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Preface

nderstanding the silkworm diseases to overcome the problem of crop loss is a basic
U requirement for better productivity in sericulture. In this direction, a lot of

research has been carried out especially in the countries where sericulture is
practised seriously. While scanning through the literature, it was observed that, a lot of
work has been carried out in Japan which is well documented, mostly in Japanese language.
Due to language constraint, it is rather difficult to fully understand the works of Japanese
scientists. However, the direction in which they contributed in the field of silkworm
pathology is quite interesting. As a curious student, I made an attempt to compile the titles
and abstracts of the publications appeared in the Journal of Sericultural Science of Japan
with respect to silkworm pathology from 1951 (Vol. 20) to 2004 (Vol. 73). The volumes
available at the libraries of Silkworm Seed Technology Laboratory (SSTL), Bangalore and
Central Sericultural Research and Training Institute (CSRTI), Mysore were referred to in the
preparation of this compilation. The articles in Japanese language with titles in English are
indicated as Japanese and full length articles in English language are indicated as English. No
indications are given for the articles where the full length paper is in Japanese and titles and
abstracts are in English. I earnestly hope that this compilation will be of immense use to the

researchers and students working in the field of silkworm pathology.

I am highly indebted to all those who have helped me in this endeavour. The support by the
library officials of SSTL, Bangalore and CSRTI, Mysore was tremendous. I thank Mr. Mathew
John, who provided me with all the facilities including his computer for initiating this work

during my stay at Bangalore.
I am thankful to my wife Letha and daughter Akshaya for their moral support, sparing their

precious time and bearing with me.

Mysore
1% July 2008 JUSTIN KUMAR
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TITLES AND ABSTRACTS ON SILKWORM DISEASES
Compiled from
THE JOURNAL OF SERICULURAL SCIENCE OF JAPAN

1951-2004

Vol. 20 1951

Yoshitake N, Aruga H (1951). Studies on the aminocas in the silkworm. (VII) On the
amino acids in the polyhedral body of the grasserief the silkworm. J. Sericult. Sci. Jpn.
20:264-267. [Japanese]

Sato T (1951). On the application of Hammerl's ofdrmaldehyde-gas to the disinfection of
Muscardines.J. Sericult. Sci. Jpn. 20:357-364. [Japanese]

Katsumata F (1951). On the Muscardine of the silkwon in Tanaba Province with special
reference to the distribution of the species of fugus and the course of infection. Sericult.
Sci. Jpn. 20:365-367. [Japanese]

Mitani K, Kanai T (1951). Studies on the disease cged by Aspergillus oryzae in the
silkworm. (IV) Influence of temperature on the occurence of disease. (V) The preventive
effect of Benzoinc acid to the growth of causal figus on the paste, the source of the
pathogen.J. Sericult. Sci. Jpn. 20:368-372. [Japanese]

Kiyoshi Aoki, Yasuo Nakazato, Isao Hudimoto (1951)Studies on the relation between
Fungi and Insects. (I) Flora of Muscardines on Vawus InsectsJ. Sericult. Sci. Jpn. 20:373-
382.

In this paper muscardines on domesticated silkwaants other wild insects, which were
collected at 13 prefectures during the period 886 to 1950 were described. 40047 strains of
muscardines were found on silkworms and other imidgbcts of 24 kinds, namely 33504 strains
on silkworms and 6543 on wild insects. The musceslisolated from domesticated silkworms
were divided into 7 species which are hitherto knplv species of new pathogen and 1 genus
which is not yet identified the species. White nardine was recognized frequently and in
abundance and the frequency in occurrence of gaadnbrown muscardines followed that of
white muscardine, all the other muscardines bemrg.rOut of 33504 strains, 28938 were
Beauveria bassiana (Bals.) Vuill. (White muscardine), the other 198841, 315, 188, 152, 6, 4
and 3 strains being respectivajomuraea prasina Maubl. (Green muscardinefspergillus
flavus Link., (and A. oryzae Cohn, Brown muscardine)saria farinosa (Dicks.) Fr. (Yellow
muscardine), Oospora destructor (Metch.) Delac. (Black muscardine)fusarium spp.,
Serigmatocystis japonica Aoki, Harziella entomophilla Ishiwata et Miyake and new muscardine.

The muscardines on wild insects of 24 species derded into 9 species which are already
known and 4 genera which are not identified thecigse Out of 6543 strains, 3417 were yellow
muscardine, the other 1364, 323, 319, 263, 155, 122, 118, 39, 24, 11 and 2 being
respectively Isaria fumoso-rosea Wize (red muscardine)Serigmatocystis japonica Aoki,
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Fusarium spp., Empusa (Muscae Cohn andAulicae Reich), Aspergillus (flavus and oryzae),
Isaria sinclairii (Berk.) Lloyd., black muscardinélarziella sp. andVlassospora sp.

Out of 12 species and 4 genera of muscardines rimugansects, 5 species ad 1 genus were
mutual to silkworm and wild insects. White, red amflow muscardines were very abundant in
occurrence on domesticated silkworrBrfbyx mori L.), Kyoso-fly-pupae gturmia sericariae
C.) and pyralid moth Margaronia pyroalis W.) respectively. The facts that white and red
muscardines which were found abundantly on donwstic silkworm and Kyoso-pupa
respectively were not found on wild insects andévgirm and that yellow muscardine, which
was prevalent on pyrolid moth, was rare on silkwamad Kyoso-fly-pupa are remarkable. Green
muscardine appears to be mutual to silkworms aidiingects. But white muscardine is specific
to silkworm. Although white muscardine is found abkhinvariably regardless of the silkworm
larva stage, green muscardine is found chieflyhenthird moult and the brown one in the early
stage and matured larvae or pupae.

Aoki K, Nakazato Y, Hudimoto | (1951). Studies ontte relation between Fungi and Insects.
(I1) On the pathogenicity of Muscardines and theirgrowth in the insect blood.J. Sericult.
Sci. Jpn. 20:430-438.

The pathogenic activity of white, red and yellow soardine Beauveria bassiana Vuill .,
Isaria fumorosea Wize andlsaria farinose FR respectively) is most vigorous to the host itsec
on which they are most abundantly found, namelgidmesticated silkwormBpmbyx mori L.),
Kyoso-fly-pupa Gurmia sericariae C.) and pyralid mothMargaronia pyroalis W.) respectively.
White muscardine is more pathogenic to domesticaibavorm than to the wild silkworm
(Theophila mandarina Moore). The pathogenicity of this fungus is alsfiu@nced by the races
of silkworm.

Although white muscardine is invariably pathogeioicomesticated silkworm regardless of
the larval stage, the pathogenicity of green mubcaris conspicuously affected by the stage,
being vigorous to the silkworm in earlier stage &mdt to the one in late stage. The incubation
period of green muscardine is longer than the dnghite muscardine. The reason why green
muscardine occurs simultaneously in the third meal$é discussed.

The pathogenicity of white, red and yellow muscaegito silkworm, Kyoso-fly-pupa and
pyralid moth respectively and the one of green rawdine to the various stages of domesticated
silkworm were found to be directly proportionalth® germinating rate of spores, the growth rate
of germ tube and the speed of cylindrical sporené&dion of the causal fungi in the insect’s
blood.

Vol. 21 1952

Kuwano T (1952). Prevention of Muscardine by appliation of ceresan. (lll) Comparison of
lime and talc as a diluting agent of ceresinl. Sericult. Sci. Jpn. 21:101-105. [Japanese]

Aizawa K (1952). Preliminary note on the successivpassage throughPhilosamia ricini
Boisd of jaundice virus ofBombyx mori. J. Sericult. Sci. Jpn. 21:170-172.

The successive passages (six generations) of ltveosin jaundice virus in the pupae of
Philosamia ricini Boisd were performed by the method of Kawakita.yRetlral bodies of the
silkworm jaundice type could be detected in thedtéd pupae d®. ricini Boisd and their blood
was infectious to the silkworm.

Muroga M (1952). Effects of urea on silkworm larva,Bombyx mori L. () J. Sericult. Sci.
Jpn. 21:280-282. [Japanese]
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Sano T (1952). Studies on the silkworm disease cadsby Mermithid nema (I) J. Sericult.
Sci. Jpn. 21:298-301. [Japanese]

Vol. 22 1953

Nil

Vol. 23 1954

Aoki K, Nakazato Y, Hudimoto | and Ishii H (1953). Control of green muscardine caused
by Spicaria prasina (Maubl.) Aoki J. Sericult. Sci. Jpn. 23:108-113. [Japanese]

Inagami K (1954). Studies on the proteins of the laty fluid in the silkworm (Ill) On the
electrophoretic components of the body fluid proteis. J. Sericult. Sci. Jpn. 23:304-307.

The body fluid of the silkworm (protein solutionadbeen protected from the melanose by
adding CN. This analysis has been carried out bggu6.05m Na2CO3, 0.05m NaHCO3
solution. The body fluid of the silkworm consistsatbumin,a globulin and3 globulin and does
not contain fibrinogen angglobulin. In the male, albumin is twice as mucloag globulin but
o globulin is found the greatest quantity in the & By virus infectiort, 3 globulin increases.

Vol. 24 1955

Kuwano T (1955). Control of muscardine by means oPM paper (I) Effectiveness to the
Aspergillus. J. Sericult. Sci. Jpn. 24:145-149. [Japanese]

Aoki K, Nakasato Y and Hujimoto | (1955). Control d muscardine by the method of
fungicide-paper.J. Sericult. Sci. Jpn. 23:150-155.

Fungicide paper prepared by the dipping of filtaper into the ceresin solution the
percentage of ceresin being 0.2~2.0% was testethéorcontrol of white muscardine after the
paper has been dried. When the fungicide papers amgplied under and over the rearing seat,
they were very effective for the prevention of tisease in both the earlier later larval stage by
the concentration of from 0.5 to 2.0%. But the @ifeeness is not sufficient by the method of
covering only the rearing seat. The preventiveotfté our fungicide paper seems to be due
rather to the repression of germination than thaliziation of the conidia.

Vol. 25 1956

Nil

Vol. 26 1957

Aruga H, Watanabe H, Fukuhara T and Iwashita Y (19%). Mechanism of the virus
resistance in the silkworm,Bombyx mori (I) On the formation of the polyhedral body in the
nucleus of the silkgland cell.J. Sericult. Sci. Jpn. 26:105-112.

Aruga H (1957). Mechanism of resistance to virus deases in the silkwormBombyx mori.
(1) On the relation between the nuclear polyhedros and the cytoplasmic polyhedrosis].
Sericult. Sci. Jpn. 26:279-283.
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Studies on the nuclear polyhedrosis and the cysofita polyhedrosis (mid-gut
polyhedrosis) in the silkkworm have been carriedlutising several races and their hybrids. It
may be plausibly thought that the virus of the pldsmic polyhedrosis is different from that of
the nuclear type, confirmation being made by fegdixperiments with polyhedra plastered
mulberry leaves, the position difference in theimfiation, and the stainability of the polyhedral
bodies. In numerous larvae cytoplasmic polyhedrosisid be induced by a low temperature
(5°C, 24 h) treatment of the larvae just after ecdysisticular in the 8 larval stage as in the
case of the nuclear polyhedrosis. The midgut palsddevirus may be imagined to be due to a
mutation of the nuclear type, whence the former dapuired the characteristic of multiplying
more readily in the cytoplasm of the cylinder celishe midgut than the midgut polyhedral virus
reported by Ishimori (1934).

Iwashita Y and Aruga H (1957). Mechanism of resistace to virus diseases in the silkworm,
Bombyx mori. (Il) Histological studies on the polyhedrosis irthe silkworm. J. Sericult. Sci.
Jpn. 26:323-328.

Histological and histochemical studies on the petidal diseases, particularly on the
relation between the process of the formation dfhemdra and nucleic acid have been carried out
with various staining techniques. The results oigdiare as follows:

Polyhedral bodies are formed in the cell nuclebehocyte, muscle, basement membrane
and epithelial cells of the midgut of nuclear typsyhedral diseased larva. The process of the
polyhedral formation in the cytoplasm of cylindfiazells of the midgut was investigated. In
general the cytoplasmic type polyhedra are fornmethé cytoplasm of cylindrical cells, but in
few cases are formed in the goblet cells, too. Regeive cells of the midgut locatednidi at
the base of the digestive cells are not susceptblirus infection, but in few of them polyhedra
may form when they develop accompanying the degdinaerand destruction of the epithelial
cells. Cross infection of both the nuclear anddyi@plasmic types was observed in the midgut
epithelium of first instar larva. Nuclear type ploddra showed a positive feulgen reaction,
indicating the presence of de-oxyribose nucleia d€INA), but cytoplasmic ones showed a
negative reaction. The stainability difference ba#w the nuclear and cytoplasmic polyhedra was
investigated by applying a new method of stainirittpwrange G-aniline blue.

Ishimori N (1957). Review on the studies of polyhe&dsis in the silkworm, Bombyx mori. J.
Sericult. Sci. Jpn. 26:412-418 [Japanese]

Vol. 27 1958

Aruga H (1958). Mechanism of resistance to virus deases in the silkwormBombyx mori
(IV) On the relation between the polyhedral diseaseand environmental factors.J. Sericult.
Sci. Jpn. 27:5-9.

A comparative study on the percentage of appearariceytoplasmic and nuclear
polyhedrosis in the silkworm reared at Universify Tmkyo and Shinshu University, (Ueda,
Nagano Prefecture) based upon the probable ditferenthe quality of mulberry leaves grown
at the two respective places, using several resiatad susceptible strains and their hybrids, was
made. The results obtained are summarized as fillow

In the experiments conducted on the spring reaimghich the low temperature treatment
(5°C, 24 h) was given to the"Gnstar soon after ecdysis, cytoplasmic (midgutlylpedral
diseased larvae appeared less at Ueda than at Tlokyee case of summer rearing in which low
temperature treatment was not applied, a resultasito the above was obtained, ie, the number
of larvae affected by midgut polyhedral diseaseewess in Ueda than at Tokyo. The percentage




JSSJ - Titles & Abstracts

of midgut polyhedral diseased larvae induced byltietemperature treatment in the summer
rearing was higher at Tokyo than at Ueda. The kreared first at Ueda for th& and 2° instar
and then at Tokyo from™3to 5" instar, showed an intermediate value of midguytpedrosis
between those reared at Ueda and at Tokyo, regelctiom the ¥ upto 8" instar. From these
results, it may be plausibly thought that some mmnental factors, in this case the quality of
mulberry leaves, markedly influence the appearaaoce induction of the cytoplasmic
polyhedraosis in the silkworm.

Aruga H (1958). Mechanism of resistance to virus deases in the silkwormBombyx mori
(V) On the incidence of polyhedral viruses by nitrgen mustard.J. Sericult. Sci. Jpn. 27:10-
13.

Studies on the induction of nuclear and cytoplasfmgut) polyhedral viruses utilizing
nitrogen mustard, X-rays, ultraviolet rays haverbearried out in the silkworm with a few
susceptible and resistant races, hybrids @hdily mutant. As numerous diseased larvae in the
5™ instar appeared typically displaying the formatifnpolyhedral bodies in the cytoplasm of
cylindrical cells in midgut by the nitrogen mustardatment (feeding and injection) in tH& &"
and % instars, so it may be concluded that the cytopikagmlyhedral virus can be induced by
the nitrogen mustard treatment. The nuclear poldidubdies observed in a hybrid treated by
nitrogen mustard showed tetragonal configuratidfestint from normal polyhedra, which are
hexagonal. The phenomenon of the induction of kbéhnuclear and cytoplasmic polyhedral
viruses was not recognized in the experiments odiys-and ultraviolet ray treatments.

Aruga H (1958). Mechanism of resistance to virus deases in the silkwormBombyx mori
(VI) On the relation between the rearing season andhe cytoplasmic polyhedrosis.J.
Sericult. Sci. Jpn. 27:14-17.

Studies to investigate the relationship between tloeurrence of the cytoplasmic
polyhedrosis (midgut polyhedral disease) and tlaeimg seasons (spring, summer and autumn)
in which the quality of mulberry was thought todifferent, have been made in these three years
(1955-1957). These experiments have been carrigdodin with no treatment and treatment with
low temperature (5°C, 24 h) of th&" Enstar larvae soon after ecdysis using numerocssta
hybrids and biochemical mutants.

In the spring rearing, much less mid-gut polyhedliseased larvae occurred than in the
summer and late autumn seasons. The midgut polysisdshowed less occurrence in summer
rearing than in the late autumn. The same tendemsyobservable in the induction experiments
of the midgut polyhedral virus by the low temperattreatment. It may be plausibly thought that
the main factor controlling the occurrence of thegat polyhedrosis is the quality of mulberry
leaf. But several other environmental factors ltkenperature, humidity, etc, should not be
ignored. The quality of mulberry leaf given to tlaevae before the low temperature treatment
has the influence upon the induction of the midmlyhedral virus.

Shigematsu H and Takashita H (1958). Changes in goaty of nucleic acid and protein in
the fat body of the silkworm in a course of contrating jaundice. J. Sericult. Sci. Jpn. 27:66-
70.

Changes in quantity of nucleic acid and proteinghi@ fat body of the silkworm were
investigated from the day of intracutaneous indtaeaof jaundice virus to the death, in order to
find a functional alternation of the tissue witke tmultiplication of viruses and of polyhedral
bodies. Efficiency of extraction of these substane#éh cold 0.85% KCI solution was proposed.
Total nucleic acid was extracted with 2M NaCl (p#)7n boiling water bath for one hour. The
acid extracted was confirmed with absorption spectr
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The content of nucleic acid and protein of thebfadly fluctuated in the same manner in the
following three fractions; whole tissue, KCI supatiant and its precipitate. In the early time of
the infection which is to be the period of virus ltiplication, no difference was detected in
guantity of these substances between the inocutatédhe control. The difference was observed
about four days after the inoculation when the bibaig became turbid with polyhedral bodies.
The mode of change in content of these substandesdy fluid was the same as that in the fat
body.

Sasamoto K and Muramastus N (1958). On the relatiobetween muscardine of wild insects
and of silkworm. J. Sericult. Sci. Jpn. 27:76-80.

The muscardines on both silkworms and wild inse@se almostsaria farinosa (DICKS.)
FR. andisaria sp. in Yamanashi Prefecture in 1953~1954. It waseut that the fungi on wild
insects showed a severe pathogenicity to the silkw8&o the writers tried to seek the course of
infection in order to get preventive measures aatihis muscardine and got the following
results.

The longevity of spores dfaria farinosa is comparatively short and has little strength to
kill silkworms in next spring. But the mycelia hilpate in wild insects, such agprops sinensis
MARSEUL andDendrolimus spectabilis BUTLER which are apt to be affected by the same
fungus, without losing the activity for 9 monthsroore. In the next spring they form the spores
in the moderate temperature and moisture. Thegeskil silkworms in the spring and give bad
influence to future sericulture yieldings. Thelgel muscardines of the late autumn which were
cast in the shade or remained in the rearing raform spores in the next spring, so we should
clear away them perfectly in the autumn. The spofésaria farinosa stick to mulberry leaves
and enter into the rearing room. Then they causditease. So the silkkworms and rearing bed
should be sterilized frequency.

Ishikawa S (1958). On the respiratory enzymes in t midgut of the cytoplasmic
polyhedrosis silkworm, Bombyx mori. J. Sericult. Sci. Jpn. 27:99-103.

Respiratory enzyme activities in the homogenate thedmitochondria of the midgut of
Bombyx larva were measured both with cytoplasmic polyhsidraliseased and with healthy
worms. The results obtained were as follows:

Inhibition rate of endogenous respiration of theedsed homogenate by 0.01 M EDTA is
less than that of the healthy one. Both in the thgaand the diseased worms, the EDTA
inhibition was recovered by adding such metals ag ‘MMn™, Co™ and F&" with the
exception of Cli". The rates of the recovery differ between thethgand the diseased ones, in
the former the recovery does not reach the levelawmal endogenous respiration but in the
latter it is remarkable. Both activities of cytochre oxidase and succinic dehydrogenase in the
mitochondria did not show any difference between tiealthy and the diseased worms.
Oxidation of succinate, malate and glutamate by lbloe homogenate and mitochondria of the
diseased worm were lower than those in the healtigs. Activation by adding DPN on the
glutamate oxidation in the mitochondria of the dised was less than that in the healthy. The
same relation was found in the case of activatipadiling ATP on the succinate oxidation.

Iwashita Y (1958). The process of the crystallineubstances formation in the nucleus of
cylindrical cells in the midgut of the cytoplasmicpolyhedrosis disease of the silkwormJ.
Sericult. Sci. Jpn. 27:107-110.

Some crystalline substances are formed in the natkome cylindrical cells in the midgut
of the cytoplasmic polyhedral diseased silkwormshe T histological and cytological
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investigations have been carried out concerninddimation and stainability of these crystalline
substances. The results obtained are as follows:

The crystalline substances are usually squarerin,fbut some are round or polygonal, and
are 6~10 micron in diameter. The crystalline sulksta are acidophil and particularly can be
stained well with orange G, eosin, phloxin or br@imenol blue after they are hydrolyzed in 1 N
HCI at 60°C for several minutes. However, they nahbe stained with pironin, haematoxylin or
through Feulgen reaction. It is most probable thatformation of these crystalline substances
may have some relation with the nucleolus, and ttatnuclei of the infected cylindrical cells
continue to produce the nuclear substances whiati te the formation of these crystalline
substances even in the process of the polyhedmalat@mn in the cytoplasm, and that some of
these nuclear substances are crystallized in tlobeusy keeping a close relation with the
nucleolus.

Aoki K, Nakazato T, Ishiie T and Suzuki H (1958). [@struction of Aspergillus oryzae
invased in wooden parts of rearing tools by some siemic fungicides and the duration
period of their preventive effect.J. Sericult. Sci. Jpn. 27:337-341.

The present paper dealt with the effect of soméeryis fungicides on the destruction of
Aspergillus oryzae invased in wooden parts of rearing tools as well as the duration period of
their preventive effect. The systemic fungicide€PP400x, PMF 4000x) were sure to control the
causal fungus invased in the wooden parts by tippimty for 15 minutes. Some usual
disinfectants (chloride of lime 100x, formalin 7bgst their preventive effects to the fungus
invasion 24 h after the disinfection of the woogants. The duration of the residual effect to the
invasion is 100 days or more by PCP 800x or abéuti®ys by PMF 100x both on pine and
Japanese cedar boards, and 100 days or more b®Por about 25 days by PMF 1000x on
bamboo stalks. In the case of use of PCP 400t PO00x, their effective dipping times for
the prevention to the invasion by the causal furapes5 minutes on pine and Japanese cedar
boards, and 15 minutes on bamboo stalks.

Vol. 28 1959

Kitazawa T and Takami T (1959). Inoculation of silkvorm embryos with the intestinal
cytoplasmic polyhedral virus.J. Sericult. Sci. Jpn. 28:59-64. [Japanese]

Takami T and Kitazawa T (1959). Inoculation of fasing newly hatched silkworms with the
silkworm jaundice virus (Preliminary report). J. Sericult. Sci. Jpn. 28:65-66. [Japanese]

Miyoshi T (1959). Physiological studies on the flaerie of the silkworm, Bombyx mori (1)
Changes in the content of free amino acids and threfractive index of body fluid according
to different stages, sexes, races and health coridits of Imother population in the
silkworm. J. Sericult. Sci. Jpn. 28:88-93.

To clarify the physiological aspects of flachenetle silkworm,Bombyx mori, a series of
experiments was designed. The content of free amdids in the body fluid from thé®3nstar
larvae to pupal stage was estimated in the spaagy autumn and autumn seasons, and the
author tried the comparison of the content amon@serearing seasons, races, developmental
stages and health conditions. The results obtaneds follows:

The free amino acids contents in body fluid was imam at the periods just before
moulting in the & instar and before spinning in th8 iistar. The maximum value of amino-N in
the 3 instar was nearly the same as that in théndtar, about 3.0 mg per ml of body fluid, but
in the 8" instar it showed a tendency to decrease a I8 g per ml of body fluid). On the
whole it was found that the amino-N consistencthim 4" instar is nearly the same as that in the

7
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3% instar, but is higher than that in th® Fstar. It was found that the content of amino-N
scarcely differed between male and female up tonituglle stage of Binstar, but afterwards
female exceeded a little, but steadily over maie, the difference extended after spinning. From
the results obtained it may be plausibly thought the content of free amino acids in body fluid
has no correlation with rearing seasons, raceshaatth of mother population. The refractive
index of body fluid, different from the case of @miN content, increased from the Bistar to
the 8" instar and in the same instar, like amino-N contitneached to maximum at the end of
the instar decreasing slowly during molting. Thdragtive index too seems to have no
correlation with the rearing seasons, races anihhefamother population.

Miyoshi T (1959). Physiological studies on the fl&aerie of the silkworm, Bombyx mori (ll)
The content of free amino acids and the refractivendex of body fluid in flacherie and
starved silkworms.J. Sericult. Sci. Jpn. 28:94-97.

In the first paper of this series attention haslarawn to the variation of the content of free
amino acids in the body fluid of healthy larvaetbé silkworm. The purpose of the present
investigation is to compare the content of freerenacids in blood among flacherie, starved and
healthy silkworm larvae at the same stage and®@exresults obtained are as follows:

Scarcely or no difference is observable in the eanbf free amino-N in the body fluid
between healthy and starved (for 96 h) larvae, aderthe content is considerably less in
flacherie individuals than in starved ones. Refvacindex of the body fluid of starved and
flacherie larvae is nearly the same. From the almoestioned results it may be concluded that
the physiological abnormality occurring in flacheerindividuals is not simply attributed to
starvation but can rather be caused by other faetso.

Hukuhara T and Aruga H (1959). Induction of polyhedoses by temperature treatment in
the silkworm, Bombyx mori L. J. Sericult. Sci. Jpn. 28:235-241.

When fifth instar larvae of the silkworm beforesfifeeding after ecdysis are subjected to
low temperature (0-3°C) for 16 or 24 h, both nuclaad cytoplasmic (mid-gut) polyhedrosis
break out with much higher frequency than thahad¢ontrol. Intermittent cold treatment is more
effective than continuous one in induction of paglosis. Silkworm stage plays an important
part in the efficiency of induction by cold-treatmeAptitude is low during moult, whereas after
ecdysis it rapidly increases and then reachesyahigh level, which is maintained for certain
period. Larvae fed with mulberry leaves after ecglghiow remarkably low aptitude. The results
obtained by partial heat treatment of larval bodyeal that high temperature can induce the
polyhedrosis and special organs or tissues situatéte anterior part of larval body play a part
in the induction of polyhedrosis. The process daluction could be visualized as follows.
Temperature treatment disturbs the physiologicatitmn of larvae, culminating in an abnormal
condition, which in turn causes the transformatbthe viruses from a non-infective state to an
infective one.

Aruga H and Watanabe H (1959). Difference of indudbn rate of polyhedroses by low
temperature treatment between inbred lines and theihybrids in the silkworm, Bombyx
mori L. J. Sericult. Sci. Jpn. 28:302-307.

Among various inbred strains of the silkworm, Da&ud Shungetsu are resistant to both
nuclear and cytoplasmic (mid-gut) polyhedrosis, leiRyo and Shuka re susceptible to both
polyhedrosis, especially cytoplasmic one. Percasad polyhedrosis in the fifth instar larvae of
these four inbred strains and their F1 hybridsyel as both F2 and backcrossed hybrids, were
measured. Each percentage of polyhedrosis was itedvato MATHER'S potence for the sake
of ready comparison of the resistance between tigtamd their parental lines.
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This results obtained from the test, under thenamgi rearing conditions, indicated that
frequency of polyhedroses in F1 hybrids is mucls lg&n their parental lines and F1 hybrids
show heterosis for the resistance to the two kaigmlyhedroses. The results also suggested that
the amount of heterosis for the resistance to ¢gsogic polyhedrosis is liable to be larger then
for the resistance to nuclear polyhedrosis. Theerbets for the resistance was generally
speacking, also observable in F2 and backcrossesrgiéons, though the amount was less than
in F1 hybrids.

Ishikawa Y and Asayama T (1959). On the translocatn of the cytoplasmic polyhedral
bodies in the midgut during metamorphosis in the dkworm, Bombyx mori L. J. Sericult.
Sci. Jpn. 28:308-312. [Japanese]

Aruga H and Arai N (1959). Studies on the inductionof polyhedroses by the low
temperature treatment in the silkworm, Bombyx mori L. J. Sericult. Sci. Jpn. 28:362-368.

Studies on the induction of nuclear and cytoplasputyhedroses by the cold treatment
were carried out using the silkworm larvae of salvelevelopmental stages in the spring and
summer seasons. The results obtained are as follows

No induction phenomena were observed in the laofabe ', 2 and ¥ moulting stages
and the larvae soon after ecdysis of thieadd & instar by the cold treatment (5°C, 24 h) but
induction was recognized in the larvae of tRembulting and larvae soon after ecdysis of tfie 4
and %" instars, showing the highest induction rate instagje of the Binstar soon after ecdysis.
Cytoplasmic polyhedrosis was considerably inducgddid treatment for 6 h carried in th& 5
instar larvae soon after ecdysis. The polyhedissatie was induced in the considerably high rate
in several stages of th€ 4nd %' instars except for the cold treatment of the latages of the's
day of 8" instar. It is interesting that the induction ofetlrytoplasmic polyhedrosis was
recognized not only in the stage of no feedingdisib in several stages of feeding of mulberry
leaves. Nuclear polyhedrosis was induced by thd tektment in the stages soon after ecdysis
and of the T day and from the"5to 6" day after ecdysis of thé"Snstar. In the % instar, the
induction experiments by cold treatment were cdrdat to clarify the relationship between the
length of starvation after ecdysis and the ratmdfiction. The rate of induction of both nuclear
and cytoplasmic polyhedroses of the larvae trebyetthe low temperature for 0-6 h after ecdysis
was lower than that of the larvae treated for Gid&fter ecdysis. From the above mentioned
results, it is plausibly thought that the rateradiction by the cold treatment may be influenced
by the change of physiological function accompagyiith the lapse of time after th& soult,
and this physiological change might be controllggdme hormonal substances.

Aruga H, Kanai E and Israngkul A (1959). On the rehtionship between physiological
conditions of larvae and the induction of polyhedrses in the silkworm,Bombyx mori L. J.
Sericult. Sci. Jpn. 28:369-374.

It may be considered that genetical, physiologaadl environmental factors are closely
related to the appearance of both nuclear and lagyic polyhedroses in the silkworm. Cold
treatment for 24 h to the"Sinstar larvae before first feeding after ecdysiduices those
polyhedroses with high rate. It has been ascedathat the rate of the appearance of both
polyhedroses in natural condition was changed Hgrénce of some nutritional factors having
relation with the quality of mulberry leaves ane tbame phenomenon was observed in the
experiments of the artificial induction carried dayt changing nutritional factors before and after
cold treatment.

As to the relationship between the nutritional dbads of larvae before refrigeration and
the induction rate of polyhedroses, the resultsagldothat when nutritional factors of larvae
before refrigeration were considered to be relgtivgood the appearance of nuclear
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polyhedroses was high, and that of cytoplasmicwag low, but if the nutritional factors were
relatively bad, the tendency of the induction ofypedroses showed the reversed relation. On
the relation between the nutritional conditiondasivae after refrigeration and the induction of
nuclear polyhedrosis good conditions of the factti@wed that the higher induction rate than the
bad ones. From the above mentioned results it niightlausibly thought that the physiological
conditions having relation with the nutrition ofetlsilkworm larva play an important role in the
spontaneous appearance, and the induction by ttiéreatment, of polyhedroses.

Vol. 29 1960

Aruga H and Hukuhara T (1960). Induction of nuclear and cytoplasmic polyhedrosis by
feeding of some chemicals in the silkwornBombyx mori L. J. Sericult. Sci. Jpn. 29:44-49.

Eighteen chemicals were tested for inducing efféctuclear and cytoplasmic polyhedrosis
by feeding them to fifth instar larvae of silkwordmong them 6 were found to be effective in
the induction of cytoplasmic polyhedrosis. They aoglium cyanide, sodium fluoride, arsenic
acid, monojodoacetic acid, sodium azide, ethyleiznohe tetraacetic acid (EDTA) and its
disodium salt. The last two chemicals induced dgspic polyhedrosis with high frequency
when they were fed to fifth instar larvae but ownligh low frequency when fed to fourth instar
larvae. In the induction by these two chemicalg lharvae reared in Tokyo developed only
cytoplasmic polyhedrosis, however, those rearedUeda developed both nuclear and
cytoplasmic polyhedrosis. When cold treatment wasied out on fourth instar larvae that had
been fed with disodium salt of EDTA, sodium cyanatemercuric chloride during third instar,
they developed cytoplasmic polyhedrosis with highegquency than the control larvae.

Yokokawa S and Okabe F (1960). On the cytoplasmicofyhedrosis in larvae caused by
inadequate treatment of eggs in the silkkwormBombyx mori L. J. Sericult. Sci. Jpn. 29:125-
128. [Japanese]

Yokokawa S and Mochida M (1960). On the occurrencef the cytoplasmic polyhedrosis in
the silkworm, Bombyx mori L. J. Sericult. Sci. Jpn. 29:129-132. [Japanese]

Yokokawa S and Yamaguchi Y (1960). On the inductioof the cytoplasmic polyhedrosis in
the silkworm larvae by feeding on mulberry leaves wh some agricultural chemicals.J.
Sericult. Sci. Jpn. 29:133-136. [Japanese]

Ishikawa Y (1960). Studies on the relation betweethe polyhedrosis of wild insects and the
silkworm, Bombyx mori L. (I) On the nuclear polyhedrosis of Dictyoploca japonica B. J.
Sericult. Sci. Jpn. 29:137-140. [Japanese]

Harikuza M, Kobayashi M and Yamashita Y (1960). Hisopathological and histochemical
observations on mid-intestine in flacherie diseasesilkworm (Bombyx mori L). J. Sericult.
Sci. Jpn. 29:153-161.

The authors performed histopathological as welhiasochemical observations on three
portions, anterior, middle and posterior of the 4migkstine in healthy and flacherie diseased
silkworm larvae. In anterior portion of the midestine, nuclei in the cylindrical cells in the
healthy larvae are situated near of striated bordeile those in the diseased larvae are
positioned near of the basement membrane. Andrateeg activity on cylindrical cells of the
healthy larva is higher than that of the diseasedal Each goblet in the healthy larva is vacant,
even though that in the diseased larva is full ahynsecretory materials. In middle portion of the
mid-intestine, nuclei in the cylindrical cells d¢fet healthy larva are situated in cytoplasm near of
striated border while those of the diseased lareasduated in about middle part of cytoplasm.
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The secretory activity of cylindrical cells in bottortions, middle and posterior, of the healthy
larva is higher than that in the diseased larva.

Each positive reaction of glucose, glycogen, hyalio acid, carbohydrates, lipids, DNA
and RNA is shown in the mid intestine of both Healand diseased larvae, while negative
reaction of chondrotin sulphuric acid is shown othh Among those the reactions of glucose,
DNA and RNA in the healthy larva are much strorntgen those in the diseased larva.

Aizawa K and Choraku | (1960). Some characteristic®f the cytoplasmic polyhedrosis in
the silkworm, Bombyx mori. J. Sericult. Sci. Jpn. 29:363-368.

Silkworm larvae heavily infected with CPV were di@ged under in optical microscope and
the amount of NPV in the blood or in the midgut wasasured. In most cases the NPV was not
found, but in a very few cases, a small amounthef \irus was found both in blood and in
midgut. The latter cases are clearly double inbectihich is in the early development of nuclear
polyhedrosis. After this examination, cytoplasmmybedra were collected from midgut and
were fed on the newly hatched larvae, but only gigiemic polyhedrosis occurred. The same
result was obtained in the feeding experiments ytbpatasmic polyhedra obtained from the
digestive fluid of larvae infected with cytoplasngolyhedrosis. The nuclear polyhedrosis virus
was not found in the digestive fluid. Such cytopias polyhedra were dissolved in dilute
alkaline solution and were injected subcutaneoirly silkworm pupae, but no occurrence of
nuclear polyhedrosis was observed.

From these results, it is considered that ther® igelation between cytoplasmic and nuclear
polyhedrosis viruses from the point of view of ictfgity. Spherical viruses like particles, 60-70
mu in diameter, were seen in the cytoplasmic polyaeafter treatment with dilute NaG;
solution and were purified by differential centghtion. Cytoplasmic polyhedra were treated
with 0.1% HgC}, 3% phenol, 2% formalin or heat (100°C and 60tg) & was shown by mean
of feeding experiment that the virus was inactidatearly completely by 2% formalin for 5 h or
at 100°c for 5 min.

Aoki J (1960). Studies on the infection mechanismf cAspergillus diseases in silkworm
larvae, Bombyx mori. (I) Growth and ill condition of infected larvae. J. Sericult. Sci. Jpn.
29:425-430.

By using larvae artificially infected witAspergillus flavus-oryzae group soon after the first
molting, observations were made on the duratiothefsecond and the third instars, the second
and third sleeping periods and on the mortalitiesng the feeding as well as the sleeping
period. As the results of this exp it was concludealt the duration of the second instar of
infected larvae was only slightly retarded when pared with normal ones and on the contrary,
it was generally prolonged in the third instar. #as the sleeping period, no difference was
observed comparing with the check in the seconepstg period, while it was prolonged in the
third one.

The sleeping ratio of infected larvae did not daseewhen compared with the check save
for the cases with high concentration of funguspseusion in the second instar, whereas it
decreased to one half of the check in the thirthm3 he mortality was similar during the second
and the third sleeping periods in the infecteddarwvhich was larger, in both cases, than the
check. Inoculated larvae usually could never slaregied during the sleep and, even in the rare
cases of surviving the sleep, they perished with ghrinkage of the body length in serious
condition, while in light condition they were uslyakept alive during the next feeding period
followed by the death during the sleeping period.was mentioned we could with difficulties
find any incubation period in this disease. Thatie¢ live weight of inoculated larvae to normal
ones began to diminish three days after the irdectiemained constant during the second sleep
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and again diminished rapidly from the beginningtteé third instar. The second sleep again
diminished rapidly from the beginning of the thirgtar. The diminishing degree in inoculated

larvae was more remarkable than the larvae of Mdsta Also the amount of diet and feces

began to diminish from three days after the infettind tends to become more distinguished in
the third instar.

Tanaka S (1960). Studies on the polyhedrosis Ahtheraea yamamai and Antheraea pernyi.
() On the relationship between the polyhedrosis oAntheraea pernyi and that of Bombyx
mori. J. Sericult. Sci. Jpn. 29:431-435. [Japanese]

Ishikawa Y and Asayama T (1960). Studies on the rion between the polyhedroses wild
insects and the silkworm,Bombyx mori L. (II) On the nuclear polyhedrosis of Philosamia
cynthia pryeri B. J. Sericult. Sci. Jpn. 29:506-508. [Japanese]

Harizuka M, Nshimura H, Saito C and Oba H (1960). fdies on rearing conditions of
Bombyx silkworm with special reference to the occurrence foflacherie diseases (I) On
rearing conditions during the first and second lanal instars. J. Sericult. Sci. Jpn. 29:509-
514. [Japanese]

Harizuka M, Nshimura H, Saito C and Oba H (1960). &dies on rearing conditions of
Bombyx silkworm with special reference to the occurrence foflacherie diseases (lI) On
rearing conditions during the third and fourth larv al instars. J. Sericult. Sci. Jpn. 29:515-
518. [Japanese]

Harizuka M, Nshimura H, Saito C, Oba H and Takasu T (1960). Studies on rearing
conditions of Bombyx silkworm with special reference to the occurrence foflacherie
diseases (Ill) On some combinations between rearingonditions of younger larval stages
and those of older larval stagesl. Sericult. Sci. Jpn. 29:519-524. [Japanese]

Vol. 30 1961

Aruga H, Hukuhara T, Yoshitake N and Israngkul A (1961). Interference between two
inoculated viruses of the mid-gut polyhedrosis intte silkworm, Bombyx mori L. J. Sericult.
Sci. Jpn. 30:23-30.

Interference was observed between two cytoplasolihpdrosis viruses forming tetragonal
and hexagonal polyhedra in the silkworBgmbyx mori, when the two viruses were fed to the
larvae at various time intervals. Almost all thestfiinstar larvae when fed a mixture of the two
viruses died from mixed virus infections, whereagthe fourth and fifth instars, most of the
infected larvae showed the formation of either tdeagonal or hexagonal polyhedra and the
remaining few larvae formed both polyhedra. Thearigj of the midgut cells of the larvae dead
from mixed virus infections contained only one tyfigolyhedra, either hexagonal or tetragonal.
Of the remaining midgut cells, a few contained pelyra of intermediated shape and a very few
contained hexagonal, tetragonal and intermediatghpdra. It may be that a cell which is
infected with one type of virus generally becomesusceptible to the other type of virus in a
short time after the initial infection. It is sugged that intermediate polyhedra may be formed as
the result of random association of the tow kintgims particles.

Aruga H and Hukuhara T (1961). Interference betweenan induced and an inoculated
viruses of the mid-gut polyhedrosis in the silkwormBombyx mori L. J. Sericult. Sci. Jpn.
30:31-35.

A study was made to determine if the cytoplasmitylpedrosis virus induced by cold
treatment would interfere with the inoculated vimghe silkworm,Bombyx mori. It was found
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that when fifth instar larvae were fed tetragonalypedron virus within 6h after cold treatment,
almost all the infected larvae formed only tetragjgrolyhedra in the midgut cells, whereas some
of the larvae fed tetragonal polyhedron virus mits@n 12 h later from cold treatment formed
hexagonal or both types of polyhedra. These resulisate that the cytoplasmic polyhedrosis
virus is pre-existent in the silkworm in an occsiiite in which it does not interfere with the
inoculated virus and that if the occult virus iduced by cold treatment, its state may be changed
to an actively multiplying one in which case theusi can interfere with the inoculated different
virus.

Aruga H and Watanabe H (1961). Difference in indugon rate of polyhedroses by some
treatments between inbred lines and their hybrids n the silkworm, Bombyx mori L. J.
Sericult. Sci. Jpn. 30:36-42.

In the previous paper, authors reported that Flritkgbshow extended heterosis for
resistance to polyhedroses in the silkworm, butrwiree %' instar larvae, immediately after
ecdysis, are exposed to low temp. (5°C) for 24 foreefirst feeding, the frequency of nuclear
polyhedrosis is higher in F1 hybrids than in inbteggs, and the frequency of cytoplasmic
polyhedrosis of F1 hybrids is apt to be in mediueqfiency of parental lines. In this paper,
authors described the results experiment carrigdtmunake clear if there is a correlation
between polyhedroses frequencies in no treatmehiratow temperature treatment or not, and
to know differences in frequencies of induced pebjtosis by high temperature treatment or by
feeding of EDTA (ethylene diamine tetraacetic adigtween F1 hybrids and their parental
inbred lines. The results obtained in this expenin@ge summarized as follows:

Among various inbred lines, there was no univesatrelation between frequencies of
polyhedroses in no treatment and those in low teatpee treatment, ie, in resistant inbred lines
to polyhedroses, induction rate of polyhedrosetolytemp treatment was not always larger or
smaller than that of susceptible lines. Exposirgyfifth instar larvae, immediately after ecdysis,
to high temp (50°C) for 30 min, polyhedroses larveere induced in high frequency. In this
case, induction rate of nuclear polyhedrosis irhidrids was higher than that of parental inbred
lines, whereas the rate of cytoplasmic polyhedrosisl hybrids was in medium rate of parents.
Thus the tendency of polyhedroses induction by héghp treatment was very similar to that of
induction by low temp treatment. On the contrarythose phenomena, in the experiment of
polyhedroses induction by feeding of mulberry lesagsmeared with 0.5 M EDTA several times
to the fifth instar larvae, frequencies of bothuodd nuclear and cytoplasmic polyhedroses in F1
hybrids wee smaller than those of parental lines.

Aoki J (1961). Studies on the infection mechanisnt é\spergillus disease in silkkworm larvae,
Bombyx mori (Il) The invading loci of causal fungus. J. Sericli. Sci. Jpn. 30:43-48.

Some investigations were conducted at first to ktlogvparts of the body surface through
which Aspergillus flavus-oryzae group invades the silkworm body and then to knowethar
symptoms of the disease are different accordirthe@arts invaded by the causal fungus or not.
Throughout each instar the invasion occurred mosguently at anus followed by inter-
segmental membrane, the ratio of invasion at bathHeing similar in earlier stages of larvae
and incomparably larger in anus in the later stages

Conferning whether the position of the inter-segrmaemembrane invaded by the causal
fungus is in the anterior part of the body or ribth)ecame clear that the fungus invades the
membrane in the anterior part as well as in thégpios one in the earlier stages and the invasion
is however, gradually limited to the membrane ia plosterior part in the later stages. The causal
fungus applicated to the inter-segmental membrased the shriveling of body after the next
molting and the application of fungus to the anait pesulted in the constipation. Moreover,
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application of fungus to both the inter-segmentahthrane and anal pat caused necrosis in each
part.

Tanaka S and Nakazima F (1961). Studies on the pblgdroses ofAntheraea yamamai and
Antheraea pernyi (Il) Induction of polyhedroses by the temperature teatment in Antheraea
pernyi. J. Sericult. Sci. Jpn. 30:49-53. [Japanese]

Ayuzawa C (1961). On the induction of polyhedrosdsy the exposure to low temperature in
the silkworm Bombyx mori L. J. Sericult. Sci. Jpn. 30:101-108.

This paper concerns with the induction experimeritssilkworm polyhedroses by the
exposure to low temp — at 5°C for 24 h. Through tileatment, mainly nuclear polyhedrosis
appeared and the occurrence of cytoplasmic polgsesdiwas very scarcely observed in this
experiment. Even by successive low temp treatmémt®ach instar soon after ecdysis,
accumulative effect of treatments was not recoghiaed there appeared usually one or scarcely
two peaks in the distribution curve of polyhedrodike rate of induction in the larvae once fed
with mulberry leaves after ecdysis was less tha ith the larvae, which were not previously
fed. When the larvae were starved for some perwdn 5 h after the treatment, the rate of
induction decreased. No induction was observedhbytreatment during moulting period of all
stages. From these results, it is considered tietdte of induction by the exposure to low
temperature might be influenced by the physioldgiaetors of silkworm before and after the
treatment.

Ayuzawa C (1961). On the possibility of screeningest by the exposure to low temperature
for the resistance to polyhedroses in the silkwormBombyx mori L. J. Sericult. Sci. Jpn.
30:109-114.

In order to know the relationship between the dditimduction of silkworm polyhedroses by
the exposure to low temperature and the resistantatural rearing condition, the author carried
out the induction experiment using a number ofvgilim strains during 1957-59. Based on the
rate of induction of nuclear polyhedrosis, thogaiss were grouped into either the resistant or
susceptible strains. When the rate of induction waspared with the resistance shown in
natural rearing condition, the following facts weraticed. A) The resistant strains against 5°C,
24 h treatment almost exhibited the resistanceatnral rearing condition. B) The susceptible
strains against the low temp treatment did not ydaexhibit the susceptibility in natural rearing
condition. Accordingly, the method of exposure a@avltemp was considered not to be always
applicable for the screening test in the breedihthe resistant strains of the silkworm against
the polyhedrosis.

Ayuzawa C (1961). On induction of nuclear polyhedrses by the intermittent exposure to
low temperature in the silkworm, Bombyx mori L. J. Sericult. Sci. Jpn. 30:115-118.

The effect of intermittent short exposure to lownpeupon the rate of silkworm nuclear
polyhedrosis was examined. The larvae were exptstmv temp intermittently twice or thrice
at 5°C, for 2-6 h and were kept at 25°C at inteingp period. The rate of occurrence of
polyhedrosis was nearly the same as that of thenzmus exposure to low temp when the period
of interrupted exposure at 25°C was shorter thiat However, the rate of induction decreased
when the period of interrupted exposure was lotiggan 2 h.

Aruga H and Israngkul A (1961). Studies on the sizef cytoplasmic polyhedra of the
silkworm, Bombyx mori L. J. Sericult. Sci. Jpn. 30:119-125.

A few experiments were carried out on such factmstrolling the size of cytoplasmic
polyhedra of the silkwormBombyx mori, as the root of the occurrence of cytoplasmic
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polyhedrosis (inoculation or induction), midgut fpon, larval instar, incubation period, and
latent infection. The polyhedra formed in the aioteportion of mid-gut were larger than those
in the posterior one in the case of inoculationt uthe diseased larvae induced by cold
treatment, no such difference in the size of thiyhmmlra occurred throughout the diseased
midgut. The size of polyhedra formed in the larva@ch had been inoculated in one of the
larval instars and died on th& @ay after the feeding of polyhedra was nearlygame. The
observation of diseased larvae at various timevate after inoculation revealed that the longer
the time interval the larger the polyhedra formeldwever, if newly hatched larvae were fed
very small amount of virus and observed in diff¢iestars, 4 instar larvae contained somewhat
larger polyhedra thari™4and %' instar larvae. From this it may be plausibly thotat some of
the inoculated larvae began to develop the disieasediately after inoculation but some others
retain the viruses in a latent (or occult) statéhtolater instars.

Tanaka S (1961). Studies on the polyhedroses Ahtheraea yamamai and Antheraea pernyi
(1) On the relation between the rearing season ath the polyhedrosis inAntheraea pernyi.
J. Sericult. Sci. Jpn. 30:126-130. [Japanese]

Nunome J, Yawata Y and Matsubara F (1961). Studiesn air hygiene of silkworms. IIl.
Relations between frequency of litter cleaning ofrdinarily reared silkworms in later stage
and pH values of silkworm blood and falling ill. J.Sericult. Sci. Jpn. 30:135-139.

Decreasing in frequency of litter cleaning in lagtage of ordinarily reared silkworms,
silkworms showed signs of acidiosis and fall illgsh diseases occurred in this study were
grasseries). And in the scope of this study, teguency of litter cleaning is proportional to pH
values of silkworm blood and inversely proportiobalthe rate of falling ill. Consequently, it
may be possible to know the relation between tleguency of litter cleaning and health
condition of the silkworm to some extent by invgating pH values of silkworm blood.

Ishikawa Y and Asayama T (1961). Studies on the raion between the polyhedroses of the
wild insects and the silkworm,Bombyx mori L. (Ill) On the double infection of the nuclear
polyhedroses in silkworm larva.J. Sericult. Sci. Jpn. 30:201-205.

This paper describes about the double infectiomvofkinds of two nuclear polyhedroses in
the silkworm larva. A double infection of the numigolyhedroses in silkworm larvae was first
found in some of the matured larvae, which werethenfirst day of the Binstar, infected with
the polyhedral virus oPhilosamia Cynthia pryeri B. In the tissues infected with both viruses,
there were formed polyhedral bodiesBoimori andP. pryeri. But in each nucleus, only one kind
of polyhedral body was always formed and were mdh lkinds of polyhedral bodies. In a very
few cases, it was observed that large and triangqudéyhedra, which were different from the
other two polyhedra in shape and size, were foriméide nuclei of the infected tissues.

Aruga H and Hukuhara T (1961). Latent infection inthe cytoplasmic polyhedrosis of the
silkworm, Bombyx mori L. J. Sericult. Sci. Jpn. 30:334-338.

A study was made to determine whether latent ifdeawith the cytoplasmic polyhedrosis
virus took place during the rearing of the silkwoiilkworm eggs were smeared with different
concentrations of tetragonal cytoplasmic polyhedrobut the others grew normally. Upon
reaching the fifth instar, some larvae were refaged for 24 h and the others untreated ones
were kept as controls. Observations of the occuoeeaf different types of cytoplasmic
polyhedrosis in these"Snstar larvae revealed that the proportion of dtdd larvae containing
tetragonal polyhedra was higher in the groups ofae which had hatched from the eggs
smeared with relatively high concentrations of pelyra than in the control groups (no virus
smeared). On the other hand, the effect of théneat upon the eggs was not so conspicuous in
the groups of larvae having hatched from the egg=mased with relatively low concentrations of
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polyhedra. The results that most of the infectedala which appeared in these groups and in the
control groups contained hexagonal polyhedra sugdebat the hexagonal polyhedron virus in
an occult state might be transmitted from the pevigeneration. It was proposed that some of
the larvae which were fed with relatively high centration of virus at the time of hatching
retained the virus until the beginning of the fiftistar in such a state that it neither formed
polyhedra, nor interfered with a later inoculatédis, nor was detectable as an infective virus.

Ishikawa Y and Asayama T (1961). On the amount ofytoplasmic polyhedra which causes
infection in the larvae of the silkworm,Bombyx mori L. J. Sericult. Sci. Jpn. 30:339-344.

In this paper, authors described the relationskipvbéen the virulence of Bm cytoplasmic
polyhedra and the degree of susceptibility toBbmbyx mori larvae.

Hukuhara T (1961). Induction of cytoplasmic polyhedosis by EDTA in the silkworm,
Bombyx mori L. J. Sericult. Sci. Jpn. 30:351-353.

In a previous paper, it was reported that ethydiremine tetra-acetic acid (EDTA) and its
di-sodium salt (Na-EDTA) could induce the cytoplasmpolyhedrosis of the silkworm. In the
present study the two chemical were fed to silkwtaraae in different instars. It was found that
EDTA was more effective than Na-EDTA in the indoatiof cytoplasmic polyhedrosis. The
aptitude of silkworm larvae remained so low frone ffirst to the 3 instar that cytoplasmic
polyhedrosis was hardly induced, whereas it bedaigiger in the % instar and reached a very
high level in the % instar. The most effective way to induce cytoplaspolyhedrosis was to
feed 0.1 M concentration of EDTA to th& Bistar larvae.

Aizawa K, Furuta Y and Nakamura K (1961). Selectionof a resistant strain to virus
induction in silkworm, Bombyx mori L. J. Sericult. Sci. Jpn. 30:405-412.

The experiment concerns with the selection of Bwsirm resistant to virus induction.
Larvae of a silkworm strain were reared as usua@ejgt for treatment by refrigeration at 5°C for
first 24 h after the ecdysis of th&’23% 4" and %' instar respectively and eggs were obtained
from the survived moths. The diseases appearingthisy experiment were nuclear and
cytoplasmic polyhedroses and flacherie. This treatmvas performed through 13 generations,
and in the 1£to 13" generation one batch rearing was made. Survitaloha selected strain
from these generations was always higher thanattite original (non-selected ) strain and the
resistance to virus induction by means of coldttneat was recognized.

Subsequently, the effect of malnutrion was compariglll selected and non selected strains.
The larvae were reared on harder mulberry leavemgithe ' and 3 instars and on rotten
leaves during the™dand %' instars. In the common strain C 115 x J 122 alida died by the's
instar and the non-selected strain 4 out of 41&kpupated, but eventually died, while in the
selected strain 130 out of 325 larvae became aédin this result, it was considered that the
selected strain by means of cold treatment wasteegito virus induction by malnutrition.

Since the selection has been performed under ¢omdif mass-rearing, a question arises
whether the larvae of selected strain will be mitéd with the infectious virus from outside, by
which a lysogenization like phenomenon will be @lusFor this purpose, the nuclear
polyhedrosis virus was injected into the silkworappe and the eggs laid by the heavily infected
moths were obtained. Even with such eggs, it wagassible to find out distinct difference in
the induction rate by the exposure to cold treatnoerat normal rearing between virus injected
and non injected batches and it was consideredathaogenization-like phenomenon would not
appear.
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The resistance to virus infection was examined ewipy) the selected strain by means of
cold treatment, non-selected strain and other sitkw strains. The difference in the
susceptibility (log LI3y) for the nuclear polyhedrosis virus was not rerablx among them, and
thus the resistance to virus induction seems fodependent from that to virus infection.

Ayuzawa C (1961). On the resistance to infection afuclear polyhedrosis in the silkworm,
Bombyx mori L. J. Sericult. Sci. Jpn. 30:413-419.

This paper deals with the resistance in the indeacbf the nuclear polyhedrosis virus by
means of REED & MUENCH’S method and the latent gmbiin larvae and pupae employing
several silkworm strains. The polyhedra were dissblin alkaline solution and inoculation was
carried out with sterilized glass capillaries. Raging the hatching, inoculation was done for the
larvae and pupae at the same stage in each expérifiine results obtained are as follows:

No difference in L3, between male and female was observed. A markéetelice in L,
was not recognized between tH&moulting period (resistant to induction) and ttaelye period
of the 3" instar 5-7 h after the™ecdysis (sensitive to induction). No remarkablarge of the
resistance to infection was observed along theldprent, in comparison with the resistance to
induction by the low temperature treatment, whighidmarkably different between before and
after ecdysis. Difference over 2.00 in 4glamong the strains were not recognized and strains
resistant to the induction were not always restsianhe infection. Latent period in pupae were
different by silkworm strains and strain was shdwitbe one of factors controlling the length of
the latent period.
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Aruga H and Yoshitake N (1962). Further studies ointerference between two viruses of
the midgut polyhedrosis in the silkworm,Bombyx mori L. J. Sericult. Sci. Jpn. 31:11-16.

The authors investigated how the interference betwtetragonal (T) and hexagonal (H)
cytoplasmic polyhedron viruses in the silkworm waadified by such conditions as the state of
the viruses, physiological condition of host laraad relative concentration of the two viruses.

The interference between the two viruses when thiegiar larvae had been starved for 48
h after ecdysis was very similar to the interfeeenbserved in the case of non-starvation. When
the larvae inoculated with tetragonal polyhedrospsmsion at the"instar stage just after
ecdysis were treated by cold at th iBstar just after ecdysis, polyhedrosis with tgomal
polyhedra occurred at higher frequency than inciee of non cold treatment, showing the fact
that the higher the concentration of inoculatedusjirthe higher was the occurrence of
polyhedrosis. Whereas it was recognized that theedothe concentration of tetragonal
polyhedron suspension the higher was the occurrarfcegpolyhedrosis with hexagonal
cytoplasmic polyhedra or nuclear polyhedron. Suehation was not recognized in the
experiment in which the larvae had been inoculatgld tetragonal polyhedron suspension in the
first instar just after hatching and treated bydcat the fifth instar just after ecdysis. Such
phenomenon might be due to the fact that there sease difference in the state of latently
infected viruses contained in larvae of tfdristar between the'and the % instars inoculations
of interfering viruses. Experiments have been edrout on the interference between the two
different kinds of virus in several combinationsvifus concentration. It was clarified that the
manifestation of interference was modified by saveombinations of low or high concentration
in both the interfering and challenging viruses.

It was ascertained that in a few cases the prinrasgulated virus which was plausibly
thought to be either in a non-multiplying or scdyceultiplying state in larval body could
interfere with the multiplication of the challengius. It was pointed out that the prevention of
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the occurrence of cytoplasmic polyhedrosis in tilileverm would be possible by utilizing the
above mentioned phenomena.

Aruga H, Yoshitake N and Watanabe H (1962). Interaiion between inactivated virus and
activated virus of midgut polyhedrosis in the silkvoarm, Bombyx mori L. J. Sericult. Sci. Jpn.
31:17-24.

The present paper deals with the interference letirgactivated and challenge viruses of
cytoplasmic polyhedrosis in the silkworm. Cytoplasnpolyhedron virus (5% polyhedron
suspension) in the silkworm is inactivated by tfeatment of 80°C for 10-15 min or 60°C for
140-160 min. The occurrence of cytoplasmic polybeidr caused by challenge virus can be
prevented in some degree by inoculating silkwormvaa with the inactivated virus.
Consideration has been made on the mechanism ibitiah of reproduction of challenge virus
by the inactivated virus.

Yamaguchi S (1962). Studies on the functional logaation of digestive system in the sw
larva, Bombyx mori L. (VI) Susceptibility and its local difference ofthe midgut epithelial
cell for virus multiplication. J. Sericult. Sci. Jpn. 31:90-96.

The histo-pathological investigation was undertalkeain attempt to know the susceptibility
and its local difference of the midgut cells okgibrm larva, on which the treatment such as (1)
refrigeration, (2) virus feeding and (3) virus fewy after refrigeration were performed
immediately after the™ecdysis. The results were summarized as follows:

When the silkworm larvae are refrigerated, thedarfall into gattine like disease, and the
cytoplasm of the midgut cylindrical cell becomeh@mve many vacuoles and the nuclei begin to
swell up remarkably in several days. It is intargsto see that the similar figures are observed in
the stud of gattine by PAILLOT (1930). In the expment of virus feeding, the cytoplasmic
polyhedron did not appear, but the similar histtipbgical changes mentioned above were also
observed. In the case of combined treatment witls\ieeding and refrigeration, the cytoplasmic
polyhedron appeared. The changes seen in the mqres 1 and 2 were not seen in nucleus,
though the degeneration and disappearance of nwels often noticed after completion of
polyhedron formation. The histo-pathological change cytoplasm and nucleus are usually
observed at first in the posterior division of thalgut epithelium and then appear in middle and
anterior ones. It may be said that the cell su#miépt to the pathogenic injuries differs
according to the treatments and the division ofguidepithelium, and in the latter case the
susceptibility of the cells are the most intensivéhe posterior division compared with the cells
of the middle and anterior divisions.

Hukuhara T (1962). Transmission of the cytoplasmicpolyhedrosis virus from one
generation to the next generation in the silkwormBombyx mori L. J. Sericult. Sci. Jpn.
31:97-100.

5" instar silkworm larvae just after ecdysis werecinated with either hexagonal or
tetragonal cytoplasmic polyhedron virus. Some @f ithoculated larvae died during the larval
stage, but some emerged as adults. They were drasdeeen each other. When the larvae
hatching from the eggs which were obtained frons¢herosses reached the fifth instar, cold
treatment was carried out on them to induce theldpment of cytoplasmic polyhedrosis. When
larvae died after the cold treatment, they weremgéxad microscopically. The proportion of the
number of larvae containing tetragonal cytoplaspaltyhedra in the midgut as compared to the
number dead from cytoplasmic polyhedrosis was highéhe progeny of silkworm which were
inoculated with hexagonal polyhedron virus. Thehautis inclined to postulate that normal
silkworms transmit the cytoplasmic polyhedrosisusirof the hexagonal type to the next
generation in an occult state through the germaradl that when normal larvae were inoculated
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with the tetragonal polyhedron virus, some of dnr@de transmit the tetragonal polyhedron virus
to a part of the next generation in an occult state

Aruga H and Nagashima E (1962). Role of chromosomesd cytoplasm for the resistance
to cytoplasmic polyhedrosis in the silkworm Bombyx mori L. J. Sericult. Sci. Jpn. 31:101-
107.

To clarify the mechanism of resistance to polyhedsoin silkworm, the relation between
the frequency of cytoplasmic polyhedrosis and clusmme constitution (sex chromosomes and
autosomes) in several hybrids has been studiedigalhe The original races which had been
used for hybridization were E16, N124, C124 and Kaage. The frequency of cytoplasmic
polyhedrosis was high in E16 and N124, but wasito®124 and very low or non in Cambodge.
The hybrids analyzed in the present experiment® wack cross because of the fact that back
crossing was thought to be good for analysis onrtile of chromosome constitution for
resistance to polyhedrosis B. mori from the genetical point of view. The occurrende o
cytoplasmic polyhedrosis in th& fnstar larvae of those hybrids was investigatedeuarthe both
ordinary rearing condition and exposure to low terafure (5°C, 24 h) just after th& dcdysis.
The results obtained are as follows.

Cytoplasmic polyhedrosis was scarcely observed wntie ordinary rearing, but
considerable numbers of cytoplasmic polyhedrosisewabserved in the cold treatment. The
result that sex chromosomes (X and Y) and autos@iag®ed important parts for the resistance
to the disease was not recognized in several hgbrid

From the above mentioned results and the phenomtrainthe virus which had been
inoculated to the first instar larva of previousngetion might be plausibly thought to be
transmitted from the female moth to tH&iBstar larva of next generation through eggs latent
state (ARUGA and NAGASHIMA, 1962, unpublished),sigems likely that the occurrence of
cytoplasmic polyhedrosis iB. mori is markedly influenced by the cytoplasmic conditishich
are controlled by both the cytoplasmic charactessin egg affected by female moth and the
chromosome constitution.

Yamaguchi S (1962). Studies on the functional loaahtion of digestive system in the
silkworm larva, Bombyx mori L. (VII) Distribution and behaviour of nucleic acid in the
midgut cells of the silkworm larva in polyhedrosis.J. Sericult. Sci. Jpn. 31:114-121.

Distribution behavior of nucleic acids in the virdiseased cells were investigated on the
midgut epithelium of silkworm larvdombyx mori L.

From the observations by means of suravital stgimind histo-chemical method, it was
ascertained that in the feeding time of the healtnya RNA is generally distributed in the
cytoplasm of cylindrical cell of the midgut, and BNs generally rich and is constant in
quantity. It was observed that RNA is containednalauntly in several nucleoli in some of the
nucleus of cylindrical cell. Among the heavily \srdiseased cells the degenerated nuclei, which
are narrow and irregular in shape, are sometimesrobd and they are stained pale or remain
unstained. This fact seems to show that the nuadédsseased cell is deficient in DNA. In the
newly hatched larvae and in the larvae shortlyradtelysis, RNA is poor in quantity in midgut
cells, and increases in quantity after feedingnithe facts that RNA contents in the nucleus of
cylindrical cell usually increase prior to the iease of the cytoplasmic RNA contents, it may be
considered that there are close relation betweenb#haviours of RNA both in nucleus and
cytoplasm. In the early stage of cytoplasmic potiybsis the cytoplasm of cylindrical cells
begins to contain a large quantity of RNA, espéciah the outside of nuclear membrane, on the
top of the cell and around the forming polyhedrawdver, RNA decreases after completion of
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polyhedra formation. RNA is contained abundantlytle posterior division of the midgut
epithelium in the feeding larva, less in the awieone and the least in the middle.

Suzuki C, Karasawa T and Kimura R (1962). Relatiorbetween the occurrence of silkworm
disease and the three factors, air current, air coposition and temperature.J. Sericult. Sci.
Jpn. 31:134-138.

By means of simultaneous combination, the effedtsthoee factors, air current, air
composition and temperature upon the attack ratllokorm disease, flacherie and grasserie,
were researched. Air composition and temperatuiectatiirectly upon the attack rate of the
disease, mean while the air current affects indire&€ven in later instar, the effect of high
humidity upon the attack rate seems to be not satgas that become sensational. From 80 to
97% of all diseased silkworm were flacherie F-typa. application of the results was tried to
illustrate the so called “Zamure” — a musty statenicro-climate in the silkworm rearing seat
which is seemed to be a cause of the diseases.

Aruga H, Yoshitake N and Watanabe H (1962). The inaction of polyhedroses by treating
with low and high temperature in the silkworm, Bombyx mori L. J. Sericult. Sci. Jpn.
31:139-142.

The induction of polyhedroses in the silkworm waseistigated treating thd"Snstar larvae
just after ecdysis with low temp — 5°C, 24 h anghhiemp (hot water bath at 40°C for 5 min or
dry heat shock at 50°C for 30 min. The frequencgytbplasmic polyhedrosis induced by cold
and successive heat treatment was clearly lesstiiaarinduced by cold treatment alone. But if
the larvae treated with cold were left at room tef@p°C) for 30 — 120 min till the next heat
treatment, the frequency of induced cytoplasmiglpedirosis was less than or about the same as
that in the case of cold treatment alone. On tleguency of the induction of nuclear
polyhedrosis, no such clear difference was obsebatdieen cold and heat treatment and cold
treatment alone. In the combined cold and heatnwat, the above mentioned results were
obtained irrespective of order of temperature ineat, and hot-water and dry heat affected
similarly as the stressor.

Aoki J (1962). Studies on the infection mechanisnt éspergillus disease in silkworm larvae,
Bombyx mori. (Ill) The relationship between development of thecausal fungus Aspergillus
flavus-oryzae, and its attack to larvae under different temperatire conditions. J. Sericult.
Sci. Jpn. 31:143-148.

