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ANNUAL MEETI NG and MINU TES OF 34th WESTERN POULTRY DI SEASE CON FERENCE 

The annual bus i nes s meet ing of the Western Poultry Disease Conference was held in Davis , Californ ia , 
Wednesday afternoon March 5, 1985 . The ses s ion \~a s called to order by Dr. Gregg Cut l er , Pres i dent and the 
minutes of t he meeti ng as pri nt ed in t he proceedin gs of t he 33rd WPDC were approved. A br i ef repor t in
dicatE:d th at the Sustaining and Donor member contrib ut i on for the current (1985) confere nce totalled 
sl ight ly more than t en thousand dolla rs fro m forty - t hree donors and susta ining member s . These con t ribut ions 
Inc l ude t he annual support of t he American Association of Avian Pathologists in the amount of $1, 600 and in 
part are due to the exceptiona l interest in the pigeon paramyxov ir us ~Iorksllop and discussions. The desira
bi lity of compl e ting the organ i zation of the conference 1'1 it 11 it s constitution and completion of t he by-la \'ls 
was mentioned as was the need for organized planning and mo re general input f rom the participating members, 
especi all y within th e We stern region. 

The Invitation te ndered in 1984 to hold the 1986 Weste rn Poultry Disease Conference in conjuction with 
t he 1986 con vention of ANECA was again extended by Dr . Ma rio Padron . After some dis~ ussion, questions and 
answers concerning both the ti me and place of the propos ed joint conference and convention the invitation was 
hear t ily and en th us i astical ly accepted by the group. The convention will be held in Puerto Vallarta in the 
st at e of Jalisco in Mexico with reg istration planned for Tuesday, April 29 and the conferences and presenta
tions fO)- .Llpril 30, i'iay 1 andriay 2. "Cena Baile" is planned for Friday night May 2. The proposed site of 
the conference will be the Posada Vallarta Hotel. 

The offi eers and group for 1985-86 as chosen were: Dr. Donald Waldrip, President; Or . Duncan McMartin, 
Program Cha irman; Or . Marcus Jensen, (Provo, Utah), Program Chai rman-Elect and A.S. Rosenwa l d, Secretary
Treasurer. After a ro usin g vo t e of thanks for the pt'ogram chai r man for 1985, Dr. Don Waldr i p the meeting 
adjourned. 

Since that t ime jo int meetings of some of the officers of ANECA together vlith officers and representa
tives from WPDC have discussed the 1986 conference which was mentioned above . The planning is moving ahead 
wi th the call for papers to go out in the very near future : those interested i n presenting material at the 
35th \.JPDC - 11th ANECA meeting should contact either Dr. McMartin Qt' Dr. Padron, who's addresses are given. 
It seems most feasible that those from the United States, Canada, Europe and Asia send their proposed 
t i t les and a brief informal description of the material which is to be presented to Dr. McMartin at the 
University of California in Davis. Those people in Latin America should sublTTit thei ·r titles and the infor
ma tion to Dr. Padron. Presentations will be in either English or Spanish with simultaneous translation 
from the lan9 uage used by the speaker to the alternate language for the benefit of the cDnferees who are 
not bi 1 ing ual. 

More details vli'll be sent shortly, but this is a summary of the planning to date. Eal'ly registration 
to I nsur e room reservati ons and advance )'oom payments will p)'obably be necessary. Specifi cs concern i ng thi s 
wil l be sent out along with or shortly after the call for papers. 

35th WES t ERN POULTRY DISEASE CONFERENCE (WPDC) 

held jointly with the 11th Convention of 


the Asociac lon Nacional de Especialistas en Ciencias Avicolas (ANECA) 

April 29 - May 2, 1986 


Puerto Vallarta, Jalisco, MEXICO 


Fo)' i nformation or to submit titles, contact : 
PROGRAM CHAIRMAN (WPDC) PROGRAM CHAIRMAN (ANECA) 
Dr . D.A. McMartin Dr. Mario Padron 
Veteri na ry Med . Extension Lui s MDel Campo 31 
University of California Mexico 04310, O.F., MEXICO 
Davis, CA 95616 
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Introduct ion 

Flock los ses, \'Ihether due to actual mortal ity or cull ing, can have profound effects on flock prof
itability. Al l grm'lers and producers expect some losses . The difficulty arises when for some reason 
a part icular flock experiences a loss rate or pattern d i fferent from ,·/hat vias expected. Man agement 
man y t imes does not know what went wrong or what went ri ght to cause this deviation from his expecta
tions. Further, it is diffucu lt sometimes for a manager to knovl if he has a mort al I ty problem. 

An industry-wide survey was conducted by the Univers i ty o f Cal ifornia Cooperative Extension aimed 
at identifying some of the management factors which may influence flock losses as wei I as many other 
performance and econ om ic characteristics. 

Methods 

Beginning in January, 1980 and continuing until 1983 Cooperative Extension con ducted a l arge scale 
survey of management practices and performance characteristics of the Ca l ifornia Egg Industry. The 
survey reviewed data on pul lets from one week of age through thei r productive 1ife in ~he la y house . 
Data collected were body wei ght, mortal ity and feed consumption du ri ng the grow period (0 - 20 weeks 
of age); pnd body \-Ieight, mort a lity, feed consumpt ion, egg prod uc tion, egg weight, shell th ic kll ess 
a nd egg specific gravity during the lay period (21 - 100 weeks of age ) . Mortal ity . feed consumption 
an d egg production data were taken from Chilson-Type (Ch i lson Management Systems) records maintained 
by individual growers and producers. No attempt was made to Ident i fy the typ~ or ca use of mortality. 
Therefore, these data include total losses due to cul I ing, can ni bal i sm and disease . 

The analysis of mortality data included 71 and 93 individual flock records of a single strain 
. during t he rearing and lay phases, respectivel y . Data were separated by season of hatch, genetic 
strain and individua l producer and statistically analyzed using the analysis of varience and Duncan's 
Mu l tiple Rance Techn iques. 

Results - Grow Phase 

Neither genetic strain or season of hatch significantly affected flock losses from 0 - 20 weeks 

of age (Tables I and 2) . 


Table 1 Tab 1 e 2 

To t . 1 Fl ock Los s To 20 I~e ek s By Stra in Total Flock Loss To 20 ~ eeks By Se as on Of Hatch 

Strain ~~ 0 • Los se s (% of H. H. ) Seaso n No. Losse s (% of H.H.) 

20 6.09 N. S. * 2iSp ring 6.30 N.S. * 
17 6.33 Summer 12 5.22 

15 5. J2 Fa ll 15 5.54 

\l;i ter 21 5.3 1 
- No statis t ical di f f erence bee.een l1ea ns (P}0 .05) 

All 69 5.95
• N. S. 

.. N. S. - No statistical difft r. nco be t ween means (P>0.05) 

Table 3 shows that average weekly loss rates during the early grow period (0 - 5 weeks) are high 

er than those during the latter period (16 - 20 weeks). This was true for the three strains

sented . repre



Table 

Average Wee kl y Loss Rat es fo r he 5 Week Period5 Of Grow 

lieoks 

Average 

A 
:t 

iieekl~ Los s 
St rains 
- -8

:t ~ 

o  .4701 .56a .57 • 

6 - 10 . 32ab . 30b . 25b 

11 - 15 . 24b . 31b .2Sb 

lti - 20 . 20b .l7c . 19b 

Hea rlS within co lulns with differ ent lette r s ar e sta tistically dif f er ent ( ~O . 05 ) 

Excessivel y higher losses occurring between 0 and 5 week s of age Is not surprising since the r e 
may be sIgni fica nt cui I ing due to sexing errors and weak chicks duri ng this c lme period. By the t ime 
pul le ts a r e 16 - 20 wee ks o f age, most cui I ing and stress causing management practices (vaccinat ion 
and beak trimming) have been accompl ished. The major stress fac tor assoc iated 'il.i th the 16 - 20 week 
per iod is cage density. The 6 - 15 '.-Ieek period is the time I'lhen frequent vaccinations occu re in 
add i t ion t o the majo r bea k tri mmi ng betl-Ieen 10 - ·12 l'leeks of age. 

The greatest source of variabil it y in 0 - 20 '.veek floc k loss '-las due to individual growers. 
Ind iv idual grower losses ranged from 4.36 to 9.05 pe rcent of the pul let s hous ed. The avs rage of 
al l flocks surveyed was 5. 95 percent. 

Results - Lay Phase 

Unl ike the grow out period , significant strain d ifferences were detected fo r over-al I he n- ho used 
floc k losses between 21 and 60 weeks of age (Table 4). Strain also influenced pattern of loss rate 
du r ing the lay cycle (Table 5). 

[.ble 4 	 Table 5 

fffect Of Strain On Los Pattern 
During Lay Period \ 21 - 60 ~k S I 

Effect Of St r ain On Adul t Hen -Housed Losses 

Strai n No. % Loss (21 - 60 Wk s) 
% Av erage Weekly Los s (~) 

Stre' n St r ain train 
A 18 8.89a • A C 

B 29 8 . 70ab 

14 7. 11 b 
Ear l y 

( 21 - 40 wks ) 
. 23 6. * . 271 a .1 73 • 

Lat e .216b . 196b 
it" .Mean s ar e stat i sti cally different (Pg.OS) (41 - 60 wks) 

A'I9· . 240 .233 . 185 

• 	 Kean s withi n colulns with different l ette r s are statis
t i eall y different (PtO.OS ) 

St ra Ins A and B bot h exhibit a higher "early" loss rate pattern , "Jhile strai n C d id not. This 
dI f fe ren ce in pa tt e r n cou ld potenti a ll y give--strain C an econom ic advantage s ince these layers have 
the po t enci a l fo r l a y i ng more eg gs. 

Season of ha tc h a lso p lays a role in determ ining loss rates as we i I as whe n losses occure (Tables 
6, 7, B a nd 9). 

Table 6 T b1e ) 

Effect Of Se~son OF Hatch On Lay Floc~ LOGse. £ffe,t Of S•• son Of Hatch Or. .arly lay Cycl.
(21 - 60 wks) Loss Rate (21 - 40) W~ 

Seal>tlo Of IIHch Alle rage W...,Hy Los5 otal Loss (H.H . ) Season Of Hatch Month or Peak Produc t ' On WHkly Los> 
'% :t 

Sp r ing .211 7.99b * Spr in 9 Oct - Jan .211b ., 
SUlmer .295 I LOla Sune... J an - Apr .346a 
Fall .228 8.66b Fa l l Apr- - J ul •25~b 

Wi nter .238 9.0Z.b Winler Jul - Oot .262ab 

• 	 UHferent let ors indicate significant differences (Pill.o5) • Different letters indicate significant difference s (P(O.OSI 
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Table 

Ef fec t Of Seaso n Of Hatch On Lat e La y Cycle 
Loss Rate (41 - 60 Ms l 

Table 9 

Ef fect Of Season Of Hatch On Lo ss Patte rn 
Duri ng Lay Peri od (2 1 - 60 ~ e.ks) 

Season Of Hatch ~,o nth Of Peak Production Weekly Loss 
% Sp r ing 

Average Weekly 
Su • . er 

Loss (%) 
Fa l l ~inter 

Spr ing Oc t - Ja n .21 0b * 
E.rly 

SUIIIR er Jan - Apr .246a (21 - 40 wks ) . 21l a " .346a * . . 2S4 a .. .2623 " 

Fall Apr - Jul .200b 	 La te 
(4 1 - 60 wks) .210. .246a . 200b . 213bWinter J ul - Oct .213b 

.• Different letter s in dic at e signifi can t differences ( ~0 . 05) * Diffe r en t let te rs i nd i cate s i gn ifi can t differe nces ( pi O.OS) 

Spring and Fall hatched chicks suffered lm"er lay flock losses overall (Table 6). Early floc k 
losses (21 - 40 vleeks) \,ere exaggerated by Summer hatched flocks (Table n. Our observations indi
cate ~ much higher incidence ~f u~erine prola~se in Summer . hatched birds which might be explained by 
the time of year they are comi ng Into production co upled With their higher body weights. Late flock 
lo s s (41 - 60 weeks1 was ~Iso greatest f~r summer hatched birds (Table 8). This response may be due 
to the f~ct that thiS period occures during the hottest time of the year. Table 9 shO\'IS that Spring 
hat c h:d tlock losses I,ere uniformly low while Summer hatch flock losses vlere uniformly high. Fall 
and Winter hatched flocks both exhibit a pattern of higher early loss rates. 

Tabl e 10 

Eff ect Of Reari ng Method On Adult Hort.lity (21 - 60 Week.) 

Rearing ,~ethod H.H . La ss 
% 

All Fl oo r 10.39 N. S. " 

Fl oor to Cage 9. 15 

All Cage 9.19 

" N. S. - No statistic al differe nce between _eans (P> O. os) 

Comparisons were made between flocks reared entirely on the floor, brooded on the floor and 
r ea r ed in cages, and brooded and reared entirely in cages. The method of rearing did not signifi 
cantly impact on total adult losses (Table 10). 

A~ was the case in the rearing comparisons, management was the most signifi cant factor' . _ 

f luenclng adult flock loss rates. An almost 3 fold difference (6 83 t 19 37 ' ) In In
b t . d' 'd I 	 . 0 • percent was observed 
e ween In IVI ua producers. The survey average 	 loss to 60 weeks of a 9 I· h 	 ge l'las . percent per hen-hou sed wh IC corresponded to an average weekly los s rate of 23. 	 percen t. 

summary 

This study generall y agrees with an earl ier study involving 206 flocks reported by Bell in 1975. 
Althouth in his report differences in loss rates 	betlveen individual grovJers and producers I'Jere not 
identified , differences due to genetic strain were evaluated. As was the case with our 1980 study 
no significant differences in loss rates during the grow-out period were found due to strain; however 
significant loss patterns in differences were detected during the first production year (21 - 60 weeks 
of age). 

Obviously, there are many factors which can affect flock losses. This study has shown that 
genetics and season of hatch probably play minor roles compared to management during the gorw period. 
Presumably factors suc h as beak trimming, vaccinatiofls, moving, cuI ling, growding, envIronmental con
tro l , nutrition and disease all playa role. Unf o rtunatel y , these factors are very difficult to 
quan ti tate in a large scale survey such as the one being reported on. 

~enetics and season of hat ch have been shown to play a more significant role in the lay period. 
These factors not only affect amounts of losses but just as importantly, the y affect ",hen thes e losses 
occ ure. The age at which hens die or stop producing eggs directly impacts on the total numbers of 
eggs produced and so is of economic importance to the producer. As during the grow period, management 
plays a very significant role in 1055 rates during the la y cycle. It is important to remember that 
management factors such as nutrition, environment, light i ng . crowding and disease all work together to 
create wha t we refer to as a management effect . 

References 
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A NEW APPROACH AND PO:)SIBI LI TIES FOR POULTRY HOUS E ENVIRONMENTAL CONTROL 

F. J. Siccard;, O. V . ~L, t~. S . 

501 -7 Rose Aven ue 

Modesto, CA 95355 


I ntrod uct ion 

Wha t started out as a project, i n 1974, to develop a lea st~cost approach to bro i ler grow ing has many 
aspec ts t hat now appear to a llow average to superior performance in exis tin g hous in g. with drama t ic r educ
t i ons i n labor , energy costs, an d nel'l housing requirements. \~h ile th e me thod s describe d here a r e quite dif 
fe rent in many respe cts , the sound pdnciples of poultry husbandry a re bei ng a dhered to but by ra di cally 
di f ferent methods, wh i ch when understood and followed, allow a 75 per cent reduction in labor, 70 to gO % 
or more reducti on in fuel cos t s , and generally i mpt'oved perfoli1lance in the areas of uniformity, gra de, 
livability, feed conversi on, and disease prevention, 

The project ha s , thro ugh its eleven year development period, of course, had its stumbling blocks, but 
now the numbers, unde rs t an din g, and results at'e starting t o be vel"y enco urag ing . In retrospect, the probl ems 
have generall y bee n i n the area of "the positive effort givin g the negative effect." Ot"iginall y , it was anti 
cipated that some dec reases in production efficiency woul d have to be acce pted, but now the overall perfor
mance appears potentia l l y superior. 

The basic problems (opportunity areas) of the project t hat were considered were labor, energy, and 
hous in g costs. 

labor factors that were considered includel 

-cost 

-avai 1abil Hy 

-effectiveness 

-reliability 


A sys tem is needed that takes the hand work out of pou ltry rearing, expands the effectivene s s of as few 
as pos si ble (preferably one pe rson per farm regardless of size) and is less demanding on hand labor , or put 
another way, allows labor to be less critical to the performance of the bird . So , special con s i de r at i ons 
I'Je re given to the equipme nt to be used and/or developed, lay-out of the equi pment, and just how much equip
ment is really ne cessary. 

Ene rgy factors that were cons idered includel 

-Effectiveness of utilization (efficiency). 

- Develop a sys t em l'/ith absolutel y mini mum consumption r equirements, 

-F ully deve l op or utilize resi dent or free ene rgy available to its greatest capability. 


A system is needed that is si mple to mana ge, reliable, and t otally effective i n ma intaining an appro

pri a t e temperature in a dry (dust free) environment l'iith the least possible uti l ization of pu r chased energy, 

i e; ma ke bi r d, l itte r , and s un he a t do the majority of the heating, and through mini mum inputs and ventila

t ion to realize the necessa r y envii' omnental conditions-l'iarm, even, draft-fY'ee, dry en vi t'on mental conditi ons . 


Housing factors to be con s idered : 

-What is necessary and unnecessary . 

- What is effective a nd ineffective, 

-Cost-bene f it tradeoffs. 

-Be r eal istic and practical. 


Many times , env i ronmental conditions in the c urtain s idewall poultry ho us e are "perfe c t" l'i ithout the 

s li gh t es t effort on the part of the grower. The goal wa s to look at the practical l ea s t-cost situation and 

deve lop i t to it s fullest potential , utilizing the si mp lest methods and determin ing what was r ea ll y neces

sa ry and wha t was no t nec ess ary. 


Res ults 

A new pa tented fresh a i r -tempered air mac hine (Enviro-opt i-mi ze r Tt~ ) an d system for envi r onmenta l 

(climate ) contro l of the po ultry house which caus e s i mproved co nt ro l and conditi ons ( l ov/ered ammoni a, 

mo i sture , and odo r virt ually elimin ated) is des c r i bed. Ehe rgy co ns umpt ion i s reduced by 60-70% or bette r as 

compared t o con ven ti ona l meth ods . 


011 a regular a nd specified bas is a ser ie s of fan s des t r at ify the ho use a i r and 1nit i ate a horlzontlll c, 

lami n r c. i r culat i on. Th e ma chine then in troduces f re sh 0 1" fresh- t empered ( ne~ler ~/arrn or hot air ) in to t he 

ouse Ci rcu l a ti on ca us i ng the expu l si on of e xcess heat an d mo i s tu r e at the end or e nds of t he hous e away 


from the ma chine, Pu l sing occurs 24 hours a day. 


In addition, a new me tho d of broodi ng \'las deve l oped, wh i ch virtually elimi nate s la bOl' and allows a 
good star t in the sma l lest poss ible area so as t o an al'l t he bird he a t to be uti li zed at the e ar liest possible 
age ~Iith the system in l i eu of br ooder stoves, e tc. With t his brood i n method con ve ntion al he a t so urces can 
be off by 2-10 days dependi ng on out s ide temperatut'e vdth i mproved li veab"il ity, un iformity and house condi
t i ons. The drug se l ection and l evel of the f eed is cr i tica l , howeve r as fu ll y 30% mor e fee d and wa t er ca n 
be consumed in the f irs t week as compa r ed to convent ional broodi ng. 



For the first time bird heat can be s hown to be effective an d uti lized from an ear ly age to ma r ket 
beca use of the ability of the mac hine and system to heat and dry i n the winter, and cool and dry in the 
summer. The env ironment is improved though virtua l elimination of amon i a (less the 5ppm) and moisture in 
the litter (i nc l udi ng cake). humidity in the air, and an even un i form desired temperature can be ma i ntai ned 
throughout the hou se. Outside variations in temperature of 20 0 generally cause only 3-4 0 change ins ide . 

In addit i on to reduced fuel consumption and improved (healthy) environmental condi t ions all phases of 
per formance are generally i mproved, labor is reduced (one man can ca r e for up to 250 , 000 birds wi thout any 
assistance whatsoeve r. ) Net income for the farmer has been sflOwn to be improved by 20-30% 

Li t ter E coli co unts of as few as 2 colonies per gram of li tter are docume nted and large number s of 
bi rds ha ve 6een grown wi th no coce i dosta t (1 i ve oocysts can not be found in the 1 itter) . The sys tem has the 
potent i al of providin g a natural "Microbiological Handle" on the space under control. 

The ma chine and method of environmental control ha s fu rther applications in other areas (greenho uses , 
l arge bu ild ings, i.e. warehouses , factories, etc.) as an effective large space environmental conttol at 
greatly reduced energy, installat i on cost, and resul ts . 
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VISCERAL GOUT - AN INTERESTING ODDITY? 


Charl es W. Howe, D.V.M . 

Hy- Li ne InternQti onal 


Da l l as Cen ter, Iowa 


Visceral gout was the subject of one of our Service Tips in 1976 . We ended the title with a ques 
tion mark t o i ndicate we questioned whether th is in fact was an oddi ty or did it actual ly occur more 
frequ ntly than anyone real i zed. 

More recentl y peop le, such as Dr. Malli nson \~ho gave t he condition the somewha t more sophi st icated 
name of uro l i th iasis, Qnd Dr . Halvorso n who reproduced i t wi th excess cal cium i n the growi ng period,
have at leas t focused orne attent ion on wha t can be an annoying and frustrating prob lem. 

There i s sti ll very l it t le information abou t this condit ion wh ic h has been cal l ed ac ute toxi c ne
phritis, uremi c poisoni ng. nutr itional gout and uremia or uremi a poi soning and now uroli th iasis. Hi s 
to rically gou t has appeared as an i nd i vidual problem in a few birds and les s frequentl y as a fair ly 
general f lock probl em . Recentl y more genera l fl ock problems have been reported. This i s not one of 
t he more rewardi ng condi tions to deal wi th to say the leas t . Any condition invol vi ng the kidneys in 
any species presen ts not onl y di agnosti c challenges, bu t also t herapeut ic cha l lenges as you well know. 

The lis t of fac t ors producing kidney lesions is qu ite l ong incl ud ing infecti ou s bursa l dis ease, 
i nfec t ious bronchitis, avian ne phrit iS virus and probably other viruses. Mycotoxi ns may 10g1ca 11y be 
invol ved as well as vitami n excesses or defici encies. Calci um, sod i um, bi carbonate and potassi um may 
be in vol ved. Pro tein in exces s as wel l as si mple wa ter deprivation could al so lead to ki dney damage . 
Bac teri al infections can also be involved. 

Needl ess to say, we have a compl ex etiology wi t h perhaps multi pl e factors involved. In the case 
of layers, the true cause or i nciti ng fac to rs has probably long passed by t he t ime the pathology is 
comple ted. The reserve capac i ty of the ki dney i s great enough to sus t ain life even t hou gh a signifi 
cant amo unt of kidney damage has occurred. possi bly at a very young age. As t he metabol ic demands of 
produc t ion i ncrease, the impa i red kidneys eventually become overlo ded and we see go ut. 

My purpose i s not to get "into ki dney f un ction in t he bird as I don' t profess to know much about 
this - for those interested i n a short , ea si ly read descrip t ion of th is as wel l as ot her comments on 
urol i t hiasis, I would refer you to Dr. Wi dema n' s art icle in the September, 1983 is sue of Poult ry Diges t. 

Many people do not know what we are t alking abou t when we say visceral gout, but I wi ll guarantee 
that once you see this condit ion you wi l l not easi ly forget the spectacul ar l esions you see. Upon 
f irst vi ewing the i nterior of the p1ueral and per i t oneal cav ity, you will surely be amazed by t he stark 
whiteness of the uric aci d t ha t covers near ly eve ry serosa l surface i ncluding the heart. I 'm sure this 
has been mistakenly diagnos ed as ai r sac disease more often than no t . The coveri ng is whi te i n gout 
as contras ted t o t he mo re yell ow pus tu lar appearance noted i n true eRD. The uric aci d can even be 
found in joint s. Severi ty of this lesion pret ty well runs t he gamut; i n some birds that are sacrificed 
early, the viscera will have lit t l e if any whi te fi lm, but rather you wi l l see whi te concret ions in the 
ureters of at leas t one and sometimes both kidneys. Kidney archi tec ture is quite read i ly no t ed, f luid 
mayor may no t appear to be reta ined. 

Remarkable as it may seem, a bird showi ng t hese dramat ic les ions wi l l usuall y hav e a comp lete egg
in t he oviduct and be i n apparently good producti on. How this can be is a wondermen t to me. An acu te 
toxic death with no outward symptoms or deteri ora ti on appears to be the end res ult . In other species 
with ur inary problems, there are usua ll y symptoms of some sort, obviOUS frequent urina tion, apparen t 
distress and straining in t he tomcat and the charac t er isti c stance and tail wringing of the cal cul i 
stee r , but nothing that I 'm aware of in the bird . At t imes I have fe lt the excessive st aining of the 
vent feathers might be a tip off and logically i t shou ld, but I no longer feel confi dent in using this 
method. 

Therapy once gout is detected is very iffy and certai nly not a confidence bui lder. Many medica
t ions have been tried over the years with littl e consistent sucCess. Treatment shou ld be directed to 
(1) relieve added strain on the kidney and (2) assist in elimination of urine. The first thi ng one 
thinks of is, of course, to reduce crude protein which is easily accomplished, but remember there is a 
fine line here. Since most flocks are in good production . reduce crude protein by sma l l increments . 
Obtain the best raw ingredients; grain should be as free of mold and mold toxins as possible . If ex
cessive ca1cl um is being used, reduce it slightly. Stimulate urine flow with products that tend to 
cause flushing. Black strap molasses is excel lent for this. Fifty to 100 pounds per ton of feed for 
five days will usually do the job. Dry molasses will work, but somewhat less effectively . 

Other diuretics would probably work, bu t they would be quite expensive and to t he best of my know
ledge are not l abe l led for such use in birds . 

Extra vitamins and electrolytes may be given in the drinking water, however, un l ess there is some 
flushing prior to their use, their effeciency will be in doubt. 

Muria e of potash (potassium chloride ) can ~lso be used at t he rate of one pound per 2S gal l ons of 
water or in the feed at the rate of 1.5% for a week as a f lush. Check the salt level in t he feed and 
add up to ten pounds per ton for a few days as another al ternative. 
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Be abso lutely sure birds have access to pl enty of clean wate r ; cool ing l'later i n the surrmer may be 
of benefi t. 

Prevent ion is al mos t impossible unless a precise cause can be foun d. Keeping good growing pe ri od 
records to t rack do wn layer house problems is a must. Tightening up of feed qua lity control is essen
ti al; i t ;s wis e to have a feed sample of each and every del i very just in case a l ayer feed was deli 
vered or at leas t too muc h cal ci um was added. 

Prognosi s of t hese cas es is difficult. Egg laying wi ll co ntinue at a sli ghtly lower ra te than 
expected and mor tal i ty wi ll probably no t be alarmingly hi gh duri ng any one period, but will l ikely 
be somewhere around two percent per month. 

I can' t say this any better than Dr . Wideman did in his arti cl e and I quote, "Unfortunately, we 
can on ly provi de the foll owing answers . Fi rst the con dition is ca l l ed uroli t hi as i s because t he 
urinary tr ct ("uro") con t ains stones or mineralized concretions ("lith i asis ") simi lar t o t he ki dney 
stones that oc cur in humans. 

" Second , the cause of urolithiasis is not known. 

" Th i rd. we do not know how to prevent uro 1 ithi as is nor can vie recommend any speci fi c trea tment 
for an affl i cted f lock." 

IMM UNITY INDUCED BY A SOL UBLE ANTIGE N OF PASTEURELLA MULTOCIDA AGAI NST 
FOWL CHOLERA I N TURK EYS 

I. Hatsum oto , D.V.N . • Ph. D. 

College of Ve terinary Med ic i ne 


Oregon State Univ .s i ty 

Corvallis , OR 97331 


Wg have previously shown that a protect i ve an t ig e n of a molecular wei g ht of 
4 x 10 can be purif i ed f r om a sali n e extrac t of P. mu l toci da , t y p e 3 . A s imilar 
an t ige n has b ee n pur i f i e d from a type 1 st r a in. ~he a nti g en Dro t ected t u rkev s 
wh e n given i n two 10 mi crog r am p r otein doses . The nur ifi e d antigen f r om a type 1 
st r a in was ant igenically disti nct from a s imil a r a nt ige n purified fro m a t ype 3 
st ra in, and ther e was no significant protection in tu r ke ys be tw een the t wo a nt ige ns. 

An e n zyme - l i nked immunosorbent assay (EL ISA ) was u s d to assess th e corre 
la ti on betwee n protection against the c h allenge exposure and a ntibody titer s 
a t th e ti me o f infection. T h e type 3 purifi ed a nti g en was at t ached to microt iter 
p late s , a nd en z yme - conjugat d r a bb i t anti - t u rk y I I G wa s us e d to q u a nt ~ta te 

antibodies. E i g h t- week - old turk eys we re i n ject e d wi th the p u r i fied t ype 3 a nti gen 
in [0 o r 100 mic r ogr am /dose i n either a n oil or a lum " num hydr ox ide adjuvant. 
The seco nd injection was done 3 1 days after th e init ia l vacci n " ti on . Four o r 
e ~ ght weeks after th e s eco nd vaccin a tio n the b ird s were inoculated wit h the type 
3 o rg anisms. Those bi rds havin g ELISA titer hi g her than 1:1,000 were g en e ra lly 
p rot e cted. The majority of th e bird s s h owi n g l ess than 1 :4 00 tit -r was not 
pr o t e cted . Un vaccinated turkeys consist e ntly showed t i t ers o f l es s than 1: 10. 

These r esu lt s s ugge st that the type of ant i g e n may be usef ul l or t he pre
vent io n of fowl c h ol er a . 
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AN OVERV I EW OF AVIAN CORONAVIRUSE S (IN~ECTIOUS BRONCHITIS) AND THEIR ANTI GENIC ASSESSMENT WITH 
MONOCLONAL ANTI BOD IES 

Dr . Wa rren W. Ma rquardt and Dr. D. B. Snyder 
Vi rginia -Ma ryland Regional Co ll ege of Veterinary Me dic i ne 

University of Maryland 
College Park. Maryl and 20742 

Infectious bronchi t is vi rus ( IB V) is one of the major causes of resp i ra tory dis ease in chicken 
flocks throughout the wor l d. In t he Un i t ed St at es, the disease is est imated to cost t he industry 
a bou t 150 mi lli on dol l rs annual ly. It mani fes ts itself as an acute, hi ghl y con t ag io us en t ity and 
often affects yo ung chi cks ser i ous ly, causin g respiratory si gns. The sever i ty of t hese s igns wi ll 
vary, hOl'lever, depen din g upon the age of the bird, immune s t atu s and se ro type or stra i n of rB V 
i nvol ved. Mortality may reach 90% in sus ceptible ch icks and those recover in g may suffel' f rom occult 
urogenital damage . Later thi s i s manifested by a fa i lu re t o lay. In older birds and layer f locks, 
IBV i s ssocia t ed with a dramati c drop in egg product i on and/ or impaired egg qual ity becau se of 
ove r t ovi duct damage. 

Some ne ph rotropic strains of this virus, notably the Australian T and Holland strai ns , have 
a predi lect ion f or the kidney caus ing nephrosis-nephrit i s, which may ulti mately lead to death . 
Reco vered ~ hicken s may become carriers and are suspected sources of cycling, recurrent i nfecti ons 
within the floc k. Isolation of IBV from the cecal tonsils and cloacal swabs i s be in g effected with 
i nc rea sed frequen cy. Whether the se agents represent viruses with a new trophism is not presently 
known. 

Outbreaks of IB occur in vaccinated as well as unvaccinated flocks ma kin g control of the dis ease 
di f ficult, f rustrating and costly. The se breaks are attributed in part to the spontaneous emergence 
of new antigenic varian ts of IBV and to the introduction of geograpllically exotic serotype s of the 
vi rus for I'lhich available vacc ines do not confer protection. 

Infec tious bronchiti s is caused by positive-stranded RNA virus whi ch has a large genome 
(5 .4-6. 9xl06 Daltons ; 48- 58 S) . The naked genome is infectious, cOlltain s the message and functions 
direc t ly as mRNA \·,ithout being transcribed. It contains bebleen 16,000 to 21,000 ll ucleot ides whi ch 
all ows for considerabl e genetically translatable potential and al so a s imilar potential for genet ic 
vari at ion t hrough spont aneous mutations or antigenic drift. 

The morphology of the vi ru s is mostly spheric al but pleomo rphic in shape wi t h cl ub-l ike 
project ions (pep-Iomel's) uniformly di stributed on it s surfac e. These proj ect ions i mpart a crown- l ike 
appea rance or co ro na hence, the classification name Coronavirus. IBV i s the pro totype of the 
Fami ly Coro na vi r i dae . Th ere are 3-6 ma j or proteins or polypeptides as sociated with t he vi r ion. 
Some of these ar e found in the peplomers and they may be the antigens r espons i ble f OI' t he neutral izi ng 
cha racteris tics of the various serotypes. 

The i dentifi cat i on an d characteri zation of IBV serotypes/strains i s a time con s umi ng t ask due 
to t he l a rge numbe r of strain s descri bed , and the need f or adaptation of field isol ates to labo \'a t ory 
subst r a es such as embryonat ihg ch i cken eggs and ki dney cell CL/1 tures. Trachea 1 organ cu ltw'es, us 1n9 
tracheal rin gs f rom SP F chicks, has proven to be very useful fOI' isol at i on and ident if icat ion of 
serotypes by VN assays. Since the trachea is one of t he na tUI'a 1 hab ita t s of IB V, no prev i ous 
adap t ati on of t he virus is required . ~Je have used th i s system over the yea r s in our laboratory 
characterizi ng severa l hundred IBV is olates. 

Ex cept f or the Delma rva Peninsula , where an act ive surve ill ance pro gram ha s been in effect , 
1 i ttl e i s kno~m abo ut t he s trai ns of IBV which are r es pon sibl e fO l' t he di sease in poult ry produ cing 
areas of t he Un ited St ates. Limited data available suggest that each regio n may ha ve its O\·m i ndig
enous or common se rotype s/strains . 

Based upon work by other investi gators and ou r own recipro cal VN data coll ected over a twel ve 
year peri od, t here are at leas t 16 di st inguishable IBV serotypes pre sent in til E' United States . Th ey 
are Mass, CONN, JMK , MD-27 , r~D-3 1 , 1-97 . 1-609, Holte , Clark-33, SE- 17 , Flori da, ARK-99. AR K-155, 
Maine 209. 212 , and 246. However , the re i s not t.ot a 1 agreemen t as t o the actua l number. Fo r: ex amp le, 
Stuart Hopkins proposed seven s ero types f rom data derived from cel l cult ure pl aque reduction t ests 
with cloned virus . He proposed Mass. CONN (with Fl or ida , C1ark-33 and ARK-99 as subtypes ) Georgia 
(SE - l7) Delav/are (with JMK, Holte and Gray viruses as subt ypes) I O\~a - 9 7 , 1-609 and New Hampshire. 
We did not test the New Hampsh i re se roty pe and Hop -ins did not t est the three Maine serotypes, ARK-155, 
MD-Z7 and MO-31. 

The techniques used to study the serotypes probab ly accounts for differences i n t heil' numbe r and 
classification. Until procedures an d reagent s are stan dardized this 1'1; 11 remai n cont rove rsia l and 
argumenti ve . Even conventional or po lyc lon 1 an t isera are diffi cult to standa rd ize because they have 
inherently varia ble biological properti es. 

These antisera are imposs ible t o dupl i cat e since the i r popu l ation is constant ly changi ng bot h 
quantitative ly and qualitative ly, even in animals of the same speci es. This pr ob l em can be circum
vented by mak ing antibodies in the l aboratory employing hybridoma technology. Cl oned hybridcmas 
produce anti bo dies ~Ji th a single, defi ned s pecifi city. Once the speCificity is known t hese antibodies 
become powerf u1 ana lyti cal probes wh i ch are useful fo r the rapid identification of rBV i sola tes. 
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In our de f i nit i ve ELISA ass ays, the highly speci fi c MCA is first placed in a well of an ELISA 
pl ate. This bound MCA will then capture and thus i den t ify , after completion of the as say, the virus 
wh ich has been propagated in cell cultures or embryonated egg s. Th i s specific MCA can also be used 
to detec t the presence of vi rus directly in infect ed t iss ues at post-mortem exami nation. 

I.~e have prepat'ed numerous MeA's against the IBV serotypes in digenous to the Delmarva Pen i ns ul a 
and have selected MCA pro bes ca pa ble of differentiating serotypes and identifying viral proteins 
present, which might be respon s ible for these differences. 

After propagation of the cloned hybrids, the supernatants were screened by ELISA for specific 
antibody activity against varying concentrations of nine IBV serotypes , Ne~Jcastle disease virus and 
normal allantoic f l uid. The titer of each antigen preparation , as defined by each MCA , was calculated. 
Five different MCA's I'Jere te sted against the Mass-41, CONN, JMK, ARK-99, Holte, MD-27, f-609, 1-97, 
SE-17 and NH serotypes or strains, and control preparat ions of NDV and host material. 

One MCA-LAS-I is speCif ic for the Mass-41 serotype and does not react with the other serotypes 
or control antigen s. Conversely , MCA-N reacts 11ith all IBV serotypes but not control antigens and 
is therefore group specific. 

MCA-8G, like MCA -LAS-I, reacts preferentially with the Mass-41 serotype but it also reacts mini
mally Ivith five other IBV serotypes. 

MCA's - 26 and -7 appear to be mirror images of each other in that when MCA-26 reacts at high 
ti ter levels with the Mass-41 serotype, MCA-7 reacts at relatively low titer levels with it . Con
versely, in reactions with the CONN serotype, MeA-7 reac ts much more i ntensely than does MCA-26 . 

The latter bJO MeA' s I'Jere also used to analyze IBV serotypes by means of an anti body index (AI), 
i.e . t est antigen titer defined by MCA-26 divided by test antigen titer defined by MCA-7. This 
analysi s yielded two distinct antigenic groups. Group I had computed AI's greater than I and is 
comprised of the Mass-41 , JMK, Holte, MD-27, ARK-99 and 1-609 serotypes. Group II defined by having 
AI' s of less tha n 1.0 inc luded the 1-97, SE-17, CONN and NH sero types. 

These same antibodies I'Jere used to analyze strains within th e ~1a ss serotype and it 11as found 
that a further separation could be made. The Mass-41 serotype wa s assigned to Group I because it 
l'eacts solely I'Jith the MCA-LAS-I. Those not reactin g with LAS- I but having AI's greater than 1.0 
were assi gned to Group II and include the Mass Connaught and Beaudette strains. Group III i s com
prised of the Mass Holland and Mild Mass strains. These do not react with LAS-I and have AI 's of 
less than one. 

The reactivity of these antibodies I~as mapped by We stern Blot assay, coupled with ELISA. These 
studies in di cate that antigenic variation exists on all three of the major proteins of IBV. Anti
gen i c differences between serotypes appear to res i de at the level of the peplomer (E2) and the 
membrane protein (El), which is also common and shared by all serotypes studied. The antigenic 
differences between strains within a serotype, however, appea r to res i de at the level of the 
nuc I eocaps i d. 

We are i n the process of developing group and strain specifi c MCA-based antigen detection 
systems to directly identify IBV antigens i'n unpurified, infect i ve allantoic fluid . We are adding 
new MCA's to our collection which we expect will expedite the serotypic identification of IBV field 
isolants , cutting the turnaround time from months to a few days. 

Another goal is to eliminate the need for virus isolatio n entirely by detecting and identifying 
t he virus directly in infected tissues. This technique should prove to be valuable as a rapid, 
pt'ecise diagnostic tool vJhich I>/ill save both time and money. 
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EVALUATI ON OF STENOR OL , COBAN , and AVATEC UNDER FLOOR PEN RESEARCH CONDIT I ONS 

Philip H. Davis , D. V. M. 
Amer ican Hoechst Cor por at i on 

Animal Health Division 
Rt. 202-206 North 

S omerville, NJ 08876 

Synops is 

Thi s long-term pen study evaluated the efficacy of Stenor olR (ha lofuginone) , 
Coban (monens i n ) , and Avatec (la s a locid) under floor pen research conditions . 
The par ameters meas ured - - body weight , feed effic i ency , mortal i ty and pa ras i tology 
eval uat i ons - - demonstrated t hat all coccidiostats per formed equally we l l in 
contr olling coc c i diosis when exposed to a moderate challenge in most growo ut s . 
Bo dy weights were heavier fo r halofug inone fed broilers and fe ed e ffi ciency was 
better for monens in fed broilers. 

Tes t Des i gn 

Compound s Te s ted : 	 Stenorol R (halofug inone) ] ppm 
Coban (monensin) 121.2 ppm a nd 99 . 2 ppm 
]-Nitro (roxars one) 49 . 6 ppm 
Avatec (lasalocid ) 11],] ppm . R . 
All treat me tlts conta~ned Flav omyc l!1 (bamber myc lns) 

(starter and finisher 1 .1 ppm, withdr awal 2.2ppm) 
Date s ; 
Date s: November 17, 1981 to November 23 , 1 982 

Housing : 	 A controlled environme nt f lo or pen house 
containi ng 28 pens on each side of a 6-foot aisle. 

Test Anima l s: 	 7 , 680 commer c i al broilers were used in each 
growout in the pen house . 

Allotment I 	 For t h-eight (48 ) pens of 160 brmlers ( 80 of e a ch 
sex) in each pen . There were eight r eplicat i ons of 
each t reatme nt i n a r a ndomi zed comp l e te block design. 
Treatment assignment to ea ch pen rema i ned the 
same for the six gr owo uts. 

Results and Discus s i on 

The six treatments were t he same i n gro'llouts 1 ,2 and 3; treatments 4' ,5 a nd 6 
wer e changed i n growouts 4 . 5 and 6 . The body we ights were heavi er when halofugi n one 
was i n t he treatment. The average weight of the broilers fed t r eatment 3 was t he 
heavies t of al l six trea tments. Treatment 2 (monensin fed broilers f or 6 c ontinuous 
gr awouts) body weights were the lightest of all treatments. 

Broilers fed monens in at 90 or 110 g/ton (Treatment 2 - Growo ut s 1 -6 and 
Treat ment 4 - Growouts 4- 6) had the best feed eff i ciency . There wer e no differences 
in mor tality among the s ix treatments. The performance data ind i cated good 
coccid i osis control by all coccidiostats . Lesion scores and fecal oocyst counts 
t ende d. to be higher when monen s i n was in the treatment . 

Conc l usions 

Halofuginone, monensin and lasalocid were eva l ua ted f or per fo rmance and 
cocc id iosis eff i cacy in a s er i es of six growo uts in a floor pen r esearc h h ouse . 
Al l cocc i dios tats performed equally well in controlling coc cid iosis i .n t he 
pre sence of a moderate chal lenge . In t he treatments c ontaini ng hal ofugimone, 
t he broiler s were heavier . Monens i n treatments had better f eed e f f iciency. 
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Treat ment Allocations 

T RE A T M E N T S 

1 2 3 4 5 6 

1 H 3-N M 121. 2 
3-N 

H H 3-N H J-N H 3-N 

G 
R 
0 
W 
U 
0 
T 
S 

2 

J 

4 

H J -N 

H 3-N 

H 3-N 

M 121 . 2 
3-N 

M 121.2 
3-N 

M 121 . 2 
J -N 

H 

H 

H 

H 3-N 

H 3- N 

jvJ 121 . 2 
3-N 

H J-N 

H 3- N 

M 99·2 
3-N 

H J-N 

H 3-N 

L 133.3 
3-N 

5 H J-N M 121.2 
J-N 

H M121. 2 
3-N 

M 99 .2 
3-N 

L 133 . 3 
3-N 

6 H 3-N IVU21 . 2 
J -N 

H 1':1 121.2 
J-N 

H J-N H 3-N 

H HALOFUGINONE @ 3 PPM 

M MONENSIN @ 121 .2 PPM AND 99.2 PPM 

L LASALOCID @ 133 .3 PPM 

J -N ROXARSONE @ 49.6 PPM 

ALL TREATMENTS CONTAI N FLAVOMYCIN: (STA RTER AND F.I NISHER 1.1 PPM, 

WI THDRAWAL 2. 2 PPM) 

Summary of l'I'eights and Feed Efficiency 

AVE RAGE BODY ~1EIGHT: LBS 

Pooled 
Data From: 

*Growouts 1-3 

1 

4.15 a 

2 

3.93b 

TREATMENTS 

3 4 

4.17 a 4 . 1 4a 

5 

4.1 4
a 

6 

4. 16 a 

Growo uts *4-6 4.02 a ,c 3.91b 4.12 d 3.99 c 4. 03 a 4.04 a 

Grm"outs *1-6 4.09 
a 3.92 b 4.1S c 4.06 d 4.08a 4. 10 a 

AVERAG E FEED EFFICIENCY: 

TREATMENTSPooled 
Data Fr om: 1 2 3 4 5 6 

*Growouts 1-3 1. 9s a 1. 89 b 1. 9s a 1. 9Sa 1.95a 
1.9sa 

GrOl-louts 4-6* 1.97a 1. 94 b 1.99a 1. 94 b 1. 96 a 1.97a 

a
Gro wo uts 1-6 * 1. 96 a 1. 91 b 1. 97 1. 94 d 1.9sa ,d 1. 96 a 

*Means with different superscripts are sign ificantly 

different (P<. Os). 
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R.ECENT QUl'BHE AKS 01' MYCO PL ASMA GALLI SK PTICUM TN TU RKEY S 

DJ GNOSRD AT THE t UR~d~ R - ~60[TRY-~ lf H6I5~f-L AB OliATO R Y 


Richard P . Chi n, D.V.i'!. , ~!.P.V.~I. 

Californ i a Ve te r in nr y Dia gn ost i c La b or at ory 
School of Veteri a ry Menic ine 

Iln .iv ers ily of Cali forni a 
Davis, CA 95 615 

Du rln~ t he peri od of Ortob e r I , 1984 Lo J n uar y 2, 19 85 an outb reak of 
M~£op l !sm a gallis~p t l cym (Mal occured i n turk eys i n t he Tu r l ock a r e a. Th e cases 
wer e d i agnos · J at the Tu r lo c k Poul try P at ho l o ~ La bo r al ory rrom acc~ss ions submitted 
10 t he lab by l oc a l poul try p rodu ce rs. Two owners wer e in vo lved . The fir st own r 
had Lwo r a nc hes on wh i c h MG WB S diaRnos e d whil e th . s e con d ow ner h d t bre ranch es 
in vol ved. Bot h own er s have th e ir own e p ar at~ breede r s Lo ck a nd a ll t ur key s on 
t he e rA nches were grown fo r meal . The b irds r an ge d in ages f ro m 9 - 15 weeks ol d . 
The p u r pose of t his pap er is to present an e p i dem iolog i c al desc ri ption o f th e 
,u l h reak in . n attemp t to i de ntify poss ible c a uses an d sou r c es o f MG. 

The initi 1 c omplai nt an d c lin i ca l sign was s in usi tis. To onfirm a d iagnos is 
of Me; on e 0 mo re of III follow i n g cri t e r i a mu s hav e b e n m t: 1) posit i ve 
ser ol ogy-- r ap id plate test and / or hem a gg lutinat i o n inhibition (HI) ac co r d ing t o the 
NP I P s t. n da rd s , 2) i s o l i on unn ide ntifica t i on vi a d irec t fluor esc e nt a nt i b ody 
te c hn i q u , o r 3) i s o l a tion an d identification via bi o chem ical charac teristics (Dr. 
Al n aMas s a , Universi t.y of Ca l ifor n i a, navis). 

A ase in this study was defin e d as each house on a ny ran c h that conta in ed 
b ir ds d i a gnosed as ha v i n g MG acc ording lo th e c rit e ria pre vio us l y d .sc ri be d. This 
i s i n con tra st to some i nvest igators who be lie ve that if a house i s in fec t ed with MG 
t he n LhA wh ol e ra nch mus t b e i nf ec t. ed . The r e~s ons for t he defini t ion us ed i n th i s 
s tud y are 1) on on e ran ch only th r e e of f ive h ou ses we r e pos i t ively diagno s e d wit h 
MG b i r n s Hnd 2 ) on ano t he r ranch, o ne hou se wa s va ccin ated wi t h a bac Lerin in t he 
f ac e of a n out br e a k while th e o l he r two houses were not vacc in ated. 

MG had nev er been exper i en c ed o n any of the ranches reported i n th i s i nvest i ga 
tion. Thus , th e norma l e ndemic leve l was ze ro a nd an y c as e s of MG observed on these 
ranch es wo u ld t hen b e nnsidered a n ou tb r eak. Pr odu cers r e por t e d a 5 - 50% 
morbi d l ty rat e. 

I'igure 1 r e p resent s Lhe s po t mup of MO i n fec t e d fl ocks dur in g t his outbreak. 
Two owners , A and B. w i h two and thre e ranc he s In f e cted, respect ive ly , were i nvol 
ved. The wI nd pa tte rn i s primar i ly out uf t he no r t hwest . 

r anch infected 

Figure 2 represents th e e pid e mic cur ve for th's in Vestigat ion . The total 
number uf ne w c ases fo r eac h mo n t h is ~ ee n in ' i gu re 2A. The mon th was t hen div i ded 
i n t o Lw a - wee k segme n ts e nd eacb ho use (n ew case ) d l ag nos ed wi t h MG is represente d in 
F' igu r e ~B. No CARe . (>f MG in t urk s wer e re po rted 0" di ag'n (,g ed at t he lab p rior t o 
the outbreak. Fiv e cas es we re ct i agnos e d i n Oct ober , fou r i n bo th November and 
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Decembe r , ond Lwo i n Ju~uar y . Nu n e w c ases have been reporte d since l he n (F i g u r e 
2A I . T h e ti me sequ en c e f or huu s es in fected wilh MG c an b e s e e n in Figure 2 B. Ea c h 
box represen s u d Lf f ·r ent h CJuse on thu t n u mber e d r-all ·h . Re n c(~. it tonk amos!. 01 . 8 

month f o r th e d i~~ase t o s pr p ad or s t op . Nnte t h aL n ot a l l b o u s es o n a ran ch we r e 
in . e c ted, e. f!. ., r a nc h B- 1 h a d thr' ee h o use infe le d wh i le the r e a r e f i ve h o uses 
p resen t on t h a t ra n c h . I t i s unknown wh y o n l y certa in h o u s e s were i n f e c te d s i n c e 
all l h e h o u s es were ma n Hle d e qu a ll y a n d n o speci al pre c au ti o n s were l aken . tn 
a dd i t i on, Lh ~ las t ho use l a be l e d A- I [ Fi Ru r e 2B ) t h a t became MG p o s i tive ha d b een 
v cina t e d wi lh o n MG bH cter i n v a cci n e . Th e ~i r st t~ o huuses be c ame i n f e ct ed simu l
t a ne ou s ly at wh ic h t ime t h e th i rd house wa s vacci n aLe d . It is int e r e sting t o n ot e 
that t hg v R cci n~ d id n o l ~ r~ v e nt th e d j s e a ~e b u t onl y d ~lHyed the on s et of c 1i n i c 0 1 
s i gn s an d , ac cord ing to th e producar, de cre as e d t he s ev er i t y o f th e dis e as e . Co n 
de mnaLi o n r ot es we re n ot eVHluatcd b ec a u s e the p r o d uc r exp e r i ence d a c onc u r ren t 
in f e ct i o n of c r an i a l c ho le r a in th e flo c k whi c h in d u bi tabl y caus e d a n i n c r e a s e d r a te 
(on e ho u s e e x p e ri e n c e d a n 81% cond e mnation 1' a e ) . 

Th e oc c u re nce of t h i s disease outbreak d id h av e so me c ommon host d ete rm i n a n t s. 
rt ca n be seen f r om t h e s pot map (Figure I) t h at a ll r anc hes af f e cted we r e i n cl os e 
pr o x i mity t o o n e anothe r a nd appeared to cent er arou n d th e r an c h th a t e xp e rie n c e d 
t h e in i tial out br e ak. Ma ny wild birds, such a s s t a r l i n gs , sp ar r ow s a n d c rows, were 
obs er ved flyin g in and a r ound the houses. One p r odu cer r e p o r t ed t h a t s o me s t a r lin g s 
made n es t s in t h e r oo f o f some of the hous e s. Th o u g h it a p pears t h ft t wi l d b i r ds d o 
n o t t r a ns mi t MG , pos s ib l y they ar e carrier s vi a n est i ng ma t e r i a l o r a ny s uch t y p e o f 
f o mite. I n a d di t i o n t o wild bir d s, t h ere a r e ma n y c hic k e n ran ches in t he ar ea. 
MR n y MG - p os i ti v e l a y er and broiler operations a r e located in the Turlock a nd 
s u r r o u n ding a r eas. 

An oth e r common host d e t e rminant was the f eed mi l l . Bo t h p r oduc e r ~ utili z e d t h e 
s me f e e d mill. Tho u g h both owners had th e ir own fee d t ruc k s, on l y on e would 
dis i n f e c t its tr u c k pr i or to e n t ering th e fe ed mi l l . Qn ce MG wa s d ia gno s e d o n t h e ir 
r anch es, t h e f e e d mill i ns isted that th e t r uc k s be d i s i nf c l ed p r io r t o e n t e ri n g t h e 
f e e d mill . La ter , th e f e ed mi ll refus e d e n t r y of the p r o d u c er s ' tr u cks a n d ag reed 
t o d e liv e r t h e f e e d to a d es i g nated area for tran s f e r of the f ee d. 

The f i na l p otential host determinant is t h e d i a gn nstic l ab . Hop eful ly , p ro du 
c ers t o o k the pro p e r precautions befor e and a ft e r b r i n g ing c a ses to t h e lab to 
pr even t t r a nsmiss i on of any di se ases to or f rom th e ir operat i o ns . 

I t appear s that th is outbreak of MG in meat turk e ys in t h e Turlo ck a r e a c an be 
.:l a ssi f i e d u s a pro p ag at ed ep i dpmic. Transmissio n of MG oc cur e d ove r a pe r i o d of 
t i me a n d a p p e ar s t o h av e spread from one f a rm t o a noth e r. Th e source o f MG is s t il l 
un<.: tlrt a in t ho ugh owner A r'eported find ing h is no w e)( - worker was r a is i ng "game 
c h i c k e n s" in a house on the ranch with t h e i ni ti al Mg o ut b reak. Likewise, the mode 
o f sprea d is still un c ertain. 

I n co n c lUSIon. MG .i s still prevalent i n me a t turk e ys in lh e Turlock a r e a . I t 
app e a rs t hat vBccillat ion with a bacterin i n f ac e of a n o utbreak I·,ill o n ly delay th e 
o n s e of clinical signs and possihly decre as e th e s e v er ity of the dise a se. Improve
me nt i n manugem e nt and er adication procedu re s a re s till needed to prevent and con
l r o l Rn o th e r poss ib l e outbreak of MG. 

Fig . 2A Fig. 2B 7 
71 
6 6 D: HOUSE Dx'o WITH MG 

1 
551 

ItO . OF 4 I No. O.F 4 
NEW CASES 31 

NEW CASES 3 

1 

SEPT OCT Nov DEC JAN SEPT OCT Nov DEC JAN 

MoNTH MoNTH 

Figurcc 2. EPIDEMIC CURVE OF MG OUTBREAK IN THE TURLOCK AREA 
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CASE REfORT: 

'mE RCLE OF MYCD:e:.~M1!S IN A CASE OF REIlJCED HATCHABn.ITY IN 'IURKEY BREEDERS IN EUROPE. 

P.A. BRlVN lIND J.A. ~MM 

'lhe flocks involved were put of one of the l argest hatcheries located in Eurot:e. '!he breeders 
were obtained fran three separate primary breeding oanpmies. '!hey were imported into Europe as eggs 
and were batched in oompmy owned hat ching facilities. 

'Dle problan was reported t o be a reproductive f a ilure. It was detenni ned t o be a reduced 
hatchability Of f ertile eggs. '!he hatchabil i ty was 10 - 20 percent bela.r oormal due to late anbryo 
mortal ity. 'Ihe abnonnalities reported were doiarfing, edenatoUB heads, excess urates and disOCllored 
livers and spleens. tl{oo,glasna ~ (MI) was i sol ated fran the dead in shell and vaginal &iabs fran 
the breeder hens. 

'!he hatchability result s of the four sanpled flocks are slltlllarized in Fig.!. 'Ihe hatchability of 
flock A was tlmsidered to be normal while that of flocks B, C, and 0 were be1a.r expected levels. Flocks 
B and D were treated with 'lYlanR at 41 and 49 weeks of age respectively, wbich aweared to improve the 
hatc:hability slightly. '!he resul t s of cultures fran the dead in shell (D. I . S. ) Of Flocks A and D are 
given in Table 1. 

'!he only vis ible gross lesions oOOerved in the anbryos of the oormaJ. and affected flocks was 
considerable stunting and &aIfing of anbryos fran affected flocks. 

Tbe Hfcopl asna meleagridis (MM) serological. results are presented in Tabl e 2. 'Ihere was no 
serology conducted on any of the flocks until 32 weeks of age. Flock C was positive at that time. 
Flock B and D became positive at 36 and 44 weeks respectively. Flock A did not sero-CX>nvert until 
almost the end of pcoduction (46 weeks of age). Flock D was inseminated with semen fran MM positive 
tans. '!here was no serology conducted on this fl ock between J.4 and 44 weeks. 

There was no serological test available for MI. S:lmples f ran Flocks A & 0 have been sent t o 
Liverpool, England where an ELISA test for MI is being developed. 

DISCDSSlDiI 

Pfo1 and MI (formerly aero tylE I), have both been associated with reduced hatchability. Due to 
the successfull MM eradication efforts of the maj or primary breeding oanpmies the incidence of MM at 
the multiplier level has been greatly reduced. Edso~ in 1980 reported on an excessive late Embryo 
mortality due to the synergistic effect of MM and a then unidentified nycoplasma. 'Ihis nycoplasna has 
since been identified as MI. 

MI has been isolated fran both chickens and turkeys. I t has been denonstrated experimentally to 
cause l ate anbryo mortality i n both speciesl ,2, with t urkeys being more susceptible. BradWry and 
McCarthy2 ooted that the nlJllbers of colonies fron intestinal isolates of hatcherl chicks was greater 
than those fran the esoJ;ilagus, suggesting that the intestinal. enviroment was preferred. 'Ibis 
observation i s suw>rted by Cmadian workers' who infected poul ts orally and denonstrated oolonization 
of the intestinal. tract. 

Rhoodes5 isolated MI fran 10 , of dead turkey enbryos (yolk sac) but not cull poults fran a 
ccmnercial hatche ry. He pointed out the potential of these organisns for reducing hatchability. A 
subsequent experimental challenge with for strains of MI substantiated this hypothesiS. 

1. J.M. BraChu:y and J .0. ~rthy. Rlthogenicity o£ t\'romasma ~ for <hick Dnbryos. lwian 
Path. 12:483-496. 1980. 

2. J .M. Bradl:w:y. tl{ooplasoa.il!Ul.e Infections in TurkeyS. VII th. Technical Turkey O:mference; 
Norwich, England. 1984. 

3. R.K. llison. HfooplasJJA meleagridis Infection of 'I\lrkeys: Motivation, Methods, and Predictive 
Tool s f or Eradication. RlD. '1tlesis University of GUifornia. 1980. 

4. M. Majid and S. Rosendal. ~rsonaJ. camllmication. 

5. K. R. Rhoades. Pathogenicity of strains of the LJ~R group of avian mycoplasma for turkey 
anbryos and poults. AVian Dis. 25:104-111 . 1961. 
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TABLE 1. i>1I cul tura" results of dead i n shell tu)'key poult s 

ESOPHAGUS AIR SACFLOCK 
A 1/8ab NO c 

0 8/8 1/1 

a. number positive/number cultured b. f el'l colonies c. not done 

TABLE 2. MM serological results 

WEEKS OF AGE 


FLOCK 32 34 36 38 40 42 44 46 

A OnOa NOb 0/30 NO NO 0/30 NO 48/48 

B 0/ 50 NO 15/ 48 NO NO NO 42/46 NO 

C 23/24 NO 10/ 43 NO NO 24/2 9 NO NO 

0 NO 0/50 NO NO NO NO 43/46 NO 

a . number positive/number tested b. not done 

Fig 1 . Hatch of eggs set (H.E.S.) 

100 
Flock A 
Flock B -/l.-JC 

Flock C 
Flock D - .. -

90 Tylan treatment • 

44 46 48 50 52 5436 38 40 42 

\,leeks of age 
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CASE REP ORT - A VAR IA NT MYCOPLASMA GA LL ISEP TI CU M IN BR EED ER TUR KE YS 

Robert J . Ham p son, D. V .M. 

Ont ar io Ministry of Agr ioultur e & Eood 


Veterinary Laboratory Se~vices 


Box 3612 

Guelph , Ontario . NIH 6R8 


I ntroduc tion 

In fectious sinusitis in turkeys was first described in 190 5 . The c a usati ve agent, 
My c op l asma gall ise p ti cum (:1G) , produces a h ighly con t agio u s r e sp ir a o ry d isease \-Ihich 
aff ec t s th e inf ra orb i ta l s inu s es and ai r s acs o f turk e ys. T he dis e ase results i n 
s i gnif ic ant ec onomi c lo ss th r ough cond em nation f or airsacculit is at process i ng a n d 
incr ea s ed p roduction co st due to slow growth (5) . 

Si nce th e mid to l ate 6 0 ' s , egg transmitted infection of MG has b ee n controlled in 
breeding stock an d has b ee n se e n only on occasion in comme rc ial p oul ts (2) . Rece n tly , 
ho we v er, ou t breaks have been rep o rte d in breeder s a n d t his ha s ca use d concer n in the 
t urkey industry (3) . 

O"agnosis of AG can be ma de by the u s e of serolog ica l tes t s which can be confirmed 
by c ultu r e. The ser u m pl te test (S. P. T. ) and t he tu b e test a re two basi c s cree n i ng 
te st s for MG ser um antibo dies. Both o f t hes e tests hav e a n a cc ep ta b l e deg r ee o f 
accu~acy, a nd ar e u s e d to determi ne the floc k s tatu s t o MG. Non -spe ci f ic re actio ns to 
these tests ar e us u ally low , but o cca slonall y hi g h numbers of these react io ns do oc cur, 
par t icularly af t r t h e u s e o f er y sipel as bacterins or when Myco p l sma sy novi ae (MS) 
infection i s pr esent i n t he flock (4) . 

The hemag g luti n a t ion i nh i bi tion t es t (HI), i s both accura te an d s pecif ic for 
detecting My c op l asma ga ll i s ept icum antibodi es an d l S commonly use d to eva l uate ser um 
that rea cts in t he S. P.T. or the tube test (4) . 

In this ase repor t , th e M. ga l l isep ti cum isolated was calle d a variant because it 
requ ired an extended (10 day; ) growt h p erio d . It g av e Don - spe ci f ic re c t io ns wi th a 
B . P.T . and negat i ve r eactl0n wi t h a HI te st whe n usin g st andard a n t i gens. This al so 
was the term used by Dr . B.S. P o meroy , when rep ort in g simi la r Observat i ons in MG 

infec ted turkey s (1) . 

Case Repo rt - Floc k 

As part of t he he al t h moni t oring program of t h is 21 we ek-old multip l ie r br ee d er 
f lo ck, 365 ra ndo mly co l l e cted s e ra were test d for mycoplasmas. At th is t ime, a highe r 
chan normal nu mb e r ( 133 /385) o f non - specific or suspicious S.P.T. t o MG wa S rep o r t ed. 
A represen t at i ve sam p l e of t h e 133 Was evalua t ed by t he HI t es t fo r MG a n d ga v e a 
neg tive re actio n . Seve ral o f the birds wer e notic ed to hav e a cli ni c al s inusi tis an d 
four represent at ive b irds we re submit ted to the laborato ry f or ne cropsy a nd di ag nos is. 

At necro p s y, the t ur ke ys had a severe bilateral swellin g of th e infra o rbital 

sI n ses and a nasa l a n d ocular d i sc harge . The sin use s con t ained a g e latinous op a q ue 

materia l and h e t hi c ke n d a ir sacs were cloudy and cont ai ned a f oamy fluid exu d a t e. 

Occ asion al ye llow - wh lte pI g ues were al s o present on the a ir s acs . 


Rep res e ntat i ve samp l es of trachea tiss ue, s " nus and a ir sa c fluid we re submitted 
to bacter i olo gy a n d to the mycop la s ma laborat o r y fo r cultur e. Th e bacter i a l r epo r t 
indicated t he p r esen c e of s ma l l numbers of a mix e d pop ulation of E. c o l i and Pseudo 
monas sp ., a nd t h i s was consldered to be no n-path oge n ic contam i n a. t i o -n-.--T he mycop l asma 
culture was p osit i ve for Myc oplasma meleagridis but neg ativ e fo r ~l G. 

Sero logic 1 studi e s were ca rr ied out on the fo ur serum sam p le s f or MG and ~S. 


The results of the S . P . T . dnd HI test a re reported in Tabl e 1 . 


Tab l e I 

S r olo g ic Re su lts of Fl ock A for M. ga llis p ti cum and M. synoviae 

Method MG NS 

S. P.T . 4 (s) / <1 0/ 4 
HI 0/4 

(s) - susp i ci ouS 

Histo logica ll y , ther e was ma r ked hype r las i a of th e g l a.ndu l a r component of the 
na sal mucosa. A mi ld generali z e d scatt e r in g of mononuc le ar cell s a nd p ro min en t 
l y mphoi d hyp e rpl asia was no ed in t h e submuco sa of th~ tr 'hea and pare n chyma of the 
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l u n g s. Th e a i r sacs we re th i ckened du e t o a mo n o nuclear in f i l t r a te , a ly mph o 
foll i c u lar r e a c t ion , vasc u l ar ization and an accu mu l a tion of cel lu l a r deb r is . 

Ad dit io nal turkeys were reque s te d by the l ab o ra t ory an d again a l l findings wer e 
s im il a r to the prev i ou s subm is s i ons. 

At this time , si nce al l attempts to demons t r a t e MG either by c u lture o r se rology 
we r e u nsucc e s s f u l , the flock owners decided to a l lo w t he f l o ck to start p rod uction . 

F loc ): B, 

Thi s de i gn ation ha s b een given to se ve r a s ma ll flocks o f commercial turkeys on 
i n d i v idua l f arms s p read t hr ou ghout t he p rovi nc e . T h ese f l oc ks co nta ined poults 
d er i ved f r om b r e e de r F l o ck A. Nu me r o u s s u b mi s s i o n s f r om t h ese f l ock s b eg an arriv in g 
at th e la b ora t o ry in ea rly May, all with a s ~ n us iti s p robl em . T he p atho lo gic cha nges 
s e e n in F lack B were s imilar t o those se e n i n F lock A , so Fl ock A wa s i mmediate ly 
wi t h draw n fr o m p rod u ct i o n. Tests pe~ form ed for MG on sera f r om Flo ck B gave a si mi la r 
S . P. T. and HI r e s ults as those of Flock A . Submi ssio n s t o the l abor at ory f o r myco 
p l a sma i s o lati o n agai n p r oduced a r apid l y growin g MM . Howe ver , t his time , b roth 
cu l tur es whic h we re a ll o wed to incu ba t e b eyon d 1 0 d ay s b egan to t urn acid and a t t h~ s 

t im e , an ' IG was i sol ated . The ident ifica ti on of an MG iso l a te wa s co n f irmed by a >lea k 
r e ac tion t o sp ecif ic fluo r e scent a ntibo dy , a g lu cos e positi v e tes t an d a gel-diffusion 
te s t. The i so l at e '.'as te r med " Gu e lph ~1 G. 6505" . T he Gu elph MG 6505 isolate "as c lon,ed 
th ree time s to p r oduce a pure c ulture an d a n a nti gen was p r epared wh ich co u l d be used 
f or HI testi ng (4). Sero l ogica l tests fo r MG per f o r med on co n va l escen t ser a f r om th e 
birds o f F lo ck S , u sing t h e stand ard available an t igen a nd the Gue l ph MG 6505 an tigen, 
are reported in T a b le 2 . 

Table 2 

Serolo gic Results of Fl ock n f o r M. gal li s e ptic um 

Antigen ~lethod t·1G 

Commercial S.P . T. 11 (s)/ 1 5 
u . S. D . A . HI 0/11 
;·iG 6505 HI 1 0/10 

(s) - suspi cio u s 

The se ra titer s to MG using the Guelph MG 650 5 a nti g en wer e be tween 1/40 a n d 
1 / 256 and a ny th ing greater than 1/40 " as con sidered a positive reac ti o n. 

Fl oc k C , 

Th is b r e eder f l o ck wa s prod uced from breeding eg gs pu rchase d f r o m a large 
American based compa ny , a n d the po ults were p l aced o n the s ame brooder farm as had 
b een u sed fo r breeder Fl ock . Serol ogica l monitor i n g fo r mycopl asmas was initiate dft 

when the t urke ys were nine weeks old and all t e sts at this ti me gave normal S.P , T. 
negat iv e reac ti o ns . When the po ults wer e 11 we e k s of a g e, they were moved to the same 
breeder fa rm which had hou sed Flock A. At th e t ime of arrival, saveral bi rd s ha d a 
sinusitis and eig h t were submitted to the lab o ra tory for necropsy . 

All birds had a severe sinu s iti s and a nasal discharge . Th e app r op riate samples 
were submitte d for my cop lasm a iso l ation . F o ll o wing the proc edure of e xtend growth 
ti me d escribe d p r ev i o usly for the isolati on of Guel ph l'IG 6505, a Hycopl as ma galli 
sep ti cu m was is o l a ted . 

Serology carried out at this time gave suspicious S.P.T. and n e ga t ive HI to MG 
wit h the standard hemagglutinating antigen . 

When the po ults >lere 15 weeks old , sera was again submitt ed for MG evaluation . 
T>lenty -f ive sa mpl es wer e tested with the n ow ava ilabl e MG 650 5 and the U.S.D . A. 
he ma g glutinating antigen and the res ult s are r eported in Table 3 . 

Tab le 3 

Ser o l ogic Results of Flock C fo r M. ga ~ l ise pti c um 

Antigen Hethod MG 

Co mmerc ial S.P.T . 2 3 (s)/25 
U. S . D. HI 0/ 1 0 
1·1G 650 5 HI 10 /10 

(s) - susp ic ious 
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I t was pparent tha t Flock C was i nfected with the v ar i ant MG , and i t was 
re comme nde d that t he t u rke ys b e slaughtered for meat p ur poses . Due to the previou s 
experience with t he poults f rom floc k A, t he recommen da tion was ac cepted and acted on. 

S mmary 

In th is case report , t he fa i lure to i sola t e MG fr om flock A was l ik e l y due to t he 
ear ly rap i d grow t h of an MM wh i ch se rv ed t o mask the pres ence of t h e s lower growi ng MG. 
Th e f a i l u re t o det e ct NG serum a n ti bodies on HI t ests would app ear t o i n di cate t hat 
G elph MG 6505 is antig enicall y diff er ent fr om t hat co n t a in ed in the U. S. D.A. 
hem a g g luti na tin g a nti ge n . Dr . B.S . Pomeroy suggests t ha t some chicke ns may b e 
as y mpt omatic ca rr ers o f a var i ant My cop la sma ga lli s ep ti cum ,h ich can produce a seve r e 
sinusi tis in turk e y s , wh i ch fai l t o re act in HI t ests with st n dard HI a ntig en (1). 

The fa rm used to brood and rai se the b reeder turkeys, was o wned pr i va tely a n d was 
no t un d er the cont r o l of th e flo c k o wn e r. It wa s l earned mu ch l at er, t hat l eghorn 
la yers were being ke pt on the same farm within 3 00 yar d s of th e tur key s. The c h ickens 
ma y h ave been the s ou rce of the var ia nt MG. 

S i nce the compan y has cha ng ed th e locat io n of b r ood i ng a n d ra i s ing breede r t ur keys 
all f l ocks wh ic h hav e passe d th r o ugh t he same p remises as F l oc k A, have done so with 
ou t in cid ent. 

Re f er e nce s 
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~ . 	 Nic h o la s Turkey Ne ws . July /August , Vo l . 26 , No . 7 and 8 . 19 8 3. 
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COMPARI SON OF EGG YOL K AND SERUM FOR THE 

DETECTI ON OF r~YCO PLAS~IA GALLI SEPTICUr~ AND 

M. SVNOVI AE ANTIBODIES BY HI AND ELISA 


Hussni O. Moha mmed . Richard Yamamoto . Tim E. Ca rpen ter, 

Herrad B. Or t mayer. and Duncan A. McMarti n 


Department of Epidemio logy &Preventive Medicine 

School of Vetet'ina ry Med i cine 


University of California 

Davis, CA 95616 


Serum t es ting has been a common procedure for detecti ng Myc opl asma ga 11isepticum (MG) and ~ synoviae 
(~IS ) i nfec ions . However, some dis dvan tages of this procedure i nvo lve the need for a trai ned sta f f to 
col l ec t t he blood sampl es. stressi ng of birds du ring handl ing . and the potenti al for transmi tting di sease 
from one anch 0 ano the r . Furthe rmore . in disease surveys I'/here a large numbe r of sampl es are to be col
l ected i n Q sho r per iod of time, bleeding of 1a ge number of birds becomes i mp ract ica l. 

The primary obj ective of this study was to eva luate egg yo l k tes tin g as an alternative to serum t est ing 
to detect ant i bodi es to MG and MS. 

Chloroform extra cted and sal i ne di l uted egg yolk were compared to serum using enzyme l inked i ~nunosor
bent assay (ELI SA ) , hemagg lut i nat ion (HI). and serum plat e agg lu tina ti on (SPA ) . Egg yol k ext racted with 
chl oroform was compara bl e to serum in the MG and MS HI and ELISA tests. Egg yo l k diluted in saline ga ve 
slight ly less sensitive results than chloroform ext ract. Both preparations were unsa ti sfactory in the SPA 
te t. 

The opt i ma l EL ISA screening di l ution for MG an d MS tes t ing of egg yolk or egg yol k ex t ract was 1:800. 
The lat ter proced ure has been applied in commercial layers i n a large fie ld survey i n Southern California. 

The complete paper wi ll be publ i shed i n Avi an Di seases . 
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ELI MI N T ING MY COPLASMA GALLISEPTI ClThl 0 MULT I- AGE LA ER RANCH 
I N THE FACE OF F STRAIN USE 

D. A. McMarti n , Ph .D ., B. V.M .S. , M.R. C .V . S . , 
Cooperati ve Ext e ns ion Unit of Veter i nary Me di ci ne 

Oni e r sity o f Californi a , Davis , CA 95616 

Th is r eport is t h e co n c lusio n of a pre vious progr 5S r port on a My coplasma gal li sept i 

cum e liminatio n program, give n at t h e 1984 Conference ( Mc Mar t in, 1 984). Star tin g on a 

mul t i- age lay r ranch which had use d live F-st r a in MG va c cine OIGF) for several yea.rs , 

R program of elim~Lnating MGF was impleme nt e d in Fe bruary 1983 . employing a strateg ic 

combin at i o n o f un vaccinat e d hous es and hous es eit h e r v ac ci nat e d with MG b act er i n 

( Sa l bury Labor ato ries , Charl es Cit y , I owa) or t rea t ed wi t h t y l osi n tar trate to supr e ss 

MGF xcreEio n. Fre edom f r om MG(F) was assessed by te s t ing 20-2 5 random blood samples 

at int e rvals of 2-4 weeks. 


The ch ro n o log i cal seque n ce of house-b y-house e limin a ti o n of MGF is sho wn in Tabl e 1. 

Th e l ast MGF-vac c in at ed laye r s we r e sold in Jun e 198 4 , and in Feb ruary 19 85 o nly 2 

b acterin- vacc inat e d house still remained (Nos. 7 & 1 7) . On the b asi s of sero logy, all 

of th e remaining layers were b e l ie ved to be MG-free. 


Tabl e 1 

Segue n ce of House-by-Hous e Eliminatiun of MGF- vacci nated La~ers fro m 
a Mul ti-age Ran c h 

House HOUSE STATIJS* DATES 
No . Jan. ' 83 Feb. '83 June '83 Oct . '83 Feb. '84 June ' 84 Oct. '84 

1 F F F F F **Sapr U U 


2 F **Sjan 13 B 13 13 B **Ssep U 


3 F F **Sapr U U U U U 


4 F F F **Ssep U U U 0 


5 F F F I' F "'-*Sapr U 0 


6 F F F F F **Sapr U U 


7 F F **Smay B B B B B 


8 F F F F F F **Sjun U 


9 F F F F F F **Sjun U 


10 F F F hSsep U U U U 


11 F F F **Ssep U U U U 


12 F **Sjan U U U U U **Ssep U 


13 F F **SmaT B B B B B 


14 F F **Smar B B B 13 B 


15 F !k~Sjan U U 0 u U **Ss p U 


16 F F F F **Sjan U U U 


17 F F **Smay B B B B B 


18 F F F F **Sjan U U U 


* F = Vaccinated F Strain MG 


B = Vaccinated MG bacte rin 


U = No vaccination 


** Sapr = Sold April, et~. 

o b reakdow ns occurred in the co urse of the 2 year program, but SPF c hi c k e ns housed 
wi t h 20 ~IGF vaccinated laye r s tak e n f r om Ho use 9 i n .Tun e 1984 be came sero l og ically 
p s i tive. ~G(F) was re c o vered both from the MGF v ac c in a t e d a nd f rom the SPF infected 
po ultry. 

Be cause the ranch is in an area of so uthe rn Cali f o rn ia in whi c h some 70% of the ranch 
es are e ithe r vacci nate d with MGF o r a re se rol ogicall y posit ive t o MG, sero l ogica l 
monitor i n g will co nt i nue i ndefinite l y . 
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A benefit-cost a n a lys is of t he program is in progr s s. Ranc h manageme nt be l ieves the re 
ha s bee n a r eduction i n respirator problems, r e duction in mortality, a nd a n i nc r e a se 
in egg p rodu c tion. 

Imp o r tan t fa c t ors in the s uccess of thi s program are b e li ev d t o i.nclude: 

1. 	 Abi l i ty of the ran c h t o r e ar it s own ~IG-free pull e t s. 
2. 	 S~ric t att e ntion to pre ve nti ng mo veme nt o[ c hi ck e ns from o n e hou se t o 

a noth r. 

Fact 1's which did not affect the s uccess o f th i s program included: 

1. 	 The s hort distance b e twee n the houses (25 ft.). 
2 . 	 No sani t i z i.ng procedures we r e use d b y e gg-coll ect ion an d clean-up cr ews 

when moving f rom h o us e to hous e. 
3. 	 Some wi ld bird a cce ss (sparrows , etc. ) t hrough the mai n do ors of t he lay 

ing hou s es. 
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COMMENTS ON AVIAN INFLUENZA 

C. ~J. Bea rd 

USDA Southeast Poultry Research Laboratory 


Athers, Georgia 


One of the probl ems that led to some confusion and contro ver sy on t he avian influenza (AI) problem in 
Pennsyl vani a was t he extension of past experiences with AI in t urkeys to the Pennsylvani a outbreak. There 
were signi f i cant and i mportan t differences that severely li mited the amount of extrapol ation tha t could be 
done. 

Fi rst , the fowl plague- l i ke character of the disease resulted in deci s ions to seek its erad icat ion from 
the poul try i nd ustry . This decision made the use of the vaccine approach undesirable i n t hat vacci nated 
birds could be i nfected and shed the virulent virus without showing signs of disease . Whil e thi s feature 
might be acceptab l e wi th mi lder AI viruses confronted in turkeys in the pas t , i t was the opi ni on of many 
t hat it would have i mpaired t he eradi cation of the virus that caused the fowl pl ague-l ike diseas e. Vacc ine 
use would have al so resul ted i n posit ive serology for vaccinated but un~xposed and noni nfected fl ocks. Th is 
development would remo ve the usual Agar- Ge l Precipitin (AGP) se rology as a tool for decl ari ng an area free o.f 
AI infect ion as the e radica ti on effort progressed. 

Erad i cat ion was selected as the approach to the AI problem because of the fowl plague- like character of 
t he disease . Such a disease is totally unacceptable toO most countries of the world and res ults in severe 
t r ade restri cti ons, incl udi ng embargos on all poultry and poultry products. Suc h rest ri ctions di d occur on 
an inters t ate and internat ional basi s. For normal poultry COrml1e)"ce to resume , era di cation of t he virus f r om 
pou l try ha d t o occ ur and in a manne r that could be convincing and substant iated. There was no in ten t or 
cl aim t hat AI wo ul d be removed f r om wild waterfowl. Suc h a task is totally impo ss ib l e and highlights the 
f ac t tha t waterfowl are st i l l i nfected and sheddin g AI viruses on a global scope . Thi s cl ear ly n~ a ns that 
t he challenge to the poultry industry i s going t o be to provi de an effec t i ve barrie r between wate r fowl and 
po ul try. It also means tha t t he indus try must operate in a man ner so that t he di sease wi ll not spread l ike 
wildf ire when it does gai n access t o poul t ry. 

The dramatic and unexpected change that occurred in the pathogenicity of the Pen nsyl van ia AI vi rus 
between April and October is a cl ea r si gna l tha t \'Ie must view AI viruses with caution and res pect . To judge
the potent ia l of f uture AI problems based on what ha s occurred in the past may be a hazardo us path. I belie~e 
we ca n expect fu r ther surprises f rom t he AI vi ruses t ha t may be as unpredic abl e as t h Penn sylvania ehperi
ence. 

Finally the te rm "fowl pl ague " may st ill have a pl ace in av ian diseases te rmi nology. If i t is used to 
describe the classica l di sease with the hi gh morta li ty , swollen heads, combs, watt l es, hemorrhages , diarrhea, 
etc. caused by any AI virus, rega rd less of subtype, it may be helpful. There should be no single fowl plague 
virus, rather the term coul d on ly be used to descri be a cl i ni cal syndrome. It is not 'tli tho llt risk t o ass i gn 
such a general term to a clinical syndrome but t he benefi ts gained from separati ng that syndrome f rom the 
mil d AI-virus induced disease in turkeys may be worth i t . From t he st an dpOi nt of in tersta t e and i nterna
ti onal commerce, fowl plague i s one th i ng -- mi l d t ur key AI is another. There shou l d be some general ly 
accept ed way to dis t inguish t hem, especi ally \'Ihen t hey sha re t he same Ha nd N an ti ge n desi gnations (H5N2 , 
fo r examp l e ) . 
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SEROLOGICAL AND CHALLENGE RESPONSE IN CHICKENS VACCINATED WITH INACTIVATED H5N2 
AVIAN INFLUE NZA VIRUS - A PRELIMINARY REPORT 

Robe rt J. Eckroade ~ Helen M. Ac land 
Universi t y of Penns ylvania - New Bol t on Center 

Kennett Squa re , PA 19348 

I nt roduction 

The decision by the USDA to proh i bit the us e of a vaccine during the recent epor
nitic of highly pathogenic avian influenza was considered unfair by some and consider
ed essentia l by others. Both scien t i f ic and political arguments were used in making 
this decision. While some scient i f ic dat a on the use of avian inf luenza vaccines were 
available, very little in format ion was based on wo rk involving a f owl plague-like 
disease. 

Th is study, while not yet c omplete, wi ll p rovide pre l iminary e vidence o f the s e 

quential antibody r e sponse to va.ccination of chickens with H5N2 virus and the abi l ity 

of vacc i na ted birds to survi ve chal lenge wi th a fowl pla qu e virus . 


Experimental Design 

Forty 20 week old chickens (20 "field" leghorns and 20 SPAFAS l eghorns) wer e vac
cinated with 0. 5 cc of av ian inf luenza vaccine HS killed virus, c hicken embryo o ·-ig in 
oil emulsion (Ma i ne Biologica l Labor atories, Watervi l le, ME), by the intramuscular 
route. Half of t hes e bi rds were revaccinated with the same vacc i ne at 25 weeks of age. 

Table 1 
Exper imental Design 

Field Birds SPAFAS Birds 
Group I Group II Gr oup III Group I V 

(10 Birds ) (10 Birds) (10 Bi rds) (10 Birds ) 

Vaccinated + + + + 

at 20 wks. 


Revaccinated + + 

at 25 wks. 


All birds wer e held in separate cages in t he s ame isolat ion room . Bl ood samples 

were col lected a t various intervals from 0 weeks t o 36 weeks post vaccination fo r 

determin ing the p resence of agar gel diffusion antibodies and hemagglut i nation 

in hi bi t ion g eomet ric mean titers. 


The procedure for the agar gel diffusion test wa s that used by the National Vet
erinary Services Labora to ries, (NVSL), Diagnost i c Virology Labo rato r y. They also pro 
vided the antigen and cont rol antisera. The hemagg l utination inhib i tion test ant i gen 
was TURKEY/WIS 68 (H5 N9 ). The procedure for t his t est was tha t used by the USDA Re
gional Pou l try Research Laboratory in Athens, GA. 

Virus c ha l leng e with highly pathogenic av ian infl uenza (Pennsyl van ia H5 N2) wa s 

don e approximately 10 mont hs post vaccination at t he National Veterinary Se r vices 

Laboratories, Ames, I A. 


Thi rty-nine vaccinated c hickens were air shipped to Ames , LA, fo llowi ng t he lift 
ing of the USDA Pennsylvania quarantine. These birds were av i an i nfl uenza virus neg
a t ive on multipl e c loacal and tracheal swab tests. In addition, 12 gene t i c a lly r e
lated SPAFAS (related to the SPAFAS vaccinates) and 12 NVSL c ontrol leghorn s , al l non 
exposed and non vacc inated were used as challenge cont rols. Pr e l i minary c hallenge 
trials we re done t o determi ne a 70% - 90% lethal dose by the in t r a trachea l route. 
I n addi tion, virus s hed wil l be determined in recovered birds . 
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Results 

Agar gel diffusion antibodies, in birds vacc 'nated once were first detected by two 
weeks post vaccination, reached a peak percent positive (80% in field birds and 100% 
in SPAFAS birds) by 4 - 5 weeks and then declined. By 23 weeks post-vaccination 22% 
field birds and 10% SPAFAS birds were posit ive but all birds were antibody negative 
at 32 and 36 weeks post vaccination. 