In the present paper, the relation was made clelavden the temperature condition and the
vitality of Aspergillus flavus-oryzae, the causal fungus oAspergillus disease in silkworm,
together with the influence of rearing temperatunghe attack of this disease.

When the T and 2% instar larvae, reared at 20, 25 and 30°C wereuiiated by the causal
fungus, temperature rise augmented the attackngmoed also by the quicker formation of
conidiospores in potato decoction-agar medium ®fh sucrose and by the promotion both in
spore germination and mycelial growth in CZAPEK'&8usion. In addition, the larvae were
highly susceptible to the invasion even by low @mration of fungus solution in contrast to the
extreme resistance to invasion of tfikidstar larvae. It can be substantiated, from alesalts,
that the high temperature rearing of the youngbwsim, the f' and 29 instar is highly
dangerous to the invasion of the causal fungus.

Tanaka S (1962). Studies on the polyhedroses Afitheraea yamamai and Antheraea pernyi.
(IV) On the size of nuclear polyhedra inAntheraea pernyi. J. Sericult. Sci. Jpn. 31:149-153.
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In this report the author deals with the size dadiariation of nuclear polyhedra formed in
larvae of several stages and pupadutheraea pernyi. The size of polyhedra contained in the
blood of diseased pupae were larger than that wkden the blood of diseased larvae, and the
polyhedra produced in the larvae of early developalestages were smaller than those formed
in the larvae of later stages.

The mean size of 500 polyhedra in five individu@d®0 polyhedra were measured in one
individual) was 1.64+0.3fim on the 12 day in the % instar larvae, and was 2.48+1.08 in
pupae, being 7.56m as the largest size of polyhedron in pupal stégel the range of the
variation of size of polyhedra in pupa was higlemtin larva.

Virus infection was carried out by using of polyr&dvirus from larvae to pupae and from
pupae to larvae reciprocally. The results showed the size of polyhedra was also larger in
pupa than in larva. In this experiment a large petiron which was not observed in larva was
recognized in pupa. From the above mentioned esulinay be plausibly thought that the
remarkable fluctuation of the size of polyhedraried in pupae was not caused by the difference
of virus strains, but was controlled by the diffeze of host cells which differentiate from larval
stage to pupal one.

Aoki J (1962). Studies on the infection mechanisnt éspergillus disease in silkworm larvae,
Bombyx mori. (IV) The pathogenicity of the causal fungusAspergillus flavus-oryzae, in
relation to pigment production, protease activity ad amylase activity.J. Sericult. Sci. Jpn.
31:221-227.

The difference of pathogenicity for silkworm wasveéstigated in connection with the
pigment production and the activity of protease anmylase in 27 strains éfspergillus flavus-
oryzae. Inoculating the conidiospore suspension of thesesalafungi into newly hatched sw
larvae, the rate of attack till the end of tH& rRolting was examined and it was made clear that
the pathogenicity was different by each strain, ager 70% in 8 strains and under 20% in 6
strains. The pigment production was more activstionger pathogenic strains, when cultured
for 30 days at 30°C on slant agar media. The agtofiamylase in terms of saccharogenesis and
dextrinogenesis increased in weaker pathogeniinstrdhe ability of gelatin dissolution and
protease activity augmented in stronger pathogerans.

Aizawa K and Furuta Y (1962). Resistance to virusniduction in F1 hybrids between
resistant and common strains in the silkwormBombyx mori. J. Sericult. Sci. Jpn. 31:245-
252.

The selection of a silkworm strain resistant tausimduction was done by means of cold
treatment through 13 generations (AlZAVeéfal., JSSJ 30: 405-412). Further selection has been
performed and the survival rate of this strain \@hgays higher than that of the original (non-
selected) strain in the 140 16" generation when larvae were exposed to low terfp {6 24 h)
after ecdysis of the"™and %' instars. It was also shown that this strain wasstent to virus
induction by means of malnutrition as reported pmasty.

In F1 hybrids between the strain resistant to vindasiction and a common strain (J124), the
survival rate was higher than those of their paremd the induction rate of polyhedroses was
lower than those of their parents in late autum6ll1dHowever, a quite opposite result was
obtained in spring 1961. The quality of cocoon inHybrids was better than that of their parents.

Aizawa K, Kawarabata T and Sato F (1962). Respons# the silkworm, Bombyx mori, to
Bacillusthuringienss BERLINER. J. Sericult. Sci. Jpn. 31:253-257.
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The LDy of both Bactospeine and Thuricide WP were measusgédg three silkworm
strains (C108 x J115, J124 x C124 and C115 x JaAd)C108 x J115 was found to be most
resistant to toxicity of these bacterial inseceésiddmong three strains. Spore8of. were killed
by boiling and by 2% HCHO (gas contact), furtheg thxicity of bacterial insecticide for the
silkworm was lost by these treatments employingt&smeine. Spores were killed by 0.1%
HgCl,, however, the toxicity was still retained. In tviarvae out of ten larvae examined,
multiplication ofBacillus thuringiensisin dead larvae was recognized and crystal toxire \wet
found in dead larvae. On the contraBs. multiplied by injection of spores into pupal body,
pores and crystals toxins were easily found in grazh.

Suzuki C, Kimura R and Suzuki K (1962). Effect of nicroclimatic environment upon the
attack-rate of cytoplasmic polyhedrosis in the inoglated silkworm, Bombyx mori L. J.
Sericult. Sci. Jpn. 31:329-334.

Relation between microclimatic environment aroutidv®rm larvae and occurrence of the
disease in the larvae when they were inoculgiedos with tetragonal cytoplasmic polyhedra
(Ct) was investigated. Under some unsuitable enuients there occurred several kinds of
diseases. When the environment was unsuitabldéolarvae, increase in total attack rate of the
disease in those inoculated with a small quantitCiowas larger than that of non-inoculated
ones, while no difference was found between theranatihe environment was quite suitable.
Ratio of attack rate of Ct to total one of victimisrelated diseases became larger with the total
attack rate.

When the dose of Ct in the suspension for inoqutatvas exactly small, the latent period of
Ct in larvae under a suitable environment was lorigan that under a unsuitable one. It is
supposed that the occurrence of pathogenic inducticytoplasmic polyhedrosis may, if ever,
be hardly happened under severe incubating omigeannditions or cold treatment, and that the
infection will play an important role in diseas@irction of the cytoplasmic polyhedrosis.

Aoki J (1962). Further studies on invasion to the woden parts of rearing tools by
Aspergillus flavus-oryzae group. J. Sericult. Sci. Jpn. 31:378-382. [Japanese]
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Aruga H, Yoshitake N and Owada M (1963). Factors &tcting the infectionper osin the in
the cytoplasmic polyhedrosis of the silkwormBombyx mori L. J. Sericult. Sci. Jpn. 32:41-
50.

Effects of several stressors were studied on svaéato which the CPV was administered
per os before or after the stress. Among stressors tebtesk which increased the incidence of
cytoplasmic polyhedrosis were cold (5°C for 3~5H8gat (37°c for 5 h), formalin (0.01~1%),
EDTA (powder) and acetic acid (0.1~0.5 M). On thkeo hand, calcium hydroxide (powder)
decreased the incidence of the disease. The machariithe increase in the incidence of the
disease may possible be: (1) the stressors makedhetration of the virus easier, (2) the
stressors accelerate the multiplication of thesviruinfected cells, and (3) the stressors induce
the development of the disease. It was discussadthie first two explanations were more
probable.

Aruga H, Watanabe H and Nagano H (1963). Interferece by the heat-inactivated virus on
the active virus of the cytoplasmic polyhedrosis ithe silkworm, Bombyx mori L. J. Sericult.
Sci. Jpn. 32:51-57.

In the present study the interference of the actiugs by the heat-inactivated virus of the
cytoplasmic polyhedrosis in the silkworm has bestaldished. The virus contained within the
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purified polyhedra that were free of insect tissaad the free virus obtained from polyhedra
dissolved with 0.5-5% N&O; solution were inactivated by heat treatment atC3tfr 15 min.
When larvae were fed with either the inactivatetylpedron virus or the inactivated free virus,
the development of cytoplasmic polyhedrosis catmethe active virus which was administered
subsequently was generally reduced. The inactivetssl virus was much more effective in
subsequently was generally reduced. The inactivetssl virus was much more effective in
preventing infection by the challenge virus thaa itactivated polyhedron virus. The results of
the interference by the inactivated free virus ba #ctive viruses of the homologous and
heterologous strains of cytoplasmic polyhedross, the strains that formed tetragonal and
hexagonal polyhedra, revealed that the degree teffemence on the homologous strain was
similar to that of the heterologous strain, butré¢hiended to be a little greater interference @ th
latter.

Aruga H, Yoshitake N, Hukuhara T and Owada M (1963)invasion route of the cytoplasmic
polyhedrosis virus in the silkworm,Bombyx mori L. J. Sericult. Sci. Jpn. 32:58-62.

A study was made to know through which part ofriidgut the cytoplasmic polyhedrosis
virus was able to penetrate in the fifth instavdaof the silkworm. In general, after microfeeding
of the virus, the larva whose midgut cells had biegured by ligature with silk thread for an
hour contained polyhedra in the midgut posteriothi® ligature when the ligature was applied
behind the sixth or seventh segment. When theuligahowever, was applied behind the eighth
or ninth segment, all portions of the midgut wenéected. These results indicated that the
ingested virus penetrated into the cells of theguidn a region posterior to the seventh segment
and the virus then spread from cell to cell to tdephalic portion of the midgut. Virus
propagation appeared to be inhibited at the regibeare the cells were injured. When the virus
was inoculated subcutaneously, it seemed to ieitinfection anywhere in the midgut. The
polyhedra formed in the cephalic portion of the guidwere larger than those formed in the
caudal portion.

Aruga H, Fukuda S and Yoshitake N (1963). Observains on a polyhedrosis virus within
the nucleus of the silk gland cell of the silkwormBombyx mori L. J. Sericult. Sci. Jpn.
32:213-218.

Virus polyhedra within the nuclei of silk gland ksebccurred in nearly all of thé®34™ and
5" instar larvae, which were infected with nuclealypedrosis. Larvae in the younger instars,
however, had no polyhedra within their silk glamils In the silk gland cells, there were four to
eighteen virus rods within one developmental meméravhile in the hypodermal cells, there
were fewer number, one to four rods within one meme. There was no difference between the
larvae of the mutant silkworm straifNd) and those of the normal strains in the formatién
polyhedra within the silk gland cells.

Ayuzawa C (1963). The occurrence of nuclear polyhedkis by the exposure to a low
temperature in the virus inoculated larvae of the gkworm, Bombyx mori L. J. Sericult. Sci.
Jpn. 32:219-225.

The paper deals with the occurrence of nuclear healyosis of the silkworm by the
exposure to a low temp (at 5°C for 24 h) at thartar, with survived larvae which had been
inoculated fer os) with the virus at younger stages. Purified nucjealyhedra were dissolved
with an alkaline solution and silkworm larvae wéed with different concentration of virus. In
these experiments, no cytoplasmic polyhedrosis appe There was not remarkable difference
in induction rates by the exposure to a low temben the survived larvae which had been fed
with the virus at younger stages and the non-iradedl larvae. However, the occurrence of this
disease in the survived larvae which had been fédpelyhedra at the beginning of th8 istar
have the tendency of increase in the inductiontmatexposure to a low temp at tH2iBstar.
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Tanaka S and Aruga H (1963). The effect of cold tegment on the polyhedrosis virus
infections in the silkworm, Bombyx mori L. J. Sericult. Sci. Jpn. 32:226-231.

Studies on the occurrence of the nuclear and @gomt polyhedroses in the silkworm were
carried out by inoculating thé"4nstar larvae or the"Sinstar larvae shortly after ecdysis with the
NPV or CPV. The larvae were inoculated with theusiprior to or after the cold treatment (5°C
24 h).

The incidence of nuclear polyhedrosis in larvae maskedly higher when the larvae were
fed the nuclear polyhedrosis virus and exposeawotemp than when they were only fed the
virus or only exposed to low temp. When the cytepi polyhedrosis virus was fed to newly
molted 8" instar larvae after the cold treatment, a higle @it mixed infections of both the
nuclear and cytoplasmic polyhedroses were obseivesl.speculated that the occurrence of a
phenomenon such as the one mentioned above mayédodthe induction of the nuclear
polyhedrosis by the inoculation with the cytoplasmolyhedrosis virus in association with the
cold treatment.

The experimental results of the two treatments, tiemyp and virus inoculation showed that,
when the newly molted "5instar larvae were inoculated with the virus slyoefter cold
treatment, there were a higher incidence and dieeeappearance of polyhedroses than when the
larvae were inoculated with the virus on the secdad of the ¥ instar and treated with low
temp at the Binstar.

Utsumi S and Chikushi H (1963). Studies on the inhition of polyhedroses in the silkworm,
Bombyx mori L. (1) The effect of taurine and cystine on the iridence of polyhedrosesJ.
Sericult. Sci. Jpn. 32:232-239.

The silkworm larvae are generally infected withyb@droses after cold treatment, when the
larvae are maintained at 5°C for 24 h just aftedysis, or after the inoculation of the
polyhedroses viruses. And the authors have fouatlttfe nuclear polyhedrosis was inhibited
when the larvae were fed with mulberry leaves sglayith taurine or cystine solutions of 5 x
10 mol prior to the cold treatment or after the vimisculation. Taurine had a greater inhibitory
effect than cystine. But the effects of taurine aydtine on cytoplasmic polyhedrosis were
uncertain.

Suzuki C, Kimura R and Suzuki K (1963). On the patlegenic power of flacherie diseases
occurred with different causes in the silkwormBombyx mori L. J. Sericult. Sci. Jpn. 32:240-
242.

In order to know the pathogenic power of a flaohegioup occurred with some cause,
newly hatched silkworm larvae were administered dgemate of each paticent and reared and
were observed the attack rate. As the resultseoeitperiments, three typical types in the mode
of the frequencies ie, 1) the frequencies werdriadlto 10/10 attack rate, 2) to 0/10, and 3) to
both side were obtained. According to the authexgeriments in their laboratory at Maebashi
campus, those occurred with inoculation of flaohesirus belonged to 1 type and those with
rearing under unfavourable conditions to 3 type tode occurred rarely in normal rearing to 2

type.

Takizawa Y and lizuka T (1963). Studies on the togity of some Bacillus upon the
silkworm, Bombyx mori L. (1) Influence upon young larvae.J. Sericult. Sci. Jpn. 32:343-347.

The susceptibility of young larvae of silkworm, agd 8 species of Bacillus group (two
kinds of crystalliferous bacteria and 6 kinds ofyatalliferous bacteria) was investigated. Two
groups were prepared for treatments. A) eggs weeetty sprayed with spore suspensions. B)
mulberry leaves were sprayed with spore suspensions
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B. thuringiensis var. thuringiensis and B. thuringiensis var. sotto were toxic to sw larvae,
while the toxicity was not observed wiB cereus, B. cereus var. mycoides, B. megaterium, B.
subtilis 1,037, B. subtilis 1,038 and B. subtilis 1,039. 18 larvae out of 20 died after showing
paralysis, when fed leaves wich were sprayed wiffmim® spores oB. thuringiensis var. sotto.

At the conc. of 1¥mm, spores, 18 larvae out of 20 showed paralysis, kieryehese larvae
continued growing being 48 h when compared withgiteavth of control group.

Takizawa Y and lizuka T (1963). Studies on the togity of some Bacillus upon the
silkworm, Bombyx mori L. (ll) Influence upon fifth instar larvae. J. Sericult. Sci. Jpn.
32:348-352.

The susceptibility of Binstar larvae of silkworm, against 8 specie®aillus group (two
kinds of crystalliferous bacteria and 6 kinds ofyatalliferous bacteria) was investigated by
feeding and injection.

In the method of feeding foliage contaminated witb kinds of two kinds of crystalliferous
bacteria and 6 kinds of acrystalliferous bacteha,former was toxic to thé"snstar larvae and
the latter was not toxic. Vegetative cells wereentsd the midgut and in the haemolymph of
larvae after feeding spores Bf thuringiensis var. sotto at 24 h. When larvae fed sporesBf
thuringiensis var. thuringiensis, vegetative cells were observed in the midgut andthie
haemolymph just before death. Septicemia was cabgethjection of spores in ®8acillus
Species.
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Iwashita Y and Aruga H (1964). Induction of polyhedoses in larvae subjected to high
temperature and humidity in the silkworm, Bombyx mori L. J. Sericult. Sci. Jpn. 33:124-
129.

Third and fourth instar silkworm larvae were subgecto high temp (38°C) and humidity
(90%) for 48 h. On account of this treatment thdtimg character of the larvae changed. Some
became recessive trimolting larvae, some becaméndoitntrimoltine larvae and some remained
normal tetramolting larvae. The incidence of nucl@ad cytoplasmic polyhedroses was higher
among the larvae subjected to the treatment id'thiastar than among the larvae treated in the
3% instar. When compared with the recessive trimgltim tetramolting larvae, the dominant
trimolting larvae were less liable to develop p@gioses either spontaneously or after the cold
treatment (5°C for 24 h).

Ayuzawa C and Yusa F (1964). On the inactivation ahe viruses of the silkworm,Bombyx
mori L. by the *Co-, ray irradiation. J. Sericult. Sci. Jpn. 33:130-133.

This paper deals with the inactivation of the nacland cytoplasmic polyhedrosis viruses
and infectious flacherie virus of the silkworBpmbyx mori L. with the irradiation (within 50.0
Kr dose) of 60Co-y ray. LDy, (-log) values were calculated according to the BEMNS-
KARBER’s method.

Nuclear-polyhedrosis virus: Purified and dried palgira were employed. Virus titer was
determined by means of the injection to pupae ef ¥itus solution, dissolved in alkaline
solution. The LI, values show that the virus is inactivated onlyyvelowly. Cytoplasmic
polyhedrosis virus: Suspension of purified polyleedas employed. Virus titer was determined
by means of thger os infection of the newly hatched larvae. The s@alues show that the
virus is not inactivated. Infectious flacherie \@rurhe filtrate through Seitz EK of the 10%
homogenate of infected larvae was employed. Viites was determined with thper os
infection of the newly hatched larvae. TheskBalues show that the virus is hardly inactivated.
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Watanabe H (1964). Temperature effects on the mamtation of susceptibility to peroral
infection with cytoplasmic polyhedrosis in the silkvorm, Bombyx mori L. J. Sericult. Sci.
Jpn. 33:286-292. [English]

In the present study, the author studied the efbéc slight raising or lowering of the
temperature from the normal upon the infection wita cytoplasmic polyhedrosis virus when
the silkworm larvae were reared at these tempeardturseveral days before infection. He also
investigated the manifestation of heterosis onréséstance to virus infection when the larvae
were stressed by the abnormal temperatures. Treemir@aper deals largely with these two
aspects.

Tanaka S (1964). Effect of hormonal action on thenefectivity with nuclear-polyhedrosis
viruses in the pupae ofSamia cynthia pryeri and Antheraea pernyi. J. Sericult. Sci. Jpn.
33:317-320 [Japanese]

Aruga H and Yoshitake N (1964). Interaction betweertytoplasmic-polyhedrosis viruses in
Bombyx mori (LINNAEUS) under certain conditions. J. Sericult. Sci. Jpn. 33:345-351.
[English]

In the silkworm,Bombyx mori L., interference occurs between the two types tdmgsmic-
polyhedrosis viruses which produce icosahedron laxhhedron polyhedra, hexagonal and
tetragonal in outline, respectively. The admintstraper os of small amounts of cytoplasmic-
polyhedrosis viruses and of inactivated polyhedrasiuses partly prevents the occurrence of
cytoplasmic polyhedrosis from the subsequently aitdred virus. The present paper is
concerned with the interaction between the twosasuin a larva which was treated with cold or
fed formalin with mulberry leaf, and also with thteraction between viruses fed to larvae and
those injected into the hemocoele.

Yokokawa S (1964). Further studies on the cytoplasim polyhedrosis in silkworm larvae,
Bombyx mori L., caused by inadequate treatments of egg3. Sericult. Sci. Jpn. 33:394-398.
[Japanese]

Aizawa K and Fujiyoshi N (1964). The growth oBacillusthuringiensisin dead larvae of the
silkworm, Bombyx mori. J. Sericult. Sci. Jpn. 33:399-402.

The growth ofBacillus thuringiensis in dead silkworm larvae {4to 5" instar) has been
investigated using a strain T84A. Well washed sppargpension was administered to silkworm
larvae and larvae were killed by momentary dippmgoiling water. More obvious results than
the case of a previous paper. (AIZAWAAal., JSSJ 31: 253 [1962]) regarding the growth of
Bacillus thuringiensis and the formation of spores and crystal toxins veétained particularly in
larvae of the ¥ day (before feeding) of thd"4nstar. By injection of spores into larvae, theaist
T84A grew in each larva and the formation of bgblores and crystal toxins was recognized
except larvae of thé®day of the 8 instar (subcutaneous inoculation). The strain T84&ms to
grow and sporulate being accompanied with the faoonaof crystal toxins more easily than
Bacillus thuringiensis var. Thruringiensisin dead silkworm larvae.

Aizawa K and Furuta Y (1964). Resistance to polyhedses in F1 hybrids between resistant
and original strains in the silkworm, Bombyx mori. J. Sericult. Sci. Jpn. 33:403-406.

The selection of a silkworm strain resistant taigimduction has been continued by means
of cold treatment. In the &o 19" generation, the survival rate of the selectedrstras higher
than that of the original (non-selected) strain tnredincidence of polyhedroses of the former was
lower than that of the latter. In F1 hybrids betwselected and original strains, the survival rates
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and the incidences of polyhedroses varied amothgvaim rearing seasons and the forms of
cross. These variations have no significance fremegcal point of view.

Aizawa K, Furuta Y and Choraku | (1964). Incidenceof polyhedroses affected by feeding
amounts of mulberry leaves after cold treatment idarvae of the silkworm, Bombyx mori. J.
Sericult. Sci. Jpn. 33:417-418.

It is already known that the incidence of polyhed® in sw larvae after cold treatment
decreases by starvation. However, the incidengalyhedroses greatly increases by feeding a
small amount of mulberry leaves which will causeetabolic change in larvae to stimulate the
induction of polyhedroses.

Aruga H, Nagashima E and Takei R (1964). Generatioio generation transmission of
cytoplasmic-polyhedrosis virus and the role of chmmosomal genes inBombyx mori
(LINNAEUS). J. Sericult. Sci. Jpn. 33:460-463.

A few investigations on the generation to generatimnsmission of the cytoplasmic
polyhedrosis virus and on the role of chromosonaaleg of the host for the occurrence of the
disease due to the transmitted virus have beeredasut in the silkworm. It was observed that
the cytoplasmic polyhedrosis larvae containingagginal polyhedra were induced by the cold
treatment in the fourth or the fifth instars witlcansiderably high frequency in a few trials in
which the second instar larvae had been inoculatigld tetragonal cytoplasmic polyhedron
viruses in the previous generation. On the otherdhao induction was observed in trials in
which the tetragonal polyhedron viruses had nonbi@eculated in the previous generation.
From such result it seems likely that the cytoplaspolyhedrosis viruses of the silkworm are
transmitted in an occult state from generationdgoeayation through the egg.

The female moths of a few strains which had beeartulatedper os with tetragonal
polyhedra in the second instar were crossed wighnthle moths of the resistant or susceptible
strains, respectively, and th& dr 5" instar larvae of the next generation were expadsezbld
(about 5°C) for 24 h. The incidence of cytoplasmityhedrosis with tetragonal polyhedra was
higher in the progeny from the cross in which theistant male moth was used. From such
experimental results, it seems very likely thategeoontrolling the resistance play an important
role for the occurrence of the cytoplasmic polylesdr in the fourth and fifth instars, which may
be thought to be due to viruses transmitted thrahglegg.

Asayama T (1964). A new strain of the nuclear polyddrosis virus of the tussar silkworm,
Antheraea pernyi (BOISDUVAL) (Lepidoptera, Saturnidae). J. Sericult. Sci. Jpn. 33:464-
469.

During the course of the rearing of the tussamsitikn, A. pernyi, a new type of nuclear
polyhedra was found in Sep. 1962 at Aichi SerigaltlExperiment Station. The new virus
disease of tussar silkworm has a symptom closeljlasi to that of original nuclear polyhedrosis,
but the polyhedron of the new virus strain wasdaig size compared with the polyhedron of the
original disease, and the size and shape of thdgdton did not change by successive passages.
The polyhedron revealed mainly triangular (tetrabey having round corners in outline and the
mean size of the polyhedra from the last instaralavas 5.18, whereas 142 in the original
strain.

The polyhedron of the new strain was soluble inknadialies, but insoluble in weak acids,
xylene, ether, chloroform, ethanol and water beailige to that of the original strain. It was
stained with orange-G, picric acid, fuchsin, me¢éimd blue, eosine, methyl green and safranin.
The new virus strain was highly infectious faamia cynthia ricini andS. cynthia pryeir, and the
shape and size of the polyhedra formed in the ldvedies of these insect species were not
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different from those found iA. pernyi. This virus was not infectious . mori as well as the
original strain. In the double infection with thew and original virus strains, each type of
polyhedra was formed in the cell nuclei Af pernyi, but both kinds of polyhedra were not
observed in the same nucleus.

Ishikawa Y, Hayashida T and lkawa A (1964). On thdsolation of Bacillus thuringiensis
from silkworm rearing houses in Aichi Prefecture.J. Sericult. Sci. Jpn. 33:480-483.

In this paper the result on the isolationBf from the dust of silkworm rearing houses of
farmers in Aichi Prefecture and the toxicity foetsilkworm larvae were described. The isolation
of B.t. was 33.3% out of 42 samples of the dust which welected from rearing houses. Each
isolate was toxic to silkworm larvae. The toxicy B.t. was inactivated by submergence in
boiling water for 5 min.

Vol. 34 1965

Ishikawa Y and Okino H (1964). Studies on the modef the spread of viruses in the
silkworm, Bombyx mori L. (I) On the infectivity of the cytoplasmic polyhadra passed
through the intestinal canal of the domestic fowlGallus gallus domesticus BRISSEN. J.

Sericult. Sci. Jpn. 34:21-23.

Experiments which were conducted concerning thectifity of the silkworm cytoplasmic
polyhedra, passed through the intestinal candietibmestic fowl (A Japanese bantam), showed
that such polyhedra were still infectious to tHkveorm.

Hayashi Y and Kawase S (1965). Studies on the RNA the cytoplasmic polyhedra of the
silkworm, Bombyx mori L. (I) Specific RNA extracted from cytoplasmic pohhedra. J.
Sericult. Sci. Jpn. 34:83-89.

The nucleic acid extracted from the cytoplasmicypetira of the silkworm with phenol
method revealed fibrous masses besides powderipjtages in alcohol. The fibrous nucleic acid
was further fractionated with methylated albumituom. From the elution pattern, it has been
known that the nucleic acid is mainly consistedhef fraction being eluted at 0.60-0.65 M NaCl
concentration. The fractionated nucleic acid wasitp@ to orcinol reaction, but negative to
diphenylamine and indole reactions, and furthernsemsitive to RNase but resistant to DNase.
From these results, it will be concluded that theleic acid is a specific RNA occurred in the
virus particles in the polyhedra. The specific RiMAextractable from both icosahedron and
hexahedron inclusions of cytoplasmic polyhedrosiey were denominated tentatively as IPB
and HPB-RNA, the prefixes IPB and HPB being derifeain icosahedral and hexahedral
polyhedra oBombyx mori. It appears that the powdery precipitates frompiblghedra is mainly
consisted of oligo nucleotides as revealed in thitom pattern.

Hayashi Y and Kawase S (1965). Studies on the RNA the cytoplasmic polyhedra of the
silkworm, Bombyx mori L. (Il) Base composition of the specific RNA extrated from
cytoplasmic polyhedra.J. Sericult. Sci. Jpn. 34:90-94.

The base compositions of the IPB- and HPB-RNA wenesaled as AU type, but the
nucleotide fraction was abundant in purine basesthErmore, the IPB- and HPB-RNA each
showed base pairing: A/U and G/C revealed aboultrdm above mentioned results, it seems
highly probable that the IPB- and HPB-RNA are adddl double stranded RNA of large
molecular weight besides the RNA in wound tumowuiand reo virus.
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Ishihara R, Fujiwara T and Sawada N (1965). Regrefm of the numbers of infected moths
and died larvae in the pebrine infection of the skworm, Bombyx mori L. J. Sericult. Sci.
Jpn. 34:121-124. [Japanese]

Tanaka S and Shimizu T (1965). Temperature effectsn the multiplication of the flacherie
virus in the silkworm, Bombyx mori L. J. Sericult. Sci. Jpn. 34:125-127. [Japanese]

Ishihara R and Hirose Y (1965). A preparation methd for the suspension of muscardine
spore.J. Sericult. Sci. Jpn. 34:129-130. [Japanese]

Hayashi Y, Hayashi Y and Kawase S (1965). Studiesn dhe RNA in the cytoplasmic
polyhedra of the silkworm, Bombyx mori L. (Ill) Comparison between IPB- and HPB-RNA.
J. Sericult. Sci. Jpn. 34:167-170.

Identification of IPB- and HPB-RNA was carried oby methylated albumin column
chromatography and with the pattern of ultracemgréftion. No significant difference was
observed between the elution pattern of the colahmomatography of IPB- and HPB-RNA. As
for ultracentrifugation pattern, both the IPB- atlelB-RNA showed single peak of 17 S in a high
concentration and two peaks of 14 S and 17 S owacbncentration. From these results, it is
highly probable that IPB and HPB-RNA are closebated each other.

Hayashi Y and Kawase S (1965). Studies on the RNA the cytoplasmic polyhedra of the
silkworm, Bombyx mori L. (IV) Subsellular distribution. J. Sericult. Sci. Jpn. 34:171-175.

This paper deals with the subcellular distributafhRNA of the midgut of the silkworm
infected with cytoplasmic polyhedrosis virus. Tkeults obtained are as follows:

When silkworm was infected with cytoplasmic polyhesis virus, the ratio of RNA content
in mitochondrial fraction of diseased midgut dessghmarkedly, in the soluble fraction, on the
other hand, increased strikingly, without any detele difference on both nuclear and
microsomal fraction. RNA of each fraction was asaly chromatographically with methylated
albumin column. In the nuclear, mitochondrial anttrosomal fractions of diseased midgut,
IPB-RNA occupied 16.0, 8.1 and 5.3% to the totalARNMspectively. It is of interest that a
component like IPB-RNA was observed in microsomattion of healthy midgut amounting to
7% of the total RNA.

Hayashi Y and Kawase S (1965). Studies on the RNA the cytoplasmic polyhedra of the
silkworm, Bombyx mori L. (V) Changes in fractionated RNA of the midgut.J. Sericult. Sci.
Jpn. 34:244-250.

The present investigation was undertaken to seehthieges in the fractionated RNA during
the progress of cytoplasmic polyhedrosis. In thalthg midgut, nucleotide content was inclined
to decrease during the larval growth, while s-RNgtent varied according to larval growth,
lower at the beginning, higher after the middlehs instar. r-RNA occupied about 80% of total
RNA throughout the larval growth. In the case & tliseased midgut, the nucleotide tended to
decrease until 48 h after infection, thereaftereaased markedly and reached about 21%. s-RNA
content followed roughly the same curve as thahefhealthy one, but decreased at 144 h after
infection, while r-RNA decreased gradually and hest to 50-60% of total RNA. On the
contrary, IPB-RNA increased gradually and reachmalinl2% at 144 h after the infection. From
the results of the changes in IPB-RNA, it will hgpposed that virus multiplicates gradually in
the beginning of the infection (until 48 h aftefdation), then increased abruptly in the middle
stage from 48 — 96 h, thereafter the multiplicatizte was lowered gradually.
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Base composition of the fractionated RNA revealeat ts-RNA in the healthy midgut
showed high guanine and low uracil in content.ne tliseased midgut, the nucleotide showed
low purines and high pyrimidines in content. Rerastk difference between the healthy and
diseased midgut was observed on the uracil cofest and r-RNA. The base composition of
IPB-RNA from the diseased midgut showed AU typenal as the IPB-RNA extracted from
cytoplasmic polyhedra. The base composition ofRMA in the diseased midgut changes from
GC to AU type during the progress of the diseadds pPhenomenon seems to indicate the
increase of IPB-RNA in the midgut during the pragef cytoplasmic polyhedrosis.

Watanabe H and Nagano H (1965). Resistance per oral infection with polyhedrosis virus
in the normal, od-translucent and lemon-yellow larvae of the silkwormBombyx mori L. J.
Sericult. Sci. Jpn. 34:251-256.

Biochemical mutants called lemon yellower(), which contains xanthoprotein-B in the
integument cuased by the abnormal metabolism afdiate, andod-translucent ¢d), of which
od oily gene is physiologically pleitropic and expressts action in almost all of the organs and
tissues of ectodermal origin, were tested in thpegrent on the susceptibility foer oral
infection with nuclear and cytoplasmic polyhedrogigises. Since the experiment was done to
clarify whether these mutant genes have any effiedhe virus infection, several strains which
segregate the normal, lemon-yellow amitranslucent larvae with isogenic backgrounds had
been established before he experiment. The expetdineesults indicated that both lemon-
yellow andod-translucent larvae showed no clear difference erstisceptibility compared with
the respective normal segregantgéo oral infection with viruses of nuclear and cytoplasmic
polyhedroses. On the other hand, as it was revdalgdthe susceptibility was much more
affected by the difference of genetic backgrourahthy the action diem gene orod gene, these
mutant genes seemed to play a minor role, if anythe per oral infection with polyhedrosis
virus.

Iwashita Y (1965). Histo- and cyto-pathological stdies on the midgut epithelium of the
silkworm larvae infected with infectious flacherie.J. Sericult. Sci. Jpn. 34:263-273.

Histo and cyto- pathological studies were madehennidgut epithelium of the silkworm
larvae infected with the flacherie virus. The résuhay be summarized as follows:

In the infected larvae the histological changesuoeat first in the goblet cells and then in
the cylindrical cells. In the early stage of infeat the nucleus of goblet cells is strongly stdine
with methyl green and shows Feulgen positive, aeccytoplasm is stained with pyronine. In the
late stage of infection the cytoplasm is thickersetl thereafter the pyronine stainability
decreases. At this stage the number of mitochowldgacases. When the disease is far advanced,
the infected goblet cells are liberated into thdgut lumen.

The nuclei of infected cylindrical cells are wethimed with methyl green and shows
Feulgen positive, the cytoplasm are deeply staimdith pyronine at first. However, the
stainability reduce at later stage. And in the irdiag perinuclear region the basophilic body
(containing RNA) which is stained with pyronine hbeen produced. The production of
basophilic body are observed in the cylindricalls;eanterior or middle, of the midgut. The
nuclei, on the other hand, shows, the characterfsgperchromatosis; that is the chromatin
material is distributed equally in the enlargedlaus. In the later stage of infection, cells show
the varieties of cytoplasmic and nuclear damagée. dytoplasm become vacuolated and the
mitochondria decrease in number. The hypertrophigdear chromatin material may become
the gathered masses, forming the irregular accuimof Eventually, the infected cells
degenerate and liberate into the midgut lumen, raatpéo peritrophic membrane together with
degenerated and liberated goblet cells and forrmegnbraneous material. Consequently, it is
observed that peritrophic membrane has become kabilgrthickened.
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Alkaline phosphate activity of the cylindrical celis rather weak as compared to that of
healthy silkworm. However, only the hypertrophiagtiei show strongly positive reaction. It is
presumed that the virus infects goblet cells &t fand then cylindrical cells. Moreover, cells in
the anterior portion of the midgut are infectediist and then the infection gradually spread to
cells of the middle and posterior portions. Douhblection with viruses of nuclear polyhedrosis
and infectious flacherie is observed in larvae. Wkmvae mixedly infected with the viruses of
cytoplasmic polyhedrosis and infectious flachenie abserved. The polyhedra formed in the
cylindrical cells are very small in size and fewnmmber as compared with the larvae infected
alone with cytoplasmic polyhedrosis virus.

Nakasone S (1965). Acrylamide gel electrophoresif akaline phosphatase in the midgut of
the cytoplasmic-polyhedrosis silkworm Bombyx mori). J. Sericult. Sci. Jpn. 34:281-283.

The author has performed acrylamide gel electraggisrof alkaline phosphatase in the
midgut of the larva infected with the cytoplasmayhedrosis virus of the silkworm. The results
obtained are as follows:

Five bands (A, B, C, D and E) were detected in zyram with the enzyme solution from
the healthy larvae, even though E was seen as ligly band, while B and C bands were
detected as trace amount and band D became wedkethe enzyme solution from infected
larvae.

Ishisaka Y and Asayama T (1965). Studies on the etlon between polyhedrosis of the wild
insects and the silkworm, Bombyx mori (LINNAEUS). (VI) Cross-transmission of the
nuclear-polyhedrosis virus among seven species apidopterous insects.J. Sericult. Sci.

Jpn. 34:343-350.

Studies were carried out on the cross transmisefothe nuclear-polyhedrosis viruses
among Bombyx mori, Theophila mandarina, Samia cynthia pryeri, Samia cynthia ricini,
Antherae pernyi, Antheraea yamamai, andDictyoploca japonica. The results obtained were as
follows:

The nuclear polyhedrosis virus Bfmandarina was transmissible t& cynthia pryeri andS
cynthiaricini, but not toD. japonica; the virus ofS. cynthia pryeri to A. pernyi, A. yamamai and
D. japonica; that ofA. pernyi to S. cynthiaricini andD. japonica, but not tot. mandarina; that of
A. yamamai to S. cynthia ricini, but not tot. mandarina; that ofD. japonica to S. cynthia ricini,
A. pernyi, and A. yamamai, but not toT. mandarina; that ofD. japonica to S. cynthia ricini, A.
pernyi, and A. yamamai, but not fb mandarina.

Aruga H and Hashimoto Y (1965). Inference betweenhe UV-inactivated cytoplasmic-
polyhedrosis viruses in the silkworm,Bombyx mori (LINNAEUS). J. Sericult. Sci. Jpn.
34:351-354.

To determine the effect of inactivated virus by Wkéadiation on the multiplication of active
virus, the incidence of cytoplasmic polyhedrosiswaamined in the case of the administration
of both inactivated and activated viruses.

It was observed that the incidence of cytoplasmidyhedrosis was reduced when
inactivated icosahedron virus was administeredr®gi 12 h before the administration of active
hexahedron viruses, whereas such clear cut reduatio the incidence of cytoplasmic
polyhedrosis by challenge virus was not observeenwhactivated virus was administered once.
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The experimental results show that in the caseytufptasmic polyhedrosis d@. mori the
administration of inactivated polyhedrosis viruggsUV-irradiation can prevent the occurrence
of cytoplasmic polyhedrosis from subsequently adstened virus.

Yamazaki H, Yamada T and Kobayashi A (1965). A silg infection of the infectious
flacherie (F) of silkworms.J. Sericult. Sci. Jpn. 34:355-358.

The feces deposited from each of ten silkworms kviiad been reared individually and
grew up the healthy adult were ground down filterElle 1/2 x 10 fluid of this filtrate was
smeared on mulberry leaves, which were given torfid@y hatched larvae. As the result, in two
of ten larval groups feeding on the smeared leahesmajority of the larvae were suffered from
the flacherie disease (F). Further the feces frrors" day old %' instar larvae which were in
very good health, being bred by 18 excellent S#rtigsts, were given to the newly hatched
larvae by the same method as above. Then fecestfrese larvae reared by the 10 farmers
showed to cause the flacherie disease in thastar of the tested larvae. This fact suggests th
there is such a phenomenon that the silkworms airaffected with the flacherie holding a lot of
the germs in their bodies. We call it “silent irtiea”.

Miyajima S and Kawase S (1965). The inhibitory effet of 5-flourouracil on the outbreak of
infectious flacherie in the silkworm,Bombyx mori. J. Sericult. Sci. Jpn. 34:359-365.

The effect of antiviral chemicals and their relasedbstances upon the infectious flacherie
(viral flacherie), cytoplasmic polyhedrosis and yadroses caused by treatment with low
temperature was investigated. 21 kinds of chemicas 8-azaadenine, 8-azaguanine,
benzimidazole, 2-thiouracil, thymine, uracil, mitgein, kinamycin, tetracycline, antimycin-A,
chloramphenicol, bellilium sulphate, strontium $dfe, 8-hydroxyquinoliney-globulin, SDS,
acridine orange and diethyl-2-thiocarbamate wessl der these experiments. It has been found
that the progression of the infectious flacherieisesl by the virus inoculation was inhibited
significantly when the larvae were fed with mullyeleaves sprayed with aqueous suspension of
5-fluorouracil (5 x 1G percent or 1 x I®percent) prior to and after the virus inoculation.
Moreover, when uracil solution was mixed into Sdflouracil solution in the same volume, the
inhibiting effect was disappeared.

Komori S (1965). Studies on the refractive index ofhe body fluid of the silkworm larvae
infected with the infectious flacherie or the cytofasmic polyhedrosis virus.J. Sericult. Sci.
Jpn. 34:366-368.

All except 5-fluorouracil showed no significant ibting effect for the infectious flacherie.
Chemicals tested in the present experiment showednhibiting effects on cytoplasmic
polyhedrosis caused by the virus inoculation orylpetiroses caused by treatment with low
temperature.

Tanaka S (1965). On the nuclear polyhedrosis occurd during aseptic raising of tussar
silkworm, Antheraea pernyi, GUERIN-MNEVILLE (Preliminary note). J. Sericult. Sci. Jpn.
34:369-370. [Japanese]

Ishikawa Y and Okino H (1965). Studies on the toxity of Bacillus thuringiensis, passed
through the intestinal canal of the domestic fowlfo silkworm larvae. J. Sericult. Sci. Jpn.
34:371-373.

Bacillus thuringiensis passed through the intestinal canal of the doméstit (a Japanese
bantamGallus gallus domesticus BRISSEN) had toxicity to silkworm larvae. It wasognized
thatB. t. grows on the agar culture, prepared with the eacatl the soil of fowl house and has a
considerable toxicity to silkworm larvae.
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Kawakita T, Ishisaka T, Watanabe T and Hayashi K (B865). Bacteriological studies on the
bacterial groups isolated by the anaerobic cultureanethod from silkworm larvae infected
with flacherie and unidentified bacteria taken on nulberry leaves. J. Sericult. Sci. Jpn.
34:375-384. [Japanese]

Aruga H, Tanaka S and Shimizu T (1965). Interferene by the infectious flacherie virus on
the cytoplasmic-polyhedrosis virus in the silkworm, Bombxyx mori (LINNAEUS). J.
Sericult. Sci. Jpn. 34:385-390.

Interference between the infectious flacherie vand the cytoplasmic polyhedrosis virus in
Bombyx mori L. was investigated using the second, third andtlfioinstar larvae. The results
obtained are as follows:

The administratiomer os of the infectious flacherie virus can prevent tloeurrence of the
cytoplasmic polyhedrosis from subsequently adnénést cytoplasmic polyhedrosis virus. No
interference was observed when the infectious #eehvirus was administered after the
administration of the cytoplasmic polyhedrosis sirtihe interference by the infectious flacherie
virus on the cytoplasmic polyhedrosis virus wasadie observable when large dose of the
infectious flacherie virus was administered. Whas dose of the cytoplasmic polyhedrosis virus
was relatively small, the interference phenomen@s wore clearly observable in the twice
inoculation of 10 dose than in the once inoculation oIbse of the infectious flacherie virus.

Aruga H and Watanabe H (1965). The effect of highemperature on the infection with
cytoplasmic polyhedrosis viruses and on interfererec between viruses in the silkworm,
Bombyx mori L. J. Sericult. Sci. Jpn. 34:391-394.

Studies were carried out to know the effect of Higimp on the infection with cytoplasmic
polyhedrosis viruses and on the interference betweteagonal polyhedron virus and hexagonal
polyhedron virus in the silkworm. The incidencecgfoplasmic polyhedrosis was higher in high
rearing temp (36°C, 24 h) than in low temp (25°€ h2 before or after the administration of the
tetragonal polyhedron virus and or hexagonal palytwe viruses. In the case of the rearing at
25°C for 24 h the administratioper os of the tetragonal polyhedron viruses prevented the
occurrence of cytoplasmic polyhedrosis from subsatiy administered hexagonal polyhedron
viruses. The phenomenon is though to be due tantikeference of the tetragonal polyhedron
virus with the infection by the hexagonal polyhedrdrus. Whereas in the case of rearing at
36°C for 24 h no such prevention was observed,réhier the occurrence of the cytoplasmic
polyhedrosis by the tetragonal polyhedron virusesvipusly administered was remarkably
prevented.
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Ishikawa Y and Okino H (1966). The infectivity of Ikworm Nuclear Polyhedra Passed
through the Intestinal Canal of the Domestic FowlGallus gallus domesticus B. J. Sericult.
Sci. Jpn. 35:21-22. [English]

Ishikawa and Okiono reported that the cytoplasmolghpedra of the silkwornBombyx mori
L., which had passed throught the intestinal cafidhe domestic fowl retained infectivity for
silkworm larvae. These facts are important not dnfyn the viewpoint of the spread of the
polyhedra but also from the standpoint of preventid virus dieases in the sericulture. The
present study deals with the infectivity of thekwsibrm nuclear polyhedra swallowed by
domestic fowl.

Uzigawa K and Aruga H (1966). On the selection ofesistant strains to the infectious
flacherie virus in the silkworm, Bombyx mori L. J. Sericult. Sci. Jpn. 35:23-26. [Japanese]
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Watanabe H (1966). Genetic resistance to peroral fiection with cytoplasmic polyhedrosis
virus in the silkworm, Bombyx mori L. J. Sericult. Sci. Jpn. 35:27-31.

One of the most resistant silkworm strainspe oral infection with the cytoplasmic
polyhedrosis virus is Daizo, while the Okusa stranhightly susceptible. The mode of
inheritance of resistance in the Daizo strain hesnbinvestigated in the present study. The
resistance to virus infection was tested with iidilials of the F1, F2 and backcrossed hybrids
obtained from crosses between the two inbred stidaizo, and Okusa.

The results of the test revealed that the resistaidc1 hybrids of Daizo x Okusa were
nearly the same as that of Daizo, while the restgtaf F2 hybrids and the backcrossed hybrids
to Okusa stood approximately intermediate betw&entwo inbred strains. This indicated that
the resistance in the Daizo strain was inherited esmplete dominance. Although it is possible
that the resistance fmer oral infection with the cytoplasmic polyhedrosis viiasthe silkworm
is of polygenic type, the results suggest that ghligi resistant strain like Daizo may have a
dominant major gene controlling the resistance. iarked difference in the resistance to
polyhedrosis infection was observed in the recigkdg/brids obtained from the F1 and back
crosses. There was also no indication of a mateffedt on the inheritance of resistance.

Ayuzawa C and Furuta Y (1966). Susceptibility of tk silkworm (Bombyx mori L.) to the
nuclear polyhedrosis virus and the role of the intbiting activity of the gut-juice. J. Sericult.
Sci. Jpn. 35:66-70.

The present paper deals with the susceptibilityaofae of the silkworm to the nuclear
polyhedrosis (N) virus in relation to the inactieat activity of the gut juice, since it had been
suggested that such an activity found in the gidejwas one of the factors concerning the
occurrence of nuclear polyhedrosis by the low tématment 5°C 24 h.

When the larvae were exposed to the low temp (32®)2 just after the ecdysis, their
susceptibility to per os infection with N-virus wasghly increased, as compared to tHe 3
ecdysis and those treated one day after thec8lysis. The pH value of the gut-juice of larvae
exposed to low temp was always lower than thatootrol larvae, and the inhibiting activity of
the gut juice of the treated larvae was much Iawan that of larvae which had not been exposed
to the low temperature. When the newly moult&drtar larvae had been forced to vomit the
gut juice by applying an electric shock, their gibility to N-virus was markedly increased.

From these results it was considered that the omece of nuclear polyhedrosis after the
low temp treatment seemed to be, at least partig,td the decrease in the inhibiting activity of
the gut-juice, of the larvae thereafter might beeted with the contaminating pathogen under
rearing circumstances.

Hosada S, Azuma T and Yamazaki H (1966). Relationglbween occurrence of the flacherie
disease and inoculation time and concentration ofs pathogen to the silkworm.J. Sericult.
Sci. Jpn. 35:71-77. [Japanese]

Hosada S, Azuma T and Yamazaki H (1966). Infectiof the flacherie disease in the
silkworm rearing seat. J. Sericult. Sci. Jpn. 35:78-80. [Japanese]

Okubo N (1966). Inapparent infection with the infetious flacherie virus in the moth of the
silkworm, Bombyx mori L. J. Sericult. Sci. Jpn. 35:81-84.

The author observed the pathogenicity in the silkmwamoth, normally emerged and
oviposited, which had been fed with the flacheiies/just after the 2 molting, but recognized
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no pathogenicity in the control, which had not bé&shthe virus. The virulence of moth was in
roughly proportion to the dosage of the virus sasfmn being administered in th& Fistar.

Aoki J (1966). Pathogenic fungi and insect pests dribernating pupae of the fall webworm,
Hyphantria cunea DRURY in mulberry fields. J. Sericult. Sci. Jpn. 35:141-144. [Japanese]

Yamazaki H, Yamada T and Kobayashi A (1966). Somebservations on the inactivation of
the pathogen of flacherie (F) by means of manuringyith slaked lime. J. Sericult. Sci. Jpn.
35:158-160.

Testing by means of bioassay method and usinghptshed normal silkworm larva, it was
found that flacherie (F), when immersed in 5% sotubf slaked like for thirty minutes, was
perfectly inactivated. Moreover, it was also provhdt the virus was inactivated within a day
when it was mixed with the soil of mulberry fieldamured with the milk lime. Hence it may be
suggested either the scattering of slaked lime upersilkworm rearing bed, or the manuring of
the mulberry field with the lime, is an effectiveethod for the purpose of inactivation of
flacherie virus (F).

Yamazaki H, Yamada T and Kobayashi A (1966). On thenfection of flacherie (F) through
the scales of silkworm moth and the dust of the roo of silkkworm egg-laying.J. Sericult.
Sci. Jpn. 35:161-164.

In the present paper, it was observed that thesadlthe silkworm moth collected from the
bad Sericultural crop and the dusts collected filoenroom of the silkworm egg laying, the same
collected from inside the refrigerator for male hwtand from the silkworm egg drying room for
artificial hatching, often have a possibility offestion by flacherie (F) to the silkworm larva
when reared and testified by means of bioassayadeth

Ishikawa Y, Tanabe H, Nakayama C and Asayama T (1%). Studies on the nuclear
polyhedrosis ofPorthesia xanthocampa D. J. Sericult. Sci. Jpn. 35:174-180.

In June of 1964, the nuclear polyhedrosip.of. was found in older larvae at the mulberry
field in Aichi-ken Sericultural experiment statiohhe polyhedra were observed tetragonal or
triangular in outline. The sizes of the polyhedrerevl to 3u and the average diameter was
1.79u. The polyhedra were stained with picric acid, Zidlichsin, methylen blue, etc and were
soluble in weak alkaline, but insoluble in ethamaher and water. This virus has a considerable
pathogenicity for the larvae &f.x. and the incubation period from infection to deatisvabout
10 days at the rearing temp of about 24 to 25°@. fiirclear polyhedrosis virus Bfx. was not
transmissible tdBombyx mori, Dictyoploca japonica, Papilio xuthus and Canephora asiatica.
The nuclear polyhedrosis virus @&.m., Hyphantria cunea, Antheraea pernyi, Dictyoploca
japonica and the cytoplasmic polyhedrosis virus Bfm. were not transmissible td.
xanthocampa.

Ishikawa Y and Tanabe H (1966). Cytoplasmic Polyheadsis of Porthesia xanthocampa. J.
Sericult. Sci. Jpn. 35:181-185. [English]

Cytoplasmic polyhedrosis oPorthesia xanthocampa was found in old larvae in the
mulberry field at Aichi-ken sericultural experimahstation. It was observed that there is wide
variation in the size of polyhedra. The average a@sut 1.5 microns, but many were less than 1
micron and a few were more than 4 microns. The ehay larger polyhedra were seen as
hexagonal and tetragonal having blunt corners, thbetshape of smaller ones could not be
definitely determined but were looking sphericaloutline. It was shown that the cytoplasmic
polyhedrosis virus has a considerable pathogerfitjhe larvae oPorthesia xanthocampa and
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the incubation period from infection to death wat® 24 days during summer. The cytoplasmic
polyhedrosis virus oPorthesia xanthocampa has no infectivity for silkworm larvae.

Hosada S, Azuma T, Matsuzawa N and Yamazaki H (19h6Pathogenic activity of dungs
excreted from domestic animals which ate flacherigerms of the silkworm.J. Sericult. Sci.
Jpn. 35:186-188. [Japanese]

Kawakita T, Watanabe T, Ishisaka T and Hayashi K (866). On the susceptibility to
antibacterial agents in various bacteria isolated rbm the silkworm larvae infected with
flacherie and unidentified bacteria taken from mulkerry leaves. J. Sericult. Sci. Jpn.
35:248-252. [Japanese]

Miyajima S and Kawase S (1966). The inhibitory effet of 5-flourouracil on the outbreak of
infectious flacherie in the silkworm, Bombyx mori. (Il) The effective concentration of 5-
flourouracil and the effect of thymine on the 5-flarouracil function. J. Sericult. Sci. Jpn.
35:253-256.

Effective concentrations of 5-fluorouracil (FU)itdhibit the outbreak of infectious flacherie
were from the concentrations of 5 x4 5 x 10° M, when administered prior to and after the
virus infection. When an effective dosage of FU wesed together with the same molar
concentration of thymine as FU, the function of themical disappeared.

Miyajima S and Kawase S (1966). The inhibitory effet of 5-flourouracil on the outbreak of
infectious flacherie in the silkworm,Bombyx mori. (Ill) On some administration methods of
5-flouracil. J. Sericult. Sci. Jpn. 35:257-261.

5-fluorouracil (FU) functioned to inhibit the in@dce of infectious flacherie when it was
administered simultaneously or shortly after theisviinoculation, but the administration before
inoculation resulted in fuitlessness. The proble®4o when FU should be used after the virus
inoculation was disobeyed. The results revealettligashorter the time after inoculation the less
the incidence of infectious flacherie, and furtherey the more the number of times
administered, the less the incidence of infectitacherie.

Asayama T (1966). Cytoplasmic polyhedrosis of the utberry silkworm, Theophila
mandarina (MOORE) (Lepidoptera, Bombycidae).J. Sericult. Sci. Jpn. 35:267-272.

Mulberry silkworms, Theophila mandarina, affected with CPV were found in a group of
larvae collected from mulberry field of Aichi Keref&cultural Experimental Station. The larvae
affected with the cytoplasmic polyhedrosis virusiieked external signs and symptore,loss
of appetite, faint movement, indication of diarrheavertheless no change was seen in colour of
the larval body.

On dissecting the diseased larva, the alimentamalc@specially the midgut was opaque
white in appearance. On the histological obseraatithe cytoplasm of epithelial cells contained
variable size of polyhedra ranging from 0.4 to8.6he shapes of polyhedra were mainly
tetragonal in outline, but a few were hexagonairgular in shape. The shape and size of
polyhedra formed in one cell were nearly unifornmeTpolyhedra were also observed in the
regenerative cells of the midgBombyx mori was susceptible to the CPV ©f mandarina and
the both types of CPV d.m, ie, hexagonal and tetragonal in outline of their potifaewere
infectious forT. mandarina respectively.

Watanabe H (1966). Probit analysis for determininghe resistance of the silkwormBomyx
mori L. to the infection by cytoplasmic-polyhedrosis vius. J. Sericult. Sci. Jpn. 35:289-295.
[Japanese]
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Utsumi S, Kurisu K and Ichikawa Y (1966). Actions & p-propiolactone on the pathogenic
bacteria and fungi of the silkworm,Bomyx mori L. J. Sericult. Sci. Jpn. 35:393-397.

This work was carried out to investigate the disitihg effects off-propiolactone (PL) on
the pathogenic bacteria and fungi in the silkwoiisedses. The spore forming bacteBagillus
thuringiensis var. sotto, were killed by immerse in the aqueous solutio®bfof 1.3 x 10t M at
25°C for 20 min. Immersion in the PL of 3.3 xB! at 25°C for 10 min. was sufficient to Kill
the non-spore forming bacterigerratia marcescens and Pseudomonas aeruginosa. The
hydrolyzed substance of PBshydroxy priopionic acid (HPA), had disinfectingwer on those
bacteria at the concentration of 7.5 x*18l. Among the pathogenic fungi studie@spora
destructor, Isaria farinosa, Aspergillus oryzae andA. niger, O. destructor was the most resistant
to PL.O. destructor was killed, however, by the immerse in 1.3 XWOPL for 5 min. or 3.3 x
10% M for 30 min. Bacillus thuringiensis var. sotto was perfectly inhibited to grow and killed
with 3.0 x 10°M PL in Bouillon medium (pH 7.2) and partially irdiied to grow with lower
concentration than 3.0 x 14@.

Utsumi S, Kurisu K and Ichikawa Y (1966). Actions & p-propiolactone on the pathogenic
viruses of the silkworm,Bomyx mori L. J. Sericult. Sci. Jpn. 35:398-404.

This paper has dealt with the inactivation of naclpolyhedra, nuclear polyhedrosis virus
and infectious flacherie virus of silkworrBombyx mori L., by p-propiolactone (PL) and the
effects of administration of inactivated virus auctear polyhedra to the silkworm as to the
susceptibility to the virus diseases.

Nuclear polyhedra: Purified and dried polyhedraevemployed. Nuclear polyhedra were
inactivated with 1.5 x 1M of PL and 21°C for one hour. Nuclear polyhedragigs: Virus was
prepared from nuclear polyhedrosis blood by wekklale treatment. The virus was inactivated
with 1.2 x 10'M of PL at 21°C for 1 h. Infectious flacherie viriBhe supernatant which was
prepared by homogenizing and centrifuging the ief@¢arvae was employed as a virus sample.
The virus was inactivated with 1.2 x @ at 28°C for one hour. The decreasing effects of
susceptibility to the active virus infection wasselved in the silkworm which was preliminarily
administrated the inactivated nuclear polyhedriafactious flacherie virus.

Watanabe H (1966). Some aspects on the mechanismresistance to peroral infection by
cytoplasmic-polyhedrosis virus in the silkworm,Bomyx mori L. J. Sericult. Sci. Jpn. 35:411-
417.

Interstrain difference in dosage-infection respooifssilkworm to the CPV was determined
and analysed to gain some information about theham@sm of host resistance. Comparison of
dosage infection responses of larvae followingitieeulation of the virus particles by ingestion
and by subcutaneous injection revealed that mudhefirus ingested did not invade into the
susceptible epithelium cells of the midgut. Becaueasiderably less virus was required to
produce the same amount of infection when larvaeevigected with virus particles into the
body cavity. And no infectious virus was generalgtected in the mid guts of those larvae,
which had been alive without suffering from theugirdisease. No significant correlation was
observed between the interstrain difference in eqidulities to per oral and sub-dermal
infections.

All these results obtained support the interpretatihat the host resistance per oral
infection of the virus depends much on the inhifyitonechanism in the gut lumen against
invasion of the virus into the midgut cells, andslen the suppression of virus multiplication
within the cells.
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Watanabe T, Tsutsui R and Ilwahana H (1966). Toxic rgstals produced by Bacillus
thruringiensis var. sotto (I) Separation and properties of crude toxinJ. Sericult. Sci. Jpn.
35:418-422.

Crystalline inclusions which contain toxic substsmdor lepidopterous larvae occur in
sporulating cells oBacillus thuringiensis var. sotto ISHIWATA and have been obtained in a
relatively pure state by BATESON’S method from spated culture. The crystalline inclusions
were soluble in alkaline solution above pH 0.5 & the toxicity by heating at 100°C for 30
min, or treatment with the usual protein denatwwaat HgChL, TCA, formalin and 0.5 N NaOH.

Crude toxin was separated from the crystallineuisidns by extraction at pH 11.5 with
alkaline solution, followed by precipitation at pt4 with acetate buffer. The crude toxin was
inactivated by heating at 65°c for 60 min, or tneamt with methanol, ethanol, acetone besides
the usual protein denaturants. LD50 of the crodetwas 1.Rg/g for silkworm larvae.

Watanabe T, Tsutsui R and Ilwahana H (1966). Toxic rgstals produced by Bacillus
thruringiensis var. sotto (Il) Sedimentation, diffusion, electrophoresis andractionation by
column chromatography of crude toxin.J. Sericult. Sci. Jpn. 35:423-426.

In order to investigate the homogeneity of the erudxin extracted from crystalline
inclusions ofBacillus thuringiensis var. sotto, the present investigation was carried out by rmean
of sedimentation, diffusion, electrophoresis arattipnation with Sephadex G-200 and DEAE-
cellulose. The crude toxin contained at least twajomprotein components, however, it was
found that the toxic substance in the crude toxas wninor component other than the major
components.

Eguchi M, Masayama T and Nishimura M (1966). Changg in electrophoretic pattern of
proteins in several tissues of the silkwormBombyx mori L., during metamorphosis. J.
Sericult. Sci. Jpn. 35:435-443.

By means of improved disc-electrophoresis (disommiuis) the separation of proteins
extracted from the blood, intestine, fat body, gutment and ovary of the silkworm was carried
out. Rapidly moving bands of the extract from theestine became very faint at the pre-pupal
stage and the staining intensity of these bands again at the early to middle pupal stage. The
marked changes in the electrophoretic pattern weseroed in the integument, that is, fast
migrating three bands which could be detectedh@l prepupal stage were not discernible at the
4 days after pupation. Whereas, rather intenseecipr@taining was found as to slow moving
bands at the pupal stage.

The fat body contained very light protein bandthatearly to middle parts of thé fstar.
Several dense and weak bands appeared at the plegtage, and there was no difference in
electrophoretic patterns during development. Tharywad several bands, one of which was
represented very faintly at the middle pupal stagd intensely at the late pupal stage. Blood
proteins occur in at least eight components, aad#nds were deeper in the female than in the
male at the same period. By the application ofttine layer polyacrylamide gel electrophoresis,
it was shown that the fast migrating band b bechghd in colour after mature larval period,
band d was most intense at the prepupal stageamtidowhich could not be detected in the male
blood at the prepupal stage was found in the fematee same period. By the lipid staining of
gels after electrophoresis of extracts from therpwea blood, two bands which are considered to
be lipoprotein were observed respectively.

Kitano M, Onishi M, Yamaguchi C, Utsumi S, Kurisu K and Ichikawa Y (1967). Effect of
B-propiolactone spraying on the rearing of the silkwerm, Bombyx mori L. J. Sericult. Sci.
Jpn. 35:445-448.
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Giving an answer to the question whether orflptopiolactone (PL) is one of disinfecting
agent in the silkworm rearing, we have reared thinstar larvae sprayed with the chemical of
2.5, 1.25 or 0 per cent concentration on theiringaseats once a day. Pupating rate in the worms
sprayed with 2.5 per cent PL increased about 1@@er comparing with those in 1.25 or 0 per
cent lots. The cocoon quality of those worms hatdcoaspicuous effects by PL spraying. From
the results mentioned above, it may be suggestedthie larvae are prevented from some
infectious diseases by the treatment of 2.5 pet Bén This problem should be discussed at a
much wider scale in the future, based on the reslitained from a variety of experiments.
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Tanaka S, Shimizu T and Aruga H (1967). Midgut nuatar polyhedrosis forming polyhedra
in the nucleus of midgut cell of the silkwormBombyx mori L. J. Sericult. Sci. Jpn. 36:1-9.

A new type of polyhedrosis was found in which hex@a polyhedra were contained within
the nucleus of the cylindrical cells of midgut iretsilkworm. The external symptom of diseased
midgut of this polyhedrosis does not show the whitcolour symptom different from the
cytoplasmic polyhedrosis. In the case of bothpéeos infection and injection, no polyhedron
was observed in the cell nuclei of other tissueghef diseased silkworm. When polyhedra
formed in the nuclei of midgut cells were measuweder a light microscope, they ranged in
diameter size from 20.7 to 3.5 microns. The nundfgrolyhedra contained in one nucleus was
from one to four. The polyhedra can be stained Wittmophenol blue, orange G and eosin in
the case of pretreatment with 1N HCI at 60°C arso alith pyronin when vitally stained with
pyroninmethyl green.

Watanabe T, Iwahana H, Ogi H and Tsutasui R (1967)loxic crystals produced byBacillus
thuringiensis T84A1 (1) Separation and properties of crude protan. J. Sericult. Sci. Jpn.
36:11-15.

A mixture of sucrose, triflurotrichloroethane angtlohexane was used as a solvent for the
separation of crystalline inclusions laf T84A1 strain from the sporulated culture. Thereewver
some differences in the effect of heating and imgatvith organic reagents on the toxicity of
crystal inclusion and crude toxin of the strain A&4and toxicity of the former was more stable
than that of the latter. The same phenomenon wasredd in the case dft var sotto. The
crystalline inclusions of the strain T84Al1l were Beet by the treatment with sodium lauryl
sulphate solution. LE) of the crude toxin was Og&) for silkworm larvae.

Watanabe T, lwahana H, Tsutsui and Ogi H (1967). Txic crystals produced byBacillus
thuringiensis T84A1. (I) Action of gut juice of silkworm larvae for toxic crystals J. Sericult.
Sci. Jpn. 36:16-22.

Crystalline inclusions adft T84AL1 strain were soluble in gut juice of silkwotanvae. It has
been assumed that the dissolution of crystallirdugions with gut juice was not only by
alkalinity, but by enzymatic action. Some differeadn elution patterns by the use of Sephadex
G-200 or DEAE- cellulose between crude toxin angstalline inclusions degraded with gut
juice could be observed. LD50 of purified toxin kvsephadex G-75 was 0.0y/g for silkworm
larvae. Separation and breakdown of the cell ofguiepithelium and muscle in silkworm larvae
were caused by ingestion of purified toxin.

Kawakita T, Watanabe T and Hayashi K (1967). Studig on the distribution of enterococcus
in silkworm rearing area. J. Sericult. Sci. Jpn. 36:31-38.
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In the silkworm rearing zone of Gifu prefecturepesally in the zone in which the
silkworm larvae were infected with flacherienterococcus was isolated from samples derived
from following materials 1) diseased silkworm arehd silkworm in cocoon 2) silkworm feces
3) dust and rubbish from rearing tools and reaprages 4) excrements from livestock and
poultry. Then the survey for actual conditions ohtamination and the taxonomical study of
these isolated strain were carried out.

The selective isolation @hterococci in culture medium containing 0.02% sodium azid (EF
culture medium) has proved consistently succes§finice 107 strains oénterococcus were
detected from 151 samples, it has been provedhbadistribution ofenterococcus covers very
wide range. After sorting out the isolatedterococcus, Sr. faecalis group andStr. faecium
group were identified. And number of strains beloggto the latter group was found more
abundantly than that of the strains belonging &l#tter group was found more abundantly than
that of the strains belonging to the former. Thiaiss belonging t&r. faeciumwere detected in
abundance in all samples.

Matsubara F, Kato M, Hayashiya K, Kodama R and Hamanura Y (1967). Aseptic rearing
of silkworm with prepared food. J. Sericult. Sci. Jpn. 36:39-45.

Aseptic rearing of silkkworm larvae were with pregzafood has been carried out to know
their condition of development, mortality and gtyabf the cocoon in comparison with those in
the usual rearing with mulberry leaves. The resaréssummarized as follows:

Silkworm eggs within 48 h of hatching were disinéat; immersing them in 70% ethanol
for 20 min and subsequently 0.1% HgCI2 or 2~4% f&mfor 20 min. The eggs were washed
thoroughly with sterilized water or absolute ethaamal then put in sterilized container.

The newly hatched larvae were put and plugged @ greviously sterilized test tubes
containing prepared food and incubated at 25°C. stbrlization method of the test tubes and
diet was as follows: 100 g of diet was mixed in 180of water and introduced into the tube,
plugged with cotton and autoclaved (1.2 kgWicfar 30~40 min. Rearing circumstance through
all the stages of asepctical rearing were alwayeuthe condition of closed circumstance with
high humidity (about 95%) but the silkworm larvae and grew well.

The mortality and body weight of the larvae aseijcreared were almost similar to those
in the control worms. Cocoon quality, however wasmswhat inferior in the aseptical rearing.
Cocoon weight and its ratio against the weight ¢oocplus pupa) were 0.22 ~0.33 g and 17.5 ~
19.5% respectively in the aseptical rearing. Thimse&ontrol worms were 0.43~0.45 g and
20.3~24.0%.

To make the results sure it was required thati{@$ prepared food should be suitable for
acceptance of their food by the newly hatched wor®f only eggs within 48 h of hatching
should be used for axenic work. After hatchingydar were to be transplanted on the sterilized
food (3) the larvae should be transferred on ffesl at least once every week.

In case of aspeptic rearing with prepared food, guessed that there is not so bad influence
for the growth of silkworm larvae even if they areared under the above mentioned
circumstances during their larvae’s period. Itassidered that the aseptic rearing is suitable for
prepared food rearing and is available for pradticsericulture to obtain aseptic sw (germ free
silkworm).

Utsumi S and Kurisu K (1967). Studies on the inhiltion of polyhedrosis in the silkworm,
Bombyx mori L. (II) The enhancement of incidence of nuclear gghedrosis by application
of methionine to the larva.J. Sericult. Sci. Jpn. 36:77-82.
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It has been shown by Y. Kondo thaf 8f methionine was incorporated to cystathionine,
but not to cystine or other members on the pathwhymethionine metabolism in the
haemolymph of silkworm larvae. And cystathionineswaccumulated in the haemolymph of
healthy larvae. But the amino acid decreased reab@rkn that of nuclear polyhedrosis larvae.
As previously reported, taurine and cystine redutedome extent the incidence of nuclear
polyhedrosis of silkworm larvae when these chersieatre orally given with mulberry leaves.
In this experiment, injection of taurine into bochwvities of the larvae also reduced the incidence
of the disease. Methionine enhanced, on the conttlae incidence of nuclear polyhedrosis of
injection into larval body and oral administratiorhe authors suggested in this report that an
attention should be given to the relationship betwthe incidence of nuclear polyhedrosis and
metabolism of S-containing amino acid in the silkwdarvae.

Ishikawa Y and Asayama T (1967). Studies on the raion between the polyhedroses of the
wild insects and the silkworm,Bombyx mori L. (V) On the double infection with nuclear
polyhedrosis virus in some lepidopterous insectd. Sericult. Sci. Jpn. 36:83-87. [Japanese]

Matsubara F (1967). Studies on the diseases in atieplly reared silkworms, Bombyx mori
L. (Il Occurrence of diseases in silkworms afterchanging the rearing condition from
aseptic to normal.J. Sericult. Sci. Jpn. 36:151-158.

In order to know the nature of the so called lat@féction of silkworm polyhedroses,
occurrence of the diseases was examined in thevaitk which had been previously reared
aseptically with artificial diets and then transéer to normal conditions.

The longer the reared period under normal conditivere, higher was the rate of incidence
of nuclear polyhedrosis and this tendency furttmareased by the cold treatment of larvae,
suggesting the latent polyhedroses was activatédébireatment. In the case of complete aseptic
rearing, neither polyhedrosis nor any other diseasarred at all.

Therefore, the so called latent infection of polyfuses seems to occur during the rearing
under normal condition and virus diseases are iy some stresses such as coldness. This
means that the aseptic rearing is useful not amiytife quarantine of the bacterial disease, but
also for the virus diseases such as polyhedroses.

Matsubara F (1967). Studies on the diseases in atieplly reared silkworms, Bombyx mori
L. (IV) Influence of some polyhedroses-inducingo amicals on the aseptically reared
silkworm larvae. J. Sericult. Sci. Jpn. 36:159-164.

The effects of some chemicals (ethylenediamineiettic acid, ethylenediamine-
tetraacetic acid 2 Na-salt, sodium diethyldithoeanhte, 8-hydroxyquiniline, hydroxylamine and
sodium fluoride) on the induction of polyhedroses ¢he larval development were investigated
using silkworm larvae reared aseptically with &i#l diets.

When the first four chemicals were fed to tiie 2 and & instar larvae respectively, few
dead larvae could be found in each lot, but polybses and infectious flacherie were not found
at all. When hydroxylamine or sodium fluoride wéed to larvae of each stage, they mostly died
within 4~9 days after feeding, without incidencepofyhedroses.

It is considered therefore that, the polyhedrosissvwas not present in the larval body
under aseptic condition, even if some physiologadaiormalities in larvae were induced by fed
chemicals.
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Kobara R, Aruga H and Watanabe H (1967). Effect ofarval growth on the susceptibility of
silkworm, Bombyx mori L., to a cytoplasmic-polyhedrosis virusJ. Sericult. Sci. Jpn. 36:165-
168.

The present study was designed to clarify the ahaofgresponse of the silkworm of
resistant and susceptible strains to the infeabioa cytoplasmic polyhedrosis virus during the
fourth instar. The experimental results revealeat $usceptibilities of the both strains were
markedly varied with larval growth. The susceptipilwas high in the early stage and much
lower in the middle stage, and then increased pptw to the moult. When the larvae just after
ecdysis were fed for 5, 10, 20 and 40 h on mulblerayes smeared with various concentrations
of the virus polyhedron suspension, the more tinesvat each concentration was ingested as
feeding went on, the higher the rate of infectioaswobserved, but no further increase was
detectable at feeding for 20~40 h. Thus the depdegection in the virus fed larvae for the
longer period might be caused by the low larvapoase which had varied with growth during
the virus feeding.

Tanaka S and Aruga H (1967). Interference betweenheé midgut nuclear-polyhedrosis
viruses and the cytoplasmic-polyhedrosis viruses inthe silkworm Bombyx mori L. J.
Sericult. Sci. Jpn. 36:169-176.

When both the NPV and CPV were fed together tthimstar larvae of the silkworm, and
the concentration of polyhedra of both viruses natsequal, the two viruses interfered with each
other. In the case of mixed virus infections in ethboth polyhedra were formed in the midgut
of one larva, two types of polyhedra were not oleseiin each cylindrical cell.

The midgut nuclear polyhedrosis viruses interfength the infection by the cytoplasmic
polyhedrosis virus when the midgut nuclear polybsty viruses were fed to the second or the
third instar larvae and the cytoplasmic polyhedrasiuses were fed after one interval of 1 or 4
days.

The extent of the interference varied with the caidhe two viruses and the interference
between the two viruses was remarkable when tlagivelconcentration of the midgut nuclear
polyhedrosis virus was greater than that of cytapia polyhedrosis virus.

Tanaka S (1967)/ Oviposition of the moth of silkwan, Bombyx mori L., to midgut nuclear-
polyhedrosis virus infection in the larval stageJ. Sericult. Sci. Jpn. 36:177-182. [Japanese]

Aizawa K (1967). Mode of multiplication of the Nuckar Polyhedrosis virus of the silkworm.
J. Sericult. Sci. Jpn. 36:327-332. [English]

Virus multiplication in the early period of infeoti was analyzed in more detail by using
alkaline homogenated tissues of infected pupaeitamehs found that the decreasing phase
continued for 4 hours and the eclipse appeared hbtfs after infection. A peak in virus
infectivity titer, which is considered to be basmd a release of multiplied virus, occurred 6~8
hours after infection. Then the titer decreased Hht after infection the logarithmic increasing
phase appeared. The free infectious DNA does nait ex the liquid phase of infected
hemolymph. There may be many factors controllimgs/infection and multiplication. One is the
antiviral action of insect gut juice. The supernataf infected hemolymph was inoculated either
subcutaneously or orally into fourth instar larvievas evident that the lethal dose was lower by
intrahemocoelic infection than by oral infectiondafurthermore, the gut juice inactivated the
virusin vitro (Aizawa, 1962).

Tanada & (1967). Effect of High Temperatures on theResistance of Insects to Infectious
DiseasesJ. Sericult. Sci. Jpn. 36:333-340. [English]
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The resistance of insects at high temperaturedbéeas established in all of the four major
groups of insect viruses (the nucleopolyhedrosis, dytoplasmic polyhedrosis, the granulosis
and the non inclusion viruses). High temperatuay mot only affect the development of virus
particles, but it may also stimulate or cause tlimétion of immune host reactions.

Yamafuji K (1967). Isolation of polyhedral pre-viral Deoxyribonucleic Acid from Healthy
Silkworm. J. Sericult. Sci. Jpn. 36:341-345. [English]

DNA was prepared from both silkworm cells and viparticles. Although it had been
believed that the preparation of high molecular DiN#m insects was almost impossible, we are
now able to obtain a fibrous nucleic acid by ouptioved method with sodium dodycylsulphate.
Pure DNA fibre was also prepared in a similar wayT viral polyhedra. Chemical analysis was
then performed for both DNA preparations. The rssdisclosed that the base composition of
cellular and polyhedral nucleic acids is nearlyshee.

Watanabe H (1967). Autoradiographic studies on theucleic-acid synthesis in the midgut
of the silkworm, Bombyx mori L., under normal and virus infected conditions.J. Sericult.
Sci. Jpn. 36:371-380.

The patterns of nucleic acid synthesis activityhimtthe midgut cells of healthy silkworm
larvae and of larvae infected with the CPV as veallflacherie virus were demonstrated by
means of autoradiography with titrated nucleic goigtursors.

Autoradiographs witfH-thymidine revealed no essential difference inphttern of DNA
synthesis between healthy and cytoplasmic polytsesironidguts, and only a few cells
incorporated the labeled material into their nucksi the late stage of the virus infection,
however, when some infected midgut cells eventuddigenerated, there was a slight increase in
the nuclear label in the newly regenerated cellstti@ other hand, in the nuclear polyhedrosis
midgut, hypertrophic nuclei of cylindrical cells a®ll as goblet cells were densely labeled with
®*H-thymidine without accompanying any formation aflyhedra. In the midgut infected with
flacherie virus, most of the cylindrical cells imporated much ofH-thymidine into their nuclei
during the course of the disease, while no detéctalioactivity was seen on the goblet cells.

At five hours after injection ofH-uridine, the healthy cells generally incorporatbe
labeled material into cytoplasmic RNA and partltoinuclear RNA, whereas in the cytoplasmic
polyhedrosis midgut the diseased cells incorporatedh of the labeled uridine into nuclear
RNA and some into cytoplasmic RNA. In the nuclettw virus infected cells, the nuclear label
appeared most densely over the nucleoli. In thdeaugolyhedrosis midgut, however, the
incorporation ofH-uridine into both nuclear and cytoplasmic RNA vetightly larger than that
in the healthy one. In the early stage of flachenias infection, both cylindrical and goblet cells
incorporated a great amount®f-uridine into their nuclei and some into the cy&sm, while at
the late stage of infection, degenerating gobléls cstill actively incorporated the labeled
material into their nuclei and most of the labetrsed to diffuse to be accumulated in the
cytoplasm around the goblet.

Watanabe H, Aruga H and Tanaka S (1967). Autoradiogiphic studies on the nucleic-acid
synthesis in the midgut of the silkworm,Bombyx mori L., infected with midgut-nuclear
polyhedrosis virus.J. Sericult. Sci. Jpn. 36:381-387.

The pattern of nucleic-acid synthetic activity viitlihe midgut cells of the silkworm larva
infected with midgut nuclear-polyhedrosis virus wademonstrated in this paper by means of
autoradiography with titrated nucleic acid prectsso
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Autoradiographs of the diseased midgut treated fithuridine revealed that at the early
stage of infection a high grain density was fourdrahe nucleus of the cylindrical cell, while
the small amount of grain was scattered all overdytoplasm. In the virus infected cell, the
nuclear label appeared most densely over the nuslesuggesting a large amount of RNA was
synthesized there. At the later stage of infectithen large hexahedron polyhedra develop in the
nucleus of cylindrical cell, most of the autoradimghic grains were seen around the polyhedra.

Authoradiographs with 3H-thymidine suggested tlmaessential difference in the pattern of
DNA synthesis existed between the healthy and tines vinfected midguts. Only a few
regenerative as well as cylindrical cells incorpedaH-thymidine into their nuclei. At the later
stage of the virus infection, however, when moghefdiseased cylindrical cells were eventually
discharged into the gut lumen, autoradiographshefrhidgut showed that the uptake s
thymidine into the nucleus extremely increasedaregenerative cells and the newly developed
cylindrical cells as well. This acceleration of DN&nthesis apparently has no direct relation
with the virus multiplication but is concerned withe regenerative development of cells.
Although in the midgut nuclear polyhedrosis polytaednly develop in the nuclei of midgut
epithelial cells, the pattern of nucleic acid swdis in the virus infected cell is much similar to
that in the cytoplasmic polyhedrosis which has begorted previously.

Aoki J (1967). Physiological function of hyphal botks in insect causal fungus]saria
fumoso-rosea. J. Sericult. Sci. Jpn. 36:388-394.

In Japan, it has been generally recognized thatdlypodies are termed cylindrical spores.
The purpose of the following work is to make cledrether the hyphal bodies are of vegetative
or reproductive nature by investigating the physjatal function of hyphal bodies with the help
of conidiospores. The author observed the phapeooiuction and development of hyphal bodies
and conidiophores (in place of conidiospores) wria fumoso-rosea growth on synthetic
median slide cultures, prepared with different @miations of glucose content, ie., 4, 2, 1, 0.5
and 0.25%. It was found that the formation of hypbadies as well as growth of hyphae
increased in media of higher glucose content. @mother hand, the formation of conidiophores
increased with lower concentration of glucose ifyestage of the culture. With the intake of
glucose by the fungus in media, hyphal bodies gptband developed subsequently to hyphae
and conidiophores were remarkably formed. Hyphdidm developing into hyphae, disappeared
through either of the following way; the one thiaeit protoplasm was transferred into newly
sprouted hyphae from hyphal bodies, becoming echgiidls, like a skeleton, and the other one
was that the protoplasm was reabsorbed by mothgra®y becoming “ghost cells’. On the basis
of these observations, it seemed reasonable tonasthat hyphal bodies had similar nature to
hyphae, having in addition temporary storing fumctof the nutritious substance.

Kobayashi M, Yamaguchi S and Agatsuma T (1967). Sties on the occurring time of
nuclear-polyhedrosis in the silkworm,Bombyx mori L. J. Sericult. Sci. Jpn. 36:395-399.

In order to obtain some information concerning itmechanism of resistance to tper os
infection by nuclear polyhedrosis virus, the latpatiod and further more the hormonal effect
upon the attack rate of the virus were investigatethe silkworm larvae. The results are as
follows:

When the larvae wee inoculated with the NPV immiedijaafter the 3rd or 4th ecdysis; a)
In the case of 108 POB/mI, the disease appearatl larvae before or after the next moulting
period. b) In the case of 107 POB/ml or 106 POBAtm, disease appeared at some intervals,
only during the molting or in matured larvae, afhdhe occurrence of the disease was recognized
to be repressive while the larvae were eating nmofdeaves.
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When the larvae were inoculated with the virusediny EDyyin the middle of the Qinstar,
the disease appeared in the next instar in a fetlaoh, but appeared in most of them before or
after the mature period. In some strains and FIridhybof relative resistance to the virus
infection, some of the larvae survived in the mexiting period and acquired the disease in the
later periods. In order to analyze the causal facfothe occurrence of the disease, an ether
soluble component extracted from corpora allata mgected into the larvae after the virus
inoculation. This extract solution showed the temyeto increase the attack rate of the disease.

Vol. 37 1968

Kobayashi H and Ayuzawa C (1968). On the complemetfixation test of the infectious
flacherie virus of the silkworm, Bombyx mori L. J. Sericult. Sci. Jpn. 37:13-16.

The complement fixation test of the infectious flade virus of the silkworm was carried
out. The antisera against the virus were preparadhbits by injection of the virus which had
been obtained by ultracentrifugation or equilibrigi@nsity gradient method using CsCl. The
complement fixation reaction was observed in tleggesera, though at a low titer of the antisera,
and may be used as one of the methods to caldhktiter of the antisera against the infectious
flacherie virus.

Ohshima K (1968). Experimental design on a samplingnspection method of pebrine
control by utilizing the nature characterized by ealy eclosion of diseased silkworms with
pebrine of a lot. V. Relationship between pebrine idease of silkworm moths and their
eclosion datesJ. Sericult. Sci. Jpn. 37:17-26.

The percentage of the diseased female moths ofaitk always diminished with high
speed in accordance with retardation of eclosida oteespective of the difference of maturation
days of larvae and their combination as those ®fpitevious reports in both cases. In the latter,
however, one of the 3 experiments showed no sucipteyn. It may be due to the great decrease
of host nutrients necessary for metamorphosis. agssimption was derived from the fact that
during metamorphosis, the multiplication grade afgsites in one experiment was exceedingly
superior to that of the two others. In the casdhef diseased male moths, their diminution
velocity and their irregularity were also almose¢ ttame as those of the previous reports in the
former and the latter mentioned above. However, tith@ others normally diminished their
infection percentages with delayed eclosion ddtesddition, some information requiring the
attention of silkworm egg producers were reportedtioe pebrine disease occurring in the
neighboring areas. The case of high infection pgeges of moths about 47-70% and weak
worms eclosed about 31-8%.

Yamaguchi K (1968). Studies on the midgut nuclearglyhedrosis in the silkworm, Bombyx
mori L. (I) The formation site and some nature of the plyhedra. J. Sericult. Sci. Jpn. 37:34-
42.

The present paper deals with results on a new pdlyisis virus forming polyhedra in the
nucleus of midgut epithelium in the silkworm. Higiathological studies showed that polyhedra
were mainly formed in the nuclei of the cylindricalls of midgut, but in a few cases they were
formed in both the cytoplasm and nucleus of theeseefl. The polyhedra are hexahedral and are
from 2.5 to 22.5 in diameter. They were stained with bromophenaieplmethyl orange,
fuchsin, aniline red, orange G, phloxine or easierdeing hydrolyzed in 1N HCI at 60°C for 5
min.

Interference was observed between the midgut nupldghedrosis virus mentioned above
and the cytoplasmic polyhedrosis virus in the midepithelium, when two viruses were fed to a
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larva at the same time, either type of polyhedra fwemed in a cylindrical cell, but both kinds of
polyhedra were not observed in the same cell. ahalwas infected when a newly hatched larva
was fed only one large polyhedron (about 20 diameter).

Yamada T, Yamazaki H and Kobayashi A (1968). Effecof wood ash and some manures on
the inactivation of the flacherie virus.J. Sericult. Sci. Jpn. 37:66-68. [Japanese]

Matsubara F (1968). Studies on the diseases of thseptically reared silkworms,Bombxy

mori L. (V) Induction of the nuclear polyhedrosis by thefeeding of certain chemical to the
silkworm after transfer from asepctic to normal rearing condition. J. Sericult. Sci. Jpn.

37:137-143.

The present experiment was undertaken in ordetuttyshe condition in which the NPV
can be induced by feeding certain chemicals. THewing chemicals such as ehtylenediamine
tetraacetic acid (EDTA), Disodium ethylenediamitretacetate, sodium diethyldithiocarbamate,
8-hydroxyquinoline, hydroxylamine and sodium fl®iwere fed to the"Sstage silkworm
larvae, which were previously reared asepticallg #ven transferred to usual open condition.
The results are summarized as follows:

Nuclear polyhedrosis was induced by feeding abtwenicals in only fewer cases (5-35%)
when the usual open rearing was performed for lopgegiod (from 2ne to %larval stage).
Cytoplasmic polyhedrosis was not induced in suatoadition. Both polyhedroses were not
found in the silkworm reared aseptically throughthé larval period of those reared in open
condition for only the 8 larval period. No difference was found in the rate nuclear
polyhedrosis induction between the larval groupmb\vigth different kinds of diets (mulberry or
artificial). Among six different chemicals, hydrdayine and sodium fluoride were the most
effective for induction of nuclear polyhedrosis.eTfeeding of these two chemicals resulted in
the increase of the larval mortality due to thelilerie. Some discussions have been made in the
present paper about the nature of the inductiomwtflear polyhedrosis by the feeding of
chemicals.

Yamazaki H, Yamada T and Kobayashi A (1968). Occuence of the non-moulting tiny
silkworms caused by inoculation of the flacherie vus. J. Sericult. Sci. Jpn. 37:155-156.
[Japanese]

Utsumi S, Kitano M, Onishi M, Kurisu K, Yamaguchi C and Ichikawa Y (1968).
Application of p-propiolactone (PL) on the rearing of the silkworm, Bombyx mori L. J.
Sericult. Sci. Jpn. 37:207-212.

It was previously reported by the authors tRatropiolactone (PL) was effective as a
disinfectant to the pathogenic microorganisms ef gtkworm. The larvae were rather resistant
to the orally administrated PL because of the ragidomposition of this chemical in the highly
alkaline digestive fluid. Thus it was supposed tRatcould be used as a disinfectant for the
rearing of the silkworm larvae.

To know the practical problem of the utilization BL to prevent the silkworm diseases
during the rearing period, 0, 1, 1.25 and 2.5% Blutins were sprayed respectively once or
twice a day on the rearing seats of tfleo# 5" instar larvae. And the effect of such spray on the
growth of the larvae and also on the rate of hgafthpae were investigated. A marked
preventing effect of PL on the occurrence of thlewsirm disease was recognized when 2.5%
solution was sprayed once a day, and the rateeohdéalthy pupae clearly increased in this lot.
The harmful effect on the physiology of the silkwgprhowever, was found in the case of PL
spraying at low environmental temperature or wlid ¢éxcessive use.
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Watanabe M, Funada T, Kubota A, Kawakami T, AizawakK, Kita S and Mastsuo T (1968).
Effect of some disinfectants on the flacherie viruof the silkworm, Bombyx mori L. J.
Sericult. Sci. Jpn. 37:213-218.

Effect of some disinfectants on the flacherie virok the silkworm was examined.
Chlorinated lime was the most effective to inadivéhe virus among the disinfectants tested.
The virus was inactivated completely with a 0.5%uson for 10 min. at 10°C. Hydrochloric
acid (15%) inactivated the virus effectively af@é min at 24°C, 6 min at 48°c and 30 min at
10°c but the virus remained viable after 15 minl@tC. Cresol soap (5%), benzalconium
chloride (1%) and Dysen stainless (0.1% zinc etigiésdithio-2-ammoniac carbamate) did not
inactivate the virus after 2 h at 24°C.

Funada T (1968). Genetic resistance of the silkwornBombyx mori L., to an infection of a
flacherie virus. J. Sericult. Sci. Jpn. 37:281-287.

Genetic resistance of the silkworm to the flachenias infection was studied using several
Japanese and Chinee races as well as their hy@ids.results obtained are summarized as
follows:

Resistance to the viral infection is a recessiveeie character which is probably controlled
by a major gene. Hybrid vigour or heterosis in thsistance could not be entirely observed
among the tested hybrids. It was also found trestiection of a resistant strain could be readily
accomplished by the batch selection method forrségenerations.

Aoki J and Chigusa K (1968). Studies on the nutritin and metabolism of pathogenic fungi
in muscardine disease. (I) Nitrogen utilization bysynthetic media of Beauveria bassiana,
Isaria farinose and | . fumoso-rosea. J. Sericult. Sci. Jpn. 37:288-294.

The growth responses &eauveria bassiana, Isaria farinose and Isaria fumoso-rosea to
different nitrogen sources were studied. Experimestowed that glutamic acid, aspartic acid
among amino-nitrogens, ammonium oxalate, ammoniitrate, and ammonium tartrate among
other nitrgens induced better growth on these asga Other amino acids affected differently
the growth of each organism, while inorganic nieog scarcely showed diference in the
suitability to the growth of each organism. Glutanaicid, aspartic acid and ornithine were
commonly found in culture filtrates d@. bassiana and I. fumoso-rosea. Mycelia contained 6
amino acids in the former, 8 amino acids in thietaincluding glutamic acid and aspartic acid.

Takizawa Y and lizuka T (1968). The anaerobic bactél flora in the gut of larvae of the
silkworm, Bombyx mori L. (I) The relation between media and the numbersof living cells.
J. Sericult. Sci. Jpn. 37:295-305.

The normal aerobic bacterial flora in the gut af/¢ée of the silkwormB.m. was examined
by using some selective media. A large number fiérdint bacteria species was isolated from
the midgut and an attempt to identify all the marganisms isolated was made.

Living cells were rapidly increased on the firsyadter feeding and they were also isolated
continuously until the larvae reached tH® iBstar. As a single medium to isolate the most
numbers of living cells, nutrient agar had a gofidat and to isolate using with PEA medium
which is a selective medium for gram positieaterococci, also had the best effect. The
composition of the aerobic normal bacterial flai@ midgut was identified ddicrococcaceae,
Bacillaceae, Brevibacteriaceae, Lactobacillaceae, Enterobacteriaceae, Psuedomonadaceae and
Achromaobacteriaceae. The following predominant microorganisms were ssiied by
considering the frequency of occurrence of thenréntiban 20%) and the numbers of living cells
(more than 18ml per larva by summing the mean numbers of eaghinlthe & instar larvae).
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They are Staphylococcus epidermidis, Streptococcus spp., Bacillus cereus, Saphylococcus
aureus, Klebsciella ozaenae, Alcaligenesmetalcaligenes, Aerobacter cloacae, Pseudomonas
faimontensis, Psudomonas riboglavina and Achromacbacter parvulus. The gram negative strains
in the normal flora wre generally isolated on tivetfday or second day after feeding and the
gram positive strains were constantly isolated fBhnstar larvae.

Kobayashi H, Sato F and Ayuzawa C (1968). On the sinfecting ability of the mixture of
bleaching powder and formalin.J. Sericult. Sci. Jpn. 37:311-318. [Japanese]

Watanabe H, Kobara R and Hosaka M (1968). Electropbretic separation of the
haemolymph proteins in the silkworm, Bombyx mori L., infected with the nuclear
polyhedrosis virus.J. Sericult. Sci. Jpn. 37:319-322.

By means of thin layer electrophoresis in agaradetgaemolymph proteins of the healthy
silkworm larvae and of the nuclear polyhedrosiedtéd larvae were studied. Seven protein
fractions, including three main fractions (B, E &&pgmoving towards the anode were generally
detected in the healthy larvae in tH&iBstar. In the larvae at the earlier stage ofdtifa when
the small polyhedra were visible in the cells dffady, the haemolymph protein patterns were
essentially the same as those of the healthy latmaa moe advanced stage of infection, the
haemolymph of the diseased larvae contained lesteipy particularly of the medially mobile
fraction E and the fraction C with lower mobilityhan did the healthy larvae. In some cases, the
fraction E in the diseased haemolymph was loweradability. Furthermore, in the milky white
haemolymph of heavily diseased larvae in which @danumber of free polyhedra from
disrupted fat body were floating, all protein fiaos were greatly reduced. Inasmuch as the fat
body of the sw larvae is the center of haemolymaitgin synthesis and also is one of the most
susceptible tissues to the nuclear polyhedrosisisyirhypoproteinemia observed in the
electrophoresis is probably a direct consequendeeofiral lesions in the fat body.

lizuka T and Takizawa Y (1968). A method for counting bacterial cells in the midgut of the
larvae of silkworm, Bombyx mori L. J. Sericult. Sci. Jpn. 37:333-336.

A number of bacterial cells in the midgut of thervee of silkworm have been
microscopically counted on the smear samples. Thpgpations were obtained by aseptically
dissecting the midgut of larvae, 0.01 ml of prefiars was taken out with a micropipette and
smeared with the needle on a glass slide, the spaasuring 1 cfn Glass slides were dried for
5 min on a water bath heated at 50°C and then Wezg instantly dipped into Newmann’s
staining solution. The result of microscopic obs#ion in these smear samples, morphological
characteristics of bacterial cells could be sliglistinguished. By using the same preparations
and isolating bacteria with nutrient agar and PE&diam, viable cells were counted. Numbers
of bacterial cells were from $@ 10 ml and numbers of viable cells were less tharfahamer.
There was a large difference between the numbdraaiérial cells on samples and that of viable
cells on isolating media.

Watanabe H (1968). Pathogenic changes in the faedesm the silkworm, Bombyx mori L.,
after per oral inoculation with a cytoplasmic-polyhedrosis virus.J. Sericult. Sci. Jpn.
37:385-389.

Pathogenicities in the feces from the virus ingisitkworm were studied in this paper. The
virus employed in this study was a CPV which wadumbed in hexahedral polyhedra. The virus
was administered perorally and individually to thevae just after the'8ecdysis by feeding
them for 18 h on mulberry leaves contaminated witligh concentration of the virus polyhedra.
Then, each larva was reared separately on clesadekaeces from each larva were collected at
24 h intervals and were stored in the deep fregzirready to use. On the9th day after the virus
administration, when most tested larvae were irbthiastar, all of them were dissected and their
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contents were examined under the microscope torrdiete the infected larvae from the
uninfected ones. The result was that, some testedd were heavily infected and the others
were healthy without suffering from the ingestedisidisease.

In the following step, stored feces of each loteveracerated with 0.9% NacCl solution and
centrifuged. Te supernatant was perorally admirést¢o the 1 instar larvae to estimate the
pathogenicity in the faeces, while the debris wsanéned microscopically to ascertain the
presence of polyhedra.

The results in the non-diseased larvae indicated @hhigh pathogenicity was generally
detected in the faeces for about one day aftervihgs administration and subsequently
undetectable. However, the faeces obtained shbefgre or after the ™ moult were again
markedly pathogenic. The pathogenicity in the faeseon after feeding of the virus was
probably due to the excretion of the ingested @susurthermore, it was highly probable that the
second peak of pathogenicity noted in the faecéairsx before or after thé"4noult can be
attributed to the ingested viruses which had besnirred in the peritropic membrane and
excreted with it around the time of moult when thembrane was known to be renewed. No
polyhedra were always detected in the faeces fremon diseased larvae.

In the faeces from diseased larvae, the pathodgmveis clearly high at the time of the virus
administration and then undetectable for a whilet Bie pathogenicity again appeared in the
faeces about 3 to 5 days after the administra@epmpanying with the excretion of some
irregular shaped polyhedra. Furthermore, as theades progressed, the faecal pathogenicity
increased. At the late stage of the disease, nidkedacese showed whitish colour containing a
large number of hexagonal polyhedra. Thus, theratardy appeared pathogenicity in the faeces
from the diseased larvae resulted from the exareifca large number of free viruses which had
been produced in the infected midgut. The incréasiee number of regular shaped polyhedra in
the faeces from the heavily diseased larvae miglat keflection that the pH of gut juice had been
reduced as the disease progressed.

Miyajima S and Kawase S (1968). Effect of a high mteperature on the incidence of
cytoplasmic-polyhedrosis of the silkwormBombyx mori L. J. Sericult. Sci. Jpn. 37:390-394.

In this paper, the effect of high temp on the ircice of cytoplasmic polyhedrosis of the
silkworm is described. Results obtained are sunmeadrbelow.

When newly hatched silkworm larvae were reared igh hemp (34°C) after being
inoculatedper os with CPV or polyhedron suspension including awtiics (penicillin, 500
units/ml in final concentration), the rate of ineitte of the polyhedrosis was lowered at high
temperature as compared with the case at 25°Cel&tion to the decreased incidence of the
polyhedrosis by interaction between high temp ahd tosage of polyhedra, per oral
administration of lower dose (106 polyhedra/ml)wsbd more clear heat therapy effect than that
of higher dose (108 polyhedra/ml). Similar resulee obtained when the virus was injected into
3rd instar larvae. The silkworm larvae of the fasty of 5th instar were reared at 25, 30 or 40°c
after the virus injection, and the number of pobtaeformed in the midgut epithelium of the
infected larvae was surveyed every 24 h thereaftbe number and the rate of increase of
polyhdra formed in the midgut of the silkworm wae thighest at 30°C, but lowest when reared
at 34°C. From these results, it may be concludetl tigh temp such as 34°C suppresses the
incidence of cytoplasmic polyhedrosis of the silkmio

Ayuzawa C, Furuta Y, Kodama R and Nakasuji Y (1968)On the synergism between the
viruses and the bacteria in the development of flderie of the silkworm, Bombyx mori L. J.
Sericult. Sci. Jpn. 37:395-402.
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The present experiments were carried out to cldhié/synergism between the viruses and
the bacteria in the development of flacherie ofditlavorm, by aseptic and individual rearing.

The pathogens used were infectious flacherie \dandsStreptococcus faecalis-Str. Faecium
intermediate G-27. The reasons why this bacterial strain wag ugre as follows: 1) this strain
was isolated from the diseased silkworm 2) thigistwas supposed to be spread widely in Japan
3) the pathogenicity of this strain for the silkwomwvas relatively low 4) much bacteriological
information on this strain was available 5) thisst was not a pathogen of the septicemia in the
silkworm. To avoid the propagation of the straistéel in a diet, the time of the inoculation by
the diet infected with the bacteria was limiteddttn and the larvae were transferred into new
tubes containing aseptic diet, and the transfer n@psated daily. Inoculation of the virus was
carried out at the® 4" and %' instars, with bacteria at thé"4nd %' instar, and with the
pathogens in both of these combinations.

The mortality ranged from zero to 20% when singkthpgen was used, but when
challenged with both pathogens, the mortality bexanmuch higher than those obtained with
single pathogen, ranging as high as from 60 to 1B8pecially, the mortality increased when
the larvae were challenged with the virus in tfidr8tar or 4' instar and subsequently with the
bacterium at the"Sinstar. As far as the present study was concethedsynergistic association
between the virus and the bacteria was clearlyrebde The multiplication or propagation of the
pathogens in the diseased larvae was investigatdrdoassay or colony counting method. The
number of cells of the bacteria per larva was d@ on the other hand, infective titer of this
virus was not necessarily high.

Ohshima K (1968). Experimental design on a samplingnspection method of pebrine
control by utilizing the nature characterized by ealy eclosion of diseased silkworms of a
lot. VI. Statistical investigation on the loweringrate of the percentage of diseased female
moths with retardation of eclosion dates and on aealice for improving pebrine control. J.
Sericult. Sci. Jpn. 37:408-419.

The relationship between the percentage of peldisease of cumulative number of daily
eclosed female moths and their daily decreasingepésige makes a regression line. The ratio of
the disease percentage of the cumulative numbmottis early eclosed to that of the same lot is
influenced by the difference of lowering speedtsfaercentage and the eclosion days. However,
it tends to become 1 at the end of eclosion daéspective of their different lots. It may be
therefore possible to obtain a number which maythat same time becomes statistically
equivalent to the variances among different lots tanthose of respective lots by increasing the
first cumulative number of moths little by littlBased on this conception, the cumulative number
of moths early eclosed which satisfies the abowvedition was experimentally obtained by
calculating the variance distribution table compgbegthe ratio of each first cumulative disease
percent of moths to that of the lot itself. Thattie required minimum number is 140 in a lot; lot
tolerance percent defective is 1.16% and whendtie of disease % of 140 moths early eclosed
of a lot to 1.16 % is 3 or less, the silkworm egdghat lot is passable as seeds for common
silkworm rearers. However, as 1.16 is an arbit@mystant for common hibernating eggs which
is temporarily adopted by the author’s professidmalwledge, it cannot be used at present. Only
the following two cases can safely be adopted factral use immediately.

The case of extremely low percentage of PebrineeWthe ratio of disease percentage of
30 moths early eclosed of a lot to 1.16% is 2 ss lall the eggs of that lot can safely be passed
as excellent seeds for sericulture. The case df pgycentage of Pebrine: When the ratio of
disease percent of 30 moths early eclosed of @ bt16% is 16 or higher, all the eggs must be
sacrified as intolerant seeds for sericulture. Mbes 80% of the whole lots, irrespective of their
kinds, whether they are passable or not can bendieted by the above two methods, as the
incidence of pebrine disease is now very less padaWhen the ratio is a little higher than
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tolerance limit 3, when inspected 140 moths eatlgsed of a lot, its great part can be passed by
rejecting the early eclosed moths which exceeds Trtethod, however, can only be adopted after
a lot tolerance percent defective is exactly deiteech

Aruga H and Tanaka S (1968). Effect of high tempetare on the resistance of silkworm,
Bombyx mori L. to flacherie-virus diseaseJ. Sericult. Sci. Jpn. 37:441-444.

Studies on the effect of high temperature on thehirie virus of the silkwornBombyx
mori L., were conducted by using a few resistant andepttle F1 hybrids in spring and
summer seasons. The newly hatched larvae or tlomdecstar larvae were reared at 32°C and
25°C after the inoculation of the flacherie virdsseveral dosages. It was shown than when the
silkworm larvae were reared at high temperatura fgw days after inoculation, they were able
to resist the infection by the flacherie virus.

Yamaguchi K (1968). Studies on the midgut-nuclearglyhedrosis in the silkworm, Bombyx
mori L. Il. Temperature effects on the formation of poyhedra. J. Sericult. Sci. Jpn. 37:462-
470.

The study was conducted to find out the effect ighhtemperature on the formation of
polyhedra in the silkworm larvae infected with thelgut nuclear polyhedrosis virus. The larvae
were reared at various temperatures after virusuilation and polyhedra formed in the midgut
epithelium of diseased larvae were observed undiéghd microscope. The polyhedra were
normally tetragonal in outline when the silkwormsres reared at 18°C and 25°C but showed
irregular forms at 30°c and were not formed at 334stological studies showed abnormal
polyhedra showing several irregular forms and latg@ation was noted in the size of polyhedra
formed in the nuclei of the cylindrical cells ofagut. The abnormal polyhedra were stained with
bromophenol blue, orange G, fuchsin, Phloxine meathgnge eosin, aniline red of Heidenhain’s
iron alum hematoxylin after being treated with 1i8Itat 60°C.

Ishikawa Y and Miyajima S (1968). Infection betweerinfectious flacherie virus and some
bacteria in the silkworm, Bombyx mori L. J. Sericult. Sci. Jpn. 37:471-476.

In order to clarify the interaction between infect flacherie virus and some bacteria in the
silkworm, Bombyx mori, the virus and two kinds of bacterige, Streptococcus and Serratia
isolated from flacherie larvae were used in thigsezbment. The results obtained are as follows;

When silkworm larvae were inoculat@eér os with both flacherie virus and bacteria, the
incidence of flacherie was higher and latent penwas shorter than in the case of virus
inoculation alone. Silkworm larvae were more susibép to the virus infection, when
administered with it before or after inoculationthvibacteria. On the other hand, this
phenomenon could not be noted in case of inoculatifoa mixture of the virus and bacteria
(especiallySerratia) inactivated by boiling to silkworm larvae. Whdretlarvae were inoculated
with only these bacteria, the occurrence of thealie was not recognized.

Kodama R and Nakasuji Y (1968). Bacteria isolated rbm silkworm larvae. I. The
pathogenic effects of two isolates on asepticallgared silkworm larvae.J. Sericult. Sci. Jpn.
37:477-482.

Investigation was made on the pathogenic effectbnof bacterial strains isolated from
silkworm larvae, E-5 and E15, employing healthywsdrm larvae in the Binstar, which were
reared aseptically on an artificial diet. The résobtained were:

When each strain was inoculated to larvae by fegdimortality eventually reached 100%.
The symptoms, however, varied with the specieq, ithalarvae infected with the strain E-5
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shrinked following diarrhea, while those infectedhwthe strain E-15 became generally numb
during the next several days, although they wentwvigh their growth until they succumbed.

Death of larvae was hastened by mixed infectiobath strains, exhibiting a synergistic effect
between the pathogenicity of the strain E-5 and tfathe strain E-15. The strain E-5 was
capable of growing in media of relatively high peElues compared with the strain E-15.

Watanabe S (1968). An observation of the spore dfosema bombycis NAGELI under the
interface phase contrast microscopel. Sericult. Sci. Jpn. 37:491-497.

Observation of the spordosema bombycis NAGELI by means of an interference phase
contrast microscope revealed that there are remlarldifferences in phase contrast colour
between spores and backgrounds or debris andhiapbres are easily detected by their sizes
and figures. In higher magnification, the sporeswattd more distinct differences in colour and
they have a characteristic component in the cepgdl

Detection of the spore ®f.b. is easy when observed in sensitive colour keefhiagngle of
analyzer at 45° and polarizer at 120° or in theehiegion of analyzer at 45° and polarizer at
130°. Under monochromatic observation, the phadtereices between the spores and
backgrounds showed 73.gnand those between spores and debris were assanisd dbout
26.4 mu. The spores ofl.b., the conidiums of muscardine of silkkworm and ploden pellets of
Indian corn could be distinguished from each othetheir interference colors, figures and sizes.
They are more easily distinguished under higher nifi@gtion by the existence of an inner
component in the spores. When the interference epltasitrast microscope is used in the
examination of female moth for parasites, the fislthore clear and the colour contrast is more
distinct than the ordinary light microscope. Theref it is concluded that the detection of spore
is remarkably increased by this method.

Vol. 38 1969

Tanaka S (1969). Comparison of the mode of multigation of flacherie virus in the
silkworm strains having different susceptibilities.J. Sericult. Sci. Jpn. 38:21-27.

The rate of multiplication of flacherie virus in k@vae of several resistant and susceptible
strains of the silkwormBombyx mori L., was investigated. The results are as follows:

The flacherie virus was fed to the first instar &fdnstar larvae of seven silkworm strains,
ie, N124, Shungetsu, C115, C124, Okusa, Daizo andAN12124 in order to compare their
susceptibilities. The result showed that N124, @kasd N124 x C124 were susceptible, while
Daizo was highly resistant. The amount of virus tiplied in the infected larvae was
investigated at 24 h, 48 h and 72 h after the vitasulation. At 72 h, a parallel relation between
the resistance and the rate of multiplication atlflerie virus was observed. The results showed
that the rate of multiplication was low in resigtatrains while high in susceptible strains.

The rate of multiplication of the flacherie virusasvinvestigated in the highly susceptible
N124 and Daizo, which was highly resistant. In & &xperiments carried out in the spring and
summer rearing seasons, the rate of infection effldcherie virus in N124 was 100% in both
seasons, while in Daizo, it was 7% in spring anéodih summer seasons. Thus Daizo was
proved to be highly resistant to the flacherie sjrwhereas the virus multiplied actively in the
larval bodies of the resistant strain Daizo. No giems could be observed in some larvae of
Daizo in which considerably large amount of virugltiplied.

Matsubara F and Hayashiya K (1969). The susceptiliiy to the infection with nuclear-
polyhedrosis virus in the silkworm reared on artificial diet. J. Sericult. Sci. Jpn. 38:43-48.
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Difference in the susceptibility to the infectionthvnuclear polyhedrosis virus between
silkworm larvae reared on mulberry leaves andieidif diet was investigated. The results were
as follows:

The larvae reared on the artificial diet were meusceptible to the oral infection with
nuclear polyhedrosis virus than those reared onbemnnt leaves. No difference in the
susceptibility was observed, when the virus weremisubcutaneously to the both larvae. Anti-
viral activity of the digestive juice from the law® reared on artificial diet was lower than that of
larvae reared on mulberry leaves. It was suggesitetl high susceptibility to nuclear
polyhedrosis virus in the larvae reared on artfidiet is referred in part to the low anti-viral
activity.

Iwashita Y and Kanke E (1969). Histopathological dignosis of diseased larvae infected
with flacherie virus of silkworm, Bombyx mori LINNAEUS. J. Sericult. Sci. Jpn. 38:64-70.

Histopathological observation on the silkworm lavimfected with the flacherie virus
revealed the formation of two types of cytoplasnamclusion bodies, A and B types, in the
midgut epithelium. The A type inclusion body seembe formed by the endogeneous reaction
of the host cell, whereas the B type inclusion bathy be produced by the degeneration and
danaturation of the goblet cell. These inclusiodies were not entirely formed in the midgut
epithelium of the flacherie larvae infected witrctaia.

Hisotological staining of a part of the midgut @égilium of flacherie larva with pyronine
methyl green by the smear method or the super stigéhing method was effective to determine
the presence of inclusion bodies. The histologieat was diagnostically applied to flacherie
larvae occurred in a few farm houses and showedhad applicable to discriminate the virus
disease from some bacterial ones.

Kodama R and Nakasuji Y (1969). Bacteria isolatedrdm silkworm larvae. II. Taxonomical
studies on two strains of bacteria, E-5 and E-15, hich showed pathogenic effects on
aseptically reared silkworm larvae.J. Sericult. Sci. Jpn. 38:84-90.

Investigations were made on the taxonomy of thengpasitive cocci, strain E-5 and the
gram negative rods, strain E-15, both of which stdbywathogenic effects on silkworm larvae
reared aseptically on an artificial diet.

The strain E-5 was found to share physiologicatatters between two species of the genus
Streptococcus, Sr. faecalis and Sr. faecium, while the strain E-15 was found to be closely
related tdSerr. picatorumtaxonomically.

Sr. faecalis-Str. faecium intermediate E-5 was homofermentative lactic acid bacteria and
required calcium pantothenate, nicotinic acid, ihjofolic acid, B6 group vitamin, arginine,
glutaminc acid, glycine, histidine, isoleucine, dgy methionine, threonine, tryptophan and
valine essentially and alanine, cysteine, purimesgyrimidines stimulatorily for the growth.

lizuka T and Takizawa Y (1969). The aerobic bactedl flora in the gut of larvae of the
silkworm, Bombyx mori L. Il. The bacterial flora of the larvae reared onthe artificial diet.
J. Sericult. Sci. Jpn. 38:95-102.

The aerobic bacterial flora in the midgut of silkwolarvae,Bombyx mori L., which were
reared on two kinds of artificial diets, the onentadning 50% mulberry leaf powder and the
other without leaf powder was determined by mednthree kinds of selective media. In both
groups of larvae, fed either kinds of diet, thebleacells identified asSreptococcus sp.
abnormally multiplied in the midgut from®@o 7" day of & instar larvae, eventually to ol
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per larva. With the exception of the multiplicatiohStreptococcus sp., the bacterial flora in the
midgut was similar to the previous observation (TAKWA and IIZUKA, 1968), and
Staphylococcus aureus was also a predominant strain. There was a lafferelice between the
number of bacterial cells counted microscopicaltysonear samples and that of the viable cells
counted by using three kinds of selective media ddmbination method of PEA medium with
HIA medium seemed to be the most effective forasoh of viable cells in the midgut,
especially with respect to the growthSfeptococcus sp.

Bacterial strains were isolated from the fluid urdihg digestive diets and two strains were
identified asStreptococcus sp. 673 AD-4 and@reptococcus sp. 673 AD-5, which seemed to be
Streptococcus faecalis. Therefore, AD-4 and AD-5 strains were added te deets to determine
the multiplication of these strains. In the dietnt@oning 50% mulberry leaf powder, the
multiplication of these strains was not recogniwgith 12 h, whereas, on synthetic diet, bacterial
cells multiplied to 18 (the first numbers 2 x £ In this flora, yeast was always isolated from
the fluid including digestive diets. Some of theasts which were isolated were identified as
Saccharomyces sp. 673 AD-1 an@accharomyces sp. 673 AD-3.

Kodama R and Nakasuji Y (1969). Bacteria isolated rém silkworm larvae. Il
Pathogenicity of lacticStreptococci and Serratia piscatorum for aseptically reared silkworm
larvae. J. Sericult. Sci. Jpn. 38:103-109.

Further studies were made on pathogenic effec&rofaecalis.-Str. faecium intermediate
E-5, Serratia piscatorum E-15 and various species of lactic acid bacteridnealthy silkworm
larvae in 8 instar, which were reared aseptically on an aitfidiet. The results obtained were:

In each case oftr. faecalis-Str. faecium intermediate E-5 andSerr. piscatorum E-15, the
death of larvae was earlier with increasing amouwftdiving cells inoculated by feeding.
However, a marked difference was observed betweemtmber of living cells of these two
species required for accomplishment of 100% maytaftr. faecalis-Str. faecium intermediate
E-5 grew rapidly in the gut of larvae after inodida by feeding for four hourse, the diet being
withheld from the larvae thereafter, t&grr. picatorum E-15 did not. Among lactic acid bacteria
tested, only two strains of the gerfiisgptococcus roduced pathogenic effects on larvae, those of
the gener#&ediococcus, Leuconostoc andLactobacillus did not.

Yamaguchi K, Iwashita Y and Inoue K (1969). On therdgut-nuclear polyhedrosis in the
silkworm, Bombyx mori L. lll. Effects of high temperature treatment on the shape of
polyhedron of the infected larvaeJ. Sericult. Sci. Jpn. 38:157-162. [Japanese]

Kanke E and Iwashita Y (1969). Multiplication of the nuclear polyhedrosis virus in the
midgut epithelium of the silkworm, Bombyx mori L. J. Sericult. Sci. Jpn. 38:163-167.

The multiplication and development of the nuclealypedrosis virus in the nuclei of the
midgut epithelium cells of the silkworm larva waedied by the light and electron microscopic
observations. The differentiating forms as welh@gure forms of the nuclear polyhedrosis virus
were observed in the nuclei of the cylindrical gaf midgut epithelium. Single virus particles
were developmental membrane in all cases. Acconipgniyhe multiplication of virus, the
infected nuclei of the cylindrical cells swelleddadtisintegrated. Polyhedra were rarely formed in
the infected nuclei of the cylindrical cells, but some cases, the development of minute
polyhedra, less than one micron in diameter wasatigble. It might be speculated that the
inferior formation of polyhedron in the infectedateus of the midgut epithelium might be due to
the absence of basic substance or some enzymessagcefor the synthesis of nuclear
polyhedron protein.
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Kurubayashi S and Higuchi T (1969). An investigatia on silkworms presumed to have
acariasis in silkworm farms.J. Sericult. Sci. Jpn. 38:168-175.

The authors investigated silkworms presumed to la@egiasis in 62 arms in the district of
Maebashi and its surroundings of Gumma prefectdfe total of 62 cases investigated, 14 were
established as damage caused by agricultural chtsmiz flacherie orAspergillus diseases,
while in the other 48 cases, the cause of damagenatadetermined. Although the symptoms of
the affected silkworms closely resembled acariesgierted by AMARI (1917) and others to be
caused byP. ventricosus, we did not findP. ventricosus or any other mites injurious to the
silkworm either on the body of the silkworm or fretr rearing site.

On silkworm larvae that were discarded to a compestp, we found two mite species
Macrochel es muscai domesticae and Uropoda nipponica, previously unknown to be injurious to
silkworms. It is of interest to note that both spsowere located only between the maxilla and
the first thoracic legs of the silkworm larvae. Digrthis investigation, 7 kinds of mite species
were found in the silkworm rearing site. Subsequeabbratory studies proved these to be
harmless to the silkworm. In no case did weRidventricosus, generally regarded as the most
injurious parasite of all the known infecting mitéEhese results indicate that, most of the
damage generally regarded in recent years as sisavie@re caused by some unknown origin
other than mite, and certainly non Byventricosus.

Miyajima S and Kawase S (1969). Different infectiorresponse of silkworm larvae to the
cytoplasmic-polyhedrosis virus with special referece to the locality of virus infection. I.
Larval stage.J. Sericult. Sci. Jpn. 38:237-241.

High sensitivity of the 8 instar larvae to virus disease was observed wiyesplasmic
polyhedrosis virus was injected into the postepart (intersegmentally between th® &nd ¢
segments) as compared to the anterior part (imersetally between theé"sand &' segments).
The dosage-infection response was always aboud $000,00,000 times higher in the posterior
injection than in the anterior. The difference e dosage infection response between posterior
and anterior parts became larger with the advahtz\al instar.

Kuroiwa K, Miyashita T and Arai G (1969). Effects d some disinfectants upon the newly
hatched larvae of silkworm,Bombyx mori L. J. Sericult. Sci. Jpn. 38:359-362. [Japanese]

Kobara R and Watanabe H (1969). Agarosegel electrbpresis of haemolymph proteins in
the silkworm, Bombyx mori L. J. Sericult. Sci. Jpn. 38:386-394.

Larval haemolymph in 80 strains of the silkworm vedectrophoressed on agarose gel and 4
types of protein patterns were detected for thiedihce in number and mobility of main protein
bands. Individual segregation of electrophoretiotgin patterns in F1, F2 and back crossed
generation indicated that the inheritance of eaamrmrotein band is controlled by codominant
allelic genes. Autoradiograph of electrophoretittgras of haemolymph proteins from larvae
treated with carbon-14 labelled amino acids revk#bat the incorporation of methionine into
haemolymph proteins in the female, especially ith® female associated proteins was much
larger than that in the male. Furthermore, theradiography could detect the presence of over
some protein bands into which tyrosine was welbrporated and yet the labeled protein turned
rapidly.

Kodama R and Nakasuji Y (1969). Bacteria isolatedrém silkworm larvae. IV. A study on
the pathogenic mechanism of bacterial diseases irseptically reared silkworm larvae. J.
Sericult. Sci. Jpn. 38:406-412.
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Further studies were carried out on the pathoggnii bacteria for aseptically reared
silkworm larvae by the use of two species of pagimbg bacteria,S faecalis-S faecium
intermediate E-5 andSerratia piscatorum E-15. The results obtained were:

S faecalis-S. faecium intermediate E-5 grew rapidly in the gut of larvae, regardlefshe
coexistence wittgerratia piscatorum E-15 and was recovered from the blood within 48tbra
feeding the organism, but could not grow rapidlyhia hemocoele. Accompanied by the growth
of S faecalis-S faecium intermediate E-5 in the gut, lactate and acetate in the guterust
increased gradually, resulting in lowering of thel palues of the gut content&erratia
piscatorum E-15 could not grow readily in the gut of larvadtbetarved and fed. But when this
strain was coexisting witls. faecalis-S. faecium intermediate E-5 in the gut, the former could
multiply in the gut somewhat later than the maximgrowth of the latter. The pathogenic
mechanism of bacterial diseases in asepticallyeceailkworm larvae was discussed. The
mechanism was postulated as follosfaecalis-S. faecium intermediate E-5 was associated
with the bacterial disease primary invader, prodgdntestinal disease of chronic character and
also playing an inductive role for the secondamwader, whileSerratia piscatorum E-15 was
associated with bacterial diseases as the secomieger producing a lethal septicemia by the
rapid growth in the hemocoele.

Mukai Jl, Takeya R, Inamasu M and Akune S (1969). Ared fluorescent protein from
silkworm digestive juice — a photosensitizing actio on tryptophan and its biogenesisJ.
Sericult. Sci. Jpn. 38:437-442.

A blue coloured red-flourescent protein, previousglated from the digestive juice of
silkworm larvae in this laboratory was now showrhé&ve a potent photosensitizing action in the
visible light dependent destruction of L-tryptophdime protein was inactive towards histidine
and nucleic acid bases under the identical comditid hese results were discussed in relation to
the mechanism of virus inactivating and rice plaithering actions of this protein.

Nakasuji Y and Kodama R (1969). Bacteria isolated rom silkworm larvae. V.
Identification of gram-negative bacteria and their pathogenic effects of aseptically reared
silkworm larvae. J. Sericult. Sci. Jpn. 38:471-480.

Taxonomical and pathological studies were carriatl an 26 strains of gram-negative
bacteria isolated from epizootics in populatiorsifworms in various parts of Japan. The results
obtained were:

These strains were classified into ten species:stmain ofProteus vulgaris HAUSER, one
strain of Proteus morganii (WINSLOW et.al.) RAUSS, two strains ofProteus inconstans
(ORNSTEIN) SHAT et CLARKE, five strains of Serratia piscatorum (LEHMANN et
NEUMANN) BREED, two strains ofSerratia marcescens BIZIO (nonchromogenic), three
strains of Aerobacter aerogens (KRUSE) BEIJERINCK, six strains oferobacter cloacae
(JORDON) BERGEYet al., one strain related talcaligenes bookeri (FORD) BERGEYet.al.,
one strain related téchromobacter superficialis (JORDAN) BERGEYet.al., and four strains
related toPseudomonas ovalis CHESTER. The pathogenic effects of these strainheaithy
silkworm larvae in fifth instar, which were rearaseptically on an artificial diet were examined.
The results obtained were:

Serratia piscatorum, Serratia marcescens (nonchromogenic) Proteus vulgaris, Proteus
morganii and Proteus inconstans exhibited pathogenic effects on larvae either lgdieg or
injection, especially showing always 100% lethality injection. One of three strains of
Aerobacter aerogenes and five of six straingerobacter cloacae exhibited pathogenic effects on
larvae only by feeding and\chromobacter superficialis related strain only by injection.
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Pseudomonas ovalis related strains andlcaligenes bookeri related strain exhibited little or no
athogenic effects.

Kobayashi M, Yamaguchi S and Yokoyam Y (1969). Inflence of the larval development on
the susceptibility of the silkworm Bombyx mori L. to the nuclear-polyhedrosis virus.J.
Sericult. Sci. Jpn. 38:481-487.

A quantitative study was carried out to make ctbarchanges of response of the silkworm
larvae, both resistant and susceptible straingheger oral infection of nuclear polyhedrosis
virus during the ¥, 4" and % instars. Furthermore, the comparisons of respofgiee larvae to
the inoculation of the virus particles by meansirgfestion and subcutaneous injection were
made during the'sinstar. The results were summarized as follows:

The susceptibility to the virus infection was highnewly hatched or newly moulted larvae
and then became lower upto the moulting or mountidAgwever, this decrease line in
susceptibility was interrupted by the temporaryré@ase at the time of 24 h or 48 h during the
three instars. On the other hand, in the caseeoBtinstar, another increased point was observed
at the time of 72 h or 96 h. especially pre-matueedae of resistant strain was most resistant.
The susceptibility decreased remarkably as theaéagrew older, and it was more significant in
resistant strain than in susceptible strain. Tlferdince in susceptibility with the progress of the
larval development was that the subdermal infectionot so large as thaer oral infection.
From the results described above, it may be coregidihat the changes of susceptibility to the
virus with the progress of the larval developmenet related to the inhibitory mechanism in the
intestinal function.

Kawakami K, Tobiyama N, Shimizu J, Yamada T, Yamaz&i H, Ozawa A, Kataoka H and
Muroga N (1969). Feeding of mulberry leaves pollutk by the wing scales of the silkworm
moth and growth condition of the larvae.J. Sericult. Sci. Jpn. 38:488-492.

When silkworms are fed with mulberry leaves takemt a mulberry field adjacent to the
egg production plant, they grow normally and veealthy in the spring season, while most of
them usually suffer from the infectious flachert® flisease in the early and late autumn. This
fact indicates that in the latter two seasons, smbleaves are attached with the moth scales
polluted by the infectious flacherie germs as ttg groduction begins and a lot of the scales are
sent with the wind to mulberry field, consequerithg larvae eat the polluted leaves. Such a
tendency is confirmed by exchange of the larvaeofomulberry leaves between the egg
producing place and non producing place. If we ngamng silkworm larvae with the leaves
polluted by the scales, the majority of them didlaéherie disease even though they are reared
with non polluted leaves in the latter stage. Mdaiteywhen young silkworm larvae are fed with
non polluted leaves, the disease hardly occurs éuey eat the polluted leaves in the older
stage. This might be due to the difference in gséstance for the flacherie germ between growth
stages.

Vol. 39 1970

Kobayashi M and Yamaguchi S (1970). Effects of inalsterone and ecdysterone on the
susceptibility of the silkworm, Bombyx mori L., to a nuclear polyhedrosis virus.J. Sericult.
Sci. Jpn. 39:33-36.

In order to analyse the causal factors of the deocge of nuclear polyhedrosis in the
silkworm, the effects of mounting hormone on thesthsusceptibility to the virus were
investigated with both the untreated and the lidjddevae of the Binstar. Test 1: The larvae just
after the & ecdysis were perorally inoculated with the virusd athen Inokosterone or
Ecdysterone was injected into them. Test 2: Thealjust before the mounting were inoculated
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with the virus and were ligated behind the secdmdominal segment at the time of 25 hours
after the beginning of their spinning, to keep ¢l hormonal control inducing a larval
metamorphosis. Inokosterone or Ecdysterone wastegeinto them immediately after the
ligation. The results obtained are:

In test 1, any significant difference in the infeity was not observed between the divisions
injected with the moulting hormone and with theptigewater. In test 2, on the other hand, the
hormone injected significantly enhanced the sudaiéipt of the ligated larvae to the virus. From
these results, it seemed reasonable to assumehthatral infection may be affected by the
endocrine substance controlling the developmetitesilkworm larvae.

Saijo S (1970). Studies on the chemical resistancé the parasitic fungi of Aspergillus
disease in the silkworm Bombyx mori L. I. Development of resistance to formaldehyde in
the Aspergillus. J. Sericult. Sci. Jpn. 39:43-50.

The author has studied on the development of tlsestamce of the silkworm to the
disinfectant of theéAspergilli and selected resistant strains by the successiusfér increasing
contact methodAspergillus showed development of resistance to formaledehyenvireated
with it due to a change in the morphological angispiiogical properties, and pathogenicity to
silkworm. The change of resistance varied direaith the concentration of formaldehyde. The
development of the pathogenicity was directly edatb the physiological properties of the fungi,
ie, its capacity to produce kojic-acid and pigmertapacity to decompose protein. Low
concentration of formaldehyde reduced the capacitgreas high concentration of it increased
that of the fungi. The remarkable variation obsdriveresistance to formaldehyde Adpergillus
of several strains was directly related to the oratation of its conidia and its wall.

Nakasuji Y and Kodama R (1970). Bacteria isolated rom silkworm larvae. VI.
Relationship between the species of the genekdicrococcus and Styphylococcus and their
pathogenicity for aseptically reared silkworm larvee.J. Sericult. Sci. Jpn. 39:187-193.

A study was carried out on the relationship betwibenspecies of the gendvicrococcus
and Saphylococcus and their pathogenicity for healthy silkworm laniaes"” instar, which were
reared aseptically on an artificial diet. 24 stsaof both genera were used for the study. They
consist of 14 strains isolated from epizootics apylation of silkworm in various parts of Japan
and also of ten strains maintained in the cultotkction in our institute.

14 isolated were found to be closely related toftilewing species taxonomically. One to
M. freudenreichii, one toM. flavus, four to M. candidus, five to M. caseolyticus and three t&.
epidermis. The pathogenicity of these isolates and therstraiaintained in our culture collection
for aseptically reared silkworm larvae were testgdeeding the organisms to larvae and also by
injuection into the hemocoele of larvae. The resalitained indicate that one of two strains of
M. flavus and two of four strains oM. candidus were pathogenic only by injectioiM.
freudenreichii, M. caseolyticus, M. aurantiacus, M. roseus, M. luteus, M. varians, M. rubens, M.
afermentans, S. aureus and S. epidermidis exhibited no pathogenicity either by feeding or by
injection.

Ohshima K (1970).Nosema disease of the dead silkwormBombyx mori after repeness.J.
Sericult. Sci. Jpn. 39:243-247. [Japanese]

lizuka T, Horie Y and Takizawa Y (1970). The aeobaerial flora in the gut of larvae of the
silkworm, Bomyx mori L. Ill. Effect of dietary antibiotics on the multip lication of bacteria
in the gut and on larval mortality caused by the raring on artificial diets. J. Sericult. Sci.
Jpn. 39:253-260.
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In the previous paper it has been reported$traptococcus sp. predominantly multiplied in
the gut of silkworm larvae fed on the artificialeti(lIZUKA and TAKIZAWA, 1969). The
present study was undertaken to determine quangihathe effect of various kinds of antibiotics
on the bacterial flora includingreptococcus sp. in the gut of the silkworm fed on artificiaketd
and on the mortality of the larvae.

Two kinds of diets were used, one which containedberry leaf powder (diet A) and the
other which did not (diet B)Streptococcus sp. began to multiply in the gut of the larvae egar
on the diet B in the early stage of tHRiBstar and the number of living cells reached dM@r
per ml, resulting in high larval mortality. WhenetHarvae were reared on the diet A, the
multiplication of Streptococcus sp. was less, as compared with the larvae fedeudlitt B and a
maximal level of living cells was kept less than’ Jer ml. Such a difference in the
multiplication of Sreptococcus between two diets was also found by administering
Streptococcus faecalis AD-4 to the larvae, although the lag phase for mindtiplication was
much shorter on both diets than those obtainedowitadministration. Small numbers of living
cells of bacterial species belonged=taphylococcus, Bacillus, Sarcina and Achromobacter were
isolated from the larvae. The addition of severatl& of antibiotics, especially tetracycline and
spiramycin to the diet prevented effectively theltiplication of Sreptococcus sp. and larval
mortality was conspicuously lowered. The minimdéefive doses of those antibiotics seemed to
be 1,000 units/g of dry diet for penicillin, 10 rgdbr streptomycin, 1 mg/g for tetracycline, and
1 mg/g for spiramycin, respectively. Among thosttaotics, 10mg/g of streptomycin was found
to be toxic for the larvae.

Aruga H and Watanabe H (1970). Interference betweenUV-inactivated and active
cytoplasmic-polyhedrosis viruses in the silkworm,Bombyx mori L. 1. A few facts
controlling interference. J. Sericult. Sci. Jpn. 39:273-276.

Studies have been carried out on the interfereratevden UV inactivated hexagonal
polyhedron virus and active tetragonal polyhedronsvin the cytoplasmic polyhedrosis of the
silkworm. The results are as follows:

The degree of interference between the UV inaaiyairus and challenge virus depended
on the concentration of inactivated virus. Whenwds high, the interference was clearly
observable and the incidence of cytoplasmic polyted by the challenge virus was less than
control.

The degree of interference between UV inactivaieasvand challenge virus was modified
by the length of time of ultraviolet irradiatiorhet degree of interference being low when the
treatment by ultraviolet irradiation was strong.eTimactivated HC virus irradiated for 2 h
showed higher capacity of interference than thaidiated for 3 h. It may be thought that the
interfering capacity of the inactivated cytoplasnmiclyhedrosis virus which suppresses the
multiplication of challenge virus is, thereforepgressively destroyed by increasing the time of
ultra-violet irradiation.

The degree of interference between inactivateds\vaind challenge virus was also modified
by the difference of the dosage of challenge vilbien the dosage of challenge virus was
markedly high and the incidence of cytoplasmic pelyrosis was very high, the interference was
not so clearly observable when compared with tise cé low concentration of challenge virus.

Aoki J and Yanase K (1970). Studies on the nutritio and metabolism of pathogenic fungi
of Muscardine. (2) The influence of Amino Acid forthe formation and Multiplication of
Hyphal Bodies of Spicaria fumoso-rosea (Wize) Vassil. and ofBeauveria bassiana (Bals.)
Vuill. J. Sericult. Sci. Jpn. 39:285-292. [English]
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The availability of 17 aminoacids was investigatedthe formation and multiplication of
hyphal bodies ofSiicaria fumosa-rosea and Beauveria bassiana in shake culture. In the
productive process of hyphal bodies, differentsoftamino acid gave different influence upon
the size and the rate of multiplication of the hgfdbodies. Tested amino acids were divided into
three groups concerning their influence on the sfagyphal bodies, ie., hyphal bodies with long,
moderate and short length. Furthermore, the diffezeof yield of hyphal bodies were observed
in each group. In general, monoaminomonocarboxglicino acids were superior for the
formation of multiplication of hyphal bodies in Iotfungi. On the contrary, mono-
aminomonocarboxylic and aromatic aminoacids weee l#ast suitable. Various aminoacids,
even in the same metabolic group, eg, glutamic, asgartic acid, aromatic acid, and pyruvic
acid group gave varying effects. It was considdghed the mode of availability of amino acid
may have some correlation with metabolic pathwagmino acid.

Yamaguchi K and Ayuzawa C (1970). Studies on the agut nuclear-polyhedrosis of the
silkworm, Bombyx mori L. (IV) Two previously undescribed virus strains, B and C,. J.
Sericult. Sci. Jpn. 39:342-350.