In birds vaccinated twice, all f i eld birds were pos i tive by 6 weeks pos t -primary 
vaccination. Antibodies were detected in 80% (field) and 100% (SPAFAS) of the birds 
at 11 weeks but decllned to 44% and 33% by 23 weeks post vaccination. All birds were 
antibody negative at 32 weeks and 36 weeks . 

Geometric mean HI titers were first detected at 10 days post vaccination and peaked 
at 7 weeks i n birds vaccinated only once. While there was a rapid decline in GMT's 
after 7 weeks, HI antibody was de t ected in mos t birds at 32 & 36 weeks post vaccinat i on. 
GMT's were higher in b i rds vaccinated twi c e throug h 23 weeks, after which t hey dec l ined. 

Preliminary challenge results a r e given in table 2. 

Table 2 
Virus Chall enge wi th Highl y Pat hogen ic Avian Influenza H5N2 

FI ELD BI RDS 	 Vacc ination ~tortality 

Group I (9 birds) 1 X 	 o 
Group I I 	 (10 bi rds) 2 X o 

SPAFAS 

Group III (10 b i rds) 1 X 	 o 
Group IV 	 (10 birds ) 2 x o 

CONTROLS 	 (12 SPAFAS birds) 0 X 9 

(12 NVSL SPAFAS birds ) 0 X 9 


The fina l mortality figures wil l not be available unt il later. These data 
represent mortality through 10 days post challenge. 

Summary 

Vaccination of chickens with t he kil led H5N2 oi l emul s i on product used in this 
trial results in a rapid onset of Bl antibodies by 10 days post vaccinat i on and of 
agar gel diffusion (AGO) antibodies by 14 days. While the HI ant i body is detectable 
in most birds at 32 weeks post vaccination , the AGO ant i body is no l onger detectab l e 
at this time. This is in contras t t o what we observed i n natural l y infected birds. 
Classified as "low path avian influenza infected", that we re permitted to l ive 
for longer periods cf time, these f l ocks had a persistent 20-30% positive reaction 
rate. 

Chickens vaccinated on l y once were protected against cha l lenge wi t h a hig hly 
pathogenic avian influenza virus dos e t hat kil~ed 75% of t he non-vaccinat ed controls. 
It is notable that this protection was present more than 10 months post vacc i nation. 

Two very important questions remain to be answered. Do vaccinated challenged
birds sbed virus, and if so for bow long? These studies should be completed 
very soon and that data and the final mortal ity data will be publ ished as soon as 
possible. 
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Avian Influenza Outbreaks in Turkey Breeder Flocks 

From 1979 to 198 1 


G. Yan Ghazikhani an 1, B. J. Kel ly 1. W. M. Dungan ', R. A. Bankowski2 • Bruce Reyno lds 2• R. W. W1chm4n3 

Introduction 

Between January of 1979 and February of 1981 a series o f avian i nfluenza (AI ) outbreaks in California 
turkey breeders were i nvestigated. Investigations were carried out by on-farm visit ations or via 
serologic tes t i ng of blood samples. In some cases dead tur keys from breeder f l ocks exper ienc ing a 
drop in egg product ion or e l evated mort a lity were obtained f or diagnos t ic work-up and virus isolat ion . 
Diagnostic procedures were conducted by the Californi a St a t e Livest ock and Poult ry Patho logy 
Laborator i es ( l ocated i n Turlock and Petaluma). University of Ca l iforni a . Davi s . School of Veter inary 
Medicine I and at Ni chola s Turkey Breeding Farms laborat ory . Sonoma. California. Virus ident ifi cati on 
and characteri zation was carr i ed out by t he Uni versity of Ca l i fornia. Davis. School o f Veter i nary 
Medicine I and the National Animal Disease Cent e r . Ames. Iowa. 

1979 

Between January 1979 and May 1979. there were 11 known out breaks of av ian inf l uenza caus ed by s erotype 
HSN3 i n turkey breeder flocks producing eggs in outdoor faci l i ties for f our diff erent companies. A. B. 
C. and O. Nine o f these outbr eaks affecting breeder f l ocks were i n the San J oaquin Va l l ey (Cen·tral 
California ) . Two out br eaks were in breeder flocks l oca t ed 6S miles wes t of Tur l OCk i n the Sant a Cruz 
County c l ose to the Cali f or nia coast. (Fi g. 1.) 

" 

AVU/I IIIft.UENZA 
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1. 	 Ni cho l as Turkey Br~eding Farms, Sonoma , California . 2. Uni versity of California. School 
of Vet erina.ry Medicine , Davis. California. 3. Pou ltry Heal th Labora t ory. Davis, California. 
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The initial outbreak was diagnosed in a heavy pure s t rai n male line flock. The flock was marketed 
because of a dramatic drop in egg production. The outbreak started i n the broody pen area and within 
a few days extended to four production pens in the same complex. The flock appeared droopy, inactive, 
and with clinically apparent respi r atory signs (dyspnea, rales ) . Dead birds prellented severe 
pulmonary edema, congestion, and in some cases ruptured enlarqed l ivers with internal bleedinq. The 
kidneys and spleens were enlarged and congested. The developing and mature ova were severely 
congested. Superficial pectoral muscles appeared pale, apparent l y due to hypovolemic shock and 
visceral congestion. Yolk peritonitis was II common findinq. Ristopatho~o9Y supported the clinical 
findings. 

The affected flocks ranqed from 33 wee.ks (one week in production) to 46 weeks of age. There were eight 
commercial breeder flocks and three primary breeder f l ocks. The overall mortality was not significant 
in these outbreaks but severe drops i n eqq produc tion ( 20\ to 50 \ ) occurred in breeder flocks within 
1-3 weeks (Fig. 2). There was S01l\e recovery in egg producti on post i nfection, but this never reached 
the ir..itiAlly projected level. Serological surveillance in naturally infected and recovered flocks 
had IiI t i t ers that ranged between zero to 1 :128 a t 10 weeks an.d 100\ of t.ne sampl es were a gar gel 
and precip itina (AGP) antibody positive at 10 weeks post infect i on. 

J J , • S • 1 • , 10 U 12 U IA 15 16 17 

I/UIa III PIODUctlOll 

An oil emul.sion vaccine was produced f rom the R5N3 virus isolated from the ~ung and tracheal swabs o f 
the initia~ outbreak. Once the infect ion wa s confirme~, all non-affected breeder flocks in the region 
were vacoinated twice prior to production. The vaccinat i on program was carried through the following 
year (1980) . A serologic survei l lance conducted t h ree weeks after the £irst dose o f vaccine i ndicated 
a l ow HI titer (1 : 16 and on~y 47% of breede.r s r esp onding . However I there were higher (1 1128) IiI 
titers post second dose of vacoine. No investiga tion was made in meat turkey f locks in the region i n 
1979 t o demonstrate if avian i nfluenza was present in commerc i al turkey flocks. 

1980 

Between January 1980 to March 1980, there were fi ve known outbreaks o f avian influenza caused by 
serotype H9N2 in t urkey breeder flocks i n out door f ao i l i t i es produc ing eggs for three diff erent 
companies (A. C, and D). The premises i n companies C and D were the s ame as those affected in 1979. 
Company A had three outbreaks of H9N2 on different farms i n 198 0 f rom those premises which suffered 
from RSN3 in 1979. The i n itial outbreak. occ ur r ed in a flock of turkey breeder hens prior to 
production. A total of 20 turkeys of 4500 b r eeder candidates died at about 29 weeks of a ge. Sever 
pu.lmonary congestion and en l arged and con gested livers and spl eens were a common finding . Subsequent 
breaks occurred i n flocke in product i on. All turkey flocks i n the region. including those above, had 
b~n vaccinated for BSN3. Mortality was insignificant and drop in product ion was not too dramatic 
eKcept in one flock in Company D where t here was a 15% drop i n e9g production at the onset of 
p'l"oOuc'c.ion. Because of the mil dness of t he disease, sugges t J.on at that t.1me was made that tlJere may 
have been a s~ight cross proteot ion by the RSNJ vaccination program that acoounted f or the lass 
dramatic effect of H9N2 i n 1980 outbreaks . An oil emulsion vaccine was produced with HgN2 isola te 
which was recovered f rom the lung of a dead turkey from company C (initial ou tbreak). The later flock 
went through a norma l product ion cycle because o f the immuni ty i nduced by a natlU'<l l outbreak of an 
early age. Serol ogio surveillance of a naturally i n fected and recovered flock (company C) 
demonstrated HI titers of a to 1: ' 28 six weeks after the init ial outbreak. Eighty peroent of breeder 
hens in company A (other than t hose b roke with HgN2) demonstrated HI t iters of 1:8 t o 1:128 £our weeks 
after the second vaccinat ion. 
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F'iel d inv estigations of the 1979 and 1980 outbreaks r evealed t hat the same commercial s ervice c rew 
t hat c arr i e d out art ificial inseminations and sometimes v a c cinat ions were employed and used by a ll 
c ompani es wh en the flocks we re i n egg p r oduction. The service crew had 7 automati c semen tube fi l ler 
machines and 5 s eparate groups of people, each with o ne c rew sup ervi s or. Crew members we r e 
interc h a n ged bet ween groups f:com time to time. The use or i nsemination t ubes exposed t o dust and 
dander from infected farms on non-infected flocks was a cOJmlOn p ractice even t hough a reas onable 
att empt at sanitati on was car ried out on insemination machines a n d vehi cles. 

198 1 

I n February of 198 1, an outbreak of avian influenza serotype H6 N1 occu rred in a semi -confinement 
pri mary breeder f l oc k located north of San Francisco , Californ ia. The outbreak start d i n o ne pen and 
spre a d with i n 5 -1 0 days through the 4 pens of breeder hens. The source of i nfec tion was suspected t o 
be f ree flying waterfowl t hat contaminated the new wa t er res ervoi r which served as the source of 
dr i nk ing water fo r t he infec ted flock. wild duck s had been not i ced in the area. However, t hree ducks 
examine d a fter the outbreak t ook plac e did not y i e l d ~N1 virus. The mortality i n t his flock was 
signi f i can t because the ou t b reak coincided with aovarian deve l opment (Le. f o llicu.1ar h i erarchy of 
first clutch was fully developed ) and the inefficien t a ir sac function presumallly due t o the l arge 
ovarian mass apparen t l y p red isposed this flock t o p ulmonary failure. The mortali t y reached 13.2\ ( 6 03 
hens) wi thin 4 weeks. However, by the second week of the out break t here was a mortality of 9\. 
Clinical l y , the f loak appea r ed droopy and quiet . Exami nation o f the dead birds s howed severe 
congestion of the i n terna l organs. On recovery, t he f l ock went through egg product i on with a h igh 
peak and a l o ng durat ion (27 wee ks) . Loss of the project ed producti on , t he cos t of grOWing 60 3 hens 
up to 29-30 week s of age a nd the l o s s of pri mary breeder salvage r esulted in an estimated $55, 825 
l oss. 

Serologically, the bir ds were agar ge l precipitin (AGP ) positive 100\ for 21 weeks pos t infectio n. HI 
titers o f 1:256 at 7 weeks p os t i n f e c tion rema ined as h igh as 1:32 at 21 weeks post infect i on. ( Table 
1. ) • Vi rus isolated f r om l ung tissue s p ropagate d i n t urkey embryo s fai l e d to cause morb idity or 
mortal i ty in four and a half week old turke y pou l t s when CA f l uid was ino culated by intravenous a nd 
i ntranasal r outes . However, a s light and trans i ent droop i ness was obse rved in Borne o f t he i nocul a t e d 
turkeys. Se rum s a mples from i nocu lated poults were p osit i ve to avian influenza by AGP and HI t i t ers 
a s high a s 1 : 16 were det.ected a t 12 days post inoculation. Egg s co llected from 20 hen s each week 
between 33 and 36 weeks of age were tested after incuba tion f o r 7 days but no hemagglutinating agen t 
coul d be i s olated . I n fec t ion c~d no t spread to other breeder turkey flooks i n t he region. Thi s was 
probabl y so b ecause the commercial ser vice crew working with the affected flock d i d not handl e other 
bre e ders in the region. 

TABLE 1. 
SEJlOLOGICAL SURVEILLANCE ON A NATURALJ..V INfECTED 

lURKEY BREEDEJI FLOOC( ll 1I1T1f Ht;"1 (1981) 

WEEKS POST INFECTION 

HI TITERS 1 24 711 15 21 

o 4 4 0 0 1 1 5 
~ o 0 0 0 o 3 3 
8 o 6 0 2 3 7 2 

16 1 4 8 7 8 6 4 
32 4 7 5 5 3 1 
611 2 3 3 3 o o 

128 0 2 o o o 
256 0 0 1 o o o 

TOTAL 20 20 20 20 20 15 

AGP 5 16 20 20 20 20 15 

(l)PRI/'IARY BREEDER FLOCK (CO. E) 

Conc lusion 

Sevent een outbreaks of avian influenza i n selected California t urkey breeders caused by s erotypes 
H5N3, Hg N2 and H6N1 were i nvestiga t e d between January of 1979 and February o f 198 1 . Significant 
e c onomio l osses due t o drops i n e gg production were experienced. Morta l ity was not a seriou s 
con s ideration i n t hese outbreaks. No reports of avian inf luenza t ype HSN3. HgN2 a nd H6N1 outbrea ks 
were made in the progeny produced from all infected a nd r ecovered b reeder flocks . The i n i t i al s our oe 
o f virus for t hese o u tbrea ks was s uspe c t e d to be waterfowl miqrat i ng through t h e foothi lls o f t h e 
Sierra Mountains. The spread of i nfe c t ion onto the diffe rent unrelate d breeder p remises stronqly 
implica t e d transmission by a comme rc i a l insemination service crew . 
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AVIm mFll1ENZ1\ EPIIlE}tIC IN rnmw, CALIFOf!ID\, 1984 

!bbert W. Tarllell, D.V.M., M.P.V.l-I. 
Food and JI.ariculture - n~au of nirT'al Health 

. ~tx'lesto , Califorttiil 

I n troductiDn 

Avian Influenza has been seen in California nany tbres since 1964. It has caused serious eoonanic 
losses in turkey b:reedina flocks and has sPread extensively be~ ranches. 'Ihese l os ses have been 
mrinly due t o reduction in egq production . Pathogenicit v has been variable but neath losses have been 
typi cally 1cM. l\n epi Oemic of Avian Inf1t~nza occured in 1983-84 in Pennsylvania and Vi,rqinia a ffecting 
roth chickens and tm:keys. '!he virus I'las serotvred ItS 1'12 and many isolates were patl1Dt yned as hicrhly 
pati.JDaenic. '!he 1984 H5 N3 JI.vian Influenza outbreak i n (,.alifornia \Olas similar to orevious outbreaks. 
'Ihe rrortality ''laS 1001, serious losses in eqq proCluction HC'.re seen and the m sease spread between ranches 
usino ClCI'!I1I)l"I service persons . . 

'I11e Initial Qltbreak 

en February 28, 1985 a flock of 7400 turke~' hens in Stanisl aus CbIlnty (Stanislaus ~b. 1) !Jercent 
produ=tion. 'TIleY 'o,1€re first i !1SP--I!1inated on ~ 19th. Because of unsatisfactory serren production 1'rom 
the toms they were inseminated on the 25 & 27 '!lith salT'n f ran another Stanisl aus County breeding flock. 
(Stanisl atts fl2). r:iaht hens and one tan c1iec1 on Februarv 28th in the Stanislaus U flock . '!he next day 
fi f men hens and five tars died, eqg nroductlon ~.,as fum' one hundrer1 eqos. en Harcil ~irst e<]Cl product
ion was (]o.-II1 one thousand e<J,gS and it \'laS ctnparent that there \ .,m:e rrany sid<: birds. DurinG tile next 
\-Ieek egg procluctirn fell f:ran 3500 to 476 and one hunilred sixty ~ive birds iliff!. 0n necroo~ air sacu
litis, reritionitis, sw::>l1en livers ann sare exudate in the trad1ea was seen. lbst of the flock \-las 
c'cnressed, off feed, and "lben t:h€oy rroved aITJectred to be vel''' sore. ! fany of the eags sto.leo pcnr shell 
quailtt.! • 

Hi rml y exposed PoultJ:y 

l\t this tine three ofther flocks I~ being inseminated by the sarre cnl\>1 as the Stanisl aus tl 
flock in l-lari )XlSa County (:-lariposa U) and 2 flod;:s in Banta rruz Cbunty. 'llle OHl'ler o f the St anislaus 
#l flock else owned the Stanislaus 112 flod< . '!here "'as also a votno flock on the Hariposa County Ranch 
(lariposa *2) . 'Ihese f i ve were classified as beinCT "!xp05ec1. SlI!"IIeillance i ncreased and strict bio
security rreasures '.-Jere initated in these flocks. 

()t-~r Exposed Poul !:!X. 

r::icrllty percent of the 20 million turkeys raised in California are raised i n the northern and cen
tral San J~ri.n Valley. "t>st of the broilers am nanv dUckc n hatchinQ eogs and table eggs are also 
raised ~re. Survei l lance and biosecuritv rreasures ,,'ere also initiated in these flocks. 

Poultry Indust ry lIction 

:1:!etins were held in Sacrarrento and axlesto durinq the firs t lveek of 1>1arch. D..lrina that week typ
ing at JInes deteDTri.ned the virus to be serotyped 115 NJ. It \-IaB decided to treat the disease as an 
erre~ncy and des troy the Stani slaus t-.!o . 1 flock. ]1. fund was CXl11eeted fran the rrerIDers o f the poultry 
industl:}' and on 1':larc11 11, 1985 the flock was c'lestroyen and buried on the rand"!. On FriOai' l-larch 15th 
the o lder f lock on the ranch in !>1arinosa County lVas found to be infecteC1. I t l..-as destroyed the fo llO-1
ing Sunday and buried on the ranch. 'iliere \'las no indennity n aid for this flock and i t ~las destroyed 
and buried l~ly l.nth a:mpany labor. lin lIS N3 virus was i solated frcrn a dead b i rd f ran the Santa 
Cruz n Randl durina the f i rst week o f 1\pril . 'iliese birrs were dest:r:o'led and buried on the ranch. ]In 
i cemity IVaS paid with rroney the s tate legis lature had appropriated. M ter tre first ..teeic in }\Pri l the 
vaccine becarre avai l able. 'll1e Santa Cruz #2 and Harirosa 12 fl~ '...-ere vacci nated. Stanislaus ff2 
flock ~/as serologically positive hut no virus I-las isolated. ']}IO huniired e iClhtv five thousand doses of 
the lIS N3 vacci~ were pl:Oduced and used in other breedina t m:kevs in the area. Jlbout this tiJre the 
patOOtypinq at ]lines shcMed the virus to be non pathoc1enic to chickens. 01 iWril 20th the virus was 
i solated fl:an a dead bird picked UD at the Santa Cruz #2 Panch. 'TIl i 5 fl~ \-las not slauahtered. '!hey 
had been vaccinated, they \~re vel:}' i solated, atteImts t o r:rrc1W the virus failed, it ~uln have been 
inpossihle t o bury the flock on the premises ne=ssatina a trin to a landfill. Prdlabl y the rros t in>
rortant factx>r in reci ding not to s laughter the flock \"as the fact that rros t o f the turKeys which "ere 
CXlnsi dered to IE at risk had been vaccinated. !-b further serologically or viroloqically positive cases 
\o,1€re seen. 

Source o f the Infection 

It is suspected that the source o f the infection for the Stanis laus #l fJ.ock ~TaS serren fran the 
1xlms at the Stanislaus 112 flock. 'Ihis flock ~Ja.S infected earlv, before enq nrod\x::tion began but did 
have sare death l oss and was serolooically nos itive. 'Jhe:re ~ras an earli~r H ock en the O~<'!a1e Thmch 
IVhich eneed its lay early in February which 11'aj' have been infectEd \.nth Avian InfllEl'lza. 
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'l"estinq 

Early in t:re enidemic when i t apnearen that the first ca~ \'1(18 at thP St ani.slau.'i No. 1. Panch \~ 
tested a fel" dozen l ocal ducks ann (luck eC1t1S for }I,vian I nfllEn2a virus the results were all ne<Tative. 
lI.ll of the ranches had \olild wl1 terfO\·,l in the area. ,'. monn of l avin(T hens .1?Ie i nnocu1ated vlith tlle 
virus at navis and die not armear to loo~ ecrq production. , flI.1r'ber of ~ were sarrr"l~ fJ:an the 
Stanislaus No. 1 floCk, both eno cxmtents ane'! $ "o11s o f tha s..hells shol·ro no i nFluenza \lirus. I realize 
that Jlvian Influenza virus he,s teen found on and i n e('J()'S It c linical rutPF'rience in<iicates thitt i t TlBY 
not be a qreat factor in the spre<'l o~ the disease. SP.rolonical testrnrr M e virus is('llation a ttelmts 
\'ere 1Mde -an the reraininq flod'"s. 300 bir r1s each in tl1P r.t cmis1aw5 t o ~ 2, , rari!1Qsa 110. 2 and tl1P
Santa Cruz :b. 2 £lOOtS ~.ere S\·abben at least t".·,ice t·lith no nnre virus i s o l atecl. 'l1tere arroears to Le 
velY lit tle virus shed a f ter t he clinical sinns abate i n a flock. 

Conclusion 

'l1Je 1984 LiS 13 , vian Infl~za eninooc ·1<".S in rranv \·'<1\'5 a tyni cal eni c1enUC i" anv en idernic of a 
disease as variable as hvian Influ:mza can be c1escril:e<i as tvpici"l. Cne flock exceriencec1 a very draIl'a
tic clir>E!ase, othe rs a mil der disease ann in at l enst one l1 lno8t no siems \oJere seen . 'Ih(> tmusual aspect 
of the outlJreak vIaS the decision t o control it by ~struction ilno huria l o f. th", i nfectec'l flocks. There 
i s no doubt that the Pennsylvania outbreak and tl"I3 severity of the first case influenced this deciEi on . 
'!he fact that the outbreak- ',.ras li.!!'i terl to t11P. corrrmmitv of flocks serviced Iw a sinale inseminator in
dica.tes that this was tile !1'OCE of snread. I am enc:oura<)e<" hy the ability o~ the California Industry to 
resnond qul.&. l y and effectivel:' to an errerQ:!nC'! situation and by the lew~ of i OSl'CUrity the poultry 
industry is aLl e to provi~. 
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DISEASE CO NTROL FOR THE EIGHTIES 

Robert P. Han son 


Department of Veterina ry Science , University of \oJisco nsin-Madison 
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For the ~ ast 30 yea rs. my students and I have been engaged in research tha t has di rect 
appl i cati on to t he control of animal disease and we have participated in act ivi t ies here and abroad 
that te st the practi cal ity of these applications. 

I am not hap py ab ou t much of what I have learned or about wh at the future pr omi ses . The publi c 
t hinkS th at sci ence i s an Aladdi n lamp which gives in stant aneou s answers and admin i stators expect 
scient if ic di sc over ies to be t ransl at ed into benefits tha t wi ll show up i n the next month s balance 
sheet. Wh en budget s are tight, admin i strators, legi slato rs, and the public bel ieve maintenance can 
be deferred and progr am s slashed across the board. Ma ny of our problems are c reated by those 
un real i stic expect at i ons and by failures to make hard and disc rimi nat ory dec isi ons on budget 
mat ters . 

It is also frigh tening to poke around government agencies trying to find out how thing s work, 
how t hey coul d work better and why some things fai l and enc ounte r everywhere fences erect ed by 
current admini strators and past administrations to separa te agencies , subagencies, and even units 
with in sub agencies. Whatever administrative ration al e the se barriers have. they stifle 
commu nicati on req uired to sollie problems, they f'oster wa steful competit ion and i ncrease cost s of 
governme nt. One hears t hat it is admin i stratively impossible to get profes si ona ls t o work i n teams. 
t o get variou s units t o collabo rate and to get staff to participate i n plan ning and dec is i on 
mak ing. Don't tel l t his t o someone from a University wh ere, as a department al ch airman. I repo rted 
to t hree deans and to two chancellors, each of whom paid part of my salary . Relat ing to them was 
not al ways easy but the important fact is that throughout the Uni versi ty collaboration exi st s among 
resea rch ers. ins t ruc t ors. and extension people. Who has guaranteed that admini stration shoul d be 
easy? 

Re cently I have parti cipated in a National Academy of Science study (1 ) of the fore i gn animal 
di sease program of USDA and in the preparation of mat er; il l fo r t he USDA FY 1986 budget hearing, and 
i n coll ab orati on wi t h my wife, r ha ve wr itten a t extbook (2) on t he i nst ituti on al problems of 
disease cont ro l. As a res ult , I see some major chan ges on the hori zon in the way we wi11 do 
research, diagnosis and control ani mal disease in thi s country in t he future. I see the possibil i ty 
of deregula t ion of animal disease control and discu ssion of t he possibil ity en ab les me to br ing ou t 
a number of pr obl ems. Not only is there a climate in the government for deregul at ion but the re are 
instrument s to be us ed if deregulation occu rs. 

Di vi ding t he cos ts of di sease into t~o categories, on-si te costs and off-s i t e costs help s one 
to understand t he cont rovers i es over disease control. The loss of an ani mal to disease, t he costs 
of drug s to trea t disease or vaccines to prevent it, the inc reased outl ay for fe ed requ ired to nur se 
an imal s back to ma rket weight, t he extra labor needed to clean up an imal pe ns and she lte rs , th e 
remode l l ing outl ays required to avoid introduction or spr ead of di sease wi thin units. and the loss 
at market t ime from dOWngrading or missed deadlines are all on-site costs of di sease. Th ey are all 
measur abl e and it i s i n the selfish interest of any wise owner to reduc e them. Off-si te costs of 
di sease are the losses t hat re sult in another herd or f lock as the re sult of negligenc e. t he sale of 
a ca rri er animal to the owner of that herd or fl ock, the t res pass of an an imal or unconfined run-off 
onto a past ure or yard . Effort s taken to prevent loss es f rom occurring on adjacent prope rt ies brin g 
no di rect benef it t o the owner of the animals from whi ch the disease spread into other herds and 
fl ocks. 

It is the of f-s ite costs of disease that has forced the gove rnment to act as a regulatory 
agency by seeking and impl ementing lal'is and regulati ons t o protect proper ty owners. NO\'/ some 
autho r it ies say that i f the seller of a diseased an imal knew that he woul d be l i able for off-si t e 
costs -- t he l osses that result from introducing a di sease ca rrier in to a susc eptible herd -- it is 
unlikely t hat disea sed animals would be so l d. These legal actions are possi bl e now but th is 
recourse has not occurred often en ough to de~er the spread of di sease. So what can make the futu re 
di fferen t ? I t wi l l be chang ing att i t udes and the ava ila bil ity of new sci entific t ool s as 
ill ustrated by two devel opment s. 

One deve lopment has been the success of cl ass acti on suits such as the one by hundreds of mink 
growers against several meat pa ckers who sol d them stil b st rol 1 adden poultry by- prodlJcts. The 
ot her deve l opment was the recent accepta nce in court of evidence based on advanced bi otechnology . 
In that case my laboratory prov ided evidence t hat was used t o co nvince a j ury in a Mi ami f edera l 
court, that two virus i so lates we re identical based on fingerprints of their nucle ic acids. This 
meant t hat t he two birds f rom wh i ch the viruses were isolated had been kept at one time i n the same 
faci l ity. Since this could have happened only if one of t he birds had been stol en from a quarant i ne 
st ation, th e defendants were convicted of theft of birds. 
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As a res ul t of changes occurri ng, diagnos is mu st become more defen si ve. By this I mean bet t er 
abl e to meet le gal challen ges, and more relevan t t o disease prob l ems in the f iel d. A di agno st ic i an 
must unde rs tand t he t erm "I i ne of evidence" , wh i ch means the docume ntation of th e l ocat i on of the 
di ay nos t ic; specimen from t he t ime it arrives in the laborat ory un t i l t he diagnosis is completed. To 
do t his one must be ab le to present log books in which al l act iv i t i es are ent er ed , dated , and 
i ni t i all ed . If i t can be established by t hese document s th at th e spec ime n was al ways proper ly 
i dent if i ed and it s whereabouts kn own , t hen the di agnos t i cian must pr ovi de evi dence that t he 
di agnost ic methods used were approp r i ate and met st andard s used by recogn i zed experts in tile fi el d. 

In research laboratories serious problems ha ve ari sen because of a fail ure to segr egate 
un rel ated activi t ies . Such seyregation is requi red, and r i ght ly so , of any l aboratory produc ing a 
licensed vaccine. Unfortunately, many diagnostic and research l aboratori es are not des i gned to 
adequately segregate step s i n the isolation and identif i cati on of pathogens. Until some director 
tel ls hi s agency that budge t cuts and deteriorating facili ti es will result in restri cti ons of the 
ki nds of diagnostic services available and in the number of spec i mens that can be processed, or a 
c l i ent wh o has suffered economic loss from a result i ng misdiagnosi s sue s the government for redre ss, 
t he situation is unlikely to improve. 

[have di scussed the possibility of deregula t ion of animal disease control, and its impact on 
diagnostic labo ra t ories because it forces us to reexamine our ideas of the cost effectiveness of 
disease control and the practica l ity of alterative res t rai nt sy st ems . Regulation always lags behind 
new developments in epidemology and diagnostic technology and th e new developments in anima ~ 
man agement and marketing. However, regulations are applied fa i r ly uniform ly to all producers and' 
proc es sors irrespective of s ize, and consequently, i t i s pOSSible t o predict with some confi ( ~nc e 
the cons equence.s of mo s t act i ons. Legal redress can util i ze t he new i nformation on any salieflt 
aspect of the case, but l egal action is expensive and even whe n affordable, it is time con surn ; ng, 
and the outcome is never su re . However, proponents argue th at subst itutions of l egal redre ss for 
re gul ation frees the ma rketp l ace from restraints that greatly inc rease the cost of doing bus i ness, 
permits rapid change to take place in production and ma rket ing and swi tches the cos t of di sea se 
control from the taxpayer to the producer and user of the goods that were formerly regul at ed. 
Ho we ver, when mos t taxpaye rs are either producers or users, shifting the cost is subbordinate to the 
size of the cost i nherent i n either of the two alterati ves . I su spect that the cost of the untested 
legal approach to disease control will be far greater for the producer and consumer but not 
necessa r i ly for the government. 

The Natural Academy in its report to USDA, ide nt ifi ed serious probl ems in t he animal health 
fac i liti es of USDA. The two major l aboratories which have been i n operation for about 20 years in 
on e case and 30 years in the other, have not been kept up to the sta t e-of-the-art fo r 
bi ocontainrnent. One of these laboratories can be remodeled at reasonable cost but remodeling the 
other i s a questionable investment. The Academy r ecommended t hat USDA schedule replacement or 
r emOdel li ng of all laboratories to avoid future crise s . 

Recently I visited a large laboratory in a thi rd world country t hat was sophisticated in its 
desig n, well engineered, and constructed to meet current standards fo r bi osafety. It was superior 
to our t wo major USDA animal disease laboratories. It appears that the United States i s lagginy 
beh ind i t s international competitors in its program to defend it s supply of meat, mil k and eggs. We 
are al lowi ng our laboratories to deteriorate and redu ci ng our research and control programs. [s 
th is real ly what the American publi c \'/ant s? 

A recent letter to Science (3) took that magazine to task for major error of fact. A news item 
re port i ng the development of bioengineered mala ri al vaccine touted i t as a breakthrough, saying 
the re never has been a vaccine for a parasitic di sease. Ye t, vaccines for ani mal hemoparasites such 
as babesiois, ana plasmosis, and theileriosis and even for a lung worm nematod of sheep have been 
used ve ry successfully in veterinary practice over twen ty years. The pubHc assumption, shared by 
edito rs and admini strators, that human medicine is more i nnovative than animal medi cine and t lhat 
agr icultu re lags behind other bran ches of science pe rs ist s in the face of countless examples of the 
contrary. As a result, funding for ani mal di sease resea rch and dia gnosis remains a low priority 
item in governmen t budgets. We are partly at fault as we have f ailed to document in a sc ientific 
fash ion the costs of animal disease and the relative costs of alternative methods of control. 
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Int l'oduction 

In 1977 , ~10scovici et 011. (3) re por ted on the es tablishmen t of several continuous ti ss ue culture 
cell l ine s from chemically induced tumors of Japanese quail (Cotllrnix cotllrn ix japo nica). They 
repo r ted that most of the se es tabli sh ed ce ll lines were susceptible to subgro up A av i an sarcoma 
vi r uses, but I'lere relatively r es istan t to subgroup C, E and F viruses in comparison to norma l quail 
embryo f ib roblasts . Cho (1) found that the T and CS strains of reticuloendclthelio s i s vir us (REV) could 
i nd uce focus format ion and cytonecrotic changes in one of t he above described cell l ines designated 
QT35 . 

Our interes t in the QT35 cel l line stemmed from several years search t o locate a continuou s cell 
l ine whic h would su pport t he growth of a wide variety of avian viru ses. We have evaluated a number of 
marrma 1ian continuous ce ll lines (e. g. BH K-2 L VERO, PK-15) I'Jith li mited succes s . Th e ability t o 
pro pagate a number of t he more cOITl'llonly encountered avi an viruses i n a co ntinuou s cell line would mak e 
virus and antibody qua ntitation less al'duous and easi er to evaluate. Addit i onall y , it ~iOu ld be a 
val uab le r esource fo r l aboY'atories \'lith 1imited access to SP F emb ryos and chic ks . The QT3 5 cell 1ine 
may be a potentia l substrate for the biol ogics industry. 

The mafl111 alian virus evaluation was inclu ded to determine the se ns itiv i ty spectr um of thi s cell 
li ne . 

Mate rials and Methods 

QT35 ce ll culture - a co ~ tinuous avian cell line der ived from a methylcholanthrene-i nduced fibro
sarcoma of Japanese quail. I t is fr ee of avian retroviruses and r:'l.Y:cop1a sma and the cells are predom
i nantly of f us iform-f ibrob lasti c morpho logy The QT35 cells (60-85 passage level ) were grown in 
199- FlO medi um ( 1) and subcu ltured (1:3 split; 2 times / wee k) by trypsin-versene dis aggrega t ion . 

Pr imaQ' and secon dary CEF cel 1_cul t ure - these ce l l cul tures \'iere prepared by s tanda rd procedu res 
f rom SPF c hlcken emb ryos and grOVJn in medi um 199 (2) . 

Avi an and mamma lia n vi r uses - representat i ve str03.ins or sero types of the fo llowi ng virus famil ies 
were examined fo r thei r ab ility to rep l icate in QT35 cell cultu r e: arlenov i ri dae , corona vir i dae , 
her pesviridae. or thomyxovi r i dae , raramyxov iridae, pa rvov il'idae, pi co t'n avi r idae, poxviridae, r eo 
vir idae, r etr ovi r i da e and toga vi r i dae . 

As says - avian and mam.rna1ian virus replication in QT35 cell cultur e I'las assayed by observi ng for 
cyto path ic effect (CPE) in unsta ined cultures and direct i mmuno fluo rescent (DlF) reactio n. Viruses 
were gi ven 3 to 5 bli nd pas sages in this culture before being di scon tinued. Virus es and antibody were 
quant ified by s t anda rd microtiter procedures. 

Res ults 

Inocul at ion of QT cell culture I~ith high inputs of one or more embryo or cell culture (primary a nd 
cont inuou s) adapted vi rus s trai ns or sero types per Vil'US fa mi l y resul ted in 7 of 9 avian virus fami li es 
(co roi aviridae , heY'pesviri dae, or thomyxovi ridae, pararnyxov il'i dae, poxvi r ida e, reov iri dae and retr o
vi r i dae ) and 1 of 3 mamma l ian virus fa milies (paramyxov iri dae) produc i ng a cytopathic change . Of t hos e 
virus str ai ns f ound to pr oduce CPE, t he majority (66%) exhibited this effect on the first bl i nd 
passage. 1f CPE didn ' t appear by the t hi rd bli nd passage , it was n't found in any instance t herea fter . 
The QT35 ce l l li ne ap pears to have gr eater sens iti vi ty fo r avian viru ses t ha n mamma lia n and t o be par 
ticular ly r esponsive to the vi r uses of paramyxov iridae. poxvi r i dae and reovi r idae fami1i es . Cyt opathic 
changes exh i bi ted by tested virus es inc l uded f ocus , round-cell and syncytia l forma tion . Addi t ionally , 
dvian reoviruses (on ly ones tes ted to da t e ) were found t o plaqu e under aga r. 

In growth compar i son s tudi es of avian reo and IBD virus es in CEF versus QT35 cel l culture, it was 
found that these viru ses produced compa rab l e t iter s (1 0 ~- 107TCr D 50/0. 05 ml ) in both cul.ure sys t ems. 
Because of the res pec table ti ters pr oduced by the r 0 - and TBD vi r uses. mic r ot i t er virus neut ra l i za 
ti on ( V ) tests were developed usi ng 300, 000 QT35 cel l s pet' well . 2-fol d serum di1 ut ions and 100 TCI D!)Q 
of virus. A comparison of ISO m; crotiter VN t es ts perf ormed with CE F and QT35 ce n s reveal ed com 
pa rab1 e ant body titers ( no more than 4- f old titer dif ferences ) i n both culture sys t ems. \-le fo und 
ant i body endpo i nts easier to determine and t her efore mor e accu ra t e us ing the QT35 cell culture pri 
mar i l y because of i t s stabili t y. 

Recent ly , \~e wer e able t o demon s t rate QT35 cell attachmen t to Lux and Fl ow Labo rato l'Y micro
carriers. Cells \-Je r e seen t o uniformly cove r the beads. 
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Summary 

The QT35 continuous cell line was found to be relati ve ly easy to manage and the cells were fo und 
to attac h to mi cro ca rr i ers . 

Repr esentative stra i ns or serotypes of 7 of 9 avian and 1 of 8 mammal i an virus f amilies were 
ob served to produce CPE i n 1 to 3 blind passages. Cytopathi c changes exhibited by examined vi ruses 
incl uded fo cu s , ro und- cell and syncytial formation. 

Avian reov i r us and IBDV strains were found to replicate to equivalent titers in CEF and QT35 cell 
cultu re . IBDV antibody titers were comparable in the same . 

The results of this study indicate a usefulness f or the QT 35 cen line i n pou ltry di agnostic and 
research laboratories. 
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Summary : 

Ten - day old bro ile r chicks from two farms e xhibited signs of ataxia/paralysis in Oct ober 1984 . The 
b i rds signs varied f rom birds walking o n their intratarsal j oints with t oes curled medially, to birds in 
sternal recumbancy with their l e gs e xte nded out b ehind their body. Approximately 1 5 % of the birds in 
the affected house s showed these signs. Differential d i agno s es included : CobanR toxicit y, chl o ride 
defici e ncy , B-v i tamin d efi c i ency, and a r senic t oxicit y . Pos t morte r,\ examination revealed no 9t~s~ 

l e s ions . Microscopically, the s cia tic nerves showed vacuolar change, a nd mild peri neu r al edema . Level s 
o f ars eni c a nd Coban R in the feed '"e re wi thin normal ranges . Birds wi t h mild a taxi a recovered when 
supplement ed wi t h B-vitamins in their water o r vi a in jection, while severely affect ed b irds did not . 
All evide n ce pointed t o a ribof l avin defi c i e ncy in the a f fected f lock, e ven though i t could no t be sub
stantiated by feed anal ysis or a bioassay o n suspect feed . 

History: 

On October 1 2 , Fa~n #1 cal led to report tha t thei.r b i rds were daw n on their bel l i es with their l egs 
s ,ti c k i ng straight out beh i nd them. The birds we re from a 1 5 , 000 bird house , and \"ere 1 0 days of age. 
They were vacci nated at day 1 with Harek 's vacc ine. Mortality in t he f l ock ''''as normal. The a ffect ed 
b ui lding ~'as coo l , approximately 65°F . The birds 'dere confined with cardboard fencing t o one -third of 
the house. Approx imately 10- ~5 \ of the birds we re ataxic. Ther e were two fo ~ns of a t axia: One group 
(2/3 of t he af e cted) were w a k i n t he legs and wa lking on t:he ir hocks (intratarsal joint ) - they had 
tightly c urled toes; the other group "Iere in s t ernal recumba ncy 'v i th the ir l egs extend e d behi nd them . 
The a taxi a was e venly distrib uted throughout the house. The birds walki ng o n their hocks were bright 
and a l e rt, while those o n thei r s t e rnums we re depr essed. The litter was d r y. Feed pans were fill ed 
with litt e r and wet , cak ed feed containing many insects . The waterer s were 3 inches off th e ground and 
f unctional. The g rower fe lt that the birds progress ed f rom mild a t a xia to complete paralysis within a 
24 hour period . A second ba r n on the fa= showed nO s i gns of diseas e-they were four days younger. 
Di ffe r e ntial diagnoses i nc luded: CobanR toxicity, E-vitamin def i c iency , chlori de d e f i c i ency , or arsenic 
toxicit y. Recommendations given t o the g r o wer included: ,,,arm the bui ldi ng , l ower the drinking c ups to 
t he floor , add vitamins to t he water (both bar ns ), and oiJ tc:.i n a new bat ch o f fee d. Fe ed samples we.r e 
s e nt t o: Elanco t o check CobanR levels, Washington St ate Un i versity Di agno s tic Labor a tory fo r Coba nR 
and arsen i c levels, and to \'ioodson-Tenant Laboratory for ribo f lavin c o ntent. Sever a l b i r ds were 
necropsied and tissues sent for histopatho log i c s tudy . 

On October 21 , a grower i n t he s ame general area as Farm #1 , r eport ed that he had b irds t h a t were 
walking on t hei r ho ck s . The bi r ds were no t r elated t o those on Fa~n 1/ 1. They were 1 0 day s o l d, and 
were vaccinated f or Mar ek ' s Di s ease at a day of age . Both Farm nl and # 2 were fed f rom the same fe ed 
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company, and bot h r eceived a load ot pre- starter in the same ¥leek . The birds were i mmedl.ately put on 
water so l ubl e vitamins. F i ve days l ater t he farm \'Ias visi t ed beca se t ey had no t responded t o medica 
tion. The affected uilding contained 30,000 birds . The bui l ding was warm (8(!O F ), a nd there was fresh 
food and water avai l abl e. Approximately 20% of the birds were Walking on t heir hocks , had t i ghtly 
curled t oes, and were weak on their legs. Necropsies of severa l bi rds were perf ormed . The vitamin 
supp l ement \~as changed . Twe lve affected birds \·lere brought to the l aboratory and ha l f were injected 
intramuscu l ar l y wl.th 0.5 ml of a B-v itamin complex (lmg ribof l av i n (5 ' phosphate sodium), 6 mg Thiamine, 
50 mg Niacinamide, 5 mg Dexpanthenol, 2 . 5 mg yridoxi ne , 2 . 5 mcg Cyanocobalamin ) . Feed s ampl es we r e 
sent for CobanR anal ys i s. 

In January of 1985, fi f t een day- old bro.i.ler chicks '·Ier e subjected to a ":feeding trial. Eight were 
fed pre-starter from Farm jf1 and s even were given feed supplied by the dia9postic laboratory. Birds 
,,,ere kept in batteries and suppl ied wi t h heat , food , and water. 

Res ults: 

Necr opsy of affected birds reveal ed 110 gross lesions in any or gan system . On Fan~ #2 , i t was 
noticed h at leg muscles of affected birds '·Iere flaccid. Brains, sci a t ic nerves , lumbar spinal cords, 
~1d s ke letal mus c les were s ubmi tted for histopathologi cal examination . Hicroscopi ca lly, the sciati.c 
nerves showed vacuolar change , and mi ld perineural edema. 

Leve ls of CobanR , arseni c , and B- v i tamins (ri bofl avin) i n t he feed sampl e f rom arm 11 1 were normal. 
CobanR l evel in the feed from Farm n2 was in the no~ual range. 

Farm 1: Mort a l i ty i ncr eased from 20 t o 63 one day after initia l outbreak , but decreased back to 
20 af t e r three ays. On t he fourth day, the grower indicated that it \"las difficult to tell that any
t hing had been wrong wi th his birds . The second barn did not sho" s i gns of disease. The vitamin 
s upp l ement was then dis continued. 

Farm 112 : After f i ve days on vitamins (different product than what Nas used on Farm 11 1*) the birds 
appeared not to be improvi ng . The vitamin pr oduct 'vas changed. Three days l ater ther e was a marked 
decr ease in the number of affected birds with no i ncrease in moral i t y. After one week it was difficult 
to pick out any affected birds . 

Two of the twelve birds brought to the lab and injected with B-vitamins died within 24 hours . Ne 
cropsy of the dead r evealed severe dehydration , a nd flacci.d skeletal musculature. Four of the six 
tre ated birds showed f ul l recovery after 36 hours, \-,hile the untreated (6 birds) showed no improvement 
after 48 hours . The six untreated birds showed full recovery 12 hour s after they were injected with B
vi t amins. 

An attempt to recreate the di sease i n the laboratory using suspec t feed from Farm #1 was unsuccess
ful. None of the birds shmled gross or mi croscopic l esions after 14 days on test . 

* (.roduct used on Farm #1 had B-vitamins i n it, this one did not) 

Di scussion: 

Today's poultry f eeds are formulated to contain .ore than adequate amounts of vitami ns needed for 
t he normal growth a nd development of the broile r chicken . The feed formulas usually have a margin of 
s afety for t he ma j or nut.rients to compensate for any losses that may occur in process i ng , t ransporting , 
s tor age and/ or adverse envi ronmenta l conditions. 11hen vitamin defi c iencies do occur, i t i s us:ua lly due 
t o the manufacturer accidently l eaving out the nutrient or the destruction of t he v tamin during storage 
or proces s ing. 

Riboflavin is a required nutrient i n poultr y diets . Ri bo l avin defiCient chicks generally have a 
good appet i te, but grow very s l ow y. They become emaci at ed, weak , and on' t move except when fo rced t o 
do so . The ch.i. cks walk on their hocks with toes curl ed inward. Curl ed toes a re typical at res t as well 
as when they are walki ng. Leg m sc l es are usual l y a t rophi ed and £1 abby , and in advanced stages they lie 
prostrated wi th thel.r l egs extended. There are usually no marked abnormalities of the internal organs, 
but there may be gross enlargement of t he s ciati c and brachi 1 nerve sheat hs . Mi crosco i cally, nerves 
show definit e degenerative changes (1 ,2 ) . Farm ~~ and Farm ~ 2 had these c l as s i c 1 c linical Si gns, show
ed positive resJ.!oDse to oral and /or i.nj ectabl e vitamin supp l ementation, a nd had typl.cal neuropat ho1ogl.
cal signs characteri stic of a Riboflav i n Deficiency Disease . 

The feed company tested their vitamin pre- m.i.l< and discovered tha t it was not supplyins t he r i bo

flavin needed in t he feed. 
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Int ~ oduction 

Leg we aknes s rep r esents a substantia l 105 5 to the poultry broiler industry . 
There are at l e ast t wo e tiologies involved . On e , which i s as sociated with ca rtilage 
r etentio n in the growt h plates of long bone s , i s u sually bi l atera l and ha s been 
sho wn to be due to several nutritional imba lan ces . The other i s termed 
os t eodystrophy because i t is a bone disorde r wh i ch i s usual ly unilateral and does 
n o t involve cartilage p lug retention in the growt h p l a t es (Riddell, 1981 ). 

This study i s conce r n ed with the pathogenesis of osteodys trophy. We measured 
the serum l e ve l s of 1 ,2 5 (OH)2D and calcium , and remo ved mid-d i a phys ea l sections for 
histomorphometry of undecalcified bone at e uthanasia of 7-week-old male Hubbard 
broilers. Ser um level s of 1,25(OH)2 were determined using a calf thymus receptor 
a c c ordin g to t h e method of Reinhardt et al. (1984) . A c ommercial kit introduced by 
I rrununoNuclear Corp. (Stillwater, MN) was empl o yed . Value s given in Tables 1 and 2 
are means + SEM. 

Table 1 

Gr o up (n) 1,25(OH)2~D________-=C~a~(m~gL/d~1~)__________~B . W~.~(g~)~

Control (6 ) 116 + 8.0 9.0 + 0.5 2.2 + 0.13 
Affected (14) 79 + 6.0* 8.7 + 0 . 6 2. 4 + 0. 12 

*p < 0.05 significantly different from contro l 

Measureme nts of bone parameters were done on unde c a lcified s ecti ons utili z ing a 
BIOQUANT computerized image analysis system and a micros cope fitt e d with a camera 
luci da. Osteoid is e xp ressed as the percentage of total measure d endosteal surface 
that c onsists of unmine ralized matrix. Osteoclas t s are listed as the number of 
c e lls on total me asured endosteal surface multipl i e d by 100. 

Table 2 

Gro ups (n) Osteoid Ost e oclasts 

Control limbs (4) 17.6 + 3 . 8 . 52 + 0.17 
Affected limbs (8) 20 . 3 + 4. 3 . 67 + 0.09* 

*p < 0.05 significantly different from control 

Our studies show 1,25(OH)2D serum levels to be reduced and the number o f 
osteoclasts on th e e ndosteum to be increased compared to normal (control) broilers. 
Vitamin D reduction may necessitate activation of osteoclasts in the bone in an 
attempt to kee p serum calcium levels at normal . This is appare ntly not a rachitic 
disorder that involves increased osteoid. There may be a genetic d e ficiency in the 
k idney hydroxylation of 25-(OH)D and/or a bone turnover d isorder that weakens the 
d iaphysis and predisposes the affected broiler to mechan i c a lly induced twisting and 
lameness. 
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As the turkey industry has selected for a larger and larger turkey with large pecto ra l 
mu scu l ature, has t he l ung responded to the increase in muscle mass with a concOlni ttant increase in 
volume especially withi~ the exchange compartment? 

A morphologi c and morphometric study was done to des cr ibe turkey lung growth then to compare 
the l ung growth of two lines of turkey, a purposefully unselected and a highly selected line. 

Ther e were three phases of turkey lung growth in this study : 1 . Tissue Proliferation ; 
2. Equilibrated Growth; a nd 3. Regulated Growth. During tis sue pro liferation, 22 days i ncubation 
to hat ch day ( 28 days incubation), most lung compar tments grew more rapidly in volume than the 
l ung. The exc hange compartm.ent grew explosively, with air and blood capiliar i e s increasing seven
and e l even-fold r espe ct i ve ly, in volume while lung volume i ncreased two-fold . Interparabronchial 
connect ive tissue and i nterstitial tissue of the exc hange compartment de cr eased . In equil ib ra ted 
growth, 0 day s t o 28 days of age , volume of most lung compartments gre~ ev enly wi th lung vo l ume. 
Du ring r egu l a t ed growth, 28 days t o adult, volume of most compartments grew less than lung volume, 
t hough the exchange compa r tment and atria grew evenly with lung volume. (Figure 1). 
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Fig. T hree phases of turkey lung growth 

Al lomet r ic equat ions gen rat ed by log-log regTess ion ana lysis of volumes and sur faces of 
compartmen t s of the lung re l s tive to lung volume and body we i ght were used to compa r e t he l ung 
grouth of t he two l ines of t urkey. Slopes and i ntercepts of the regression l ines were compared to 
eva-~ate simi larit i es aDd di ff erences i n growth of the l ung of the two l ine s of turkey . 

Materia l~ and Methods 

Ma le turkeys of a purposeful ly unselected line and highl y se l ected l ine wer e used in this 
s tudy. Birds wer e sa cr i f iced at 22 day s of incubat ion , 25 days of incubat ion, ha t ch day , day 1, 4, 
7 , 10 , 14 , 21 , 28, 112 , an d 420. Birds were weighed (W) , eu thanitized and phospha te-buffered 
f orma lin infused intratr a cheally a t 20 em H 0 pr es sure above the heart bas e. Lungs were r emoved , 
and lung vo lumes (VL ) de t ermined by weight aisplacement. A cascade sampling sys tem was used t o 
quantita te the compartments of the lung. Level one was count ed on tran sve rse ly cu t l ung s l abs. 
St ratif ied Tandom methods were used to se lect sa mp les to pr ocess for micros copy. Leve l t wo and 
level t hree counts were done using the ligh t microsco pe. The compartments studi ed wer e 
nonparenchyma (NP) , whi ch includes the large ves sel s ( LVS) [grea t er t han 100 u diameter 1 and the 
pr imary bronchus (PB) , and parenchyma (p), which i nclude s parabronc hial (PRL) and atr ial (ATR) 
lumen , in t eratrial sept um (lAS), connective tissue (CT) , sma ll ve s se l s (SVS ), and t he exc hange 
compa r t ment ( EX). The exohange compa rtment is compo sed of t he a i r cap i llar ies (AC) , blood 
cap i llaries (BC) , and inter st i tium ( INT). Volume dens ities of lung compartments and surfa ce areas 
pe r r e fe r ence vo l ume wer e de termined by point and i ntersection count i ng re spec tive l y. Ab solu t e 
values were calculat ed and log-log regre ssions were done f or a l lometr ic equat ions to determine 
stage s of lung growth and differences or simi l ar it ies between t he two l ines of turkey. 
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Conclusions 

As the turkey indust r y has s~lected for a large r and la rg er tu r key . with large pectora l 
mu s cula t ure , it does not appe ar tha t the lung of t he turkey ha s r esponded to the increase in musc le 
ma ss wit h a conc omi t t ant i ncr ease i n lung parenchyma , especially t he exc hange compartment . The 
select ed turke ys grow more rapidly than the unselected turkeys. ( TimmWood. Julian ) 

Lung volume and body weight of both lines are similar at ha t ch bu t during t he pe riod of 
equilibra ted l ung gr owth the lung of the selected line of t urkey gr ows mor e s lowly r elati ve t o body 
weig ht t han tha t of t he unselected line . During the period of regu lat ed growth , the l ungs of the 
two line s appear to grow similarly relative to body weig ht ( slope of t he regre s sion line s is 
s i milar) bu t t he selected tine has less lung volume r e lative t o body we ight than the unselect ed 
line . (F igu re 2 ) Only the large vessels of the nonparenchyma grow more rap id ly re la tive t o t he 
lung vo l ume i n the selected compared to the unselected line and grow t he same relat i ve ~o body 
weight i n t he two lines. 

100 

50 

Lung 

Volume 

(cm') 10 


-- unselect ed 
--- selecte d 

1.0 

.5 

.,I,---~-----
10 50 100 500 1000 5000 10000 

Body Weight (g) 
Fig. 2 Lung volume growth relative to body weight 

The volume of exchange compartment grows similarly rela tive to lung volume in t he t wo l i nes of 
tur key . But , growth of exchange compartment re l ative to body we igh t du ring equi l i bra ted growth is 
l es s in the selec ted than unselected line of tur key; and during regulated growth , the exchange 
compa r t ment grows s imilarly to body weight in the two l i nes but ther e is le ss exchange compartment 
f or an equ iva lent we ight turkey of the selected line t han the unselected l i ne. (F igure 3,4) . Air 
ca pillary and blood capillary volumes and surfaces fo l l ow a simi lar pat t ern . 
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Fig. 3 Exchange compartment growt h relative to lung volume Ex change oo mpart ment growth relative to body weigh t 

In the adult turkeys, body weight is significa ntl y greate r in the selected birds wh ile lung 
volu~e /lOOg body weight (specific lung volume ), specific parenchymal vo lume. spec i fic at r i al volume, 
and specif ic volume of the exchange compartment are significantly l ower (T- tes t p 0.05 ) in the 
selec ted line than t he unselected line of turkey. (Table 1 ) 
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Tabl e 1 : Body Weight and Specific Volumes of the Lung and Some Compartments 
of the Unselected and Selected Lines of Turkey 

We ight Unselected Turkeys Selected Turkeys 

Lung volume/lOO g H 1 .~, 44.!.0.1l8 1.000 .!. 0.049 
Parenchymal volume/lOO g W 1. 162 .!.0.1l7 0.830 .!. 0 .034 
At ria l volume/lOO g W 0 . 110 .!. 0.016 0.066 .!. 0 .011 
Exc hange compartment volume/lOOg 0.664 .!. 0.057 0 .465 .!. 0.028 

Is the turkey lung capable of deve loping more exchange compartment to respond to the large 
increa se in muscle mas s of t he selected turkey? Either it i s not , or, wi th more time furt her 
evolut ion of the lung will occur. The large increase in muscle mass of t he selec t ed turkeys has 
occurr ed only in the last 15-20 years, a very short time period. 
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In a survey of broi ler chickens found dead on arrival at a pr'ocessing plant in Sask atchewan , a l ow 
but widespread incidence of birds with ascites was found. In the examination of all mortal ity f rom 
two floc ks 0.3 per cent of total birds had ascites. In the two flocks different str ains of broilers 
were identi fied by t oe clipping and grown intermingled. All s t ra ins wer e affected. Bi r ds wi th asci tes 
were f ound as earl y as on e week of age and the inc i dence increased throughou t the li fe of t he flock s 
unt il marketing at se ven weeks of age. Seventy-two percent of affected broi ler ch ic kens were males. 
Aff ected bi rd s had dis t ended abdomens full of fluid an d with l arge gelatinous cl ots . Heart s Suff ered 
fr om var i able degr ees of dil ati on . The ventricles wer e some ti mes normal but wh en di l ated the r ig ht 
was more aff ected than the l eft. The r ight atr ia and associated lar ge vei ns were al ways di l ated. The 
l i vers often had a th ickened gr ay capsule and i n some ins t ance.s a f lu i d f i l l ed sac on the dorsal 
surface of t he liver. This sac appeared to !'epresent di stenSi on of the ca psule. Mo st l iv ers on 
cu t ti ng were firm an d pale brown to red in color with di s t ended lar ge bl ood vessels. On pre li mi nary 
hi stol ogy no ob vi ous mi cr osc opic l es i ons wer e found i n t he heart s but the li vers had s inusoid s 
distended wi t h eOSi noph il ic materi al and in some ases red bl ood cells. Many of t he livers had 
greatly t hickened fibro us capsules while ot hers had widespread patchy coag ulati on necrosis. A few 
livers had bot h thickened capsul es and necrosis. It is postu l ated th at the primary def ect in affected 
birds is cardiac di l ation f oll owed by intr ahepatic edema with liver necrosis due to anoxia fn birds 
dYlng from acute heart f ai lu re and the th i ckened l iv er capsule in birds dyi ng fr om more chronic heart 
failure . 
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Int roduct ion 

Campyl obacter J eJ un i i s r ec og nized as a py;imary pathogen in man:!. and domes t ic animals 3 • The 
o rganism which i s r es po ns i bl e fo e nce r oc o l iti s can be isolated with fr eq uency f rom a wide range of 
food-producing an i mals 6 incl ud ing commercial ch ickens 2\ turkeysU, and t heir pr od ucts8 

, ~ s The 
presence of C . jejuni in th i n es tinal tr act is respons ible for con t amina t i on of bo th proc es s ing 
e quipme n t 27 a nd pou l t ry meat at the point of sale 3 .1 9 . The serological r e lationsh ip be tween .£.:.. jejJni 
stra i ns i s olated r om commercia l poul try and the pathogens responsib l e for human ent e rocol i t i 1 

indicate s t he potent i a l fo r infec tion. Epidemi o l og ica l studies have i mp lic at ed poul try as a so ur ce of 
huma n camp yl obac t <! r i o s is 1 and ~r oce5sing plant worker s are more heq uen tly infected th an l aborers in 
other agric u l tu r al occ upations ~ 

Cl ass i c "av i an vibrioni c he patit i s". which wa s re que ntly di. agnos e d in the 60' sl" , i s a s pe c ific 
cl i n ica l e ntit y aEE cting mat ur e breeders and l a yer's • .£.:.. je j uni can be iso la ted so fr e quent ly f r om the 
fe es o f he lthy broilers, b r~eder s and l ayers 1 7 t hat the or ganism can be r egard ed as a commensal in 
ch int e s t ina l t rac t. Field and labo ra tory s t ud i <!s have show~ t hat .£:.. ; ejur;i may be i ntroduc ed in to 

l ocks by co n taminat ed li tt e r I", equipmen t or i nfected fl i es'o , and free - llvi ng birds. I n t ra fl ock 
t ransm ission and s ub sequen t con t ami nat ion of carc asse s du r ing process ing re sult s in a h igh prevalence 
o f t he organism in po ul. t r y m"at and g iblets 15 ,2 ~ Current me t hods of broi l er growing on r e cycled 
I itte r a t rel a tive ly h i gh stocki ng dens i t y a nd th e use of immersi on tanks duri ng proce ssing favor t he 
persisten ce and t raosmi's i on of .£.:.. j ej uni . 

Pos s ib l e approaches for re duci ng t he po ten tia l for mea t-borne campy lob c t erio s i s i ncl ude the 
app l i cation of compe ti tive inhibi tion a nd the u e o f mu lti-t i r mec.h anized growing which obvia t es t he 
u ~ of l i tt er. The mos t pract ical, economi c , shor t - te rm approach to decontaminat i on is chemica l Or 
physical t re atment o f pou ltry ca r c sses a nd port ions befo re pac k ing and distribution. 

Proced ures 

The objective s of the inve s tig<l tions which have been undertaken i.nc:.lude the development of a 
method fo r quan t ifyi ng .£.:.. j e juni on poult. ry mea t , and eval uat i ng Lhe ef ficiency of al t ernat ive me thods 
o f decontamina tion i nclud ing ch emical treatment and i r radiation. 

Thll organi snl was iso iat ed by inoculation of 0. 01 ml 81iq uots o f pep t one so l u t i on on to b r ucel l a 
agar con tai ning Bu t z le r' s sup~lemen t a nd 5% b ovine blood. Pl ates were i nc ubated a t 43·C in sea led bags 
under mic roaerobic cond it ions ( 85% n i troge n: LO% ca rbon dioxide: 5% oxygen ) f o r 48 hours . .£.:.. jejuni 
was i den tified on the ba s i s o f co l onia l mo rphology ; nalidixic ac i d senait i v i ty; hyd rolyBi s of hlppura t e 
a nd demons t rat ion of chsracteris t ic mot i l i t y a fte r cu I t ure for 24 hours in b r uce Ll a bro t h. 

Broiler drurnst' c ks were sele ct d as t h tes t system as they are <!$sentially uniform in 
confo rma t i on and th e sur f ace a r ea can be calc u l ated by measuremen t of the l eng th and girth of speci fi c 
segment". I nd ividual drums t icks we r e cont aminated by immersion in pl as t ic bags con t aining ass yed 
suspensions of £:.. jejuni i n p pton broth. Su r fac e contamination was mea su red by imme rsing a n infec t ed 
drumsti ck in a bag CO ll t ini ng pe p tone wa t e r f oll owed by assay of se r ial diluti on s of the wash 
SOLu t ion. 

The re l a ti ve e f f ic.i enc y o f chemical di sinfec t ants w1l.s eval ua t ed using a sequence of 
contami na t i on , tr a tme nt and as say . 

RESULTS AND DISCUSSION 

The reduc t i o n in ~ j ej un i level . compared to controls is ind ccated i n Tab Ie 1. Phys i c al prob l e ms 
&\5. OC i B. L~d with ch emi c al s proys o r imm~ rti i on . togt! t:h r with regu la.t.ory d e conomic rest.r ai n t.8 h ave 
st imu l a ted an t!.va l ua lton of ir rad i at ion as a me t hod of de contaDLi nation l 3 • Studies bave sho wn the 
suscept i b i l i t y of ~ jej un i i n me a t product s su1) j cted t o gamma irradiation derived from a C060 
sour ce l1 . Although nume rou s worke rs have de mons rated t he effec t iveness of irra iat i on in r ed uci ng 
Sa l mone lla contaminacion'.lB, r1, e U.S . po u l try and food i nd ustries have no t app l i ed this t e cbniq ue 
und r commerci a l cond i tions. I n i tia l pr ob l ems with the organoleptic quality of prod uct s" , 7 were due t o 
in co rrect pre- i rr adiation treatment a nd h igh do sage le vels . Using current tec hn ology i t i s po s sible to 
ra d ppert i :z: e ( . t e ri l ize by irrad i a tion ) chicken portions withou t prod ucing de l ete r ious ef f ec ts on 
qu a l i ty2 6. EXpe r ime n ts in t he cur r ent series cond uc. ted concurren t l y with chemic a l de cont ami nants 
showed a redutt i on rate o f 9 6% o ver con t r ol s using a r adia t ion dose of 16 Krad with a level of 
contami na tion of 2 .4 )( 103 .£:.. jejuni CFU/cm2 . 

Current feder a l re gUl at i ons cons i der i rradiat i on as an addi t i ve, re qu i ring ex pensive and 
c.omp l i cated proc edures to demons tra t e t hat the un ique radi.olyt i c comp ounds whic h ma y be produc e d at 
d osages i n eJ< ces s of 10 Mrad are neithe r t oxic, teratoge n ic. or mutagenic. At low do s ages o f 0.1 t o 1 
Mead, no sign ificant orga no lep t ic or biophysical cha nges ar produced, although pat hogens a nd spoi l age 
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mic roflor a are dest royed. The need to d v lop innovative methods of st e ri llza t i on of food products a nd 
t he potentia l ca r c i nogenicity of grain fumigants and chlorine-based disinfectants has led t o a 
reappraisal o f chemi c al preservat ives . It is ant ic ipa ted t hat t he FDA will permit l ow lelle l 
irradiation as a "process" fac il i tating commercial appl i c ation of new tec hnol ogy. Based on the 
operation of p i lot plants a nd processing unit,; in 18 nati ons, irradiation a t le vels of 0.1 to 1 Mrad 
will be achieved a a coat of 2-44 /1b. 

Camp ylonacc riosis, wh i c h is em rging as a public he I tb problem, has the potenti.a l f.or damagi ng 
t he image of t he pou lt ry i nd us try a s a prov i der of hi gh qual ity a nd inexpens ive food . The use of 
innovat ive tech no log y, mani pUlati on of i ntes t i na l flor a, and t h 'e ap p lication o f l ow- l evel irrad iat i on 
will all be invo lved i n red ucing the impa t of .£.:.. j e jun i and other enter' c pathogens whic h decrac t Erom 
quality and who l someness . 

TABLE 1 

De contamination of C. je juni on d rums ticks 

Inocul um Concentration 1.8 x L06 CFU/ml 

Pos t -Con t amina t ion count 4640 CFU/ cm2 

Control count 	 2350 CFU/ cm 2 % r eduction 

Hypoch lorit e 681 CFU/cm 2 71 
200 ppm ; 15 minutes 

Gluta r alde hyde 391 CFU/cm 2 83 
0.12:,%; 15 minutes 

Suc cinic acid 902 CFU/cm 2 62 
3% ; 15 minutes 

PHMll 342 CFU/cm2 85 
15 ppm; 1 5 minutes 

I rradiation 105 CFU/cm2 96 
16 Krads 
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THE DEV ELOPMENT OF PHARMACOKINETI C ~ODELS FOR POULTRY THERAPEUTICS 
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Tu16re , CA 93275 
Gaylord M. Conzelman , Jr. 

De partment of Vete rin~ry Pharmacology and Toxicology 
School of Vete rinary Medicine, UCD 

Davis, CA 95616 

Although the emphas i s in poultry fl'ecic ine is on preven tion, the economic impact due to disease 
remai ns hi qh. And t hough va riou s pY' imary i nsults incl udi ng viruses may be the in iti ators of a disease 
probl m bacte rial orga ni sms and t hei r cl ose relatives often are responsibl a for the high economic l oss 
assoc iated ~lith many di spase syndrom(~s in poultry. The use of val'ious an timicrobiai drt.j CiS to t rpat 
these prob l ems i s wi des pr ead ; ye t ~/hen one attempts to follcwi rat.i onal therapeutic strategy, a great 
deal of information seems t o be lacking. 

Rat ional ant imicrobial therapy requires the following information be known to the clinician: 

1. 	 The ant imi crobial sensitivit.y pattern of the disease-causing organism . 
2. 	 Knowled ge of the pharmacokinetirs of the various antimicrobial drugs which are available for 

the an imal species in question. 
3. 	 Proper dosage of the an t imicrobial drug of choice in order to ac hieve the necessary serum and 

tissue levels to sLiccessfullv treat the diseasR. 
4. 	 Withdrawal peri od necessary ~o avoid product residues. 

The antimicrobial sensitivity pattern of a disea se-causing organism (m inimum i nhibitory concen 
tration val ues) sh ould allow the cli nician to focus on the most promiSing drugs for the pa r t icular 
disease problem. The pharmacokinetic parameters of drug absorption, distribution, meta bolism, and 
excretion (in the target animal species) provide required informati on to evaluate the practical appl i 
ca tion of a particulal' drug therapy strategy. The essencf' of this information will allow the clinician 
t o arrive at the flroper route and dosage of the most efficacious antimicrob i al druQ. It shoul d be 
emphasized that there are probably more treatment failures due to improper dnsaqe than due to th e use 
of the improper drug. 

Since the majority of antimicrobial drugs available for use in the poultry industry today were 
licensed before the requirements for pharmacokinetic and efficacy studies wer e in place, much of this 
information i s not obtainable. It has been the goal of our group to develop this information for the 
antimi crobial drugs currently in use. 

Our approa ch has been t o design a seriF'S of anirlal models to evaluate val'ious antimicr()bial 
produ cts in po ultry species. These models include ~ single intravenous dose study , a ~ingle oral dose 
study , and a continuous ora l adm i nistration in drinking \\later. We als o have developed models for 
evaluating subcutaneous as well as intramuscular injection studies. 

\'!e recently compl eted some work evaluating the pharmacokinetics of tetracycline hyrlrochloride in 
turkeys. The examples below i llustrate the type of informati on \~hich is generated from thpse study 
models. 

FIGURE 

Single I. V. Dose - Turkeys ., 12 weeks 
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Th e da ta shown in Fi g. 1 were generated using "ive birds. A singlf' i n:raven ous close of 25 mq/kg 
was admi niste red in the l e t wing vein. The birds were than bled at 5, 15, 30, 60, 90, 120, 180, 240, 
360 , and 480 mi nutes po st i njection. The samplps were coll ected f rom the wing and jugular vein s . We 
have recen tl y revised t hi s model to include ten birds wi th t he earl y samp l es bei~q tak pn at 10, 20, 35 
and 60 minut es and t he l at er sam pl es going out to 12 hours. The curve derived from this model all ows 
predictions on the di stributi on and el imination of the druq, 
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The da ta silm.·!n in Fiq. 2. VJere genera t .e0 v:ith t en birds. A stomac h tube is pa ss ed dovm to the 
region of t he proventriculus where the calculated dos ~ is delivered. The bird s wp re t hen bled at 15, 
30, 45, 60, 90 , 120, 180, 240 . 360 , 480 , 600, and 720 mi nutes po s t dosing. lising the stoi~ach tubf' to 
bypass the crop results in more uniforTl' (I!"livery of the dr uG t o the gastrointestinal t ract. Analysis 
of these data al on g with the rv data allows predictions of drug a b ~or ptio n rates, percent absorption, 
a.nd a modifierj drug "half liff','! (see Tablf' 1). 

FIGURE 2 

Single Oral Dose - Turkey s (0 12 weeks 
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TABLE 1. 	 Pharmacokinetics of tetracycline in turkeys (N=9) fol l owing oral 
administration of a single dose of tetracycline (H el (25 mg/kg) 
by lavage tube. 

Kine t ic Parameter 	 Units Experiment rI 

Co (hypothet i ca 1 ) 
k a 

Ilg/ml 
h- 1 

5. 07 

3.0963 

± 1.4 

± 1. 189 

t ,\(a) 
kd 

h 
h- 1 

0.265 

0.3086 

± 0 . 14 

± 0 . 14 

tH apparent) 
AUC(po) 

h 

Ilg· hr / ml 

2.44 

16.75 

-. 0.77 

F 28 

The data sh own in Fig. 3 were generated by housing turKf'Ys in separate pens with 20 birds per pen. 
Each pen has a five gallon graduated container which deliver s th e treated or untreated water to each 
waterer. In this study, tptracycline hydrochloride solutions were prepared daily at 6.4 gm/gal, 
3.2 gm/gal, 1.6 gm/gal, and 0.0 gm/gal of distilled watf'r. Water consumption w~s monitored to evaluate 
pa l atability. Table 2 shows the water consumption data. 
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FIGURE 3 

Continuous Oral Administrat ion In Drinking Water 
Turkeys . 12 weeks 
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Tabl e 2. Wa te r Co nsum ption in Turkeys with Variou s Doses of Tetra cyc line 
Hydrochloride in the Drinking Water. 

---_._ -----------
Treatment Water Consumption 

Distilled Water Only .22 gals / birrl 
1. 6 Cjm/ga 1 .22 gals / bird 
3.2 gm/ gal . 22 Qals/bird
6.4 gm/gal .15 ga 1s fbi rd 

*Summer t empe rature averag e = lOOF. 

The information derived from these studies can be. used to genet'ate use.ful charts (e . g., Fig. 4) 
that can be an aid in planning clinical therapy. \~hen you consider the economic costs whiCh are at 
sta ke when a d~sease probJem occurs, the best therapeut ic course must be set. To successfully navigate 
this course requires acc urate charts. These charts should all('l~1 us to follO\~ rational, scientific , 
drug therapy so we may arr ive at our destination of the most cost-beneficial outcome in the management 
of a particular disease problem. 

FIGURE 4 

Dosage vs Serum Concentration In Turkeys 

Tetracyc line Hydrochloride In Drink In9 Water 
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THE E.'I!lU.UATION OF FErn MEDICATIONS FOR 'lURKEY DISEASES: 

A 0':H'lJTER SOFIWARE PROORAM 


R. R. Chalquest D.V.M., Ph.D. 

Di vision of Agriculture 


Ar izona State University 


The diagnosis of a ser ious dis ease in a flock of t urkeys always leads t o the diff icult probl em 
of the selection of the optimum medication. The selection process is complicated by t he ·interacti on 
of biological efficacy, cos t , and dr ug withdrawal peri od. The biological efficacy of each product i s 
reviewed by the veterinarian followed by the appropriate selection of the drug of choice. Often the 
cost of the medication i s critical, especially in medicat ion programs that require several weeks of 
continuous therapy. The drug wi thdrawal period i s iJIportant if the flock requires medication within 
a few weeks of marketing to prevent tis sue residues in the final meat product intended f or blDnan 
cons ll1lption. 

Tbe devel opment of the computer has now made it possibl e t o organi ze and greatly simpl ify the 
medication select!on process f or the veterinarian . The microcarp.lt er, which now provides extensive 
oanputer capabilities a t a naninal cost , is especially suited to aid the veterinarian in the 
diagnostic laborat ory . With the necessary software, a microcomputer can became an important aid to 
the veterinari an to evaluate these compl i cated relat ionships. 

The purpose of thi s paper i s to describe the developnent of a unique software program that can 
be used as an aid by the veterinarian i n the review of feed medications for turkey diseases. The 
software program "'lURKEYMED" permits the veterinarian to efficiently review t he total list of 
medications approved for the specific tur key di sease incl uding the specif ied l evels of use and the 
required drug wit hdrawal. periods . It aut anatically calculates the cost per bird of any of the 
selected medications making it possibl e f or the veterinarian to use this addi tional data for the 
oanparison of products wit h great speed and accuracy. 

A COJllute r sof tware program has been developed for the IBM-PC type OCIlIPuter USing the conmon 
BASIC progranming l anguage . A t otal memory of 64 K is required for the canputer to operate this 
program. BASIC was sel ected as the prograJ1lll ing l anguage because it is ccmnonly available on the 
majority of all computers. The program i s written in a manner that does not r equire any special 
knowledge of canputer carmands t o operate the program, it i s t otally menu driven. Thus, anyone wi th 
access to an I:I*-pc type or IBM compat ibl e ccrnputer will be abl e t o operate this waluation program. 
All camnands required to operate the program are given by the selection of a number fran the screen. 
The program is initiated by t urning the machine on, inserting the floppy disk into the machine and 
t yping 'IDRKEY. Aft er a short int erval required by the canputer to load the progr am, t he tiUe will 
appear on the screen indicati ng that the program is ready for the first selection carroand. '!be exit 
fran the program is autanatically accanplished by answering a pranpt on the screen. 

The software progr am was devel oped by dividing the evaluation process into f our different 
phases. 'llle first phase i s to list al l the turkey diseases f or whi ch the U.S. Food and Drug 
J\dministration has approved the use of medicated products in the f eed. 

TABLE 1 

****'IURKEYMFD**** 
PRCGRAM ro EVALUATE FEED MIDl CATIONS FOR 'lURKEY 

**************************************************************************** 
TURKEY DISFASES 

1. BACTERIAL ENl'ERITIS 13. KJOJS 
2 . BLlJE(l)MB 14. MY<n3IS, CROP 
3. BREAST BLISTERS 15. MYCOTIC DIARRHEA 
4 • QIR(NIC RESP. DISEASE 16 . PARA<X>LON 
5. mccIDIOOIS 17. PARATYPHOID 
6 • FCl'lL OiOLERA 18 . PULI.DRUM 
7 . FCl'lL T'lPHOID 19. QUAIL DISEASE 
8. HEXIMITIASIS 20 . SEroIDARY SACI'. INVASIONS 
9 . HISTAMJNIASIS 21 . STRESS 
10. INFECTIOOS HEPATITIS 22. SYNCNITIS 
11 . INFECTIOUS SINUSITIS 23. TlWQITSSASLE ENreRITIS 
12. LED<DCY'IOZOOIOn S 24. ~ 

25 . EXIT PROOR1\M 
******************************************************************.*****.**. 

ENI'ER lliE NUMBER OF YOOR SELECrION> 
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TABLE 1 lists the twenty-four different diseases of turkeys that oanply with these standards. 
It is important to note that the list includes sane of the disease rela~ed conditions such as STRESS 
that have approved feed medication regimens for turkeys. 1lle veterinanan must select one of these 
diseases by typing the specific number followed by pressing the return key of the catt)uter keyboard. 

'!his carrnand will cause the canputer to react to display another table that will begin the next 
phase of the evaluation a review of all of the approved feed medications for the selected disease. 
Each of the specifiC di~ases l isted have all the approved single entity drugs, ~e levels of 
approved use, aM the withdrawal tillie, in days, that may be required for each medicated product. 
TABLE 2 is a typical exampl e of these tables. 

TA BL E 2 	 **********************************************************.w*************** 

HEXAMITIASIS 


MEDICATI ON 	 USE LEVEL DAYS W/O Rm 
40. BtJ'nIDRATE 	 40) .0375% 40) 26 
41. an£Rl'ETRACYCLINE 41) 50-200 G/ 1OO 41 ) 0 
42. ruRAZOLIDONE 	 42) 100-200 42 ) 5 
43. ClX.Y"l'E'mACYINE 	 43 ) 50-200 43) 3 

IlISTJ\IIDNOOIS 
44. CARABAROONE 	 44) . 025-.0375% 44) 0 
45. DIME'IRIDAZCLE 	 45) .015-.0at 45) 0 
46. ruRAZOLIOONE 	 46) 200 G/TON 46) 5 
47. Il'RCNIDAZOLE 	 47) .0625-.025% 47) 4 
46. NITARSOOE 	 48) .01875% 48) 5 

INFroI'IOOS HEPATITIS 
49. roRAZOLIOONE 	 49) 100 G/TOO 49) 5 

LEX1<DCY'l'OZOCHlSIS 
50. <l.DPImOL 	 50) .0125-.025% 50) 5 

************.w*********************************.w*************************** 
ENl'ER THE liUMBER OF MEDI CATION DESIRID> 

TABLE 2 sh(Jj[s four diseases displayed in the same manner as they will appear on the cauputer 
screen. Note that there are five different feed medications awroved for use against B1starooniasis. 
'!he display of all of the approved medicated products under the heading of the specific disease 
permits the veterinarian to review the total awroved list. '!be range of the approved levels is 
listed but the veterinarian must use the appropriate level for prevention programs or therapeutic 
programs. 'nle mober of days required for drug withdrawal for each medicated product is also 
included in these tables. TABLE 2 shows the variation of 0 to 28 days being required for different 
products. Since the canbinations of feed medi cations is an extranely long list, the CQItlinations are 
not included in TABLE 2. In the interest of clarity, the canbi nations should be reviewed in the 
appropriate official documents if needed f or a specif ic case. '!be veterinari an \I'fJSt select one of 
the medicated products by typing i n the number of the selection which will autanatically make the 
canputer enter the next phase of the evaluation process. 

'1tIe third phase of the program rel ates to t he important question of the cost of the medication so 
that the veterinarian may canpare any of the approved products on a cost per bird basis. '1tIis 
portion of the program will autanatically calculate the cost of medicated feed per bird per day. '!he 
necessary information on the cost of the medication and the age of t he birds must be entered in 
response to the specified questions. 

TABLE 3 	 CALO.1LATI ON OF MEDICATICN <r6T PER BIRD 
*********************************************************~~***************** 

ENl'ER '!HE <mT OF PER '100 OF MEDICATED FEED 
00 IX>LI.I\R SIGNS ($) PLEASE; ElWIPLE(186.47) > 186.55 

OO'ER 'mE AGE OF 'mE BIRDS IN WEEKS 
WOOLE NUMBERS CNLY PLEASE (MAX=27 ) >8 

**************************************************************************** 

FOR: HISTAK)NIASIS 

USDn: DIME'lRIDAZOLE 

'!BE <mT PER BIm IS > 2.6677 CENTS PER DAY 

(HEAVY BREEDS, 'ltMS) 


00 mJ W1INl' 'ID EV1\LUATE ANJmER MEDICATION CIt DISEASE? yiN > 
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As shown in TABLE 3, the cost per t on of medicated feed must be entered in whole nll!lbers. '!be 
program is constructed to do the calculati ons with either the cost of the medication per ton of feed 
or the cost of the entire ton of medicated feed . 'lbe second piece of data required is the age of the 
birds to the nearest week of age so that the feed consll1lption per day can be used in calculations of 
the cost per bird. '!he daily cons ll'\'Ption of t he birds at various ages has been calculated frQII the 
standard NRC tat.les (2). Upon entry of the age of the birds, the canputer will autanaticall y 
calculate the cost per bird per day for the selected medication. 

An important part of the program, the fourth phase, 1s then initiated by the question "00 YCXJ WAN!' 
'ID fNALUM'E AfDIlIER MEDICATION OR DIS~?" which is displayed to invoke a yes or no response. A 
yes response will permit the veterinarian to select a second medication to compat:e costs. '!be 
canpar lson of medications can be repeated as many times as desired in order to CX1ll>lete the 
evaluat ion process. Due to the speed of the canputer, a CQIt)al'ison can be made in a natter of 
seconds. A no, or N response autanatically causes the canputer to displ ay the end of the program 
message and to prepare the CX1ll>uter for other assignments or a canpl ete shutdown. 

CONCLUSIO N 

The diagnosis of a disease in a flock of turkeys must be followed by a compl icated process re
garding the evaluation and se lection of the proper medicati on. A microcomputer with the software 
"TURK EYMED" can be used as an important aid to the veterinarian in this process. All the dlfferent 
medica tions that have been approved for use can be easily revie l;led and the software will accuratel y 
calculate the cost per bird per day of any of the medications desired. Due to the tremendous speed of 
the compute r, many different medications can be eval uated and compared ~Iith ease. "TURI<'.En1ED" is an 
e xamp le of comp uter sofhlare that can be used by the vetej'inar~an to impro~e t~e djag~nosti c proced ures. 
There i s a cr i tical need for additional software programs to ald the veterlnar lan. 
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In r eC('>llt years enzyme-linked immunosorbent assay (ELISA) has ga ined wi despread application for 
rapi d v iral di agnosis of both antigens and antibodies. f he high sens i ti vity of the technique made 
this type of assay very attractive . I\umerous enz yme-linked immunoassays for det ec ting avi an pa th ogen 
antibod i es in serum have been reported. 

The present paper report s on the development of a nel, solid-phase enzyme immunoassay -
ImmunoComb - that permits the visual detec tion of avian pathogen antibodies as well as the pathogens. 
The t echnique was deve l oped on a nel,! concept: operation of the kit in the field and i mmediate analysis 
of the r esul ts. 

The Immun oComb is R r l asc i c dev ice which has rwelve projection t e eth sens iti zed with an an tigen . 
Ten of these teeth are for samp l es and two for internal positive and negative controls. On the upper 
par t o f the Comb a standard curve is deve loped simultaneous l y I"i th the samp 1es. The Comb is processed 
i n special plate equipped wi th compartments for each spec ime n, as we ll as for th e i. mmunol ogica l and 
en zyma t ic reactions. ~lost of the reagents are already in the sui t ab l e compartments. The bst step of 
the t est is formation of a co lored insoluble product "'hich i s adsorlJ ed t o the plas tic at the spots 
wh ere the immunological reactions have taken place. The intensity of the co l or va ries a cco r ding to 
the amoun t of conjugate bound to the tooth and is proportional to t he titer of antibodies in the 
sample t es ted. The use of the I mmunoC omb makes th e t est vers ati l e a nd it s evaluation visually i s 
accura te enou gh for practical purposes . Thus the t e s t can b e p e r fo rme d without a special lab~ratory. 
I t can b e easily used f or photometric re:J.ding, however, by i n s erti ng th e Comb i nto ELISA p late 
con tai nin g a substrat e yielding a so lubl e co lored product . Ano the r a dvantage of ImmunoComb is t he 
poss ibi l i t y to apply more tha n one an t igen on th e Comb . It i s poss i b le to detect i n a s in g le b l ood 
samp I e antibodies t o four d i ffe r ent pathogens. These propert i e s en dow t he I mmunoComb Kit l;ith f ie ld 
app 1ic abi li ty . TIlC :refore such a diagno s tic kit cou ld exped!t e the 1ogis t ic s of flo ck profi ling in 
m ny ways. 
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.\ s ensiti v e di a gnostic kit for the rapid visual det ec tion of Newcas t le disease vi nls (NDV) 
antibod ies i s des cribed. The kit - I mmunoComb - is based on a modification of the enzyme- linked 
i mmlmosorbent assay and wa found to be highly sensi ti ve in detecting local immllni ty as I"ell as marginal 
l evels of humoral i mmuni t y . Therefore it provides the determination of sta t e a nd efficiency of 
vac~l ~a ~ion. TI~e assay is simple and does not require the use of special equipment nor laboratory 
f aClht es. ThlS enclOl"s the ne!~ kit with fie l d applicability. The effect ivenes s and reliabi1ity of 
the kit I"e re proven by a series of field experiments. Trachea l sl,'abs and b l ood samples \vere taken 
f rom 20 f l oc ks (chi ckens and turkeys) and were tested by the HI test and by the nel,' ki t. A 
comparat ive analysis s howe d a high correlation between th e methods where the leve l of antibodi es to 
NOV i n the flocks ranged between negative and very high (Table 1). 