The authors discovered the two new virus strainh@fmidgut nuclear polyhedrosis of the
silkworm, Bombyx mori that could be distinguished from the original virusasirby the shape of
its polyhedra or inclusion bodies. These two straire designated as strain B anddéSpectively
and the original virus strain is called strain AeTdescriptions and characteristics of the diseases
are presented below:

Strain B: Histopathological studies showed thadrgd number of rods were formed in the
nuclei of cylindrical cells of infected midgut irha early stage of the diseases, with the
advancement of infection, many polyhedra were farnmeboth nucleus and cytoplasm of the
same cell. Polyhedron is seen as tetragon havungdroorners.

Strain G: A lot of the minute inclusion bodies were fornmadhe nuclei of infected midgut
cylindrical cells, then the nucleus was hypertrephand filled with inclusions.

Polyhedra of the strain B and the inclusion bodiéghe strain € were stained with
bromophenol blue, orange G, azo-carmine and Healerlshiron alum hematoxylin after treating
with 1 N HCI at 60°C.

Yamaguchi K (1970). Studies on themidgut nuclear-gghedrosis of the silkworm, Bombyx
mori L. (V) A previously undescribed virus strain C2.J. Sericult. Sci. Jpn. 39:363-370.

A new type of the midgut nuclear polyhedrosis wasfl in which minute inclusion bodies
were contained within the nucleus and cytoplasmthef cylindrical cell of midgut of the
silkworm. The size of the inclusion bodies depend the rearing temperature after the
inoculation, ie, the lower the rearing temperattie,larger the inclusions. They were amorphous
grain less than 1 micron in diameter when the tef@é¢arvae were reared at 25°C and 30°c but
appeared spherical in shape at 20°c. The spheniclalsions in the nucleus of cylindrical cell
were smaller than those which were 10 microns ameiter in the cytoplasm. The spherical
inclusion bodies were transformed into grain whesdiseased larvae were reared at 25°C. The
new virus strain is designated in this paper asrsth,.

Nakasuji Y, Kobayashi A and Kodama R (1970). Bactéa isolated from silkworm larvae.
VII. Two patterns of the pathogenic effect exhibite by the strains belonging to the genus
Streptococcus. J. Sericult. Sci. Jpn. 39:377-381.

Further investigation was carried out on the pathigty of 22 strains belonging to the
genusSreptococcus isolated from epizootics in population of silkkwomnmvarious parts of Japan,
employing healthy silkworm larvae in th® Bistar, which were reared aseptically on an aitifi
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diet. The pathogenicity of these strains was tebtefibeding the organism to the larvae, and by
injection into hemocoele of the larvae. The resofiiined are:

It was found that there were two patterns — arstirtal disease and a septicemic disease —
in the pathogenic effects exhibited by these straitept two non-pathogenic isolates.

The strains producing an intestinal disease exdbthe pathogenicity only by feeding.
They were capable of growing in media of relativeigh pH values, compared with the strains
producing a septicemic disease and could not iggekatin.

On the other hand, the strains producing a sepiicatisease exhibited little or no
pathogenicity by feeding, but exhibited a greahpgenicity by injection. They could liquefy
gelatin and the maximum pH values for their growthre relatively lower than those of the
strain producing an intestinal disease.

Aruga H and Watanabe H (1970). Interference betweenUV-inactivated and active
cytoplasmic-polyhedrosis viruses in the silkwormBombyx mori L. Il. Silkkworm strain and
time interval inoculation. J. Sericult. Sci. Jpn. 39:382-386.

Studies on the interference between UV inactivated active virus of the cytoplasmic
polyhedrosis have been carried out using F1 hylyate/een Japanese univoltine and Chinese
bivoltine strains of the silkwornBombyx mori in summer, early autumn and late autumn rearing
seasons. The hexagonal polyhedron virus which lema lnactivated by ultraviolet irradiation
interfered with the tetragonal polyhedron virus gndtected larvae against death due to the
challenge virus. However, flacherie diseased lan@mirred by the feeding of inactivated virus
suspended in distilled water. Consequently, thegeage of healthy larvae was not higher than
control.

In the next set of experiments hexagonal polyhegnas inactivated by UV irradiation was
administered at the second instar larval stagete@inagonal polyhedron virus was inoculated at
the 4" or 5" instar larval stage. The protection from the phttical consequences of the
challenge virus was remarkable as in the case @f 8 days interval reported in the previous
reports.

It seems very likely from the above results thhe tapacity of the inactivated virus to
interfere remained unimpaired from the first {bidstar or from the ¥ to the %' instar larval
stages and the interference may be establishedvevem the interval between the application of
the inactivated virus and challenge virus is comsidly long.

Aruga H and Watanabe H (1970). Interference betweeoytoplasmic polyhedrosis virus and
nuclear-polyhedrosis virus in the silkworm,Bombyx mori L. J. Sericult. Sci. Jpn. 39:420-
424,

Studies on the interference between interfering GBWning tetragonal polyhedron in
outline and the challenge NPV and the UV inactiga@PV forming hexagonal or tetragonal
polyhedron and the challenge NPV in the silkwormehbeen carried out. When there was an
interval of one day between the application ofriieieng virus and that of the challenge virus,
two cases were observed, one was no effect offénteg virus on the incidence of nuclear
polyhedrosis by challenge virus, the other was rguction of nuclear polyhedrosis by the
application CPV. When the tetragonal polyhedra gfoglasmic polyhedrosis virus was
administered to the Binstar larvae, the incidence of nuclear polyhedragas lower than
control.

When UV inactivated hexagonal polyhedra (HC) orragonal polyhedra (TC) of
cytoplasmic polyhedrosis were fed t§ @r 3° instar larvae and challenge nuclear polyhedrosis
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virus was administered to third or fourth instawvége, the incidence of nuclear polyhedrosis by
challenge virus was lower than the control. It sedkely that CPV and its UV inactivated virus
interfere with nuclear polyhedrosis virus. But Ire tpresent experiment the diagnosis of nuclear
polyhedrosis has been done by the observationlghedra in the nucleus of tracheal epithelium
distributed to midgut, and has not on other tissared organs. Consequently, further study is
necessary to conclude that CPV and its inactiveited interfere with NPV in the silkworm.

Kodama R, Nakasuji Y and Nishio M (1970). Bacteridasolated from silkworm larvae. VIII.
Experiments to protect aseptically reared silkwormlarvae from bacterial diseases by oral
administration of antibiotics. J. Sericult. Sci. Jpn. 39:425-428.

Experiments were carried out to protect larvae fliaoterial disease by oral administration
of antibiotics, employing healthy silkworm larvaethe %' instar, which were reared aseptically
on an artificial diet. The oral administration dftantibiotics, which suppressed effectively the
growth of the pathogenic bacteria used in the ttdsts, made it possible to protect the larvae
from diseases to be caused by the bacteria onatiguiated. However, there were marked
differences between the amounts of antibioticshie test tubes required for suppressing the
growth of the bacteria and those in the diet reglifor protecting the larvae from bacterial
diseases.

Aoki J (1970). Hyphal bodies of the insect pathogénfungi: The reconsideration on the
Japanese name for hyphal bodied. Sericult. Sci. Jpn. 39:458-461. [Japanese]
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Kodama R and Nakasuji Y (1971). Bacteria isolatedrom silkworm larvae. 1X. The
behaviour of antibiotics added to an artificial dig. J. Sericult. Sci. Jpn. 40:8-12.

The behaviour of antibiotics were investigated, wiieey were added to an artificial diet
and then taken in the gut of larvae with the distme of the antibiotics tested were inactivated
by keeping them in contact with the digestive juioé larvae. Chloramphenicol and
triacetyloleandomycin were stable, while tertionmyeind spiramycin were relatively unstable.
Using chloramphenicol, following results were obt&d. When the antibiotic was added to the
diet, it was considerably adsorbed on the dieffité¢ the period of roughly 4 h after the larvae
began to ingest the antibiotic-containing diet, #msounts of the antibiotic in the gut contents
reached maximum, and in the vicinity of the sameogeof time the amounts of the antibiotic
excreted in the feces began to increase. On th#ary, when the antibiotic containing diet,
which was continued to be ginven till that time,swaplaced by the antibiotic omitted diet, the
antibiotic could not be detected from the gut cot#eat the period of 10 to 11 h after the
replacement.

Miyajima S (1971). The inhibitory effect of 5-fluorouracil on the outbreak of infectious
flacherie in the silkworm, Bombyx mori. (IV) On some administration method of 5-
fluorouracil. J. Sericult. Sci. Jpn. 40:18-22.

In the inhibitory effect of 5-fluorouracil on theutbreak of infectious flacherie, the shorter
the time after inoculation the less the incidententectious flacherie occurred, especially in
case of administration within 12 h after virus ialation. 5-flourouracil has not virudicidal
activity in vitro during 24 h at 4°c or 3 h at 37°C in mixture. Ie thhysiological effect of 5-
flourouracil on egg production of female, hatchiépibf eggs oviposited by the treated silkworm
was not different significantly among the treatedes. Sterilizing effect of 5-flourouracil on the
silkworm was unable to be found under the concéatraf 5 x 10° M in each treatment.
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Kurata K (1971). On symptoms of silkworm, Bombyx mori, infected with a cytoplasmic-
polyhedrosis virus under aseptic conditionJ. Sericult. Sci. Jpn. 40:32-36.

The silkworm larvae inoculated with CPV in eachvédrstage were studied to make clear
the mode of symptoms of the polyhedrosis undertasepndition. The condition was brought
by rearing them on the artificial diet in a tesbeéuindividually at 27-28°C. The results are as
follows:

When larvae were inoculated with CPV in th® ifistar, the infected larvae died of the
disease 7 to 53 days after the inoculation. Ab6gb ®f them were dead in th& &nd &' instars.
Some of the larvae infected with CPV became imaayus ovipositioned. The amount of eggs
was about a quarter of those of normal imagosomparision with normal imagos, the infected
ones were prolonged their larval stage more thamdy®. When older larvae inoculated, the
number of imagos with polyhedra in their intestimesreased. pentamoultours appeared in the
tetramoulting race, when they were inoculated w@RV. The younger the larvae were
inoculated, the more the pentamoulters appeared. ififected larvae and imagos retained
polyhedra in their midguts throughout the remainddr their life since 4 days after
administration, even when they were inoculatedhensecond day of thé'instar. The T instar
larvae were inoculated with CPV and their progengswexamined to elucide the virus
transmission to following generations. As a resudt,evidence of trans ovum transmission of
virus was observed, even when the progeny wastterth low temperature (5°C, 24 h) or was
fed sodium fluoride, on the first day of th® istar.

Watanabe H and Aruga H (1971). The effect of molt o the development of nuclear
polyhedrosis in the silkworm,Bombyx mori. J. Sericult. Sci. Jpn. 40:37-41.

Silkworm larvae,Bombyx mori at various stages of infection with a nuclear pebjosis
virus were induced to moult by the injection of Bsterone A, an Ecdysone analogue which had
been found recently in plants. By means of autogmiphy with®H-thymidine and®H-tryosine,
the development of the disease in the larva dutliregmoult was compared with that in the
unmoulted larva.

In an infected cell, the incorporation $4-thymidine into the nucleus was most prevalent
during the stages of chromatin condensation arglaime formation. This situation was almost
similar whether the infected larvae were moultingnot moulting. In an infected cell at the stage
of polyhedron formatiortH-tyrosine was incorporated mostly onto polyhedranmolted larva,
but the incorporation of the label into polyhedraswgreatly reduced in larva which had been
induced to moult by injection of Ponasterone A. Afiected hypodermal cell before the
formation of the polyhedra was able to form newabeitduring the moult, and muchi-tyrosine
was incorporated into the newly developed cuti€le.the other hand, a hypodermal cell, which
contained polyhedra, was unable to form new cuteld the larva could not undergo ecdysis.
These results indicated that, when the host lar@a w moult, the viral DNA was synthesized,
but the synthesis of polyhedron protein was redu€ed moulting larva in an advanced stage of
infection could not undergo ecdysis because oirtakility of the hypodermal cell to form a new
cuticle.

Sekijima Y (1971). Studies on serological diagnosisf the infectious flacherie in the
silkworm, Bombyx mori. 1. Demonstration of specific antigen in extractrbm the silkworm
larvae infected with flacherie virus by precipitation reaction.J. Sericult. Sci. Jpn. 40:49-55.

The experiment was performed for the purpose afkgdiagnosis of infectious flacherie of
the silkworm. Rabbits were immunized with extratisikworm larvae infected with flacherie
virus. Anti flacherie virus infected silkworm exétammune sera were tested against normal and

63



Silkworm Diseases

flacherie virus infected silkworm extracts by thegpitation techniques of ring test and agar gel
diffusion.

At least three precipitation bands were detecteainag flacherie virus infected silkworm
extract. One of them was common to the extract fnmmmal silkworm larvae. After absorption
of the antiserum with the extract from normal layvat least two specific precipitation bands
were detected not only with the purified extracit lalso with the crude extract of larvae
collected from rearing houses of farmers.

lizuka T (1971). The aerobic bacterial flora in thegut of larvae of the silkworm, Bombyx
mori L. IV. On the multiplication of some enteric bacteia in the gut of silkworm larvae
reared on the artificial diet including antiseptics under axenic condition.J. Sericult. Sci.
Jpn. 40:86-90.

Each of gten predominant enteric bacteria, prelWyosslated from the gut of larvae of the
silkworm by Takizawa and lizuka (1968) was allowasther to be inoculated onto the artificial
diet or to be fed to the fifth instar larvae of gikkworm growing on the artificial diet axenically

The multiplication of these ten enteric bacteriasviardly observed on the artificial diet
including antiseptics used in the present studyeriw four hours after the inoculation of
Achromabacter parvulus or Alcaligenes metalcaligenes on to the diet, neither of them could
beisolated from the diet, b&reptococcus faecalis and Bacillus cereus could be isolated for a
period of 7 days. In this case the number of bacter be isolated was almost constant during
this period.

When each species of bacteria was fed perorallyhéolarvae of the fifth instar, the
pathogenicity was recognized witBreptococcus faecalis, but not with any of other nine
bacterial species. With the exception of the mlidiiion of Sreptocococcus faecalis, number of
living cells of Staphylococcus epidermidis, S. aureus andBacillus cereus were scarcely isolated
after the first twenty four hours.

When the larvae were fed wisltaphylococcus epidermidis in combination with any species
of other gram-negative bacterial numbersstaphylococcus epidermidis isolated from the fifth
instar larvae did not differ largely from theseaibed in monoxenic culture.

Watanabe H and Namura H (1971). Fecundity of adulof the silkworm, Bombyx mori,
infected with a cytoplasmic-polyhedrosis virus in e pupal stage.J. Sericult. Sci. Jpn.
40:145-146.

Silkworm pupa, Bombyx mori was susceptible to intrahemocoelic infection with a
cytoplasmic polyhedrosis virus and the virus degetbwell in the midgut. However, infected
pupa was quite immune to a lethal infection ancetigped into an adult with normal appearance.
The fecundity of diseased female adult was notitogmtly different from that of the uninfected
female. However, there was a little reduction iniliey when either one of the mating adults was
infected.

Murakoshi S, Sugiyama J and Ohtomo T (1971). Studseon theAspergilli from silkworm,
Bombyx mori. (I) The occurrence of aflatoxin-producing strainsin Aspergillus strains
isolated from Sericultural farms and their toxic effects on silkworm larvae.J. Sericult. Sci.
Jpn. 40:167-175.

209 strains ofAspergilli were isolated from dust samples collected at magrycQtural
farms in Kanagawa Prefecture, Japan, of which @8tss were examined to clarify their
taxonomic position and presence of any mycotoxadpcing strains in the isolates. The test for
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toxic effects of chloroform layer from fungal cultuwas made with the silkworm assy method
newly proposed here, by the use of feeding tridéted to artificial diets.

Of 98 isolates examined, 50 strains revealed apiomsus toxic and probably pathogenic
effects to silkworm larvae, and furthermore, mdsthem were identified a8spergillus flavus
Link ex Fr. When methanol extracts derived fromc¢htroform layer were chromatographed on
thin layer chromatoplates and inspected in the @hto-Viewer, the four aflatoxins were
separated, B B,, G; and G. Also ultraviolet absorption absorption spectreeath fluorescent
spt agreed with those previously obtained. Thegmes of aflatoxins and other fluorescent spots
in 37 A. flavus isolates varied significantly with strains. In effe of each fluorescent spot to
silkworm larvae, the sptBwvas highly toxic, showing 100% mortality in 5 dagfter treatment
in 10 silkworm larvae tested, while the spof Was moderately toxic. Even in 10 silkworm
larvae tested fed on artificial diets containing fapm of pure aflatoxin B highly toxic effects
(attaining 100% mortality) were also observed ditelays.

It seems that irA. flavus isolates there is a notable degree of correlatietween the
presence of aflatoxins and their pathogenicityitton®rm, their tolerance to formalin, and their
ability to produce pigments.

Aruga H and Watanabe H (1971). Interference betweenUV-inactivated and active
cytoplasmic-polyhedrosis viruses in the silkworm,Bombyx mori. J. Sericult. Sci. Jpn.
40:176-180.

In this study, interference between the UV-inadtdahexagonal polyhedron virus and
active tetragonal polyhedron virus in the cytoplespolyhedrosis of the silkworm was tested of
the case where the inactivated virus was applietheolarva in a form of dust with several
diluents. When the UV inactivated virus was fedhe larva with white kaoline or Japanese acid
clay as diluent, the inactivated virus interferbd active virus, which was administered lately,
and lowered the incidence of cytoplasmic polyheidradowever, the degree of interference in
this case was much less than that in the caseteeppreviously (Aruga and Watanabe, 1970)
where the inactivated virus was applied in a fofrwater suspension. On the other hand, when
the inactivated virus was applied with slaked liméjtecarbon, or startch, interference of the
inactivated virus to the active virus infection was clearly observed. As these diluents showed
effects of enhancing or suppressing the virus tidacin the silkworm, this might lead to the
uncertain interference.

Nunome J, Shikata M, Murata T and Matsumoto T (197)] Studies on air hygiene of
silkworms VI. Detection of organic gases generateflom dead silkworms and resistivities
of silkworms to those gasesl. Sericult. Sci. Jpn. 40:209-216.

Studies were made of the generation of organicsgéeen dead silkworms and of the
resistivities of § instar silkworms to those gases except indol. Geiwa of indol gas, propionic
acid gas, iso-valeric acid gas, n-butyric acid @yad perhaps iso-caproic acid gas from silkworms
dead of infectious flacherie or nuclear polyhedsosias confirmed as a result of gas
chromatographic analysis. These gases increaseheasdécomposition of silkworm body
advances. Resistivities of"Snstar silkworm, both resistant and susceptibtairss, to a fixed
concentration of propionic acid gas, n-valeric agad and iso-valeric acid gas were investigated.
1. Degree of physiological disorder produced bypjmoic acid gas and iso-valeric acid gas were
larger than that by n-valeric acid gas. 2. Thers waendency that infectious flacherie increases
by propionic acid gas and nuclear polyhedrosis dmvialeric acid gas. 3. Many infectious
flacherie have been seen until gluttonous stageafted this stage they were complicated with
nuclear polyhedrosis. 4. Resistivities 8fiistar silkworm to those gases mentioned aboverdif
with strains. 5. Many sick silkworms by the comption of infectious flacherie and nuclear
polyhedrosis wee seen in Japanese race.
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Aruga H and Iwashita Y (1971). An effect of adminigation of UV-inactivated cytoplasmic-
polyhedrosis virus on the incidence of flacherie eesed by bacterial infection in the
silkworm, Bombyx mori L. J. Sericult. Sci. Jpn. 40:217-220.

In this study, an effect of administration of UVaiiivated cytoplasmic polyhedrosis virus
in the silkkworm larvae on the incidence of baclditacherie was investigated. The larvae were
first administered with the inactivated virus, texhsubsequently with peroral inoculation of E5
strain of Sreptococcus faecalis and E15 strain oferratia, and then the incidence of flacherie
caused by the bacterial infection was compared thigl in the larvae treated with the bacteria
alone. However, the results of the test indicalbed &administration of the UV inactivated virus to
the larvae had no effect on the incidence of flaeheaused by the bacterial infection, even in
the bacterial infection was enhanced by low or lieghperature treatment.

Miyajima S (1971). Susceptibility during the larval growth of silkworm to a cytoplasmic-
polyhedrosis virus.J. Sericult. Sci. Jpn. 40:227-230.

The susceptibility to a cytoplasmic polyhedrosisisiduring the larval growth of silkworm,
Bombyx mori L., was investigated. Each larvae were injectech véppointed volume and
concentration of virus suspension into dorsal arter-segmental part betweef' &nd ¢'
segments). Results obtained are as follows:

Infectivity titer (-log EDy) in case of inter-segmental inoculation of theusiin the I day
of 3% instar larva just after ecdysis wag.8, but was much lower (4.1) in th& Bioulting larva.
The same result was obtained betwe&nday of 4" instar larva just after ecdysis anf| 4
moulting larva. When each larva of!,34" or 5" instar just after ecdysis was injected with
various concentrations of the virus suspension,higbest rate of infection was shown at the
youngest stage among these three larval stagesnd\rarious stages of"Snstar larva injected
with the virus, the highest infection response veagaled at the stage of larva just after ecdysis
among other ones, and the susceptibility to theopdgsmic polyhedrosis virus decreased
gradually during the larval growth. From the resutientioned above, it is considered that the
changes in responsee, susceptibility of the silkworm larval growth to aytoplasmic
polyhedrosis virus might be affected by hormoneysinhibitory factor or like substances, etc.

Utsumi S (1971). Preparation oBacillus thuringiensis as an insecticide contained no living
cells.J. Sericult. Sci. Jpn. 40:269-274.

In JapanBacillus thuringiensis and its relatives have not been used as an inskcfior the
protection of silk industry which may be destroymdthe spraying of the living microbes. In this
connection, the following treatments to the baateticceeded in preparation of an insecticide
having no ability to multiply themselves but theises toxicity to the lepidopterous insects.

The bacteria were treated with 0.5% hydrogen pdeorr 0.25%g-propiolactone for 24 h
and then they were washed with distilled water bgtdfuging. The precipitate contained the
dead cells and crystal toxin was dried to brown greeraunder vacuum. The preparation showed
high toxicity againsDendrolimus spectabilis, Pieris rapae andParnana guttata. The larvae fed
the preparation were died by the paralysis witlirh5But sonication or adition of acetone to the
bacterial suspension were insufficient to desttoy growth ability of bacteria. The treatments
with formalin solution, bleach powder or hypochlasoacid were inadequate for the purpose. It
is considered that the preparation can be usedaictipe as an insecticide without the bacterial
contamination in Sericultural area.

Watanabe H, Aruga H and Namura H (1971). An effecof molt on the development of
cytoplasmic polyhedra in the silkworm,Bombyx mori L. J. Sericult. Sci. Jpn. 40:275-280.
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A study was made on the growth of cytoplasmic petifa in the silkwormBombyx mori,
during moult. During the moulting stage of the ot larva, the development of polyhedra in
number and size was almost inhibited, but the agwveént was continued to proceed after the
moult. When the silkworm was injected with Ponamter A, an Ecdysone analogue, the larva
was forced into a moult several hours after theditipn. In such larva which was induced to
moult, the development of polyhedra was also iméibi Autoradiographic studies with-
tyrosine (protein precursor) arifl-uridine (RNA precursor) revealed that in the rmgjtlarva
infected with a cytoplasmic polyhedrosis virus, fyathesis of protein in the infected cells was
greatly suppressed during the moult and synthdsRNA was also on the marked decrease.
Thus, the suppression of polyhedral growth durhrgmolting stage of the infected larva might
be mainly attributable to a great lack of polyhégratein synthesized in the infected cells.

Suto C and Kawase S (1971). Hemagglutination withidcherie virus of the silkworm. J.
Sericult. Sci. Jpn. 40:288-292.

Hemagaglutination reactions with flacherie virus {F&hd the supernatant of FV infected
midgut homogenate of the silkworm were examinedgigrythrocytes from various animals.
The results obtained are as follows:

FV infected midgut homogenate (20%) in phosphati#feled saline was centrifuged at
10,000g for 30 min and the resultant supernatastadaed to erythrocyte suspension of chicken,
rat, sheep, goat, human or mouse. Among them, myse erythrocytes were agglutinated
clearly with the supernatant. The most clear herodiggtion was obtained using the erythrocyte
suspension (0.25~0.5%) in phosphate buffered satineom temperature 22°C. The optimal pH
range was 6.6 to 8.5 in phosphate buffered salihe.hemagglutination occurred in the sediment
of 105,009 of FV infected midgut homogenate andfigdr viruses prepared from the sucrose
density gradient centrifugation. The hemagglutorativas inhibited by FV antiserum. From
these results, it is highly probable that the heghagation of mouse erythrocyte is due to
flacherie virus itself.

Utsumi S and Kurisu K (1971). On the preparation ofaseptic diet by addition of p-
propiolactone for rearing of silkworm, Bombyx mori. J. Sericult. Sci. Jpn. 40:343-349.

It has previously been shown by the present authait$-propiolactone (PL) possesses the
powerful disinfectant effect on the pathogenic marganisms of silkworm diseases and that PL
is readily hydrolyzed to forri-Rydroxypropionic acid as a substance with lowdayi Thus, it
was supposed that PL could be used as the disinfefcr the preparation of the aseptic diet for
the silkworm.

To know the disinfectant effect on the microorgarssin the diet, each of 0, 0.025, 0.05,
0.10, 0.20, 0.40 or 0.80% PL was added to the disgsectively with combination of steaming at
100°c for 15 min. Then the number of live bacténighe diet was counted by plate method.
Subsequently, the efficiency of PL addition on pineparation of the aseptic diet, and the effect
of PL on the growth of silkworm were investigated.

An aseptic diet was prepared successfully by coatlin of the addition of PL in
concentration of 0.05% and steaming for 15 minQfI°C. Without steaming, PL was needed in
concentration of 0.8%. The larvae fed on the diepared with PL in 0.075% and then steamed
grew well and pupated like fed ones on the autedadiet. Those fed on the diet containing
0.8% PL, however, did not grow well and not reactred 3 instar within 11 days. Thus it was
considered that the steaming treatment was eskfemtimeparation of diet.

From the results mentioned above, it may be sugddbat the aseptic diet for silkworm is
easily prepared by an appropriate combination dfteh of the PL and steaming.
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Watanabe H (1971). Susceptibility to virus infectin in the silkworm, Bombyx mori, applied
topically with sublethal dosages of insecticided. Sericult. Sci. Jpn. 40:350-356.

This study was conducted to know an effect of ghlalecontamination of insecticides in the
silkworm rearing on the susceptibility of the silb®n to virus infection. When sub-lethal
dosages of DDT and Sumithion, an organophosphoeciicide were applied topically to the
silkworm larvae, there appeared no sign of toxacasuch as paralysis, vomiting, reduction of
feeding and growth. However, larvae treated witm#ion were more susceptible per oral
infection with a nuclear and a cytoplasmic polylesis virus than larvae not treated with
insecticides, whereas larvae treated with DDT slioase increased susceptibility to a nuclear
polyhedrosis virus.

Utsumi (1971). An inhibitory effect of the compound obtained by the addition reaction of
B-propiolactone with nucleic acid and related substaces on the incidence of nuclear
polyhedrosis in the silkworm,Bombyx mori L. J. Sericult. Sci. Jpn. 40:375-386.

The compounds resulted from addition reactiofi-pfopiolactone (PL) with guanylic acid
(GMP) and its related substances were easily pedpdihe prepared addition compound of PL
with 5 GMP (5 GMP-PL) was studied on its chemigaioperties and on the effect on the
incidence of nuclear polyhedrosis of silkworm.

All compounds obtained by addition reaction of PithwGMP and related substances
showed fluorescence by ultraviolet irradiation.wlas concluded that 5° GMP-PL consisted
mainly of 7- (2-carboxyethyl)-5’-guanylic acid, bititwvas mixed with another minor component.
The two kinds of components were separated by cwamgnaphy on Dowex 1 (formage) or on
paper chromatography (P.C). The main componentcwasged into 7-(2-carboxyethyl) guanine
by hydrolyzation with N-HCI at 100°C for one ho&ut minor component was destroyed at the
structure of nucleic acid base by the treatmeeteflore hydrolysate of minor component did not
show the UV absorption spectrum of nucleic acid.tBy action of 5’ nucleotidase on the main
and minor component of 5" GMP-PL, two kinds of dalbses were obatained which coincided
on PC with the two spots on PC of GR-PL.

PL addition compounds with guanylic acid and ilatexd compounds were found to have an
inhibitory effect on the incidence of nuclear paghosis when given orally or by injection to the
silkworm.

Utsumi (1971). Studies on the inhibitory mechanisnof p-propiolactone reacted guanylic
acid on the incidence of nuclear polyhedrosis in tsilkworm, Bombyx mori L. J. Sericult.
Sci. Jpn. 40:431-438.

It has been shown by the author tRgtropiolactone (PL) has a powerful reactivity with
nucleic acid and proteins. The reacted substand¢elLofiith 5° GMP (5" GMP-PL) was easily
prepared as mainly consisting of 7- (2-carboxygtBidguanylic acid and it has an inhibitory
effect on the incidence of nuclear polyhedrosighi@ silkworm. In this report the inhibitory
mechanism was studied from the point of the nu@eid metabolism.

5" GMP-PL has an obstructive effect on the phosglation of the nucleotides such as
AMP and GMP in the reaction of the crude enzymeraetéd from bakers’ yeast. The
incorporation of*?P into RNA fraction was decreased, when the silkwovere administered
with 5° GMP-PL. And the amount of RNA and DNA inetisilkworm decreased by injecting 0.5
mg of 5° GMP-PL per g of body weight. The incorpiima of 5° GMP-PL into RNA of that
silkworm was observed and the RNA differed in thsératio of nucleic acid compared with the
control one, especially reduced ratio in the pumneleotides. At various intervals during the
progress of virus multiplication, the amounts of Rldnd DNA were measured in the pupae
inoculated with virus and their control ones bothwhiich had been injected with 0.5 mg of 5’
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GMP-PL per g of body weight. The synthesis of DNAde&RNA were inhibited in the pupae
injected with 5° GMP-PL.

From the result obtained, the inhibitory actiorbbfSMP-PL on an incidence of the nuclear
polyhedrosis was revealed by disturbing the symhefsnucleic acid, suggesting that the genetic
code in associated with viral multiplication maydsrupted.

Kawase S (1971). Different infection response ofllsivorm larvae to the cytoplasmic-
polyhedrosis virus with special reference to the tmlity of virus injection. Il. Detection of
the portion showing highest infection response tde virus. J. Sericult. Sci. Jpn. 40:459-462.

The part showing the highest infection responsg"dhstar silkworm larvae to cytoplasmic
polyhedrosis virus injections was the limited abesween ¥ and 18 segments. No difference
was observed between dorsal and ventral partseasdme segment on the infection response of
the silkworm to the virus infection. When the vinwgs injected into the dorsal vessel of the
silkworm larvae, the injection into posterior péoetween 7 and &§' segments) of the dorsal
vessel brought higher infection response thandhanterior part (betweer®3and 4' segment).
From these results, it may be suggested that thasion of the virus into midgut epithelium is
most favourable in the midgut area betweBmid 16' segments.

Vol. 41 1972

Kobayashi M (1972). Penetration of polyhedrosis virses into the cultured midgut cells of
the silkworm, Bombyx mori. J. Sericult. Sci. Jpn. 41:1-6.

A series of experiments were conducted on the esftthe CPV and NPV in silkworm
midgut epithelial cells culturenh vitro. The following stages of penetration of the CPYbia
cell were postulated from the observations in edgctmicroscope. The first stage of the
penetration appears to the attachment of the pigéction to the surface of the cell. In the next
stage, the virus particles are attached much mimsely to the cell surface, and penetrate
through the projection into the cell. The finalggathe beginning of which is evident within 10
min after the inoculation of the virus, is charaized by the release of core substance into the
cell.

The core substance appeared to be released aaneeriil, and injected. This was also
suggested by the presence of empty particles oreliesurface. Phagocytosis did not seem to
play a part in CPV penetration. The projection tiglo which the core substance entered the cell
did not contract during the penetration stage. ifiner shell or the core membrane appeared to
play an important role in the transfer of core sabse from virus to cell. On the entry of the
NPV a definitive conclusion could not be obtainddit a few micrographs suggested the
possibility that the fusion of viral envelop withet plasma membrane is the mode of NPV
penetration into the gut cells.

Kodama R and Nakasuji Y (1972). Bacteria isolatedrém silkworm larvae. X. Inhibition of
development of viral diseases in gnotobiotic silkwm by nalidixic acid. J. Sericult. Sci. Jpn.
41:7-14.

Employing gnotobiotic silkworm larvae reared on artificial diet, chemical agents
protecting the larvae from viral diseases weream$ed. Following results were obtained. By
the oral administration of nalidixic acid (NA) tidevelopment of infectious flacherie and nuclear
polyhedrosis to be caused by the viral pathogeafiyomoculated was inhibited, but that of
cytoplasmic polyhedrosis was not inhibited. Whes itifectious flacherie virus was used as the
test pathogen, more NA was required for inhibitihg development of disease with increasing
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concentration of viral suspension added to the dfi#ten very high concentration of the viral
suspension were adopted for inoculation, the itibibbiby NA was not achieved.

The development of disease under synergistic effeserved b/w the pathogenicity of the
IFV and that ofS. faecalis, S. Faecium intermediate G-27, one strain of pathogenic stiatoi,
was inhibited by the combined administration ofcl@mycin and NA. In this experiment the
lethality considerably lowered by the oral admirmigon of leucomycin alone, but did not so
particularly by that of NA alone. Among NA and iedated compound tested, though they were
small in number, only NA exhibited satisfactorilyet inhibitory effect on the development of
viral disease. The good inhibition by NA was proeldiavhen this compound was administered
both before and after the inoculation of the virasd the inhibitory effect was greater with
increasing period of time of the administration.eTamount of NA required for inhibiting the
development of disease decreased by addition cfdsazine to the diet.

Miyajima S (1972). Effect of a high temperature onthe incidence of cytoplasmic
polyhedrosis of the silkworm, Bombyx mori. Il. Period in a high temperature on the
incidence and adsorption of the virus to the midgutell. J. Sericult. Sci. Jpn. 41:61-68.

When rearing temp was changed from 35°C to 25°€r aftus inoculation, the longer the
period in a high temp, the lower the incidence yibplasmic polyhedrosis. The similar results
were obtained when rearing temp was changed fro@ &2535°C.

In order to know the early initiation of virus miplication, the adsorption ability of virus to
the midgut cell at a diff temp was examined. Samantjties of the midgut samples from healthy
sw were obtained and they were added to contindibued virus suspension for 3h at 25°C or
35°C. After centrifugation, the supernatant wasdted into another silkworm larvae to estimate
the virus titration. Hemagglutination test was ais®d. One hour after virus injection to the
silkworm larvae, the haemolymph or midgut homogerfedm them was injected into another
silkworm larvae and the amount of virus was estdawith bioassay and with precipitin ring
test. From these results, it was ascertained beaktwere no different adsorption abilities of
midgut to the virus between 25°C and 35°C.

The extraction of the interferon like substances}s tried by the modified method of
NAGANO et.al., (1966) from the silkworm larvae reared at a higimp, but no activity was
recognized. From these results, it is assumed ttatcause of suppression of the virus
multiplication at a high temp is neither virus agidmn process to the midgut cell, nor the
product of interferon like substances(s) in th&vsdrm. The problem in which stage the virus
multiplication is suppressed at a high temp remgé&ido be determined in the near future.

Tsutsui R, Mukai J, Watanabe T and Akune S (1972)Toxic crystals produced byBacillus
thuringiensis T84 Al. (lll) Column chromatography of the toxic protein. J. Sericult. Sci.
Jpn. 41:170-174.

In order to investigate the chemical structureaxid protein produced bt T84 Al, the
present investigation was carried out by columnowtatography on CM-cellulose, DEAE-
cellulose and gel filtration. The results obtaimezte as follows:

The toxic protein was excluded by Sephadex G-200,veas not adsorbed to CM-cellulose.
After a linear gradient elution from DEAE-celluloselumn the toxic protein was separated into
several peaks, while the similar elution in thesprece of 8 M urea resulted in an almost single
elution peak. This suggests that the toxic proteidergoes reversible dissociation and
association.
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Hukuhara T, Namura H and Kobayashi M (1972). Aberrant Polyhedra of the Cytoplasmic-
Polyherosis Virus of the Silkworm,Bombyx mori. J. Sericult. Sci. Jpn. 41:187-196. [English].

Aberrant polyhedra were found in the midgut cefl$aovae of the silkwormBombyx mori

and of the fall webworntlyphantria cunea, which had been infected with the hexahedronrstrai
of the cytoplasmic polyhedrosis virus of the silkmo In the silkworm cells the aberrant
polyhedra occurred very infrequently (1.6%), buttlmse of the fall web worm, they were
present in considerable numbers (11.9%). The aftepayhedra appeared to be composed of
two or three cubes, which had various relationshijls one another. In some cases all or part of
the faces, edges, etc., of one cube were paraltbktsimilar elements of a second cube. In other
cases, the relation appeared to be irregular. Aikelspaces were commonly found within the
abberant polyhedra at the boundary, where the allys masses of polyhedron protein
molecules met.

Kobayashi M and Yamaguchi S (1972). An effect of dgsterone on the development of
nuclear- polyherosis in the isolated larval abdomerof the Silkworm, Bombyx mori L. J.
Sericult. Sci. Jpn. 41:275-278.

Susceptibility of the isolated larval abdomen & silkworm to a nuclear polyhedrosis virus
was increased by the injection of ecdysterone. vagiograms showing incorporation -
thymidine in the isolated larval abdomens revedled the incorporation oH-thymidine into
the nucleus of infected cell was enhanced when hbst was received an injection of
ecddysterone. These results indicated that a nuptédghedrosis virus developed more rapidly in
the ligated larva, which had been inoculated wittlysterone and induced to pupate, than in the
larva without ecdysterone.

Inoue H (1972). Effects of physical and chemical élatments on the properties of infectious
flacherie virus of the silkworm, Bombyx mori. J. Sericult. Sci. Jpn. 41:279-284.

The IFV was examined by the bioassay to newly-tetdlarvae of the silkworm and the
antigenisity of IFV was observed by a fluorescentibendy technique. The results were
summarized as follows:

The infectivity of the purified IFV was reduced, &hIFV was buffered at pH 2 but was
unaffected at the pH range from 3 to 12. IFV regdithe most stable antigenisity at pH 6. The
purified IFV lost the infectivity on the treatmeaoit temperature at 70°C for 20 min, but was not
affected at 50°C for 60 min. The antigenisity oVIas disappeared at 50°C for 20 min and
immediately at 70°C, when IFV was left standingheated-distilled water. On the other hand,
the antigenisity of IFV was little affected at 50da70°C for 6 h when IFV left standing in an
incubator under the dry condition. The purified Ik¥as inactivated by the irradiation of UV
light (2537 A) for 120 min at 40 cm from the lightiurce. The effect of UV on the antigenisity of
IFV was not observed in 6 h. The purified IFV shdwesistance to pronase, trypsin and pepsin
at 30°C for 24 h.

Tanaka S (1972). Effect of a new microsporidiosisf dhe silkworm, Bombyx mori, on the
cocoon weight, the cocoon shell weight and the numbof eggs laid.J. Sericult. Sci. Jpn.
41:305-308.

The purpose of this study was to clarify the effeich new microsporidian infection to the
sw on the quality of cocoon and fecundity. Whenrep@f the new microsporidia were fed to the
fourth instar larvae, immediately after ecdysisfair strains, such as N124, N132, N134 and
C124. the cocoon wt, shell wt, and no of eggs tedame significantly lower than those of the
non-treated control.
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lizuka T (1972). Histo-pathological studis on the ndgut epithelium infected with
Streptococcus faecalis AD-4 in silkworm larvae reared on the artificial diet. J. Sericult. Sci.
Jpn. 41:327-332.

Histopathological studies were made on the midaquithelium after infection withS
faecalis AD-4 in silkworm larvae reared on the artificiabtiunder xenic and axenic conditions.
Inoculations were perorally and hypodermically madethe %' instar larvae. The results
obtained were summarized as follows:

1. Bacterial cells attached within peritrophic mearte in three days after peroral
inoculation withS. faecalis AD-4 and then they gradually multiplied as largdoo@es at that
place. Eventually, peritrophic membrane dissolvedix days after inoculation. As the results, it
seemed to obstruct absorption of nutrition in larva. In the infected larvae, the histological
changes of epithelium occurred at first in the gblsklls and then in the cylindrical cells. 3. In
the early stage of infection, nuclei of goblet sdlypertrophied and the cytoplasm was deeply
stained with pyronine at first. However, the sédiitity with pyronine decreased in seven days
after the inoculation and vacuolizations resulteaf the disruption of the cytoplasm. 4. In five
days after the inoculation, nuclei of cylindricallls hypertrophied, chromatin materials in the
nucleus became the gathered mass and they gradiigfigrsed. The cytoplasm became to
enlarge and the stainability with pyronine decrdadéhe spherical body in the cytoplasm of
cylindrical cells was observed in five days aftee inoculation. The spherical bodies did not
show any stainability with pyronine. Size of théhepcal bodies was 7 to 15 microns. 6. In
epithelium of the larvae hypodermically injectedttwAD-4, after 24 h, the stainability with
pyronine of the goblet cells was already decreaaad nuclei of the cylindrical cells
hypertrophied. In three days after the infectiome tcytoplasm extremely degenerated and
chromatin materials in the nucleus disbursed. Tigescal body was unrecognized. 7. No
cytological changes between epithelium of the hydkrvae reared on mulberry leaves and the
artificial diet under xenic and axenic conditiongre microscopically observed.

lizuka T (1972). The pathogenic mechanism of the sitase caused b$treptococcus faecalis
AD-4 in silkworm larvae reared on the artificial diet. J. Sericult. Sci. Jpn. 41:333-337.

In the larvae after infection witls. faecalis AD-4, while pH value of digestive fluid
decreased, pH value of hemolymph increased in flays after inoculation. Both solutions
became the same pH value in six days after indounlawiable cells were not isolated from
hemolymph of the larvae before five days after utatton, but in six days, numbers of viable
cells logarithmically increased. Dead cellsSofaecalis AD-4 and the culture solutions filtrated
by Seitz’s filter were not pathogenic to silkworardae, but only viable cells were pathogenic.
The pathogenic mechanism of bacterial diseaselkwaim larvae reared on the artificial diet
was discussed by the results obtained in thisrpapein the former paper by lizuka (1972) and
the pathogenic mechanism was postulated as follows:

In the larvae infected witls. faecalis Ad-4, bacterial cells multiplied to attach within
pertrophic membrane after lag phase for two oretli@ys, and then they graduallhy multiply as
large colonies. By the results, peritrphic membrareedissolved and goblet cells and cylindrical
cells of midgut oare vacuolysed in six days afterculation. The death in larvae seems to result
from what digestive fluid passes through the vagsed cells of midgut epithelium into
hemolymph and septicemia is caused by the rapidtgrof bacterial cells in the hemolymph.

Ayzawa C (1972). Studies on the infectious flacheriof the silkworm, Bombyx mori L. I.
Purification of the virus and its some propertiesJ. Sericult. Sci. Jpn. 41:338-344.

72



JSSJ - Titles & Abstracts

Equilibrium density gradient centrifugation methaging CsCl was applied for the
purification of the infectious flacherie virus dfe silkworm. The reliable results were obtained
by this method and some physical properties of/ihes were examined.

A distinct band was generally observed by meartheflensity gradient centrifugation, but
in a few cases one more fine band appeared. Theabgdensity of the main band presented at
260 and 280 m and uniform particles were observed under thetrelecmicroscope using
negative staining. Diameter of the virion 26+21.nBuoyant density p@5) was calculated at
1.375. Sedimentation constantd)Svas measured 183.0 with schrieren pattern. Regmiethe
virus in the present study was 15.8% at maximubiatogical activity.

Inoue H and Ayzawa C (1972). Studies on the infectiis flacherie of the silkworm,Bombyx
mori L. II. Observation of infected midgut epithelium by fluorescent antibody technique.J.
Sericult. Sci. Jpn. 41:345-348.

Flourescent antibody technique was adopted to dstrade the presence of infectious
flacherie virus in the midgut epithelium of silkvmar Specific fluorescence was observed in the
cytoplasm of the goblet cell. It was also noticedhie cytoplasm of the columnar cell, but the
intense of fluorescence and the number of staieisl were faint and few.

On the smeared preparations of the midgut epitimelt the early stage after infection,
stained goblet cells were frequently observed. @nievo small light bodies, shown the round or
oval shape and the high coloured outline, were doumthe cytoplasm of the columnar cell.
Isolated small light bodies were found when thdsoskre separated from the midgut epithelium
with trypsin.

Furuta Y and Ayzawa C (1972). Effects of the duratin and times of inoculation of virus on
the infection to the silkworm, Bombyx mori. J. Sericult. Sci. Jpn. 41:371-374. [Japanese]

Inoue H (1972). Studies on the multiplication of ifectious flacherie virus in the silkworm,
Bombyx mori. J. Sericult. Sci. Jpn. 41:437-444,

Some experiments on the multiplication of IFV ire thilkworm were carried out and the
observation on the frozen sections of tissues lfjp@escent antibody technique lead to the
following conclusions.

The virus first developed in a part of the anteportion of the midgut. The fluorescent
cells, which showed greenish-yellow fluorescenppeared separately and increased in number
with the progress of time, and it was presumedtti@tirus seldom spread from infected cells to
adjacent cells in a direct manner, but frequerittpagh the haemolymph and the midgut lumen.
The virus might scarcely multiply in the tissuesclsuas the foregut, hindgut, silk gland,
malpighian tubule, trachea, ganglion, brain, integat, fat body, testis and ovary, etc. since the
specific fluorescence was not observed in the gong tissues.

The goblet cell of the midgut was the main targdt of the virus and was degenerated
following the infection. On the contrary, it wasepumed that the columnar cell was not a main
target one because specific fluorescence coultderdetected in the initial stages of infection. In
a progressive stage of the infection, large or kligdit bodies with specific fluorescence wee
recognizable in the cytoplasm of some columnasagfithe 4 and %' instar larvae, however,
these light bodies might be the degenerated galgl$, which had been absorbed into the
uninfected columnar cells. Some columnar cells @ioed virus particles, but these particles
might be only derived from the light body. In thisnnection, small light body showed the
intense fluorescence, indicating the virus was eotrated according to the degeneration of the
goblet cell.
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Furuta Y and Ayzawa C (1973). Studies on the infeicius flacherie of the silkworm,Bombyx
mori L. lll. Changes in the LDsy of the virus passed through different strains of he
silkworm. J. Sericult. Sci. Jpn. 42:1-10.

It has been generally recognized that infectioashiérie virus (FV) sampled from the
silkworm of f1 hybrid C124J124, revealed that low LB (-log) for C124, as a resistant
silkworm strain and high L§ (-log) for J124 as a susceptible silkworm strainper os
inoculation. However, when FV sampled from C124Z@AV) inoculated into C124 and J124,
LD50 (-log) in the former case was higher than thahe latter. In order to know the mechanism
of this phenomenon, experiments were carried odtthe results obtained were summarized as
follows:

(1) The decrease of L(-log) for J124 was immediately shown after thega@e of virus
through C124 in one generation and the decreasee@sred independently with the times of
passage. On the other hand when the virus was d¢haagain through C14124
(C124xJ124FV) or J124 (J124FV), Lp(-log) was lower for C124 than for J124. (2) Thader
the observation period, the smaller difference Dsl(-log) between J124 inoculated with
C124FV and C124 inoculated with the same C124Fgugh the period of lethal infection in
J124 was always longer than that of C124. (3) SwEpe of the healthy C124 of J124 larva,
prepared with the same method as preparation abwvivas mixed with C124FV or J124FV
though the period of lethal infection in J124 wésays longer that than of C124. (4) When
C124FV and J124FV were purified with density gratiimethod using CsCI, no difference was
observed in the shape and effective buoyant den§ityrus. The results of LE (-log) test by
per os inoculation of the purified virus were similar tisose by the partially purified virus, but
difference in LR, (-log) between C124 and J124 was reduced wheneistewas done by
subcutaneous injection. (5) No interference wases between C124Fv and J124FV in the
inoculation to C124J124. (6) No obvious difference in the antigenicfyC124FV and J124FV
was observed in the neutralization test. (7) Vimudtiplication curve for C124 was the same as
that for J124 as far as bioassay was concernedthgtivirus sampled from C1234124. (8) In
order to know whether the afore-going phenomenaevadrserved or not in other silkworm
strains, viruses sampled from three resistantnstrsiich as Daizo, Kuroko and C103 from three
susceptible strains such as C7, SO and Mus-1 wereuliated into each strain with various
combinations. However, no change in §-log) unlike in the case of J124 inoculated with
C124FV was detected in those strains.

Matsui M (1973). Electron microscope study on theldcherie virus infection in the goblet
cell of midgut of the silkworm, Bombyx mori L. J. Sericult. Sci. Jpn. 42:11-16.

Electron microscope observations on the midguilkdverm larva infected with a flacherie
virus indicated that the goblet cell was the mairgét cell of the virus multiplication: virus
particles appeared in the cytoplasm and not imtloteus of goblet cell.

In an early stage of infection, virus particles eged accompanying with vesicles which
were specifically induced by the virus infectionobMover, at the adjacent portion to virus-
specific vesicles and virus particles, electronsdebodies were also recognized. The virus-
specific vesicles were almost round about 100-3@0im dia and they contained filamentous
structures. These two virus specific structuresjsvispecific vesicle and electron dense body,
took place with the virus assembly, suggestingalstaictures might possess materials necessary
for virion formation.
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In a late stage of infection, the cytoplasm of golgell was filled with virus particles and
virus-specific vesicles. The matrix containing thial coat protein, the proliferation of cisternae
and the linear accumulation of high electron denaterial were also observed in the cytoplasm.
In the nucleus, on the other hand, high electronseélemasses appeared in a late stage of
infection.

In the last stage of infection, the goblet cell waarphologically changed to be round. The
goblet chamber became small in size and mitocharasiwell as microvilli changed to show
membraneous structures. Because of the disappeacdrtbe plasma membrane, the limiting
membrane of the rounded goblet cell was appearbd tosingle membrane. In the columnar cell
of the infected midgut, inclusion bodies were séenthe cytoplasm. However, their fine
structures wee quite similar to those of small dmehgoblet cells, indicating inclusion bodies in
the columnar cell were probably derived from degeateel goblet cells.

Yamnaguchi K (1973). Studies on the midgut-nucleampolyhedrosis of the silkworm,
Bombyx mori L. (VIII) A previously undescribed virus strain, B;. J. Sericult. Sci. Jpn. 42:74-
78.

A strain of Bombyx midgut-nuclear polyhedrosis virus was isolated fitbin silkworm larva
infected with B strain of the virus. The new virgBain was designated as strain B1. The
polyhedron consists of numerous small polyhedraneoting with each other, and it is like a
bunch of grapes. The polyhedra are mainly formetthéncytoplasm of cylindrical cells infected
with the virus, though some rod shaped bodies bezrged in the nucleus of the same cell
during the early stage of infection. As the diseadeances, however, a few inclusion bodies
having the same outline as the polyhedra in theptgsm, and tetragonal inclusion bodies are
occasionally found in the nucleus.

Aratake Y (1973). Strain difference of the silkworm Bombyx mori L., in the resistance to a
nuclear polyhedrosis virus.J. Sericult. Sci. Jpn. 42:230-238.

A study was made on the strain difference of sillwjoin the resistance to the peroral
infection with a NPV. The results indicated thatrdh was a large variation for the resistance
among various silkworm strains and the variatio axisted among batches of the same strain,
suggesting a number of genetical factors mighhlelved in the resistance of the silkworm to a
NPV. Inter strain difference in the resistancehs hewly hatched larvae showed a comparable
relationship with that of theSinstar larvae immediately after ecdysis.

In general, F1 hybrids showed marked heterosifigir tesistance to a NPV virus and the
heterosis was decreased in F2 hybrids. When feofal@rious silkworm strain were crossed
with males of the wild silkwormTeophila mandarina, the resistance of F1 hybrid was varied
according to the resistance of their maternal gitkw strains. Resistance of F1 hybrids from a
bimolting strain crossed with various tetra-moltistgains varied according to the resistance of
tetra-molting strains used as one of their parents.

Yamaguchi K and Hukuhara T (1973). Studies on the idgut-nuclear polyhedrosis of the
silkworm, Bombyx mori L. (IX) New virus strain, B,. J. Sericult. Sci. Jpn. 42:239-243.
[Japanese]

Aratake Y and Ueno H (1973). Inactivation of a nuaar polyhedrosis virus by the gut-juice
of the silkworm, Bombyx mori L. J. Sericult. Sci. Jpn. 42:279-284.

It has been known that a NPV is inactivateditro by the gut juice of silkworm larva. The
antiviral activity of the gut-juice obtained fronf'Snstar larva was higher than that of tH2 4
instar larva. As for the same instar larvae atldte stage showed much higher antiviral activity
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of the gut-juice that at an early stage. Althoubha activity of the gut juice was varied with
silkworm strains and the seasons of larval reariing,gut-juice obtained from larvae of spring
rearing showed the highest activity. The activibéshe gut-juice obtained from F1 hybrids were
much higher, in general, than those from their piateénbred strains, back crossed hybrids and
F1 hybrids. No change of activity was detectechmdut-juice which had been stocked at -20°C
for 1¥ years.

Furuta Y (1973). Studies on the previously unrepodd flacherie virus infecting the
silkworm, Bombyx mori. J. Sericult. Sci. Jpn. 42:443-453. [Japanese]

Vol. 43 1974

Watanabe H (1974). Electron microscope investigatioon dissolution of polyhedra in the
gut juice of the silkworm, Bombyx mori L. J. Sericult. Sci. Jpn. 43:29-34.

Alteration in the ultrastructure of the polyhedamd the virions exposed to the gut juice of
the silkwormin vivo was studied. Although some nuclear polyhedra wet&ci after 20 min.
exposure, the majority of polyhedra revealed tHanoel like dissolutions or fissures were
produced inside and conspicuous dissolutions ofhsalron protein in regions around the
embedded virions were also occurred. Longer peraidsxposure to the gut juice resulted in
fragmentation of polyhedra and each free polyhediragment was further dissolved to release
the free virions. However, the electron dense olatger of polyhedron was almost intact even
after complete dissolution of the inner part ofybedron. It was the most commonly observed
that both the virions embedded in the dissolvingylpedra and the virions released from the
polyhedra were affected by the gut juice to beasde the outer and inner membranes from the
nucleocapsids. In contrast, cytoplasmic polyhedeatéd with the gut juice were solubilized
progressively from the periphery to the inner pagleasing virions one by one. Thus the
increasing periods of exposure of cytoplasmic pedfiyh to the gut juice caused an increase of
free virions and a decrease of polyhedra size.

Aratake Y, Kayamura T and Watanabe H (1974). Inactvation of a cytoplasmic
polyhedrosis virus by gut-juice of the silkworm,Bombyx mori L. J. Sericult. Sci. Jpn. 43:41-
44,

Inactivation tests of a cytoplasmic polyhedrosisisiby gut-juice of the silkwornBombyx
mori were carried out in the present study. Althoughmeweit juice from the Binstar larvae of
14 silkworm strains showed the antiviral activigylarge inter strain difference in the activity
was involved. Inasmuch as not a fairly high cotietawas observed between the inter strain
difference in resistance to peroral infection af thirus and antiviral activity of the gut juice, it
would be reasonable to draw a conclusion that tleehanism of host resistance to peroral
infection with the virus depends in part, but noall, on the antiviral activity of the gut juice.

lizuka T (1974). Antibacterial activity in digestive juice of silkworm larvae and in
substances extracted from fecesd. Sericult. Sci. Jpn. 43:89-93.

Bacterial numbers oftreptococcus faecalis AD-4 abnormally increase from 1@ 10°/ml
in the midgut of larvae of the silkworm reared be artificial diet, and silkworm larvae die at
all. However, numbers d faecalis AD-4 do not increase over Il level in the midgut of
larvae reared on mulberry leaves. Therefore, ipdstulated that there is some antibacterial
substance in the mulberry leaves, or that themmise antibacterial substances translated from
substances included in mulberry leaves in the digeguice. In this experiment, the
antibacterial activity of some substances trandl&iem substances included in mulberry leaves
in the digestive juice.
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Antibacterial activity was found in digestive juicd larvae, sodium copper chlorophillin
solution and crude chlorophyll extracted from sithm feces. However, antibacterial activity in
untreated juice of mulberry leaves was not recaghiand also in red fluorescent protein which
inactivity to nuclear polyhedrosis virus was found HAYASHIYA et al. (1970), antibacterial
activity was not recognized.

Watanabe H, Tanaka S and Simizu T (1974). Inter stin difference in the resistance of the
silkworm, Bombyx mori, to a flacherie and a cytoplasmic-polyhedrosis virs. J. Sericult. Sci.
Jpn. 43:98-100. [Japanese]

Aratake Y and Kayamura T (1974). A test of virus dspersion and the development of
epizootic in a laboratory population of the silkwom, Bombyx mori. J. Sericult. Sci. Jpn.
43:150-156. [Japanese]

Kanke E (1974). Electrophoretic changes of haemolyph protein of silkworm, Bombyx
mori L., infected with the infectious virus.J. Sericult. Sci. Jpn. 43:171-174.

Haemolymph protein of " instar larvae of the silkworm infected with thefeictious
flacherie virus was subjected to electrophoresagarose gel. Electrophoretic pattern in healthy
larvae showed 3 to 4 bands in a silkworm strairSbéingetsu and 5 to 6 bands in a hybrid
between strains of Kokko and Seihakum respectivelyirus infected larvae, however, decrease
or disappearance of protein bands was observeidaligtwith the advancement of the disease.
Protein bands with low mobility disappeared in gdiine of the infection. There was little
difference between male and female in these chaofgeemolymph protein and a defect of
production of female protein in infected femalevise.

Kurisu K and Himeno M (1974). Pathogenicity of thevirus-like particles isolated from the
silkworm, Bombyx mori, infected with a flacherie virus.J. Sericult. Sci. Jpn. 43:195-199.

Flacherie virus particles were separated into g &d FVII (HIMENOet al, 1973). FVI
corresponds to the flacherie virus reported by AYWW A (1972). This paper deals with the
pathogenicity of FVI and FVII to silkworm larvae.h& results indicated that the larvae
inoculated with FVII, eithper os or intrahemo-coelically, showed similar syndromed an
mortality to those of the larvae infected with F\loreover, the larvae inoculated with FVII
produced only FVII particle. These results suggbst the FVII particle is a virus and the
pathogenicity is similar to that of FVI.

Abe Y and Ayuzawa C (1974). Susceptibility of larvistissues in the silkworm,Bombyx mori
L., to the nuclear polyhedrosis virus. |I. Changesfahe susceptibility to the virus of mid-gut
epithelial cells in the silkworm larvae treated wih low temperature. J. Sericult. Sci. Jpn.
43:200-205.

Changes of the susceptibility of midgut epitheliimthe silkworm larvae treated with low
temperature to the nuclear polyhedrosis virus vgéudied by microscopical observation. When
the larvae were chilled at 5°C for 24 h just aftex moulting without any feeding and inoculated
with the polyhedra, the posterior portion of midgutthese larvae was heavily affected with
virus, specific C.P.E. and polyhedra were formetath cylindrical cells and goblet cells, but in
anterior portion of midgut, infected cells coulddig be seen. Most of larval body in these insect
became shorter and died within 24-48h after theutadion of polyhedra.

In larvae which were chilled after the feeding daling the moulting and non-chilled larvae,
polyhedral bodied could not be seen in both cyloadrand goblet cells. Most of these larvae
died over of 72 h after the inoculation of polyhedshowing the swelling of segmental
membrane. From these results, it was concludedubatlly cylindrical cells and goblet cells of
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midgut epithelium in the silkworm are not so susitée to the nuclear polyhedrosis virus, but if
the larvae are chilled at 5°C after the moultingheut any feeding, the susceptibility of both
cylindrical cells and goblet cells become higher.

Fujii M (1974). Poisoning symptoms of silkworm lanae, Bombyx mori L., by the oral
application of fluorine compound.J. Sericult. Sci. Jpn. 43:236-240.

Physiological damages caused by the oral admitictraf fluorine inBombyx mori were
investigated. Results obtained are summarizedmexitary canal of the larvae damaged by the
fluorine became light green or light brown contagilittle mulberry leaves and the larvae
exhibited light brown. The growth and molting ofchularvae were delayed, indicating a
symptom similar to that of flacherie. When larvaerevaffected by the fluorine, the increasing
rate in body weight declined at first, followed the reduction in amount of food ingested and
then their development prolonged. In chemical as®dyingested fluorine was maostly retained in
alimentary canal, digestive juice and blood and wasy little found in integument and silk
gland. From these results, it may be presumedttigatieath of silkworm larvae caused by the
oral administration of fluorine can be mainly ditded to physiological damages of alimentary
canal caused by the fluorine toxicity, because rhyaimount of fluorine is accumulated in the
wall of alimentary canal.

Kurata K and Takahashi S (1974). An assay of formdehyde gas concentration in the
silkworm rearing room sprayed with formalin solution. J. Sericult. Sci. Jpn. 43:245-249.

The concentration of formaldehyde gas in the silkwaearing room sprayed with 3%
formalin or fumigated with Neo PPS was determingdhe use of 2-hydrazinobenzothiazol. Just
after the spray of the formalin solution, the caoncation of formaldehyde gas ranged from 250
to 300ug per a liter of air. With the time lapse after #pgray, the concentration decreased and
about 40ug per a liter of air after 24 h. When Neo PPS (Pamaaldehyde) was fumigated, the
conentration was about 6Q@ per a liter of air just after the disinfectiondasecreased rapidly to
about 60ug per a liter of air after 16 h. It was found frohe experiment that the concentration
of formaldehyde gas in air was increased in acearelavith the increase in the concentration of
formalin solution sprayed at varying temperatureveen 20 to 28°C.

Kurisu K (1974). Lethal effect of secondary bactedl infection on silkworm larvae infected
with flacherie virus. J. Sericult. Sci. Jpn. 43:277-282.

From histopathological view points, the author letessified the symptomatic diversity
witch appeared in silkworm larvae infected withcfiarie virus and reared with mulberry leaves.
It was considered that the mortality in viral flacie might result from the dynamic
interrelationship among the virus invasion, theexgability on the midgut epithelium and the
occurrence of secondary bacteriosis. Present erpets were carried out to determine the lethal
effect of bacteriosis caused by the bacterial comtation through mulberry leavesr os.

The mortality in the mixed infection with virus amacteria invading simultaneously, was
the highest. But in the natural double infectioiruy infection happened primarily and the
secondary bacterial infection occurred through mukp leavesper os, the lethal effect was
moderated. In the case of the silkworm reared unlderaseptic condition, where the virus
invasion proceeded only and the bacterial infeatimhnot occur, the mortality of the gnotobiotic
larvae became lower. When these gnotobiotic larvesge transferred into the bacterial
contamination by rearing them with mulberry leavide mortality of the larvae increased
rapidly. Meanwhile the mortality in the natural ddi infection was depressed remarkably by
feeding of antibiotic substances. The differencéisfopathological observations between above
mentioned gnotobiotic larvae and ordinary ones imagcated as the distinct contrast in the
occurrence of secondary bacteriosis. Thus the titgria viral flacherie under the rearing with
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mulberry leaves was considered to be caused bysebendary bacteriosis which had been
predisposed by the primary virus infection.

Kurisu K and Matsumoto T (1974). Histopathological observations on the midgut
epithelium in the germ-free silkworm larvae infectal with flacherie virus. J. Sericult. Sci.
Jpn. 43:283-289.

The newly moulted silkworm larvae of th& thstar which were reared aseptically were
infected with the flacherie virus perorally and thecess f histopathological changes in the
midgut epithelium was investigated. The resultsenmmarized as follows:

(1) As the first pathological changes, goblet ceksame pyronine positive, shrinked and
globular. Then the basiophilic inclusion bodies egmed in the cylindrical cells. (2) At the later
half of the 4th instar, the falling-off of the désed cylindrical cells into the midgut lumen
became apparent. At the same time, following patjiohl changes were observed as the
symptoms of advanced state, goblet cell was notrgbd and also inclusion bodies were not
noticeable in the cylindrical cells. (3) During thmulting, the total or partial replacements of the
midgut epithelium caused by the regeneration celtye observed. Some supplemented
regeneration cells differentiated into the gobldtscand the pathological changes in the midgut
epithelium were improved. So the above mentionetewability might be the one of the
defending mechanisms against the flacherie viruasion. (4) In the midgut epithelium of the
non-moulting larvae, in which the renewability thetregeneration cells was not observed and
goblet cells did not exist, pyronin-stainable gilaswith 1~%i in diameter were observed in the
cylindrical cells. These basiophilic granules weifgerent from the inclusion bodies reported by
IWASHITA (1964) and they were thought to be derifiemn the nucleus of the cylindrical cell.

Kurisu K (1974). Histopathological changes and apgances of pyroninophilic granules in
the cylindrical cell of the silkworm larvae infected with flacherie virus. J. Sericult. Sci. Jpn.
43:290-295.

On studying about the histopathological progreshénvirus-invaded midgut epithelium, it
was speculated that the cylindrical cell had somlation with the multiplication of flacherie
virus (KURISU and MATSUMOTO, 1974). This reportdsncerned with the histopthological
changes in the cylindrical cell of silkworm larvedected with flacherie virus and appearances
of pyronine stainable fine granules in it. The tssare summarized as follows:

(1) The pyronine stainable substances were prodasédciccumulated in the nucleus of the
cylindrical cell, according the progress of thecHarie virus invasion. (2) In the cytoplasm of the
cylindrical cell, there appeared the pyrnine stai@@ranules 0.6~048 or occasionally about {1
in diameter, they were different from the pyrongtainable inclusion bodies 3~udin diameter
reported by IWASHITA (1965). (3) Considering thestiopatholgical specificities, production
and acumultion of the pyronine stainable substaiteéle nucleus of the cylindrical cell, the
appearances of the pyronine stainable fine grannlése cytoplasm of it and the characteristic
histological progress in the virus invaded midgptttelium (KURISU and MATSUMOTO,
1974), it was considered that the multiplicatiorflatherie virus occurred in the cylindrical cell
and the pyronine stainable fine granules seemée tihe elementary bodies, which indicted the
virus multiplication photo-microscopically. (4) [Eleerie virus was purified into the two sorts of
spherical particles by HIMENO et al, (1974) andteat them was virulent to silkworm larvae
(KURISU and HIMENO, 1973). Though the flacherieugrmultiplication in the cylindrical cell
was denied by INOUE (1972), the virus antigen ubgdhis fluorescent antibody technique
seemed to be 180S virus (AYZAWA, 1972 and HIMENOaégt 1973). The results of this
experiment might be to indicate the multiplicaidri8S virus or the last stage of virus invasion.
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Furuta Y and Ayuzawa C (1974). Studies on the inféious flacherie of the silkworm,
Bombyx mori L. IV Pathological research of the disease occurrednder the aseptic and
non-aseptic conditionsJ. Sericult. Sci. Jpn. 43:311-317. [Japanese]

Inoue H (1974). Multiplication of an infectious flecherie virus in the resistant and
susceptible strains of the silkwormBombyx mori. J. Sericult. Sci. Jpn. 43:318-324.

The multiplication of an infectious flacherie vir(i&V) in the susceptible and the resistant
strains of the silkwormBombyx mori, were investigated by means of the fluorescernbaahy
method, which demonstrated the presence of IF¥erfiozen sections of diseased midguts.