Table 1. 	 Summary of resul t s obtained \\i th I mmunoComb on blood and trachea 1 UIUCUS from di fferent flOl:ks 
and agr eement wi th s erum HI titer 

Bird Type No. o f flock s Age Number of flocks shOl"ing greement a 

betl~een I mmunoComb and HI 

Blood Trachea l mucus 
Chicke n 

Layer 7 12- 17 months 6/7 6/6 
Breeder 2 8-10 months 2/2 1/1 
Bro iler 4 5- 6 weeks 4/4 1/4 
Rep l acemen t 2 3-4 months 2/2 2/2 

Turk ey 5 9-10 weeks S/5 ~ 

TOTAL 20 19 /20 15/1 8 

aSignlficant diff£lTence l eve l p > 0 . 05. 

USE ON FIELD OF CONC ENT RATED ( HIGH ANTIGE, LE VEL 1 alL EMULS IO NEWCASTLE DISEASE 

VACCINES I N BROIL ERS . 


Lozano D. Be rnardo (AJ Tinoco G. Ilector (1\) 
!orfin Rogclio (B) Lo zano D. Jor ge (Cl 

I NT RODUC TIO ; 

Vis ce ro tropic ve logenic Newcas tl e di sease (VVNDl h s bee n re ported in M8xico 
since 19 46 . Alt hou gh many efforts has been carri e d out to preve nt a nd c ontro l this 
d -se ase, VV D i s s till enzoo tic in our co untr y. Bes i des good husband r y a nd the 
i mllIe mentat i on of sani taUo n measures, va cc i na ti on o f our flocks , \\I i. t h li ve vi r us and 
in ac i va ted vir us oil emulsi on (O E) va c cines is a co mmon p r ac t ice . 

The pur po se of emulsifie d vacc i nes (wat e r i n o i l ) i s to eleva te antibodi es t iter 
me ans on the HI est, in s uch a wa y t hat th ey ca n pr event morta li t y, ( 5 ,6) meanwhi le 
with the use of a l ive vi rus on e expe ctes t o pr oduce l ocal immunity, t ha s hou l d help 
t o prevent i nfection l l ) . ~re re ce n tl y, r e s e ch shows t hat very hi gh HI t iters , 
bes ides givin g pro t e i on r cluc in g mo rta l i t y, wi l l a l so av oid iso l a tion of t he v i rus 
after i:I ha l l enge ( 7) . . uro-p ean OR D vaccine· (2) ( S) have s hown a est i mul a t e high 
Hi ~i ~Tes in br oile r s, obta in i ng th e ben e its m~ n Lio n e d above. OE va e i nes le re 
1 un c hed co mme r c i a ll i n 16x i co since I 69 an d have been used ma ss iv I y si nce 19 73. 
Some rese arch ( 4) a nd unpu b l i s hed da t a ( 3) how big di ff e r ences betwee n t he 
immunolo gi cal resp on se pr oduc ed by t he s ix OE cornmercla l . [) vacci nes available in 
M§xico, conf ·rmin g th a t j ust three of them pr oduce acceptabl e l eve ls of ant ibodies 
\\Ii c h wil l decre a se mo r t al ity ra e ye t they are not c pab le of pr even tin g isolation of 
a ch a llenge d virus. 

The purpo s e o f th i s pape r is, fir s t of a l l, t o r ep or t th e r e s ults wi th an OE ~[) 
va cci ne \\lith high l evels of an i g n t ha t cau l confere no t only a good pro tection 
against mortality, but be tter e p i zoo tio l ogics l con 1'0 1 of t he disea s e reduc ing th e 
time of i solat i on and s heddi ng of the c hallen's J virus. 

- Pf izer Labo r a t ories - Mexico C.- An§hu3c Universi t y - Mix ·co 
B. - Vineland Labora t orie s - Mex ico 46 



METHODS . 

Cllickens. 

One hun dr~d and ten commercial broi lers o f one day old , we r e housed in a 
ommercial far m whi c h was ke pt empt y 2 mon ths pr ior t o cle an i n g and desinf ect i on in 

sllc h a way t ha t no e vi denc e of DV wa s founde d by collect ed swa bs a nd te s ted by CE 
i no culati on . The y were iden ti f ie d a nd divi de d into 3 gro uT' s, tIVO group s of SO c hicken s 
and one gr oup of 1() chicken s wer e kep t as unv cc i na ted cont r ols. The y \qe re fe d 
commerci al fee d wi th a starter ( 1 Kg . ) and finis her ( 4 Kg . ) pro gram. 

An tigen and Expe ri me ntal Vacci. ne prepa rat iL) n. 

Antige n con sists in s train La Sota of D. It wa s propaga t ed in embr oyonated 

ch icke n eggs 9 days old. The al l antoic f luid CAF was harves t e d , c lari f ied by 

centrifug tion wit h a s harples centrifuged (4000 r pm) a nd inacti vate d wit h 0.5 \ 

forma l i n ( V/V) and the ab se nc e of res i dual in fec ti ity was confir ~d by e mbryo 

i nocula t ion. Th imero s al Wit · a dde d a t o.o n (VI) . Th HJ\ ti t er of the ' F was 1280 U 

and the infec t iv i t y tit e r was 9 .1 ELD SO l pe r 1.0 mI. DE experim ntal va cci ne was 

made fo l lo\~ i ng commerci al procedures, on a SOli tel' bat ch . adding tween 80 a' an 


que olls ph as e emuls i fi er and span 80 (simil a r to Arlacel) as an oilphase emuls ifier . 

Ea ch dose of 0.5 ml cont a ined O.lS ml of AF.Minera l oil (Drak e ol) wa s us ed as oil 

phase . The Aqueous - Oi l ra tio was 45:5 5. The visco si ty 1 a s 2 5 9.8 6 centistoc ks (cts) 

and the st ab ility was <32 Ivee ks at roo m temperatu r e . 


Expe riment a l de s i gn. 

Croup A, consisting o f 50 animals, rec eive d 0.5 ml subcutaneou"ly ( ia neck rou~ 
of an DE ND commercial vaccine and one drop ocul a r route of commerci a l l ive virus 
vaccine ( La Sota strain) at 10 days of age . At t he same time SO chi ck s of group D, 
r ece ive d 0.5 ml s ub cutaneously of an DE exp r i mental vaccine and live virus (s me 
s train and r oute t han A. ) Croup C with 10 bir s were kept as unvaccinated controls on 
another premis es. A ratio of 15 hirds pet group were bled on a we ekly basis , and sera 
obtained wa s te sted with III microtest recording the tite rs on log. base 2 . At 6 weeks 
of age , 10 birds of group A,B and C were challenge d each with 10 CELD SO , I chicken 
via ocul ar route with a VVNDV , Chimal huac5n stra i n (native strai n) and 5 b irds of 
e ach group were bled and sla ughter in order to achi eve serologica l or histopatolo g iml 
change s for detecting IBD. 

Va cci ne Eff icacy : 

. V~ccine effi cacy was e valuated by two diff e rent means. The fir s t cons is ted of a 
mI cro t~ter III test and th .o ther was the r e spons e to tht: challenge with. vi r ulent virus. 
Mort a11 ty was re corded durIng 14 days , post inoculation . 

RESULTS. 

No evide nce of lBD was found in t he histological and sero logical examinations. 
The unvac~Inate d controls we r e negative to the HI t es t unti l they were ch a lle nge d. All 
of t he m dIed 5 days post -c hallenge . 

The mean titers, expressed in log? , are summarized o n table 1, and as it was 
expected , the experinwntal vaccine shOl:'ed better response s on the III test a nd simi lar 
re s u~ts on protectIon versus the normal one (see table 2) . The titers of the two 
va CC Ines sho:-ed significant differe nces ( P < O.OS). The chicken showed very low 
materna l an t IbodI es wh en vaccinated. (G I~iT = 0.7 5 log2)' 

Table 

Meiln t i t e rs of antibodies detected by the HI a) test. 

ACE (days) 2 0 29 36 42 49 56 

Commercia1 .10 b 4.5 b G. 17 b 4. 75 b 4. 1 7 b 5.09 b 

Experimen t al . 33 b 5 . c 7.45 c 8 .33 c 6 .67 c. 6.93 c 

a) a .p re ss ed in lo gZ' 

b, c) umbe rs \;ith dlffe r en t let e r diffe re s statistically ( P ( D.nS ) 
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Table 2 

Results after challenge with virulent ND virus . 

a)
Individual ti tel'S GMT CII/D c) % ~fo rt31i ty 

Commercial 3 ( 1) ,4 ( 4) , 
6 ( 3) b 

5 ( 4) , 
4.8 S 10/0 o 

Exp eri men t a l 6 (2) , 7 ( 1 ) , 8 ( 5) 8. 5 1010 o 
Unvaccin::tted o(8 ) , 1 (2) 0. 2 10/ 10 100 

a ) 	 xpres s ed in 10g2 ' 
0 ) xp r e ss e s th e numbe r of sera \, ith the same titer . 
c ) Number of birds chall e nged I number of deaths. 

DISCUSSl ON. 

The 0 xpe r i men tal va cc i ne was produced following c omme rcial p r oce dures . The 
ant ige n was no t concent r a t e d by ul trace ntrifugat ' on or PEG precipit a tion , but 3 time s 
fol d AF was a dde d , compar ed with commercial vaccine. Indeed, there a r e some s cien ti f i c 
ev i de nc e of us i ng 1 0n t ime s t he antigen prepared by ultrace ntrifuga t i on not obt a i n ing 
good r e s u l t s (S . not he r interesting point was the usc of comme r c i a l chickens on 
f ie ld con d ition s. a ma tt e r the use of li ve ND va ccine wa s us e d , t hi result a gre 
wi t h o the r exper i me nt s i n the sense that the pot e ncy of the vac ci ne was not in cre ase d 
by thi s, ge t ti ng similar r e sults in the sen s e of mo r talit y. Th f act of getting higher 
HI ti t e r s wh n mo r e antige n was use d is quite promising . We be li eve that the se r e su l s 
and what o t he r s ha ve rep orted , r em a rks that thi s t ype of OE a c ci ne c::tn p a ' a vc r ' 
i mpor t ant r ole in he di se a s e control not onl y be ca use the po eney of t he HI ti te s to 
pI' ve nt dea t hs, bu t a l 0 to r educe morbidit y a nd v irus mul ipl i cation on targe t 
sys t ems of the bod and its excreti on. Actually anothe r te t i s runnin g i n or der t o 
prove t ha t t his high an t i gen l e vel OE va ccine, can be used iI a r e duced dose s i n one 
day old chi cks , ( 2) i n order to obt a in high III titers tryin g to correl a te i t wi t h the 
time of e xcretion o f cha ll e nge viru s , and it s pers is tan ce in the premi ses. 

Finall y , we want t o emphasis the importance of good sanitati on and hus bandr y for 

the prevention and contro l of the dise a se and not relying onl y on vacc i na t i on . 
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DIAGNOSTIC OBSERVATIONS AT THE TURLOCK POULTRY PATHOLOGY LABORATORY 

A.A . Bickford, C. L . Cooper ~nd R.P. Chln 

Ca Ii f o r nia Vet.e r i nary L~boratory Services 

P . O. Box P , Turlock , CA 9538 1 

This prese n t tion '" ill encomp~ss t'.vo aspects of diagnostic ac t ivl tie s ~t ou r laboratoxc y - f irs t a 
summary of the mo st common diagnoses during t he pa st year (198 J-8 4 ) , and, secondly , some b r i ef comme n 
tary o n s ome r ecen t ly o bserved disease prob lems. I seems appropriate t o preface this paper wi h a 
brief summary o f t he poultry population we serve . The Turlock Laboratory prov i rle s di~gnostic se xc vice 
t o poultry popu l a t ion s i n San J oaquin, St~nislaus , Me rce d and s ome surroanding coun cies. This geo
gr~phic are encompasses production en terprises wi t.h about 11 mUlio n lay ing he ns, annu~l broi ler OLl t

pu t o f about 15 0 mi l lion birds and annu- l product i on o f abou t 14 million tu rkeys . It i s probably a lso 
appropr i ate 0 no te that this area i s serve d by pr iva te d i sease diagnostic laboratories and several 
veter i na rians employed b y producers , breeders or b i olog i c s ma nufacturer s . The d i agnos ti c summary pre
s enLed here is based solely on ne cropsy accessions proce ssed h rough the C 1 1 f orn ia Ve et1nary Labora
tory Sarv~ces fac ility at Turlock . 

Summar y of Mos t Frequently D1 g nosed Di seases 

Tab le 1 presen ts data o n t he 15 mos t frequen t ly diagnosed diseases seen and types of pou l try af 
f ected. You will note tha t , wlth he possible except i on o f Alcaligene s -l nduce d respiratory d i s eas e, 
chete ' s no th Lng v t y ne", or e xo t i c on our "hi t parade " . The " b i g fo ur " t the top 0 our l ist are coc 
cidl.osis , E. c ol i i nfect i o ns , Marek ' s cU. se~se and staphylococcal i n f c i o n . It is some"hat surprislng 
with all of our technology , that these diseases are s een wl t h great frequency . However it is impor 
tant to make a distinctlon between frequ ncy of diag nos i s and eco no mic impac t . One would hope a l eas 
t hat o nce diagnosed , these diseases can be more effectively treated o r controlled i n affect d f loc k s 
than in the past. Simil rly , neither morbidity nor mor t ali t y should be as g r eat with Marek' s d i s ease 
breaks as would h ve been the case in pre - Marek ' s vacc i ne days. Dise se frequency varies widely by 
po ultry category - i.e. Marek ' s d isease Ivas the roos t commo n di gnosi s 1 n Leghorn chickens ,",'hile E . coli 
i nfections topped the l is t for broll r chicke ns and urkeys. A sad and Exc ight.en i ng stat i stic is the 
fre~uen cy o f Mycoplasma gall isept icum infect ions in Northern Ca l i forn ia e gg - typ chickens and turkeys. 
tl. q~ llisepticum i nfectio ns a ccounted for 29 of 8 15 d iag noses r endered i n 1983 - 84 . The balance of in
f orma t ion in the di~gnostic frequency tab le will be leLt to speak f or itself. 

Tab l e 1 

MOS~ COMNON POULTRY DISEASE DIAGNOSES - TURLOCK LAB 

Chickens Turkeys Total 
Diagnoses

Egg Meat 

Accrued Diagno ses 7/ 1 / 83 - 6/30 / 84 408 51 356 815 

l. Intestinal coccidiosis 42 5 30 77 

2. E. co li related disea ses 12 12 50 74 

3. flarek's Disease 69 1 0 70 

4 . Staphylococcus related diseases 41 1 19 61 

5. Enteritis / u nidentif ied etio l ogy 3 1 41 45 

6. Enteritis - ul cerati ve / necrotic 27 0 18 45 

7. Aspergillosis 3 0 38 41 

8. Candidiasis 0 0 38 38 

9 . My coplasma gallisepticum (includes pos. serology) 16 0 13 29 

10. Omphtha litis 22 4 0 26 

li. Rickets 11 4 6 21 

12. Pasteure 110sis 8 0 13 21 

13. Alcaligenes faecalis 0 10 10 20 

14 . Salmonella i so l a tes 2 4 13 19 

I S . Round heart 0 0 l~ 1 4 
256 42 J03 SOl 
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Speci fic Dise ases or Syndromes of I n terest 

Three Di agnostic Challenges - Cra n ial Cholera , BLonch ial Aspergillos ls a nd Encephalomalaci a i n 
Tur key Poults. Fr e qu e ntly, in the d i agnostic labo ra tory, a case is rece ived wh i ch shows very l i t t le 
gross pathology on i ni tial post-mortem , and a closer and mo r e meticulous examination is required to 
f i nd the lesions . Three such cases are dis cussed here. 

The f1 r st case i nvol ves a flo ck of 14 we e k old meat tur keys wi th infe c tious s inus i tis t hat were 
e xhibi ting to r ticoll is, l oss o f b lance , a nd e xtreme 'epress ion . The initial p ost - mortem exam was un 
remarkab le , a nd i t was not until t he cranium was open2d that a ye l lowish c aseous exudate was see n f l l l 
ing the air spaces of the crani al bones , a n' the nnddle ear canal. Cultures from the exudate, and i n 
s ome ca s e s from c ereb l l ar and cer ebral tis su s as \'.1ell, y i elded Pasteurella multocida . Histopa tho l ogy 
reveal e d a fib ri no - p urulent process in t he air spaces an d men i nges . wi th the infilt r ation of he t e ro
phil s , production o f fibrin and f o r ma t i on of g iant cells around the caseous masses of e x uda te . Th is 
condit i on fits l"e11 "n th the descr iption o f cranial cho lera , a chronic f orm o£ foo,l cho~era, a nd al 
though t his f lock ha d exper ienced an ou t b r e ak of acute fowl cholera some three weeks earlie r , no evi
dence o f acute c ho l era was found in any of these birds . 

A second case involves a group of young s even day old broiler c h icks from a flock tha t was expe 
riencing increased mortality and showing some r espira tory dist r ess . The bi rds wer e depressed, and some 
He re gasping for a ir , but no rattles , gurg l es , or other respi ra to ry no ises were aud ib le . lnitial exam
i nation shO'.oJed li tt l e in t he way~ o f l esions , until a close r l ook was g iven to the bronchial tubes, f rom 
Ivhich mucu s plug s could be expressed. A wet mount of this mucus mate ri a l, sta 1ned ., ith me thylene blue, 
demons t rated the p resenc o f f ungal hyphae subsequent ly identif ied as Aspergillus fumigat us . 

A third e xample of cases seen in the diagnostic labo ra tory , ",hich show little in the way of pa th
ology o n initia l post - mor t em e xami nation i s encephaloma lacia i n turkey poul t s . Typic a lly , t hese birds 
are ma l e, appr o ximately three '.-leeks of age, and are o ft: en among the largest, h e ,, 1 thiest appear l ng bi rds 
in the f lock. Th yar e o f ten descr ibed by the grO\oJer a s being " down in the legs", a nd they do appear 
ataxic. They may l ay on t he ir sid 5, and flap t he wings in an attempt to stand. Once again , the b i rds 
appear remarkably free of lesions , until the cranium is o pened to r eveal a cerebellum which may be ede 
matou s and red to b r o'oInish in color . More often though , the ce r be l lum w"l l l ook normal gros s l y , or at 
most: conta i n small ye llowi sh ne crotic foc i, and it i s no t until t he tis ue sec tio n s are ex" ined his t o 
l og i c ally tha t the c harac ter is tlc l esions of encephalomalac i a are found. 

Amylo i dosis in Layer Ducks . A comme r c i al ba l ut (embryon ed duck egg ) p r oducer with 6000 laying 
ducks compl a lned of 1 0\1 egg production i n the second c y c le. The ducks la i d a bout 80 t o 90 perccent t he 
first cyc le bu ob t a i ned o nly a 50 percent egg produc tion f o r the s e and lay cyc le. The producer haa 
p rimar i ly White P kin. Ro u n , and Khaki Campbell breeds. He produced a pprox i ma te l y 150, 150, and 200 
eggs / year from those three breeds , r espec ti vely . Samples consisting of e ggs (da y 14 o f i ncubatio n ) , 
duc klings 11 d y old) , and l aying hens (second lay cyc l e) were s ubmitted to the ~ab for diagnostic 

.lOrkup. 

Salmonella en ter i idis a nd Escherichia co li wer e isolated from the eggs . Omphalitis caused b y E . 
coli was d iagnosed in he ducklings. 

~ecropsy of t h e three laying ducks revealed hepatomegaly and s plenomegaly in all three ducks. 
Perl tonitis and a sci "es were observed in two duc ks . Past ure lla multocida was iso l ated f r om the l 1ver, 
splee n and pe ri toneum. Gastrointest inal a n d respir~ to t·y systems appea r ed normal . Al l three were in

actlve l ayers . 

The l i ver showed the mo s t remarkable p tho l ogy. Grossly, it a peared three to f ive times normal 
size and o cc upied almost the e n t ire abdomina l cavity . It 'o'Ias wh lte to yello'.-I-orang e a nd firm with very 
litel. areas o f normal t issue present. On cut s urface , the liver had a waxy appeara nce and lard- l1ke 
consistancy . His tologlcal sections s taine d wi h HEr vealed a dense and nearly homologous Bubs ance 
that r pl a ced and obliterated preexis t i ng hepat ocytes. Fibr o sis and clusters of b a c teria were a lso ob
served. The s ect ion was stained with Congo Red. The homol ogous substance wa s stai ned o range while the 
normal hepa t ocytes were staine blue. OS.1ng po lar i zed 11ghr., the substance had an apple green bire 
fringence. A diagno s is of a myloidos i s was made . 

AmyloidosiS i n ducks i s cons1dered a metabol i c p roblem and occurs often in the second lay c ycle of 
ducks (Ha i der. Per s onal communication) . In this c a se it appears to be second ary amy l oidosis because of 
the i solation of P. multocida from th li ve r a nd the possible chronic ant.igenic s timulation. It ap
pears that a s ubstant ial decrease in l i ve r f unction occu rs be c a use o f the l ack of nO l'mctl hepat ocy t es . 
The decrease in egg r o d uctl.o n cou ld be cau s ed by the pas eUrellosis a nd the amy l oidosLs. 
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Fo\·,l Cho ler a i n Bro i lee s . With in the past few monchs , foe the f irst t i me i n OUt" collect i ve exper i
ence , we ha ve see n outbreak s of acute f o\Vl c holera in 5 - 6 week o ld b i rds fr om two dlfferent bro i ler op
erat ions. The di sea se was character ized b y a sudden o ns et of mortali t y wh ich i ncr ease d day by day . 
Tot 1 mortal i ty pr ior t o marketing appt"oached 30 % i n one f lock. Nec~' opsy f ind.ings cl o sely resemb l e d 
those seen i n turkeys - i.e. swolle n li ver s a n d spleens wlth d i ssemin ted f ocal necrosis, cons~lidated 
ga ngr nous a ppear ing l u ngs, serosal hemor r hages , f ibrinous airsaccul i tis and per icar d iti s , f i br ' nopur 
ulent exu a te in hock j oints , etc. Uni q ue e nvi r onme n t d l c ircumstances a c c ounti ng for these outbreaks 
were no t read i ly apparen t although , in one operation , the mos t severely affected hous e was accessible 
t o predato r s (skunk s a nd r acco ons). Pasteurella mul t o c ida serotypes iso l ated £orm these t wo cases we re 
serotyped as type 1 nd type 1 c rossed with 4 . 

Cel l ulitis in Broilers . we have seen se veral cases of th i s interesting condi t~on affecting birds 
at around marke t age f rom two dif£erent broiler operation s . Most fre quen tly the condit' on is not rec 
ognl.zed in live b i r ds - the diagnosis being made at slaughter. Gross les ' on s include va r iable yel lOl-I 
i ng and dimpl i ng of t he sk.in ven tral t o t he vent a nd ovel: h van Lro - ca dal aspect o f the breas t;: . On 
incis ing the ski n .a lea the r y g reyish - yell ow membrane of in spissated ex udate i s noted in the sub c ut.i s. 
Frequent ly t h i s film o f exuda t e can be r emoved through the inc i sion and forms a f ai r l y extensi ve s heet: 
some times e x te nding lat:er ally over the thighs . HistOlogica l ly there is extens l ve deep dermatit i s in 
the fe Gted areas i nvo lving the dermis and subcutis. The inflamma t o ry reac tion includes e dema and 
he t erophil i n fi l t rat i on in more ac tive are as a nd accumula ion o f a loall ed- o f f caseati ve sheet of exu 
da.t e surrounded b y a zone of giant cells .i.n the mo r e ch ro n :). c areas of involvement . Coccobac i l l ary bac 
teria can be s een i n microco l onies within th ~ exudate but we have not consistently recovered specif ic 
bacter i a in our culture attempts . Th is condition may af e ct up to 5 % of entire flocks at slaugh t er re 
sulting in ex tensive tr im- outs , dO"lO g rading and whole - c r cas s c ondemna tio n . The re appear s to be a cor 
relation of thi s condit ion wi th the p r esence o f co l iform airsaccul i t i s in affected f l ocks. 

Staphylococcal Dermati ti s in Chickens . Th i s d i sease e nti ty has bee see n in two cases involving 
!'Ihi t e Leghorn Ch ickens . 1.n une access i on 12- ",eek-o l d chicken s ha d un i.£o rmly severe at rophy of t he bur 
sa o £ Fabric i us wh ile the other case aff e cted 18- we ek - old pul lets wi t h su l faquinox al ine t oxic i ty. The 
class ical e xternal feat ure i n both cases loas t he presence o f l ar ge a reas o f s l imy qdngrenous skin with 
un erlying serosangu i nous f l u i d ove r the breast and o cc a s i ona l ly ex t end lng over the th i ghs . In t he i n 
ternal organs evidence of s epticemia i ncl uded swel li ng of livers and splee ns and p tchy t o complete 
conso lidat i on of l ungs . i·l"lt if ocal a r eas of necros i s we r e o cc a s i onall y noted i l i ve rs a nd sp l eens . I n 
severe cases l ungs and s pleens l'lere almost totall y l i quef i e - g i v i ng the appe a r a nce Qf flu i d - fi lled 
sacs. Hi stolog i cally , gang r enous de rma t i t is accompan ied b y subcuticu lar sheets o f bacter ia \V as a co n
s i ste n t fi nding . Necrosis i n liver , s plee n and l ungs wa s also f requent l y accompanied by mi croco lon i es 
or masses of cocc i I·; h ich seemed especial l y nume.r ous around i nt"rst itia l b l ood vesse l s. I n both c a se s 
the re wa s signif i ca n t morta l it y (up to 4 0t) and the d i s ease o c curred \Vi th sudden onset and a very br ie f 
c ourse ( 12 - 24 hou rs ) i n i nd i v i dua l b i rds . 

Bur s a l Cryptospori d i os i s in Br oi l e rs. The re i s li t tle to say a bout th i s protozoan i nfect i on except 
that we have obse rved Cryptos po ridia frequent l y in the l i ni ng ep ithe li um of he bur sa o f Fa b riciu s from 
broi l ers 1 n n ume r ous f locks repre sent i ng 3 di ffe r ent i nteg ra tors . Ge nerally , b ut not a lwa y s, there is 
widespr e a d fol lic u l a r at r ophy (presume d t o r ep resent a seque l t o i nfectious bursa l d i sease ) i n th e af 
fec t ed b urs a s. The i n fected epi the li um i s usuall y hype rplastic wi t h a fo a my appearance o f su r fa ce ce I s 
and the r e i s variab l e i nfi l t ra t i on of he terophi ls within the epithe li um . Freq uently s tr and s o r ma sses 
o f f i brinopurulent exudate are s e en i n the b u r sa l l umi na. Wh i l e f r e quently observed i n ob v i ous ly di s 
ease d bursas, the s ign i fi cance of Cryp tosporid ia is s till u n certa i n . 

Cage Laye r Fat igue (Adu l t Rlckets ). We ' ve seen seve ra l cases of this s ke l eta l d i sorde r i n Leghor n 
ch i c kens at o r jus t pa st pe ak egg prodUction. The c l a s s i c a l features inc l ud e deformiti es o f the ster n um , 
u n i lateral o r b il ate ral f ractu re s and col la pse of the r ib cage an d e xtre me f r agi l ity of l o ng bones . 
Frequently the hen s a r e s t ill i n ac t ive e gg p r oduc ti on . This conditi on i s known to be a metabol i c prob 
lem i nvol v i ng def i c i e nc ies o r i mba lance s of vi tami n D

3
, cal c i um o r phosphorus. The f r e q uent occurrenc e 

o f the cond i t i on r ef l ects a need f or nut ritional ana l ys i s and coun se l ing i n a ffected operations . 
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OUTBRE AKS OF AVI AN ADEN OVIRUS I N WASHI NGTO , FR YE RS DU R NG 19 84 

.~ . Singh Dhillon , DI M, MS , Ph D 
WSU - We stern Washing ton Re se a r ch and Extension Cen t er 

Puya llup , W. 983 71 

Avian ad en o vir us have been known to pro duce hep a titis in you ng and a du lt 
chi cke ns . Evid ence is moun ti ng th at adeno vi rus es can ca us e a vari e ty of clin ic al a nd 
pat ho l og i cal c ond i t i o ns, e. g . temporary drop s in e gg produc t ion , hemorrhages, 
a pl as ti c a ne mia, ne r vo us signs a nd res pira t o ry d iseas e. Ad enoviru s i s o l ations fr om 
trac heas bave been ma de from com me r ci al chic kens under various c ir cums t a nces . 

Objectives 
The ob j ecti ves of th is study inc lu de determi nati on of et iologic al a g e n ts 

in vo l ved in resp i r a t ory prob l ems in fryers and t o eva luate the patho log y i nduced on 
exper i ment a l inoc ula tion 

Mate r i als an d Methods 
Ne cro ps y exami n ation: The frye rs su bmitt ed to the Poultry Di agnostic Laboratory 

o f Weste r n Wa shi ng t on Rese arc h and Extens ion Ce nter, Puyallup, Washin g ton , wit h 
c li n i cal his tory of respi rat o ry inv olvement were ne c ropsie d. Se l ective tis sues were 
coll ec t ed f or isola ti on of causative vi rus and/ or bacteria an d f o r microscopiC 
e xami nati on. 

Gr oss pat holog i c t rac heal alter at ion s inClude catarr hal tra c hei t i s wit h pre sen c e 
of ex ce s s i v e mu coi d ex udat e I n th e tracheas . In an occasio na l b i rd t he lung s 
cont a i n ed f r ot h y ma ter i a l . Mi ld t o moderate a i rsa ccul itis we r e oth e r les ions 
pre s e nt . Fi b r i no us perih e pa t i t i s and per ica rd i t i s le sio ns were ob serve d in some 
grou ps ; an §.. co li Has is o la t e d in mode r at e to hi gh numb e rs. 

Mi c ro s cop i c alte r a tio ns He re of moderate to severe t ra cheitis a n d occa si onally 
mul tl fo ca l pn eumonia . Th e li ver or pa ncr e a s l esions Her e no t seen i n bir ds r ecei ve d 
with cl ini cal hi s tor y of respira to ry pr obl ems . 

Vi ru s i s o la tio n ; Trac he al and lun g sp ecimen s colle ct e d from fry ers with 
r espirato ry pr ob le ms wer e i nocu lat ed via yolk sac in 6 to 7 da y o ld S PF embry os . 
Two t o thre e egg pas s a ge s were ma de . The yol k mat e r i al harv est ed fr om de ad emb ryos 
was i nOCUl a te d In c hic ke k i d ney cel l s t o e val uate c y topa thol og ica l fr e c ts . 
Elect r on mic ros co pic e va lu a ti ons we re ma de on i nd i vidua l sam p le ~ to i denti fy the 
e ti o l ogiC agen t. An avia n a den a vi ru s was i s olate d an d ide n t if ie d f r o m abo ut 18 
f iel d o u tbr e aks of respira t ory prob l e m in fryers. 

Vi r us Pr o pag at ion : Si x of t hese fie ld isol ants of av i an ad en ovi r us were 
s e lec ted an d propagate d in c h ic ke n - emb ryo kidney cell s . Th e tissue cu lt ure f l ui d was 
ha r ve ste d, ti t r ated an d ma i n ta i ned at -65 0 C. 

Bi r d inoc ul a tio n: One hun dred f orty strai g ht r un f rye rs were r e ared i n grou ps 
of 20 , on wood s hav i ng Ii t e r i n in dividual 3 . 6 x 5 M colony hou ses l oc a ted 10 mete r s 
a pa r t . Th e bir d s were wi ng ba n de d. Food and water was prov id ed ed l ibi t um. Fi ve 
bir ds, whe n 4 we e k s ol d , we r e giv e n an av ian ad enovi ru s 0.2 ml 10 reID 50 
in t r a t r a c hea lly . Another 5 c hi cks recei ved 0 . 0 5 ml o f 2 x 10 9 CF U/ ml o f an E. coli 
int r anasally in addit io n to the adenovirus . Fiv e b i rds 'der e a dmini s t e re d onl y E-. -
coli . Remaini n g 5 bi r ds we r e t re a e d as un j noculat e d co n tac t con tro l s. A gr ou- of 
20birds \ er e ke pt in a col ony ho us e a s un inoc ula te d con t r o ls . The bi r ds i n each 
g r ou p we r e weighed a t 4, 5 , 6 a nd 7 we e ks of age . 

Results o f Ex perimental Inocul at i on 
Respiratory rales were obs e r ve d in a n oc c a s i onal b i rd. All si x adenovi r us 

isolate s produce d moderate t r acheitis i n birds ino c ula te d with adenov i r us, 
adenovi r us/E. coli combinatio n , E . coli and unlnoculat e d c on t a c t cont rol s . 
Mul tifocal pneumonia ';las obser ved in a n occa s io nal b ird . Adeno vir' us ino c ulated birds 
failed to attain weights compa re d to unin o culated cont ro ls. No microscopic t r acheal 
or lung alterations were pr esent i n uninoculaLed c on ro ls. 
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MonEL STATE DISEASE PREVENTION' PROGRAM 

Dr. I r vin L . Pe t erson 
Vete r ina ry Services 

Animal and Plant HeaJth Inspec t ion Service 
U.S . Departmen t of Agriculture 

F deral Bu i l ding , Room R28 
Hyattsvi lle, MD 207R 2 

The Na ~iona l Poultry Imp r ovement P lan (~~IP) was reques t ed to develop recommenda tions for a 
pr ogr am to pre vent poult ry di seas es . These recommendat i ons coul d then s erve as a model for ind i v dual 
S tat es in developing a prevention program applicable t o t hei r ~tA t e . 

A s pecial i ndustry subcommittee of the Genera l Confe rence Committ ee of the NFlP suggested three 
ob1 ec t i ves f or s uch a program. The first objec tive wss to pr ovide r ecommen da rions f or preven ting t he 
i nitial i ntroduction or occurre nce of poultry disea ses . The s econd ob j e c tlve was to provi de gu i d l i ne s 
and r ecommen da tions on how to r espond to an outbreak. of ce r t ll in dt seases . The t hird ob:le ct ive was to 
provi de gu i delines and recommendations under which the ~ou ltry indus try could continue t o operate and 
ca rT y out its necessa ry f unctions uoller various di sease situations. 

The intent of the mod el program would be to preven t the int r oduc tion Rnd spread of di srup t ive 
di s ea s es of pou ltry at minim~l cost with as few rest r i ct ions as possi ble and as untfonmly as poss i ble 
among Sta t es. 

One of th e f i rs t requirement s of such a progr m is the des i gnation of an Ac tion genc y in e ach 
S t a t e to respond t o an ou tbre ak o f a specifi c di sease , to commu ni cat d'l.a ea se con t r ol infonDllti on, and 
to de termine policy a nd make decisions concerning th pr even tion program. 

Anot her requirement of an effect i ve pr ogram is to ensure availabi ~ j ty of au thori t y . fund i nR, 
fa c li t i es, and personne l to ca rry out a moni toring and s urvei llance pr ogram f or speci f i e d diseas es and 
t o c arry ou t t he necessary control or eradication e ffo r t s. 

Each Sta te should determine the diseases tha~ are of importa nce t o its indust ry and the a ct ion 
wh1ch s hou ld be taken i n each ca se. A proposed re~o rt l ng s cheme f or t he various types of di s ea s e s 
( i .e., emergency di seases, action diseases , a nd r e por table diseases ) ~jl l be presented . Some di seas e s 
that a r e being cons it't er('d fo r a l i sting of repo rt a ble pou l try t'tis eases a re : avlan i nf l uenza , c lini cal 
Newcast l e di seas e , pullor um and fowl typhoid, infecti ous l a r yngotracheit ts , chlamy dio st s i n poult ry , 
avi an adenovi r us 12? infection , infec t i ous coryza i n commerctal chickens, mycoplasmos! s i n c omm r cial 
pou l try , avian cho lera, and duck virus e nteritis. 

In ord e r that va r ious pouJtry products may move acros s State lines with as few rest r i ct ions as 
possib l e and minimal effo rt, a system for cJass ifying Sta t es i s being considered. The pr oposed 
c l a s s f ica tion would be based on disease control capabili t i s, diseAse con trol measures be i ng t aken, 
and the exis t i ng poultry disease situation within the part i cu tar Sta t e. Pou ltry health off i cia ls of 
impor r i ng S tates would be aware of poultry products enter i ng the i r Stat e either on a n annu a t , periodic, 
or s hipment bas i s depending upon a State's classifi ca t i on. It is expec t ed that a p rop osed mo del 
program wi ll evolve and can be presented at the nexr Bi enn i al Plan Confe r ence scheduled for June 24-2n, 
19R6 , i n San Franc i s co, California. 
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PROFITABLE HEALTH AND MANAGEMENT SURVEILLANCE PROGRAMS 

Jerr y L. Rountree, D.V.M ., M.S., P.A. 

Bio-Accountability Consultant 


Li tchfield , Maine 04)50 


Introducti on 

Profi table health and management ur veillance pr ograms are based first and fore 
most on knowing t he immuno-capabilities of t he individual chick n , and thereupon, the 
fl ock( s ). A simple a ssessmen t to determine thi s comp etence is by t wo week and f our 
week n ecropsy inspection of the Thymus, the Bursa, and t he Bone Marrow. Re l ating this 
i nformation then to s er ology and production effi ciency parameters gives one a clear 
view of t he past, t he present, and the future pr obabil ities inher ent to flock per
f ormance . to LET THE CHIeKE () ELL YOU " 

Thymus , Bursa, and Bone Marrow FIGURE 1. 
Ne cropsy Me t hod 

A f l ock sample consi sting of 1 0 chicks 
selec ed as 5 small si ze, but active, and 5 1 ~.£F,:~~~_m~~' ~ I~~' : T.,- e' ~I
average s'ze ( n o culls) is collected. ~~--
Sampl es are tak n from t he floc k at tw o 
speci f i c ages - 14 days ( 1 2 to 16 range) ftrc8lX",,-Jl1lm ' .. CRlTlr-A.OSJ5U/I 

and 28 days (26 to 30 r ange) . .. • , , 1 . ) .. : , . 

Th e chickens are sacri fi ced by neck : - -: o g~~~~~~-": 91~II .&J (jdisarticulati on and inspec ted according to ~ r-a.< ~ 
the meth od depi ct~d in figure 1. 

Rec ording the s core is don e by compar
ing the Thymus in relat i onship to neck size , 
the Bursa i n relationshi p to body size, and 
the Bone Marrow is a color comparison. 

Score numbers arel 1 severe damage 
2 
J 

moderate damage 
:; n o damage 

rw .'('lo,,,,,lno ~,.. n~'" tw ti' In "Cit ~t.oot"V "nd ttCkJ.Damage assessed at two weeks has occurr bl y\ae .'~ I . nu..n("~ 1 eco,.. b", POl.ntH,' DLUlbe'r 'or ",,,cent.o. 

ed duri ng the time fr am e when acti ve matura- I 

tion and peripheralization of t he T & B cellslr--------------~I ~ 


n ormal l y occu s. Significant and permanent Ii 5i~i·gr~~:f~@~:u:: ~ ':~ ' ''''':- ' ;''''''I 1 ;-xgD. I' ;:i:!
gener ali zed immunosuppressi on is the conse- . _.JlAI_ -~~~:f: ..'0cst " i-,. . ""u 

quenc e of this damage. ill...1'L=:n oo.~~...Cltm'Mf)' .•gm.'''::~::I~ 

FI GURE 2. Scoring t he ecropsv 
Surveillanc e 

Af t er recording the de
te~~ed numbers on a form as 
shown i n P'gure 2.• the scor e 
i cal culated a s f ollowsl 

The number of bi rds in the 
sampl e i s multi p l ied by 3, 
hus giv'ng the highest 

numerical score possible. 

Th e ac tual numerical value 
is determined as i n Figure 2 
then divided by the highest 
possi bl e val ue to give a 
p rcentage (%) val ue. 

he flo ck i mmunocompetency 
is report ed a s score %and 
%number of l's, 

A low flock % i ndicates de
f icient f lock immunocompeoen 
cy. % 's reve al s i ndi vidual 
host problems in competence , 
ie; unifor mi ty. 
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Flo c k Se ro l ogy P rofiling 

T o be effective and of value, many factors mu s t be include d in a serologi cal 
s u r ve i llance effort and coordinated " such as i mmun oc ompeten c e , vacci nation h istory, 
clinical hi story, and paired serology. Fi gu r e J sh ows a s i mple con trol do cument de
signed to coordinate many of these factors in a broiler setting. There may be some 
slight variations of need from geographical ar ea to area, b ut t h e r equi r emen t for 
con t i nuity and coordinated information is ubiquitou s . 

An other valued form of surveillance is ap plying actual occ uranc e s again s t a prob
abili ty mo del for the specific time frame of i n f luence. Such a model i s demonstrated 
in Fi gure 4. 

F IGURE J . F IGURE 4. 

__, __.tl s __, __nil __~ __1"1. 

-:-e "AT ~!l~'5ItlLr"'S AClUAl g ; 
lb,... &\It.. iotI. I1a rtcw 

__, __". __, __H !I __, _ _ ", 

't'..Kx:p,.,H'ICIJ! fl r ~riijlY 

u.w;r;r(,N I GUlIl'CA !. I£!PU"by u :sroty :___________ 

7rJ. 1 

..... 1"' , 
i n'. 2 011. 

'1{J'f 

J)Y 

...." .... , 

~"" ....". 
1m 

"' '"' S-lI)J 

1It", 

aA:tjJ roCK U;"'"T'! 

11i;.A!ljW1 Mqwr::r;;x GQa.. 

~~ 
HA1(" lt ';q 0 

1 

11151 i' RQ!ABg caUS]!""l pr ItfPTUW;: 
r !JM': ['hC 0 - iQ "'X' (2 d - 6 'II.y_ •••hrt aOM.1h;y 

_ . [;a nD"; "'trIS k '" en 

I ' 

L ;1~~~~l~l~~~=~f~n} Q~~i=: . ",nLci1 CIlI'I.'t,T{tlU'I:* t o I!Ih. : ':" '~:-~ '!: ~'::" 
;::. ~ ~~: .. ~~!.'O:~:!~~~~ll~~c ~~nt"th,~;. <l1. r l c : l¥ :a PE"Q C!.ru :J~ 

! I. :n.g; !"!1M!" 1 - C dAVI /" ,'0 - ) , 0 ~. I'IU Y! ••'t ~or'::a1~ '; y I I ... . 
l;f 'I.e cir} ti CI": o t"i:le..ih..,.. c or:t.mi=: At"i.an (t~ I .t.:t~nl . 
2. "' . .. . MI - • tleuU\4 , .Y' t'op ,", ., illt' :: p:n.y v.c c ~ .",::a t. .. cr. ! c;;"" ualnat:!cr:. 