If the peroral inoculation test of IFV to newly bed larvae, all the larvae of susceptible
strains died by the Binstar, whereas most of the larvae of resistamtirst were alive and
pupated. However, the fluorescent antibody testsaled that IFV multiplied well in the same
degree both in larvae of the susceptible and eagistrains. In the susceptible larvae, the number
of cells with fluorescence increased just priod&ath, while in the resistant larvae which were
alive to pupate, the number of fluorescent cellsoaincreased, but were much reduced
temporarily just after every moulting. The tempaeduction of the number of fluorescent cells
during the IFV infection in the resistant larvaalicated that the infected goblet cells were
discharged into the gut lumen at every moulting #redregenerative cells locatednidi of the
midgut developed into new goblet cells for the pblggical repair. Therefore, the regenerative
ability of the midgut cells might be mainly concednwith the resistance of the silkworm larvae
to the lethal infection of IFV.

Furuta Y and Ayuzawa C (1974). Studies on the inféious flacherie of the silkworm,
Bombyx mori L. V Changes in the infectivity of the virus passedhrough different strains of
the silkworm (ii). J. Sericult. Sci. Jpn. 43:332-336. [Japanese]

Inoue K (1974). Phagocytosis of nuclear polyhedrand the localization of the phosphatase
in the granular cell of the silkworm, Bombyx mori L. J. Sericult. Sci. Jpn. 43:394-400.

When larvae of the silkworm were injected with macel polyhedra, the granular cells
(phagocytic leucocytes) phagocytosed the polyhedthenclosed them into a phagosome. In an
early stage of phagocytosis, polyhedra were mogmiclly intact and acid phosphatase
(AcPase) activity was observed in the phagosome.ilBthe advanced stage of phagocytosis,
when the pagosome had been fused with the lysogoohghedra were transformed into spheres
and AcPase activity was recognized not only ondhkiernal surface and internal matrix of
polyhedra, but also on the occluded virions. Subeetly, the virions were degraded and there
were large number of vacant spaces where viriorms been occluded in the phagocytosed
polyhedra. Such degraded polyhedra were frequeb8grved outside of the granular cell. These
results suggested that the phagocytosed polyhedtdh@ir occluded virions were digested by
lysosomal enzymes.

Furuta Y (1974). Studies on the previously unrepord flacherie virus infecting the
silkworm, Bombyx mori. Il. The infectivity to the several strains of thesilkworm and
serological characteristics of the virusJ. Sericult. Sci. Jpn. 43:405-411. [Japanese]

Matsui M and Watanabe H (1974). Electron microscopeobservation on the midgut of
Theophila mandarina infected with a flacherie virus of the silkworm, Bombyx mori. J.
Sericult. Sci. Jpn. 43:467-470.

Electron microscopic observations were made omidgut of Theophila mandarina larvae
infected with a flacherie virus of the silkworpmbyx mori. In the goblet cell, a number of
virus specific vesicles were formed in the cytoplasccompanying with the virogenesis. And
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filamentous structure, probably viral RNA, were ebh®d within the vesicles. In the infected
columnar cell, on the other hand, mitochondria egebnd became round. In the periphery of
mitochondria, many small vesicles (peripheral Mesijcemerged and filamentous structures were
also seen within them. Thus, the development ofpirépheral vesicles seemed to be closely
related to the multiplication of a flacherie virus.

Nagae T (1974). The pathogenicity oStreptococcus bacteria isolated from the silkworm
reared on an artificial diet. I. Difference in the pathogenicity of the bacteria to silkworm
larvae reared on an artificial diet and to those rared on mulberry leaves.J. Sericult. Sci.
Jpn. 43:471-477.

Eight strains ofSreptococcus bacteria were isolated from diseased silkworm lameared
on an artificial diet. All the bacterial strains reehighly pathogenic to silkworm larvae reared on
an artificial diet. The symptom of this diseaseegpd in the‘%and %' Jarval instars. Enormous
bacterial multiplication was observed in the midisguThe same bacterial strains were not
pathogenic to silkworm larvae reared on mulberayés. The bacteria ingested by these larvae,
scarcely multiplied in their mid guts.

Vol. 44 1975

Kurisu K, Matsumoto T and Inoue Y (1975). Enhancedmultiplication of enterococcus in
the mid-gut rumen of the starved silkworm larvae,Bombyx mori L. J. Sericult. Sci. Jpn.
44:7-10.

The multiplication of bacteria in the mid-gut rumeinthe silkworm larvae, when they were
starved or ligatured, was investigated. In the gutirumen of the healthy silkworm larvae of the
5" instar, the number of general bacteria increadethe initial half of the B instar and
decreased at the later half. Such mode of incraadedecrease, however, were not observed in
the case oénterococcus.

When food substances in the mid-gut rumen wereatiotved to excrete for 24h by the
ligature of the larval posterior portion, enhancedltiplications of general bacteria and
enterococcus were observed. In such circumstance, the mulépba of enterococcus was more
intensive than that of general bacteria. Under dtagving condition, the number of general
bacteria decreased exponentially, but the numbemtefococcus increased remarkably.

Miyagawa M (1975). Effect of rearing temperature orthe formation of nuclear inclusion in
the midgut of the silkworm, Bombyx mori infected with a cytoplasmic-polyhedrosis virusJ.
Sericult. Sci. Jpn. 44:26-32.

It has been reported that the midgut of the silkmanfected with a CPV frequently
contained columnar cells with nuclear inclusiontie present study, the effect of rearing temp
on the formation of nuclear inclusion was invedega

When the rearing temp after the virus inoculationttlte larvae was low (15-20°C), the
frequency of columnar cells containing nucleartis@ns was much higher and more inclusion
was formed than in the case of rearing at the argliiemp (25°C). The nuclear inclusion
formation under low temperature rearing took placer to the polyhedron formation in the
cytoplasm; under the ordinary temp rearing the earcinclusion and the polyhedra formed at the
same time.

The nuclear inclusions were tetragonal in outlihem early stage of inclusion, but they
gradually changed their shape as the disease pleteand, in turn, exhibited hexagonal outline
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at a late stage of infection. Difference in the moelis of virus inclusion and the feed had no
apparent effect on the formation of the nuclealusion in the columnar cells.

Kawakami K (1975). Susceptibility of several varides of the silkworm,Bombyx mori L. to
Aspergillus disease and germination of fungus spores in larvélaemolymph.J. Sericult. Sci.
Jpn. 44:39-44.

Two formalin resistant isolates (K1, S85) é&pergillus flavus LINK were used as
Aspergillus disease agent. Silkworm larvae of both th&ahd 4" instar of three varieties of
Japanese races, J124, J131, J134 and two vaoetidsnese races C124, C135 were used as test
object for the inoculation of serial dilution ofettspore suspensions. The results indicated that
Chinese races were more resistant than Japanes¢odhe infection witlAspergillus fungi.

On the other hand, in the germination test of darithaemolymph obtained from larvae of
each variety of the silkworm, no difference amoigse varieties were detected in the
percentages of germination and the length of gelred of the incubated conidia.

It is concluded that the degree of the suscepiittiti Aspergillus infection among different
varieties of the silkworm are unproportional to tiemination rate or the length of the germ
tubes of conidia in the host haemolymph and thengetion test cannot be used to determine
the susceptibility of silkworm varieties.

Shimizu T (1975). Pathogenicity of an infectious dicherie virus of the silkworm Bombyx
mori, obtained from Sericultural farms in the suburbs d Ina city. J. Sericult. Sci. Jpn.
44:45-48. [Japanese]

lizuka T, Koike S and Mizutani JT (1975). Antibacteial substances in feces of silkworm
larvae reared on mulberry leaves. |. Antibacterialactivity of protocatechuic acid andp-
hydroxybenzoic acid isolated from fecesl. Sericult. Sci. Jpn. 44:125-130.

In this paper we report on the antibacterial amtivof procatechuic acid and p-
hydroxybenzoic acid isolated as the main antib&dtsubstances from feces. The fractionation
of the dried and powdered feces was carried omafked antibacterial activity was observed in
the ethyl acetate extractable fraction. This frattiwas subjected to a silica gel column
chromatography. The most of biological activity wesncentrated in the effluent from the
column with benzene: MeOH: AcOH (88: 10: 2, v/v)hel most active effluent was then
subjected to a polyamide C-200 column chromatogra@ls the result, two main spots on a
polyamide B-O thin layer chromatography with antitesial activity were observed. These two
substances which gave blue colour (B1) and viadduwr (V1) under UV ray were isolated and
then B1 was procatechuic acid and V1 as p-hydraiieoacid, respectively.

Antibacterial activity of some related phenol compds including these two substances
isolated feces was tested. In some compounds tdsgedoquinone, o-vanillin and pyrogallol
strongly disturbed the growth d& faecalis AD-4. Only scopolin out of several phenolic
compounds found in mulberry leaves showed antibattctivity.

Kurisu K, Matsumoto T, Himeno M and Tomioka Y (1975. Immunochemical properties of
the flacherie viruses in the silkworm,Bombyx mori L. I. Neutralization test. J. Sericult. Sci.
Jpn. 44:151-153.

Antisera against the two flacherie viruses (FV3l &WvSlI) with the different sedimentation
coefficient were prepared in the albino rabbitsg #me following immunochemical properties
were obtained. In the neutralization tests, botluséas were neutralized by the corresponding
antiserum. In the cross reacting tests of FVSI ¥EF antiserum against the other virus, the
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neutralizing activities were similar and a predpitn band was recognized in each reaction by
the OAKLEY-FURTHROPE's method. These evidences sagthat both viruses serologically
resemble each other and they have a common antigen.

Ishihara R (1975). Effect ofNosema bombycis infection on the termination of diapause of
the silkworm eggs and on the serosa cell. Sericult. Sci. Jpn. 44:165-166. [Japanese]

Kurisu K (1975). Penetration of muscrardine hyphaethrough the hair socket of the skin
and the side-wall of the tracheal manifold in the it(kworm larvae. J. Sericult. Sci. Jpn.
44:207-211.

In the case of hyphal penetration of muscardingjiftimough the body-wall of silkworm
larva, the hair-socket of the skin and the sidd ofathe tracheal manifold were considered to be
the weak points against hyphal invasion.

In the 3" instar larvae, the connecting part of the setaisrfdrmative cell of the skin had a
thin cuticular layer, and the space b/w the basthefseta and the papilla of the cuticle was
estimated 2~3m in width. In this particular part of the skin,etthistopathological changes
indicating the pre invasional and intensive fungesetration were frequently observed as well
as the defense response against the fungal ingshord such phenomena were less frequently
seen in the other parts of the skin.

The side-wall epithelium of tracheal manifold irethtigma of larva was covered by a thin
cuticular layer, and placed under the hiatus ardamella pores of the sieve plates. In this part,
the histopathological changes to indicate the sitenfungus penetration were observed in the
larvae treated at the lethal inoculation; but ia tase of nonlethal inoculation with the weak
pathogenic fungi, the visible defense responsésrehe were observed.

After the death of the host larvae, the hyphal appg from both the seta-setting points and
stigmata took place earlier than the other parth®tkin.

Matsuzaki K and Yoshida M (1975). Patterns of SDSej electrophoresis of proteins in
haemolymph of the NPV infected silkworm.J. Sericult. Sci. Jpn. 44:229-230. [Japanese]

Kawakami K, Ebihara T, Tsukida K, Morii K, Ono K an d Furusawa T (1975). On the easy
detection method for Aspergillus fungi in silkworm rearing house by means of the stap
agar. J. Sericult. Sci. Jpn. 44:327-332. [Japanese]

Kurisu K (1975). Hostopathological observations orthe cytomata which appeared in the
silkworm larvae infected with flacherie viruses.J. Sericult. Sci. Jpn. 44:340-344.

Tumor-like histopathological changes were observethe moribund larvae which were
infected with flacherie viruses and reared in apts condition. All of these abnormalities were
blastemic and belonged to the pathological growths.

Two sorts of tumor like pathological changes weeogmized in the midgut epithelium.
Each of them was characterized as papilliformed iafldmmatory. The papilliformed cytoma
was appeared frequently in the anterior part of riidgut epithelium. Small cells flocked
together in this nideleius and goblet cells did exist. This abnormality appeared as exerting
towards the coelon-side at first and finally chahge the visible risings of the midgut
epithelium. This abnormality was fairly constricted a vivisection and an intensive cellular
multiplication was recognized histologically.
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Besides, tumor-liked histological changes were nleskin the coelon. These pathological
growths were variable but seemed similarly to bkeatre, histologically. Myoblastoma-liked
abnormality, intensive cellular hypertrophy of adneal epithelium, thready or flocked unknown
tissues and large cells as a macrophage were @osdut the origin of these adhesive cytomata
was not identified.

Aoki J, Yanase K and Kusida T (1975). The pathogeaity to the silkworm and taxonomic
considerations on some muscardine fungd. Sericult. Sci. Jpn. 44:365-370. [Japanese]

Abe Y (1975). Dissolution process of nuclear polydeal bodies in the gut of chilled larvae
of the silkworm, Bombyx mori L. J. Sericult. Sci. Jpn. 44:371-374.

The dissolution of polyhedra of NPV in starved armlled larvae one day after the first
ecdysis was observed histologically. Surface oflearcpolyhera found in the fore-gut and the
anterior portion of the midgut of the test animadtlits affinity for acid stain and several slits
were observed on mot polyhedra. Inner part of tiséiseshowed high affinity for acid stain. In
non chilled control, polyhedra were observed onlyhie fore-gut and the anterior portion of the
midgut. On the other hand, in chilled larvae, pelgta were observed in all the regions of gut.
Inner part of polyhedra observed in both midgut &mt-gut in chilled larvae dissolved and
those surfaces lost its affinity for acid stain.

From these results, it is suggested that nucledyhedra dissolved immediately after
ingested in the fore-gut and the anterior portidnmadgut in non chilled control, but the
dissolution activity of digestive juice for polyh@dbecame lower in the case of chilled larvae,
and surface membrane of these plyhedra remainetlibis.

Furuta Y (1975). Studies on the previously unrepord flacherie virus infecting the
silkworm, Bombyx mori. Ill. Serological difference between the small fleherie virus and
the infectious oneJ. Sericult. Sci. Jpn. 44:375-380. [Japanese]

Abe Y (1975). Susceptibility of larval tissues ofhe silkworm, Bombyx mori L., to the
nuclear polyhedrosis virus. Il. Hisotopathological observations of flacherie-like larvae
inoculated with nuclear polyhedra following the lowtemperature treatment.J. Sericult. Sci.
Jpn. 44:424-427.

When the ¥ instar larvae inoculated with high concentratidn NPV following cold
treatment immediately after the moulting withouy deeding, these larvae showed the flacherie
like symptom, such as shortening body, and deattbatit 48h after inoculation. But when the
larvae were inoculated with low concentration ofypedral bodies following the same cold
treatment, they showed the typical signs of nucpedyhedrosis such as swelling of segmental
membrane and died after 120h or more followingitiogulation.

On the other hand, in midgut epithelium of thesevda which showed flacherie like
symptom, many number of cylindrical cells and golskells were heavily affected with nuclear
polyhedrosis virus and infected cells were degdadrand liberated into midgut lumen. Then a
lot of bacteria were observed in midgut lumen aaohdicoel of these heavily infected, flacherie
like larvae. These bacteria were similaStaptococcus group.

From aforegoing results, the process causing dahdrie like symptom was supposed as
follows: when the silkworm larvae were exposed &C Smmediately after the moulting,
susceptibility of midgut epithelium to NPV becamigher, and the cells of midgut epithelium
were heavily affected with the virus by inoculatiohhigh concentration of polyhedra. Infected
midgut epithelial cells were degenerated and lif@eranto midgut lumen. The infected larva died
in early time following the secondary invasion tieptococcus like bacteria.
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Yamaguchi K (1975). Studies on the interference baten viruses in the silkworm,Bombyx
mori L. Ill. Interference between A and C, strains of the cytoplasmic-polyhedrosis virusJ.
Sericult. Sci. Jpn. 44:468-471.

Studies have been carried out on the interferert@den A strain which forms large cubic
polyhedra and Cstrain which forms large irregular shaped inclasiof the CPV in silkworm.

When both A and C1 viruses were fed together tovsitm larvae, almost all of the larvae
were infected with the two viruses. Although thejority of the midgut cells of the larvae
infected with the two viruses contained either Aypedra or G inclusions, the remaining cells
contained two types of inclusions, A and @/hen the two viruses were fed to the larvae at 24
time intervals, interference took place b/w A ands/ituses at the organismic level, but not at the
cellular leel.

Kurisu K and Tomioka Y (1975). Bacterial penetration through the colon epithelium in the
silkworm larvae infected with flacherie virus. J. Sericult. Sci. Jpn. 44:491-492. [Japanese]

Watanabe H (1975). Variation in the number of nuclecapsid within the envelope of
nuclear-polyhedrosis virus multiplied in different tissues of the silkworm,Bombyx mori. J.
Sericult. Sci. Jpn. 44:497-498. [Japanese]

Vol. 45 1976

Seki H and Sekijima Y (1976). Detection of the sp#c antigen of the infectious flacherie
virus in the silkworm, Bombyx mori L., by the single radial immunodiffusion method.J.
Sericult. Sci. Jpn. 45:13-18.

The experiments were carried out in order to deteetspecific antigen of the infectious
flacherie virus (IFV) and also to find the optimucondition in which the single radial
immunodiffusion method should be applied. The fssobtained were as follows. The IFV
specific antigen could be detected through the lsingdial immunodiffusion mehod, by
observing a precipitated ring formed around theuriference of the well into which the solution
containing antigen was poured. Then antigen-antilvedction was carried out at 30°C for 24 to
48h and the precipitated ring thus formed was oleskeby means of the immuno viewer.

The concentration of the anti-IFV serum to be cioetz into the agar gel plate was 0.25 to
0.5% against the upper layer of the IFV antigemtsmh extracted crudely and was 1.0 to 1.5%
against the upper layer of the IFV antigen solugatracted crudely and was 1.0 to 1.5% against
the partially purified IFV antigen substance. Itsn@cognized that there is a linear relationship
b/w the size of the precipitated ring and the catregion of the IFV antigen. Therefore, this
method is applicable to determine approximately dmeount of the IFV antigen from the
silkworm larvae infected with IFV.

Watanabe H, Maeda S, Matsui M and Shimizu T (1976)Histopathology of the midgut
epithelium of the silkworm, Bombyx mori, infected with a newly isolated virus form the
flacherie-diseased larvael. Sericult. Sci. Jpn. 45:29-34.

The virus isolated from the suburbs of Ina Cityswtudied for its hitopathological aspects.
The virus is a spherical particle with a diamete2bd nm and its multiples in the nucleus of
columnar cell of the midgut. In addition, a lighadioautographic study revealed that DNA
synthesis occurred predominantly in the infectedleus of columnar cell during the virus
multiplication. The evidence suggests that the svita quite similar in histopathological
characteristics to the densonucleosis viruGaferia mellonella and animal viruses belonging to
the parvovirus group.
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Nagae T and Suzuki T (1976). The pathogenicity @treptococcus bacteria isolated from the
silkworm reared on an artificial diet. 1. Bacteriological characteristics of the isolated
Streptococcus bacteria. J. Sericult. Sci. Jpn. 45:41-47.

The strains belonged t@reptococcus faecium type andintermediate type were pathogenic
to silkworm larvae reared on artificial diet. Twimasns of Sreptococcus faecium of type culture
were not at all pathogenic.

Yamaguchi K (1976). Natural cure of the fall worm,Hyphantria cunea, infected with the
cytoplasmic polyhedrosis virus of the silkworm,Bombyx mori. J. Sericult. Sci. Jpn. 45:60-
65.

Susceptibilities of the fall webworm larvae to sedestrains of the silkworm CPV were
tested, and the process of histological changélseirmidgut epithelium infected with the virus
was investigated. Although the fall webworm larvas/e marked resistance to the silkworm
CPV, almost all of the larvae were infected witk thrus when the newly hatched larvae were
inoculated with a high concentration of virus, afdindant polyhedra were formed in the midgut
epithelial cells at the last stage of théidstar. The polyhedra formed were the same shape a
that tin the silkworm larvae.

During the f' molting stage, the majority of the infected cyliiodl cells were discharged
into the gut lumen, and, at the same time, thermregdive cells developed into new epithelial
cells for the physiological repair in the extenspagt of midgut epithelium. Polyhedra were not
formed in the new epithelial cells in th& thstar larvae, and no polyhedra were detecteditfiro
the 3% instar to pupation. Thus the fall webworm larvee & high concentration of the silkworm
CPV were alive and pupated. From the results it kgasgnized that the fall webworm larvae
infected with the BmCPV recovered from the infecti@mturally.

Kawase S and Kang SK (1976). On the nucleic acid @f newly-isolated virus from the
flacherie diseased silkworm larvaed. Sericult. Sci. Jpn. 45:87-88. [Japanese]

Miyajima S (1976). Ultraviolet absorption as a titmtion method of the cytoplasmic
polyhedrosis virus of the silkworm,Bombyx mori L. J. Sericult. Sci. Jpn. 45:89-90. [English]

Ultraviolet absorbency at 260 nm has been used fapid and simple method of determine
CPV concentration. The method will detect the nadieétive and aggregated virus as well as the
active virus.

Miyajima S (1976). Serological properties of cytoplsmic-polyhedrosis virus of the
silkworm, Bombyx mori L. J. Sericult. Sci. Jpn. 45:245-250.

Experiments concerning precipitation ring testserabsorption test and neutralization test
for CPV, NPV, IFV and RDV (rice dwarf virus). Predin ring, cross absorption and
neutralization tests revealed that two strains BVCTC and HC which form polyhedra of
tetragonal and hexagonal shape respectively hdteterogenic antigens. In the precipitin ring
and cross-absorption test, no common antigen of @RY detected in NPV, FV and RDV.
Therefore, it can be concluded that CPV is serohldlyi unrelated to NPV, FV and RDV.

Miyajima S (1976). Resistance of cytoplasmic-polyleosis virus to some physico-chemical
treatments. J. Sericult. Sci. Jpn. 45:251-257.

The CPV of the silkworm lost its infectivity wheredted at 85°C or at high temp. The
critical condition of the virus inactivation wadiezated as 85°C for 10 min. in 0.01 M phosphate
buffered saline (pH 6.8). The virus was stable@Csfor 30 min. CPV is a heat resistant virus.
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CPV was freeze thawed in a freezer at -20°C andsiccator at 20°C. No loss of infectivity
occurred after 9 cycles of freeze thawing treatm€mV was not inactivated by ether, sodium
deoxycholate and acid (at pH 3.0), which indicdtes the CPV belongs to the ether, sodium
deoxycholate and acid-resistant group virus.

Miyajima S (1976). Measurement for titration of the cytoplasmic-polyhedrosis virus
concentration by the use of some immunological metids.J. Sericult. Sci. Jpn. 45:300-304.

In order to find the suitable titration method loé BmCPV several immunological methods,
such as hemagglutination reaction, flocculation, tesde flocculation test, precipitin ring test
and fluorescent antibody method were applied. Relagensitivity of different methods was
examined. The fluorescent antibody method was @essitive to detect the virus antigen, and
the precipiting ring test was the next. The latteis more sensitive that both slide flocculation
test and hemagglutination reaction for the detactibthe virus. And then the flocculation test
was most insensitive among these methods.

The value for the sensitivity of various methodwiofis detection indicated that fluorescent
antibody method could show up as little as 2 X tfly/ml of the virus. The precipitin ring test,
slide flocculation test, hemagglutination reactard the flocculation test allowed the detection
of as little as 6 x TG mg/ml, 5 x 10 mg/ml, 4 x 10° mg/ml and 2 x 18 mg/ml respectively.
From the results it is considered that the virtratibn can be obtained by immunological method
to examine the virus dilution end point.

Yamaguchi K (1976). Resistance of the fall wormHyphantria cunea, to the cytoplasmic
polyhedrosis virus of the silkworm, Bombyx mori. J. Sericult. Sci. Jpn. 45:377-378.
[Japanese]

Watanabe H and Takamiya (1976). Susceptibility ofhe silkworm larvae, Bombyx mori,
reared under different light conditions to polyhedrosis viruses.J. Sericult. Sci. Jpn. 45:403-
406.

In the present study, the effect of light rearimgnditions on the susceptibility of the
silkworm larvae to the polyhedrosis viruses wasstigated. The susceptibility of larvae reared
continuously in the dark to a nuclear- and cytapiaspolyhedrosis virus inoculated perorally
was much higher than that of larvae reared contislyan the light. This effect of light rearing
conditions on the susceptibility to viruses was enconspicuously observed in larvae reared on
fresh mulberry leaves than in those fed on aréfidiet. Histological observations of the midgets
from larvae reared under different light conditiegygested that different physiology of midgut
was directly induced by the effect of light conaiits of larval rearing and thus made it possible
to change the susceptibility of the silkworm lartaeiruses.

Asayama T (1976). Electron microscope observationnothe morphogenesis of the two
strains of a nucleopolyhedrosis virus of the oak kworm, Antheraea pernyi. J. Sericult. Sci.
Jpn. 45:484-490.

Comparative observation on the morphogenesis oP¥ bf Antheraea pernyi was carried
out between the strain forming multi-shaped indosbody (MSIB) and the strain forming
triangular inclusion body (TIB). Frequency distilmm of the numbers of nucleocapsids
observed in an envelope differed in the two vitugigs. MSIB-NPV ranged from one to 19 with
highest frequency at 4 nucleocapsids. On the dthred, TIB-NPV ranged from one to 12, and
about 76% of the virus bundles consisted of on@ naicleocapsids. Size of nucleocapsid of the
former was about 40 x 260-300 nm and the latterateaait 40 x nm. MSIB-NPV was similar to
the typical NPVs in the deposition process of isa body protein. On the contrary, adhesion
of clumpy inclusion body protein at the surfacedeleloping inclusion body was observed in
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TIB-NPV. Formation of thick superficial layer inrge inclusion body of TIB-NPV was observed
and virion was not included in this zone. Membrargesiructure closely associated with aligned
nucleocapsids was also observed in the infectetemsicThe structure did not seem to have
derived from nuclear membrane nor to become theelepe of nucleocapsid. Budding of
nucleocapsids was seen at the surface of nucleabraee.

Miyajima S (1976). Studies on the hemagglutinatiowith cytoplasmic-polyhedrosis virus of
the silkworm, Bombyx mori L. J. Sericult. Sci. Jpn. 45:491-497.

Hemagaglutination (HA) reaction with purified CPV tbfe silkworm was investigated by the
use of some mammalian erythrocytes. The resultaired are:1. Purified CPV and CPV-
infected midgut homogenate hemaglutinated chickepthecytes, but healthy midgut
homogenate did no2. When several conc. of a chicken erythrocyte susipann saline were
mixed with an equal amount of the virus suspengio®.01 M PBS saline (pH 6.8_, 0.4-0.5%
erythrocyte suspensions always gave the best se3ultvhen 4, 25 and 35°C were used for the
reaction temperature, the most suitable resultatéained at 4°C4. The stable pH range of the
reaction was b/w 5.5 and 8.6 at 4°C in PBS andrtilmum quantity of the virus detectable was
4-12ug/ml. 5. The CPV hemagglutinated chicken, sheep and moy#e&ecytes, and the chicken
erythrocyte was the most sensitive among thénThe HA value of CPV decreased gradually
when CPV was kept at 4°C for more than two day$hen CPV was treated with ether, Tween
80-ether, sodium desoxycholte, fluorocarbon (onfmmalin or hot water (90°C, 10 min). UV
(40 min.), the HA value was not affecteel. Hemagglutination inhibition (HI) reaction was
positive on PV.

Vol. 46 1977

Inoue H (1977). Effect of the metamorphosis of thesilkworm, Bombyx mori, on the
multiplication of a flacherie virus. J. Sericult. Sci. Jpn. 46:20-24.

The paper deals with the multiplication of a flagbevirus in the midgut epithelium during
the process of larval-pupal and pupal-adult tramsétion. When virus infected"Snstar larvae
become a pupa, all of larval midgut cells were hilsged into the midgut lumen. The
multiplication of the virus in the pupal midgut ggélium as detected by the fluorescent antibody
technique was quite few and this fact was the santiee adult one. In the midgut lumen of the
moth, cells showing weak fluorescence were pressm,presumed to have been derived from
the larvae.

Nagae T (1977). The pathogenicity oStreptococcus bacteria isolated from the silkworm
reared on an artificial diet Ill. Antibiotic resist ance of the isolatedstreptococcus bacteria. J.
Sericult. Sci. Jpn. 46:25-31.

Investigation was made on antibiotic resistanceSlogptococcus bacteria isolated from
silkworm larvae which had been reared on an adifidiet containing chloramphenicol or
leucomycin. The results obtained were as follows:

(1) The isolated strains were resistant to eaclibiatit administered. Therefore, the
protection of silkworm larvae against these straiyshe two antibiotics decreased markedly. (2)
Cross resistance between leucomycin and other iderantibiotics was found among the
isolated strains. (3) Thiopeptin, penicillin andeptomycin suppressed the infection of the
inoculated strain which was resistant against elmgrhenicol and leucomycin.
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Furusawa T and Kawase S (1977). Effect of proteinyathesis inhibitors on virus specific
RNA synthesis in the silkworm,Bombyx mori, infected with cytoplasmic polyhedrosis virus.
J. Sericult. Sci. Jpn. 46:167-167. [Japanese]

Yamaguchi K (1977). Regeneration of the midgut egiklial cells in the silkworm, Bombyx
mori, infected with cytoplasmic polyhedrosis virus.J. Sericult. Sci. Jpn. 46:179-180.
[Japanese]

Abe Y (1977). On the crystallographic forms of polgedral bodies of cytoplasmic
polyhedrosis viruses originated fromPhilosamia cynthia ricini, Lymantria fumida fumida
and Dendrolimus spectabilis, formed in the larval mid-gut epithelium of the slkworm,

Bombyx mori. J. Sericult. Sci. Jpn. 46:291-296.

Three kinds of polyhedral bodies of CPV originatemm PRCP, LFPC and DSCP when
inoculated to newly hatched“nstar silkworm larvae, the crystallographic forofsLFCP and
DSCP in the silkworm larvae showed some irregutams,ie, square planes of dodecahedron
with cube changed to rectangular planes and ceplain of rombic dodecahedron changed to
pentagonal or hexagonal plane. But the crytalogeapbrm of original PRCP, pentagonal
dodecahedron was never changed in the sw.

Furuta Y (1977). Studies on the small flacherie virs of the silkworm, Bombyx mori L. I.
Difference between SFV and IFV in infectivity and he sensitivity to formaldehyde and
heat. J. Sericult. Sci. Jpn. 46:297-300. [Japanese]

Abe Y (1977). Susceptibility of larval tissues ofe silkworm, Bombyx mori L. to the nuclear
polyhedrosis virus. Ill. Histogenesis of fat bodiesluring the moulting and its inhibition by
the virus. J. Sericult. Sci. Jpn. 46:301-305.

In the healthy larvae, fat body cells multiplied bytosis before the moulting and the
basement membrane of the cells disappeared dunegmulting. Thereafter each cell was
liberated. After the moulting fat body newly frohretfree cells. These histological changes of the
fat bodies were observed in each larval moulting ti@ other hand, afore-going regeneration of
the fat bodies was not observed in the infectechlgreven in case where the moulting occurred
in the infected larvae. The development of newlyrfed fat body in the larvae treated with low
temperature was inhibited by the infection of naclgolyhedrosis virus.

Inoue H (1977). Thermal therapy of virus disease dhe silkworm, Bombyx mori. J. Sericult.
Sci. Jpn. 46:306-312.

The thermal therapy (37°C for 24h) of larvae ingectwith IFV was most effectively
achieved during the molt or within 12h after edsy3ihe heat treatment could be shorted upto 6h
if it was performed just after ecdysis. The larvabijch had been administrated with lethal dose
of IFV just after hatching, did not succumb to thieease, but made cocoons when repeatedly
treated at 37°C for 24h at each larval ecdysiggés).

The multiplication of small flacherie virus SFV washibited at 37°C. When the SFV
infected larvae were reared at 27°c after infectibre amount of SFV antigen, which was
estimated by a single radial immunodiffusion te$the midgut increased with time, but reduced
at larval ecdysis. In addition, when the larvaeemeansferred from 27°C to 37°C after ecdysis,
the reduction of SFV antigen was continued.

The formation of cytoplasmic polyhedra (cp) wasilited at 37°C. When the larvae
infected with CPV were reared at 27°C, the CPVated cells were discharged from the midgut
epithelium at ecdysis and the newly regeneratdd appeared at its place.
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Maeda S, Watanabe H and Matsui M (1977). Purificatin of an Ina-isolate virus of the
silkworm, Bombyx mori. J. Sericult. Sci. Jpn. 46:313-317.

The virus has been demonstrated to be quite siimilpathological and chemical natures to
the densonucleosis virus @alleria mellonella and animal parvoviruses. Serological studies
with the antiserum of purified Ina-isolate virusvealed that Ina-isolate virus is serologically
quite different from an infectious flacherie virofthe silkworm.

lizuka T, Koike S and Mizutani J (1977). Antibacterial substances in feces of silkworm
larvae. Il. Quantities of some phenolic acids in fees of larvae reared on various artificial
diets.J. Sericult. Sci. Jpn. 46:325-330.

Protocatechuric acid (PA) is a main phenolic aéllowed by p-hydroxybenzonic acid
(HA) is observed in the feces of silkworm larvaarezl on mulberry leaves. In artificial diet fed
silkworm larvae, caffeic acid (CA) was observedrafram PA and HA in minor quantities.

Yanagita T and Saijo S (1977). Studies on the forndehyde resistance ofAspergillus fungi
attacking the silkworm larvae. |. The oxidizing acton of formaldehyde by Aspergillus spp.
J. Sericult. Sci. Jpn. 46:347-352. [Japanese]

Furuta Y (1977). Studies on the small flacherie virs of the silkworm, Bombyx mori L. II.
Some characteristics of virus strains.J. Sericult. Sci. Jpn. 46:353-358. [Japanese]

Nagae T (1977). The pathogenicity oStreptococcus bacteria isolated from the silkworm
reared on an artificial diet. V. Effect of the dietary composition on the pathogenicity of
Streptococcus faecalis. J. Sericult. Sci. Jpn. 46:384-390.

Streptococcus faecalis A-2 showed no pathogenic activity to silkworm lagveeared on
mulberry leaves.

Inoue H (1977). Effect of low temperature on the mitiplication of a flacherie virus in the
silkworm, Bombyx mori. J. Sericult. Sci. Jpn. 46:453-454. [Japanese]

Vol. 47 1978

Kang SK, Nakagaki M, Shimizu T and Kawase S (1978Rurification of Ina-flacerie virus
and some properties of its nucleic acidl. Sericult. Sci. Jpn. 47:39-46.

Ina-flacherie virus, which had been isolated in886m flacherie diseased silkworm larvae
in sericultural farms at Ina-shi, Nagano Prefectwas purified and some properties of its
nucleic acid were investigated. The results shotlatithe virus was a spherical particle with a
diameter of about 20 nm, having the sedimentatioefficient of 100 s. Bothe fibrous and
powdery nucleic acids were extracted from the pedifvirion and both were positive to
diphenylamine reaction.

Evidence from formaldehyde reaction and stainirapprties with acridine orange indicated
that the virus genome DNA was single stranded tacinvirion, which resembled to the denso-
nucleosis virus and adeno-associated virus. Howeler fibrous nucleic acid extracted was
double stranded. Electrophoresis of the virus DNApolyacrylamide gel showed two bands.
The results may indicate that this virus containgle complementary strands in separate virions
and most parts of the nucleic acid become doubd@déd on extraction. Therefore wer consider
that this virus belongs faarvovirus group.
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Kang SK and Kawase S (1978). Some properties of g protein of Ina-flacherie virus. J.
Sericult. Sci. Jpn. 47:53-56.

Purified preparations of Ina-flacherie virus proteiere fractionated by polyacrylamide gel
electrophoresis and amino acid composition wasriahted by amino acid analyser. Two
polypeptide components, IP | and IP Il were dettcaed the molecular weights of these
compounds were 55,500 and 45,500 respectively.|IFPhié was major polypeptide comprised
about 80% of the total virus protein.

Seventeen amino acids were detected by an amidaaelyzer from the hydrolyzate of the
virus protein and the pattern of amino acid conpmsiwas similar to those of several other
insect viruses.

Abe Y (1978). Susceptibility of larval tissues inhe silkworm, Bombyx mroi L., to the
nuclear polyhedrosis virus. IV. Effects of virus ifdection on larval cuticle formation. J.
Sericult. Sci. Jpn. 47:113-118.

Histological observations were carried out on thgegument of silkworm larvae infected
with nuclear polyhedrosis virus at various stagethe 3° instar to determine the effect of virus
infection on the formation of new cuticle duringetinoulting. In healthy larvae the epidermal
cell layer became thick by elongation of cells ghgtogen was stored in the cytoplasm near the
basement membrane before tfendoulting (60 h after the"2moulting). The larvae exuviated at
84 h after the ¥ moulting.

In larvae infected with the virus immediately aftére 2° moulting cytopathological
changes caused by the virus were seen in epideetialat 36 h after the infection and cell layer
did not become thick. Glycogen was not stored i@ tiytoplasm. The larvae died without
forming the new cuticle. In larvae infected withetlvirus at 24 h after the"2moulting,
cytopathological changes caused by the virus whserved in epidermal cells at 48 h after the
infection and the cell layer became thick at 72terahe 2° moulting. But when most epidermal
cells were infected, the storage of glycogen in e¢bé&dermal cells was not observed and no
cuticle formation was observed. On the other haviten the infected cells were very few, the
storage of glycogen in the epidermal cells was eskeand new cuticle was normally formed at
84 h after the @ moulting. In larvae infected with the virus at Béfter the ¥ moulting, the
epidermal cell layer became thick and glycogen stased in the cytoplasm. The larvae could
exuviate to next instar. The pathological chandesfected epidermal cells was observed 60 h
after the inoculation.

Sato F, Inoue H, Furuta Y and Ayzawa C (1978). Immuofluorescence observation on the
multiplication of a small flacherie virus in the sikworm, Bombyx mroi. J. Sericult. Sci. Jpn.
47:171-174.

In the present work, histopathological observatiaese carried out with the fluorescent
antibody technique on the multiplication of a sniktherie virus in the silkworm. The frozen
sections of the virus infected larvae showed thatvirus specifically infected to the columnar
cell of the midgut epithelium but scarecely mulgpl in the other tissues such as foregut,
hindgut, integument, silk gland, muscles, trachegls, Malpighian tubules, fat body and
hemocytes. In the columnar cell, the virus formgds/matrix in the nucleus and the cell having
giant nucleus reached up to 10 per cent of thesvinfected cells at an advanced stage of
infection.

Sato F, Shimizu T and Inoue H (1978). Immunofluoresence observation on the formation
of SFV antigen in the silkworm,Bombyx mroi, infected with an Ina-isolate virus.J. Sericult.
Sci. Jpn. 47:175-176. [Japanese]
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Watanabe H and Maeda S (1978). Genetic resistance tperoral infection with a
densonucleosis virus in the silkwormBombyx mroi. J. Sericult. Sci. Jpn. 47:209-214.

One of the most resistant and nonsusceptible stiairperoral infection with @ombyx
densonucleosis virs (DNV) was C124, while N124istreas highly susceptible. The mode of
inheritance of resistance as shown in C124 wasstigaged with individuals of the F1 and F2
and backcrossed hybrids obtained from crosses batie two inbred strains, C124 and N124.
The results of the test revealed that suscepidsliof the reciprocal F1 hybrids of CX124
and the backcrossed hybrids to N124 were nearlgdhee as that of N124, whereas the F2 and
the backcrossed hybrids to C124 showed much lowsceptibilities than N124. Comparative
analysis of the log virus dosage percent infec{immobit) lines among those hybrids indicated
that the resistance in C124 strain was inheritdaea®y controlled by a recessive major-gene.

Abe Y (1978). Alteration of discharged Nosema bombycis sporoplasm in silkworm
alimentary canal. J. Sericult. Sci. Jpn. 47:221-225.

The spores treated with KOH solution or ingested sldgworm larvae changed their
stainability. Namely inner part of spore lost iffiraty for basic stain and two granules stained
with acid dye were recognized. Small sporoplasmih wioor cytoplasm, which had been
discharged from spores, developed to large ovdid egth two nuclei and one vacuole in the
cytoplasm. They were observed in peritrophic memyrao that they seemed to be protected by
the membrane. Some sporoplasm were observed areheof microvilli.

Furuta Y (1978). On the heredity of the resistancé small flacherie virus in the silkworm,
Bombyx mroi. J. Sericult. Sci. Jpn. 47:241-242. [Japanese]

Abe Y (1978). Propagative reproduction ofNosema bombycis NAGEGELI in silkworm
larvae of the silkworm.J. Sericult. Sci. Jpn. 47:279-284.

Histological observation of infected silkworm laevawhich were perorally administered
spores ofNosema bombycis in the 2¢ instar revealed that thidoseme cells occurred only in
granulocytes in 24 h. The parasite cells develdgpadund acidophilic cells (APC) in vesicles of
the granulocytes, some of them were released ltdlbod stream and entered the muscle layer
of midgut in 48 h. Cytoplasms of midgut epithekalls, silk gland cells, and Malpighian tubule
cells were found to contain APC and empty vesiadéghe distal end near the basement
membrane and young and matured sporoblasts atréral end near the lumen in 72 h. The
sporoblasts had developed to the spores in 96 hhigttime, large parasite cells appeared in
granulocyte and were liberated into the hemocoké Gells became amoeboid cells with two
nuclei and invaded other host cells. APC appeapelet responsible for earlier propagation,
while amoeboid cells engage in later spread.

Abe Y (1978). The life cycle ofLeptomonas sp., a protozoan parasite of the silkworm,
Bombyx mori L. J. Sericult. Sci. Jpn. 47:421-426.

Kobayashi M, Nakagaki M and Kawase S (1978). Chrome Droplets during Histolysis of
Midgut of the silkworm, Bombyx mroi. J. Sericult. Sci. Jpn. 47:440-444. [English]

In the present paper, we examined histochemicaly gupal midgut and found that the
midgut contents contained a lot of granules whiategstrong Feulgen reaction. These granules
suggested that they corresponded to the “chrordetjgets’ which had been observed in insect
tissues during larval molting and metamorphosie €mphasis of this work is put on that the
formation of these granules may be attributableotoformational alterations of chromatin.
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Vol. 48 1979

Noguchi Y and Yamaguchi K (1979). An immune resporsof the fall webworm,Hyphantria
cunea, to the infection by a cytoplasmic-polyhedrosis viis of the silkworm, Bombyx mroi.
J. Sericult. Sci. Jpn. 48:15-18.

Although the larvae of fall webwormblyphantria cunea, were susceptible to the infection
by a cytoplasmic polyhedrosis virus (CPV) of thikworm, Bombyx mori, almost all of the
infected larvae recover from the virus infectioheThatural cure was apparently due to the larval
capacity to replace the infected midgut cells ® tnewed epithelial cells at the molt. The fall
webworm larvae thus being naturally cured showednttarked resistance to the infection by a
silkworm CPV administered seconderly whereas tashfrcontrol larvae were quite susceptible.
The mechanism of immune response of the larvaeetoitus infection was discussed.

Abe Y and Fujiwara T (1979). Mode of multiplication of a protozoan, Pleistophora sp.
(Microsporidia: Nosimatidae), in the midgut epitheium of silkworm larvae. J. Sericult. Sci.
Jpn. 48:19-23.

Histological observations showed tiiRi&istophora sp. multiplied by nuclear division in the
cytoplasm of cylindrical cells of anterior portiai the midgut of silkworm larvae, when this
microorganism was administered perorally. The prdisst became multinucleate baton-like in
these cells and then divided into binucleate rofamths. These forms passed into the midgut
lumen and invaded into another cylindrical cells.

Inoculated protozoan also parasitized posteriotigroof the midgut. In this case, however,
the binucleate round forms originating from multileate baton like forms in the cylindrical
cells did not pass to the lumen but transformed pansporoblasts and later to mature spores in
the same host cells.

Iwamoto A and Eguchi M (1979). Comparison of threegroteases in the digestive juice of
the silkworm: Substrate specificity and the effecbf inhibitors. J. Sericult. Sci. Jpn. 48:31-36
[Japanese]

Kawakami K and Naka A (1979). Detection of an entowgenous fungus,Metarhizium
anisopliae from the soil of mulberry fields and their pathogerncity to the silkworm. J.
Sericult. Sci. Jpn. 48:43-52.

An entomogenous fungubetarhizium anisopliae (METSCHNIKOFF) SOROKIN is well
known as the pathogen of “green muscardine” in rthescardine diseases of the silkworm.
Bombyx mori and other wild insects. It has beenn believed tih@tmain source of the fungus
infection of the silkworm are wild insects attackdég muscardine fungi spontaneously.
Therefore, in order to improve the control methofisilkworm muscardine, it is necessary to
know whether thre are any other sources of thedsingfection to the silkworm in fields. The
present paper deals wilihetar hizium anisopliae distributed in the soild of mulberry fields as the
primary source of the fungus infection to the sibkm.

An entomopathogenic fungulletarhizium anisopliae was easily detected in the mulberry
field soild by the dilution plate method using @02Zween 40 sterile solution and the selective
agar medium. Czapek Dox-rose Bengal (60 mg/l) enigghenicol (0.1mg/ml) cyclohexamide
(2.0 mg/ml) agar (CRC agar) or by the baiting (ag) method using living silkworm pupae.
Many isolates oM. anisopliae from the soil of the mulberry fields showed higlihmgenicity to
silkworm larvae. Isolates dfl. anisopliae obtained from the mulberry field soil were divided
into three forms into three forms in their conids&e and in colour of colony: a short spored
form with greenish black colony (the most commomTfoM. Anisopliae (METSCHNIKOFF)
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SOROKIN var.anisopliae), a short spored form with pale green colohy. @nisopliae var.
anisopliae) an a long spored form with greenish black coloifl. anisopliae
(METSCHNIKOFF) SOROKIN var.major TULLOCH). Foregoing results suggest thit
anisopliae is distributed in the soil as a soil born fungud ooly over winter in the soil of
mulberry fields as reservoir, but also grow in slod.

Eguchi M, lwamoto A and Yamaguchi K (1979). Relatiaship among protease from the
midgut, peritrophic membrane and digestive fluid of the silkworm, Bombyx mori. J.
Sericult. Sci. Jpn. 48:53-58.

The relationship among protease of the midgut ¢isperitrophic membrane and digestive
fluid was investigated. In the elution pattern fr@@pharose 6B of these proteases, the first peak
of midgut protease which is considered to be a man®bound enzyme accorded with that of
the peritrophic membrane. The similarity in elutipositions of free enzymes (second and third
peaks) was seen among the midgut, peritrophic memsband digestive fluid. The enzyme
corresponding to the second peak of digestivedfipibtease was produced by the solubilisation
of midgut protease with Lubrol WX. The proteaseavayt of the peritrophic membrane per wet
weight was low and comparable to that of the midginereas the protease showed high specific
activity (activity per mg of protein) which wastlé lower than that of the digestive fluid. The
experiment by Ouchterlony’s double diffusion methedlealed that protease of digestive fluid
and peritrophic membrane and one of midgut protease identical immunologically. The result
obtained suggest that proteases transported framnildgut epithelium are reversed and
concentrated in the peritrophic membrane and digelkinto the lumen as free enzymes.

Eguchi M, Haneda | and lwamoto A (1979). Proteasenhibitors in the haemolymph of the
silkworm, Bombyx mori: their effect on the protease from the digestivddid and the midgut
of the silkworm. J. Sericult. Sci. Jpn. 48:89-95.

The effect of inhibitors in the haemolymph of thé&worm on the proteases from the
digestive fluid and midgut of the silkworm was sedland compared with their effect on trypsin
and chymotrypsin. Protease activity of the midgud ¢éhe digestive fluid was inhibited by the
addition of haemolymph. The enzyme activity-haemmgip concentration curve of digestive
fluid protease was similar to that of trypsin, butve of midgut protease was somewhat different
from the above proteases. Three inhibitors were ostnated by the gel filtration of
haemolymph of Sephadex G-75, the first fractionikiitbd the digestive fluid and midgut
proteases, the third one was effective to trypsith @hymotrypsin and the second one inhibited
all the four proteases. The first and third fracsiavere heat stable but the second one was heat
labile. The inhibitory effect decreased during fifié instar, increased just before pupation and
there was no great change in the pupal stage.

lizuka T, Koike S and Mizutani J (1979). Antibacteial activity of some low molecular
substances in the digestive juice of silkworm lan& Bombyx mori L. J. Sericult. Sci. Jpn.
48:96-100.

A main antibacterial activity in the digestive jaiof silkworm larvae fed on mulberry
leaves was investigated by using dialyzed digegtii@e and ethyl acetate soluble fractions of
digestive juice. In the above experiments, it wagnized that some low molecular substances
in the digestive juice had a main antibacterialvitgt

As low molecular antibacterial substances from digestive juice of silkworm larvae,
caffeic acid (CA) and protocatechuic acid (PA) wisated by Koikeet al (1978) and D(-)-2,3-
diaminopropionic acid which Wada and Toyota (19ék¢ady isolated from the digestive juice
was recognized as antibacterial substance by ligl¥@7). In these experiments the antibacterial
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activities of CA, PA, quinic acid and chlorogenicida(ChA) were investigated in the synthetic
medium adjusted to pH 7.0 and pH 10.0 respectively.

As a result of these experiments, in the synthre@dium at pH 10.0, 500 ppm of CA shows
evidently antibacterial activity, which ChA doestrshow the activity even in the medium
containing 1000 ppm. However, when 1000 ppm of @&s added to the medium containing
500 ppm of CA, the antibacterial activity was extedy increased. This synergistic action must
play an important part in the control of bactefiata in the gut of silkworm larvae.

Abe Y (1979). Anti-trypanosomal effect of acridine orange, sodium azide or high
temperature on Letomonas sp. (Protomonadina; Trypanpsomatidae).J. Sericult. Sci. Jpn.
48:106-110.

Anti-trypanosomal action of acridine orange, sodiazide and high temperatures on
Leptomonas sp. culturedn vitro and in the pupal hemocoel of the silkworBombyx mori was
investigated. Acridine orange and sodium azide pgdpthe multiplication of the flagellates
cultured in vitro, but did not soin vivo. On the contrary, the flagellate, when exposed to
temperatures higher than°8for 24 h died botlhn vivo andin vitro. Theflagellate appeared to
be eliminated from the hemolymph by phagocyticactdf the host insect since degenerated
protozoans were detected in the blood cells.

Iwano H and Ishihara R (1979). Temperature and effets of chemical stimuli to hatch of
Nosema bombycis spores.J. Sericult. Sci. Jpn. 48:142-146.

It is known thatNosema bombycis spores are stimulated to hatch by eithgOHKCI
mixture or 0.1 M K2CO3+KHCO3 mixture (pH 10.7) &°Z. Hatching also depends on the
medium temperature as was already reported, wheregry pH shift from high to neutral and
by Sorensen buffer with KCI as well.

Attempts were made to differentiate the stepdNobombycis spore hatch. Spores, when
exposed to kD, at 5°C, were primed to hatch in distilled water at@mfter thoroughly washed
with distilled water to remove J@,. Spores, however, did not hatch in distilled wate25C
after suspended in 0.1 M,BO;+KHCO; mixture (pH 10.7) at 8. Under 40C on the other
hand, suspended in,&,+KCI mixture hatched, but did not so in®0O;+KHCO; mixture. Those
spores suspended in the latter medium, howevee paatially primed to hatch in distilled water
at 25C. These results indicate that the mode of actiaihese two mixtures on the hatch Nof
bombycis spores is different. Besides there are at leastst@ps in hatch, that is, the step for
priming by chemicals followed by another step reqgitemperature only.

Abe Y and Higuchi Y (1979). Histological observatio of the integument in larvae of
Antheraea yamamai, infected with a nuclear polyhedrosis virusJ. Sericult. Sci. Jpn. 48:179-
180. [Japanese]

Sakamoto E and Horie Y (1979). Quantitative Changeof Phosphorus Compounds in
Hemolymph during Development of the silkworm,Bombyx mori L. J. Sericult. Sci. Jpn.
48:319-326. [English]

Phosphorus compound in haemolymph of the silkwdBombyx mori were determined
during larval and pupal stages. The results arevanmed as follows:

(1) The total amounts of phosphates in hemolympiged from 30 to 8@ moles per mi
and elevated in the latter half of th® iistar. The total phosphates were large in amipumtale
than those in female in pupal stage. (2) Acid delydhosphate comprised a large portion of the
total phosphate during larval and pupal stages @@seicontent of inorganic phosphate was
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approximately 10% of total phosphate. (3) The preseof large amount of S-6-P and little
amount of both G-6-P and inorganic phosphate wetected in hemolymph of thé"Snstar
larvae by liquid chromatography, whereas S-6-P @r@tP were scarcely found in hemolymph
of pupae. (4) The quantitative changes of polyabgpinate and trehalose in hemolymph were
determined.

In the %" instar larvae hemolymph S-6-P ranged from 13 tou2®woles per ml, being
approximately twice as much as that of trehaloge fetabolic significance of S-6-P in the
silkworm was briefly discussed.

Kunimi Y and Morita Y (1979). Effect of the larval stage and the food condition on the
susceptibility of the silkworm, Bombyx mori, to a cytoplasmic-polyhedrosis virus.J.
Sericult. Sci. Jpn. 48:332-336.

Changes in the susceptibility of the silkworBombyx mori to a cytoplasmic polyhedrosis
virus (CPV) during the'3instar were investigated using larvae in threfetéht food conditions:
rearing with mulberry leaves (ML-rearing), reariwgh artificial diet (AD-rearing) and rearing
with artificial diet from the first to second instand with mulberry leaves thereafter (AM-
rearing). The susceptibility of larvae to CPV inclearearing was high in the early stage,
especially immediately after the second moult aag weduced until the middle stage and then
rapidly increased up to thé’3noult. The larvae in AM-rearing immediately aftae 2 moult
were more susceptible than those in ML-rearing.weleer, at 10, 24 and 48 h after the first
feeding of the S instar, the larvae in AM rearing were less susbkpthan those in ML-rearing.

Fujiwara T (1979). Infectivity and pathogenicity of Nosema bombycis to larvae of the
silkworm. J. Sericult. Sci. Jpn. 48:376-380. [Japanese]

Furuta Y (1979). Effects of physiochemical treatmenon the antigenicity and pathogenicity
of flacherie virus in the silkworm, Bombyx mori. J. Sericult. Sci. Jpn. 48:444-448. [Japanese]

Kato Y, Nakayama S and Takeuchi T (1979). Fractioriton of PROPERTIES OF Fraction
Il Protein in the Haemolymph of the Silkworm, Bombyx mori L. J. Sericult. Sci. Jpn.
48:484-490. [English]

Fraction IIl protein, fractionated from haemolympinotein of silkworm larvae by gel
filtration on Sephadex G-150 column, was separattdthree peaks, IlI-A, IlI-B and 1lI-C, by
ion exchange chromatography on DEAE-celluloe coluBach fraction was further fractionated
into two or three peaks on a TEAE cellulose coluifimese peaks separated from each of three
fractions, IlI-A, Il1-B and IlI-C were termed HlI-A 1I-A 5, III-A 5, 11I-B 4, 1I-B,, I1I-C4, 11I-C, and
I1I-Cs. Each of the components was examined by polyavigia gel electrophoresis and all were
heterogeneous. The estimation of molecular weidM8V) of the eight components was
performed by SDS-polyacrylamide gel electrophordfisA ; gave two bands (MW 23,000 and
74,000). 1lI-A and Ill-A; age a single band corresponding to MW 28,000 a#@®d0D
respectively. IlI-G gave a single band (MW 25,000), lIl-@ur bands (the lowest MW 26,000;
the highest MW 64,000) and 11I-C3 also showed foands (the lowest MW 26,000; the highest
MW 64,000).

Vol. 49 1980

Yanagita T (1980). Studies on the formaldehyde restance ofAspergillus fungi attacking
the silkworm larvae. Il. Aldehyde dehydrogenase ofspergillus spp. J. Sericult. Sci. Jpn.
49:45-50.
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In the process of investigation on the resistarfcAspergillus fungi to formaldehyde, the
presence of an aldehyde dehydrogenase in the furglsswas discovered. The enzyme was
partially purified from the mycelial matéspergillus flavus-oryzae by precipitating with
ammonium sulphate and acetone. Enzyme activity gvaatly accelerated by the addition of
glutathione. The optimum pH for the oxidation ofrfaldehyde by this enzyme was determined
to be 8.1. The enzyme oxidized formaldehyde andtatshyde and the activity for
formaldehyde was much higher than that for acetgide. Other aldehydes and alcohols were
not oxidized by this enzyme. This enzyme was utstabroom temperatures (2225

Yanagita T (1980). Studies on the formaldehyde restance ofAspergillus fungi attacking
the silkworm larvae. lll. Relation between the formdehyde resistance and the aldehyde
dehydrogenase activity ofAspergillus spp. J. Sericult. Sci. Jpn. 49:51-56.

Cultured Aspergillus fungi showed the maximum aldehyde dehydrogensaatydn 7
days at 30C. The enzyme activity was detected in isolateAspérgillus flavus-oryzae group,A.
tamari group andA. ochraceus group. It was also observed Aspergillus oryzae which had
never been in contact with formaldehyde.

However, the activity differed between species Adpergillus according to their
formaldehyde resistance: the resistant fungustisslaowed high enzyme activity and vice versa.
The enzyme activity was increased by subcultura oredium containing formaldehyde.

Miyagawa M and Sakai H (1980). On a previously unneorted strain of the cytoplasmic-
polyhedrosis virus of the silkworm, Bombyx mori. J. Sericult. Sci. Jpn. 49:169-170.
[Japanese]

Tanaka S and Shimizu T (1980). Spread of a nuclegmolyhedrosis in silkworm rearing on
artificial diet. J. Sericult. Sci. Jpn. 49:211-217. [Japanese]

Kagawa T (1980). The efficacy of formalin as disimctant of Nosema bombycis spores.J.
Sericult. Sci. Jpn. 49:218-222.

The present study was carried out to clarifying réslationships between the conditions of
formalin treatment (concentration, length of tteatment and temperature) and the death rate of
Nosema bombycis spores.

With the increase of concentration, the extensiopeoiod or rise of temperature, the death
rate of spores increased. These factors when cealiitensify the action of formalin on spores.
The efficacy of formalin as disinfectant filosema bombycis spores under a certain temperature,
relates to the combination of its concentration #mel length of treatment, that is, the critical
range of effective disinfection can be expressetkims of the product of value of the formalin
concentration and the length of the treatment.

Fujiwara T (1980). Three microsporidians (Nosema spp.) from the silkworm, Bombyx mori.
J. Sericult. Sci. Jpn. 49:229-236.

Three microsporidians belonging to the geNasema were found in silkworm adults which
had been raised by the silkworm growers in Japantamtatively designated as M11, M12 and
M14. This paper deals with their biological chaeaistics and their pathological effects to
silkworm larvae Nosema sp. (M11): Site of infection: malpighian tubulelkgiand, muscale and
fat body; Sporulation stages: a sporont divides into sporoblasts; sporont size 4<@~4um,
sporoblast 4~& 2~4um, spore: ovocylindrical; 3.8 1.7 um; polar filament 83tm (79~90um)
in length. Locality: Ibaraki-ken; Pathogenicitywer thanN. bombycis.
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Nosema sp. (M12): Site of infection: malpighian tubulelkgiland, muscale and fat body
with hypertrophy; Sporulation stage: a sporontdbgi into two sporoblasts; sporont size %7
3~5um, sporoblast 7~8& 3~4 um, spore: ovocylindrical; 5.% 2.1 um; polar filament 11§m
(106~133um) in length. Locality: Chiba-ken; Pathogenicitg: lagh as\. bombycis.

Nosema sp. (M14): Site of infection: malpighian tubulelkgland, muscale and fat body;
Sporulation stages: a sporont divides into two aplaists; sporont size 5%73~5um, sporoblast
4~7 x 3~5um, spore: ovoidal; 4.% 2.4 um; polar filament 10um (106~115um) in length.
Locality: Niigata-ken; Pathogenicity: lower thahbombycis.

Tanaka S, Hara M and Ishisaka T (1980). The relatioship between the incidence of
nuclear polyhedrosis in silkworm larvae reared with an artificial diet during the young
stage and the rearing period in the Sericultural fams. J. Sericult. Sci. Jpn. 49:247-248.
[Japanese]

Yanagita T (1980). Studies on the formaldehyde restance ofAspergillus fungi attacking
the silkworm larvae. IV. Relation between pathogemity between pathogenicity to
silkworm larvae and chitinase activity of Aspergillus flavus-oryzae. J. Sericult. Sci. Jpn.
49:440-445.

Formaldehyde resistance dispergillus fungi was investigated by the analysis of
pathogenicity against the silkworm in relation twymatic action irAspergillus flavus-oryzae
fungi. No relationship existed between the activifylipase and cellulase and pathogenicity to
silkworm larvae. The chitinolytic action @tspergillus flavus-oryzae involved both liquefying
and saccharifying activities and the rate of ligusj activity was higher than that of the
saccharifying activity. The activity of chitinolgtienzyme, bothe liquefying and saccharifying, in
the fungi was found to change parallel to pathagjgnagainst silkworm larvae.

Yanagita T (1980). Studies on the formaldehyde restance ofAspergillus fungi attacking
the silkworm larvae. V. On the decomposition of chin of larval skin by Aspergillus flavus-
oryzae fungi. J. Sericult. Sci. Jpn. 49:446-450.

The mechanism of the fungus invasion through the eksilkworm larvae was investigated
by determining the decomposition of chitin in thetide by both liquefying or saccharifying
activities of the chitinolytic enzyme @fspergillus flavus-oryzae. When the newly hatched larvae
were inoculated withAspergillus flavus-oryzae, amino sugars were easily extracted from the
larvae and the polymerization degree of chitin dased. Such a decomposition of chitin was
marked at a early time in the growth of the fufidie decomposition of chitin as determined by
the liquefying activity ofAspergillus flavus-oryzae occurred in parallel with pathogenicity.

Kawase S, Hashimoto Y and Nakagaki M (1980). Charéerization of flacherie virus of
silkworm, Bombyx mori. J. Sericult. Sci. Jpn. 49:477-484.

Flacherie viruses of the silkworrBombyx mori were purified and following results were
obtained. Nucleic acid of flacherie virus (FV) bktsilkworm was single stranded RNA, which
had a molecular weight (MW) of %40° daltons and the RNA content in the virion was 28.5
Four structural proteins VP1 (MW: 31,000-32,0000R2 (MW: 41,000-42000), VP3 (MW:
49,000) and VP4 (MW: 68,000-69,000) were foundhia tirion and the VP1 was major capsid
protein accounting for 70% of the total virion minis. These data suggesst that FV belongs to
picornavirus group and the cryptogram of FV wa®deined to be R/1:2.4/29:S/S:1/O.

Watanabe H and Shimizu T (1980). Epizootiological tadies on the occurrence of
densonucleosis in the silkwormBombyx mori, reared at sericultural farms. J. Sericult. Sci.
Jpn. 49:485-492.
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Epizootiological investigations were made on thecunence of densonucleosis at
sericultural farms in Saitama and Nagano Prefestumelicating an enzootic of densonucleosis in
the both sericultural areas; occurrence of theadisavas only noted at a few farms in Nagano
Prefectures. The enzootic was mainly due to théngaf the silkworm strains of nonsusceptible
or highly resistant to the infection of densonusleovirus. However, densonucleosis virus was
generally detected in the dust from every farm iandl Pfefecture, even from farms where
nonsusceptible silkworm strains were reared andacarrence of densonucleosis had been seen.
It was found that the virus detected in the duss warived from contaminated mulberry leves
with a densonucleosis virus which multiplied choadily in the mulberry pyralidGlyphodes
pyloalis, infesting the mulberry plantation. Under thesecumnstances, rearing of the
nonsusceptible silkworm sgtrain seemed to be orkeobest ways to protect the densonucleosis
in the farm. In Saitama Prefecture, on the othadhhe densonucleosis virus was not detected in
the dust from any farm, nor densonucleosis infedtiothe mulberry pyralid was recognized.

Sato R and Watanabe H (1980). Purification of matug microsporidian spores by iso-
density equilibrium centrifugation. J. Sericult. Sci. Jpn. 49:512-516.

The present study was made to establish the patidit method of mature microsporidian
spores by iso-density equilibrium technique usimgrgse or Percoll (colloidal silica, Pharmacia).
Although it was unsuccessful to isolate mature eapdrom any of immature spores, host tissue
debrises and bacteria by centrifugation using beffePercoll. After centrifugation of Percoll
mixed with partially purifiedNosema bombycis spores in Beckman Type 65 rotor at 78,0009 for
30 min., a band consisting of mature spores watusixely obtained. The recovery rate of
mature spores averaged over 90% and no damage spdines in the course of purification was
observed.

Vol. 50 1981

Kato S (1981). Extraction of a pathogenic substandeom Hafnia sp., a bacterial pathogen
of flacherie of the silkworm, Bombyx mori. J. Sericult. Sci. Jpn. 50:47-50. [Japanese]

Tanaka S and Shimizu T (1981). Spread of a nuclegmolyhedrosis in silkworm rearing on
artificial diet (Continued). J. Sericult. Sci. Jpn. 50:115-119. [Japanese]

lizuka T, Faust RM and Travers RS (1981). Isolationand partial Characterisation of
Extrachromosomal DNA from Serotypes of Bacillus thuringiensis Pathogenic to
Lepidopteran and Dipteran Larvae by Agarose Gel Eletrophoresis. J. Sericult. Sci. Jpn.
50:120-133. [English]

Extrachromosomal DNA molecules of 24 differeBacillus thuringiensis strains were
consistently isolated using a procedure which aptislysis of the normally lysozyme resistant
vegetative cells. 24 strains dBacillus thuringiensis contained extrachromosomal DNA
molecules of various sizes that were readily vigedl with agarose gel electrophoresis and that
ranged from >200 to <1 megadaltons (Mdal), depandin the strain. A determination of the
numbers of extra chromosomal DNA molecues baseaganose gel profiles revealed that there
were 1 forsotto andthompsoni, 2 for subtoxicus, entomocidins, ostriniae and dermatadiens, 3 for
dendrolimus and Indiana, 5 for galleriae, 6 for canadermis, morrisoni and isralensis, 7 for
wuhanensis, 8 for kenye, tolworthi andpakistani, 9 for thuringiensis (BA 068) anddakota, 10 for
toumanoffi, 11 for thuringiensis, 14 for for kyushuensis and 16 forKurstaki (HD-1). Such
abundance and variety of extrachromosomal DNA efesnés a rare phenomenone among
bacterial species. In serologically identical véeie (Thuringiensis Berliner andthuringiensis
BA-068, serotype-1sotto and entomodicus, serotype 6), only serotype 6 strains show similar
extrachromosomal DNA profiles and while a numbessiofains ofBacillus thuringiensis have
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some extrachromasomal DNA elements in common,ndistifferences can be observed in the
DNA profiles between serotypes and even amongsti@lithe same serotype.

Watanabe H and Shimizu T (1981). Factors concernedith the epizootics of nuclear
polyhedrosis in the silkworm observed recently in exicultural farms. J. Sericult. Sci. Jpn.
50:146-153.

The epizootiological investigations on the occuceiof diseases in Sericultural farms in
recent years suggested that the nuclear polyhadnasi become dominated to occur throughout
several prefectrures, especially in summer andréating seasons. As factors concerned with
epizootics of nuclear polyhedrosis, neither wideead of a high virulent nuclear-polyhedrosis
virus (NPV) in Sericultural farms, nor the reariofsw strains with decreased resistance were
recognized. On the other hand, incomplete disirdacthat allows to remain some amont of
viable viruses in the rearing house was frequesttserved in the most of the Sericultural farms.
Among sw viruses, NPV showed the highest viabilitder the natural condition within the
rearing house. Accordingly, as far as incomplegenéection of rearing house and instruments
was carried out, it was highly possible that theerg epizootics of nuclear polyhedrosis much
depends on the repeated infection with NPV survifredn disinfection and the increasing
infestation of NPV during the multiple silkworm rea&s.

Sato R, Kobayashi M, Watanabe H and Fujiwara T (198). Serological discrimination of
several kinds of microsporidian spores isolated fnm the silkworm, Bombyx mori, by an
indirect fluorescent antibody technique.J. Sericult. Sci. Jpn. 50:180-184.

Nosema bombycis and seven kinds of microsporidia isolated from itifected silkworm
were used in the present study. These microspoweige different in the pathogenicity, the
target tissue and the spore morphology. Howevelirant fluorescent antibody tests of these
Microsporidian spores revealed that the four ofntheere serologically the same witk.
bombycis, suggesting they belonged to the common speciesth® contrary, the other three
Microsporidian spores reacted only with each hogols antiserum. These results indicated that
the indirect fluorescent antibody test of sporesvsed to be one of the most useful methods for
species discrimination of microsporidia being ini@aes to the sw.

Matsubara F, Ohnishi M, Matsumoto T and Hayashiya K(1981). Studies on the application
of rearing of the silkworm with aseptic method to sriculture. I. Groping for stage to
transfer the larvae fed on artificial diet from aseptic to natural rearings from the view point
of the resistivity to virus infection. J. Sericult. Sci. Jpn. 50:259-265.

This report is concerning to grope the proper stigswitch over the artificial diet to
mulberry leaves during larval raising period frdme wiew point of susceptibility of the larvae to
virus. About 200 thousands of sw larvae were rgaoim artificial diet in the bioclean roon. Four
groups of larvae were set and reared on artifaiie under aseptic state, during *)stage only,

2) I*and 2 stages, 3)ito 39 stages, 4)°ito 4" stages, respectively and then reared naturally
on mulberry leaves to final stage. Susceptibiliteesirus infection were tested by means of A)
cold treatment at 5°C for induction, B) oral admatration and C) subcutaneous injection of NPV
respectively.

Occurrence of the disease in the aseptic larvaeofedan artificial diet during early
developmental stage, from the group 2) to the gedupvas lower than that in the larvae fed on
mulberzy for whole stages. In the case of A), dachal group reared on artificial diet from the
1% to 2 to the & or to the & instars showed lower induction rate in the ordkantthe larvae
reared naturally on mulberry leaves. In case o) C), however, the susceptibilities to NPV
administrated increased in the decreasing ordaising period on mulberry leaves.
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It was concluded from these data that the stagwattsfer the larvae fed aseptically on
artificial diet to natural stage should be 3d Biistar.

Matsubara F, Ohnishi M, Matsumoto T and Hayashiya K(1981). Studies on the application
of aseptic rearing method of silkworm to sericultue. Il. Effect of multiple rearing on the
susceptibility of virus infection of the silkworm larvae fed on artificial diet for younger
stages.J. Sericult. Sci. Jpn. 50:266-270.

Susceptibilities to virus infection of the silkworarvae which had been reared aseptically
on an artificial diet for younger stages and themsferred to rear on the mulberry leaves wee
examined. This investigation were carried out s&ring times in a year.

1. Virus susceptibilities of the larvae to oral admtrition and subcutaneous injection with a
nucear polyhedrosis virus (NPV) did not vary thlowgaring seasons of a year.

2. The occurrence of disease by administration oftaptgsmic polyhedrosis virus (CPV) was
low.

3. The larvae which had been fed on artificial diethia bioclean room for younger stages grew
normally after they were transferred to the mulpdeaf feading without any effect of
seasonal variation in the quality of mulberry leave

Iwano H and Ishihara R (1981). Inhibitory effect of several chemicals against the hatch of
Nosema bombycis spores.J. Sericult. Sci. Jpn. 50:276-281.

Of nine kinds of chemicals tested, 0.001% soluti@mi Hilite® (Potassium
Dichloroisocyanurate) inhibited, immediately, aftezatment, the hatch &. bombycis spores
most effectively, followed by 0.1% of Benzethoniu@hloride, Cockton® and One Stroke
Embirorf. These chemicals hold their inhibitory effect qoies at room temperature, for 24h
after preparation.

Feeding test oN. bombycis spores with mulberry leaves showed spres treatédHilite®
lost their infectivity to the sw. Hiliftdid not retarded the growth of sw larvae when fath w
leaves at the concentration of 0.1%.

Hukuhara T, Midirikawa M and Ito H (1981). Purifica tion of a cytoplasmic-polyhedrosis
virus from silkworm feces.J. Sericult. Sci. Jpn. 50:301-305.

Groups of & instar larvae were administered an artificial diéth had been contaminated
with polyhedra of a cytoplasmic polyhedrosis virAfter feeding for two or three days on this
diet, the larvae were transferred to uncontamindietand their feces were daily collected. The
feces (1g) were macerated in 10 ml of 0.05-0.1 Mwu pyrophosphate to detach the adsorbing
virus and incorporated into an aqueous two phagaraon system consisting of 5 ml of 20%
(w/w) dextran (MW 200,000-300,000) and 2 ml of 4Q¥/w) polyethylene glycol 6000. The
detached virus entered the upper phase, whileatigen particles constituting the feces entered
the lower phase. The upper phase was transferr@abtber vial and 1/100 volume of 20% (w/w)
detran sulfate 500 (MW 500,000) and 1/10 volume dfl NaCl were added. In this biphasic
system the virus was concentrated in the loweradetulfate-rich phase. Serial dilutions of the
macerated feces and the purified preparation wererglly administered to newly-hatched
larvae in order to determine theirsk&s expressed by dry weight per unit volume. Thg ¢€
the starting material was 158 times as great as dhahe purified preparation. This result
indicated that most (157/158) of the non-viral fematerial was eliminated by the purification
procedure. Feces collected on different days wenapared in their infectivity by bioassays of
the preparations purified from them. The feces sl during the period when the larvae were
fed virus-contaminated diet were highly infectivedgpresumed to contain ingested polyhedra
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and virions liberated from them. The feces collede2 days after the larvae were transferred to
uncontaminated diet showed very low infectivity.wéver, the infectivity began to increase in 4
to 5 days following the peroral administration @lyhedra and reached a very high level on the
last day of the fifth instar. These feces were ymesd to contain the virus which had multiplied
in the epithelial cells of the larval midgut.

Inoue H (1981). Double infection of midgut epithedl cells with nuclear and cytoplasmic-
polyhedrosis virus.J. Sericult. Sci. Jpn. 50:311-319.

Double infection of a nuclear polyhedrosis virusPly and a cytoplasmic polyhedrosis
virus (CPV) were investigated histopathologically the midgut in the swBombyx mori. Fifth
instar larvae were subjected to low temperatureCY5for 24 h after ecdysis and then
administered with a mixed suspension of NPV and CRkich formed a big CPV-inclusion
body in the nucleus of the columnar cell, and r@ate23°C. Double infection occurred in not a
few columnar cells. Proteinaceous crystals of CRM &PV were distinguishable by (1)
stainability to bromophenol blue after pretreatmeith methanol and hot water, CPV-inclusion
body was stained but not NPV-polyhedron, (2) sied &3) crystal form. Both viruses were
observed as being independent multiplication arsibfuof two kinds of proteinaceous crystals
was not occurred; however, lots of numbers of madecid of NPV attached to the surface of
CPV-inclusion body, followed with incorporation sbme of them into the inclusion body, and
othat was in contrast to NPV-polyhedron incorpogtnveloped NPV and its empty envelops.

Hukuhara T and Midorikawa M (1981). Assessment of ie occurrence of the cytoplasmic
polyhedrosis in silkworm population reared on an atificial diet. J. Sericult. Sci. Jpn.
50:345-346. [Japanese]

Shimizu T and Komori S (1981). Pathogens from cocas soiled inside and their tolerance
to dry heat treatment. J. Sericult. Sci. Jpn. 50:355-358.

It sometimes happens that the inner surface oftaaois soiled by the injured or diseased
prepupa or pupa in it. The authors examined suctto§cocoons pathologically.

(1) As high as 70.45% out of 952 cocoons, previodsied in the filature factories, were
fond to be contaminated with nuclear polyhedrddiswever, a lower rate of contamination was
found from such sort of raw cocoons from farmeB. The nuclear polyhedra and the toxic
crystals ofBacillus thuringiensis were not inactivated by the routine treatment ryigocoon-
drying before silk reeling. (3) The nuclear polyredvere not inactivated completely by the
treatment of 110°C, 60 min. but the toxic crystaése not inactivated by 140-150°C, 60 min. On
the other hand, the cytoplasmic polyhedra and tifeciious flacherie viruses showed a low
tolerance to the heat treatment.

Matsumoto T, Matsubara F, Ohnishi M and Hayashiya K (1981). Researches on the
application of aseptic rearing method to silkworm earing. Ill. Microbial survey at the end
of raising young larvae in the bioclean roomJ. Sericult. Sci. Jpn. 50:359-365.

The pathological studies were carried out whensilidarvae were reared on the artificial
diet under an aseptic condition during tfie-13“ stages and then reared on mulberry shoot to the
final stage. At the end of rearing in the biocleaom, the microbes such as bacteria, fungi and
viruses were tested for the survey of health ofdheae.

(1) Microbes in the room air were checked by theilrger method. Microbes in the larvae
were examined by plate culturing method for baatarid fungi, by microscopic observation of
polyhedra for nuclear polyhedrosis virus (NPV) aytbplasmic polyhedrosis virus (CPV), and
by immunological diagnosis for flacherie virus ([FMwo persons entered into the clean room
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for the starting of rearing, bed cleaning, and $ipp the food. (2) The number of viable
microbes in the room counted in the range of 3%adacteria and 3.5 x 10-1.1 x i’ fungal
cells. Bacillus, Staphylococcus, Pseudomonas, Proteus, Penicillium, Aspergillus, Cladosporium
and yeas were isolated from Impinger fluids. Mi@slwvere counted mostly in summer. (3) Four
microorganisms ofStaphylococcus, Enterococcus and yeast were detected in larvae only in
summer. No fungi and viruses of NPV, CPV and IFfevdetected in every rearing season. (4)
Thus certified larvae were followed by raising onlberry shoot to the final stage. No diseased
larvae were observed.

It was proposed by the authors that larvae reaneartificial food should be certified to be
germ-free at the end of the raising in bio-cleaomiofor stabilization of supplying of young
larvae to the new Sericultural system.

Furuta Y (1981). Pathogenicity and solubility of dkworm nuclear and cytoplasmic
polyhedra treated with formaldehyde.J. Sericult. Sci. Jpn. 50:379-386. [Japanese]

Ishihara R and Nikaido H (1981). Buoyant density ofNosema bombycis (Nosematidae:
Microsporida) spores.J. Sericult. Sci. Jpn. 50:457-458. [Japanese]

Watanabe H and Shimizu T (1981). A historical aspemn the epizootics of densonucleosis
in the silkworm, Bombyx mori. J. Sericult. Sci. Jpn. 50:472-477. [Japanese]

Vol. 51 1982

Nagae T and Suzuki T (1982). The pathogenicity @treptococcus bacteria isolated from the
silkworm reared on an artificial diet. V. Effect of vitamins in the diet on the pathogenicity
of Streptococcus faecalisto the silkworm. J. Sericult. Sci. Jpn. 51:40-45.

Investigation was made on the effect of B vitamaukled to the artificial diet on the
pathogenicity ofStreptococcus faecalis to silkworm larvaeS. faecalis M-8 was low pathogenic
to larvae reared on the basal artifical diet withamy B vitamin. The pathogenicity &f faecalis
M-8 increased markedly in the larvae reared ondilee including nicotinic acid, folic acid or
biotin. The mineral optimal amount of B vitaming{ml) required for the growth . faecalis
was determined - Nicotinic acid, 25-250; folic gddb-2.5; biotin, 1.0-2.0, pantothenic acid, 50-
150, pyridoxine, 1.0.

The variable pathogenicity o faecalis to the larva reared in an artificial diet was
discussed in relation to mineral optimal amountBofitamins required for the growth of the
bacteria and the amount contained in the artifitied.

Kawakami K (1982). Estimation of fungus contaminatbn by air sampling method in
rearing room for the silkworm, Bombyx mori. J. Sericult. Sci. Jpn. 51:46-50.

It is necessary for the safety production of cocwosilkworm rearing to know an effect of
fungicidal disinfection or a degree of microbiahtamination in rearing room for the silkworm.
Air sampling method by the Biotest RCS air ceng#l sampler was more effective than
sedimentary sampling method with petridishes otecthg air born fungi contained in room air
of rearing room for the silkworm. Fungi ranging rfral0/100 liter to 7.5 x 10/100 liter were
trapped by RCS air sampler from room air of silkmaearing ouse. Both of fundPenicillium
and Aspergillus, were found with high frequency in air sampling. f&w colonies of
Cladosporium, Alternaria, Paerilomyces, Cephalosporium, Rhizopus or Mucor were also
detected in trappings. The biotest RCS centrif@gabampler may be useful for estimating the
microbial contamination in rooms or tools, suchrathe silkworm rearing room with artificial
diet, since it is highly efficient, battery poweredmpletely portable and easy to handle.
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Kawase S, Nakagai M, Bando H and Furuta Y (1982).t&dies on the chemical properties of
“flacherie virus isolted by Furuta” in the silkworm , Bombyx mori. J. Sericult. Sci. Jpn.
51:58-65.

Chemical properties on a small flacherie virusacHerie virus isolated by Furuta (FVF),
were investigated and compared to those of Indéae virus Bombyx-DNV). The purified
FVF had a diameter of 22 nm and the buoyant deisiGsCl was found to be 1.40. The nucleic
acid in the intact virion was determined to be Engiranded DNA by diphenylamine reaction,
formal-dehyde reaction and acridine orange stainiMpreover, it was supposed that
complementary single stranded DNA (plus and mimies3d contained in separate virions, since
the DNA was extracted as double stranded DNA undeditions of appropriate high salt buffer
and elevated temperature. Four structural prote&ins, major protein (VP1) with a molecular
weight (MW) of about 50,000 and the other threeanproteins (VP2, VP3 and VP4) with MWs
of about 57,000, 70,000 and 77,000 were found ifr BY SDS-PAGE. These compositions
were closely similar to those Bbmbyx-DNV. Immunological investigation usirgombyx-DNV
antiserum also showed that both FVF &uinbyx DNV are identical virus, or both are closely
similar strain to each other.

Utsumi S and Nishimura T (1982). On the antBtreptococcus protein (APS) in the digestive
juice of silkworm larvae, Bombyx mori. J. Sericult. Sci. Jpn. 51:84-92.

Growth of general bacteriagg, Bacillus thuringiensis, Pseudomonas aeruginosa,
Staphylococcus aureus, was inhibited under the alkaline condition of digesjuice of silkworm
larvae, but that of the alkaline tolerant streptmtavas not inhibited. Anti streptococcal activity
was found in macromolecular parts obtained by mediribe gel chromatography on sephadex
G-75 from the fraction salting out of digestivecieli The active fraction was sensitive against the
proteolytic enzymes and thermolabile at over 7@tc1H min. The active fraction was sensitive
against the proteolytic enzymes and thermolabilevat 70°C for 15 min. Therefore, the active
substance seemed to be a macromolecular protein veasl tentatively termed “Anti
Streptococcus Protein (ASP). Anti bacterial spectrum of ASP exeith the specific property
namely growth of bacteria belongingSweptococcus genus was inhibited exclusively, and mode
of anti streptococcal action was considered to hetdriostatic. The fifth instar larvae,
administered orally the alkaline tolerant streptmtavere reared continuously under unsuitable
condition and fed on the malnutritional mulberrgves. In such a case, many larvae tested were
attacked with a disease of the intestinal flachénievhich the multiplication of the administered
bacteria with other bacteria was observed in tim@stine. Accordingly, intestinal flacherie in
the silkworm larvae seemed to have been occurrednbliplying the various bacteria in
digestive organ, when the larvae had such a delicandition as to lower the ASP activity of
digestive fluid. In the digestive fluid, the alkadi tolerant streptococci were considered to be
primary invaders, and to induce the acid productthre to the bacterial multiplication.
Secondary, the growth of invaders to be a kindéfénsive Protein” occurring in the digestive
fluid.

Miyajima S (1982). Refractive index in haemolymph ad gut juice of the silkworm infected
with some viruses.J. Sericult. Sci. Jpn. 51:176-181.

Refractive index in haemolymph and gut juice of shilkeworm, Bombyx mori, infected with
three virusesije, nuclear polyhedrosis virus (NPV), cytoplasmicyb@drosis virus (CPV) or
flacherie virus (FV) is described. The results of#d are as follows.

1. Refractive index in haemolymph:In the case of oral inoculation with CPV to tH&iBstar
larvae, refractive index in the haemolymph shoveedelred haemolymph values as compared
to the healthy larvae, and from 4 days later tliedince increased. When silkworm larvae
were inoculated with NP\per os, the index of infected larvae showed a little lgalue
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comparing with control, and the both values inceeaim parallel. When FV was inoculated
per os into 4" instar larvae, the difference of the values betwamculated and control
became large on 8-9 days after FV inoculation. Wher8" instar larvae treated at 5°C for 48
h and showed the same symptoms of cytoplasmic pdigsis were compared with control,
the index was found to be lower than control.

2. Refractive index in gut juice: In the case of peroral inoculation with CPV, thiedence of
the index of gut juice was not found until 3 dafteaCPV inoculation, but 4-6 days after the
inoculation, the difference became a little largéhen the larvae were inoculated with NPV
or FV, or treated with cold treatment, the valugeshiese virus inoculated larvae did not show
any difference as compared to those of control.

lizuka T, Abe K, Faust RM, Ohba M and Bulla LA (1982). Isolation of Covalently Circular
DNA from Bacillus thuringiensis subspp. Tohokuensis, kumamotoensis and tochigiensis. J.
Sericult. Sci. Jpn. 51:209-217 [English]

Three new serotypes @. thuringiensis were examined for the presence of covalently
closed circular (CCC) DNA molecules using a proceduhich optimizes lysis or the normally
lysozyme resistant vegetative cells. The resultainbd can be summarized as follows:

Two of the three subspecies Bfthuringiensis contained CCC DNA molecules of several
sizes that were readily visualized with agaroseesgtrophoresis and that ranged from 120% 10
to approximately 2 x F0daltons, depending on the strain. A determinatibthe numbers of
plasmid DNAs based on agarose gel profiles revetlet were 3 for substhokuensis, 4 for
subsp.kumamotoensis and non for subspochigiensis. B. thuringiensis subsp.kumamotoensis
harboured a giant CCC DNA above molecular weight2 x 16 daltons, however both subsp.
tohokuensis and kumamotoensis each harboured 3 relatively small CCC DNAs of Emsizes.
The absence of extrachromosomal DNA elements irspsubchigiensis in this experiment
indicates the countrary with results of many inigegions that the production of parasporal body
is accompanied by the presence of plasmic DNA. Sfaamation studies to determine the
genetic fuctions of plasmid DNA are in progress.

Seki T, Abe K, Tsutsui R and Watanabe T (1982). Idation and partial purification of an
enzyme contained in the silkworm digestive juice dabilizing Bacillus thuringiensis toxic
crystal. J. Sericult. Sci. Jpn. 51:279-285.

The toxic crystal obtained froiacillus thuringiensis was solubilized by the digestive juice
of the silkworm larvae. The solubilizing activity the enzyme in the silkworm digestive juice
was assayed by estimating the absorbance at 286f hoic solution. An enzyme solubilizing
toxic crystal in the digestive juice of silkwornmae was isolated and purified 70 fold by methyl
alcohol treatment, gel filtration on Sephadex Gaf column chromatography on DEAE-
Sephadex A-50. The enzyme also showed the proieahytivity against casein, and the
solubilization activity was similar to the protetity activity in optimum pH, PH stability and
thermal stability. These results suggested thatetheyme solubilizing toxic crystal in the
silkworm digestive juice had also a protease ligiviy.

Seki T, Faust RM, Abe K, Bulla LA, Tsutsui R and Wadanabe T (1982). Biochemical Action
of the Bacillus thuringiensis subsp. dendrolimus é-Endotoxin to the Silkworm Larva,
Bombyx mori. J. Sericult. Sci. Jpn. 51:289-304. [English]

The molecular mode of action of tléeEndotoxin produced by8. thuringiensis subsp.
dendrolimus at the subcellular level was investigated. Paradporystals contained a toxic
substance unit that had an apparent molecular wefghpproximately 66,000 when solubilized
with protease or midgut juice from larvae Bf mori (L.). In addition to this subunit, a large
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polypeptide that had an apparent molecular weiglabout 2,30,000 and another toxic subunit
with and apparent molecular weight of 33,000 weddaited from parasporal crystals treated with
midgut juice of NaOH. The toxic subunit of moleaulaeight 66,000 caused inhibition of
succinate dehydrogenase and cytochrome c¢ oxidasigities in midgut mitochondrial
preparations oB. mori larvae. The toxin had no significant effect on thestivities in midgut
mictochondrial preparations &. Americana (L.). The toxic subunit also caused a reduction of
midgut ATP leveldn vivo. In vitro effects on cytochrome ¢ by all the fractionatedriaroieties
from the crystalline inclusion bodies suggest titwt toxin has proton carrying properties not
unlike uncoupling agents against promoting ele@nig H transport across mitochondrial
membranes with release of respiration, effects yinctirome c resulted in spectral shift and
reduction of its oxidized form. The experimentasuks indicate that th®. thuringiensis 6-
endotoxin can interfere with subcellular respirgtenzymes and carriers and may lead to
uncoupling of oxidative phosphorylation (or integevith ATP formation) and dissociation of
cellular oxidation from energy production as paatedi by other workers.

Faust RM, Adams JR, Abe K, lizuka T and Bulla LA (1982). Comparative Morphology
and Size Distribution of the Parasporal Crystals fom Various Strains of Bacillus
thuringiensis. J. Sericult. Sci. Jpn. 51:316-324. [English]

Thirty three strains oB. thuringiensis representing 24 different H-antigen serotypes and 2
non H-antigenic strains were examined by electrécranacopy and their parasporal inclusions
were compared for differences in morphology and.diz general, the parasporal crystals in the
various strains oB. thuringiensis were found to be bipyramidal in shape, however,esstrains
produced crystals that were cuboidal, rhomboiddtregular in shape. A wide variation in size
of parasporal crystals exists among the variowsrstrof B. thuringiensis with a continuum of
sizes that range in length from relatively small6(@m) to unusually large 1.8m crystals.
Widths varied from 0.3-0.@im. In at least 10 strains & thuringiensis, inclusion bodies other
than the parasporal crystals were produced tha&nofould be observed embedded in the
parasporal crystal and when freed, these bodiesihapes that were usually cuboidal, although
spheroidal and ovoidal shapes also were observegirfg of the inclusion bodies from the
parasporal crystals left cavities at the site eféimbedded body in the crystal.

Mikuni T, Kawakami K and Nakayama M (1982). Surviva of an entomogenous fungus,
Metarhizium anisopliae, causing the muscardine disease of the silkwornBombyx mori, in
the soil of mulberry plantation. J. Sericult. Sci. Jpn. 51:325-331.

To know the primary infectious sources for the @tifen to the insects, we investigated the
survival, germination and multiplication dfletarhizium anisopliae in the soil of mulberry
plantation. The fungusyl. anisopliae, was detected in number of 400%g soil throughout the
year by the dilution plate method using CRCC agamnfthe soil of ordinary mulberry plantation.
However, seasonal changes in number of the fungue not found in the field test. The fungus
isolates detected from the soil of the field weathpgenic to silkworm larvae almost as of high
pathogenicity as the isolate from the diseasedvsilin. In the soil infested respectively with
conidia of three isolates, each isolatévbfAnisopliae was detected in number of 400%g soil
for 25 months in the field test. Seasonal fluctuatdf density of the fungus was not recognized
in the soil examined. The conidia bF. anisopliae germinated easily in untreated soil from the
fields after 20 h at 25°C and new conidia were poed in chain at the tip of single for small
phialide after 48 h at 25°C. The conidia taken fimomidiophores oM. anisopliae survived only
10-30 days at 25°C in laboratory test. Longevitytoé fungus conidia was shorter than other
entomogenous fungBeauveria bassiana, B. tenella andAspergillus flavus. The results obtained
clearly suggest that the fungd. anisopliae is distributed widely in the soil of mulberry
plantation and the fungus can grow in the soil.
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Kawase S and Miyajima S (1982). Inhibitory effect b guanidine on the incidence of
infectious flacherie of the silkworm,Bombyx mori. J. Sericult. Sci. Jpn. 51:341-345.

Inhibitory effect of guanidine hydrochloride (GH)dh2-@Ohydroxybenzyl) benzimidazole
(HBB), specific inhibitors of some picorna virusegms investigated on the incidence of
infectious flacherie of the silkworm, which is di® a picorna-like virus, infectious flacherie
virus (IFV). The progression of the infectious fiecie caused by IFV inoculation was inhibited
markedly when the larvae were fed with aqueoustismluof 0.01% GH or several other
guanidine salts immediately after or before the IFéculation, and there after fed with
guanidine treated leaves every days. However, hibitory effect of guanidine was observed
when guanidine treated leaves were fed two dayafter more than 42 h of IFV inoculation. GH
did not inhibit IFVin vitro. In the case of HBB, no significant inhibitory @t was shown on the
incidence of infectious flacherie.

Shimizu S (1982). Enzyme-linked immunosorbent assdgr the detection of the flacherie
virus of the silkworm, Bombyx mori. J. Sericult. Sci. Jpn. 51:370-373.

An enzyme linked immunosorbent assay (ELISA) wagettped for the detection of the
flacherie virus of the silkwormBombyx mori. This technique proved to be specific for the
flacherie virus and virus protein of 3 ng/ml coldd detected. The sensitivity of ELISA was
6,000, 1,700 and 200 times higher than that of igghunodiffusion, ring test, and latex
agglutination, respectively. Addition of larval eatts did not inhibit the virus-antibody reaction
in this assay system. The amount of the virus @ittiected larvae estimated by ELISA was
proportional to the infectivity titer of the virus.

Nakagaki M and Kawase S (1982). Capsid Structure ahe Densonucleosis Virus of the
silkworm, Bombyx mori. J. Sericult. Sci. Jpn. 51:420-424. [English]

The capsid structure of densonucleosis virus obilfkevorm, Bombyx mori was investigated
by electron microscopy using negative staining negle. In the high-magnification micrographs
from highly purified virion and using rotation tathue, it was recognized that the virion had
two fold, three fold and five fold axes of symmetaynd there was good agreement between the
virus particle and the twelve capsomer model. Tlddar structure which were compatible
with the theoretical size of such capsomers existedhe virus preparation. We suggest,
therefore, that the surface Bbmbyx DNV patrticle has a form of an icosahedron formearfr
twelve capsomers.

Nitta M, Maeda S and Kawai T (1982). Characterisatn of a protease in the nuclear
polyhedra of the silkworm, Bombyx mori. J. Sericult. Sci. Jpn. 51:430-434.

Several reports have detected the alkaline protease inclusion bodies of baculoviruses
(nuclear polyhedrosis virus and granulosis vird3$)e resent study confirmed the presence of
alkaline protease in the nuclear polyhedra of thkeverm, Bombyx mori, and characteristics of
the protease. When the nuclear polyhedra were egpts alkaline solution, a proteolytic
enzyme in the polyhedra degraded the major straicproteins of polyhedra into proteins with
the lower molecular weight. The proteolytic actvghowed a temperature optimum of 45°c to
50°C and a pH optimum of 10.5 to 11.2. The actiwiyas inhibited by L-tosylamide
phenylalanine chloromethyl ketone (TPCK), L-tosysihe chloromethyl ketone (TLCK) and
metallic ions such as Hgand CG". These results suggested that the proteolyticreazy the
nuclear polyhedra was similar in characteristicsatgrotease in the digestive juice of the
silkworm.
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Kusunoki J and Watanabe H (1982). Changes in the lkeaolymph pH and specific gravity
of the silkworm larvae, Bombyx mori, infected with Beauveria bassiana. J. Sericult. Sci. Jpn.
51:447-448. [Japanese]

Kusunoki J and Watanabe H (1982). Changes in the ée amino acid composition of the
haemolymph from the fifth instar larvae, Bombyx mori, infected with Beauveria bassiana. J.
Sericult. Sci. Jpn. 51:517-522.

Changes in the free amino acid composition of h&gmeh of silkworm larvae infected
with Beauveria bassiana were examined. At a later stage of the infectiothvid. bassiana,
contents of glutamic acid, cysteine and tyrosindghi@ haemolymph of diseased larvae were
markedly increased as compared to those of thehyelalrvae, while contents of aspartic acid,
glutamine, praline, alanine, valine, isoleucine amdinine were decreased. Free amino acid
analysis of the liquid medium on whi@h bassiana was cultured for three days indicated tBat
bassiana required much amounts of glutamic acid, lanthieninaline, leucine, lysine and
arginine during the growth and released some amanfingerine, ornithine, and methionine into
the medium. These results suggested that the chamgke free amino acid composition of the
diseased haemolymph were not directly affected fmjna acid metabolism oB. bassiana
multiplied in the haemolymph but mainly took plaicea consequence of pathophysiological
changes of the host larva.

Yanagita T (1982). On amino sugars isolated from l&worm larvae by infection of
Aspergillusflavus-oryzae fungi. J. Sericult. Sci. Jpn. 51:528-532.

The newly hatched larvae were inoculated witpergillus flavus-oryzae and amino sugars
were extracted from the larval body. Those amirgassiwere fractionized four peaks by column
chromatography with Dowex50-X8; one peak by deiedizvater and the other three peaks by
0.3N HCI. The fractionation by Dowex50-X8 columnogled the similar pattern in spite of
pathogenicity ofAspergillus fungi inoculated to larvae.

Yanagita T and Iwashita Y (1982). Discharge and resneration of the midgut epithelial cells
in the silkworm larvae infected with Aspergillus flavus-oryzae fungi. J. Sericult. Sci. Jpn.
51:533-536.

Histopathological observation on the midgut epitiral of the silkworm larvae infected by
Aspergillus flavus-oryzae fungi was made. When the hyphae penetrated intbdbg cavity was
further arrived at the midgut, the cylindrical selere partially discharged from the basement
membrane into the gut lumen and they were repldnedchewly generated epithelial cells.
Discharge and regeneration of the cells occurredermidgut were followed by hyphal invasion
into the gut tissue.

Vol. 52 1983

Yanagita T and Iwashita Y (1983). Scanning electrormicroscopic observation on the
infection of the integument of the silkworm larvaeby Aspergillus flavus-oryzae fungi. J.
Sericult. Sci. Jpn. 52:41-46.

The infection of the integument of the silkwormviae byAspergillus flavus-oryzae fungi
was histopathologically observed by scanning edectmicroscopy. Germ tube or hyphae of
Aspergillus flavus-oryzae fungi when invade the integument formed a suctoollhumpy
appressoria, on the host integument. Although aspréa were fomed both in the low and the
high pathogenic strain, the low pathogenic hyphagewsignificantly delayed or unable to
penetrate into the larval integument. Penetratmbn the cuticle was observed on their regions of
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body surface, such as the indent part of wrinlie, tbp of leg, the connecting part of seta and
around the parts of the spiracle.

Ono K and Watanabe H (1983). Distribution and seralgical identification of Bacillus
thuringiensisin Japan. J. Sericult. Sci. Jpn. 52:47-50.

Distribution of Bacillus thuringiensis in the dust from Sericultural farms was investghat
and the serotypes of the isolates were examBdtiuringiensis was isolated from 14 out of 233
farms in various districts in Japan. All of theselates were identified to belong to the serotype
3a (subspalesti), showing high toxicity to the silkworm larvae.

Kuroda S and Watanabe H (1983). Changes in the cometration of a-ketoglutaric acid and
free amino acids in the haemolymph of the silkwornBombyx mori, infected with a nuclear-
polyhedrosis virus. J. Sericult. Sci. Jpn. 52:172-176.

Changes in the concentration @ketoglutaric acid ¢-KG) and free amino acids in the
haemolymph were investigated on the female silkwlanmae,Bombyx mori, during the course
of nuclear polyhedrosis in thé"Snstar. A marked increase in concentration wasgeized on
the 4"to 5" days after virus inoculation. On the other hahd,doncentration of most free amino
acids in the haemolymph such as methionine, isoleyarginine, praline and valine, etc.,
increased significantly on thd"4lay post inoculation and on the following day, thajority of
amino acids turned decrease in the concentratidrer®és some other amino acid concentrations
continued to increase. Thus a remarkable chanfetna-KG and amino acid concentrations in
the larval haemolymph took place at a late stagevinis infection when the diseased
haemolymph was turned white in colour by polyhedimmation.

Furuta Y (1983). Multiplication of the infectious flacherie virus and the densonucleosis
virus in cultured silkworm embryos. J. Sericult. Sci. Jpn. 52:245-246. [Japanese]

Kobayashi M, Tanaka K and Ishikawa M (1983). Relatnship between the occurrence of
the nuclear polyhedrosis inAntheraea yamamai and contamination of the polyhedra in the
field soil. J. Sericult. Sci. Jpn. 52:324-329.

The occurrence of the nuclear polyhedrosis and gollution by the pathogen was
investigated by a series of experiments to exmitia¢ factors that cause the bad cocoon crop of
Antherae yamamai. Polyhedra isolated from the soil of rearing fieddowed pathogenicity.
Scanning electron microscopic examination revealedose morphological similarity between
the polyhedra isolated from the infected larvadmtheraea yamamai and the polyhedra isolated
from the soil. Close similarity was also noted byasuring the optical density at 260 nm
between the virus particles isolated from the itdddarvae ofAntheraea yamamai and those
obtained from the soil. Above results suggested tia polyhedra contained in feces or dead
bodies of infected larvae were accumulated in thik ssirface layer as a source of infection.
Prevalence of the nuclear polyhedrosisAimtheraea yamamai was considered to be mainly
caused by contamination of the field and inducedneyeorological conditions.

Miyajima S and Kawase S (1983). Inhibitory dose ofjuanidine and its application interval
on the incidence of infectious flacherie of the siworm, Bombyx mori. J. Sericult. Sci. Jpn.
52:357-358. [Japanese]

Miyajima S, Washida S and Kawase S (1983). Inhibity effect of guanidine on the
incidence of infectious flacherie of the silkwormBombyx mori, reared on artificial diet. J.
Sericult. Sci. Jpn. 52:390-393.
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It was reported in an earlier paper that the pregjom of theflacherie caused by infectious
flacherie virus (IFV) inoculation was inhibited rkadly when the silkworm larvae were fed with
aqueous solution of 0.01% guanidine hydrochlori@H), but the inhibitory effect of GH
disappeared when IFV inoculated larvae were rearedn artificial diet. In order to clarify the
reason, several different artificial diets whichrevgemoved one component from the basal
composition were used. When an artificial dietunshg GH and without gallic acid was applied
to the IFV inoculated larvae, the incidence of flade was inhibited markedly. From these
results, it was suggested that gallic acid was ia faator participated in the disappearance of the
inhibitory effect of GH on the incidence of flackeeof the silkworm.

Seki H and Iwashita Y (1983). Histopathological faaes and pathogenicity of a
densonucleosis virus of the silkwormBombyx mori, isolated from Sericultural farms in
Yamanashi Prefecture.J. Sericult. Sci. Jpn. 52:400-405.

A virus isolated from diseased silkworm larvae ectéd at Sericultural farms in Yamanashi
prefecture caused a high larval mortality in twdigs of silkworm strains employed. Electron
and light microscopic observations of the midgutregium of the diseased larvae showed the
aggregation of a great number of spherical viri@snm in diameter, in the infected nuclei of
columnar cells, replacing completely the whole saclmaterials. In addition, the infected nuclei
became hypertrophied and showed strongly Feulgsitiygreaction and methyl green staining.
The present observations suggest that the newliatésb virus belongs to the group of
densonucleosis viruses, and this was designatéthasanashi isolate”.

Matsubara F, Go Y, Mori H and Ogashira H (1983). Diference in the susceptibility of
germfree silkworms at larval stages to the oral irgction with nuclear polyhedrosis virus.J.
Sericult. Sci. Jpn. 52:419-424.

When the silkworms were administered orally wittclear polyhedra, the susceptibility to
nuclear polyhedrosis virus (NPV) varied at diffaretages, and the susceptibility increased with
larval development. However, when administeredlyraiith grasery juice (haemolymph of
jaundice larva), the susceptibility of the silkwarmo NPV decreased with growth from tHéta
the 3% instars, but increased frorfi # the ' instars. No difference in the susceptibility to\WP
was recognized between larvae reared under asgqtinon-aseptic conditions.

Shimizu S (1983). Morphology of the formation of kdstospores in Paecilomyces
fumosoroseus. J. Sericult. Sci. Jpn. 52:443-450.

Morphology on the formation of blastospores Rf fumosoroseus was investigated and
following results were obtained. L-broth was founde a suitable medium for the production of
blastospores dP. fumosoroseus and the maintenance of their form. The medium ccitioon of
of L-broth in sucrose 2%, peptone 1%, NaCl 0.5%syextract 0.3% (pH 6.8-7.0). In L-broth,
blastospores were formed as buds on elongated yphlasequently on short hyphae at the
logarithmic phase of the fungal growth. Blastosposere oval in shape, 2.5-45n length and
2-3.5u in width. P. fumosoroseus multiplied in the haemolymph of the silkwor@Bombyx mori,
by budding of blastospores.

Utsumi S (1983). Effect of food condition on the dn Streptococcus activity in the digestive
juice of the silkworm larvae, Bombyx mori. J. Sericult. Sci. Jpn. 52:537-544.

To clarify the anti-bacterial action as a defensecimanism in the digestive juice of the
silkworm, the properties of anftreptococcus protein (ASP) and the effect of dietary conditions
on the anti-bacterial activity of ASP were inveategd. ASP was found in the precipitates by
ammonium sulfate at the concentrations of 0-30% 30:@0%, but not 70-100%. A single peak
of ASP in both precipitates was obtained by Sephd@ale¢5 column chromatography, whereas
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two active peaks were obtained by DEAE-cellulosegtatography. ASP purified by Sephadex
G-75 chromatography was highest in larvae rearechaberry leaves in spring, in the 175 time
dilution the sample showed the activity to inhiéicterial growth completely. In larvae reared on
the leaves in later autumn, the 59 time dilutiors e#fective. However, in larvae, which were
reared on artificial diet by the end of thHBidstar and no leaves thereafter, only 18 timetiditu
was effective. When reared on the leaves storedhflang period, no dilution was effective.
Thus, the presence of two forms is at least sugdeahd their production is seemed to be
controlled by food condition.

Kawase S, Bando H and You-Min Cai (1983). Purificabn of a densonucleosis virus from
silkworm feces.J. Sericult. Sci. Jpn. 52:547-548. [Japanese]

Vol. 53 1984

Utsumi S (1984). Chemical Characteristics of a Présusly Undescribed Densonucleosis
Virus Isolated from the silkworm, Bombyx mori. J. Sericult. Sci. Jpn. 53:33-40. [English]

A small spherical virus of 23-24 nm in diameter gthimultiplied in the nuclei of columnar
cells of the midgut epithelium was isolated froraadised larvae of the silkworBombyx mori,
and the properties of the viral proteins and nocssiid were characterised. By sodium dedecyl
sulphate-polyacrylamide gel electrophoresis, fduicsural proteins (P1, P2, P3 and P4) were
detected and their molecular weights were estimdtech relative mobilities as 121,000,
116,000, 53,000 and 50,000 daltons, respectivadyptitfe mapping revealed that the P1 was
similar to P2, P3 and P4. The virus contained sirggianded (ss) DNA. When the DNA was
extracted in a low salt buffer, it showed propertid a single stranded molecule, while a double
stranded (ds) molecule was extracted under a raihcendition. The ssDNA molecule had a
molecular weight of about 1.99 x °1By agarose gel electrophoresis. These data seggtsit
the newly isolated virus belonged to thensovirus group of Parvoviridae. The newly isolated
virus differed in molecular weights of structurabfeins and DNA from the previously described
densovirus fronBombyx mori and the two viruses were not serologically related.

Seki T, Abe K, Tsutsui R and Watanabe T (1984). Pification and properties of toxic
protein from crystal of Basillusthuringiensis. J. Sericult. Sci. Jpn. 53:41-47.

The crystal oBacillus thuringiensis subsp.dendrolimus strain T84A1 was dissolved by the
purified protease in the silkworm digestive jui@ée soluble toxin was unstable in 0.2 M Tris-
HCI buffer or 1/15 M phosphate buffer, but stakgiizoy adding 1mM EDTA, 0.1 M glycine and
0.1-2 M urea in 0.2 M Tris-HCI buffer (ph 8.5). Alsthe toxic protein was stable in 0.2 M
glycine-NaOH buffer (pH 8.5-9.0). The toxic proteims purified by means of Sephadex G-75
gel filtration and DEAE cellulose chromatographyeTl Dy, of the soluble toxin was 0.39)/g.
The LDy, of the purified toxin by gel filtration or by DEAEellulose chromatography was 0.14
Mg/g. The toxic protein was purified 2.2 fold. Thexit protein gave a single band in slab gel
electrophoresis of SDS-polyacrylamide. Moleculaighe of the toxic protein was estimated to
be 66,000 by SDS-PAGE.

Mike A, Ohwaki M, Fukada T and Miyajima S (1984). Reparation of monoclonal
antibodies to theBombyx mori cytoplasmic polyhedrosis virus.J. Sericult. Sci. Jpn. 53:59-
63.

Monoclonal antibodies were produced to Bambyx mori cytoplasmic polyhedrosis virus
which forms polyhedra of tetragonal shape (CPVARtee hybridoma antibodies, termed S11
(IlgGl), S21 (lgGl), S91 (lgG2a) were reactive witlo strains of CPV, CPV-T and CPV-H
which forms polyhedra of hexagonal shape, but wiresa with Bombyx mori nuclear
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polyhedrosis virus (NPV) by indirect enzyme linkedmunosorbent assay (ELISA). Both S11
and S21 could neutralize CPV-T but not NPV.

Seki H (1984). The serological properties and infégity of Yamanashi isolate of the
silkworm densonucleosis virusJ. Sericult. Sci. Jpn. 53:69-71.

The Yamanashi isolate of the silkworm densonuctewisus did not react with the antisera
against the Ina isolate and the small flacheriasvin immunodiffusion tests. These viruses did
not appear to share any antigen with the Yamaniastate. The virus did not infect larvae of
N124 but did infect larvae of seven other varieti&scordingly, the Yamanashi isolate differed
from the Ina isolate in the infectivity to silkwornarieties.

Inoue H and Mitsuhashi J (1984). ABombyx mori Cell Line Susceptible to a Nuclear
Polyhedrosis Virus.J. Sericult. Sci. Jpn. 53:108-113. [English]

Embryonic cells from the “Kuroko” strain, a genelig well defined strain of the silkworm,
Bombyx mori were culturedin vitro. In primary cultures, epithelial like cells migedt and
multiplied markedly. They contained large granwdesund their nuclei. This type of cells could
be subcultured continuously, though their growtts wamparatively slow. This cell line was
found to be susceptible & mori nuclear polyhedrosis virus.

Noguchi Y (1984). Histopathological observations othe midgut epithelia of lepidopterous
insects naturally recovered from infection by a cytplasmic-polyhedrosis virus of the
silkworm, Bombyx mori. J. Sericult. Sci. Jpn. 53:141-145.

Electron microscopical observations were perfornmd the midgut epithelia from
Hyphantria cunea and Orgyia thyellina larvae infected with 8ombyx cytoplasmic polyhedrosis
virus (CPV). In the midgut epithelial cells of toinsects, empty capsids of BmCPV were
increased in number, whereas normal virus reptinaind development of virogenic stroma
were suppressed. In the renewed epithelial celishwhad been regenerated after the infected
cells were discharged into the gut lumen, no hettoglogical lesion by virus infection was
observed. In a few cells immediately after regeti@mahowever, virogenic stroma of small size
were observed where empty capsids were assemhlettheF, polyhedron protein and BmPCV
were not detected in the renewed cells by immuuooéiscence technique. These results
suggested that the renewed cells might acquirdiitydo prevent the replication of BmCPV.

Nitta M and Watanabe H (1984). Effects of formalin on characteristics of nuclear
polyhedra of the silkworm, Bombyx mori. J. Sericult. Sci. Jpn. 53:146-150.

A formalin treatment made nuclear polyhedra of #i&worm, Bombyx mori, hard to
soluble in alkaline solution or digestive juicerfrghe larvae. SDS-PAGE of the formalin treated
polyhedral protein revealed a pattern indicatin@tion of protein. Alkaline protease present in
the polyhedra was also inactivated by the formakatment. However, the solubility and the
protease activity of polyhedra were recovered wihey were kept in distilled water or 0.05 M
Tris-HCI buffer (pH 7.6)-0.05 M NaCl.

Watanabe H (1984). Effects of an antibiotic on polyedrosis-virus infection in the silkworm,
Bombyx mori reared on an artificial diet. J. Sericult. Sci. Jpn. 53:160-164.

The susceptibility and the lethal time of infectiby a nuclear polyhedrosis virus (NPV)
were almost the same between silkworm larvae rearedartificial diets with or without
containing of an antibiotic, chloramphenicol, iratiog the antibiotic in artificial diet had no
effect on NPV infection and multiplication in thed larvae. On the other hand, the antibiotic in
diet was great effective to prolong the lethal tioighe fed larvae infected with a cytoplasmic
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polyhedrosis virus (CPV). The prolongation of Mas mainly due to the fact that the antibiotic
in diet almost suppressed the abnormal multiplcadf intestinal bacteria in the midgut lumen,
which as usually accompanied by CPV infection.

Matsubara F, Yu-Liang Wu, Mori H and Oogashira H (1984). Difference in susceptibility
of germ free silkworm at each instar to NPV after old treatment. J. Sericult. Sci. Jpn.
53:205-209.

Changes in the susceptibility of each instar last/dhe silkworm,Bombyx mori to NPV
after cold treatment (5°C, 24 h) were studied urateraseptic condition. Inoculum virus was
nuclear polyhedrosis virus filtered through a Ots Millipore filter after the dissolution of
nuclear polyhedra in alkali. Although newly hatcHa/ae were not sensitive to cold treatment,
susceptibility to NPV after cold treatment increhsdth larval age from the"2to 5" instars.
Infective NPV was detected in the haemolymph of 3fiénstar larvae at 6 h after the peroral
administration with nuclear polyhedra following ddteatment.

Kawakami K and Mikuni T (1984). On the susceptibilty of larvae of the silkworm, Bombyx
mori, reared on artificial diets to the infection with muscardine fungi. J. Sericult. Sci. Jpn.
53:245-249.

In view of control of muscardine diseases of tHkwsirm, the susceptibility of larvae,
reared either on artificial diets or mulberry legvén fungus infection was investigated. Two
kinds of artificial diets were used for silkwormarang in the experiment. Fungus species used
wereBeauveria bassiana, Metarhizium anisopliae andNomuraea rileyi. Susceptibilities of larvae
to fungus infected were tested by means of to@palication of fungus conidia on integument
of 3% instar or &' instar larvae, injection of conidial suspensiotoibody cavity of # instar
larvae, and slide culture for germination of fungusmidia in the blood from the larvae. The
results of thee experiments showed that there watifference in the susceptibility to infection
with muscardine fungi between the larvae rearedrtificial diets and those reared on mulberry
leaves. It is thus necessary to carry out the obafrmuscardine diseases by usual methods.

Noguchi Y and Yamaguchi K (1984). An acquired restance to virus infection in the
lepidopterous insects naturally cured fromBombyx cytoplasmic polyhedrosis.J. Sericult.
Sci. Jpn. 53:325-330.

After naturally recovered from the disease causedBMCPV, Hyphantria cunea and
Orgyia thyellina acquired a high resistance to the same virus spe@aCPV, but their
susceptibilities to other species of CPVs, NPVs argranulosis virus were not different from
those of the larvae uninfected previously with BivCHElectron microscopical observation
revealed that no sign of the replication of theoselary inoculated BmCPV was detected in the
midgut epithelium of the larvae which have beeredurom BmCPV, but secondary inoculated
CPVs of the other species multiplied normally. Tehessults suggested that the high resistance to
virus infection acquired in the insects after natwecovery from Bm cytoplasmic polyhedrosis
was specific against the infection of the samesvapecies.

Kawase S, You-Min Cai, Bando H and Seki H (1984). li&mical properties of the
Yamanashi isolate of theBombyx densonucleosis virus]. Sericult. Sci. Jpn. 53:341-347.

Chemical properties of a small spherical virus, aihivas recently isolated in Yamanashi
prefecture, were investigated and compared witlsehof Ina isolate of BmDNV. Negative
stained virions of Yamanashi isolate had a diamefeR4 nm. A few of them had several
projection like structure. The nucleic acid in timact virion was determined to be single
stranded 9ss) DNA by diphenylamine reaction, fodehlyde reaction and acridine orange
staining. Since the DNA was extracted as doublandied (ds) DNA under conditions of
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appropriate high salt or even fairly low salt buffié was presumed that complementary ssDNA
was contained in separate virions, and two compheang sSDNAs in different particles were
joined together by complementary base pairing. Vinal DNA of Yamanashi isolate was
resolved in agarose gel electrophoresis into tweeaty migrating bands (MW: 4.0 x 1(DNA 1)

and 3.8 x 10(DNA 1I) respectively as dsDNA), while only onerthwas formed for the viral
DNA of Ina isolate. When both DNA | and Il were dgled with several restriction
endonucleases, the electrophorograms of these éraignvere clearly different from each other.
Using SDS-PAGE, six structural proteins were dei@étom dissociated highly purified virions.
Yamanashi isolate may consist of two different DNW&ich have three structural proteins and
are clearly different from Ina isolate of BmDNV.

Kadoya T, Yamashita O and Kawase S (1984). Carbohyate changes in haemolymph and
midgut epithelium of the silkworm, Bombyx mori, during the course of cytoplasmic
polyhedrosis.J. Sericult. Sci. Jpn. 53:352-357.

The daily changes in the concentrations of sugar glycogen in the haemolymph and
midgut epithelium were investigated in th& iBstar silkworm larvae infected with cytoplasmic
polyhedrosis virus (CPV). In the diseased larvaalisdinct decrease of haemolymph sugar
concentration was observed comparing to controlakarduring the course of cytoplasmic
polyhedrosis. However, the pattern was similar Hat tof starved larvae. Changes in sugar
contents in CPV infected midguts were almost sasnin@se of control or starved larvae. On the
other hand, significant increase in glycogen catstém midgut epithelium infected with CPV
was observed comparing to those of control or sthfarvae during the course of cytoplasmic
polyhedrosis. The results suggest that glycogeralmadism in midgut epithelium is affected
more directly by the CPV multiplication.

Fujiwara T and Kagawa T (1984). Control of Nosema bombycis prasitizing silkworm eggs
by treatment with hydrochloric acid or exposure tovarious temperatures.J. Sericult. Sci.
Jpn. 53:394-397.

Nosema bombycis parasitizing the diapause eggs of the silkworm effexctively controlled
when the eggs obtained 48 h after oviposition vetoeed at 5°C for 30 days and then treated
with 20% HCI at 48°C for 5 min. The parasites ie thon diapause eggs were also sensitive to
similar treatment when the eggs obtained 48 h aftgrosition were stored at 5°C for 30 days.
The acid treatment could be replaced by the hoemtatatment at 46°C for 4 min. No harmful
effect of the treatment on the normal developméthe silkworm embryos was observed.

Fujiwara T (1984). A Pleistophora like microsporidian isolate from the sislkworm, Bombyx
mori. J. Sericult. Sci. Jpn. 53:398-402.

A few female moths of the silkworm were found infst with a Pleistophora like
Microsporidian in the spring of 1970 in Chiba patee. Generally, incidence of the disease was
extremely low in the spring rearing season andhsiigncreased in the fall. The parasite was
new to the silkworm, and invaded into muscels bfadies, Malpighian tubes and silk glands of
the larvae. Pansporoblasts were observed in teeted cells, and later, sixteen or more spores
were formed in a cyst. Spores were oval in shaf@¥ (% 2.97um) and polar filament was about
140pm in length.

Shimizu T and Watanabe H (1984). Failure to harvestocoons attributed to an epizootic of
densonucleosis caued by a new strain of the virus sericultural farms. J. Sericult. Sci. Jpn.
53:436-440.

In the late autumn rearing season of 1983, youlkgveim larvae which had been reared
until the second instar stage in a cooperative farthe northern part of Nagano prefecture were
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distributed for further rearing to 119 sericultufatms around the area. In the late larval stages,
however, a large number of larvae died with flaitgidymptoms in every farm and no cocoons

were harvested. The diseased larvae collected fimoms were subjected to serological diagnosis
in applying the fluorescent antibody techniquewhs shown that most of the larvae were

infected with the Saku strain of the densonuclegsiss, which had been recently isolated and

characterised and found to be different from treedtrain of the densonucleosis virus which had
been previously described. The virus infection \Wwhitay have affected young larvae in the

cooperative farm had presumably spread horizontall$ericultural farms around the area by

way of silkworm distribution. This is the first r@a of an epizootic of densonucleosis caused by
the Saku strain of the virus.

Fujiwara T (1984). Thelohania sp. (Microsporidia: Thelohaniidae) isolated from the
silkworm, Bombyx mori. J. Sericult. Sci. Jpn. 53:459-460. [Japanese]

Seki H (1984). Mode of inheritance of the resistarcto the infection with the densonucleosis
virus (Yamanashi isolate) in the silkworm,Bombyx mori. J. Sericult. Sci. Jpn. 53:472-475.

In order to analyse the mode of inheritance ofrdséstance to the infection with the virus
(Yamanashi isolate), some experiments were caoigdy using N124 as a resistant race and
C124 as a susceptible race.

F1 and F2 hybrids were slightly more susceptibd ©124. The back crossed progeny of
C124 to F1 hybrids showed a susceptibility simt@arthat of C124. On the other hand, the
backcrossed progeny of N124 to the F1 was highgjstant. In the relationship between log
dosage-probit infectivity, the curve drawn on tlesib of the experimental data coincided with
the theoretical curve, on the assumption that orsgoimgene controls the resistance. As
mentioned above, it is suggested that the resistamthe Yamanashi isolate is controlled by one
recessive major gene.

Matsubara F, You-Liang Wu, Mori H and Oogashira H (1984). Changes in the resistance
to the infection with NPV induced by low and high emperature treatment in the germ-free
silkworm, Bombyx mori. J. Sericult. Sci. Jpn. 53:538-542.

Changes in the resistance to the infection with Niaé investigated by subjectin§ and
5" instar larvae to low temperature (5 and 10°C) high temperature (33, 35 and 37°C)
treatments for various periods of time immediatgher ecdysis. Although the resistance of the
5" instar larvae to NPV was not reduced by treatmant&0 and 33°C for 24 h, the larvae
became markedly susceptible to NPV after treatmains 7, and 37°C for 24 h. The resistance
of the 4" instar larvae to NPV was reduced, when the lowpenature (5°C) was applied for 3 h,
whereas the resistance of th® iistar larvae was reduced, when they were suljeiciethe
treatment for 6 h. The resistance of tfenstar larvae to NPV was not reduced when theyewer
subjected to the high temp (37°C) treatment for Giereas the resistance of tieigstar larvae
was reduced when they were exposed to the treatoedtours.

Maeda S (1984). A plaque assay and cloning Bbmbyx mori nuclear polyhedrosis virus.J.
Sericult. Sci. Jpn. 53:547-548. [Japanese]
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Ito T, Hukuhara T and Akami K (1985). Improved method of detection of polyhedra of a
cytoplasmic polyhedrosis recovered from silkworm fees.J. Sericult. Sci. Jpn. 54:1-5.

The occurrence of cytoplasmic polyhedrosis in pafpohs of silkworm larvae can be
assessed by detecting polyhedra emitted in thesfeaéh the use of the enzyme linked
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immunosorbent assay (ELISA). In an attempt to inaprthe assay, a sandwhich method was
successfully used. Use of purified antibody (Ig@cfion) instead of antiserum increased the
sensitivity of ELISA on account of the decreasehef non-specific interference. As few as 35.4
polyhedra/well can be detected by the improved owtifhe minimum time required between
the infection of third instar larvae and the reggwend detection of polyhedra from the feces was
two days. Dilution end point for the detection Wi times when distilled water wass used as
dilutent and 50 times when feces of healthy lawaee used as diluent.

Fujiwara T (1985). Microsporidia from silkworm moth s in egg-rpduction sericulture. J.
Sericult. Sci. Jpn. 54:108-111. [Japanese]

Fujiwara T, Kagawa T and Andou H (1985).Nosema bombycis-like microsporidia isolated
from silkworm moths in egg-rpduction sericulture. J. Sericult. Sci. Jpn. 54:117-121.
[Japanese]

Enomoto S, Moriyamma H and Ilwanami S (1985). Survial and spread dynamics of
Serratia marcescence on rearing beds for the silkworm, Bombyx mori. J. Sericult. Sci. Jpn.
54:197-201. [Japanese]

Iwanami S, Enomoto S and Tomita K (1985). Death darvae and pupae of the silkworm,
Bombyx mori, caused by the bacterial contamination of the inrreside of the cocoon.d.
Sericult. Sci. Jpn. 54:278-283.

Bacteriological examination of the dead larvae puogae in cocoon collected in Ibaraki
Prefecture in 1981 showed that 20-30% of the deatlre caused by septicemia, the proportion
being especially high for pupae. The pathogensiisdlwereSerratia marcescens, Pseudomona
sp.,Proteus sp. and3treptococcus faecalis. NumerousS. marcescens bacteria were isolated from
the dead larvae and pupae reared in early or latera. Mulberry leaves coated with each of the
culture ofS. marcescens and Streptococcus faecium bacteria pathogenic to silkkworm were fed to
silkworms on the 8 day of the % instar and the occurrence of deaths was examihétgh
mortality was detected for the pupae in the silkm®rfed the leaves inoculated with
marcescens and a high mortality for the larvae of the silkwarfied the leaves inoculated wigh
faecium. Many of the inoculated bacteria were isolatedrfrthe exuvia in the cocoon. This
finding suggests that the bacteria adhering tdah&e were introduced into the cocoon and that
the exuvia are the source of contamination in th@aon. The bacteria in the cocoon propagate
easily under high temperature and moist conditiogsce promoting the contamination in the
cocoon. It could be demonstrated that the bleegungae in the cocoons contaminated with
pathogenic bacteria had died as a result of batiafection.

Tojo A (1985). Enzyme-linked immunosorbant assay fathe toxic fragmen of bipyramidal
6-endotoxin produced byBacillus thuringiensis kurstaki strain HD-1. J. Sericult. Sci. Jpn.
54:304-309. [English]

The liberation and decomposition of the toxic pipre (p-59), a protein with a molecular
weight of 59,000 oBacillus thuringiensis kurtaki strain HD-1 bipyramida-endotoxin in the
larval gut juice of the silkwornBombyx mori were investigated by using ELISA and bioassay.
The sensitivity limit of the ELISA for the quantifition of p-59 was lower than 0.4 ng/ml. When
estimated by ELISA, the amount of p-59 antigen poedl reached its maximum value within 30
sec after the treatment &fendotoxin with gut juice (protease activity: 7.81) and this valued
retained fro 1 h. After 2-3 h incubation, the aatigx decomposition of p-59 was evident. No
change was observed in the toxicity ®@&ndotoxin to the silkworm after incubation withtgu
juice for 1 h, but it decreased by half after inatitn for 4 h. Wherd-endotoxin was incubated
with each of the protease (<0.1 U/ml) from gut guaf the silkworm, the reduction of either p-59
antingen or its toxicity was not observed evenrdfteubation for 4 h. From these results, p-59
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seems to be unstable at a high concentration eégse, but stable in diluted one. This suggests
that a proper concentration of gut juice proteddt® silkworm, ELISA for p-59 is an effective
technique for the estimation of the activity of yoi@midal d-endotoxin toward lepidopteran
insect.

Noguchi Y and Yamaguchi K (1985). Virus susceptibily of regenerated midgut cells by
administration of agricultural chemicals in the fall webworm, Hyphantria cunea. J. Sericult.
Sci. Jpn. 54:310-314.

In the fall webworm larvadiyphantria cunea, administration of sublethal doses of several
agricultural chemicals such as PAP, DEP, Cu8ad formalin resulted in the regeneration of
damaged epithelial cells in the midgut of eachté@darva. Challenging experiments using
BmCPV in these insects however failed to reveal édhbancement of resistance against the
infection with this virus.

Previously it was reported that the fall webwornsvedle to recovery spontaneously from
the infection with BmCPV. Furthermore, the inseatsich had recovered showed a marked
resistance against the same virus, upon secontaligrge. The results of the experiments in the
fall webworm suggest that the enhancement of tiséstesice against BmCPV can only be
observed when the regeneration of the midgut dellsws the injury caused by the infection
with the same virus.

Ishihara R (1985). Researches in pebrine for the gatwenty years.J. Sericult. Sci. Jpn.
54:347-353. [Japanese]

Seki H (1985). Interstrain difference in the resisince to the infection with densonucleosis
virus (Ymanashi isolate) in the silkworm,Bombyx mori. J. Sericult. Sci. Jpn. 54:445-448.

Infectivity of the densonucleosis virus (Yamanaisbiate) in silkworm strains was studied
by using 34 original strains (Japanese races lide€h races 9, European races 6 and 7 hybrids).
Moreover, the mechanism of acquisition of the tasise gene to DNV by N124, a resistant race
was analysed. The results obtained were as follows:

The resistant strains included 8 Japanese iiacé®zuku (A), Tanegashima, N122, N122
(futo), N124, N132, N137, N138, 1 Chinese race (@3$) and 2 European races (Ascoli,
Gubbio). The other races were susceptible. Thesaltseshowed the presence of a negative
correlation with the resistance to infection to tha isolate of DNV.

It was speculated from the results of infectivitytihe breeding materials that the resistance
gene to DNV preexisted in the progenitors of NA&Hich had inherited it during the long period
of the breeding process.

lizuka T (1985). Quantitative analysis of severaldw molecular antibacterial substances in
the digestive juice of 8-instar silkworm larvae. J. Sericult. Sci. Jpn. 54:449-452,

Caffeic acid (CA), protocatechuic acid (PA) andyghoxybenzoinc acid (HA), which are
low molecular antibacterial substances, had beentified in the digestive juice of silkworm
larvae by Koikeet al (1979). Quantity of CA, which is the main antibacterial stamce among
the three substances, is considered to play afis@mi role in the antibacterial activity of
silkworms.

In this experiment, the content of CA in samplesrfr3 days old Binstar larvae and 5 days
old larvae were found to be 250 ppm and 440 pprpeas/ely. In larvae immediately after
molting and 7 days old ones, however, CA conterg waly 0.6 and 1.3 ppm respectively. In
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spite of the small quantities of CA, actual antteaal activity was much higher than in the
samples from 3 days only and 5 days old larvaes Tinding suggests that low molecular
antibacterial substances did not play an impomaletin these samples.

Matsumoto T, Ya-Feng Zhu and Kurisu K (1985). Mixedinfection with infectious flacherie
virus and bacteria in Bombyx mori. J. Sericult. Sci. Jpn. 54:453-458.

Various doses of the infectious flacherie virus(JRvere injected to gnotobiotic larvae of
the silkworm in different instars. Death and amdstievelopment were observed in the infected
larvae. IFV susceptibility in the larvae in the lgastages of development was*2@ times as
high as that of larvae in later stages. Ordinaryda fed on artificial diet or on mulberry leaves
were 10-30 times more sensitive to IFV infectioartiynotobiotic larvae in each instar.

The susceptibility of the IFV infected larvae inased in presence 8freptococcus faecalis
andSerratia marcescens. The intestine of larvae infected with IFV andgédacteria contained a
large number of bacteria in the moulting period.&Wtchloramphenicol was administered to
these infected larvae, the bacteria that remaihedo#ting were removed from the intestine and
the life of the infected larvae could be prolong€le bacteria associated with higher virulence
in IFV infection were endogeneos faecalis which is the main component of the intestinal
flora of the healthy larvae compared with exogesé&marcescens.

Arakawa A and Shimizu S (1985). A dot immunobindingassay for the detection of
densonucleosis virus of the silkwormBombyx mori. J. Sericult. Sci. Jpn. 54:500-503.

A dot immunobinding assay (DIBA) for the detectimindensonucleosis virus (DNV) of the
silkworm, Bombyx mori was described. The DIBA (10 ng/ml) was similar toEA (6 ng/ml)
and bioassay in sensitivity and was 1800, 1000 &@dtimes more sensitive than gel
immunodiffusion, ring test and latex agglutinatioespectively.

Seki H and Kawase S (1985). Excreation of virusesoim the silkworm larvae infected with
DNV (Yamanashi isolate) and purification of the viuses from their fecesJ. Sericult. Sci.
Jpn. 54:523-524. [Japanese]
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Matsumoto T, Ya-Feng Zhu, Kurisu K and Akai H (1989. Effects of anti-juvenile hormone
on mixed infection of infectious flacherie virus ad bacteria in silkworm larvae. J. Sericult.
Sci. Jpn. 55:1-4.

Trimolter larvae were induced from aseptically ezhtarvae fed on an artificial diet by the
administration of anti-juvenoid (AJH) in the“3instar larval stage. The susceptibility of
trimolters to mixed infection of flacherie virusF{f) and bacteria was determined. When a
mixture of IFV (107 -10°) and Streptococcus faecalis (10°) or Serratia marcescens (19°) was
given to the & instar larvae, the mortality of trimolters whichchreceived AJH was about 17-
35% compared with that of larvae which had notikexeAJH. The administration of AJH to the
infected larvae prevented death from occurring thedpresence d. faecalis or S. marcescens
in the intestine of the larvae could not be detkdtowever bacteria accumulated in the intestine
of larvae, which AJH had been administered at thén8tar and which had been infected with
IFV in the presence d8. faecalis at the 4' instar. However, the bacteria were not observed in
larvae infected with IFV associated wihmarcescens.

Sato R and Watanabe H (1986). Sporogonial sequeniceMicrosporideae pathogenic to the
silkworm, Bombyx mori. J. Sericult. Sci. Jpn. 55:10-16.
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The developmental stages of three Microsporidé&sema sp. M11, Nosema sp. M12,
Pleistophora sp. were investigated by electron microscopy iatieh to their classification into
genera. Binary fission of sporonts and single sgormation were observed in sporogonia of
Nosema sp. M11 and the designation of this Microsporideal@sema seemed to be appropriate.
Nosema sp. M12 showed two types of sporogonial sequemcené sequence, binary fission of
sporonts and single spore formation were obsermddraanother, eight spores were formed in a
pansporoblastic membrane. Therefore, this Micradparshould be reclassified and assigned to
the genusVairimorpha. In the sporogonial sequence Bfeistophora sp., after formation of
multinucleate cells with a triple membrane on theface, several nuclear divisions and
segmentations of the cells occurred, resultinghm formation of spores in a pansporoblastic
membrane. Single spore formation without panspasild membrane was observed
simultaneously in the host cells. These resultgasigthat this Microsporidea should be assigned
to a new genus.

Sato R and Watanabe H (1986). Pathways of oral indfdon in the four Microsporideae in
the silkworm, Bombyx mori. J. Sericult. Sci. Jpn. 55:17-22.

Pathways of oral infection with four Microsporideathe 29 instar larvae oBombyx mori
were reinvestigated.. Spores ofNosema bombycis extruded their polar filaments in every area
of the mid-gut lumen. Sporoplasms and intermedi@at@s between sporoplasm and schizont of
N. bombycis were found in the cytoplasm of the midgut epithaliand the circular muscle of the
middle part of the midgut 5 and 25 h after spogesition. Two days later colonies of schizonts
appeared in the cytoplasm of the cells of the mideapithelium, circular muscles, longitudinal
muscles and adjacent tissues of the mid-gusporoplasm oNosema sp. M11 were found in the
cytoplasm of the mid-gut epithelium 6 h after spimigestion. Four days later, schizonts of M11
proliferated in the mid-gut epithelium, muscle bktposterior area of the mid-gut, and their
adjacent tissues3. Spores ofVairimorpha sp. M12 germinated in every area of the mid-gut
lumen and their sporoplasms were observed in theptasm of the mid-gut epithelium and
middle part of the mid-gut. Two days later, schigoof M12 were seen in the same tissues and
sometimes in the adjacent tissuésSpore ofPleistophora sp. extruded their polar filaments in
every area of the mid-gut lumen. Based on thesereésons, the pathways of oral infection
with these four Microsporideae were discussed.