5, :~YJ~tll'" ~, 
2 , ~..rhd U'!:n.IIIH in I;...~ol c~r.. &r.d liar!.:,' ~ :c :1 dl ti an.• . l •• 
~, t; r\il:k f'UI • • ~:C , 

rn , ~~ nux,; 6 - t'" Jay; reo . ; 4. :; 1 - 1: r:11l,)'a nu"'h.~ o,;-t.a..l!. -=:,' I ~ . 

"' , ~c1.... t'." "lcr o'bhJ. ( ba;; <: lIri a/o:l"lt!. :' 111I11 c ':;' '';115 . 

~ , ?hYl10110l ig lol!gtl 
:"r cb l lZlll o C qLtL!:i':'J !I/'. d/o r Q!d1I :'1.'ty oJf ! ..d . ""a tl:r , ur , lUul .~C.. 

Coord ina tion OI Survei llance 

Prob lems determined by surveillance me an many different things to different 
individual s , depending 'on their particular i n tere s t(l s ) . To the pathologist they mean 
serology , h istopathology, and nutrition. To the nutritionist they mean protein, 
vitamins, and diseases. To the management specialist they mean lighting, feedi n g 
progr ams, nutrition, and di sease. To the poultryman, be he an integrator or backyard 
putterer, problems determined by surveillance mean all of the above and correctly so, 

FIGURE 5. 
.IU D 

8. 

0, 

E. 

Surveillance must be coordinated, analyze d , and us ed to be profitable. Figure 5 
sh ows a control document which h a s been very helpful in this regard. It takes into 
cons ide ration all the ma;jor factors relative to chicken p ro ductivity (this examp le 
h appens to b e for he avy bre e d layers). Continue the numbers acc umulated by Figu r e 5 
and s Ubmi t th em to graphic analysi s as sh own by Figure 6 . , and r eally most of the ob
s cure problems b ecome, if not absolutely clear . t hen ce r tainly more l ike ly so lved. 
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FIGURE 6. 
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Summary 

Know the immunocompetence of the f l ock(s) a s represented by ~ndi viduals and as 

determined first by two and f our week necr o< sy prooedures. Track, fo llow, and know 

the other ma jor i ndicators of health and management. Col l ate, ooordinate , and ana

l yze the i nf ormati on in a ingl eo i' c·rma t . 


Us e th . ni'ormati on t o oiroumv nt and prevent repeti t i on of problems . , t he 
future. Heal th and management surveillance i s primari l y effecti ve for fu t ur e p l an ng , 
n ot fi r e f igh t ing. 

AND REMEMBER 

The essent i al bi o-physica l and social needs of t he indivi dual ch" cken 

mus t be met if a f l ock, c ompany, or integrati on is t o achi eve heal t h 

and p r o uctivity goal s, 


I LET THE CH I CKEN ( S) TELL YOU! 
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Prof i les Of Cb ickens. ROY E. LUGI NBUHL, Ph.D ., SPAFAS , I NC. 

Th e poul t r y indus t r y has entered a new e ra in health monitorin g . Techniques are 
n ow available util izing automatic readers and computer ~. The enzyme-linked immu n o
sorbent assay (ELI SA) for an t igen-antibody r eactions allows the laboratory to ob tain 
a t i t r ation on a single diiution of serum. This value i s automatically printed on 
paper or in a computer. Th e computer can be instructed to print a histogram wi t h bar 
values f or relative tite rs . The histogram allows an immed ia t e evaluation of the 
serological status of the flock. 

Serum profiles can nOvl be performed for the follm'Ting avian diseases : 

Newcastle dis e ase 
Infectious bronchit i s 
Avian encephalomyelit is 
Reovirus 
Infectious bur s al disease 
Mycoplasma gallisepticum 
Mycoplasma synoviae 

Profile s on baby chicks monitor materna l antibodies and thereby warn the poultry 
man o f the need for a booster vaccination in the breeder flock . Profiles on grow~ng 
birds evaluate the efficac y of the immunization program. Pr of i les on mature birds 
provide a warning system f or revaccination . 

FARM: J OE! Smith 
FLOCK: B , 1 da y-old INFECTIOUS BURSAL DISEASE 

DATE: 6-1-84 

1(t 1 (1 

o 2 3 4 
r'JEG RELATIVE TITER 

NO. ABOVE COLUMN(S) NO. OF SAMF'LES 

THE ANTIBODY LEVEL IN THE PARENTS OF 
THESE BIRDS IS EXCELLENT . NO 
VACCINATION IS NEEDED . 

57 

5 6 
HIGH 



FARM: Joe Smith 
INFECTIOUS BURSAL DI SEASE FLOCK: B , 1 day-old 

DATE : 6 -: - 84 

13 

5 6 
HIGH 

(I 234 

NEG RELATI VE TITER 


NO. ABOVE COLUMN(S) NO. OF ,sAMPLES 

THE ANTIBODY LEVEL I N TH E PA RENTS OF 
THESE BIRDS IS MARGI NAL. 

ANOTHER PROFILE SHOUL D BE OBTAINED 
I N ABOUT ONE MONTH. 

FARM: J o e Sm i th 
FLOCK : B. 1 d a y - old I NFECT I OUS BURSAL DISEASE 

DATE : 6 - 1- 84 

5 5 

(I 1. 2 3 4 5 6 
~IEG REL ATIVE TI TER 

NO. ABOV E CO LUMN(S ) NO. OF SAMP LES 

THE ANTIBODY LEVEL IN THE PARENTS OF 
THESE BIRDS I S POOR. THE PARENT FLOCK 
NEEDS A VACC INATION . 

S8 

HI GH 



;'!ONOCLO NA L ANTIBODY TO DIFFERENTIATE EXOGENOUS FROM ENDOG ENO US AVIAN LEIJl(OS IS VIRUSES 

L. F. Lee, Ph.D.; R. F . Silva, Ph . D.; E . J . Sm i th , Ph . D.; L . ll . Crittenden, Ph.D. 
US DA-ARS - Reg iona l Poultry Resea rch Labora t ory 


3606 East ~ount Hope Road , East Lan s i n g, MI 48 8 23 


Y- Q Cheng , D.V.M. 
Institute of Veterinary Uedici n e 

Fujian Academy of Agricultural Sc ience s , The Pe ople' s Repub li c of China 

Avia n retrov iru s e s a r e congenitally transmit t ed by exogenously infec t ed hens. Consequen tly , 
t oleran t progeny re cycle avi a n l e ukosis viruses (ALVs) of s ubgro u p A, ll , C a n d D to succeeding g en
erations (6,9) . Subgroups A and B viruses are the c ommo nly occu rTing f i e ld strains and typicall y 
ca use bursal- dependent lympho id tumors ~ n chickens . Subgroups C a nd D viruses have not yet been d e
t ec te d 1n t he field in the Un ited States. Moreover , gene ti ca lly re l ate d but nononcogen ic , en do genous 
retrovir uses which are c lassified in subgroup E are tra nsmitted t h r ough the germl ine an d a re i nherited 
as Men de l ian ge nes (3 ). 

An ALV group-specific antigen (p27) is detected at high titers in egg a l bumens from inf ected 
breeding hens . The presence of this an Ugen is co rre la ted wi th congen i ta l transmi ss ion of e xo genous 
ALV (3, 4 ,6 , 9) . In ALV reduction or eradic.ation prog r ams , p27 -ne ga t i ve dam s ar e se l e c ted by c ommer c ia l 
bre e der s for reprod ucti on. An t i s e rum to p27 is u se d fo r selectio n i n the f i e l d, bu t it cannot dis
ti ng uis h be tween endog en ous and exogenous virus inf ec tions . The e nhan c ed s en si ttvi t y of e n zyme
linked i mm uno sorbent a ssays (ELISA) tends to conf u se c lassifi ca tion o f the sta tus of ALV i nfec t ion in 
f ie l d f l ocks becau se some normal chickens with ev genes may express p27. On the other hand , hy 
bridomas t hat secrete monoclonal antibodies (MCA) specific onl y fo r e xoge n ous ALV an tigens may over
come ambigui ties 1n in t erpretation of the field sta tus o f f l ocks . ~e repo r t the deve lopme n t of a MCA, 
6AL42, which can be used either in an indirect ELISA or a doubl e -antibody sandw ich ELISA wi th rabbit 
an t iser um to p27 to differentiate betwee n e ndogeno us vi ru se s from e xo genous ALVs. 

Chic ke n embryo fibr oblasts (CEF) from Il-day- o l d SPAFAS White Leghorn emb ryo s (C/O) we re cultured 
in me di um 199 a nd me d ium FLO supplemented with 4% cal f s e r um. Avian Leukosi s viruses used i n th is 
study incl uded subgroup A viruse s (two field isolates , RPL- 40 and RPL- 4 2 ) j su bg rou ps A an d B vi ruses 
( avian mye l o bla s t o sis viruses); a subgroup B virus (the Rous-as socia ted v irus, type 2, RAV-2); a 
s u bgroup C vir us ( t he Prague C strain of Rous sarcoma v irus , PrC - RSV ) ; a s ubgroup D vi rus (the Carr 
Zilbe r s t r ain o f RSV , CZ-RSV); and a subgroup E vi r us (Rous-assoc ia ted v i r us, type 0 , RAV-O) (3) . 
Another r e trovirus, re t iculoendotheliosl.s virus (stra i n T , REV- T) was i nc lude d fo r t e sting the speci
f ic i t y o f MCAs. Albumen samples were obtained from c h icken s in f e c ted wi th RPL-40 vir us an d ch i cken s 
tha t spontaneously produced endogenous RAV-O (3). 

Hybri domas were produced by fusing spleen cells, obtained from Balb/c fema ~. e mice immunized with 
Schmidt-Rupp i n strai n of Rous sarcoma virus (RSV) transfor med Balb/e mouse cells , With NS-l mye loma 
cells in t he presence of 3S% polyethylene glycol as previ ously repor ted (S). Hybridoma supernatants 
( SO u 1) we re added t o wells of microtiter plates previ ou s ly coa t ed with 2S0 ng of pu r if ied RPL-40 
virus and allow ed to react for 60 min at 37 C. Unbound a n t i bodi es were removed by washing three times 
with pho sphat e buffer saline (PBS) with 1% Tween 80. Goa t anti- mouse I gG (100 ul) conj ugated to 
horseradi sh pe r oxidase was added to the wells and reacted fo r 60 min at 3 7 C. Finally , 100 ul 
ami nosa l i cyli c acid (1 mg/ml) in H 0 was added and absorbanc i es were measured after 1 hr in an ELI SA 
minireader . Fo r double antibody EtIS A, the procedure wa s essen tially the same e xcep t that the wells 
were coated wi th the first anti body and antigens or albume n samples were rea cted fo r 60 min f o l l owed by 
a dding e ither the homologous or heterologous second conjugated an ti body. For the determina t i on of 
the t iter of t he ascit ic antibody, the endpoint dilution o f the an tibod y, which gave an absorbance of 
0.2S at 490 nm , wa s considered as the endpoint titer. 

Twelve separate fusions produced only one MCA , 6AL4 2, specific f or p27 . The react ivi ty o f th i s 
MCA agains t seve ral viruses i s summarized in Table 1. It reac ted in an indirect ELISA with exogeno us 
subgroup A, B, C and D vi ruses (RPL-40, AMV, RAV-2, PrC-RSV a n d CZ-RSV) to a ti te r of 10S - 10 7 , but 
on l y to a titer of 10 4 with endogenous RAV-O virus . MCA 6AL42 h highly specific fo r AL V; n o re
ac tivity was observed with REV-T preparations or un infec t e d CEF ex t rac t s. The ~ICA 6AL42 was found 
to be of the IgG2a isoty pe by double diffusion agar gel using rabbi t a n t ise ra to specific mouse 
immunoglobulin isotypes. 

To further test the ability of 6AL42 to distinguish be tween in fect i on s by exogenous and endogen
o us vi ruses, CEF cells were separately infected with three exogenous ALVs (RPL-40 , RPL-42 and RAV-l) 
and one endogenous ALV (RAV-O) . At intervals between 4 and 21 days a f te r infe ction, cells were trypsi
n ized and seeded in micro-ELIS A plates for assay of p27 u s i ng an indirect ELISA (2). The results 
o f a representative test, at 9 days after infection , with anti -p27 an t ibody and MCA 6AL42 from asc ites 
are summarize d i n Ta ble 2 . As shown, an ti-p27 was positive fo r cells i n f ec ted with RPL-40, RP L-42 , 
RAV- l and RAV - O, whereas 6 AL42 reacted with all but RAV-O -in fe c ted cell s. Th e finding further sup
ports the conclus ion thst 6AL42 can differeniate RAV- O from o ther v iruses. 

An tis e r um to p27 has been emp ioyed in the field among commerc ial breedeTs. However, it cannot 
d isti n guish between endogenous and exogenous virus infection s . MCA 6AL42 was dev e l oped fo r d i f fe r 
ential d i a gnosis of exogenous ALV infeCtion, or, more s pec i fic al l y , infec tions by en dogenou s RAV- O 
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and exogenous f ie ld strains such as RPL-40. Preliminary data using 6AL4 2 to detect p27 in albumen 
i ndica t ed that it is useful in identifying hens shedding exogenous gs an ti gen s. The r eason for the 
discrimi na tion is proba bly because of the preferent ia l reactiv l ties of 6AL42 wh ich may reflect differ
ences in the a t r ucture and configuration of p27 en coded by en dog enous and exogenou3 ALV ( 1 , 7). 

Table 1 

Rea ctivity of MCA 6AL42 (IgG2a) Supernat Dt and 
Asc ites Fluid Against ALVs in ELI SAs 

Hybridomas 
Superna tantsb FluideAsc ite s 

Virus (O.D. 490) ( O.D. 490) (Ti t er ) 

RPL-40 1.18 0.35 10 7 

AMV 1.07 0.31 107 

RAIJ-2 1. 03 0.48 105 
Pr- C 0.64 0.40 105 
Carr- Zilbe r 0.90 0.30 10 6 

RAV- O 0.35 0.28 104 

REV-T 0 . 09 0.26 <10 
CEF 0.12 0.25 <10 

a We lls were coated with 100 ul (250 ng) o f 
purifi ed ALV. 100 ul of 6AL42 a t various dil u t ions 
was r eac ted for 60 min follo we d by r a bbit an ti 
mouse IgG con jugated to horse r adish peroxida se. 
The rea ctivity was expressed as absorbance at 
49 0 nm. 

bS uperna tan t antibody without diluti on. 
cEndpoint ti ter was deterre i ned at the end 

poin t dilu t ion of the antibody which gave an a b
sorban ce at 490 nm of 0.25. 

Table 2 

6AL4 2 As cites fo r p27 Detecti on in ALV- I n f ected 
Ce llss 

Virus-inf ected cells Anti-p27 6AL42 

RPL-40 ) 2.00 b 1. 70 
RPL-4 2 ) 2. 00 1. 68 
RAV- l ) 2.00 1. 63 
RAV- O >2 . 00 0 .2.0 
R'EV-T 0.15 0.09 
l SB-CEF 0 .10 0.01 
Une O-C EF 0 . 09 0 . 02 
SPA FAS- CEF 0 . 11 0 .03 

a s x 104 i nfecte d CEF at 9 dsys af ter in
fection with AL Vs. In fected ce l l s were fixe d 
with lice t one. The d iluti on s of 6AL42 ascite s 
ueed was 1-500 . 

bAb s orbance at 49 0 nm. 
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DIA RRHEA, ENTERITIS , l'L<\LABSORPTION, MLD I GES TION AND VIRUSES 

Y. N. Saif, D. 1. Reynolds, 1. J. Saif, a nd K. hI. Theil 

Food Animal Health Re search Prog ram 


Ohio Agricultural Research and De v elopment Center 

The 	 Ohio State Universiey 

Wooster, Ohio 44691 

The title of this article has a small sampling of s ome o f the d~scriptlons given t o a condi ti o n 
r cogni~ed in broller chicks and turkey poults appearing in the first two weeks of life . t he problem 
ha s become of economic concern and extensive investigations are pro ceeding in man y laboratories i n a n 
a tt empt to understand its pathogenesis and to define Its etiology/ies. A va r ie t y of o the r t e!:"ms has 
been used to describe the condition and these t e rms refer to clinical slgns obse rved in affec ted birds. 
Ha ny believe these signs are secondary nutrltiona~ de fici ence s that follol'} the original diarrheal 
ente ritis . In a brief review of the literature, diarrhea was the most consisten t early cl inical s i g n 
described i n Dutbreaks of the disease followed by unevenness of the affected flocks . Excessive drink
l n g and nervousness "ere noticed during the early stage of the disease wit h increased mo rtal i t y. 
Abnormal feathering, skeletal abnormalities, and variou s signs that enuld be related t o nutr ient def i 
cien ces ap pear in the aftermath of the acute stage of the disease. An interesting face t abou t th is 
conditl o n is the similarities in signs and lesions observed in the b r oiler chick a nd the t u rke y poul t. 
It should be men tioned that differences in clInical slgn s and lesions ",e re obse rved In broilers in 
different parts of the world. That does not necessaril y mean tha t we are dealing with mo re than o ne 
disease . 

Observations on Po s sible Etiology/les: The fai lure t o in c rimlnate recognized e nteropathogens as 
cause s fo r t he c ondition led to extensive searches fo r v iruses a nd othe r age nt s that migh t be asso~i
a t ed wi th t he condi tion. A variety of viruses Here identified in gut cont ents of a f fec t e d b r ol l ers. 
These in~luded: di fferent g r oups of rotaviruses, reov iruses, e nter ovi ruses , a de novirus e s , cal'ci
vi ruses , co r onavi r us, parvoviruses and an unidenti fi d s mall round RNA vi ruses . In turkey poult s the 
f ol l owing viruses we re id e ntified: t ",o groups of r o taviruses , as troviruses, reovir uses , e nterovi ruses , 
adenovi ruses , and pa r vov iruses, The similarities be t wee n the viral. agents de t ec ted in poult s and 
c hicks are obvio us. 

Researchers in t he US have been ve r y interested in the ro le of Te ovir uses and it '''as possible to 
reproduce some of the l e slons of malabso rption syndrome In b roi l ers l-li t h some r eoviru s iso l a t es , but 
t he results were not a l ways consistent. A c loned reovi r us "as r e p() rted t o cause 101" absorption of 
D- Xy l ose i n turkey poult s in the US. In Ireland, broile r s inoc ulated ''lith a combinat i on of an entero
like virus and a r eovirus developed some slgns of ma labso r p tlo n . 

At t he pre sent tlme the ~ause/s of the syndr ome is not complet ly clear. The possibili ty exists 
that an a gen t or a gen ts t ha t have not been as yet asso c iated In th t he disease may singly o r in 
c omb i na ti o n inltiate the di sease. 

I n the following part of thi s report we pre s e nt i nfor matio n gen.e r ated in ou r labora tory o n the 
de t ec tio n of viruses i n t he gu t contents o f diar r he l c pou lt s and on e xpe rimental studie s in turkey 
po ul t s. 
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Samples were collec > or submi tt ed t o our labo r atory f r om 47 f locks in th fo llowing states : 
California, Indiana, low , ;'1inne 90ta , Nebraska . Nor t h Carol ina and Ohio . The flocks of origin var ied 
from 10 to 21 days of age. The main c l inical signs e sc ribed f or these f locks wer e dia rrhea and vari a
t ions in ize ac companied by i ncr ease i n morbidity and mort 11 ty. El e c t ron mi c r oscopy immune
electron microscopy and polyacr yl amide gel elec trop ore is were the tec hniques used for detection of 
viruses. Standard bacte riologi cal techniques we re used for bacterial isol at ion . 

Viruses were de t ected i n L1 but one of the above fl ocks . he following v:lru ses we r e de t ec ted 
and are l isted in order of prevel ance: a rotavirus- like agen t (RVLA) , as troviruses, re oriruses , 
rotaviruses, en teroviruses and adena i ruses. The maj or it y o f the S mp 1e" had more than one t ype 
of virus. Salmonella was isol, t ed f rom one of t he fl ocks exami ned. The rotaviru~ and R\~A were 
morphologi ca ll y indis t ingui shable but were differ nt iated by immune-e l ec tron microscopy. The t urkey 
rot virus reac t ed wi h an f sera t o bovi ne nd swine ro t avirus, w e reas t he RVLA di d no t . The RNA 
ele trophoretic migrat i on pa t tern of t he R\~A ,·Ias different f r om t ha t of conventional r o taviruses 
and r eoviruses. 

Ie ear lie r cA~er1ments i n our laborator y , a combination of the R~A and t he as tro-like vir us 
ino ulete i nto specifi c pathogen free (SPF) turkey poults resu te i n diarrhea. The ro t avirus alone 
was associat ed wi t h very mi ld c l i ni 1 signs and l esions. La t r , Dr. Reyno lds of our labo ratory was 
able t o separa t e t he astra- like vi r u nd proceeded to inoculate SPF poul t s. Th birds developed pro
fuse diarrhea simil r t o t hat obse rved i n poult s i nocul ated with the combination of RVL and the 
astr a- like virus . The intesc in 1 tr et s of t hese birds I,ere distended, l ost tone were f ull of gas and 
flui d con t ents and the caeca had fra t y con t en ts . There were s tati st i cally significan t differences in 
t he we i ght and of D- Xyl ose absorptiou between t he i noc 1 te d and control birds as seen in t he t ab l e. 

Comparison of Day Old Poult s Inocula t ed wi t h As t ra- like Vi ru s t o 
AUni noculated Control Poul ts. 

Days PO St Inoculat ion 
3 57 9 11 13 

Ave. Body Wg t . (Kg) 
Con t r ol 0.044 0.078 0.084 0 . 118 0 . 148 0 . 170 0 .200 
Inocul a t ed 0. 046 0.062* 0 . 058* 0. 086;' 0 . 11 4* 0 . 142;' 0 . 162* 

U- Xyl ose absorp t ion (mg /dl) B 
Con t ro l s 23.798 19 .162 29 .1 44 18 . 40 41 . 026 20.972 20 .5 9 
I nocula ted 20 . 678 10 .196* 14 . 14:" 10 . 52 24. 092* 16 .634 16 .1 62 

*Sta t lstica l l y s i gn i fi cant di f fe rence from controls . 

A35 control bi rds and 35 inocula te d birds we r e housed in separate 
steri lized i sola t ors, 5 birds/ gro up we r e evaluated on day indi ca t ed. 

BAverage serum D-Xyl ose values at 90 minute s af r o r al administra tion . 

These result s have been r epeatedly obtained in several expe riment s . Unfo rtunately , these experimen ts 
were of s hort term, bence, any possible long term nutritiona l defici e nces were no t obse rved . Ye t , i t 
was demonstrated tha t the a t ro- like vi rus does cause an enteric disease i n turkey poul ts. W~e thc r t 1.is 
virus plays a role i n t he malab sorption syndrome of broilers is no t knDlm . It sho uld be ment w ned . that 
t hese as t ro- like viruses are not easy to i dentify , and onl )' s ome of t hese viruses s how t he t ypica l f~ve or 
six po in t star morphology. The y a l so fall i n the same size range as ent e roviruses . 

We l e a rned f rom the survey tha t in most dia rrheal out breaks of turkey poul t s, ~ore th~ one viral 
agent was present . Informa tion on the pathogenicity of the se vi ruse s i rathe: lim~ted. W~th t he 
excep t ion of reovir use s and some rotaviruses , the o the r viruses report ed are d~f f ic u l t to propaga t e i n 
vitro . Reoviruses in par t icul r are the easiest group t o propaga t e i n vitro and ar~ rath~r widespread 
i o t urkey flO CKS (a s i mi l ar widespread occurrence of reoviruse s has be n reported ~n bro~ler s) . , 
Because of the widesp r ead occurrence of a variety of viruses i n comme r cial f locks , the c hoice of bi rds 
to be used fo r expe r imental s tudies become s very important . 

Curren tly we are concentra t i ng our e fforts on defining the rol e of d i fferent viruse s in enter! 
dis ase /malab s~rp t i on 0 f t urkey poults. Plans are a lso underway to conduc similar s tudies ,dth . 
broiler chi cks I t is fel t tha t de fining t he role of t he di f f erent virus s singly and i n combina twn 
coul d le d t o ~ bet t r unders t anding of the e tio l ogy/ ies of enteritis/malabsorption syndrome of poultry . 
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' lALABSORPTION - "DO l.JE SPEAK THE SAME LANGUAGE 0 BOTH SI ES OF THE ATLANTIC ?" 

• 	Ing. D. Jaspers , K. Rudd 
Int" Ve t. s er v o dept. Du phar B. V. 
P. B. 2, 1380 AR Weesp , Holland 
Sals wry Charles City , Iowa. 


Introduc tion 


During th e 33rd '..:PDC congress there were a num be r of presentat ions on M.A.S. and in the 
di scus s ions it appeared to the authors that a par t of th e i deas on the et i ology of the 
disease , also differenc es i n clin i c 1 symptoms, gross l e sions, histo pathological 
f indi ngs , prophylaxus and ecmlomical importance wer e evident between the U.S. and 
E rope and even within the U.S . and between European countr i es . In order to check this 
observation the authors together with Dr. Ben Kouwenhoven of the Dutch Poultry Heal th 
I nst itu te composed an inquir y consis ting of 35 questions, which. to their opinion , 
seemed a ll relevan t as far as MAS i s concer ned . These questionnaires were sen t ou t to 
experts on M.A .S . via the outlets in, the US , Europe ~nd the Far and Middle East. 
This inquiry was nnt m~n t to fulfil all demands of a statistically highly ranked 
investigat ion, but must be seen as an attempt to know where are we walking band i n 
hand and where do we split up . The presentation i s decided in two parts. In the 
first part the preliminary outcome of t he quiry i s given divided in the headings 
1. Clinical s)'1'1ptoms. 2. P.M. 's, 3. miscellaneous . 

In the second part more det a ils are given on the etiology of t he disease, as it is 

seen i n Europe to-day. Ouestionaires come back from Arkanses, Alabama, Georgi a 

13x), Cal ifornia, Minisota , Ohio, U.K. (3x) , Nor thern Ireland, Holland, Germany, 

Italy, Denmark, Israel, Mexico, the Philippines(3x). Also 3 questionaires from the 

U.S. and 1 from the U.K. based on M.A.S. in turkeys were r ec eived. 

In order t o make this overview no too complica t ed and too ex tended, authors 

restrict themselves here on ly to t he U.S. andnlrope and un iquel y t o broilers. 


Resu lts outcome i nqu iry 

1. Clin ical symp toms of 1"1.A.S. on '.,hich we Mutuall y agree . 
1.1 	The time of onset of runting/stunting 

~ most all i nquir ies mentioned t he onset of first signs as early as 5-7 dnys of 
a" e. 

1. 2 Depr'ess ion of bodyo,le i gh t as a result of M. A.S , 

We do ar;ree, that t-1.A .S. in general has it s effects on the bodY'..eight of 

t he diseased bird only and no t on t hat of their healthy littermates . 


1.3 	Mortality - 
Variat i ons reported between 0-15%. But no differences be twee n U.S .-Europe. 

1.4 	Morb idity 

Als o vary ing, from 0-40% but no difference be tween continents. 


1. 5 Poor feathering in general? 
Marked feat.ure in N. Ireland and Holland, iJu t .\,a8 reported on all guestion
aires that came back. 

1.6 	Helicopter like feathers 

Seen on both s ides of the ocean . But only to a very low pel'centage «0.5%) 


1.7 	'tlet litter 
Seen bo th in U.S. as i n Europe, but to a varying degree. In Holland however it 
is considered as a lnarked feature i n the disease. 

2. Clinical symptom reported as part of M. A. S. on which there i s not mutual agreement. 
2.1 	Abnormal shank colour? (that means very pale shanks) 

In Europe 7 out of 9 questionnaires reported "This i s not a f ea ture of M.A. S. 
to our opinion". Only Holland and Denmark reported with yes. In the U.S. 
however, 6 out of 8 answered positively. Probably the cereals used are of 
i nfluence . For instance in Europe wheat i s th e main base of the ration 
(Exception is Holland where corn i s widely in U.S . as it is, in the U. S. 
So the malabsorbed carotene from t he corn may be a t the base of the difference 
of opinion. 

2 .2 Mu c oid diarrhea (orance droppinGs) 
In Europe an occasional yes, but i n U.S . a definitve yes. Even 5-10% of total 
birds in affec ted flocks. Seen from 7 days of age onwards. 

2.3 	Undiges ted food in litter 
Europe in general a varying symptom. Yes reported by Holland and Italy. Not 
cons i dered as i mpor tant by N. Ireland , Denmark. 
U.S. in majority yes . 

2 .4 	 Evidence of Encepha lomalacia? (not A.E.) 
Europe: 5 ou t 9 questioNna ires reported no, bu t ye s by Holland, Germany, Denma rk 
and Israel. U.S. 5 out 7 reported '!les this i s i mportan t ". 

]. Pos t mortem fi nd i ngs 0:1 which we mutually agr ee i n M. A.S. 
3.1 	Abnormalities of proventicul itis 


Europe, only I t aly and Israel reported it as a marked f eature. 

U.S. in e;enera l no, only the lists from Arkansas nd Geor gi a mentioned yes. 

3.2 	Swollen i nt es tine 

Eu r ope yes , marked fea ture i n Holland, N. Ireland. 

iJ .S . common pic ture , on l v ~linesota and Ohio l"epor ted n gat i vely . 
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3 . 3 Gaseous Ceaca 

Eu r ope not important . 

U.S . not importan t. 


] • 4 S'IZe bursa f 

Both U.S. 	 and Eu rope : s ma ller than normal 

some repor t ed diseased bi rds a r e also smal l so i mportance 
i n M.R .S . i s questionned . 

3.5 	Thymus 

Not cons i dered as an i mportan t feature for the disease . 


3.6 	Any Rib caar t i lage abn orma l i t i es ? 

Europe: only Hol l and, Germany a d Israel were posi t i ve. 

~only Alabama and Georgia posi tive. 


3.7 	~soft ~ubber l ike bones 

Europe : 1n gene r'a l occasio a1 low %. 

~ : occas ionally yes but l ow % of birds aff ec t ed. 


(~ PM findings we do not or only partly a~'ee on. 

4.1 	Undigested ~ut content 

I n Europe t his is not consi dered as an important fe ature , bu t i n the U.S. 

6 / 6 reported yes. 


',.2 Softenin~ or snap- off ca r tilage of l ong bones (tybia , femur ) 
Europe var ying fea t ure in gen ra l ut a ve ry prominent on i n Hol l and, Germany, 
Italy, Isr ael. We cal l this "ost €o perosis ". 
U. S. All lists tha t carre back reported "yes ,Ie do see that " . 

4.3 	~enlarged bone gr owt h pl a tes? 

Eur ope; very impor ant fea t ure , st rUng 2 - J ,·Ieeks onwar ds. 

U.S. : only Alabama and Ohio reacted positive l y . 

'1.4 ~serum colour abnormality? 

In gener al in Eur ope : No . Only in Holland considered as par t. of t he sympt.oms . 

U. 3.: 4/6 reported yes~ 2 did not look at it at. all. 


5." 	iscellaneous questions " 

\1e fu rther asked f or hi sto pathologi cal changes of bones , intestines ,pancreas etc. 

If t hey looked a t i t a t a ll , the U.S. and i n Eur ope r eported les i ons of bones , 

intestinES ,of whi ch the pancreas was the organ most f requen t ly ment ioned. Onl y Israel 

reported also l i ver and ki dney l es i ons as part of the syndr om. 

When feedstuffs wer e contrOlled f or mycotoxi nes , only very few quest i onnaires those 

f rom Arkansol, Oh io and Israel men t ione occasi onal con tami nations . Vomitoxines were 

checked i n U.K. + 30% of ra t ions fr om 1 integration proved pos itive . Important? 

Europe and the U~S. both agreed i n major ity on a Par ens tock-off spr i ng r ela t i on 

- espec i a l ly i n young flocks in t he beginni ng of their egg produc t i on. 


No di ffer ences in economical impo r t ance of the di sease coul d be not ified be tween t he 
U.S . and Europe . However many varia t i ons e){ i s t between t he European countr i es and 

within i ndi vidual s tates. 

The ac t ual sit uation has been descr i bed as: "a serious problem toge t her with 

coccod i os is and Gumboro as problem nr. 1 i n Holland and Denmark, t o a rather un

impor t ant pr oblem nowadays in N. Ireland. 


I n U. S. M.A. S. still is very important in GeQrgi a and Ark nsas but a smaller problem 
i n Al abama and Mi nesota as was the s ituation ear ly 1984. 
Las t winter period ~.A . S . 'das again a very i mportant probl em i n Holland . Control 
measures seem in Europe only concentrated on stri c t cleaning, good desinfection and 
management measur es , whereas vaccina t ion of broiler br eeders with Reo vaccines is 
cons ide r ed in the U. S. also ~part of the control measures . 

To summarize these prel i minary outcomes of the inquiry "'e ma y conc lude: 
1- tha t i n general , the differences bet\·leen clini ca l sympt oms , pos tmor t ems , his t opatho

logical and bioc hemi.cal findings r eported either f r'om Europe or t he U.S., are not 
s i gn ifi <;ant, so we do speak the sarr.elanguage as far as M. iI . S . i s concer ned . 

2- certa i nly differences exis t, but variations \.Iithin the U.S.-s t ates and within Eur opean 
countri es are someti.mes bigger than those bet.'.-Ieen con tin nts. 

3- The i mpressi on ex i s t s that when probl ems wit h M.A .S. \Ye r e reported , the sever i ty and 
the i nfl uence of i t on morta l ity and mOI'bidity was more pronounced i n the U.S . than in 
Europe . But here diffe rences i n f eedingredients, management and climatological 
cond itions have to be taken i nt o account as Hell . 

Second par t of the presentation 
los t di fferences we mentioned sofa I' "'ere of minor importance. But an important difference 
r ema i ns an that is our ideas on the aetiology of the syndrom. To the ques tion: "Is there 
an y virus i nvol vement ?" J out of 5 states repor ted the i solation of a Reo vir'us and 
no single other vi rus. In Europe Reo vi rus invo lvement in the disease however is more 
su bject f or di s cus sion than it seems i n t he W.S. Reo ' s were al s o i SO lated in the U.K, Hol land, 
I taly and Denmar k , but t heir ro le in M.A.S. i s den ied or considered as of minor importance. 

1- Other viruses isolated or demonstrated in connection Hith M.A.S. in Eur ope are for 
instance when Peter \oIyeth demonstrated the presence of a calicivirus . fu t its role i n 
In f ectious stunting however i s questionabl e. 
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2- Mc .Nul ty and Me.Fer r an in Nor thern Ireland and Spar kman c.s. i n England demonstrated Or 
i s ola t ed small en terovil'uses \Olhich we re 24-30 mm . in diameter. Both groups '"ere able to 
reproduc l M.A.S. like symptoms in day old broilers with a cr ude inocul um prepared out of 
gut mater i al fr om diseased birds, but \vi h pur i f ied vi r us par ticles howevel' t hey "ere 

nable to repea t t his symptom sufficiently i n day-old chicks. 
3- Dr . Far mer' at the Hough ton Poultry Research stat ion works on a 3 years p:rant of the 

Sri ish Poultry Indus t ry on comparable sma l l viruses which he calls SRV(smal l round) 
vi r uses. 

4- Kisary c .5 . Hungary publishe in Avian Pathology (1984) the isolation of small viral 
par ticles of 19 to 24 ~~. i n diameter , ~h ich are suggested to belong to the Parvoviridae. 
Pur i f ied virus par t i c les derived from whole i ntestines of orally i nfected SPF chickens 
',Jere a ble t.o in troduce M. A. S. like symptoms in da y-old br oilers. He reported : growth 
r etardat ion (Runting), bad f eathering , so f t l ong bones. 
Ki sary's theor y about Parvo in itself i s interes t i ng. Parvo infec tions he says have a 
na ural affi nity to fa s t grO\,ring cells. As you knO\'1 i n dogs parvo affected primarily the 
embr yo and the young pup, in pigs parvo is the problem of embryonatal death (all fast 
gro\oling cells) . I n chicken M. A. S . i s by f ar a bigger problem in broilers than it is in 
laye r type birds and because broilers gro\ol very f as t Parvo mi ght be important~ 
Ki sary is working no\ol on a 2 years grant of Solvay' s Animal Health division to which 
Duphar and Salsbury belong as you may know . 

5- Very r ec entl y Mrs. Farmer published i n t he Vet . Record the i !;ol a i on of a ne',v virus, whic h 
she named F.E . VI. virus. It is a RNA virus and capable of caus ing mortality varyi ng from 
20-60% after i nocu l at ion if day-old SPF chickens . But its importance in M.A. S. is still 
unknot.-!n. 

6- It's notour' intension to summarize all the work i n pt'ocess in M.A. S. i n Europe but one 
last development you may not miss. Already f or a Imgt ime r esearchers at the Poultry Healt h 
Institute i n Doorn, Holland, don't believe in virus involvement in M.I .S . . So far, howeve r 
they failed t o demonstrate the presence of other contageolls agent(s) in t he aetiology. 
Speculations were made of bacter ia involv men t or the i r toxines. Very rec ent ly Dr. Dave
laar of the s ame I nst itute isolated from a f lock of laying hens with dial'rhoea, drop off 
egg prod uct ion, sPi rocte tes \,rhich fluoreced by the fluoresc en t antibody test (F .A. T.) '.-lith an 
ant i s erum to Treponema hyodysenteri e . Day- old broilers in f ected Hith a crude homogenate con
tai ni ng treponema ' s develo ped \oIonderful malabs orp tion like s ymptoms like : diarrhoea, groHth 
r e tardation, osteoperosis, undigested food in intestine , a hi gh alkali ne fosphate activity 
and a 10\01 s erum carotene content. He checked 150 broilerflocks in the field, 50 of them 
proved to be positive (F .A.T.) for spiroche t es . Interesting finding? More details of this 
study \oIill be published i n Avaian Pathology and presented at the Horld congress i n Jerusalem 
next Augus t. 
The idea t hat we probably frustrated your knowledge of the aetiology of M.A. S .. 
M.I .S . even more than it already wa~,makes us feel quilty . 30 I like to end my presentation 
with something more pos itive. not going t o r evea l to you the name of the virus of bac
teria causin~ M.A. S•• nor the pesentation of a vaccine based on this antigen . No, we like to 
present you t he results of a fir st experiment with a product that is probably well knoHn to 
you 3- Ni r oo Clients i n the U.K . Hho used this prod c t for m ny years, reported f avourable 
~f r~c ts of it in r educ ing M. A. S. in thei r broiler bloc ks . Davelaar and Kou\olenhoven of the 
Dutch P. H.I.. ill Doorn , both knm-m experts on .1.A. S .•Je r e interes ted to test t hi s produc t in 
their M.A.S. se t up; 

~t the institute 2 grou ps of each 15 commercial day-old broiler chicks \oIere placed in 2 
isolators. Both groups \oIere fed a diet with. 66% corn in it. The metabolizable energy of 
this diet was appro 3000 K cal. The controlgroup received the diet as such, the 3-Nitro 
group received 50 ppm 3-Nitro via de food. 
Both groups Here inoculated at day-l with the standard M. A. S . inoculum of the I nst itute. 
From 3 days of life onwards the controlgroup developed the typical M. A.S . symptoms , a s 
they normally see them with their inoculum. 
- depressed ch i cken 
- yellow slimy faeces. 
- Ou r testgroup also, but from 5 days onwards the colour of the faeces improved already . 

At day-7 the general appearance of the test chicks \oIas less "depr'8ssed " than that of the 
controls . 

- From 10 days on there was a definite breakthrough in the development of the chciks in 
favour of the 3- Nitro Group . . 

- P.M .' s at day 13 revealed no pale intestines and livers i n the test Group, contrary to 
those found in the controlgroup. 

Iif- h /e 
Average body\oleight 

1- at 12 days of age. The 3-Nitro group had a 27.8% higher bodY\oleight than the controls. 


_ 	at 20 days the difference \,as decreased to 12.2% in favour of the 3-Nitro. 
Di fferences. These may .have been more in favour of the 3-Ni tro .Ji,roup when sexes '..Jere 
more equally divied within the control group. only 4 Q and 7 ~ 

2- No difference in the bone deformation index could be demonstrated. 
3- The Institute cons iders the Alkaline fosfatase acti vi ty as a parameter for M.A. S. 

You see confusing figures at 12 days and 20 days. high - low?? 
~. 	 Serum carotene content i s also considered as an i mportant paramete r. You may observe 

a t l 2 and 20 days significant higher serum carotene conten t s in the 3-Nitro group . 
This indicates a bet t e r resorpt ion of caro ene fr om the feed into the in esl ine. 
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SALSBURY 3- NITRO AND MA LABSORPTION 

group 
inocula ed \,i th t rea ted wi th 

s tandard inoc.PHl standard inoc. PH I 
- 3-Ni tro (50 ppm ) 


Tweight day 12 
 202+ 51 +27.!:l~ 


~ and ~-
158+ 42 
3 and 12 9 an 6 


weight day 20 
 377+ 86 +12.2".4 

li and fY

336+ 68 
5 and 7 


~lbon e deformati on 

day 12 


4 and 7 

4 3 

day 20 
 1.2 

Pl ALP 
day 12 

1.3 

7.045+ 4 . 516 

day 20 


4.295+ 1.912 
4. 144-:; 2 . 409 1. 748~ 1. 035 

fllcarote ne 
1

0 .219+ 0 .068 , 
day 20 ,0 . 240+ 0. 097 
day 12 10 .084.:: 0 .045 

0 . 484~ 0 .037 
~ 	 I 

Summariz ing the results ',:e may state that treatment Hith J- litro had obvious a 
favourable effect on pre~enting some i mpor tant c l in i ca l s ymp toms of M.A. S . 
A second test now 'i t h a higher- dos i s of 3- :h tro (75 ppm) is pIa ed . 
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STUO IES OF 078 COLI SEPTICE Mt A IN CHICKENS 

Mi chael W. Naveh, D.V .M. l, and Eliora Z. Ron, PhD .2 

B.L.T., Teva Pharma ceutical Industries, Ltd. l and Department of Micr obiology, 
Tel -A viv Universi ty 2 Israel 

Colis e pt ice mi a in poult ry is caused by a variety of E. coli s t r ain s. We 
s tud i e d th e virul e nce of several s t r ains i n day-old chicksaiidfound t hat 078 
and 02 were the most virulent. 

E. coli 078 is pathogenic to humans also and has been reported to be re spo n 
Si bl e fo r di ar rhea and sepsis, both in infants and in adul ts. We could 
demonstrate that: 

1. 	 Chi cks (LD50 102 
- 104 

) were more sens it i ve than mi ce (LD50 
the I. . co li 078 isolates tested (19). 