Sato R and Watanabe H (1986).n vitro infection with spores of Microsporideae contained
in diseased silkworm.J. Sericult. Sci. Jpn. 55:28-32.

The homogenates from the larval tissues of thewsitkn, Bombyx mori infected with
Nosema sp. M11 orPleistophora sp. were infective tdntheraea eucalypti cellsin vitro. The
homogenates placed in Grace’s insect medium magdaiheir infectivity to theA. eucalypti
cells for at least 12 h. When the homogenates aeded to the culture, infection of these two
Microsporideae and the rates of infection increasid time up to three hours. When observed
under an electron microscope, the infectious bodieshe Microsporideae in culture cells
showed the same structural features as those iofsgh@roplasms. Among the fractions obtained
through isotonic Percoll density equilibrium céfogation, only sporoblast and spore fractions
of Nosema sp. Maa and spore fraction Bfeistophora sp. were able to infe@&. eucalypti. The
very few spores oNosema sp. M11 fractionated by Percoll centrifugation, ath@ spores
contained in the homogenate were found to extrhde polar filaments and sporoplasms in the
Grace’s medium at 26°C within a day. These resntiate that the infectivity of homogenates
to A. eucalypti cellsin vitro resulted from autogermination of spores in Graoseslium.

Watanabe H, Kawase S, Shimizu T and Seki H (1986)Difference in serological
characteristics of densonucleosis viruses in thdlsivorm, Bombyx mori. J. Sericult. Sci. Jpn.
55:75-76. [Japanese]
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Shimizu S and Arakawa A (1986). Latex agglutinationtest for the detection of the
cytoplasmic polyhedrosis virus and the densonuclessvirus of the silkworm, Bombyx mori.
J. Sericult. Sci. Jpn. 55:153-157.

Agglutination tests using antibody-sensitized Igtexticles were developed for the specific
detection of the cytoplasmic polyhedrosis virus Y¢CRnd densonucleosis virus (DNV) of the
silkworm, Bombyx mori. With this test, 0.7%g/ml of CPV or 0.51g/ml of DNV protein could
be detected. The sensitivity of latex agglutinatiest was 20-30 or 5-20 times higher than that of
immunoduffusion or ring test, and was 100-200 tiroger than that of ELISA, respectively.
The tests completed within 5 min. Extracts from CBW DNV infected silkworm larvae
agglutinated latex particles specifically, whileté was no agglutination by extracts from normal
silkworm larvae. The results showed that the seitgitand simplicity of this technique for
detection of CPV and DNV were greater than thoseoofventional serological techniques such
as the immunodiffusion test.

Hukuhara T, Iso M and Aba H (1986). The effects oferotonin on the midgut motility and
virus resistance in the silkworm,Bombyx mori. J. Sericult. Sci. Jpn. 55:158-162.

The motility of silkworm larval midgut was enhancbkg serotinin and its precursor, 5-
hydroxy-tryptophan. The frequency of midgut conti@ts gradually increased and reached a
plateau (26-30% higher than the normal value) 9 H-following the initiation of peroral
chemical administration. When it was discontinuedbih, the midgut motility maintained the
same high level for 2 h, then declined and readhednormal level in 4-5 h. The chemical
administration increased the rate of food transpothe midgut, shortened the stay of midgut
content and increased the resistance of silkwonwadéato orally administered cytoplasmic
polyhedrosis virus.

Eguchi R, Furuta Y and Ninaki O (1986). Dominant nasusceptibility to densonucleosis
virus in the silkworm, Bombyx mori. J. Sericult. Sci. Jpn. 55:177-178. [English]

Densonucleosis virus (DNV) of the silkworBombyx mori, has been classified into several
types based on chemical and pathological charatitsiieg, Ina virus, Saku virus, Yamanashi
virus, etc. The larvae of certain silkworm stra@me highly susceptible to the Ina virus and non-
susceptible to the Yamanashi virus, while thosetbér strains are susceptible to the Yamanashi
virus and non susceptible to the Ina virus. Itasuaned that the non-susceptibility to the virus is
controlled by a recessive gene respectively. Weresl a strain in which the non-susceptibility
to the Ina virus was considered to be controlled lbpminant gene based on gene analysis of the
recessive non-susceptibility of the strain to tha kirus. We report here on the mode of
dominant non-susceptibility to the Ina virus in gikkworm.

Miyajima S and Kawase S (1986). Inhibitory effectsof several guanidine salts and
derivatives on the incidence of infectious flachee in the silkworm, Bombyx mori. J.
Sericult. Sci. Jpn. 55:202-204.

In previous papers, we reported that guanidinedugfdoride has an inhibitory effect on the
incidence of infectious flacherie in the silkworBpmbyx mori. In this paper, several salts of
guanidine and derivatives were tested for theirbibbry effects on the disease. Of these
chemicals, guanidine carbonate, guanidine nitguanidine phosphate and guanidine sulfamate
reduced the incidence of infectious flacherie im $hme way as guanidine hydrochloride did. On
the other hand, sulfaguanidine, dedecylguanidiretaée and octylguanidine acetate, which do
not dissociate into guanidine radicals, failededuce it. When guanidine carbonate was heated
at 200°C for 1 h to decompose the guanidile ragljaallost its inhibitory effect on the virus.
From these results, it is suggested that the aatigictivity of several guanidine salts on the
infectious flacherie virus is associated with thiamgjdile radical.
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Miyajima S, Washida S, Kurashima H and Kawase S (I86). Effects of guanidine
administration for the control of infectious flacherie of the silkworm on the quality of the
cocoon.J. Sericult. Sci. Jpn. 55:216-219.

Several properties of the cocoon and raw silk pceduby the larvae reared on an artificial
diet or mulberry leaves to which 0.01% guanidindrbghloride had been added to control the
incidence of infectious flacherie, were investigat®&o differences in the properties of the
cocoon and raw silk, including the length and weigftthe cocoon filament, raw silk percentage,
reelability percentage, etc., were observed betvileercontrol and the guanidine treated larvae.
Since this chemical is fairly cheap, it could bedigs an antiviral or prevention agent against
infectious flacherie of the silkworm.

Kawakami K and Shimane T (1986). Microbial control of the yellow-spotted longocorn
beetle,Psacothea hilaris PASCOE (Coleoptera; Cerabycidae), by an entomogensudfungus,
Beauveriatenella. J. Sericult. Sci. Jpn. 55:227-234.

An entomogenous funguBeauveria tenella, was used to control of the most serious insect
pest Psacothea hilaris, in mulberry plantation of eastern part of Japltass production of
conidia of B. tenella were carried out with several kinds of organic dahaterials, and wheat
bran as basic culture substrate was most effeétiveonidial production. Approximately 10
conidia/g of dried wheat bran were produced affeddys at 25°C. A two step culture technique
for mass production dB. tenella conidia showed good effect to shortening the caltperiod
and to reduce the contamination by other microasyas. FirstB. tenella was produced as
hyphal bodies by shaken culture, and they wereasar€ultured for 10 days at 25°C on wheat
bran in trays for sporulation. In the file cagetsed-3 kg/acre of wheat bran with tenella
conidia were applied only one time on the fieldface of mulberry plantation after the release of
adult pest insects. Cumulative mortalities of adualtects for 30 days averaged 60-90%
respectively. The above results suggest that thelated application oB. tenella probably has
practical value as a microbial insecticide.

Miyajima S and Washida S (1986). Inhibitory effectof inactivated polyhedra added to an
artificial diet on the incidence of cytoplasmic pofhedrosis in the silkworm,Bombyx mori. J.
Sericult. Sci. Jpn. 55:297-300.

Resistance to the cytoplasmic polyhedrosis viruB\Cof the silkworm,Bombyx mori
reared on artificial diet containing inactivatedlyh@dra was examined. When the silkworm
larvae reared on an artificial diet containing tiygoplasmic polyhedra inactivated at 85°C for 15
min. were perorally inoculated with CPV, the inaide of cytoplasmic polyhedrosis was
remarkably reduced. However, the inhibitory effectthe virus could not be observed when the
larvae reared on this diet were infected by intnabeoelic inoculation. Consequently, the
interaction between heat inactivated cytoplasmighmmra and the active ones were recognized
only when the larvae were subjected to peroraldtation of the active virus.

Miyajima S (1986). Synergism in the incidence of ¢gplasmic polyhedrosis by co-infection
of species of bacteria in the silkwormBombyx mori, reared on artificial diets. J. Sericult.
Sci. Jpn. 55:301-304.

The larvae were reared on an artificial diet wetigith an antibiotic (Streptomycin or
penicillin) and a suspension &&rratia marcescens, which is a nonpathogenic bacterium to
silkworm, at a high concentration (McFahland Nd@)n the f' instar onwards. Threafter the
larvae were inoculateger os with cytoplasmic polyhedrosis virus at th& Bistar just after
ecdysis. The incidence rate of the cytoplasmic lpedyosis increased by co-infection with
Serratia marcescens at a high concentration, but the rate decreaseddaytion of antibiotics.
From these results, it was demonstrated that @wdioin with a large amount of non-pathogenic
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bacteria led to the increase of the incidence tdmgismic polyhedrosis. The synergistic effect of
the bacteria was lost by addition of antibiotics.

Kurisu K (1986). Simplified calculation of the opeating characteristics in the pebrine
inspection of the grouping mother moths method.J. Sericult. Sci. Jpn. 55:351-352.
[Japanese]

Arakawa A and Shimizu S (1986). Effect of some fagts in the latex agglutination test for
the diagnosis of virus infectious larvae in the didworm, Bombyx mori. J. Sericult. Sci. Jpn.
55:384-387.

The effect of IgG concentration, diameter of laparticles and their density on the latex
agglutination test was examined in order to evaluhe test for the detection of infectious
flacherie virus (IV), densonucleosis virus (DNV)daaytoplasmic polyhedrosis virus (CPV) in
diseased silkworm larvae. It was found that a higtmncentration of IgG for sensitization
resulted in a higher degree of agglutination. Hevewhen the concentration of IgG was too
high, the agglutination process was impaired. Oyptndiameter of the latex particles for the
detection of IFV and DNV was 0.§5m or 1.00 while that for the detection of CPV wa4%0
pm. The variations in the diameter of the latexipkas also affected the speed of the reaction
and the degree of agglutination. The results shotwat by adjusting these factors the same
degree of agglutination could be obtained in déferlgG sensitized latex preparations.

Matsuno M and Nishina S (1986). Conditions of conidl germination in the fungus
Diaporthe nomurai Hara. J. Sericult. Sci. Jpn. 55:415-420.

The percentage of conidial germination@fporthe nomurai HARA was low in distilled
water. However, in potaro dextrose medium or agppropriate concentration of the mulberry
tree extract, a high rate of germination was olet@irConidia of the fungus could germinate in
the temperature ranges of 15°C to 35°C. The peagendf conidial germination was only 19%
and 53% or a relative humidity of 93% and 98% respely. The optimum temperature for the
germination was approximately 27°C and a relatiwmidity of nearly 100% was required. The
light conditions or darkness did not affect thengi@ation.

In mulberry lenticles, the conidia of the fungusrav@ble to germinate in the temperature
range of 10°C to 35°C, the range of 20°c and 2%iad optimum. At a relative humidity of
more than 93%, the percentage of conidial germonatanged from 53% to 71%, but it
decreased markedly at a relative humidity betwe@rb% and 86%. The percentage of
germination of the conidia did not increase untlerdptimum conditions after incubation of the
conidia at a high temperature or low relative hutyitbr 5 days.

Seki H (1986). Epizootiology of silkworm densonuctssis caused by the Yamanashi isolate
of the virus. J. Sericult. Sci. Jpn. 55:421-427.

Densonucleosis caused by the Yamanashi isolateNV)Df the virus occurred rarely in
the sericultural farms and only in restricted areYamanashi prefecture. This disease did not
appear to spread to other regions. Spread of tt®gen by secondary infection was negligible
in the rearing environment, as this disease wasnotirLarvae infected with Y-DNV after thd'4
instar did not die in the"Sinstar. Of the six lepidopterous insects testetl; Bombyx mandarina
was infected with Y-DNV. Since the population ofstlinsect is seldom high in the mulberry
plantations, the probability of cross infection rfraonfected B. mandarina to the silkworm
appears to be low. It was concluded that the wvhih persisted in the rearing environment
gave rise to the year-to-year infection cycle @ef $siikworm.
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Shimisu S and Arakawa A (1986). Prevention of nongecific positive reaction on the latex
agglutination test for diagnosis of virus infectios silkworm. J. Sericult. Sci. Jpn. 55:439-
440. [Japanese]

Shimisu S (1986). A method for the isolation of amb acid-requiring mutants in Beauveria
bassiana. J. Sericult. Sci. Jpn. 55:472-476.

A method for the isolation of amino acid requiringutants ofBeauveria bassiana by
filtration enrichment and replica technique usimdvet was developed. By filtration, an average
enrichment of 15.2 fold was achieved during isolatof 18 amino acid requiring mutants. By
using sorbose agar medium, replica technique usdxhdteria was possible and facilitated the
isolation of amino acid requiring mutantsBnbassiana.

Shimisu S (1986). Properties of protoplasts oBeauveria bassiana. J. Sericult. Sci. Jpn.
55:510-517.

A high yield of protoplasts from young mycelia Béauveria bassiana was obtained by
treatment with Zymolyse 20-T. Among the protplag{s,5% laching a nucleus, 52.3% of them
containing a single nucleus, and the other prostpleontained two or more nuclei. Mycelia and
protoplasts oB. bassiana were treated with Calcoflur white (CAW) and FIT(déded lectins.
Mycelia and protoplasts reacted with ConcanavalifCdn A), but the former reacted with
CAW, Soybean agglutinin (SBA) and Peanur agglut{RNA). These results indicate that either
chitin or cellulose may be the major structural poments of the cell wall dB. bassiana. The
regenerating protoplasts remained spherical inestiapa long time (usually 6-8 h) and they
could not be distinguished from non regeneratirgjgmiasts under a phase contrast microscope.
However, cell wall regeneration can be observedccuadfiuorescence microscope after staining
with CAW, SBA or PNA.

Kurisu K, Imanishi H and Hamazaki M (1986). Group-in-group sequential pebrine
inspection table of the grouping mother moths metha in the silkworm. J. Sericult. Sci. Jpn.
55:525-526. [Japanese]

Eguchi M and Yoshi S (1986). Inhibition of proteasefrom muscardine fungus by the
inhibitor in the silkworm haemolymph and tissues.J. Sericult. Sci. Jpn. 55:531-532.
[Japanese]

Vol. 56 1987

Arakawa A and Shimizu S (1987). Quantitative assayf densonucleosis virus of the
silkworm, Bombyx mori, by the latex agglutination testJ. Sericult. Sci. Jpn. 56:29-32.

Latex agglutination test as a quantitative assaydémsonucleosis virus of the silkworm
Bombyx mori was developed. The effects of varying proportiohwius, antibody sensitized
latex, shaking and incubation time were investigaaad optimum conditions for the reaction
were determined. Addition of larval extracts did mthibit the virus-antibody reaction in this
assay system. The amount of virus in the infededak estimated by the latex agglutination test
was proportional to that estimated by the singtBalammunodiffusion test.

Utsumi S, Akai A and Nomura S (1987). Anti-streptooccal activity of digestive juice in
various strains of silkworm, Bombyx mori. J. Sericult. Sci. Jpn. 56:109-115.

In order to elucidate the genetic control of thdi-atmeptococcal activity (ASA) in the
digestive juice (DJ) of the silkwornBombyx mori, the ASA was investigated on various strains
and their hybrids which were reared on mulberryésauntil the 3 day of %" instar. The DJ was
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fractionated by the step wise addition of saturateuonium sulfate at 10% intervals and the
ASA in terms of ASA,, which indicates the dilution times to attain i the inhibition on the
growth of test bacterium, was assayeditro for each fraction. In each strain so far invesgidat
ASA was detected between 20-80% saturation of ariumosulfate and there were two peaks of
ASA, ie., in 30-40% and 50-60% or 60-70% saturations. Thal 88A, was distributed in the
range between 300 and 600 and the value of thedsylsmas higher than those in their parents,
which seemed to indicate heterosis.

When the protein fraction prepared by the predipitaof DJ with ammonium sulfate at
80% saturation was applied to Sepharose 6B, ASAekded as three peaks, which were named
as A, B and C. The elution profile indicated incdetg separation between A and B but the clear
separation between A or B and C. Straiphdd higher peaks in A and B compared with one of
Kojiki and Daizo, both of which are considered ®rhore classical strains of the silkworms. The
ASA of the hybrid, Kojiki x Daizo showed approximatvalue to the higher of their parents.
These results suggest that the anti-streptococt@ity in the digestive juice of the silkworm,
Bombyx mori might be controlled genetically.

Hayasaka S and Ayuzawa C (1987). Diagnosis of mi@poridian, Nosema bombycis and
closely related species by antibody sensitized lateJ. Sericult. Sci. Jpn. 56:169-170.
[English]

In the present report, the authors extended thécafipn of the antibody sensitized latex
agglutination test to the detection of microspa@idspores for the first time and also observed
that not only spore aggregation but also latexigarattachment on the spore surface is highly
efficient for detecting microsporidian spores.

Kobayashi M and Tanaka K (1987). Histopathologicastudy on the replication specificity of
the nucleopolyhedrosis virus in the pericardial cé$ of Bombyx mori L. J. Sericult. Sci. Jpn.
56:196-201.

Pericardial cells of insects are known to incorpoifareign matter. The replication process
of nucleopolyhedrosis virus Bombyx mori L., was characterized by comparing the morphology
of the pericardial cells and tracheal cells whiale ausceptible to determine the infective
specificity in tissues and to indentify the cellulalefense mechanisms against the
nucleopolyhedrosis virus. The pattern of virus iplittation was similar in the pericardial cells
and in the sensitive cells. However, the followiddferences were noted. (1) The viral
multiplication in the pericardial cells was somewltelayed, due to the accumulation of
proteinic granules in the pericardial cells. (2)the pericardial cells, the virogenic stroma was
immature with a low production of virus rods (3)the gaps of the basement membrane of the
pericardial cells virus rods accumulated at théiahand final stages of infection (4) In the
pericardial cells, the polyhedra were abnormalhiapg and scanty in number, containing no or
few virus rods.

Ichida M, Ayuzawa C and Akai H (1987). Effect of teatment with antijuvenoid on the
resistance to the infection with virus inBombyx mori. J. Sericult. Sci. Jpn. 56:216-219.
[Japanese]

Yanagita T (1987). Studies on oral infection of larae of the silkworm, Bombyx mori, with
Beauveria bassiana. J. Sericult. Sci. Jpn. 56:279-284.

Infection of the silkworm larvae by oral inoculatiof conidia ofBeauveria bassiana at the
time of feeding was studied. Germination of thegiusm conidia and their hyphal growth could be
observed in the digestive juice of the silkwornvés used as medium. Dipping in 70% ethanol
solution of the larvae subjected to oral inoculatas the fungi was effective in disinfecting the
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body surface of the larvae. After oral inoculatioanidia on the body surface of the larvae were
killed by dipping in 70% ethanol solution"2and ¥ instar larvae subjected to the oral

inoculation of conidia oBeauveria bassiana died from fungus disease. The number of larvae
which died due to oral inoculation of the fungi wksver than in the case of cutaneous
inoculation. Fungus disease occurred chronicallhécase of oral inoculation and the infected
larvae died mainly during the period of molting. ¥8" instar larvae were subjected to the oral
inoculation of the fungi, the silkworms died at $tage when pupae was incompletely exuviated
and did not spin a cocooBeauveria bassiana was recovered from the alimentary canal of a
large number of silkworms.

Yanagita T and Iwashita Y (1987). Histological obgeation of larvae of the silkworm,
Bombyx mori, orally infected with Beauveria bassiana. J. Sericult. Sci. Jpn. 56:285-291.

To evaluate the possibility of oral infection ofrdae of Bombyx mori with Beauveria
bassiana, the pathological changes in the alimentary cahéhe silkworm larvae were observed
by light and electron microscopy after oral inotigia of conidia to the silkworms at the time of
feeding. Oral infection wittBeauveria bassiana was investigated by histological observation.
After oral inoculation of conidia dBeauveria bassiana to the 29 instar larvae, the germination
of the conidia was observed in the alimentary cafster hyphal propagation in the alimentary
canal, the apical part of the columnar cells becawellen and the columnar cells were
destroyed.

When the hyphae penetrated into the goblet cavigymicrovilli of the goblet cells changed
to the lamellar state, and the goblet cells werdrdged. Due to the destruction of the midgut
hyphae penetrated from the intercellular spacestimt midgut tissues. Direct hyphal invasion
was not detected in the midgut tissues. Based esetbbservations, it was considered that oral
infection after inoculation oBeauveria bassiana occurred due to hyphal penetration into the
body cavity from the intercellular space made i ithidgut tissues, after their destruction by the
toxins or substances secreted from the hyphae aschat caused by direct hyphal invasion into
the midgut tissues.

Nakagaki M, Takei R and Nagashima E (1987). Improwk method of purification of the
infectious flacherie virus the Bombyx mori densonucleosis virus.J. Sericult. Sci. Jpn.
56:338-342.

Concentration of ammonium sulfate required to ppigatie the infectious flacherie virus
(IFV) and DNV was determined. IFV and DNV in pretipe gave the maximum yield at 40%
and 55% saturation, respectively. Separation of #fd DNV with a Hitachi RPV50T vertical
rotor instead of a conventional swinging buckebrovas attempted. A 3 ml virus sample of IFV
and DNV was layered on the top of a 36 ml sucraselignt (10 to 40%) and centrifuged at
85,000 g for 30 min. in the RPV 50T rotor. The twiuses could be separated successfully. The
vertical rotor shortened the separation time afar@éd a high level of purification.

Kawase S and Seki H (1987). Elimination of contamating infectious flacherie virus from
the purified preparation of BmDNV. J. Sericult. Sci. Jpn. 56:355-356. [Japanese]

lizuka T and Goto C (1987). Toxic effect of crystaprotein from Bacillus thuringiensis on
Bombyx mori and Mamestra brassicae. J. Sericult. Sci. Jpn. 56:379-384. [English]

Toxicity of crystals isolated from several stramisBacillus thuringiensis were tested on
larvae of the silkwormBombyx mori and the cabbage molMamestra brassicae. Values of the
LDsg's (50% lethal dose) of the crystals for tHiBstar larvae of the silkworm were as follows:

0.01ug for subspsotto, 0.1 pg for kurstaki HD-1, 30.0ug for kurstaki HD-73 and 0.2ug
for wuhanensis. On the other hand, the values of thed ©of the crystals for the'Sinstar larvae
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of the cabbage moth were f§ for sotto, 33 g for HD-1, 23ug for wuhanensis and 21ug for
aizawai. However, the crystals from HD-73 were not toxicthe cabbage moth larvae at the
level of 1,000ug/ larva. The crystals of HD-73 released a 135 gfdein when added to the gut
juice proteinase from silkworm larae, whereas noe H3a protein was released when the crystals
were added to the gut juice proteinase fidibrassicase.

Abe Y (1987).In vitro encystations ofLeptomana sp., an entomopathogenic flagellate of the
silkworm, Bombyx mori L. J. Sericult. Sci. Jpn. 56:428-430.

Formation of cyst membrarasptomonas sp. was observed by histochemical methods and
in vitro culture. An acid mucopolysaccharide and sulfuriotgin were detected in the cyst
membrane by histo chemistry. The encystations wasced successfully when hyaluronic acid
(or both N-acetyl-D-glucosamine and D. glucurontad@a and bovine albumin fraction V were
added to modified Bm22 or GRACE's insect cell cidtmedium.

Han MS and Watanabe H (1987). Immunoperoxidase-staing methods for discrimination
of Microsporidian spores in the pebrine inspectiorof silkworm mother moths. J. Sericult.
Sci. Jpn. 56:431-435.

In the pebrine inspection of silkworm mother motihe presence of Microsporidian spores
similar to those ofNosema bombycis in size and shape hampers the discriminationNof
bombycis spores from those of other microsporidia. In order solve this problem,
immunoperoxidase staining methods that enable goridiinate Microsporidian spores in the
inspection preparation of silkworm mother moth&drat 70°C for 2 h and then macerated in 2%
KOH were investigated. Two practical methods, thdirect immunoperoxidase (lIP) method
and the peroxidase antiperoxidase complex (PAPhadetwhich enable to discriminate spores
easily by specific staining with diaminobenzidind@l as a chromogenic substrate, were
developed and their procedures were desribed iprésent paper.

Abe H, Watanabe H and Eguchi R (1987). General retnship between non susceptibilities
of the silkworm, Bombyx mori to two densonucleosis virus]. Sericult. Sci. Jpn. 56:443-444.
[Japanese].

Vol. 57 1988

Utsumi S and Azumai Y (1988). Population density ah development of antibiotic
resistance ofStreptococcus faecalis and the related in sericulture environments.JJ. Sericult.
Sci. Jpn. 57:8-16.

To analyse the development of an antibiotic reststaofSteptococcus faecalisin seicultural
environment, we investigated the specimens colie@tem rearing farms of the silkworm in
Shiga and Kyoto prefectures for the population dered the resistant ratios of these bacteria
against antibiotics. In dusts from sericultural ieowvment, 8.0 x 1Dviable cells per g of dust
were counted before rearing of silkworm and aftearing the number of viable cells was
increased to 7.8 x £0Within the intestine of the silkworm larvae, & 1@ viable cells per larva
were counted in the diseased larvae and about0f aells per larva from from healthy'Snstar
larva. Ratio of antibiotic resistance against twtctine (Tc), chloramphenicol (Cm) and
Streptomycin (Sm) in the isolates was determinednany cases, the ratios were greater than
50% of Tc resistant strains (Tc) and the ratio af @nd Srhfollowed. In dusts the ratio has
changed about 2.5 times before and after raringesilkworm but it waas not almost changed
in the intestine of sislkworm larvae regardlessiirihe diseased or healthy. By the cross brush
method, various multi-resistant strains were fotnodh isolates with Tc, Cm, Sm, Kanyamycin
(Km), and Ampicillin (Am). The higher resistants igealso obtained with Sm in 4,0Q@/ml,
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Km in 200 pg/ml, and Tc in 10Qug/ml. Additionally, a resistant strain by 10 timessistant
compared with standard strain was obtained agamstreptococcus protein which exists in the
digestive juice of the silkworm larvae.

Hayashiya K, Sakaguchi H and Utsumi S (1988). Antiicterial properties of D(-)-2,3-
diaminopropionic acid contained in digestive juiceof the silkworm larvae, Bombyx mori. J.
Sericult. Sci. Jpn. 57:57-61.

The Digestive juice of silkworm larvae exhibitsostg antibacterial properties. D(-)-2, 3-
diaminopropionic acid (D-DAPA) is contained in ttigestive juice (DJ) (Wada and Toyota) of
the silkworm. To determine the relationship betwdenantibacterial action and the presence of
D-DAPA, the antibacterial action of D-DAPA in seakspecies of bacteria was assayedtro.
The concentrations of D-DAPA in the DJ were 1.3¥2noles per ml DJ in larvae fed on
mulberry leaves and 0.724moles per ml DJ in larvae fed on an artificialtdiemediately after
the 4" ecdysis, respectively. Inhibitory activity of D-BFon the growth of the bacteria was
demonstrated in the casesShfeptococcus faecalis-S. faecium intermediate IFO 1236&acillus
thuringiensis subsp.Thuringiensis and Serratia marcescens but not in the cases dacillus
cereus IFO 3001, Pseudomonas aeruginosa IFO 3445, Saphylococcus aureus IFO 3060AND
Escherichia coli K12 strains. Concentration of Df¥required for the complete inhibition on
the growth ofS faecalis-S. faecium intermediate was 10mM, and for partial inhibitianSmM.
Based on these results, it is evident that thébacterial action in the intestine of the silkworm
can not be attributed to D-DAPA alone. D-DAPA sednte be one of the antibacterial
substances present in the digestive tract of they@im larvae.

Abe Y (1988). Insect cell lines promoting the enciation of Leptomonas sp., a
trypanosmatid flagellate pathogenic to the silkworm Bombyx mori L.J. Sericult. Sci. Jpn.
57:79-80. [English]

It had been suggestd that hyaluronic acid and dlbumay be required during the
encystation ofLeptomonas sp., a flagellate pathogen of the silkworm (Abe87)9 When this
flagellate was raised with insect culture cellg thte of encystation increased compared to the
case when the flagellate alone was raised in ttdiumeused for the culture of insect cells.

Shimizu S and Kazuhiko K (1988). Isolation of protplasts from several entomopathogenic
fungi. J. Sericult. Sci. Jpn. 57:81-82. [Japanese]

Tomita K and Iwashita Y (1988). Infectivity of Enterobacter sp. isolated from Spilosoma
imparilis to larvae of the silkworm, Bombyx mori. J. Sericult. Sci. Jpn. 57:133-139.

The pathogenicity ofentrobacter sp. bacteria inoculated to the silkworm larvae was
analysed in relation in relation to the stage awgh of the larvae and the temperature during
rearing. Observations were also made on the infgctiatio and multiplication in the cytoplasm
of the larvae midgut cells of the bacteria inocedatogether with cytoplasmic polyhedrosis virus
(CPV). The bacteria did not exhibit any pathogenitd the f'to 3¢ instar larvae (which were
reared on mulberry leaves), while a weak pathogfgnizas recognised in thé"4and %' instar
larvae.

When the inoculation was performed at a low tempeea(5°C, 24 h) immediately after
ecdysis, the bacteria grew well in tHé @nd ¥ instar larvae. In particular a high infectivitytica
was recorded in the™and %' instar larvae. Additionally, when bacteria weredulated to
larvae reared on an artificial diet, a higher pg#rocity ratio was found in the larvae in older
instars than in those in younger instars. Whenltardid culture solution of the bacteria was
administered per o0s, no larvae became infectedeldre, it was considered that the bacteria did
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not produce any toxins. When the bacteria were @dafeer the inoculation of CPV, the
infectivity ratio was higher than that obtainedtbg inoculation of the bacteria alone.

Electron microscopic observations showed that RN and the bacteria multiplied in the
midgut cell cytoplam of the larvae and that thetéaa penetrated and multiplied in the virogenic
stroma of CPV.

Abe Y and Kawarabata T (1988). On the microsporidia isolated from the cabbage worm,
Pierisrapae crucivora. J. Sericult. Sci. Jpn. 57:147-150.

Biological and serological studies were carried autfour microsporidian isolates derived
from Pieris rapae crucivora comparing with isolated derived from the silkworBambyx mori.
From biological studies, four isolates Rfrapae crucivora were identified adNosema bombycis
(one isolate),Nosema mesnili (two isolates) andPleistophora schubergi (one isolate).N.
bombycis (NB-Bm-SES-Std) oBombyx mori andN. bombycis (NB-Prc-SES-H7901) dP. rapae
crucivora showed the homologus serological reaction, whilemesnili (NM-Prc-SES-H7901
and A8301) andNosema sp. (M11) ofB. mori showed the homologus reaction.

Utsumi S and Koizumi M (1988). Analysis on then vivo activity of the anti Streptococcus
protein contained in the digestive juice of silkwom larvae, Bombyx mori. J. Sericult. Sci.
Jpn. 57:171-178.

In the in vivo action of antiStreptococcus protein (ASP) contained in the digestive juice
(DJ) of silkworm larvaeBombyx mori, was studied. DJ tested was collected after disseof
larvae which had fed and of frozen larvae; &téptococcus activity (ASA) in the fraction of
saturated precipitates with 80% ammonium sulphegpgred from the DJ of larvae that had fed
was stronger than that from starved larvae. ASthénfraction of the DJ from the larvae that had
fed was present of higher dilutions such as 50062 but was absent of lower dilution such as
50 to 200 times. On the other hand, ASA in thetfoacof the DJ from starved larvae was
present of lower dilutions and was absent aftexzeepreservation for 120 days, whereas in the
fraction of DJ from larvae which had fed, ASA witbsd a longer preservation. In the G75-A
fraction obtained through a Sephadex G-75 colurmm fthe ammonium sulfate precipitate, ASA
was present and was inhibited by the addition bkwofractions such as G75-B and G75-C,
containing protein substances. Based on thesetsgestulis considered that ASP may be
associated with various protein substances andddraturation is prevented or the activity is
controlled by the other prtein substances in thesime.

Mike A, Ohwaki M and Fukada T (1988). Preparation & monoclonal antibodies to the
spores ofNosema bombycis, M11 and M12.J. Sericult. Sci. Jpn. 57:189-195.

Splenic lymphocytes from BALB/c mice immunized wihores ofNosema bombycis (Nb),

a Nosema sp. M11 and &/airimorpha sp. M12 were fused with NS-1 mouse myeloma cells to
obtain hybridomas-secreting antibodies against th@ore specific antigens. Three monoclonal
antibodies were established, N321, E324 and T240ifsmlly bound to the spres of Nb, M11
and M12 respectively. Inhibition ELISA studies aldwwed that the binding of N321, E324 and
T240 to the corresponding spres were inhibitechieytomogenate of Nb, M11 and M12 infected
silkmoth respectively. These anti Nb, M11 and Mf2afic monoclonal antibodies should prove
to be of great value as diagnostic and reseacmigag

Abe Y (1988). Nosema mesnili isolated from the fall web worm Hyphantria cunea. J.
Sericult. Sci. Jpn. 57:200-202.

Pathogenicity, mode of multiplication and serolagigroperties were studied in a
microsporidium isolated from the fall webwortdyphantria cunea. This microsporidium was
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infectious to the early stage larvae of the falbwerm, the silkwromBombyx mori and the
cotton leaf wormSpodoptera litura. However, the number of spores formed in thevi@lbworm
larvae and in the cotton leaf worm was lower thaat formed in the silkworm larvae. In the
cotton leaf worm, sporulation was observed maimlyniervous tissues, indicating that the
paralysis of the infected larvae was due to theadgmof the nervous system associated with the
infection. The spores of the microsporidium as waslthe spores ™. mesnili were agglutinated

by the anitN. mesnili spore antiserum.

Watanabe Y, Yoshihara T and Inoue H (1988). Infectn of a Bombyx cell line adapted to
different media with a nuclear polyhedrosis virusJ. Sericult. Sci. Jpn. 57:227-231.

The effect of the medium composition on the infactof aBombyx mori cell line (SES-
BoMo-15A) with aB. mori nuclear polyhedrosis virus was examined. When #is evere
adapted to the MGM-443 (10% FBS) medium and the N#4+#BS medium after culture in the
MGM-448 (10% FBS) medium, the cells cultured in MBI+3% FBS medium seldom formed
polyhedra compared with those cultured in the MGA8-410% FBS) and MGM-448 (10% FBS)
media after the virus inoculation. However, fluaes antibody staining against the virus and
polyhedral proteins revealed the presence of amtigehe cells inoculated in the MM+3% FBS
medium. When the cells adapted to the MM+3% FBSinmedvere directly transferred to the
MGM-443 (3% FBS), MGM-443 (10% FBS), MM+3% FBS aMM+10% FBS media and
inoculated with virus, polyhedra were formed inlbMGM-443 media and plyhedra formation
was more conspicuous in the medium containing 1M& Ehan in the 3% FBS medium.
However, very few cells in both MM media showed fbemation of polyhedra. These results
suggest that the MM medium is deficient in the ieutts required for the formation of polyhedra.

Ichida M (1988). Susceptibility of the trimolter larvae of the silkworm, Bombyx mori,
induced by an anti-juvenoid, to the infection withBeauveria bassiana. J. Sericult. Sci. Jpn.
57:233-234. [Japanese]

Kanke E and Couch EF (1988). Cell number in the migut of the silkworm larvae, Bombyx
mori. J. Sericult. Sci. Jpn. 57:237-238. [English]

It is well known that the midgut of the silkwornrya contains columnar cells, goblet cells
and regenerative cells. Investigators who have @eumthis tissue hostologically have noted
that the number of columnar cells differs from tbathe goblet cells. Therefore, a study on the
relative frequency of these cells in the midgut migrove useful as a means of clarifying the
differene between the columnar cell and the gobddtt In the present investigation we have
undertaken a numerical study as a first step iat@ampt to throw light on the physiological roles
that these two types of cells play in digestion ahsorption.

Taniai K and Inoue H (1988). Analysis of structuralproteins of the nuclear polyhedrosis
viruses ofBombyx mori, by Western-blotting. J. Sericult. Sci. Jpn. 57:265-269.

The structural proteins of the nuclear polyhedregiss of Bombyx mori were analysed by
SDS-PAGE and Western-blotting. Twenty-one polymiptbands including polyhedrin were
observed by staining with Coomassie brilliant biwaen the alkali dissolved polyhedra were run
in SDS-PAGE. In th Western blotting of SDS-PAGEsgeleven bands reacted with 1gG against
occluded virus. Polyhedrin band did not react viliis anti-NPV-IgG. Among these eleven
bands, two polypeptide bands of adjacent 25 K nuddecweight were also detected in the
hemolymph from deseased larvae, and these two bafnddjacent 25 K were assumed to be
common polypeptide of both occluded and non ocdudieises.
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Tomita K and Iwashita Y (1988). Infectivity of Enterobacter sp. isolated from Spilosoma
imparilis to larvae of some insects by intrahemocoelic injgon. J. Sericult. Sci. Jpn. 57:470-
474.

Enterobacter sp. was inoculated with intrahemocoelic injectionldrvae of 7 species of
insects. Of 7 specieBombyx mori, Malacosoma neustria testacea, Dictyoploca japonica,
Spilosoma subcarnea and Bombyx mandarina were infected, butGlyphodes pyloalis and
Psacothea hilaris were not infected. The difference in susceptibii@ybacterial injection was not
found between the silkworm larvae reared with muipéeaves and with artificaial diets. The
specific fluorescence of the bacteria by the flaoemt antibody method was observed in the
cytoplasm of the epidermis, fat body and trachethefinfected larvae. The bacterial cells were
found to multiply in the cytoplasm of those celisddectron microscopic observation.

Arakawa A (1988). Western-blotting method for the @tection of nuclear polyhedrosis virus
in the silkworm, Bombyx mori. J. Sericult. Sci. Jpn. 57:495-499.

Two types of antisera agairBombyx mori nuclear polyhedrosis virus (BmNPV) were
prepared for the detection of the virus antigeMigstern blotting method. One serum was raised
to the purified BmNPV particles from alkaline dikssd polyhedra and the other type to the
diseased larval hemolymph. The most preferabledg@&entration for this method was a 400 to
800 fold dilution. Virus proteins or polyhedral pigle were specifically detected by this method
in the tests for purified virus and crude extraotf the virus infected larvae and this method was
useful to detect virus antigens from the silkwoarvae at 48 h after the virus inoculation.

Iwashita Y and Zhou CQ (1988). Inactivation by thetreatment of a nuclear-polyhedrosis
virus of the silkworm, Bombyx mori with calcium hydroxide solution. J. Sericult. Sci. Jpn.
57:511-518.

Procure alteration in the ultrastructure and thaviag by the treatment of a nuclear
polyhedrosis virus (NPV) with calcium hyudroxideligmn was examined. Some nuclear
polyhedra were dipped in saturated solution ofigaichydroxide and its serial diluted solution
for various length of time. As a results, polyhediipgped in saturated solution of calcium
hydroxide were dissolved quickly and virions in thissolving polyhedra were inactivated. When
the silkworm larvae were inoculated with this smitithrough peroral administration, no NPV
infected larvae were observed. The process of pdighdissolution and of inactivation of the
embedded virions in the calcium hydroxide soluiias observed by the electron microscope. At
first, polyhedron formed channel dissolution frohe touter layer to the inner part, and the
solution penetrated through the channels. The paddn protein in regions around the
embedded virions degenerated gradually. Duringpifoeess, the nucleocapsids of embedded
virions were dissolved and the membranes of virgiastegrated completely.

Vol. 58 1989

Ichida M (1989). Relationship between application foa juvenoid and the incidence of
nuclear polyhedrosis.J. Sericult. Sci. Jpn. 58:163-164. [Japanese]

Arakawa A (1989). Diagnosis of nuclear polyhedrosiby latex agglutination test in the
silkworm, Bombyx mori. J. Sericult. Sci. Jpn. 58:257-258. [Japanese]

Ichida M and lzaki T (1989). Susceptibility of the silkworm strain “Akebonon” to the
Bombyx mori viruses.J. Sericult. Sci. Jpn. 58:259-260. [Japanese]

Kawase S (1989). Densonucleosis viruses of the withm, Bombyx mori. J. Sericult. Sci. Jpn.
58:295-301. [Japanese-Review]
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Kawase S (1989). Recent research on the infectidiecherie virus of the silkworm, Bombyx
mori. J. Sericult. Sci. Jpn. 58:363-373. [Japanese-Review]

lizuka T and Terae N (1989). Peptide map analysid insecticidal crystal proteins produced
by strains of Bacillusthuringiensis by SDS-PAGE.J. Sericult. Sci. Jpn. 58:308-314.

Insecticidal crystal proteins produced by the tgb&trains oBacillus thuringiensis (subsp.
thuringiensis Berliner, subspkurstaki HD-1, SUBSP.kurstaki HD-73, subsp.sotto, subsp.
dendrolimus, subsp. aizawai IPL, subsp. darmstadiensis, subsp. israelensis and subsp.
kyushuensis) were analyzed by SDS-PAGE and V8 protease-PAGEleddilar weights of
protoxins resulted from SDS-dissolution of the ppmal inclusions of SDS-dissolution
followed by V8 protease digestion, were comparetie Tpeptide maps of the protoxins
demonstrated by the present study, could be otfeeahost reliable and useful characters for the
identification ofB. thuringiensis strains.

Kobayashi M, Yanagawa S and Tanaka K (1989). Synthie study on nucleopolyhedrosis
control of the field in Antheraea yamamai. J. Sericult. Sci. Jpn. 58:344-348.

It has been found that repeated outdoor rearingvitd sw at a single farm causes
contamination of the farm with NPV, which resuhsuinstable production. Therefore, a synthetic
evaluation was performed on the cause of the diseawl methods for providing stable
production, such as the possibility of transmittihg viruses by insects inhabiting the farm and a
method to inactivate the pathogen in soil and negiiees. The results obtained are as follows. 1)
Ants and aphides, high-density inhabitants of taemf aggravated the transmission of the
disease’s viruses. 2) These viruses were foundingmgaon the branches and leaves of the red
oak tress after rearing was completed. 3) Mosteafaining viruses in soil were found to be
accumulated in the surface layer to a depth of @Boem. 4) The remaining viruses in soild
could be inactivated using a flame throwing steaiion device (tip temp 1,800°C). 5) The
decrease in sw production during the young stagssmostly due to destruction by ants.

Mike A, Ohmura H, Ohwaki M and Fukada T (1989). A practical technique of pebrine
inspection by microsporidian spore specific monoclal antibody sensitized latex.J.
Sericult. Sci. Jpn. 58:392-395.

The latex agglutination test was employed to detteetMicrosporidian spores Nosema
bombycis (Nb), Nosema sp. M11 (M11) and/airimorpha sp. M12 (M12) infected mother moth.
On the slide agglutination test, Nb, M11 and M1@rspspecific monoclonal antibody sensitized
latex particles were specifically attached to theres isolated from homogenate of Nb, M11 and
M12 infected mother moth respectively. Our slidgglagnation test using the monoclonal
antibody sensitized latex particles will be uséfula practical technique of pebrine inspection.

Watanabe H, Wang YX and Nagata M (1989). Comparati& susceptibilities to a nuclear-
polyhedrosis virus in the silkworm,Bombyx mori, reared on mulberry leaves and artificial
diets.J. Sericult. Sci. Jpn. 58:407-411.

Variations in susceptibilities of the various sibwn strains to peroral infection with a
nuclear polyhedrosis virus (NPV) were relativelyga when the larvae were fed on artificial
diets instead of mulberry leaves. The larvae reareartificial diets were more susceptible to
peroral infection with NPV than those reared on beuly leaves and the difference in
susceptibility between them increased with langd.dHowever, no difference in susceptibility to
intra hemocoelic infection with NPV was observedh# both larvae, suggesting food quality is
important in the susceptibility of larvae to petardection with NPV. The gut juice from the
larvae fed on mulberry leaves was significantlyhieigin the antiviral activity than that from the
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larvae fed on artificial diets. The antiviral adtyvof the gut juice seemed to be depended on a
protease.

Abe Y and Iwashita Y (1989). Ultrastructures ofLeptomonas sp. LA-SES-AA7601 strain
pathogenic to the silkworm,Bombyx mori. J. Sericult. Sci. Jpn. 58:443-447.

The amastigotes and the promastigoted @ftomonas sp. LA-SES-AA7601 strain had
numerous fine hairs on the cell surface. High ebecdensity substances accumulated on the
surface of the plasma membrane of the promastigotesncystations. These features were
considered to be different frobeptomanas spp. Which were previously reported.

lizuka T, Arakida M, Kikuta H, Isida K, Yueda | and Shikata E (1989). Electron
microscopic observation of the plasmid DNA bearingnsecticidal crystal protein gene in
Bacillusthuringiensis. J. Sericult. Sci. Jpn. 58:448-456. [English]

The native plasmids bearing the crystal protein)(@&he ofBacillus thuringiensis were
observed by electron microscopy. The size of sévarge plasmids from subspeciestto,
kurstaki HD-1 and aizawai IPL were determined by computer analysis. Sevenallssize
schimeric plasmids in which the CP gene (cryl-13wbbsed were also observed and their size
was compared with the reported size. It is shovat dur estimation of the plasmid size was
quite accurate. These electron microscopic obsensatof native plasmids oBacillus
thuringiensis and chimeric plasmids which ever are encoded ®IGR gene, might be useful for
identification of cloned plasmid.

Utsumi S and Okada T (1989). Purification and aminoacid composition of anti-
Enterococcus protein (ASP) in the digestive juice of the silkwom larvae, Bombyx mori. J.
Sericult. Sci. Jpn. 58:468-473.

Anti-Enterococcus protein (ASP) contained in digestive juice (DJ)sdkworm larvae was
purified to homogeneity by the treatments of ammonsulfate precipitation, Sephadex G-50,
DEAE-Sephacel, Sephadex G-50 column chromatographyg, high performance of liquid
chromatography (HPLC), DJ was collected from thenvstd %' instar larvae, Asahi x Tokai,
reared on mulberry leaves. About 4.9 mg of ASP elasined from 10 ml of DJ with recovery
of 36.7%. Molecular weight of purified ASP whichdinated a single peak by HPLC treatment
was estimated as 10,800 Da by SDS-PAGE analysisind\macid analysis indicated the
predominance of hydrophobic and acidic residueg,tha ratio of amino acid composition was
similar to that of Sarcotoxin than Cecropin or ldggteran among the defense antibacterial
proteins inducible in insect haemolymph.

Vol. 59 1990

Kawase S (1990). Recent Research on the cytoplasmuyhedrosis virus of the silkworm,
Bombyx mori. J. Sericult. Sci. Jpn. 59:1-13. [Japanese-Review]

Yaginuma T, Kobayashi M and Kawase S (1990). Changa activities of several enzymes
responsible for carbohydrate metabolism in midgut pithelium of the silkworm, Bombyx
mori, infected with cytoplasmic polyhedrosis virusJ. Sericult. Sci. Jpn. 59:64-70.

Activities of several enzymes responsible for chsfutvate metabolism were investigated in
midgut epithelium of the silkwornBombyx mori, infected with cytoplasmic polyhedrosis virus
(CPV). In CPV infected midgut, trehalase activitnded to increase during middle stage of the
infection. Sucrose activity markedly decreased rdutiate stage of the infection. Changing
pattern in activity of L-leucyp-naphthylamidase was very similar to that in suerastivity in
CPV infected midgut. In contrast, glycogen phosplase activity increased during late stage of
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the infection. Changing pattern in phosphorylage/i&g coincided with that in glycogen content
in CPV infected midgut. These results suggestithatidgut cells, energy sources needed for the
multiplication of CPV are provided from trehalose haemolymph through a mediation of
trehalase during middle stage of the infection drmm glycogen in the cells through
phosphorylase during the late stage.

Ichida M (1990). Densonucleosis occurred in Kumamot prefecture. J. Sericult. Sci. Jpn.
59:78-80. [Japanese]

Utsumi S, Okada T and Yano H (1990). ELISA of antiEnterococcus (Streptococcus)
protein (ASP) in digestive juice of silkworm larvae Bombyx mori. J. Sericult. Sci. Jpn.
59:87-91.

Anti Enterococcus protein (ASP) existed in the gut juice of the sithkm (Bombyx mori)
larvae, was studied quantitatively by an enzymkelihimmunosorbent assay (ELISA). The gut
juice samples were prepared individually from tmezén larvae by dissection. There was
relatively large variation in the concentrationsASP among the larvae of the same strain. The
ASP level in the silkworm strain KF20 and KF21 wesmpared. Apparently, the ASP
concentration in the gut juice of KF21 was sigmfidy higher than that of KF20. ASP in the
larval gut juice was detected as low as 2.5 ng/ml.

Kawarabata T, Hayasaka S, Ichida M, Segawa H, Teraime T, Uematsu H and Yasuda K
(1990). Detection of microsporidians in adults ifie cabbagewormPieris rapae crucivora
collected from mulberry fields. J. Sericult. Sci. Jpn. 59:288-292. [Japanese]

Asano S and lizuka T (1990). Protoxin from diamondshaped crystals from Bacillus
thuringiensis and insecticidal activity towards the silkworm, Bombyx mori. J. Sericult. Sci.
Jpn. 59:375-380. [Japanese]

Kawase S (1990). Recent research on the nuclear yloédrosis virus of the silkworm,
Bombxy mori. J. Sericult. Sci. Jpn. 59:387-401. [Japanese]

Lin QL and Iwashita Y (1990). Replication of a nuckar polyhedrosis virus in the BM-N cell
line of the silkworm, Bombyx mori. J. Sericult. Sci. Jpn. 59:452-460.

In order to analyse the mode of replication of eaclpolyhedrosis virus of the silkworm,
Bombyx mori, (BmNPV), the BM-N cells which were derived from tkgkworm ovary and
infected with BmNPV were observed by light and &t microscopy.

The viruses were attached to the surface of the deds and penetrated into the cells by
endocytosis. The size of the nucleoli increasel htpostinoculation (pi). At 10 h pi, a PAP
positive reaction showing the early stage of irifectwas observed. At 15 h pi, the nuclei
became hypertrophied and Feulgen positive or mgtbgen stainable virogenic stroma was
formed in the nuclei. From this virogenic stromaichhdeveloped and became electron dense a
large number of nucleocapsids was produced. By R0 these nucleocapsids were released into
the ring zone, enveloped with developmental mengwaand grew to mature viruses. The
nucleocapsids were also enveloped through buddimg the nuclear membranes of the cell
plasma membranes. At 72 h pi, the concentratidcheViruses released into the culture medium
became maximum. On the other hand, synthesis qidhyedral protein was detected at 18 h pi
and polyhedra at the early stage were formed imitigezone at 30 h pi.

Baba F, Asano S and lizuka T (1990). Purification focrystals from Bacillus thuringiencis by
using Percoll.J. Sericult. Sci. Jpn. 59:487-489. [Japanese]
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Vol. 60 1991

Arakawa A (1991). Quantitative assay of cytoplasmipolyhedrosis virus in the feces of the
silkworm, Bombyx mori, using enzyme linked immunosorbent assay (ELISA). Sericult.
Sci. Jpn. 60:105-111.

Enzyme linked immunosorbent assay (ELISA) was dged for the quantitative assay of
Bombyx mori cytoplasmic polyhedrosis virus (CPV) in larval feceThe double antibody
sandwich method was more sensitive than the indimethod and nonspecific reactions against
the feces extract were not observed. Alkaline phasgse was suitable for use as conjugate
enzyme to the anti-CPV IgG, while peroxidase gase to non-specific reactions. The addition
of 2% of polyvinyl pyrrolidone (MW 40,000) to theteaction buffer (100mM Tris-HCI, ph 8.0)
was necessary to eliminate the background assmtiatith the coupling of feces extract to the
microtest plate. The double antibody sandwich netdmabled to detect 8 ng/ml of purified CPV
using alkaline phosphatase conjugated ANTI-CPVIg®e addition of 1% extract of non
injected larval feces did not inhibit the reactidosthe detection of CPV. There was a positive
correlation between the amount of CPV in the fecebthe value obtained by ELISA.

Ishihara R and lwano H (1991). The lawn grass cutwen, Spodoptera depravata Butler, as a
natural reservoir of Nosema bombycis Naegeli.J. Sericult. Sci. Jpn. 60:236-237. [Japanese]

Iwano H and Ishihara R (1991). Dimorphic developmenof Nosema bombycis spores in gut
epithelium of larvae of the silkworm, Bombyx mori. J. Sericult. Sci. Jpn. 60:249-256.

Nosema bombycis, when inoculated orally to thé@instar larvae of the silkwornBombyx
mori, developed two types of spores (short polar tuberes=ST and long polar tube type
spore=LT), identical with the spores revealed ilturad cells. One type, corresponded to the FC
(spores with few coils) and the other type to th€ Kpores with many coils) in the cultured
cells, respectively. The significance of the dimiasm of N. bombycis was discussed and an
outline of the development &f. bombyciswas also presented.

Iwano H and Ishihara R (1991). Isolation ofNosema bombycis from moths of the lawn grass
cutworm, Spodoptera depravata Butler. J. Sericult. Sci. Jpn. 60:279-287.

A strain of Nosema bombycis was isolated from the lawn grass cutwor8podoptera
depravata Butler. Identificationa was based on the followtttaracteristics, in culture, the cells
were binucleate with a diplokaryotic arrangemembutlghout the development; spore formation
was apansporoblastic, disporous and dimorphicntgpe of spores, the coil of the polar tube
was characterised by 3.8 turns, while in the othyerl1.8 turns. The former spores hatched
spontaneously. The latter spore were oval in slaape3.60 x 2.11m in size. Immunologically
the strain shared spore surface specific antigem(R)N. bombycis. Infection within the larvae
of Bombyx mori was systemic and the strain was transovariallystraited to the next progeny.
Less virulent than the reference strailNosema bombycis.

Noguchi Y (1991). Electron Microscopic Investigatins on the Multiplication of the
Variants of Bombyx mori Nuclear-Polyhedrosis Virus.J. Sericult. Sci. Jpn. 60:302-309.

The multiplication of three variants &mbyx mori nuclear polyhedrosis virus (BmNPV),
which were isolated from BmNPV - infected cellsatiel with a mutagen, 5-bromo-2'-
deoxyuridine, was studied by transmission electnicroscopy. No.15 and 16 variants exhibited
a defect in thede novo synthesis of the envelope, and they formed fewhsara devoid of
virions. Since the nucleocapsids derived from thelei formed buds through the plasma
membrane into the reticular structure with extenadarkably in the cytoplasm, they protruded
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from the cytoplasm with the reticular structure..XNbvariant in which no polyhedron formation
was observed, produced progeny viruses normally.

Eguchi R, Ninaki O and Hara W (1991). Genetical angsis on the nonsusceptibility of
densonucleosis virus in the silkwormBombyx mori. J. Sericult. Sci. Jpn. 60:384-389.

In the silkworm,Bombyx mori, it was reported that some strains were not infegtéd
densonucleosis virus type-1 (DNV-1) and this resise appeared to be controlled genetically.
Genetic analysis showed that the resistance tdehsonucleosis virus type 1 was controlled by
a recessive gene. The gene was designated as usoegdibility to densonucleosis virus type-1”
gene with the symbaisd-1. Thensd-1 gene was located at the position 8.3 on the twérsdly
chromosome based on the three point analysis &nseifjuence of the genes whsnsd-1, Spoh.
The homozygote afisd-1 was completely resistant to the DNV-1.

Yasunaga C, Funakoshi M, Kawarabata T and HayasakaS (1991). Infection and
development ofNosema sp. NIS M11 (Microsprodia: Protozoa) in a lepidoptean cell line.
J. Sericult. Sci. Jpn. 60:450-456.

Spores ofNosema sp. NIS M11 primed with a 0.1 N KOH solution werec¢ulated to
Antheraea eucalypti cell cultures. The percentage of germinated speaesless than 30% and
the initial level of infection in the inoculatedlisewas about 10% in this study. Growth and
development of the sporoplasms emerging fdirap. NIS M11 spores appeared to be normal in
the A. eucalypti cells. The life cycle oN. sp. NIS M11 observeih vitro was similar to that of.
bombycis. However, the spread of infection and spore priddndn theA. eucalypti cell cultures
infected withN. sp. NIS M11 were markedly different from those\obombycis.

Asano S and lizuka T (1991). Identification of inseticidal activity of Bacillus thuringiensis
against the silkworm by DNA hybridization method.J. Sericult. Sci. Jpn. 60:475-479.

In order to identify the insecticidal activity oD Bacillus thuringiensis subspecies which
produce bipyramidal crystals, dot blot hybridizatiof DNA purified from the subspecies was
performed with a cloned crystal protein gene (aggbe) fro subspkurstakiHD-1. The DNAs
from the ten subspecies exhibiting on insecticalzivity against the silkwornBombyx mori,
strongly hybridized with the probe prepared frome ttioned crystal protein gene. However,
DNAs from the other ten subspecies lacking ins@ldlcactivity did not hybridize with the
probe. Similar results were also obtained in theeement using a probe prepared from the DNA
fragment that is specific for insecticidal activigased on these results, we concluded that the
intensity of the insecticidal against the silkworem be determined DNA hybridization.

Vol. 61 1992

Lin YQ and Iwashita Y (1992). Histopathological Inwestigation on the replication of Two
Nuclear Polyhedrosis Viruses ofAntheraea yamamai and Spodoptera litura in Larvae of
Antheraea pernyi and Spodoptera litura. J. Sericult. Sci. Jpn. 61:295-299.

In vivo pathway of the infection and replication of two lear polyhedrosis viruses @
yamamai and S litura in the midgut and epidermal cells was studied by. HMe replication
pattern of the virus in the epidermal cells diftefien that in the midgut cells. Nucleocapsids
produced in the nuclei of the epidermal cells wersreloped and occluded in polyhedra.
However, few nucleocapsids produced in the nudléh@® midgut cells acquired an envelope and
become occluded in polyhedra. Instead a large nwoleocapsids budded through the nuclear
membrane or nuclear pores and entered the cytoplasennucleocapsids moved to the basal
plasma membranes and budded into the hemocoel agal lamina. These budded viruses
become attached and penetrated into host celieingmocoel and started new replication.
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Kawakami Y, Inoue T, Kikuchi M, Takayanagi M, Sunairi M, Ando T and Ishihara R
(1992). Primary and secondary structures of 5S Rilsmmal RNA of Nosema bombycis
(Nosematidae, Microsporidia).J. Sericult. Sci. Jpn. 61:321-327. [English]

Nosema bombycis, a notorious parasite of the silkworBofnbyx mori), which is the type
species of the genus Nosema and belongs to Miandgpois unique among eukaryotes in
having prokaryotic features, particularly of itdbasomes. To analyise its phylogenic and
taxonomic position, 5S rRNA and its gene were seqeeé by limited digestion with RNase and
by the usual DNA sequencing of the cloned 5S rRNhiggwhich was amplified by PCR
(polymerase chain reaction), respectively. Theltesudicated that the 5S rRNA df bombycis
displays a typical eukaryotic structure.

Shimizu S, Tsuchitani Y and Matsumoto T (1992). Pufication and properties of an
extracellular protease fromBeauveria bassiana. J. Sericult. Sci. Jpn. 61:421-428. [English]

Beauvaria bassiana F18 grown in a medium witBombyx mori exuviae as the sole carbon
and nitrogen source produced an extracellular psateThe extracellular protease was purified
about 19 fold, with a recovery of 20.5% by a pragedhat included column chromatography on
CM-Toyopearl and Sephacryl S-100 gel filtration.eTpurified protease gave a single protein
band with a molecular weight of 32,000 Da on SD8qurylamide gel electrophoresis. It was
optimally active at pH 9.5 and in the temperatanege of 37 to 42°C. The enzyme activity was
almost completely lost at 60°c within 15 min. Itzgmatic activity was that of an endopeptidase
which hydrolysed elastin but was much less activeasein, bovine serum albumin, fibrinogen
andy-globulin. It was inhibited by phenyl methlysulfdmyuoride, suggesting that the enzyme
contains a serine residue in the active centehefprotein molecule. The protease activity was
not affected by metal chelating agents, trypsimidr, and chymotrypsin inhibitor.

Vol. 62 1993

Shimane T and Kawakami K (1993). Safety tests forhe use of an entomogenous fungus
Beauveria brongniartii. J. Sericult. Sci. Jpn. 62:30-37.

In order to utilize as a microbial insecticide, tBetomopathogenic fungueauveria
brongniartii (B. tenella) isolated from dead adults of the yellow-spottedgicorn beetle, the
pathogenicity to and other harmful effects of thimgus on the silkworm and mouse were
investigated in this tests. When 21 isolates o fangus were inoculated individually td' 4
instar larvae of the silkworm by dipping them iataonidial suspension (30L& conidia/ml), all
the treated larvae survived and pupated subsegudrike fungus was not pathogenic to the
larvae, whileB. bassiana showed a marked pathogenicity. In safety teststtier mouse, the
animals were subjected to intraperitoneal injectias well as oral and respiratory administration
of a large amount of conidia of this fungus. Alketimice survived and exhibited a normal
appearance and behaviour. Weight gain of the tleatiee was almost similar to that of the
controls. There was no indication of pathogenitityand other harmful effects on the mouse.
Conidia of the fungus did not germinate at 35°C{ #mey died within seven days under the
thermal condition.

Abe H, Yokoyama T, Oshiki T and Kobayashi M (1993)Analysis of the mechanism of
nonsusceptibility to the densonucleosis virus (deasirus) type-2 in the silkworm, Bombyx
mori, using a genetic mosaicl. Sericult. Sci. Jpn. 62:38-44.

BmDNV-2 (type-2) multiplies in the nuclei of thelamnar cells of the midgut epithelium
of the sw. Some sw strains are genetically nongdikte (completely resistant) to BmDNV-2
infection even after the administration of a higisel. This non susceptibility is controlled by a
recessive genengd-2: nonsusceptibility to BmDNV-2). In order to invEgite whether the
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nonsusceptibility is controlled by tmsd-2 gene is determined at the whole body level outzl
level, susceptible/non-susceptible bilateral modareae were produced using the hereditary
mosaic strainrfio) and we administered BmDNV-2. By immunoperoxidstsening of the larval
body section, five mosaic larvae displaying midgubsaicism were detected in two areas,
infected (sd-2/+) and noninfectedngd-2/nsd-2) respectively. These results indicate that the
nonsusceptibility is determined by a single genaasingle cellular level.

Shimizu S, Higashiyama R and Matsumoto T (1993). Gbmosome length polymorphisms
in Beauveria bassiana. J. Sericult. Sci. Jpn. 62:45-49. [English]

Experimental conditions for the separation of chveamal DNAs fronBeauveria bassiana
by pulsed-field gel electrophoresis (PFGE) weraldsthed. The chromosomal DNA molecules
of Beauveria bassiana have been separated into six bands by PFGE. Ushg t
Schizosaccharomyces pombe chromosomesas size standard, we estimated theobitkese
chromosomal DNAs to be from 2.4 to 7.9 magabases fkbp) and total genome sizes of the
three isolates from 26.1 to 30.4 Mbp. Significaiffedences in the size of each chromosome
existed among the isolates®fbassiana.

Shimane T and Kawakami K (1993). Susceptibility ofadults of yellow spotted longicorn
beetle, Psacothea hilaris PASCOE (Coleoptera: Cerambicidae), reared with an dificial
diet through their larval stage, to an entomogenoudungus Beauveria brongniartii. J.
Sericult. Sci. Jpn. 62:68-70. [Japanese]

Shimane T and Kawakami K (1993). Virulence ofBeauveria brongniartii conidia and
hyphal bodies against the yellow-spotted longicorheetle,Psacothea hilaris. J. Sericult. Sci.
Jpn. 62:71-74. [Japanese]

Asano S, Bando H, Kikuta H and lizuka T (1993). Idatification of cry Il genes in Bacillus
thuringiensis isolates by the use of ligo-nucleotide DNA primersJ. Sericult. Sci. Jpn.
62:210-215.

Experiments were conducted on Ecillus thuringiensis (Bt) isolates identified by
KIKUTA (1990). Observation by SEM showed the presemf a large number of cuboidal
crystals compared to the bipyramidal ones. Idematifon by serotyping was performed and the
structure of the cryl and cryll genes in theseated was determined by the application of the
method of oligonucleotide primer synthesis and R@Rlification.

Characteristic profiles of Acpl0-4 and GSK1-1 befiog to Bacillus thuringiensis subsp.
kenyae revealed only the presence of the cryll A gene. dther 6 strains belonging to the subsp.
kursaki andgalleriae harboured the cryll A and cryll B genes. The mosmpidal activity against
Aedis japonicus of Acpl0-4 and GSK1-1 was much higher than thahefother strains.

The amount of 135 and 65 kDa protoxins consistihgipyramidal and cuboidal crystals,
respectively was determined by SDS-PAGE with a ilemeter. The effect of a larger amount of
135 kDa protoxins than of 65 kDa protoxins did affict the expression in these strains.

Asano S, Bando H and lizuka T (1993). Amplificationand identification of cry Il genes
from Bacillusthuringiensisisolates by PCR procedureJ. Sericult. Sci. Jpn. 62:223-227.

Oligonucleotide primers including a specific domash cry Il gene sequences were
synthesized in order to identifyry Il genes which encode the expression of the P2 protein
Bacillus thuringiensis (Bt) strains. Thecry Il genes of the Bt isolates were amplified by
polymerase chain reaction (PCR) and the amplifiecdADwas used as DNA probe for
identification.Cry Il B was distinguished frorary 11 A by Hinc 1l digestion. Thecey 11 genes in
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the Bt isoltes were identified by agarose gel etgttoresis. Based on the identification of the Bt
subspeciekurstaki HD-1, aizawai IPL andgalleriae harboured botlery II Aandcry |1 B genes,
while kenyae harboured only thery I A gene. This procedure was effective for the idestfon

of Bt isolates including both lepidopteracidal alipteracidal proteins.

Arakawa A (1993). Monitoring of the appearance of he cytoplasmic polyhedrosis virus in
the feces of the silkworm larvae associated with nél contamination of the rearing bed. J.
Sericult. Sci. Jpn. 62:319-324.

The spread of CPV in the sw rearing bed was ingatgd by the detection of the CPV in the
feces excreted by the larvae. The incidence rofresal 23.9% or 10.4%~11.9% 12 days after
the inoculation of 2% or 0.2% of the virus to hbegltarvae respectively. The higher the conc of
virus in the feces, the higher the ratio of larvath the disease. Two to 3 days after the rearing
of the larvae inoculated with the virus, more th@pg of virus was detected by ELISA in 1 g of
feces in the rearing bed. A high degree of contation was detected in the center of the rearing
bed, where the virus mixture had been preparetafoal inoculation until the '6day. Thereafter
the space of contamination was higher in the peripbf the rearing bed.

Abe H, Kobayashi K, Shimada T, Yokoyama T, Maeda SHamano K, Oshiki T and
Kobayashi M (1993). Infection of a susceptible/nonsceptible mosaic silkworm,Bombyx
mori, with densonucleosis virus type-2 is not lethal.. Sericult. Sci. Jpn. 62:367-375.

BmDNV-2 (type-2) multiplies in the nuclei of the dgjut epithelium columnar cells of the
sw. The susceptibility is controlled by the recessgene,nsd-2. Certain sw strains are
genetically non-suceptible to DNV-2. Mosaic sw kev with susceptible néd-2/+) and
nonsusceptiblentd-2/nsd-2) midgut cells were produced using the hereditapgait strainrfo).
17 newly ecdysed"2instar mosaic larvae were fed with DNV-2 and thfedtion was monitored
using PCR to detect DNV-2 in the feces. DNV-2 npliéid continually in five of the larve,
however, they survived and grew showing no outempgms of virus infection.
Immunoperoxidase and Feulgen light-green stainfrigreal body sections indicated that DNV-
2 infection only occurred in the regions with sudap cells (sd-2/+). These results indicate
that DNV-2 infection itself is not lethal.

Abe H, Shimada T, Kobayashi K, Maeda S, Yokoyama TQshiki T and Kobayashi M
(1993). Detection of densonucleosis virus in thellsvorm, Bombyx mori, from fecal
specimens by a polymerase chain reactiod. Sericult. Sci. Jpn. 62:376-381.

Feces from sw larvae infected with BmDNV-1 (typedl)d BmDNV-2 (type-2) contain
viruses particles. A PCR reaction was used to td&dtV infected sw larvae without killing.
Newly ecdysed @ instar larvae of susceptible and nonsusceptilbinst were fed DNVs 24 h
prior to the collection of feces. Feces were codidcdaily and DNA extracts from a single
specimen of fecal matter was used as a templateG&. In the susceptible strains, DNVs were
detected in all fecal speciments beginning the aftgr inoculation to the day of viral death. In
the non-susceptible strains, DNVs were detectegt onifecal matter collected the day after
inoculation and were not detected on and aﬂ%dﬁy. Based on these studies, we were able to
diagnose rapidly both DNV-1 and DNV-2 infectionngiPCR to detect DNVs in fecal matter.

Nakagaki M, Tsuda H, Kajiura Z and Takei R (1993).Localization of DNV infection in the
midgut of the silkworm, Bombyx mori. J. Sericult. Sci. Jpn. 62:405-411.

Time course of the accumulation of viral structypalypeptides was investigated in the
larval midgut of the sw infected with two groupsiflVs. BmDNV-1 (Ina strain) and BmDNV-
2 (Yamanashi strain). Viral structural polypeptigigh a molecular weight of approx. 57,000 (57
K polypeptide) was detected in the epithelial celishe DNV-1 infected midgut and a viral
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polypeptide with a mol wt of approx 53,000 (53 Klymeptide) was detected in the epithelial
cells of DNV-2 infected midgut by immunoblot anafy/aising anti-DNV-1 or anti-DNV-2
serum. Kinetics of the accumulation of the 57 K &3dK polypeptides in the infected midgut
epithelium was similar. Viral polypeptides could detected 2 days after pi in the posterior part,
3 days pi in the mid part and 6 days pi in the dotgart of the midgut. These results indicate
that DNV infection occurred first in the posterjgart of the midgut and spread to the mid and
anterior parts of the midgut.

Suzuki S and Satoh T (1993). On the easy detectivaethod for Aspergillus fungi in
silkworm rearing house by means of using filter papr containing medium and poly-
ethylene bag.J. Sericult. Sci. Jpn. 62:517-522. [Japanese]

Kobayashi J and Belloncid S (1993). Efficient lipafction method for transfection of the
silkworm cell line, NISES-BoMo-15AlIc, with the DNA genome of theBombyx mori nuclear
polyhedrosis virus.J. Sericult. Sci. Jpn. 62:523-526. [English]

The silkworm,Bombyx mori, cell line (BoMo-15AlIc) (Inoueet al, 1990), susceptible to the
BmNPV and several cytoplasmic polyhedrosis viruggBVs) is commonly used for various
research purposes such as for the baculovirus tedexpression of recombinant proteins
(KOBAYASHI et al, 1990, 1992) for studies on the interaction betw€®Vs and BmNPV
during their replicationin vitro and in experiments leading to the development ol/ CP
expression vector. All these studies require the o$ highly efficient methods for the
transfection of viral genomes into the cells.

Using several mammalian cells, FELGNERil, (1987) demonstrated that the DOTMA {n-
[1-(2, 3-dioleyloxy) propyl]-N, N, N-trimethyl ammmum chloride} mediated transfection
(lipofection) method was more efficient for bothlse and transient expression of the introduced
DNA than either the DEAE-dextron or calcium phodphaediated transfection. The increase of
the concentrations of DOTMA containing lipid thatgroved transfection, however, was toxic
and this toxicity varied with the type of cellsetlduration of exposure to DOTMA, and the
density of cell culture. Therefore, the optimizatiof the technical conditions of lipofection for
each cell line is recommended in order to achievégh efficacy of transfection. Lipofection
method has already been applied successfully étrémsfection ofpodoptera frugiperda (sf-9)
insect cells with the DNA genome éfitographa californica NPV (AcNPV) (Patelet al, 1992).

In order to improve the transfection efficiency abdoaden the variety of manipulation
techniques for the BoMo-15lic cell line, we applibe lipofection method to this cell line.

Vol. 63 1994

Lu X, Hashimoto Y, Shimizu S, Matsumoto T and Maekwa S (1994). Serotyping of
Enterococcus faecalis isolated from larval intestine of the silkworm, Bombyx mori. J.
Sericult. Sci. Jpn. 63:330-332. [Japanese]

Shimada T, Chan IC, Noguchi Y, Nagata M and Kobayds M (1994). Structural and
functional abnormality of the polyhedrin gene in apolyhedron-deficient mutant of the
Bombyx mori nuclear polyhedrosis virus.J. Sericult. Sci. Jpn. 63:353-360.

We compared the structure and function of the pdyim gene oBombyx mori nuclear
polyhedrosis virus between a polyhedron defectiveamt and the wild type. Western blotting
analysis using an anti-polyhedron antibody dematestr that the polyhedron defective mutant
did not synthesize polyhedrin in the fat body celighe infected silkworm. Northern blotting
analyses using a polyhedrin gene fragment as & iotwed that the fat body cells infected with
the mutant virus did not synthesize mRNA codinggdolyhedrin at all, while the cells infected
with the wild type virus synthesized a large amaoainpolyhedrin mRNA on days 3 and 4 after
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infection. In Southern blotting experiments, howey@NAs from both mutant and wild type
viruses hybridized with the polyhedrin gene prdbEA sequencing revealed that the polyhedrin
gene and its upstream region in the mutant and tydd viruses hybridized with the polyhedrin
gene probe. DNA sequencing revealed that the pdhiegene and its upstream region in the
mutant had 5 point mutations. A conserved motif AR of the very late gene promoter of the
baculovirus was changed to ATAAA in the mutant. sThlteration may be responsible for the
lack of polyhedron formation.

Sasaki J, Asano S, Bando H and lizuka T (1994). Checteristics of Bacillus thuringiensis
isolated from soil in Hokkaido area of JapanJ. Sericult. Sci. Jpn. 63:361-366.

A total of 63 isolates oBacillus thuringiensis were isolated from 187 soil samples collected
in Hokkaido area of Japan. Of these isolates, 4% waentified as seovassesti, kurstaki, sotto,
aizawai, israelensis, Indiana and mexicanensis by H antisera and 18 were untypable because of
nonmatility. The aim of this study was to isolatevel strains with different spectra of activity or
high toxicity. Isolates were characterised by therphology of parasporal crystals, bioassay
againstBombyx mori and identification ofcry genes by PCR. Using these techniques, 3 novel
strains were obtained. The isolate serawexicanensis TKD2-14, produced cubodal crystals and
the isolate serovaalesti KMK9-20 with bipyramidal crystals attaching to spsrwere different
from the type strains. In addition, the isolateosar sotto KMK1-36 produced bipyramidal
crystals similar to the reference strain. Howetlee, composition of thery genes of this isolate
wascrylA(b) andcryl A(c).

Noguchi Y, Kobayashi M and Shimida T (1994). An aplication of the polymerase chain
reaction for practical diagnosis of the nuclear pothedrosis in large scale culture oBombyx
mori. J. Sericult. Sci. Jpn. 63:399-406.

We developed a simple and highly sensitive methad thfie detection of the nuclear
polyhedrosis virus in a large scale culture poportabf Bombyx mori, using the polymerase
chain reaction (PCR). Newly exuviatel Bistar larvae were crushed in plastic bags, mixi
8 volumes of alkali solution (0.2 M NaGOs;, 0.2 M NaCl, 20 mM EDTA, ph 10.8) and incubated
at 25°C for 30 min to dissolve the polyhedra. Tleate was treated with detergent and
Proteinase K. DNA was purified with phenol, dilutedh water and used as a template for PCR.
We could detect a single polyhedrosis larva in jpupetion of 20,000 larvae even if the sample
contained mulberry leaves or rearing wastes. Becaus method is much more sensitive than
other conventional methods, we propose it as a fmok practical diagnosis of the nuclear
polyhedrosis in cooperative rearing.

Lu X, Hashimoto Y, Matsumoto T and Maekawa S (1994) Taxonomical studies on
enterococci isolated from the intestine of the silkworm,Bombyx mori. J. Sericult. Sci. Jpn.
63:481-487.

Upto 99 Enterococcus strains were isolated from the intestine of heakHhkworm larvae
and moths. Except 7 strains which did not grow meadium at pH 9.6, the remaining 92 strains
were classified into 8 groups (I-VIII) on the basisthe differential characteristics of the group
D enterococci and of the virulence to insects. Majoains were identified to be tlie faecalis
type 1 which were non-hemolytic and had abilitypitmduce a large amount of extracellular
proteinase and to agglutinate with an d&ntifaecalis antiserum. These included yellow
pigmentedE. cassdliflavus andE. durans, as well as some unidentified strains. Also hemolyti
strains were isolated from healthy silkworms, pdawy the first evidence as to the occurrence of
S-hemolysis strains in the insect oriented entercicoc
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Inoue S, Yasunaga C, Funakoshi M, Kawarabata T antHayasaka S (1995). Infection and
development ofVairimorpha sp. NIS M12 (Microsporidia: Protozoa) in a lepidoperan cell
line. J. Sericult. Sci. Jpn. 64:39-45.

Vairimorpha sp. NIS M12, a microsporidian parasite isolated the sw, successfully
infected the cell line ofSpodoptera frugiperda SF21AE II. After priming with 0.1 N KOH
solution, the spores were mixed thoroughly wahfrugiperda cells suspended in Rinaldini’'s
solution. Inoculated cells wre cultured at 28°ARi-41 medium supplemented with 10% fetal
bovine serum. At a ratio of 30 spores per cell¥®df S. frugiperda cells were infected initially
with sporoplasms 1 h pi. About 65% of the infectalls harboured a single sporoplasm. The
spread of infection and spore production\ofsp. NIS M12 in cell culture were markedly
different fm those oN.b., while in thein vitro life cycles of the two parasites were similar.
Short-coiled spores occurred 72 h pi and long daibature spores were produced 10 days pi. No
formation of syncytia was observed\airimoropha infected cell cultures.

Hashimoto Y, Yanase T and Matsumoto T (1995). Intéderence of BmNPV replication by
the viruses altered by serial undiluted passage icell culture. J. Sericult. Sci. Jpn. 64:150-
155.

A plaque-purified strain, D1, of BmNPV was subctdi in BmN4 cells by 34 series of
passage without dilution. During the passage cyot#ween 10 and 17 (P10 and P17), the titer
of infectious, standard nonoccluded virus (NOV)rdesed to 6.0 x POrCIDsyml, which was
100-fold less than that of the original (PO) in@tidn. Thereafter, the titer remained low with
slight fluctuation until P34. The cytopathic efféctthe BmN4 cells infected with the subcultured
inocula changed drastically; at P18, cells withumstl number of polyhedra appeared and at P31,
cells without polyhedra became dominant. To se¢h@ subcultured viruses interfere the
replication of infectious NOV, the PO inoculum ati P34 inoculum were mixed in various
ratios at a constant NOV titer and infected to Bnodedls. The higher the P34/PO0 ratio was, the
lower the titer of the viruses in culture media do@e, suggesting that the defective interfering
particles (DIPs) were formed during the serial pgesof the PO virus inoculum in cell culture.

Kawakami Y, Inoue T, Uchida Y, Hatakeyama Y, IwanoH and Ishihara R (1995). Specific
amplification of DNA from reference strains of Nosema bombycis. J. Sericult. Sci. Jpn.
64:165-171. [English]

An attempt was made to develop a new system forimelinspection. DNAs from the
reference strains of a microsporidiumpsema bombycis, were specifically amplified by
polymerase chain reaction (PCR) using primers feoputative pseudogene together with those
derived from conserved regions of a small subuRiNA gene of Nosema bombycis. Six
microsporidia were tested: I8.nosema bombycis strains, ie, the reference strains SES-NU and
NIS-001 and a strain named Sd-NU-IW8401 which vsatated fromSpodoptera depravata and
3 species ieNosema sp. isolate NIS-M11Vairimorpha sp. isolate NIS-M12 anéleistophora
sp. isolate PI-NU. When PCR was conducted using D#An these 6 microsporidia as
templates, PCR products were obtained only from-SBSand NIS-001 which were reference
strains ofN. bombycis.+

Hayasaka S and Inoue H (1995). Polyhedra formatiorin the midgut tissues of the
silkworm, Bombyx mori, infected with a nuclear polyhedrosis virusJ. Sericult. Sci. Jpn.
64:224-229.

Thein vivo multiplication of NPV in the midgut tissue of thiksvorm, was observed with
special reference to the polyhedra formation aedréisults were compared withvitro events.
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In the midgut tissue of the larvae which were &dait 5°C for 24 h before virus inoculation, the
polyhedra formation was accelerated but the incatm of matured viral rods into polyhedra
was very few. The viruses markedly underwent bugidiom the infected midgut cells to the
hemocoel. The virus envelopments were abnormallamgg virus-envelops showed affinity to
polyhedra; in some cases the virus-envelops wrapbedpolyhedra at which nucelocapsids
showed affinity.

Noguchi Y (1995). Isolation and characterization oftemperature sensitive mutants of
Bombyx mori nuclear polyhedrosis virus and their multiplication in a cell line and larvae of
Bombyx mori. J. Sericult. Sci. Jpn. 64:230-236.

Temperature sensitive (ts) mutants (No.128 and NQ.Bf BmNPV were isolated by the
plague formation method from BmN4 cells after theculation of BmNPV which had been
treated with 5-bromo-2’-deoxyuridine. These 2 tstamts were characterized, together with a
previously established one 9N0.20). At 25°C thédyid the progeny viruses of 3 ts mutants did
not differe from the wild type of BmNPV. At 33°(he rates of viral replication of the mutants
No0.20 and N0.128 were markedly inhibited. Multiplion of the mutant No.217 was inhibited
slightly and the polyhedron formation and viral lreqtion were decreased. Also observed was
abnormal virus-envelope formation in the fat bo@yisc In the case where culture temp was
shifted from 25 to 33°C, pi of the ts mutants, Mieplication was inhibited both in the cell line
and in larvae. When the temp was shifted back t€ 2&he ts mutants again replicated normally
in the cell line and in larvae. These results iatid that the inhibition of virus replication was
not caused by the defect in the viral absorptidhyay. Coinfection of the ts mutant No.128 and
others exhibited a complementation phenomenon alyth¢dra formed were increased at 33°C.

Yasui H and Shirata A (1995). Detection of antibaerial substances in insect gutJ.
Sericult. Sci. Jpn. 64:246-253.

Insects exposed to many microbes have defense mspigagainst them. While making
inquiries into the defense mechanism, antimicrofuddstances in insect guts (3 speddasnbyx
mori, Psacothea hilaris and Locusta migratoria) were detected by the direct method and the
silicagel thin layer chromatography (TCL) methodithh the subjected 44 microbeBacillus
subtilis, Bacillus cereus and Pyricularia oryzae were very sensitive, and a bacterium isolated
from the guts of silkworm larvae and 6 more michbere sensitive against acetone extracts of
the insect gut contents. Other pathogenic microégsecially all of the insect pathogenic fungi,
were resistantB. subtilis was the best microbe species for detection of acrtinial substances
because it produced clear antimicrobial spots ith bmethods. Using the TCL method,
antimicrobial spots in acetone extract of leavesevaetected and additional spots were detected
in the insect gut contents. Furthermore, one ofsgiws of mulberry leaves did not appear when
the silkworm gut contents were tested. These ®sinticate that the metabolism of
antimicrobial substances occurs in the insect igdllting in the changes of the TLC pattern.
Acetone extracts of the inset gut contents showreth@ antimicrobial activities using the direct
method. The acetone extract of mulberry leavesanéichicrobial activities and that f the mixture
of mulberry leaves and the bacteria isolated frbme guts of longicorn adults which ingested
mulberry leaves showed stronger antimicrobial &, Since the insect digestive juice did not
have such strong antimicrobial activities, antimoiBal substances in the leaves and those
converted from leaf substances might contributdéansects’ resistance against some microbes.

Abe H, Shimada T, Tsuji T, Yokoyama T, Oshiki T andKobayashi M (1995). Identification
of random amplified polymorphic DNA linked to the densonucleosis virus type-1
susceptibility gene of the silkworm, Bombyx mori. J. Sericult. Sci. Jpn. 64:262-264.
[Japanese]
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Noguchi Y, Kobayashi M and Shimada T (1995). An immpved method for PCR-based
detection of nuclear polyhedrosis virus irBombyx mori. J. Sericult. Sci. Jpn. 64:352-359.

We have already established a diagnostic techriigsed of PCR to detect NPV in a sw
population using samples containing the wastesfeces as well as larval bodies. In the present
study, we utilized potassium acetate precipitatinstead of phenol/chloroform treatment at the
deproteinisation step of DNA extraction, thus awmjddanger of applying a large amount of
organic solvents. Also HCI treatment of DNA follodvby ethanol precipitation was found to be
effective to increase the diagnostic sensitivity.U8ing this improved method, we could detect a
single polyhedrosis-infected larva in a 0.5, 1 &g sample for the®] 2 and ¥ instar,
respectively.

Furuta Y (1995). Stability of silkworm viruses to bng-term refrigeration. J. Sericult. Sci.
Jpn. 64:395-398. [Japanese]

Choi HK, Taniai K, Kato Y, Okuda KK, Yamamoto M, Ch owdhury S, Xu J, Sugiyama M,
Choi SK, Miyanoshita A, Debnath NC, Asaoka A, IshiiT and Yamakawa M (1995).
Induction of activity of protein kinase C and A by bacterial lipopolysaccharide in isolated
hemocytes from the silkworm,Bombyx mori. J. Sericult. Sci. Jpn. 64:450-456. [English]

An in vitro system containindgdombyx mori hemocytes, mainly granular cells and plasma
cells, was used to examine the induction of prataiase C (PKC) and protein kinase A (CAMP-
dependent protein kinase A, PKA) activities by was kind of stimuli. The PKC activity was
clearly detected after the hemocytes were treatddlipoplysaccharide (LPS) frorascherichia
coli, inomycin, cholera toxin fronVibrio cholerae or 4 B-phorobor 12-myristate 13 acetate
(PMA). Hoever, the activity was not detected in #iesence of these stimuli. These results
suggest that not only LPS but also’Cand a G protein may be involved in the signal
transduction for the induction of PKC activity. kikise, the PKA activity was observed in the
hemocytes treated with LPS, dibutylryl cyclic adeine monophosphate (dcAMP), inomycin or
cholera toxin, whereas non-treated control celts bt show the activity. Thus LPS, cyclic
AMP, C&" and a G protein were likely to participate in #ignal transduction for the induction
of PKA activity. Western blot analysis using mora@l! antibodies against rabbit brain PlKC-
showed that hemocyte samples treated with LPS io@ataa ca. 90 kDa protein which cross-
reacted with the antibodies, but this protein waspresent in a LPS non-treated sample. PKC
and PKA inBombyx mori hemocytes may be activateudvivo by LPS upon bacterial infection,
resulting in triggering the self-defense reactisnsh as antibacterial protein gene expression.

Hara T, Tarui H, Kawaguchi H, Yoshimura N and Kawarabata T (1995). Effect of
silkworm haemolymph on Escherichia coli g-galactosidase expression in insect cell lines
infected with a recombinant baculovirus.J. Sericult. Sci. Jpn. 64:477-481.

Expression off-galactosidaseptGal) was examined in insect cell lines infectedhwa
recombinant baculovirus, Ac360, in which polyhedgene ofAutographa californica nuclear
polyhedrosis virus was replaced Bscherichia coli B-Gal gene. Upto 5 cell lines believed to be
derived fromBombyx mori were examined and a 120 kDa protein correspondirfgGal was
expressed only in the cell line named S.P.C. Bnir8&. amount op-Gal expression in infected
S.P.C. Bm 36 cells increased with increasing comagon of B. mori haemolymph
supplemented to the TC-100 medium.

At 2% of the haemolymph, the amount of expre$s&al protein accounted for 5.4% of the
total cellular proteins, or 7.5 x 10nits of intracellulaB-Gal activity per 5.0 x T0cells, which
was equivalent to that expressed in the TC-100 mmediith 10% fetal bovine serum. It is thus
suggested thd. mori haemolymph has beneficial effects on the expressidareign genes by
recombinant baculovirus in S.P.C. Bm 36 cells celitin the TC-100 medium.
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Noguchi Y (1995). Newly isolated cytoplasmic polyldeosis virus (CPV) derived from
Dendrolimus spectabilis CPV (DsCPV).J. Sericult. Sci. Jpn. 64:493-497.

A new CPV was isolated fm a larva bfs. infected with DSCPV. It was characterized fm
the shape of hexagonal polyhedra observed by tigtitoscopy and from that the field where the
viral morphogenesis and polyhedron formation o@aliroccupying the central part of virogenic
stroma. The newly isolated CPV multiplied in thactiea, muscle and basal granular cells in
addition to the midgut cylindrical and goblet celliis CPV showed almost the same infectivity
as the original DsCPV to the larvae Df spectabilis, thus having a comparatively wide host
range.

Okazaki H, Kanaya T, Nishimura S, Ogawa K and Wataabe H (1995). Peroral inoculation
of a baculovirus vector to the silkworm,Bombyx mori, treated with a low temperature. J.
Sericult. Sci. Jpn. 64:504-508.

The baculovirus expression vector system usingthtarvae has been established as useful
technology for the production of high value hetegalus proteins. In this system, the larvae are
inoculated with the vector by intrahemocoelic itij@e. However, this injection method is not
appropriate for a large scale production systent igstime-consuming and labour-intensive. In
the present study, we established a peroral inbealenethod with a high infection rate, which is
applicable to the large scale production systene. ffikthod involves feeding th& Bistar larvae,
which had been chilled immediately after ecdysighvan artificial diet surface-contaminated
with the recombinant BmNPV (BmNPV, 2.3 x®1BFU/100pl/g). The optimum conditions for
chilling the larvae to induce a high infection ratas the treatment at 2.5 to 5°c for 12 to 24 h.
Nearly 100% infection rate was obtained when timeala were used immediately after chilling.
No difference was observed in the degree of exjmesgalue of a firefly luciferace gene,
inserted into recombinant BmNPV, in the sw b/w ah#mocoelic and peroral inoculation
methods.

Inoue S, Yokota S, Yasanaga C, Funakoshi M, Kawaratta T and Hayasaka S (1995).
Continuous culture of Vairimorpha sp. NIS M12 (Microsporida : Protozoa) in insect cél
lines.J. Sericult. Sci. Jpn. 64:515-522.

Spores ofVairimorpha sp. NIS M12 were primed in 0.1 N KOH solution at@7for 40
minutes and were mixed with insect cells suspendeRinaldini’'s solution. As host cells 4
lepidopteran cell linesAntheraea eucalypti, Bombyx mori SES-BoMo-15A,Spodeptera exigua
Se3FH andpodoptera frugiperda IPLB-Sf21AEIl) were used. Low osmolarity of Rinahils
solution caused a rapid decrease of cell populd&#bh post inoculation, and the initial level of
cell infection rate was about 7% when a moderabeespell ratio of 1:30 was employed. Growth
and development of théairimorpha sp. showed similar patterns A eucalypti and S. exigua
Se3FH cell cultures. IB. mori SES-BoMo-15A andb. frugiperda IPLB-Sf21AE Il cell cultures,
the growth rate oWairimorpha sp. were lower than those # eucalypti and S exigua Se3FH
cell cultures. After several passages of the iefiécell cultures at 27°C, the persistent infection
of theVairimorpha sp. was maintained only in tigefrugiperda IPLB-Sf21AE Il cell line.

Vol. 65 1996

Sasaki J, Asano S, Bando H, Lay BW, Hasatowo S, lika T (1996). Identification of cryV
gene fromBacillus thuringiensisisolates.J. Sericult. Sci. Jpn. 65:56-61.

Polymerase chain reaction (PCR) technique and qubsé agarose gel electrophoresis or
restriction enzyme digested PCR products enabletb udentify thecryV and cryVys genes
included inBacillus thuringiensisisolates. At first, PCR using the set of primersahitamplified
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both cryV andcryVses genes indicated the presence of at least one dfvieryV-type genes in

B. thuringiensis isolates. Next, agarose gele electrophoresiEcofRI-digested PCR products
revealed which ofcryV and cryVyes genes theB. thuringiensis isolates contained. Thei.
thuringiensis isolates of various serovars were examined andstilates of serovarkurstaki,
sotto andaizawai were found to contain th&yV gene. This method was available for searching
novel type ofcryV gene, because maiy thuringiensis isolates can be examined rapidly and the
variants ofcryV gene can be detected based on the electrophomdtierns of the restriction
enzyme-digested PCR products.

Liag FP and Iwashita Y (1996). Healing process ofhe wound made by puncturing the
larval integument of the silkworm, Bombyx mori. J. Sericult. Sci. Jpn. 65:175-181.

The abdominal body wall of a"4instar larva was punctured with a fine needle, tred
healing process of the wound was investigated Hicapand electron microscopy. The injury
caused bleeding and protrusion of various tisssigsh) as fat bodies, muscles and tracheas. The
tissues which protruded through the opening strdggeeding within 30 min. The wound area
turned brownish black due to the oxidation of halgmph phenol substances. Various
hemocytes accumulated around the tissues, haemblpimgnol substances. Various hemocytes
accumulated around the tissues, filling the woummkning. The prohemocytes that had
accumulated gradually disintegrated and filled tilssue gaps. The granular cells that had
gathered over the layer of prohemocytes connecéeth ether with protruding pseudopodia,
forming a reticular structure, which finally covdrthe whole area of the wound opening. On the
other hand, the basement membrane of the epideetfialaround the wound opening extended
itself and a new cell layer was formed along thiereded membrane. At a large wound, two cell
layers were formed, the outer one directly envelgghe wound and the inner one connecting
itself with the epidermal cells. At the larval mof stage, a new larval cuticle was formed under
the wound area, resulting a complete healing ofvbiend.

Hashimoto N, Sasaki J, Asano S, Bando H and lizuki (1996).Bacillus thuringiensis ICP
gene expression under the control ofryl A(a) gene promotor.J. Sericult. Sci. Jpn. 65:185-
191.

A novel expression vector (Phy/IAaP) Bacillus thuringiensis insecticidal crystal protein
(ICP) genes was constructed by insertingdtyeA(a) gene promoter region into a shuttle vector
pHY300PLK, and transducted into Bt51, an acrygalius strain. In polyacrylamide gel
electrophoresis in the presence of detergent, efte Bt51 transformants, except for the one
with cryllA gene, expressed a peptide of the similar sizedbploduced in the native strain.
Furthermore, electron microscopic observations akk the similarity in the form of ICP
between the transformants and the native strainse$HY/IAaP seems to have a single ICP
gene expressed in Bt51 under the contralrgfA(a) gene promoter, the vector is considered to
be useful in the studies of the characteristighefproducts of an introduced ICP gene.

Abe H, Obayashi F, Harada T, Shimada T, Yokoyama TKobayashi M and Oshiki T
(1996). An application of DNA diagnosis method fopreservation of the susceptible strain
to densonucleosis virus type-1 of the silkwormBombyx mori. J. Sericult. Sci. Jpn. 65:196-
200.

The nonsusceptibility (complete resistance)Btmnbyx mori densonucleosis virus type-1
(BmDNV-1) of the silkworm is controlled by a recessgenensd-1, in the 2%' linkage group.
The +5is a dominant DNV-1 susceptibility gene. We comstied the CSD-1 strain, congenic
strain of the C137n&d-1/nsd-1) for the 2% linkage group, starting with a female of the C53d
a male of the J137 {#%+"%%). Since crossing over is restricted to males & gikworm, the
CSD-1 strain is maintained by repeated backcrossirntge males in the silkworm, the CSD-1
strain contains susceptible (nsd-1/+) and nonsastegnsd-1/nsd-1) larvae at a 1:1 ratio. Some
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random amplified polymorphic DNAs (RAPDs) in the’dihkage group of the J137 have been
found previously. In order to develop the diagnasethod for the susceptibility of the CSD-1
larvae without virus inoculation and killing, weadgsthese RAPD markers. DNAs extracted from
the abdominal legs ofinstar larvae after ligation, or legs of mothsrevindividually used as
templates for polymerase chain reaction (PCR). Wgdcdistinguish the susceptible individuals
from the nonsusceptible ones. This diagnosis metisodiseful for detecting the DNV-1
susceptible individuals without virus inoculatiomdafor obtaining the next generation of
diagnosed ones.

Shi L and Shimizu S (1996). Isolates of protoplasfsom Metarhizium anisopliae var. majus.
J. Sericult. Sci. Jpn. 65:201-204.

Conditions for isolation of protoplasts fromdetarhizium anisopliae var. majus were
investigated. A high yield of protoplasts from ygumycelia ofMetarhizium anisopliae var.
majus was obtained by treatment with mixture of Driselé&eng/ml), Novozyme (6 mg/ml) and
bovine serum albumin (3 mg/ml). sodium chloride wasre effective than potassium chloride,
sorbitol and glucose as osmotic stabilizers forpreparation of protoplasts.

Vol. 66 1997

Sotoshiro H, lkeda M and Kobayashi M (1997). Idenfication of a novel virus specificin
vitro translation product in the midgut of the silkworm, Bombyx mori, infected with B. mori
densovirus type 2.J. Sericult. Sci. Jpn. 66:38-47. [English]

Invitro translation of RNA from the midgut &ombyx mori densovirus type-2 (BmDNV-2)
infected silkworm during larval-pupal-adult devetognt was performed in a rabbit reticulocyte
lysate in the presence of°$] methionine and translation products were andlyby
fluorography. The fluorogram showed that not ordyval midgut, but also pupal midgut,
retained considerable amount of mMRNA translatabléhéein vitro translation system, and the
pattern of translation products changed duringdapupal-adult development and between mock
and BmDNV-2 infected midguts. Among the translatfpoducts, at least 6 polypeptides with
approximate molecular weights (MWs) of 117 K (100} 112 K, 45 K, 44 K, 41 K and 18 K
were specific to the BmDNV-2 infected midgut. Sulpsent immunoprecipitation with anti-
BmDNV-2 antiserum revealed that the 45 K, 44 K aid K polypeptides were related to
polypeptides for BmDNV-2 virion structure. Of thgsalypeptides, the 41 K polypeptide was not
identified among the translation production of fRBIA from BmDNV-2 infected silkworm
larvae, nor in the purified virions of BmDNV-2. T K polypeptide was a discreite vitro
translation product and was most abundant amond@thBNV-2 specificin vitro translation
products throughout the pupal adult developmenthefBmDNV-2 infected silkwormln vivo
labeling with f°S] methionine showed that a polypeptide correspanifn MW to the 41 K
polypeptide amongn vitro translation products was synthesized in the midguBmDNV-2
infected pupae.

Okada E, Mase K, Nagasaka K and Yamamoto T (1997)Difference of inducible
antibacterial activity in haemolymph among the silkvorm, Bombyx mori, races.J. Sericult.
Sci. Jpn. 66:116-122.

To elucidate the relationship between the inteatagariation in antibacterial resistance of
silkworm and its defence mechanisms, the suscéptibf 10 silkworm races was tested against
the insect pathogenic bacterRseudomonas aeruginosa. The difference in susceptibility was
from 40 to 180 fold among the silkworm races. Femthore, the inducible antibacterial activity
of haemolymph was tested by the diffusion methodiresj 2 insect pathogenic bactera,
aeruginosa and Serratia marcescens, and 2 enterobacteri&scherichia coli and Enterobacter
cloacae. In this assay, all races showed some antibactedaition to the enterobacteria and the
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activities differed among races. The race Daizceeeigfly showed the highest activities in all
test. However, these results of the activity telits not always correspond with those of the
susceptibility tests. The haemolymph induced antéyéal activity was examined by the method
of polyacrylamide gel electrophoresis (Native-PAGE3 an antibacterial band in the gel was
detected at the same mobility in all races, thé$erences of the activity are likely to be caused
by the quantity of antibacterial substances.

Hatakeyama Y, Kawakami Y, lwano H, Inoue T and Ishhara R (1997). Analysis and
taxonomic inferences of small subunit ribosomal RNAsequences of five microsporidia
pathogenic to the silkworm,Bombyx mori. J. Sericult. Sci. Jpn. 66:242-252. [English]

Nucleotide sequences of small subunit ribosomal REBUrRNA) of five microsporidia
infectious to the silkwormBombyx mori, are described. Of microsporidia examined, the
sequence of SSUrRNA ddosema bombycis SES-NU was very similar to that &f bombycis
Sd-NUOIwW8201, both having lengths of 1,232 whileogh of Nosema sp. NIS-M11 and
Vairimorpha Sp. NIS-M12 were 1,247 nucleotides in length arad & Pleistophora sp. Sd-NU-
IW8201 was 1,248. Similarity of SSUrRNA sequencesmMeenN. bombycis SES-NU andN.
bombycis Sd-NU-IW8401 was 99.2%, between NIS-M11 and NIS-MB2/% and betweeN.
bombycis SES-NU and NIS-M11 85.1%Pleistophora sp. Sd-NU-IW8201 had the least
similarity to the other microsporidia examined. 3BNA secondary structure models showed
that Nosema sp. NIS-M11 had the same helices\Masrimorpha sp. NIS-M12; however, NIS-
M11 was different fronN. bombycis SES-NU in that it had another helix, suggesting Mi&-
M11 was more likely to be a microsporidium of gelasimorpha thanNosema. The secondary
structure of SSUrRNA oPleistophora sp. Sd-NU-IW8201 was far different from any other
microsporidia examined.

Yamazaki Y, Okazaki H, Suzuki T, Kanaya T, Ogawa Kand Watanabe H (1977).
Characteristics of the larva of naked pupa (nd) stains in silkworm, Bombyx mori as a host
for baculovirus expression vector systeml. Sericult. Sci. Jpn. 66:277-281.

The larva of the naked pupa strain of the silkwoBwombyx mori, fails in spinning due to
marked degeneration of the posterior silk glandhlts becomes a naked pupa without having
formed a cocoon. These characters of naked pupa stre controlled by a dominant geel,
on the 28 chromosome. The silk gland is the largest orgathi larva, while it is hardly
infected with the nuclear polyhedrosis virus (BmNP¥ccordingly, the superiority of &ld
larva to a normal larva with a developed silk glavas examined as a host for the production of
foreign proteins in th@®. mori expression system. Although no difference in bodygit was
observed betweeNd and normal (+) 8instar larvae segregated from back crossiNg x¢+) x+,
weights of the anterior and middle portion, and plesterior portion of the silk gland of tinel
larvae were 55 and 20%, respectively, of thoséef+ larva. On the contrary, fat body, one of
the tissues most susceptible to BmNPV, was markeéeleloped in théld larva, as shown by
the 1.6 fold weight of that of the +larva. This wheught to compensate for the degeneration of
the silk gland. Moreover, food consumption of the larva during the 8 instar was less than
90% of that of the +larva. Expression of a firdiligiferase gene in the baculovirus expression
system indicated that the level of expression EmNd larva was 20-25% higher than in the
+larva. These results support the belief thaiddarva is an economically efficient host for the
B.mori baculovirus expression system.

Sugimura Y, Uehara H, Kotani E and Furusawa T (199Y. Evaluation of polysaccharides as
elicitor inducing antibacterial activity in larvae of the silkworm, Bombyx mori. J. Sericult.
Sci. Jpn. 66:285-287.

Various immune responses are induced in the silkw@Bombyx mori) only after
inoculation of bacteria and administration of baetecell components. One drastic response is
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the de novo synthesis of antibacterial proteins, when badtedanponents such as peptidoglucan
and lipopolysaccharides LPS) are applied. Anothemdral response is the melanosis of
haemolymph, which is induced I#¢1,3 glucan via the operation of the propolyphexioles
cascade system. Antibacterial activity inducedarmrholymph of silkworm larvae by application
of various polysaccharides is described.

lizuka T (1997). Insecticidal crystal protein from Bacillus thruringiensis and its mode of
action. J. Sericult. Sci. Jpn. 66:311-322. [Japanese]

Shimizu S and Yoshioka T (1997). Factors which afé¢ the production of extracellular
protease in the entomopathogenic funguBaecilomyces fumosoroseus. J. Sericult. Sci. Jpn.
66:357-359. [Japanese]

Iguchi T, lwano H, Hatakeyama Y, Kawakami Y, OnodaK, Hayasaka S, Inoue T and
Ishihara R (1997). Sporogony of a microsporidiumNosema sp. NIS-M11 (Microspora:
Nosematidae) in larvae of the silkwormBombyx mori raised under two distinct levels of
temperature. J. Sericult. Sci. Jpn. 66:445-452.

Modes of spore formation in the larvae of silkworBgmbyx mori of a microsporidium,
Nosema sp. NIS-M11 9FUJIWARA, 1980) was investigated. laevof the silkworm, after
inoculation of Nosema sp. NIS-M11 were raised at 26°C or 18°C. Light asléctron
microscopical observations revealed that two tygfespore were formed in muscle and fat body
close to the midgut. The one type was formed thndhg apansporoblastibldsema like) pattern
of development of sporogony, while the other typke spore was formed through the
pansporoblasticThelohania like) pattern of development of sporogoryosema type spores
dominted in muscle and fat body from silkworm rdisg 26°C, whilethelohania type spores
became dominant in muscle and fat body of silkworaised at 18°C. Sporophorous vesicles
having uninucleated spores, harbored numerousrefectense granules and electron lucent
tubular materials which are reported to be charistie to Vairimorpha necatrix (MITCHELL
and CALI, 1993). These observations suggestoatma sp. NIS-M11 is not a microsporidium
of genusNosema, but aVairimorpha sp.

Kageyasu S, Hayakawa T, Isawa H, Asano S, Sahara Kzuka T and Bando H (1997).
Detection of the silkworm-pathogenic virus genomeby PCR. J. Sericult. Sci. Jpn. 66:477-
483.

The five virusesBombyx mori densonucleosis virus type-1 (BmDNV-1), type-2 (BmMDN
2), Bombyx mori nuclear polyhedraosis virus (BmNPVBpombyx mori cytoplasmic polyhedrosis
virus (BmCPV) and Infectious flacherie virus (IF€ye the agents causing fatal diseases of
silkworm. The aim of this study is to establishi@m@y and highly sensitive PCR system for
detection of all the viruses. A combination of R€-PCR and the nested PCR was found to be
effective to amplify DNA and/or RNA virus genomegsences in a reaction maintaining high
sensitivity and specificity. In this report, thamer design and the condition of the PCR for the
detection of all the viruses are described.

Vol. 67 1998

Nagata M and Sun PJ (1998). Multiplication of nuclar polyhedrosis virus in the silkworm
larvae during the latter period of the 5" instar. J. Sericult. Sci. Jpn. 67:23-29.

The concentrations of nuclear polyhedrosis viruB\Nin the haemolymph after injection
of the virus wwere examined immunologically at vas ages of the"Slarval instar of the
silkworm, Bombyx mori and multiplication curves of the virus were comparilultiplication
rates of the virus at logarithmic phase were alnoosistant during the larval ages and some
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differences in the virus multiplication among ldreges were inferred to be in the initial phase
of the virus multiplication. Although all larvaefectted with NPV were finally died, mortality at

7 days after infection varied with larval ages, éavat day 4 and increase towards end of the
instar. Spinning and pupation were delayed withs/infection and this interference of the virus
with silkworm development induced its death in toeoons.

Matsuki N, Mitamura T and Doi N (1998). Effect of wood vinegar to fungus disease of
silkworm, Bombyx mori. J. Sericult. Sci. Jpn. 67:143-145.

Wood vineager is useful for the control of planthogenic fungi against sapling of needle
leaf tree. We examined effect of wood vinegar tagius disease of silkworm.

Wood vinegar made from mulberry branches and miadketvood vinegar named
Junseimokusakueki were used for the examinationo Types of wood vinegar checked
germination of conidium and restrained growth optgy of Beauveria bassiana. Spray of wood
vinegar to rearing bed restrained fungus diseassllafform, and didn’t influence quantitative
character of silkworm. Wood vinegar oshould be wis&r the control of fungus disease of
silkworm.

Yamakawa M (1998). Insect antibacterial proteins: Rgulatory mechanism of their
synthesis and a possibility as new antibioticsl. Sericult. Sci. Jpn. 67:163-182. [Japanese-
Review]

Sakurai M, Shikata M, Sano Y, Hashimoto Y and Matsmoto T (1998). Virulence of
Autographa californica nucleopolyhedrovirus infection of non-permissive cltured cells of
the silkworm, Bombyx mori. J. Sericult. Sci. Jpn. 67:211-216. [English]

Virulence of Autographa californica nucleopolyhedrovirus (AcMNPV) infection against a
non-permissive silkworm cell line (BmN4) was exaadn AcCMNPV was added at different
doses to BmN4 cells, and threshold dose of viresulum which determined fate of cells in
culture was between TC#gcell of 1.4 and 0.7. This threshold virus dose way close to one
infectious virus particle per cell. Cell growth wasmpletely inhibited in cultures infected at
more than threshold virus level. Viral DNA accuntida in infected cells was less than that in
BmN4 cells infected witiBombyx mori NPV (BmNPV). Since no production of budded virus
(BV) was detected in cells transfected with ACMNBWA, it is likely that the BV detected in
cultures of AcCMNPV infected silkworm cells duringcubation was not progeny virus, but was
carried over from inoculum.

Asano SlI, Pujiastuti Y, Sahara K, Bando H, Kukuta Hand lizuka T (1998). Identification
of cry-1 genes fromBacillus thuringiensis strains which have activity againstSpodoptera
lutura. J. Sericult. Sci. Jpn. 67:237-242.

Bacillus thuringiensis reference strains and isolates used in this exjert were stored in
our library and originally isolated from soil anéatl insects in Hokkaido. In order to filgd
thuringiensis strains which have a high toxic activity agaifgbdoptera litura larvae, thesd.
thuringiensis strains were bioassayed to tH&istar larvae oS litura.

The identification of cryl genes from active strains againSt litura larvae were
demonstrated by using PCRrylC cloned from serovaentomocidus and servovarkenyae
revealed a toxic activity againStlitura larvae. On the contrargrylE gene cloned from serovar
tolworthi and serovadarmstadiensis did not have a toxic activity.

On the other hand, even though serayalteriae Acpl10-8 andwuhanensis have a highly
toxic activity againss. litura larvae, both strains did not involeeylC andcrylE genes. It seems
that they have the novely genes.
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Miyajima S, Mori A, Hagiwara K, Kobayashi J, Yoshimura T, Nakai K, Suzuki Y and
Tomita M (1998). Microheterogeneity in the polyhedm gene of Bombyx mori, a
cytoplasmic polyhedrosis virusJ. Sericult. Sci. Jpn. 67:287-294. [English]

Using reverse transcription and the polymerase nchaaction, ten positive clones
harbouring the polyhedrin gene were isolated fromahtl | strains of theéBombyx mori
cytoplasmic polyhedrosis virus (BmCPV). Eight diffaces at the point mutation level were
detected between the both strains in nucleotideesexps of the cloned polyhedrin genes. Four of
these at nucleotide positions 286, 436, 562 andré8pectively resulted in changes in amino
acid residues 82, 132, 174 and 200 of polyhedrros€ at positions 82 and 132 where valine
residues in H strain were replaced with glutamid &t the | strain appeared to be of particular
significance. Regular hexahedral occlusion bodiesewformed on expression of the cloned
polyhedrin gene of the H strain in a baculovirustegn, whereas the expression of that from
BmCPV strain | did not result in the regular icosdtal polyhedra generally observed. Some
gene products seemed to be needed for the formatitme icosahedral polyhedra. The results
indicate that microheterogeneity exists in the pebrin gene between BmCPV strains H and |,
resulting in marked changes in amino acid residue®2 and 132 with some influence on the
configuration and control of occlusion body shape.

Eguchi R, Hara W, Shimazaki A, Hirota K, Ichiba M, Ninagi O and Nagayasu Kl (1998).
Breeding of the silkworm race “Taisei” non-susceptile to a densonucleosis virus type 1.
Sericult. Sci. Jpn. 67:361-366. [English]

The No0.908 strain of the silkwornBombyx mori has a dominant gend\id-1, in
bomozygous, which controls the non-susceptibilityhe silkworm to densonucleosis virus type
1 (DNV-1). To establish a silkworm race, non-suside to DNV-1, theNid-1 gene was
introduced to a practical race, N 150.The F1 hylfdN 150 x N0.908 was recurrently
backcrossed with N 150 for severl generations adividuals having heterozygotd-1 (Nid-
1/+) were ascertained in every generation as survigbtee oral inoculation of DNV-1. In the
6" generation of back crossinlyjd-1/+ individuals were sib mated to establish a sttaming
homozygousNid-1. In the subsequent generation, the progeny wassexjpto DNV-1, and the
survivors, whose genotype was supposed tdlidel/Nid-1 or Nid-1/+, were further sib mated.
Some males which had been used in the sib matimg &kso mated with female of the
susceptible race to test whether the genotypeeofrtale is homozygousid-1 or not. In the ¥
generation of the sib mating with males which hadrbascertained to have homozyghlics1,

a progeny line produced all of batches containinly aon-susceptible larvae was determined to
be the strain with homozygoudid-1. After improvement in economic characters for selvera
generations, the strain with homozygad\is-1 was established as the practical race, N203, non
susceptible to DNV-1. The cross N203 x C150 wasa@ited by the Minister of Agriculture,
Forestry and Fisheries in March 1996, as the comialesilkworm race named “Taisei” for
spring rearing.

Ono K and Iwashita Y (1998). Histo- and cyto-pathalgical changes induced byacullus
thuringiensis -endotoxin in the midgut epithelium of silkworm larvae. J. Sericult. Sci. Jpn.
67:453-459.

Histo- and cyto-pathological changes inducedhgullus thuringiensis 5-endotoxin in the
midgut epithelium of silkworm larvae were observ@&dimary damage was demonstrated in
anterior midgut epithelium cells within 30 minutesibsequent to the inoculation &
thuringiensis toxins. In columnar cells, microvilli were deformeahd disrupted. Mitochondria
and endoplasmic reticulum in the cytoplasm wereptologically changed and collapsed. After
the cytoplasm had swollen and electron transarastnecognized, cytoplasmic protrusions were
revealed to extrude from the cell surface. Thesgrgsions finally burst and dropped into the
lumen. In goblent cells, the cytoplasm degeneratetithe shape of microvilli changed and then
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disappeared. Mitochondria in the microvilli entetad cytoplasm, degenerated and disappeared.
When the cytoplasm degenerated, the cells graddaltyeased in volume and contracted to
assume spherical shape on the basement membramegBs of columnar and goblet cells was
also apparent at the same time and the rate ofholmgical changes was the same in all cases. It
was found that loss of ion regulation in gobletcelas the cause of death of intoxicated larvae.

Wada S and Shimizu S (1998). Isolation of protoplés from an entomopathogenic fungus
Beauveria brongniartii. J. Sericult. Sci. Jpn. 67:499-502. [English]

Conditions of the isolation of protoplasts from entomopathogenic fungu8eauveria
brongniartii were investigated using two strains. A high yiefdomtoplasts was obtained from
mycelia in both strains by treatment with the aglll lytic enzyme, Novozyme 234, after
incubation for 1 h at 30°C. Sodium chloride andagetum chloride were more effective as
osmotic stabilizers for the isolation of protopta#itan sorbitol, mannitol or glucose. There were
some differences in optimal conditions of protopiaslation between strains.
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Tsuda H, Nakagaki M, Hashimoto T, Kajiura Z, Takei R and Iwashita Y (1999).
Multiplication of NPV and expression of polyhedrin gene in the midgut epithelium of
silkworm Bombyx mori. J. Sericult. Sci. Jpn. 68:19-25.

We determined the amounts of viral DNA, polyhedriRNA and polyhedrin in the midgut
epithelial cells infected with BmNPV, in order ttudy the poor production of polyhedrin in
these cells. When the appearance and accumulatigrolghedrin in mRNA in the midgut
epithelial cells were investigated by northern [Eoalysis, polyhedrin mRNA were detected as
early as 6 h post inoculation (pi). At 12 h pi, ambof polyhedrin mRNA increased in the
midgut epithelial cells. Quantitative PCR of virD&NA in the midgut epithelial and fat body
cells at 72 pi indicated that amount of the virdsAin midgut epithelial cells was close to that
in fat body cells, suggesting that virus DNA symiiseoccurred in midgut epithelial cells.
Quantitative RT-PCR for polyhedrin mRNAs in the gnid epithelial and fat body cells at 72 h
pi indicated that amounts of the mRNA in both celld not differ significantly each other,
suggesting that the transcription of polyhedringgencurred markedly in midgut epithelial cells.
Western blot analysis showed that polyhedrin waslypeced in midgut epithelial cells, but its
amount was much lower than that in fat body céflss concluded that low level translation of
polyhedrin gene may be related to poor polyhedoométion in midgut epithelial cells.

Nakagaki M, Morinaga T, Zhou CQ, Kajiura Z and Takei R (1999). Increasing curves of
two virus DNAs in the midgut epithelium of silkworm infected with Bombyx mori
densonucleosis virus type 2 (BmDNV-2)l. Sericult. Sci. Jpn. 68:173-180.

Increasing curves of 6.1 nd 6.6 kb DNAs Bédmbyx mori densonucleosis virus type 2
(BmDNV-2) in the midgut epithelium infected with EINV-2 were investigated using a
guantitative competitive PCR technique. The 6.1 & kb DNAs in midgut epithelium
increased logarithmically with time, reaching a maxm titer of 500,000 fold at 48 h since the
infection (h post infection, hpi). The maximum tit@as maintained until 102 hpi after reaching
the maximum. Two DNAs during larval ecdysis deceeb® 1/625 of maximum titer, indicating
that virus infected cells have dropped out of midgpithelium. Since increasing curves of two
DNAs were very similar, each of two DNAs could bsed as template DNA for BmDNV-2
detection by PCR. In susceptible race of the silkwéo BmDNV-2 disease, two virus DNAsS
increased until 12 hpi and then decreased rapsilggesting that some of viral DNAs have
replicated and accumulated in midgut of the inspisicle race. The replication of 6.1 kb DNA
went ahead of that of 6.6 kb DNA in sensitive angusceptible races of the silkworm. It is
suggesting that two DNAs could replicate indepetiglen
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Pujiastuti Y, Asano SI, Sahara K, Bando H and lizula T (1999). Toxicity of Bacillus
thuringiensis subsp. wuhanensis crystal protein to Bombyx mori and Spodoptera litura. J.
Sericult. Sci. Jpn. 68:195-199. [English]

B. thuringiensis subsp.wuhanensis contains three types ofyl genesicrylAb, crylAc and
crylD. Specific crylDb primers were designed to clone tbylDbw gene. The DNA of the
crylDbw gene sequence exactly matched ¢hglDb gene sequence proposed by LAMBERT
(1993). We isolated three types of crystal prot€irylAb, CrylDbw and whanensis from this
strain. The crylDbw andwhanensis proteins showed highly toxicities against the sokm
larvae, Bombyx mori and the common cutworngpodoptera litura. On the other hand, the
CrylAb protein was not toxic tB. mori and showed low toxicity t&. litura. We reveal that
their toxicities are caused by they1Dbw gene, and propose that this gene is very impoftaint
controlling the pest insects.

Zhou CQ, Nakagaki M, Takizawa K, Tsuda H, Kajiura Z, Takei R and Iwashita Y (1999).
Inactivation of Bombyx mori nucleopolyhedrovirus (BmNPV) with calcium hydroxide
solution. J. Sericult. Sci. Jpn. 68:201-207.

When the nuclear polyhedra were exposed to calt¢iydroxide solution, polyhedra and
virus structural proteins were degenerated intdgome with the lower molecular weight. The
process of virion dissolution in the calcium hyddex solution was observed by the electron
microscope. At first, the nucleocapsids protrudennf an opening on the viral envelops. The
protruded capsids were dissolved and then the rémgaienvelops were dissolved. Calcium
hydroxide solution degraded the genomic DNA of eapblyhedrovirus (BmNPV) into
fragmented DNAs with the lower molecular weight.this paper, we have demonstrated that
inactivation of BmNPV with calcium hydroxide solomi results from not only blocking of viral
attachment on and its penetration into cells, sd the degrading of the infectious virus DNA.

Kikuta H, Kuroiwa M, Takagi R and lizuka T (1999). Study on the isolation and
identification of Bacillus thruringiensis in soil samples from Yakushima Island (l)
Serological identification and flora.J. Sericult. Sci. Jpn. 68:217-223.

Yakushima Island is located south of Kyushu Islaxature is well preserved on this island.
SinceBacillus thuringiensis strains have been effectively isolated in soilsrfreouthern Asia, we
tried to isolateBacillus thuringiensis and identify H-serotype. Based on these resulésfltina of
Bacillus thuringiensisis discussed in this study.

1. Soil samples from 177 spots in 35 sections of Yhkna Island were investigated and
3955 strains belonging ®acillus cereus from 68,153 spore forming bacterial strains were
microscopically determined. Lastly, B&cillus thuringiensis isolates were serologically
investigated.

2. Based on the H-serotyping results, 24 strains ofvse kurstaki, 14 strains of serovar
galleriae and 6 strains of serovaumiyoshiensis were identified as dominant strains. This
result indicates that th8acillus thuringiensis flora in Yakushima Island is relatively
unique.

Kikuta H, Kuroiwa M, Takagi R and lizuka T (1999). Study on the isolation and
identification of Bacillus thruringiensis in soil samples from Yakushima Island (ll)
Insecticidal activity and the identification of cry genes.J. Sericult. Sci. Jpn. 68:225-235.

We previously reported that B&acillus thuringiensis isolates from Yakushima Island were
serologically investigated. In the present stutig, insecticidal activity of these strains against
the silkwormBombyx mori and the mosquito larvagedes japonicus was investigated and the
identification ofcry genese in these strains was conducted using thenf&@idd.
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Oligonucleotide primers used for making DNA probsesre crylAa, crylAb, crylAc,
crylBa, crylCa, crylDa, crylea, cry?Aa, cryd4Aa, crylBa, crylOAa and cryllAa genes
depending on their specific nucleotide domai@isy gene profiles of 24 serovaurstaki strain
were the same farylAa, crylAb and CrylAc with a type strain of HD-1 except forylAa the
Jan09-2-2 strain composedanf/1Aa andcrylAb. All of the strains included thery2Aa gene.

In the 14 strains of serovgalleriae, all of the strains included the saoiglAb andcry2Aa
genes as the type strain. In the other serovar ¥akushima Islandthuringiensis kenyae and
israelensis strains displayed different profiles from the typgain used in this experiment.
Serovarkurstaki Jano9-2-2 revealed high insecticidal activity agasilkworm larvae, compared
with the control strain HD-1. Serovésraelensis Aiko2-1-1 also revealed high activity against
the Aedus japonicus larvae compared with the type strain. These twairstrseem to include
novelcry genes.

Matsumoto N (1999). lhibition effect of propionateson the insecticidal activity ofBascillus
thruringiensis (Bt) formulations. J. Sericult. Sci. Jpn. 68:333-338.

BT (Bacillus thuringiensis) formulations are one of the most commonly usedrohial
insecticides. The insecticidal activity of the Bdrrhulations has been examined according to the
standard bioassay method constructed by the Agmi@ilChemicals Inspection Station (ACIS)
in Japan, which is an “oral inoculation method’ngsBT containing artificial diets and silkworm
larvae. Propionates (propionic acid, calcium propte and sodium propionate, etc) fatty acid
antiseptics of foods, should be useful for antissmf artificial diets of the silkworm. However,
there has not been reported on the effect on thadiivity of propionates added in diets.

In the present study we showed that there was netgaificant difference between
propionates treated and untreated silkworm laraabe diet consumption and the larval weight
inhibitions (R5% level by Dankan’s multiple range test). Nevddhbe larval mortality dropped
significantly in the diets with 0.02 to to 2% caioi propionates (CaP 0.02 to 2%). In
particularly, when larvae were reared with the @aB6% diet (CaP was added to the ACIS
standard diet) over the tested period, the BTs @ortality was reduced more than 5.1 fold
compared to that of the same diet without CaP olrclusion, it was strongly suggested that the
propionates act as an antidote against the BT taxiren added to the artificial diet as an
antiseptic.

Vol. 69 2000

Komoto N, Thibert C, Boulo V, Fang Q, Burns JC andCouble P (2000). Gene introduction
into silkworm embryos with a pseudotyped retroviral vector. J. Sericult. Sci. Jpn. 69:55-61.
[English]

Gene transfer systems for producing transgenic arirhave been investigated using
different types of vectors. In this report, we éesfpseudotyped retroviral particles for their
ability to transfer genes intBombyx mori. Silkworm eggs were injected with pseudotyped
retroviral vectors derived from the Moloney murineukemia virus carrying the green
fluorescent protein coding sequence inserted unider control of a long terminal repeat
promoter. PCR analysis and Southern hybridizatimwed that the vector particles successfully
infectedBombyx embryo cells and that the viral genome was reveesescribed and amplified
during development. An inverse PCR assay showedhtegration of the vector sequence into
the silkworm genome.
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Wu FQ, Lavina BA, lkeda M, Shirata N, Cai YX, Pan X and Kobayashi M (2000).
Cloning and biological characterization of Spodoptera exigua nucleopolyhedroviruses
isolated from China.J. Sericult. Sci. Jpn. 69:177-189.

Fifteen necleopolyherdrovirus (NPV) clones desigdas SeNPV G1-G15 were derived by
plague assay from the uncloned NPV population thas isolated in China from the beet
armyworm, Spodoptera exigua (Lepidoptera: Noctuidae). Restriction endonucleasalysis of
genomic DNA showed that these 15 clones fell intee¢ groups represented by G1, G3, and G4.
The genomic DNAs of G1, G3 and G4 showed a sinailerall restriction endonuclease pattern
and a polymorphism in the size and number of @gin endonuclease fragments. Examination
with seven different lepidopteran insect cell lindsrived from Bombyx mori (BmN-4),
Lymantria dispar (IPLB-Ld652Y), Spodoptera exigua (Se301),S. frugipera (Sf9), S. ittoralis
(CLS-79), S lutura (tuat-sPll221), andSpilosoma imparilis (FRI-Splm-1229) showed that
Se301, Sf9 and FRI-Spim-1229 cell lines were pegivisfor all the SeNPV clones obtained, in
which only the Se301 cell line was able to suppsrhigh titre of SeNPV replication.
Comparative biological characterization in Se30lscghowed that among the SeNPV clones,
G3 had the highest potential for the productiowicdl DNA, budded virions, and polyhedrin in
the infected cells. All the SeNPV clones cause@p@optoric-like cytopathology in a significant
proportion of IPLB-Ld652y AND fri-Splm-1229 cellgnd a maximum degree of the apoptotic
like cytopathology was observed in the cells irddctvith G3. These results indicate that the
SeNPV clones obtained in the present study areelgla®lated clonal variants that exhibit
different biological activity due to minor genondifferences.

Imai N, Ali SE, EI-Singaby NR, Iwanaga M, Matsumoto S, Iwabuchi K and Maeda S
(2000). Insecticidal effects of a recombinant bacovirus expressing scorpion toxin LghlT2.
J. Sericult. Sci. Jpn. 69:197-205. [English]

A system of the baculovirusé8ombyx mori nucleopolyhedrosis virus (BmNPV and the
silkworm larvae,Bombyx mori was applied to analyze the potential use of thednspecific
toxin LghIT2 for improving the efficiency of reconmant baculoviruses for pest control. The
LghIT2 gene, along with the signal sequence foreg@mm was synthesized and transferred into
the BmNPV genome to generate the recombinant vBod.ghlT2. Larvae infected with
BmLghIT2 showed LghIT2 specific symptoms at 48 Istpgojection (pi), stopped feeding at 60
hpi and became motionless by 84 hpi. Particuldhg,larvae infected with BmLghIT2 stopped
moving 24 h earlier than those infected with BmAahhich expressed another insect specifica
scorpion toxin AalT. An N-terminal sequence and snapectrometric analysis showd that
BmLghIT2 produced mature LghIT2. the present rassitggest that LghlT2 is more efficient
than AalT for improving insecticidal activity of balovirus.

Yamagishi J, Asano S, Sahara K, lizuka T and Banddd (2000). PfDNV nonstructural
proteins suppress viral RNA splicing.J. Sericult. Sci. Jpn. 69:271-276. [English]

Alternative splicing observed in the mRNAs for steuctural proteins of PIDNV seems to
be necessary to generate five structural proteios ftwo separated ORFs. Involvement of
several splicing donor sites and acceptor sitestha alternative splicing complicates
understanding of the splicing mechanism of the PIDIFirst we developed a method for
detection of spliced RNA molecules using the coration of the different two techniques. RT-
PCR and primer extension. This splicing-detectioathnd demonstrated that the sites of
alternative splicing occurred within the PfDNV RN#as also recognized in S2 cells (a
Drosophila cell line). Interestingly, a drastic suppressiorihad splicing and the accumulation of
the unspliced RNA molecules were observed in S dehnsfected with the PfDNV non-
structural proteinsy(andp)-expression plasmids. These results suggestedhinaellular factors
play an important role on the selection of the Hmecsplicing sites and that the viral
nonstructural proteins may regulate it in a suppvesmanner.
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Kawakami Y, lwano H, Hatakeyama Y, Inoue T, CanningEU and Ishihara R (2001). Use
of PCR with the specific primers for discrimination of Nosema bombycis. J. Sericult. Sci.
Jpn. 70:43-48. [English]

The specific amplification by PCR using a pair aingers, KAIO1 and KAIO2 was
reinvestigated as to its ability to distinguish rogporidia, belonging to genuirimorpha,
Pleistophora and Nosema. DNA samples from microsporidia of genugairimorpha or
Pleistophora so tested, three species \ddirimorpha and onePleistophora, failed to produce
PCR products by those primers. ®@bsema spp., N. apis, N. furnacalis, N. mylittensis and
Nosema tyriae from cinnabar moth,tyria jocobeae did not also produce any product.
Microsporidian parasites isolated from silkwormgeated with pebrine in the northern part of
India and in southern India and in china gave P@Riyxcts by KAIO1 and KAIO2 primers. The
results from our study suggest that PCR tests wgithof KAIO1 and KAIO2 primers are useful to
distinguish highly virulent strains ®f. bombycisin pebrine inspection.

Kojima K, Hirano A, Asano S, Sahara K and Bando H 2001). Analysis of the BmDNV-2
specific DNA polymerase and the common terminal segnce binding proteins.J. Sericult.
Sci. Jpn. 70:103-108.

Recent studies of BmDNV-2 predicted a unique rafitim mechanism different from the
parvoviruses and implied that the common termiegjuence (CTS) of 53 nucleotides and the
viral structural protein with the DNA polymerase tifi¢p128) played important roles in the viral
DNA replication. To understand the replication nmatsm of BmDNV-2, the function of the
CTS and the properties of the viral DNA polymerasge studied. The gel mobility shift assay
revealed that at least one of the viral structprakeins bond to the 3'-CTS, emphasizing the
property of the idea that the CTS was a putatipiiaation origin of the viral DNA. On the other
hand, an increase of the DNA polymerase activitywharacteristic properties was observed in
the midgut of the sw infected with BmDNV-2. Theskservations suggest that the farther
characterization of the BmDNV-2 specific DNA polyrase is indispensable to understanding
the replication mechanism of BmDNV-2.

Hatakeyama Y and Hayasaka S (2001). Specific amptation of microsporidia DNA
fragments using multiprimer PCR. J. Sericult. Sci. Jpn. 70:163-166. [Japanese]

Yazawa C and Shimizu S (2001). Comparison of the nleotide sequences of elastase-like
serine protease genes fromMetarhizium anisopliae. J. Sericult. Sci. Jpn. 70:167-170.
[Japanese]

Vol. 71 2002

Arakawa T, Furuta Y, Kubomura Y, Kato M and Hayasaka S (2002). Peroral infection of
nucleo poly-hedrovirus non-occluded viral particleof Bombx mori L. aided by a fluorescent
brightener. J. Sericult. Sci. Jpn. 71:101-105.

A procedure to perorally infect the sw with NPV ramecluded viral particles was
developed. The sw larvae were fed an artificiat dantaining Tinopal UNPA-GX(Tinopal), a
fluorescent brightener, for 24 h, then fed a dattaminated with the non-occluded viral particle
of BmNPV. A haemolymph supernatant of sw larvaedtdd with BmNPV from which the viral
polyhera had been removed was used as an origioalllum. When the sw larvae were fed a
diet with 0.3% (w/w) Tinopal (1400g/1000 larvae)daadministered an inoculum that was
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diluted one-thousand times (50 ml/600 g diet/1Q09de), all the larvae died of viral infection.
A diet containing 0.3% Tinopal which had been alaeed (121°C, 20 min) and stored at 5°c for
300 days did not lose its activity to enhance virdection. This newly developed peroral
inoculation method of non-occluded BmNPV patrtictdizing Tinopal will lead to industrial
pharmaceutics production for using a baculovirugamin a huge number of insect hosts.

Vol. 72 2003

Arakawa T and Kozuma K (2003). Peroral infection ofbaculovirus vector in the prefinal
instar larvae of Bombyx mori aided by flufenoxuron, an insect growth regulator.J. Sericult.
Sci. Jpn. 72:15-18.

Recombinant human serum albumin (rHSA) was produrcéide sw by peroral infection of
a baculovirus vector carrying an HAS gene aidedflbfenoxuron. Flufenoxuron, an insect
growth regulator, was dissolved in acetone and édddean artificial diet resulting in the final
concentration of 0.1% flufenoxuron and 2% acetoriné diet. Newly ecdysed'4nstar larve of
sw were fed the diet containing clufenoxuron for21Thereupon the larvae were inoculated
with a baculovirus vector carrying and HAS geneopalty at 2.5 x 10 TCIDs, units/larva after
they had been starved for 3h. The inoculated lawere reared at 26°C on an artificial diet.
rHSA was detected in the whole body homogenatéefrioculated larvae at 307+3318/larva
(average +SD) 4 days after inoculation. Althougle tlweight gain of larvae administered
flufenoxuron was retarded in 1 day, the final wéiylas similar to that of the control larvae.

Nagata M, Nakao R, Hamada K and Aoki F (2003). Inaovation of Bombyx mori
nucleopolyhedrovirus by reducing agentsJ. Sericult. Sci. Jpn. 72:49-54.

Reducing agents such as glutathione and ascorlldraactivated a nucleopolyhedrovirus
(NPV) of the silkwormin vitro. Activity of BmNPV virions was lost after incubati with 5mM
reduced glutathione or 5mM ascorbic acid at 25%CLfday. A half time of inactivation at 0.05%
(2.8 mM) of ascorbic acids was estimated to bendira NPV in the haemolymph from NPV-
infected larvae was inactivated after treatmenhwi% ascorbic acid at 25°C for 1 day. From
these results, applications of ascorbic acid tmf#istion against sw viruses were discussed.

Vol. 73 2004
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