2. 	 078 from hu man enteritis (5 isolates) show low virulence to Mi ce, and are 
more vi rul e nt to chicks. 

3. 	 078 from severe epideMic of hospital ne on atal sepsis in Hungary (3 isolates) 
wer e virulent in mice, bllt more in chicks . 

4. 	 078 f r om humans (8 isolates) was less virulent to chick s than 07 8 from 
poultry sp ecimens (11 isolates) . 

The results r aise the followin g questions: 

1. 	 Do hum an an d avian i s olates of 078 share COMmon anti geni c determinants ot he r 
than the a-ant igen? 

2. 	 Are enteriti s-re lated str ains carrie d in po ul try? 

3 . 	 Was the se ve re hosp ital epidemic of 07R (Hu nga ry ) cau ! e d by an av ian s t rain ? 

4. 	 Can avian co li s e pticemia be caused by human strains ? 
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SOME NEhl CO NCEPTS OF ,1ARE!< ' S DISEASE PATHOGENESIS 

B. H. Cal nek 
Department of Avian and Aquatic Animal Med icine 

New York State College o f Ve t erinary Medic i ne 
Cornell University, I thaca, NY 14850 

The s a lient features of MD pathogenesis are well known ( 1 ,6) . For instance, i t has long been 
known t hat lymphoid organs are the primary early target f or the vi r us and that an a c ute l ymph oretic ul
ieis i s t h e consequence. Virus replication in lymphocyte s result s in cell death followed b y i nflamma
tion. . a n d i f the damage is sufficient, atrophy of th e burs a and thymus. Rel a t i vely nel, informa tion 
abo u t t h i s v e r y important phase of riD pathog enes i s came fl.·()m stu die s by Shek e t a1 ( 8 ) , in ou r labora
to r y , who fouo d that the major target lymp h ocyte at th i s t I me is the B-cell, no matter wh ich organ is 
inv ol ved. Re latively few T-cell a are cytolytically infected (4) even though it is the T-cell that 
ult ima t e ly i s involved in tumors. 

Af t er 5-7 days, t he infection type switches from cytolytic to latent , wi th v iremia becomin g evi
den t. Frequently, the r e is splenic enlargement. The latent infection inv olves mostly T-cells plus 
a f ew B~cells (4,8). The T-cells are activated based on the presence of Ia antigen on their surface 
(4 ). At th i B same time, perhaps not coincidentally , the first immune r e.sponses are evident , e ven 
~hough there is a transient loss of mitogen responsiveness. Cells bearing the putative tumo r - a ssocia
ted an tigen , HATSA, f i rst appear during this period . Up until this time, neither qualitative nor 
quan ti t a t i v e differe nces in the i nfection pattern can be associated wi th the ge.netic s train (with the 
possibl e rare e xcept i on of the resistant line 6), age, or virus stra i n virulence among the oncogen i c 
ser o type HDVs. None of the various features of early pathogenesis can be used to predic t '..:he the.r or 
not tumor s will eventually develop. 

During the next few days, infection spreads to Dther organs, probably by way of infected PBL . 
Inf e ct i on is essentia lly focal in nature, perhaps only involving a sunIl cluster of cells in a k i dne y 
tubul e , f or example. Foca l infections are necrotizing and they do incite an inflammatory reaction. 

The second ma jor phase of HD begins coinc i dent with the development of permanent immuno s u ppression 
ab ou t 14-21 day s postinfection. There is a re a ppearance of cy t olytic i nfection in the lymphoid organs, 
and nerve lesions, both inflammatory and proliferative , develop. Unl ike the situation d uring the early 
cytolytic pha s e of infection, I,hen genotype, age, virus strain, etc. are not influential, ma jor dif
ferences are seen during the second phase. Hoderate to h igh levels of in fection, path ology, immuno
suppression, et c . correlate with genetic susceptibil it y , virulent v i rus e tc. 

The ult i mate response to HDV infection is, of course, cel l ular alteration. The most obvious 
typ e is neoplastic: transformation which leads to the lymphomas we associate as the final lesion in ND. 
In chickens, this has invariab y involved activated T-cel l s, wh ich are the fundamenta l element in a 
lymphoma although the actual proportion of a tumor made up of t rans f ormed T-cells may vary from less 
than 5 to more than 50%. Gross tumors can be found as early as about 2 we eks a f ter infection , but the 
incubat i on pe riod is quite variable and depends on a number of factors i n cluding genetic const i tution 
a nd v iru s stTain. Atherosclerosis can result from another type of cellular alteration (5), but will 
not be co nside red he r e. 

Th e s e, then, constitute the essential features of infection of chickens with oncog en i c (serotype 
1 ) MDV. There is something to be learned from a brief look at what happen s in infections wi th other 
related but nononcogenic viruses like serotype 2 MDVs (example, SB-l), serotype 3 HVT, or attenuated 
sero t y pe 1. HDVs (L;ee 1,3 , 6 ). The most str i king difference i s that there is minimal or no early cyto
lyt ic i nfection associa t ed with any of these viruses. HVT and SB-l apparently do not infect B-cells 
easily (or at all?), and a ttenua ted ~mv may fail to infec t lymphoc.ytes of any type. On the other hand, 
HATSA-bearing cells can be found, there is an early period of splenic e nlargement and a transient loss 
of mitog e n responsiveness, and latent infections in the spleen and PB'L persist I,ith some or all of the 
nononcogenic v iruses. There may even be transient proliferative lesions, for example in the nerves of 
HVT-infected birds. Permanent immunosuppression does not occur, and no tumors develop . 

The questions that arise are numerous when we attempt to determine which features are requisite 
to tumor d e v e lopment. For instance, is it necessary to have the early B-cell infection and the c rrn
sequent l ymphoreticulitis? Or, how important is the latent phase of infection? Can the differences 
1 n oncogenic potential of serotype 1 vs. 2 or 3 viruses be related to immunosuppressive potential, or 
predilection for specific target subpopulations, or transforming potential? Is the oncogenicity or 
nononcogenicity of the various related herpesviruses due strict l y to their ability to infect certain 
target cells, or rather to inherent differences in the viral genome (e .g. presen c e or number of "onco
genes") ? \{hat a re the genotypical ly determined differences Hhich af fect p a thoge nesis, and how do they 
opera te? These are examples; t h ere are many others. 

In an attempt to addre ss these questions in a systematic fashi on , we have developed a hypothesis 
related to the basis of t h e seq uential changes that collectively cons ti~ te t h e pathoge nesis of infec
tion with an oncoge nic stra in o f ~mv in a genetically susceptible chicken (3,7). 

1. B- c ells but not T- cells (resting) are susceptible. 

2. Cytoly tic B-c e ll infection leads to "reticuli t is" with infil tration of infl amma tory cells. 
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3 . 	 T- cells become activated as part of the response. 

4 . Activated T- cells are susceptible to i nf e c tion (l ikely because of the presenc e of 1a antigen). 
Tne number that become infec ted may be gene tically cont roll ed through di ffe rence s in s us cep tibili t y to 
infec tion (direct effec ) or t hrough differences in t he ra te of activation ( i nd irect effect ). The 
number of infec ted T-cel l s may be the single most significan t event in pa t hogenesis ! 

5. The ou t come of infec tion in T-cells is subj ect to host influence s thr ough l ymphokines, i mmu ne 
mec.han i slIIs or oche r media t o r s . Suppo r tive evidence includes : (i) The switch fr om cy tolytic to l a t ent 
i n fec tion occurs s imul t aneo usly in B- and T-cell s and coinc ide s wi t h t he first ev i de nce of irmnun 
r esponses. (ii) The second phase of cytol ytic infection coinc i de s with permanent i lllll)unosuppress i on . 
(iii ) futp l a nta t i on f r om host to cell cuLLur e activates latent infection. 

6 . Transforma tion is subject to virus-cell interactions and may r equire integr ation of v iral DNA. 
Laten t infec t ion s differ fr om transformation in that they are easily " t ur ne d on" wher eas in the l at t er , 
v irus "turn on" is les s frequent and more variable . Furthermore, transforma cion is associated wi t h a 
popula t ion of proliferating T-lymphoblasts which make s DNA integration possible. 

7. Transformed cell s must escape immullosurveillance. This can result from innnunos uppress i on. 
Also, tumor cells may hav e variable levels of genome expression related to antigens necessary for rec
ogni tion . 

Following this hypothes is, we can identify severa l possible reasons Eor the failure of i n f ecti on 
t o induc e tumors . Firs t. failure to infect B-cells, as apparently occurs with the nononc ogeni c v i r uses 
like SB-I and HVT obvia t e s not onl y humoral in~unosuppression, but also the reticulitis. Without the 
inf l ammatory reaction , there would be little T-cell activat i on and hence few T-cell s would become in
fected. The fewer T- cells infected, the less chance for either suppression of CMI or transformation. 

A s e cond possible reason for nononcogenicity would be that the virus might not infect ~-cells , 

act ivate d or not. Yet ano t her possibility is that the virus is quite ab l e to infect T-cells , but does 
not ki l l them and hence doe s not cause immunosuppress ion. Alternatively. infec ted T-cells which are 
targe t s for transfor mati o,1 rnay a lways enter cytolytic infection, or express potent immunogens t o cause 
re ject i on. Finally , there is the obvious possibility that a given virus might have few or m on cogenes 
required for transformat i on or that there is a failure of viral genes to integrate i n the host cell 
genome. 

The a ctual importance of T-cell activation can only be speculated at this time. However, it could 
be al l -important as the common denominator of many of the observations alrea dy made regarding pathogen
es i s and the influence of various factors such as genetic constitution (see 2). For i nstan ce , it 
appears that t he r e rnay be a correlation between genetic susceptibility and cell-mediated i rmnune 
responses l i ke mitogen response, GVH, etc. 

What needs to be done? First, we need to learn what factors dictate the outcome of the virus-cell 
encounte r a nd how these differ among chickens or viruses to affect pathogenesis. Second, the basis 
for irmnunosuppression needs c larification. Is it due only t o cytolytic infection of effector cells , 
or i s there proliferation and enhanced activity of suppressor cells? Also, what is the role of modi 
fy i ng f a ctors such as lymphokines, rnacrophages, etc.? Final ly, the factors which affe c t the frequency 
of tumors in various tissue locations need definition. 

From all of this, it is clear that we have come a long way toward understanding ND pathogenesis, 
but the job is not yet finished. 
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BIRDS AND THE 1984 ST. LOUIS ENCEPHALITIS EPIDEMIC IN SOUTHE~~ CALIFORNIA 

P. Eric Hughes, D.V.M. 
C. Patrick Ryan, D.V .M., M.P .H. 


Comparative Medical / Vete rinary Services 

Los Angeles County Department of Health Services 


12824 Erickson Avenue 

Downey, CA 90242 


There was a major combined outbreak of Western Equine Encephalitis ( ~vEE) and 
St . Louis Encephalitis (StLE) in California during the 1950's in the Sacramento and 
San Joaquin Valley . The two diseases seemingly remained quiescen t in California until 
1983 when extensive flooding of the lower Colorado River basin created conditions suit 
ab le for viral/avian/mosquito amplification. Nine cases of human StLE were repo r ted 
in California in 1983. Most were associated with residence near, or travel t o, the 
lower Colorado River basin . Two of the nine human case s of StLE recorded in Southern 
Californ ia we re not associated \"ith travel to the lowe r Colorado River basin . In 1984, 
two sentinel chicken flocks were placed; one in Long Beach and one in Irvine. On 
Augus t 2. 1984 a human case was reported in central Los Angeles. The sentinel chickens 
in Long Beach and I r vine seroconverted, on August 30, 1984. to StLE and WEE. Encephal 
itis virus was found in mosquitos collected on September 13, 1984. By the end of 
September . there were seven confirmed human cases of StLE in Los Angeles County; by 
t he end of October there were 16 cases. In 1984, twenty-six human cases of StLE , 
i n c luding three deaths occurred in Southern California. It is estimated that one con
firmed clinical case represents about 200 subclinical cases. It Ls evident that the 
sen t inel chicken flocks did not seroconvert to StLE and WEE early enough to alert the 
medical community that an epidemic was eminent. The 1984 human index case, rather 
t han the chickens, was the sentinel. Counting the inCUbation period , the bird/ mosqui
to amplification of the virus must have been occurring in July of 1984 . 

St. Louis Encephalitis 

Basic Cycle: wild bird ~ mosquito ---) wild bird 

Amplification 	 -.s.,t 
of Virus: 	 birds -----)~ mosquito >human 

Western Equine Encephalitis 

Basic Cycle: bird > m.9squi!O ---)~ bird 

horse k"" 	 ~ human 

Comparative "'ledical and Veterinary Services, Los Angeles County Department of 
Health Services, and the UCLA School of Public Hea lth began to search the bird popula
tion for a better sentinel. Wild ducks and American coots were found to have tite r s to 
StLE but it could not be determined which birds were re sident o r which were migratory. 
It has been proposed that migratory birds carry encephalitis in t o a susceptible area 
and t hat domestic ducks are better sen t inels. Local d omestic ducks \ve re found with 
serotite r s to StLE. Fe r al pigeons (Rock Dove s , Columbia livia) are Ubiquitous in both 
urba n a n d rural areas a nd do not migrate. Feral p igeons we re found antibody positive 
for b oth StLE and WEE. Wild Passarine birds, e specia l l y sparrOI;!S , play an important 
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ro l e in a mplificati on of the virus i n an urb an s e t t ing. It is diff i cult to obta i n 
enougb serum for , tes tin g from the sma ll s pe c i e s, some o f which a r e migra tor y . Pheas
ants are suscept l b l e t o both infection and develop c l inical sign s of e nceph a l i tis to 
StLE and ,WEE . The few pheasants tested were negative to StLE and WEE. We s te r n Equine 
Ehncephallt l s o utbrea k s are often associated wi t h StLE epide mics. As o f Apr i l 1, 1985 , 
t ere ha s n o t b een a confirmed case of WEE in Southe r n Californ ia. 

PREVALENCE OF HI ANT IBODIES TO ST. LOUIS ENCEPRA LITIS VIRUS 

LN BIRDS COLLECTED IN LOS ANGE LES COUNTY, CALIFORNIA 1984 


AREA DUCKS GEESE COOTS PIGEONS OT HE R 

Lancaster NS NS NS NS 1/1* 

Cas taic NS NS NS NS 1/1 

San Fernando NS NS NS NS 1/5 

Granada Hills NS NS NS 2/5 3/10 

Torra nce 1/1 NS NS NS NS 

Whittier 7/13 NS NS NS NS 

Marina Del Rey 0/11 1/6 NS 1/6 NS 

Los Angeles NS NS NS 1/1 NS 

Long Beach NS NS NS 6/7 NS 

Ca.rson 2/16 0/2 NS NS 0/1 

Downe y 0/1 0/1 NS NS 0/2 

Santa Fe Dam NS .......ML 

TOTA L 10/4 2 1/9 9/22 10/19 6/20 
(24%) (11%) (41%1 (52%) (30%) 

Collect ions made from October 1984 through January 1985 

HI: Hemagglutination-inhibition 
NS: Not sampled 

*Number with Positive HI titer of 1:20 and over/number collected 

Adopted from Work, et. al. January 1985 

---1IL 	 ~ ~ 
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RECENT INVESTIGATIONS ON ASCITES IN MEXICO 

Carlos Lopez Coello D.V .M., M. S. 

Departamento de Producci6n Animal : Aves 

Facultad de Medicina Veterinaria y Zootecnia 

Mexico, D.F. 04510 

The Ascitic Syndrome (AS) is one of the most important problems that have affec

ted the poultry industry in the recen"\: years. In one study of 166 flocks, with a total 

population of 5,165,000 broilers within the Mexico City Valley, over the period from 

1981 to 1984, the incidence of AS was 37.7 % of total mortality wich for this group was 

13.79% (1). 

Several factors have been mentioned as important in this syndrome . genetics, nu

trition , instalation, management and environment. 

~1uch work has been done during the last thr-ee years . A summary of this work is 

p r e sented here. 

Under field conditions, several "feeding-treatment~" have come into use against 

AS, the most common of these are feeding corn alone for several days, taking the ani 

mals off-feed for a short time, a reduction in the nutritive value of the feed and 

feed restriction. In broiler breeds, the inc idence of AS is low and the severity of 

the problem decreases with the iniciation of feed restriction. 

An ex perimental model \vas devised such that 294 broilers were divided into 3 

group s with different feed and illumination programs. The first received light during 

24 hours and feed ad libitum, the second received light during 24 hours with total 

food restriction during 7 hours in this same period and the third received 10 hours 

of illumination and feed ad libitum. The feed employed in this model had "produced " 

(bben associated with the presentation of) AS in a previous work. 

Effects of feed and lighting programs used against AS 

·in broilers 

GROUP 
PARfu\1ETER 1 2 3 

Mortality for AS *(%) 11.2 3.0 10.2 

Feed consumption (g)* 3680 341] 3898 

Feed/bird/day (g)* 146 124 . 6 156.5 

Body weight (g)* 2022 1785 2096 

Feed conversion * 2.12 2.29 1. 83 

% heart weight+ 1.4 1.9 1.2 

% liver weight+ 3 . 8 4 . 2 4.6 

~~-;th-:ee;~-:-:~L~~~~-~~ bOd;-:;i9~~-------- ------

In 3 b irds with AS there was a cons ide rab le amOu nt of fluid in the abdominal ca

vity without the pr e s e ntation of hydropericardium. No pathoq e nic bacte r i a l c o uld be 

iso late d from samples of heart, liver, spleen, yolk sac, gall blader, asciti c fluid 
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It would appea r t hat the mortal i ty due to 1\S CQu l d be r e du c ed throu gh a feed-re s tr i c 

tion program ( 5 ) . 

Another s tudy c o nsidered the r epercus s i o n s o f the advocated fee d-restriction 

programs in the produc tion. Th is model lolas do ne in the Mex ico ci ty Valley (2,300 m. 

al ti tude ) in th e per i od febru a r y thru april 198 4 using 240 ch icks d istr ibuted in 6 

t reatmen t groups with 4 repe titi o n s ; the feed empl o yed in thi s model wa s obta ined 

from a fa rm where the mortality due to AS was high .. 

The trea tmen ts 	used \"e re : 

1. 	Control (wate r and fee d ad libit~m) 
th th2. 	 Total feed r estriction d uring 5 hours per 24 hour s cyc l e on the loth, 21 , 3 5

nd th th
and 4 2 	 days and du ring 24 hours on the 30 a nd45 days. 

3. 	 20 % l e ss than t he regi s tered feed consumption of group 1 
rd th

4. Corn a lon e as fe e d for 2 periods of 3 days each during the 3 and 5 week. 

5. 	 Administration of l aye r ration (16 % crude prote in) du ring 2 p er iods of 3 days each 
rd th

d uring the 3	 and 5 weeks. 

6. Feed restriction 1 day a week during the e ntire experimental period. 

Table 2 

Effects of diff e rent feeding programs in broilers on p roduction parameters 

Feed ,,,eight Feed ~iortParameter 1/ 	 2/
Consum. gain Conve r. AS 

1. Control 5683 de 2497 e 2.27 a 3/40 100 

2. 5 and 	Z!4 hours 5732 e 2350 de 2.44 ab 2 / 40 2 10 7 .8 

3. 20 % less 4456 a 1928 a 2.31 ab 0/40 9 105.5 

4. Corn 53 64 bc 2165 bc 2.47 ab 1/40 5 106 

5 . Laying f eed 5421 bcd 2331 cd 2.32 ab 2/40 3 100.6* subsidi zed fee d 

6. 24 hours / week 5 182 b 2087 a b 2.49 b 2/40 7 III 

Different letter in the same column are different sta tistically (p 0 . 05) 

1 / Extra days to get same we ight than control 

2/ Increase in cost of feed to ge t same weight 

The treatment that showed th e bes t resu lts with respect to the production pa ra

me t e r s, was grou p 1 this is so ev en though this same group had the highest inc idence 

of AS. Here is the i mportance of an adequate evaluation of the ma~nitude of the p ro

bl em before using any f eed program that can affect the productivity (5). 

Th e fol lowing experiment evaluated the effect of 10vl- energy diet (2850, .2900 and 

2950 Kcal/kg ), low levels of vegetable oil (30 ,7 and 18 Kg / ton), h igh levels of me

thi Dn i n e (0. 5 ,0.4 8 and 0.44 %). and the addition of vitamine E (30,00 0 IU/ton , vita

mi n C ( 3 00 g / t on , vi t amin Bl 3 g / t o n, vitamin H/ 6 g/ton and s odium sel e n ite lppm ) 

toge ther with good manageme nt and an empha sis o n adequate temperature c on t ro l to 

a v o id diur na l a nd noc t u rnal fluctuati o ns th r ough the use of properly functioning hea 

tar s and d rink ers and the correc t management of litter and cu rtains. Eigh t houses of 

15,000 birds each we r e use d in Gua najuato, Mex. f rom april through may 19 84 , the ex

pe r iment al design was a s fol lows : 

1 . No rmal manageme nt and normal f eed 

2. Normal ma nag eme n t a nd spec ial f eed 
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3. 	 Special managemnet and normal feed 

4. 	 Special management and special feed. 

Table 3 

Effects of different feed and manageme nt p roq rams against AS 

Experimental Group 1 2 3 4 

Feed consumption (g) 3960 3855 3749 3687 

We ight gain (g) 1731 1811 1786 1800 

Feed conversion 2 .2 5 2.12 2. 09 2 . 04 

Tota l mortality 5.98 6.16 5.87 6.03 

Mort.ality for AS 1. 21 0.85 0.73 0.83 

Statistically no significant differences. 

The raneh and period of the year choasen for the trials have b een associated 

wi t h a high incid enc.e of AS in the past, the low prevalence of the AS during this 

particular year is appar e ntly inexplicable (4). 

In another study, evaluation of data from 

af fected with AS raised at diffe rent altitudes 

of different ag e s were studied (50 Q had AS) . 

laboratory 

were made. 

of normal birds and those 

One hundred twelve broilers 

Data from laboratory analysis of 

Table 4 

normal birds a nd with AS raised at different altitudes 

Broilers without AS 

Al t. 

0 " 

22Q O* 

2800+ 

Hemat ( <:; ) 

33.1 

33.5 

37.1 

hemo'l (s: /d:l) 

10.4 

9.8 

10.7 

Elas. Erot. 
3.9 
4.1 

3.3 

('l/dl) TGO (URF/L 
58.9 

60.6 

60.6 

FAS (UB) 
55.8 

74.4 

66.7 

Na 
133 . 3 

131. 8 

l31.5 

K 
4.7 

4.3 

2.6 

0* 

22 00* 

2800+ 

45 . 5 

43.5 

32.7 

l3 .2 

12.3 

8.4 

Bro ilers with 

3.5 

3.2 

3.9 

AS 
59 

48 

58.5 

23.9 

45 

41.8 

133 

134 

132.5 

6.0 

6.0 

3.5 

7th* lO th week of age; + week of age. 
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PRIHI NG AGE NTS FOR BROILER BREEDER VACCINATION AGAINST I NFECTIOUS BURSAL DISEASE (I BD) . * 
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Virginia Department of Agriculture 
116 Reservoir St., Harriso nburg 

Virginia 22801 

SU1DI1larv 

Three different Infec tious Bursal Disease virus (IBDV) strains \,er e used to ,.ater va ccina t e b r oil
er breeders at 12 weeks of age , EollOl"ed by an oil emulsified vaccine a t 18 weeks o f age . For eva l ua tion, 
s er fro m breede r s was co llected before and after vaccinations and eve r y four weeks fr om 30 t o 50 week 
of age for titrat ion against IBDV, At the same time eggs we re saved (using trap nest s), incuba t ed and 
ha t ched ; the progeny was wi ng banded and bled for tit r ation against IBDV at I, 7, 14 and 21 days, The 
result s s uggested tha t the meso genic 2512 IBDV strain gave a more uni fo rm re spo nse rega rdles s if the 
birds were exposed o r not to f ield IBDV during the growing period (1 day to 12 weeks) . That th e breeders 
ra i s ed under field conditions became s usceptible to the fi eld IBDV ,,,hen their titers were be t ween 160 
and 320. 

I ntroduc tion 

Soon after the use of inactivated oil emulsified vac c ine against lED started, the poul try operators 
empir i cally realized tha t a combination of a live vaccine g.iven at 10-1 2 weeks of age , fol lo"ed b y the 
inactiva ted vaccine, given a t 18-20 weeks of age; gave higher titers and longer l as ting immunity i n the 
broile r br eeders aga i nst TBTIV , and that the progeny was al so be t ter protected against IBDV a t an early 
age. 

Thi s study v as conducted t o determine the immunogenicity of three different IBDV st rains used as 
priming age nts wi th and wi tho ut the influence of the environment, in broiler breeders and i n thei r 
progeny. 

Experimental Design 

The breeders wer e individua lly i dentified a t one day of age and separated into t wo groups : one 
gr oup "as r ai sed under s imula t ed field co nditions . t he other gr oup r a ised in isola t io n . At t wel ve weeks 
of a~e each gr oup " as divided i nto three sub-groups; each one received a dif fe r ent st r ain of IBDV (Luk
ert , experimental 2512 and Bursa Vac) . one recomend ed dos e i n the ,·!a t e r per chicke.n and wer e placed i n 
s ix di f fer ent isola t ors . At 18 weeks of age eve r y chicken Ha s injected l,rith one dose of inact i va t ed 
emulsified IBDV vaccine and r ema.in i n the same isol a t or to e l imina te t he inf l uence of the envi ronment. 
At 24 weeks al l the bird s were moved into thr ee laying houses with tr ap nes ts (one hous e per primi ng 
agen t ) and kept up t o 50 ",eeks of age. 

Bl ood f r om the breeders " as t aken at one day of ag e , a t t '''D ,,,reeks, a t 4, 12 , 18 and 24 weeks of 
age, and eve ry f our weeks fr om 30 to 50 weeks of agB to measure the circulating antibodies aga inst 
lBDV. Eggs fr om individual hens were collected and identified every f our weeks from 30 to 50 weeks of 
age and i ncubat ed , When the chickens hatched they were t" i ng banded , Virus neu t ralizing ant i body titers 
agai nst I1lDV in t he pro geny ,.ere de t ermined at one, 7, 14 and 21 days o f age. 

Labo ratory Procedures 

To titrate the an ti- IBDV circul a ting antibodies, the beta method was used (cons t a nt virus-diluting 
s erum) , Two f ol d dilutions of the sera were done in 50)'1 of 199 medi um, ,,,hen complet ed ; 50 p1 of an 
IBDV s uspension wa s added t o each t itration "ell and to the virus control well s (Bursa Vac M strain "as 
used , containing 2000 PFU pe r 50 pI ) fina lly, a chicke n-embryo fibrobla s t suspension (l ml of packed 

HaSed 0:1 ,;he ,. ;:; l.hesis 0 L the auth o con uc: ten l'l.'t til" unl.veJ.·s ~ t .,.' 0 .:: f)elRwar • 

.Je-::; t. o~· A.n J.m::J.l .'c i ence . \el",ark , .JC l awa:r0 . 
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cells per 700 ml of grOt~ th mediu~) t'as added t o every t, ell (including t he cel l control t,ells) 50 ",,1 ·per 
well. Positive anti-IBDV chicken-serum and nega tive chicken-serum t,as routinely included in all tests. 

The mic ro-titer plates were placed in a 5% COZ ' ncuba to r a t 37e c saturated wi th wa ter vapor. The 
pla t e s v,e r e examined daily under an inverted microscope, by the third day the monolayer \-las usually 
confluent i n the cell control "ells and shOl,red severe cytopathic effect i.n the virus control \VeIl s. At 
this stage the plates wer e fixed and stai.ned in one step using a buffered 10% formalin- O.5% gentian 
violet solution. The plates were thoroughly IVashed under tap water and macroscopically r ead, 

Results 
Table 1 

Infectious Bursal Djsease Virus ~~ltrallzin~ Antibody Titers in Breeders. 

lZ weeks 
IBDV 

Vac c in e 

Breeders 
Environ

ment ~ 

Geometric 

2 weeks 4 weeks 

fean Ti ters 

1Z weeksA 18 we eksB 
2~ \-lee ks 

Lukert 
Lukert 

Isolation 
Field 

1741.81 
2560.00 

207 .49 
176.65 

31. 74 
215.34 

cI O 
1810 .19 

27.21 
1974.02 

1612.69 
44667.19 

2512 
2512 

Isolation 
Field 

1522.18 
2079.36 

113.13 
219.25 

13.19 
269.08 

<10 
1015.93 

6088 . 74 
2873.50 

10240.00 
20480.00 

Bursa Vac 
Bu.rsa Vac 

Isolation 
Field 

1560.33 
1974.02 

195.0!+ 
160.00 

26.91 
262.50 

<1 0 
1940.11 

22611. 75 
8778.17 

37098.44 
31041. 87 

12 weeks 
IBDV 

Vaccine 

Breeders 
Environ

ment 30 weeks 34 

Geometri c Hean Tit ers 

,.eeks 3~8 ,~eeks 42 weeks 46 weeks 50 weeks 

Lukert Isolation 452.54 1114.30 2152.69 1688 . 97 1280.00 452.54 
Lukert Field 6755.88 47050.68 23525.34 11762 .67 5120.00 5120.00 

2512 Isolation 2031.87 5120.00 6450.79 16254.98 8127.49 5120.00 
2512 Field 7608. 29 22988.02 7760.46 13782.01 7608.29 45 61. 40 

Bursa Vac Isolation 10240.00 14481. 54 3044.37 5120.00 4063.74 3620.38 
Bursa Va c Field 4695.06 24354.96 5120.00 6241.34 4063 . 74 3620.38 

A Priming vacc ine given in the \Vater 

B Emul s ified vaccine injected 

Table 2 

Infectious Bursal Diseas e 	Virus N~.'::.tralizing Antibody Titers in 34 \veeks Old 
Breeders and their Progeny. 

__~_Breeders 	 Geometric Hean Titers 
Priming Environ- Breeders Progeny 

Agent ment 34 weeks 14 days 21 days~ ~ 

Lukert Isolation 1114.30 74 (9) 62(8) 18 (7) 11 (5) 
Lukert Field 47050.68 761(8) 431(7) 113 (6) 24 (4) 

2512 Isolation 5120.00 1280(5) 381(4) 127 (3) 40 (2) 
2512 Field 22988.02 2301(13) 823(11) 288(13) 80(7) 

Bursa Vac Isolation 14481.96 NP NP NP NP 
Bursa Vac Field 24354.96 780(7) 508(6) 160(5) 40 (4) 

( ) number of chickens 
NP no pt-ogeny 
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Table J 

Infectio u s Bu r sal Disease Virus Ne u trali z ing Ant i body Titers in 42 Weeks Old 
Breeders and their Progeny 

Breeders Geomet r ic Mean Titers 
P r iming Environ- Breeders l'rogeny 

Ag ent ment 42 we~ks 1. day Ldays 14 day~ 21 days 

Lukert Isolation 1688.97 958(12) 359(12) 75 (11) 17(12) 

Lukert Field 11762.67 7525(9) 2560(9) 58 7(8) 59(9) 


2512 Isolation 16254.98 6451(9) 2792(8) 123(8) 26(8) 

2512 Field 13782.01 7760 (10) 2560(9) 274 (9 ) 40 (9) 


Bursa Vac Isolation 5120.00 8127(3) 3225(3) 202(3) 40 (3) 
Bursa Vac Field 6241. 34 NP NP NP NP 

Table 4 

Infectio us Bursal Disease 	Virus Neutralizing Antibody Tit rs in 50 Weeks Old 
Breeders and their Progeny 

Breeders 	 Geomet ric Mean Titers 
Priming Environ- Breeders Progeny 

Agent ment 50 weeks 14 days 21 daysU~ ~ 

Luker t Is olation 452.54 32 (3) 13 (3) (l 0(3) (10(3) 

Lukert Field 5120.00 7241 (2) 1810(2) 1 60(2) 10(2) 


2 512 Isolation 5120.00 2560(3) 403(3) 50 (3) 8 (3) 

2512 Field 4561.40 3225 (3) 640(3) 127(3) 13 (3) 


Bursa Vac Isolation 3620.38 NP NP (1 1' N1' 
Bursa Vac Field 3620.38 NI' NI' NP N1' 

() numbe r of chickens 

NP no progeny 


Conclusions 

The 	 results suggests tha t: 
1 . The s train of choice to be used as pr~mlng agen t fo r broj_ler breeder vacc i nation aga i n st IBD 

shou ld be a meso genic stIain of IBDV capable to override the field IBDV exposure but not too pathogenic 
to damage t Ie bursa of Fabriciu3 in susceptible c hickens. In bo th cases such stra in should be able to 
generat or increase the antibody eiters against IBDV a nd the number of memory cells t hat will produce 
t h e plasma cells (manufactures of the antibodies), I-lhen the i nac tivated emulsified vaccine is admin ister . 
The I BDV. l ow- i nt e rmediate egg passage (p50-p55) 2512 strain meets thi s c harac teristics. 

2 . Th e 2512 IBDV st rai n seems to give a more uniform r espo nse regardless if t he birds \.ere exposed 
or not to the field IBDV during the growing period. 

3. That the resp onse to the different priming IBDV strains follo,,,ed by th e same inacti vated emul 

ified v a ccine will remain t h r oughout the life of the breeder and also ,"iill b e seen in their pro geny . 


4. I t appears that the response to the Lukert a nd to the Bursa Vac IBDV strain ~~ll greatly depend 
on the exposure to fiel d IBDV at an early age . 
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Introduction 

Colibacillosis is considered to be a multimillion dollar problem in both turkey s 
and chickens. The use of day-of-age injectable antibiotics such as gentamicin has 
been effective in reducing earlv chick and poult mortality due to E.coli. Unfortu
nately, the commonly used antibiotics which are used to treat colibacTffosis later in 
the bird's life are becoming less and less effective due to drug resistance . At 
present, in many cases the grower may find that none o f the drug s that he h as avail 
able to him will stop the p roblem. 

Therefore, a logical approach to the control of col ibacc illosis is the develop
ment of an E.coli bacterin. Fortunately for the industry , t here are three major 
s e rotypes (Ol~-02, and 078). Other serotypes obviously do e xi st and are isolated at 
a less frequent rate. 

The goal of our research effort was to develop an oil-emulsion bacterin that 
conta i ned the three major serotypes and would be efficacious when administered at one 
day of age. In addition , we would want the same product to be effective as a breeder 
vaccine that would offer significant protecti on to recently hatched poults and chicks 
against ~.~~~i induced mortality. 

Today I would like to discuss the first aspect of our research program, namely 
the development of a day - of aqe bacterin. 

Materials and Methods 

Briefly, the bacterins were produced by growing the E.coli strains under condi
tions that would enable them to express pili. Standard methods were then used to 
prepare the oil-emulsion bacterins. 

Broiler chicks and poults at various ages were vaccinated with the experimental 
bacterins and challenged primarily by the intramuscular route with homologous chal
lenge cultures. The birds were observed for 8-10 days for mortality. At the end of 
the observation period, the birds were sacrificed, a post mortem examination performed 
on eac h bird, and gross lesions scored. The scoring system was as follDws: 

o 	 normal, no lesions 

1 	 slight cloudiness of the pericardium and/or clQudy air sacs 

2 	 moderate thickening and cloudiness of the pericardium and/or moderate 
cloudiness of the air sacs 

3 	 severe pericarditis or thickening of the air sacs with fibrinous depo
sits or perihepatitis 
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Re s u l ts: 

Tabl e 1. 

Evaluation of a Single Dose of an ~.~o~i Bacte rin Co ntainin g 01 , 0 2 and 078 Strains in 

Turkeys Va c cinated Subcutaneous Iv at 2" \i'e e ks of Age and Ch a l l enged * at 4 Week s of Age 


Challe nqe GrOUD 

01 Strai n 
Vaccinates 

Contro ls 
02-Stra:rn------
Vaccinates 

Co ntrols 
07S-Stral i1-----
Vaccinates 

Controls 
---------------~-
*IM Challenge 

# Birds 

10 

10 

10 

10 

10 

10 

Dose (ml) # Bi r d s 
Die d (%) 

______!l!Q.L_ 

0.5 o 

Me an Lesio n 
Sco re 

0 .1 

1.8 

o 

2.6 

o 

3.0 

Protection 

Index ( %) 


100 

100 

100 

Turk e ys vaccinated at 2 weeks of a g e and challenge d 2 we e ks l a ter we r e pro tected 
a gai nst challenge. In a similar experiment, no t sho wn, turkeys were vaccinated a t 1 
day of age and challe n ged at 4 week~ o f a ge with s i milar t ype results. 

Tab le 2 

Serum Agqlutination Ti ter t o 01, 02 and 078 Strain s 

in Turkevs Vaccinated at 2 Weeks of Age and Bl ed a t 4 We e ks of Ag e 


01 Strain 
Cont . Vac c . 

02 Strain 
Cont. Vacc . 

078 S train 
Co nt . Vac c . 

EXPERH1 NT 1 

16 
32 

8 
8 
8 

16 
8 
8 

4096 
256 
256 
128 
256 
512 
512 
256 

4 
8 

32 
16 

2 
8 

16 
8 

2048 
512 

2048 
256 
512 

1024 
128 
256 

64 
32 
3 2 
64 
64 
64 
32 
32 

4096 
512 
128 
512 
256 
256 
512 
128 ------------- ---.------ ---------- ------------- --------- ----.--

Mean 13 784 12 848 48 800 

Eight turkeys, at random, from e xperiment 1 (Table 1) were bled at 4 weeks of ag e and 
a serum agglutination test performed on each serum. The r e sults indicate excellent 
serological response to all three serotvpes of ~.~~~i pre sent in the vaccine. 

Table 3 

Evaluation of a Single Dose of an E.coli Bacterin Containing 01, 02 and 0 78 Strains in 
Chi c k s Vaccinated Subcutaneously-at-Day of Age and Challenged at 4 Weeks of Age 

Challenged Group 

01 Strain 
Vaccinates 

Controls 
02-Straln------
Vaccinates 

Controls 
07S-Straln-----
Vaccinates 

Controls 

# Birds Dose (ml) 

EXPERIMENT 

20 0.1 

20 

23 0.1 

23 

20 0 .1 

17 

2 

I V 

I V 

'IM 

'IM 

I V 

I V 

# Birds 
D~ed 

2 

12 

13 

23 

o 

11 

% Birds 
D~ed 

10 

60-----_._------...;;;

57 


10 0 


o 

65 
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Chickens vaccinated at one day of age and challenged 4 weeks later showed very good 
level s of protection, as compared to the nonvaccinated challenged controls. 

Table 4 

Serum Agglutination Titers to 01, 02 and 078 Antigens in Chicks Vacc inated at Day-Of~ 


Age and 3 (\leeks of Age with Blood Samples Collected at 4 \'leek s of Age 


01 Strain 

-----~~~~~

64 
16 
32 
32 
32 
64 
32 
16 

Mean 36 

-~~~~~----

512 
2048 
1024 

256 
64 

4096 
256 
51 2 

1096 

078 Strain02 Strain 

---~~~~~~-~~~~----
EXPERIHENT 2 :~::1~'::8 ~ 
8 
4 
2 
4 
8 
4 
8 
2 

5 

256 
512 32 1213 
256 16 64 
256 8 16 

32 32 32 
32 8 25 (i 

2048 8 12 8 
128 32 25 6 

440 19 126 

Eight c h ickens, at random, that were vaccinated in e xperiment 2 (Tabl e 3) were bled 
a t 4 weeks of age and a se r um agglutination test perfo r med on each sample. ~1ost of 
the c h ick ens in each group showed at least a 4 fold incr e a s e in titer, compared to 
the nonv accinated controls . 

Conclusion: 

Chicks a n d poults vaccinated at day-of age or at 2 weeks of a ge demonstrated 
significant protection against challenge with 01, 02, and 078 strains. Similarly, 
serum from vaccinated birds showed significant increases i n agglutination titers to 
all three serotypes. 
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FIELD TRI ALS \~ ITH I NACTIVATED . COLT VACCINE 

S . 	 Kuma r, D. V. I., Ph.D. 
Vineland Labora o ri es 

Vineland , Ne w Je~scy 08360 
an d 

J ohnK. Rosenberger , Ph .D . 

U n iv~rs ity of De l .1W8 l:" 
Newar k, De lal a r e 19711 

Ex ensiv 1055",5 to th poul t ry and turkey industri t!· due to ~. coli ' n fet: tions 3re well recogni~e d 

(4 ,5 ) . In spite o f t he occur rence of a large numbl' l" of se rogro ups as soci t e d I'li th E. c oli i n poul try, 
only organisms belon g in g to a f ew se rogroups, particu larly those of 01 , 02 and 078 have been found [0 be 
pathogen ' c . t hough f f ort s \·,ere mad in the pus t to cleve lop !. coli vacci nes, un fort una t e l y, due t o 
one or eh" other r e ason , no v accines Hel:e lice nsed for commerci a l p r oduc tion (1,2,3) . I n view of the 
increased drug r esista n ce of these o rga~isms furt her fforts were made to deve l o p E. co li vaccin f o r 
poult ry. One s uch vacci ne produced by Vin land Laboratories for us e in chi ken s a-;:;-d tu r keys was r ecen t 
ly l icensed by th e USDA. The present report describ es the use of Vine land ' s vaccin e under field con 
di t i ons . 

The results of t es tin g of the lice nsed vac c i ne s (Sii 6608) under l aborat1:J ry conditions in chi cke ns 
and tur keys are g iV~l in Tables I and II and Figures 1 and 2. 

Tab l 

Results Of Vaccinat ion Of Chicke ns 1,1i h 
E. coli Vac~in e And Subsequent Challe n ge 

No. of Birds ~N_o_.~D~i_e_d~o~f~~C~o~li~· _s~~~~m_i__a %P ro te ~tion 

Va c i na ted 20 7 65 
Control 20 19 5 
Ch ick ~ Here vaccina ted a t 3 a nd 6 ,,'c eks of a!e. They weT cha llenged 
at 7 we ek int ravenously using 0 . 5 ml o f a 10- dilution o f culture con
taining 3 x 109 ml o rganisms (078). 

100 

~ 
90 

80 
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., 
110 .. 
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~ 
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~ ~ 
w 

1= ,n 

.. ~ )0 

<0 

1~ 

:.;, y~ :-:r.~.1U.!~:"!tons ?C1Tt';.J..c.u-;~! trrzc.\cy 1T1..,... (N T\lII':P;YS 
trrrc.\O' STI D'l r Olto:tl~5 

Ta bl,' 1 T 

ination Of Turkeys With 
And Subs"'gu~n' Challen£!io 

No. of Birds No . D"e d of Colisep t · c~M.n Z P rot ection 

Vaccinated 20 3 85 
Con t rol 19 17 10 

were vaccinated at 2 and 5 weeks of age . 1'h y were challenge d 
a t 6 weeks of ag intrave nously using 0. 5 ml of a 10- ] dilution of 
cul t ure containi ng 2 . 4 x l09 / ml organ i sms ( 078) . 
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N'o t more than 20 % of t he vaccina t e d chi c ke n s an d lurkey had a pea s i ze d g r a nulo ma to us lump after 
f i r s t va ccin a tion . Th is l ump co uld not be s een a t t h e t ime of s e cond vaccinati on. Oth e r th a n th i s , no 
othe r untowa.rd post va.c c in a t 1.on r e a ct-ions I.!e r e Se e n . I t is e.vide.n t that in s p ite o£ a veTy h eav y c ha l 
l enge g iven i n t r avEm ous l y , t he r e 1·7a s goo d p J:'ot e c Lio n of th vac c i na t ed ch i cken s and turk e ys . 

Th field t r ials wi t h Lhi vac c ine we r e condu ct e d :i n b r oil e rs an d in broile r- b r ee de r s . For broile r 
va c c i na ti on , f o ur fa u ns ",e r e se l e ct e d ",it h no s p e ci fi c E. c o li p rob l e m. t a ll f arms . va ccination was 
don u,,;ing a u t oma t ic vacc i nat in g e quipment . HU\oIe ver , tl;' ~ ma nag e r s used only on e dose of v ccine. 
At Fa rm A. t he va c c i ne ",a s used imm- di a tely aft e r th e Harek ' s v a c c i ne , t"h i l e at th e o th e r farms it " a s 
us e d afte r a n int e rval of a t leas t 8 hours. The r es ult s a r s hm.;n in a b le l IT. 

Tab Le lIT 

Resu lts Of Fi e l d T ria l s In Broile r s 

% Condemnation 
Gro up Tre a tme n t No . of Birds lJs e d Ai r Sac/S ep Tax Total 

A 	 Control 93,500 . 93 l. 79 
Va ccina te d 95, 600 .70 l. 65 

B 	 Cont ro l 22, 700 l.6 l. 62 
Va ccina t e d 22 , 700 0 . 81 . 82 

C 	 Contro l 13 , 700 0 . 41 0.48 
Vacc inat e d 13 , 700 0.20 0.81 

D 	 Ca nt 1'0 1 10 ,000 0 .5 5 0 .56 
Va ccina t ed 10 , 000 0 . 32 0.33 

In Group A I·,h en both !: . c o li and ·!a r ek ' s vac c ina tions we r e don e on e after anoer-l e r , there Has ma r 
g inal inCL' a s e i n l e.u cosi s condemnations , but t he r e I,as redu c t:ion in c onde mn a ti ons due to a ir sac s ep . 
toxemi a a nd in tot a l conde mnations. In t he rest o f th e g r o ups th e r e \Vas almost 50 % reduction in 
cond emnati ons due t o a i r s accu li tis and sep t ic e mia toxemia . 

Th e r es ults of vaccination "ith E. coli va cc in e in a pro b l e m farm are g i v en in Ta b le Iv. 

Tabl e IV 

Res ult s Of Fi e ld T rials In E. coli Prob l em BroileT li' arm 

% Cond emnation 
Group T r e atmen t No. of Birds lJs e d Air Sac/Sep Tox Total 

A 	 Control 10 , 400 1. 89 4 .06 
Va cc inat e d 10 , 800 .79 1. 84 

V<l c cination at t his f a rm I·.'as do ne at 10 days of age . Again s t the r ec omme nded tHO va c cina tions , 
only on e va ccinat i on I·Ja s don e . It is very e v ident t ha t a gain th e l osses due to condemnation '·Jere s i g 
n i fi cantly r e du ced. 

Vacc in a ti ons l1ere <lIsa att empt e d in broile r breede r s. In the fi e l d tri a ls over 250 , 000 breede rs 
have b e e.n vaccinated. Th e r e '.,as no deleterious e f f e ct a f te r firs t or second vacc ination . The firs t 
pro geny b roile r s are nm,' r eady t o go for processing . I n th e me antime , prog en y ft'om the v a cc inat ed 
breede rs have be en brought into the labora tory and te s t e d. The r e sults of challenge of prugeny are 
present e d in Table V. 

Table V 

?es ult s Of Chall e nge Of I-Day-Old Broile r Chickens Via The 
Intra tracheal Route In th E. coli Sero t yp es 02 : a nd 078: 

Breede r Flock Breede r ProgenyB Cha lle nge Re sults 
Identity V<l cc inati on A 

( % Pro t ec t . ) 

1 E. coli Bac t e rin 2X 36 \.Jks. 69 % 
2 E. co li Bac t e rin 2X 32 T,\lk s . 81 % 
3 E. coli Bac t e rin 2X 32 I-lks . 81 % 
4 E. coli Bac terin 2X 30 \·,k s . 57 % 
5 None-- 28 ,,,ks . o % 

~~. Vaccina tion" " e r e don e a l 20 and 25 ",e e ks of <lge . 
.E Progeny '·Jer e chall e n ge d at 1 day of age vi a the tra che al ro u t E' ,·, ith 10 8 CI'U o f E. col i/bird. 

Average of result s with 02 and 078 chall e nge. 
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It is q uire evid".n t t Int tll., p r ogeny wa_, protecr:ed against a very heavy chall.:nge. 

The resul t!> of duration of maternal immunity are gi ve n in Table VI. 

Tahle Vi 

Du ration Of Pass ive Immnnit)' I n Progeny F r om NonvacciDa t e d 
Bret!ders And Breede rs Vacci na ted \·!i t h An E, co li Bacre ri n 

E. c oli Vaccinat ionB 
Nonvacd nated Vacc i nated l X Vac cin a ted 2x 

% Affecte d % Af f e cred % Affecc ed 

1 Da y (IT) 88 20 6 
3 Days (IT) 81 38 7 
7 Days (IT) 56 0 6 

1 4 Days (IT) 13 7 0 
21 Days (IV) 69 2 
A Birds we re challenged Ivith lOS through 108 CFUs of E. coli ( 02A: Kl :NM) 1..nt r a 

rracheal l y (IT) o r In trave n o uSly (IV). 

B Hens "Jere vacc.i nat ed on ce a t 20 I·,ks . of age or M c e a t 20 and 25 lo ks . 

I t is ve ry ev ide n t t hat r: h pro t ecrion was seen up t o 21 oays , the Long st p dod for IOh i c h th e 
b r oile r progeny was tested. 

The 	 results of effect o f maternal i mmunity on progeny vaccination a r e p r esented in Ta ble VI I. 

Tabl ;> VII 

Eff ec t Of !1a r: e rnal Antibody On Broile r Va ccina t ion 

Of Day Ol d Chicke ns With An E. col i Bacterin 


Br eede r T reatmen t A Broiler TreatmentS % Affecte d C 

Va ccina t ed Vaccina ted 48 
, onvac c.ina c d Nonvaccina t e d 79 
Vac cinated Nonva ccinat ed 29 
A Breeders '.vere vaccinated a t 20 and 25 wt!ek s o f age wi t h 0.5 ml s ub cutan e ous l y 

B Broile r s we r e vaccinated at one day of age ".,i t h 0 . 25 ro l s uhcuLan eo us l y 
C Pe r centage of bi ds dead o r I"ith mode r ate t o St! vere lesions following chaL l enge 

( IV ) wit.h 0 2A:K l : NH at 2 1./2 ~,ee ks of ge . 

It is apparen t from th e. table that progeny from vaccina ted b r ee de r s ,,"'er e mo r e r esist ant t o cha l 
lenge than th e p r ogen o f nonvaccina t e d b r eeders . HOI"ev" r, i f p rogeny f r om va c c ina ed b r ee ders we r e re 
vac 'neled a lone day o f age a ft e r 2 1/2 IVeeks, th ey '..Jere founo to have less r es i stall c e to i nf"ct ion 
t han thos e which came from vaccin a t e d h r eeders. 

I n o r der to ascertai n i .f t h e r es is t ance to challenge in tile progeny from the va c cinate d b r eed r s 
was l imited to only rhe s erotype s tra in contained in t he vac ci ne, th e prog e ny ,·Jas challe nge d ,·, ith six 
Group 02 virulent fi eld i sola t e s. It '."as foun d that the proge ny f"rom t he vaccin at", d bre e ders \oF re 
s stan t to all six f i e l d i s ola tes while the progen y of non vacc ioa ted breedeTs "ias s usce pt i bl e. 

I n con clusion , it may be s aid tha t the Vinelan d E. col i vilcci ne I·ias found to be sa£" aud ef fj.ca 
dous both f o r broiler vac cin t ion an d fo r bro iler bre eder va ccinaticn. 
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VACCINATION AGAINST COLI SEPTICEMIA IN CHICKENS 

Mi chael IL Naveh, D.V. M.1, a nd Eliora Z. Ron, PhD.2 

B • L • T ., T e va Ph arm ace uti cal In (j us t r i e s, Ltd. 1 and 0epa r t men t 0 f M i c rob i 01 0 gy , 
Tel-Aviv University2 Israel 

Colisepticemia is caused by the invasion of primarily s tressed tissues with 
pathogenic strains of Escherichia coli_ - ~ £~. The antigenic str lHtures of 
th e organism are identified by 0 - somatic antigen, K - capsular antigen, H 
f l agellar antigen and P - pili. There are recognized 164 O-antigen, 100 K
antigen, 49 H-antigen serotypes, as we l l as an unknown number of morphologica l ly 
a nd antigenically different pili. Disease outbreaks have been s hown to be 
cau s ed by 79 different O ~ antigen subgroups of which 01, 02 and 078 were the 
dominant serotypes, causing about 50% of the outbreaks. 

The 	 two main difficulties in containing the disease are: 
1 . The poor response to treatment due to the rapid development of 

re s i stanG:e to the various available antibacteri a l agents. This resistance is 
usually genetically transferable from one strain to anoth e r. making the pr o blem 
more severe. The development of new dr ugs for poultry is inhibited by the 
high cost of res each and regulatory problems . 

2 . 	 Vaccination is not very effective due to the large number of pa thogenic 
E. coli strains which are immunologically different. Even so, the use is limited 
t o inactivated (killed) bacterins containing several pathogenic strains an d tile 
only means of applying such a vaccine is by ind i vidual injection. This method is 
un applica ble for mass treatment and it is impossible to cover all the E. coli 
s trains which are potentia ~ pathogens. 

We have developed a mutant of ~ ££li K- 12 . a labortory strain , which has 
bee n c,hemically mutagenized. It is defective i n the biosynthesis of the spe ci es 
sp ecific O-antigen and therefore stimulates the pr oduct i on of antibodies aga in st 
these pa rt of the lipopolylyposacharide (LPS) which are common to all the enteric 
bact e ri a. In addition, it activates macrophages and phagocytes, thus elevating 
non -s pecific immunity. This strain - LR-2 - has the following prop er ties: 

1. 	 Safety - Our mutant is completely avirulent - no damage was detected in mi ce 
o r chi c k s rep eat e d 1 yin j e c ted wit h mar e t han 1 08 bact e ria per ani mal • I n add i 
tion, the rate of rever s ion of LR-2 is lower than 1: 109 

• 

2. Multivalent vaccine - antibodies obtai ned in immunized rabbits cross reacted 
wit h chemically purified LPS from a wide variety of enteric bacteria including, 
in a(jdition to E. ~li - Klebsiella, Enterobacter, Serra~ and Proteus. 

3. Effective protection - a small number of vaccina t i ons was shown to be suf
ficient for protection. 

These characteristics of LR-2 enable its use as a live p0 1yvale nt vaccine. 
Thus , it c an be used for mass vaccination by means of aerosolization, nebuta lli 
zat i on or i n the drinki lng water. 

In laboratory experiments we demonstrated the protective effect of LR-2 on 
subsequent intratracheal challenge wit 'h virulent strains of E. ~oli, 02 and 078. 
Se ver al parameters we ,re examined: weight gain, mortality and-pafhOlogical exami
nations. The results indicate that: 

a. 	 Protection against several virulent strains of ~ co~i can be obtained 
after one vaccination. Measurements of weight gain, which is an objec
tive and economically important parameter, i n dicated that vaccinated 
chicks increased tlleir weight after a challe nge with pathogenic E. coli 
by 45% in three weeks, in contrast to unva cc inated chall' enged co;TrCll""S 
I'lhich only increased weight by 6%. 

b. 	 Vaccination can be given effectively at age 5 - 35 days. 
c. 	 Protection after one vaccination lasts for a minimal period of 20 days. 
d. 	 Vaccinated chicks are more resistant to repeated in f e ctions with 


virulent bacteria than previously unvaccinated chicks. 
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INFECTI OUS BURSAL OISEASE VIRUS VAC CIN E STUDIES 

B. Cowen, Ph .D., M. Braune, Ph.D., H. Rothenbacher, D.V.M. , Ph.D. 
and L. Huston, B.S. 

Department of Veterinary Sc ience 
The Pennsylvania State University 

University Par ~ i PA 16802 

In t roduct 1orl 

Va ccina t ion of breeder replacements with sequentially administered live and ina ct ivated infectious 
bu rsa l dis eas e virus (lBDV) is a common pl'actice. Tilis is done to obtai n i mm une progeny chi cks t hat. 
can r esi st early I BDV exposure. Generally, this vaccination program is successful in contro1 ]i ng early 
rBDV i nfection and its illlTlunosuppressive aftermath. H0I1ever, immune chicks usually are not protected 
aga inst cH nical IBD as matel'nal antibody declines s teadily follOl·ling hatch and is essentially gone by 
3 to 4 vleeks of age . Therefore, chicks placed on farms already seeded l'iith virulent field strains of 
IBDV should be va ccinated early in life; often in the face of maternal antibody. Th e purpose of such 
a practice is to i nduce an active immune response that 1'1111 protect chic ks against clinical IBD. 

The objectives of the research to be described were three-fold: 

1. 	 To evaluate the efficiency of IBDV maternal antibody transfer from breedel' hen to prog.eny 
chickens. 

2. 	 To study maternal antibody decay in immune chicks. 

3. 	 To study the immune response of susceptible and immune chicks to commercial vaccines . 

Ma terials and Nethods 

Susceptible and i rmlune heavy breed chickens used in this study were derived f r om SPF Wh ite 
Pl ymouth Rocks and commercial broiler bY'eeders, respectively. The latter averaged 56-weeks-of-age, 
we r e t r apnested, and had been vaccinated with live and inactivated IBDV. Both sources of chickens 
(25-35/vaccine) were held in isolation cabinets and vaccinated (1 dose, subcutaneously or intra
ocu1a r 1y) at 2, 6, 10 , 14 and 21 days of age \'Jith 3 or 4 different IBD vaccines. At 4 days post
vaccination, bursae and spleens were collected (5 chicks /vaccine) for virus replication assays by 
direct immunofluo rescence (FA) and histopathology. At 14 days post-IBD vaccination 10-20 chi cks per 
vaccine type l'lere cha llenged (0.2 m1 per as) with 100 EID 50 of the 1M strai n of IBDV . Fourteen days 
post-challenge, IBD i lllTl unity I'las evaluated by ca1cu1ating bw'sa:body vleight ratios. IBD vacc ines I'Jere 
also examined for immuno s uppressive potential by vaccinating 5-10 chicks per treatment wi th Newcastle 
di sea se virus (NOV; 8 ) strain ; 1 dose ocular1y) at 20 days post-IBD vaccination. Newcastle disease 
immunity l'las evaluated 20 days post-NO vaccination by challenge (Texas GB strain NOV ; 10,000 ELD so pel' 
0.2 m1 , intramuscul ar l y; r ecord mortality) and hemagglutination inhibition (HI) test ing . An appro
pri a te number of unvacci nated-unchallenged, unvaccinated-IBDV challenged ar.d unvaccinated- NOV chal
lenged control s wer e a l so included in these studies. 

Egg yolks and/ or sera from commercial breeders and progeny chicks .Jere examined for IBDV and NOV 
antibody by agar-gel precip itin (AGP), microtiter virus neutral ization (VN) and HI test procedur es. 

Results 

An examination of sera and egg yo1 ks from nearly 400 trapnested bl'oiler breeders revealed lBDV 
antibody levels ranging from 1:2,000 - 128,000. A majority (77%; both se,'a and yolk) of samrle titers 
we re about mid- ra nge. Serum/YDlk antibodies of individual breeders rarely exceeded a 4-fold titer 
differenc e. As a r esult of commonly high levels of breeder serum/yolk antibody, high level s of 
matel'na1 ant i body (62% tested; 1:512 - 4,096) I"ere usually transferred to progeny chicks. l~aterna1 
antibody was found to rersist in unvaccinated immune chicks for at least 21 days . i·laterna1 antibody 
level s of vaccinated passively immune chicks .Jere not found to be appreciably diffel' ent than their 
unv accinated counterparts. 

Results of IBD vaccination in this 1aboratol'y trial revealed t hat the vaccine lots tes ted 
couldn' t st imulate an acti ve irrmune response in chicks I'Jith maternal antibody levels greater than 1:64. 
Fully susceptible chicks r esronded well, i mm unologically, to the commer cial vaccines tested. Immuno
fluor escent and his topathologic exami nation of bursae and spleens added s upport to t he serologic 
finding s FA reac ti on s of bursae and spleens in susceptible ch icks "Iere abundant, I'rhereas in i m'l1une 
chicks reac tio n~ Were very 1imited , mos t of them occurring in 10 and 14 day old chicks. Bursal and 
splenic changes con s istent with invasiveness were found on examination of H &E stained sections. 
These changes ','Iere more pronounced in su sceptible than immune chicks. Ch icks experiencing an active 
immune r esponse as a result of IBD vaccination I'lere usually found to resist an IBD challenge . Addi
tionally, the inmu ne system of IBD vaccinated chicks l'las not compl'omised as revealed by NOV hemagglu
tination inhi bition and i mmunity challenge tests. 

Discussion 

This study has demons t ra ted that inactivated oil emu lsion vaccine is highly i rrmunogenic, as has 
been noted by s everal other researchers (1,3,4). Mate rnal ant ibody was shown to be efficiently 
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tra nsferred from breeder hen to pro geny chicks and to persist for at least 21 days. Such data strongly 
support the concept of breeder vaccination to protect progeny against early infection . Generally, 
ea r ly vaccination did not adversely affect passive an ti body ti ters or their decay ra t e . This study 
interes tingly revealed that m:!terna l antibody level s must be relative ly 10\·! ( 1:4-64) before ISO 
vaccines (o f varying invasiveness) can stimulate an active antibody response. A similar finding has 
been reported by Naqi et al. of Texas A&M University (2 ) . In practical terms , these data suggest that 
chicken flocks \~ ith relatively uniform and high l ev els of ma t ernal antibody can't be effectively vac
ci nated against IBD un til t hey have reached 2-3 \1eeks of age and more importantly that producers of 
corrrnercial breeders or bt'oil er s knovi the maternal ant ibody l ev el of placed chicks so as to determine 
proper vaccination timing. 
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Infectious bursa l disease, or Gumboro disease . is an economically Significant infection of chicken 
fl ocks. The characteristic pathological lesion is bursal necrosi s, resulting in defec ts of humoral im
mu ni t y . The responsible agent is a novel virus related to infectious pancreatic necrosis virus of sal
mon i ds, tell ina virus of bivalve molluscs, and drosophila X vi rus . Infectious bursa l disease virus 
(TBDV) is a naked icosahedron of about 60 nm with a buoyant densi ty of 1.33 g/cc. Virus preparat io ns 
ar e composed of two sedimenting speci es, the faster of which poss esses vi rtually all of the specific 
i nfect iv i ty. Interferon is eli cited in CEF cultures; conseQuently , the virus is cu ltured in Vero cells 
where maxi mum titers of extracel lular virus of about 5 x 107 pfulml are reached 48-120 h post-infection. 

Immunoprecipita t i on with monospecific antisera and peptide mapping with VB protease indicate that 
the vi r al structural proteins mature via post-translational cl eavage of one or more po lyproteins and 
that a num ber of minor proteins observed in SDS-PAGE are actually incomplete cleavage i ntermediates of 
the maj or polypept i de s . Attempts to obtain the primary structure of two mature protei ns, p40 and p31, 
by gas phase ami no acid sequencing were not successful, pres umably due to amino termi nal acetylation. 
DEAE chromatography achieved purification of p4G; hyperimmune rabbit anti-p40 serum exhibited strong 
vi rus neutral izing ac t ivity in plaque reduction assay. 

The vira l genome is composed of two apparently unrelated segments of double-st r anded RNA, with mol
ecular weights of approximately 2. 5 and 2. 2 million and a velocity of about 22 S. The genome is very 
resi sta nt to denatu r tion , having a Tm near 95°C. Oligo d(T)-cell ulose chromatography indicates the ab
sence of polyadenyl ation. Poly(A) tails can be added with poly(A) polymerase; however , th i s results in 
ap parent nicking of the RNA and a subsequent failure to obtain cDNA by oligo d(T)-pr imi ng of reverse 
transcri ption. Eventually, melted RNA was primed with calf thymus DNA and first strand cDNA synthe
s ized with revel'se transcriptase. Molecular sieve chromatography was used to select RNA-DNA hybdds 
contai n' ng cDNA of weight average equivalent to 600 bp . The heteroduplexes were C-tailed with termi nal 
transferase and cloned into the G-tailed Pst I site of pBR322. The vector' was transformed into HB-IOI 
and a small number of transfonnants obtained by tetracycline selection and ampicillin screening. Sou 
the rn blotti ng with nick- transl ated pBR322 DNA and viral cDNA probes were used to ascertain the speci
f ic ity of the cloned i nserts. The relationship of the clones i s being assessed by mat,rix slot-blot 
hybridiZation and the genomic complexity by Northern blot analysis of the genome with selected clones 
as probe . The primary st ructure of the inserts in the size range of 1 Kbp is being obtained b~' M13 seq
uencing and additional clones are being prepared from cDNA synthesi zed by specific priming with mixtures 
of random-pri med cloned DNA . 

In summary, then, "Ie have fu r ther characterized the biological activity of infectious bursal di sease 
vi rus , examined the natu re of viral protein synthesis and post-translationa l modification, and identif i ed 
a vi r al po lypeptide - p40 - that elicits an ti body "lith .:!.!!.. vitro viral neutrali zing activity. Further,I'le 
have obtained recombinant DNA clone s of the vi r al double-st randed , bisegmented RNA genome by the somewhat 
novel met hod of cl oning an RNA-cDNA hybrid, We are seq uenc ing these clones r ig ht now and also usinq thelll 
as specific pr imers fo r fu r t her cDNA cloning. Once suffi cien t sequence data i s ava i l able and we ha ~ e 
ma pped the polypeptides wi t hl n t he genome, we will attempt t o subcl one p rot~in -en codi n g regions , spec i 
f i call y the p40 gene, in to su i t abl e exp res s ion vectors for t he pr oduction 0 1 candi date vacc i ne mat erial s. 
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COMPARING IBD MICRO-VIRUS NEUTRALIZATION TITERS IN 
Dfu"lS, EGG YOLKS AND NEONATAL CHICKS 

Monte N. Frazier 
Joseph Schultz 

Douglas All en 

Introduction 

The i ndividual chick tite r s of broiler breede r progeny has b e come a subject for 
conside r a b l e discussion . This is particularly true when the breeders are i n the 
transition pe riod betwe en the us e of a live IBD vac c ination program to a c ombination 
l ive-inactivated program. 

There are a lot of factor s involved. There is considerable difference in the 
r e s u lt s betwee.n l a boratories ; the age of the breeder is an important f a ctor, it is 
obse rved that some p ure lines respond with diffe r e n t intensity to certain ant igens. 
We felt it was worthwh ile to look at the matter a little more comprehensively than 
we had in the past. We had t wo objectives in mind : the variation in t he titers of 
individua l chicks from the s ame dam, and comparison o f antibody titers be twe en yolk 
and chi c k serum. 

Materials and Methods 

He n s: A group of 92 Broiler Breeder typ e pure line hens were trap ne ste d and 
t h e eggs id~ntified for a period of 14 days . These hens had only liv e LED vaccine 
u se d for immunization against IBD. They were also vaccinated for f ow l pox, i n fe ctious 
bronchitis, Newcast le disease , Avian encephalomyelitis, and vital a r thrit i s. The 50. 
that laid a minimum of 10. eggs were selected for the trial. The fir s t and la s t e ggs, 
as well as one that was laid in mid period, were selected for yolk a s say . The rest 
of the eggs were inc ubated. One hen died during the trap nest period and two had no 
egg s that hatched, s o these were eliminated, leaving 47 hens in the trial . The hens 
were bled on the 15th day to avoid handling and/or mortality during the t r ap nest 
period. 

Yolk : Th e large end of the egg shell was removed and 1 ml. of yol k was remov e d 
a nd combined with 1 ml. of chloroform and 1 ml. of PBS, thoroughly mi xed and allowe d 
to set for one hour. It was then centrifuged for 15 minutes at 150.0. rpm. The 
aqueous portion was saved for assay. 

Chic k : The chicks that hatched were held for 24 hours and blood taken and the 
c hi c k s discarded. The blood was allowed to clot and the sera separated and saved for 
a ssay . 

The sera and yolk extracts were coded, along with negative controls were sent to 
a pr i v ate laboratory for virus micro-neutralization tests for IBD. 

Re sul ts 

The Geometric Mean Titer of the hens was 1:981, the yolk was 1:60.8 and the chicks 
was 1: 5 7 6 (Table 1). The difference was for all practical purposes 1 dilution be tween 
the d ams and the egg or the chic k. 

However , the results are not really that simple. We grouped the hens by 
ind i v idual hen titer and studied the frequency distribution of the tite r s of the 
progeny . The results are sh~ffi in the tables. 

Twenty-nine of the 47 hens (61.7%) selected for the t e st had individual titers 
of 1 : 32 0. (17) or 1 ; 1280. (12). These were selected for further consideration of the 
var i a tion of titer of the progeny. The results are shown in Tables 2 and 3 and 
Figure s 1 and 2. 

Discussion 

There is considerable variation in the ne utralizing antibody extracted from the 
yolk and in the chick se r a f r om individual he ns with the same neutralizing titer . 
This is considered a pilot trial and it wil l be r2peated using the ELISA method as 
we i l as I,hcro VN . I f there is truly this much variation in the titers of individual 
dams, more thought is going to h ave to be giv e n to the most effective method of 
Vaccinating the proge ny for protection again s t IBD. 
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W!.!&..l. 

HID 11'lI1utll TY SURVEY , TRAP NESTID HENS 

YOLK YOLK RANGE CIII CK RAlIGE 
HEllS flENS 3 EGG III EN INDIVIDU,\L # CHICKS INDIVIDUAL 

NUMBER GMT GMT TITER CHI CKS GMT TITER 

2 	 1: 160 1:587 1:160 13 1 :2L15 1: 80 
1:2560 1 :640 

17 1 : 320 1: 256 1 :40 81 1 ,240 1 :40 
1: 1280 	 1 : 1280 

3 	 1 :640 1: 640 1 :160 13 1 :218 1 :80 
1 :5120 1 :640 

12 1: 1280 1 :874 1 : 160 62 1 : 832 1: 40 
1 : 2560 	 1: 2560 

6 1 : 2560 1: 1088 	 1 :320 25 1 : 704 1 :80 
1: 2560 	 1 :2560 

1:5120 1: 1621 	 1 :160 27 1 :1920 1 :640 
1:5120 1: 5120 

2 1 :10240 1 :3413 	 1:1280 9 1: 3157 1:1280 
1 : 5120 	 1 :5120 

TOTAL 47 1: 981 1: 608 	 1 :20 230 1 :576 1 :40 
1 :5120 1 : 5120 

RANGE 
1: 40 
1: 10, 240 

~ 
1:320 

1:40 1 :80 1 :160 1 :320 1:640 1: 1280 1: 2560 1 :5120 

A41 11 11 

A204 

A1176 1111 111 1 

A1257 11 11 

A1734 1 1111 

A2012 111 11 

A2780 11 

A2796 1 11 1 

A3287 1111 11 

A3374 1 III 

B233 11 

8418 111 111 

8536 1111 1 

B546 !BJ... 11 

BI 032 III 

81042 1 11 tl-bl. 111 

B1190 1 

TOTA L 17 4 6 31 19 15 5 

1: 1280 

IIDl 1 : 40 1 :80 1:160 1 :320 1:640 1: 1280 1 :2560 1: 5120 

A224 III I II 11 

/\Z65 11 11 

(1275 

A2067 11 111 

A2075 11 

A2090 11 

A2706 1 11 1 

596 1111 11 

B945 11 lill 11 

B963 I II 1 

BI 087 III 1 

A1781 III 11 1 

TOTAL 12 1 :.; 14 14 17 II 
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CONPARISON OF I NFECTIOUS BURSAL DISEASE ANTIBODY LEVELS BY ENZlIME LINKED UIl<IUNOSORBENT ASSAY AND VI RUS 
NEUT RALIZATIO, TESTING I N COMMERC IAL CHICKENS . 

T . G i rshic~ (1), c . K. Crary (1) and Louis van der Hei de (2) . 
(1) SPAFAS Laboratorie s , Inc . , Storr s , Connecticu t 062E8 

(2) Depart :ne nt of Pa thobiology, Uni versity of Co nnect icut, Sto ' rs , Cor.necticut 0626 8 

THO flocks of commercial ype \,h i te Leghorn c h ickens ",ere est e d sequentially for anti body l evels 
against I nfectious Bursal Di s ease (IBD) using the En zyme L inke d Immunosorbent Assay (ELISA) and the 
Mi cro Vi r u s Neutra lization (VN ) test . 

Se r um samples ·"ere collec ted once flCom the parental breeder fl o c '< s and f.rom p rogeny chickens in 
one flock at 9 , 12 , 20, 27 , 3:, 4 2 and 47 days of age . Progeny chicke ns of the 2nd . flock were 
tested at 7 , 15, 20 , 27, 43, 49, 57 and 75 days o f age. The f irst prog e ny floc k was vacc ina ted 
agai ns t IBD at 16 day s of age, the seco nd progeny flock at 1 0 and 21 days o f age. 

The ELISA te s ting "as per formed in 96 -l"Ie11 polysty rene plates (Dynatech), ''-'hich 'vere precoate d 
"ith IBDV antigen. The plate£ we r e ",ashed 3 times in ,.as h s olu t ion (H20 - Tween) . Then 50 ul of 
serum , d il uted 1: 50 in diluen t (Tris-EDTA- sal ine "Iith 0 . 1' BSA) was added t o each we ll. Appropriate 
h i gh and 10'.< titer a nd negati ve serum controls were adde.d at the same time. ':'he plates were incubat ed 
at 37° C . for 45 mi nu te s after which the plates were washed 4 t ime s with wash sol u tion. 

Then 50 ul of goat anti - chicke n IgG-horserad ish pe roxidase conjugate (K& ~» diluted 1: 200 i n PBS 
",a s added to each ",e ll and t he plates incubated at r oom temperature for 30 mi nutes. Plates were the n 
washed 4 time s in wash so l u i o n, hold i ng the last wash for 3 minutes befo re discalCding. Th en 100 u l 
of O-phe nyl e nediami ne (OPD) s ubstrate wa s added to eacb well and the plates were incubated for 1 0 - 15 
minu t es at room t empe rature. Th e r eact ion ,,'as stopped by addi ng 50 ul o f 2.0 - 2.51'1 H2SQ4 t o eac h \VeIl. 
The h ighly positive control sho uld read .600- .70D at 490 nm . Hi stograms were prepa red by grouping 
s amples by their absorbance va lue into 7 groups : 0 . 000 - 0.099 = grou p 0 , 0. 10)- 0 .199 = group I, etc . 

Micro Virus Neutra lization (VN) tests were performed on the s ame se r um sampl es, using tbe 
consta n t v i lCus- s e rum dilution method with 1000 TCID50 of IBD virus per well a~d serial two- fold 
dilution of s erum . 

The results indicated goo d correlation between VN and ELISA antibody titers. It was observed 
t h a t t h e breeders had h i gh leve ls of IBD ant ibody. IBD maternal ant i body leve ls in t he first progeny 
f l ock became negative a t 27 days of age, and then remai ned negative unti l 49 days whe n an increase 
i n antibody t iters was noted In the second flock (mate rna l ) ant i body c ould be detected at 
appr e ciable l evels unt il 4 2 ~ ~ ys of age, at which t ime no more IB D antibody levels cou l d be found 
At 47 days of age ant ibody tite r s we re again obset·ved . It is conce i vab l e that immune suppression 
Wa s a factor in tbis late development of IBD antibody , sinc e bursal fol licular dep l etion of 
l ymphocytes ",as observe d in several bi rd s examined at 46 days of age . Gross lesions of bursal and 
spl e ni c a trophy as well as coccidiosis a nd u lcerative enteritis were found in these birds . Such 
lesions are frequently found together, in our laborato r y. It is thought that immune suppression is 
involved wit h the incidence of coccidiosis and ulcerative en teriti s. 

In conclusion , i t a ppears that ELISA is a reliable t esting method f or IBD antibody and corre late s 
l"Iell with conve ntional VN t est ing. 

Presented at the 34th. Western Poultry Disea se Conference, Ma rch 4-6, 1985 , University of 
Ca l iforni a, Davis Ca l ifornis . 
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A VIRAL DI SEAS E OF GRO USE 

Ev a Wa ll ne r - Pe nd l eton , DVM 
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Vet er in ary Dia g nosti c Labora to ry 
Co l lege o f Veter i na ry Med icine 

Oreg on St a t e Un iversi t y 
Corval l is, Oregon 97 3 31 

Ve ry l i t t le is kn own about diseases of upland game b i rd s, except pe r haps o f the 
~ o re co mmo n sp e cie s of qu a il and pheasBnts. 

The Ore g on State Univ ersi ty Veter inar y Di a gnostic Labor a tor y rec ei v ed three 
Frank l in spru ce grou s e (De n dragapus cana den iti v ar . Fra nklin i i) rai sed by a quail 
bree de r s ' s o ciety . Tbe se b ir ds wer e ap pro xi mate ly t wo yea r s o l d and sexua l l y 
mat u r e. Thi s spe c i es is e x t reme l y diffi cult to ra is e, and pro b ab l y no more t h an 
20 -2 5 in d iv i dua ls e~ i st i n cap t i vit y in the Unit e d St at e s. 

The sympt oms obs erve d by the b r e ed ers were depress io n , fl uffed -up a p pear ance , 
and wat e ry, foamy fec al d r o ppi ng s . The onset o f s ympto ms was usua l ly ra pi d, with 
~or t a l ity oc cu rrin g wit h i n a fe w days. Some of th e indiv i d uals di s p lay e d 
r e spiratory dif f ic u l t y and gas ping. They were r aise d t ogether o n wi r e - fl oo r pens . 
The bree d er s a ls o rai se d a varie t y of other gro use an d quail; th e y ap pea r ed hea l t h y. 

On ne c rops y examinatio n, t he gr ous e wer e well-f l es hed. Th e lungs we re dark re d 
and firm. The spleens wer e e n l a r ge d an d sho we d r a n domly d i tr i bu t ed, pr omin e nt, 
white foci. The in te st i ne s con tained br own , flu'd, fecal conte nt s . Aer ob i c an d 
sner o bic ro u t i ne bacterial cultures d id not demonst ra te si g nif i cant path oge nic 
or ga n ism s . 

Microsc opi c ally, l es ions were confined to the lung and spl e en. In t he splee n , 
larg e , mu l ti f oc al a r eaB of fib r inoid necros i s wit h kar r yorh e x i s of l ympho cyte nuc l ei 
an d reticu loe ndothe l ia l c e ll deg en er ation we re s ee n. Amyloi d wa s not demonstrate d 
by hi s toch emica l me ans ( Con g o Red s tains) . Numer o us intranuc lear b a soph i l ic a nd 
eoainopllilic incl u sion bo d i e s were seen wit h i n sw oll en ret i cu lo end o the li a l cell s. 
In terstitial pne umonit i s, fi bri n ou s ple ur iti s, an d vary ing degr ees o f pu lm on ary 
edema a n d con ges tio n were seen. 

Vi rus is o l at io n from lu n g, spleen, and li v e r was att empt e d by ino c ul a t ing 
embry o na ted chic k e n e ggs a nd ch i ck en embryo k i dney a n d liv er ce l l cult u re s . Both 
were unsuccessf u l . Virus is olation and exp e r im e nt a l poolt i no c u la ti o n we re 
perform e d by Dr. Fa dl y, USDA Re g ional Poultry Research Laborat o ry veter i nar i an . 
These atte mp ts were also un Suc cessful. 

Thin sect i on s o f fo rmalin- f ix ed grouse spleen tissue were xamine d by 
tran s mission e le ctron mi croscopy. No n - envelope d v i rus pa r t ic l e s ( IO O- I I Onm) were 
seen within t h e nuc l eus of a f f e c t e d cells . Th ese f indings a r e su gge s tive of her pes 
vi ru s inf e ct ion or a very l ar ge adenovirus. 

The clin ic a l fin di ngs, as well as the gross and mic ros c opic les i o ns, ar e 
striking ly s i milar t o Marb le Spleen dis ea se of pheasa n ts . However, th e di sea s e 
coul d not b e r e pro duced in experim e n tal hosts, unlike Aden ovir ua Cr oup II ag ents . 
The causa t ive ag e nt, ther ef or e, remains obscu re. 

Un f ortuna t e l y, t h e bi r ds did not survive lon g enoug h to bree d . Avi cultura l 
groups such as th e Quail Bre e de r 's Society st rugg l e t o rai se po t e n t i al l y endan g e r ed 
species o f up l and gam e b i r ds to a id in re int ro du c ti o n of th e s e 8n im I s i n t o th e ir 
increasingly d ep l eted hab itats. Br e ed e r e f for t s are often thwar te d by infect i ous 
di seasea. I ncreased un de rstand ing and re searc h are nee de d in t hi s area. 
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LYMPHOPLASMA CYT IC ENCEPHALITIS , MYELITIS AND MENIN GI IS 
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Introduction: 

In the late fall of 1982 a shipment of South American psittacines was brought to a United States 
Departmellt of Agricultu re (USDA) approved private qua rantine station in San Francis co, Ca lifor nia. 
The shipment included bl ue-headed (Pionus mentruus) and dus ky parrots (P . fus cus) and parrolets 
(Touit s pp). The sh i pment had originated in Suranime , and had travelea t hrough Amsterdam and 
rrai'i1<Turtbefore ar ri vi ng in San FY'ancisco. 

There was about a 15 percent mortality among the Pionus parrots duri ng the first 15 days in 
qua ran ti ne. The pa r rolets were less affected. The early morta l i ty was attributed to Pseudomonas 
sept icemi as and a few cases of pox. Routine cloacal' swabs from l i vi ng birds and specimens t aken 
from dead birds cultured at the USDA's Veterinary Services Laboratory in Ames Iowa yie lded a 
non- Newcastle hemagglutinating virus. During the 30 day quarantine peri od many birds developed 
neurol ogi c sign s which persis t ed after the shipment was released from quaran tine . Because these 
signs did not appear t o be diminishing, 24 living and 2 recent ly dead Pio nus sp~ parro ts were 
donated to the Unive rsity of California at Davis for further i nvestiga~ ---

Cl in ical signs : 

Twenty-one bi rds were given detailed clinical examination. Three died prior to evaluation. The 
signs exh i bited included: tremors (9 birds) circling (9 birds) , ataxia, fallin g or stagge ri ng (8 
birds ) , to r ticollis (7 birds), weakness or paresis (5 bi rds), dep ression (1 bird) and unspecified 
neurologi c signs in 2 birds. Several' birds exhibited more than on e sign. Al l bird s could see and 
we re capable of purposeful movement toward food or away from peopl e. All coul d perch. 

Pos t mort em findings: 

Complete gross and histopathologic examinations were performed on 23 of the donated Pionus ~-p. 
parrots : 15 dusky parrots; 7 blue headed parrots; and one whose specie s was not identifie~urteen 
we re males , 9 were females. TvIO had died and 21 were euthanatized because of pers i st ent neurologic 
di sease. Fi ve were sacrificed on receipt (about one and a half months after entry i nto quarantine); 
th ree were euth anized one month after that; 3 birds died and were accidently di sposed of before 
necro psy; an d the remaining 13 birds were euthanized afte r an addit ional 6 weeks (about 4 months 
after arr i val in quarantine) because of persistent neurologic si gns. 

External ex amination revealed weight loss in 7 birds . and adequate or good body condition in 14. 
(In two, nutrit ional status was not recorded). In one bird which died the re were extensive 
caseonec rotic plaques in the oval cavity. around the choanal slit and in the esophagus. These were 
pox compl i cated by candidiasis. Seven other birds had foci of scarring or depigmentation in the oral 
caviti es suggestive of healed pox infections. Foci of pneumonia were present in the one bird with 
act ive pox and in an additional bird which had died at the quarant i ne station. Splenomegaly was 
present in 10 birds; hepatomegaly in only two. Additional lesions i ncluded a smal l or granular 
pancreas in 11 birds a,nd pale renal nodules in one bird. 

Brain lesions were difficult to appreciate grossly but in at least one bird the ventricles over 
the pos t er i or cerebral cortices were distended by clear cerebral spinal fluid indicat i ng 
hyd rocepha l us. Yellow periventricular discoloration was occasional ly seen. 

Histopathology 

lesi ons were present in the central nervous system of all 23 parrots examined. Encephalitis 
was present in 22; myelitis in 17; cerebral meningitis i n 16; and meningitis of the cord in 11. 
Prominent lymphoplasmacytic perivascular cuffs were seen predominantly in periventricular
(sube pendymal) areas of all levels of the brain and aro und the central canal sometimes accompanied by 
loosening (edema) of the neuropil. Meningeal and penet rat i ng vessels were also invested by cuffs. 
Spherules representing neuronal necrosis and axonal degeneration were seen in only two birds 
sacrif iced upon receipt from quarantine and were absent in ones sacrificed late)' in the disease. 
Cuffing was still florid in birds sacrificed nearly 3 months later. Some of these birds had 
obliteration of the central canal and one had multiple undefined foci of cerebral gliosis. EpendymAl 
cel ls in the last birds sacrificed often had swollen cledr nuclei . Equivocal eosinophilic Cowdry 
type A inclusions were noted in some ependymal cells and in rare subependymal glial cells or smdll 
ne urons in the chronic cases. 

In addition to lesions in the central nervous system, pancreatitis was pre sent in 20 of the 23 
birds. In the mild cases this consi,stecJ of interstitial fib ro sis accompan ied by moderate numbers of 
lymphocytes and plasma cells. 1n the severe cases ascinar tissue was obliterated by fibl'osis and 
inflammation and only hyperplast i c ductules remained. t al'ge lymphoid follicles were occasionally 
present in the pancreas. 
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Lympho id hype rpl as ia with marked plasmacyt os i s Vias noted in the sp l eens of 20 of th e birds and 
prominent folli cul ar development was noted in 13 of t hese. (As apposed t o slll eens of domesti c fowl , 
lymph oi d f oll icl e deve lopment i s rel at i vel y rare in ps i ttac i ne spl eens eXlI.mined at t he UCO pa t hol ogy 
serv i ce). Subac ute enteriti s was present in 19 bi rd s associ at ed ~I it h promi nen t gu t ass oc iated 
lymphoid t i ss ue in 4 birds. Lymphoplasmacyt i c inter st i ti al nephrit is wa s present in ei ght birds. In 
two birds, l arge lymphoi d patche s had been visible grossly in intest i ne and ki dney. 

Other l es i ons i nc l uded: caseone crot ic t racheobron ch itis i n one bird which had died i n 
quarantine; mil d acut e nec rot i zing enterit is in one bi rd; foca l funga l (Aspergi l lus ) pneumoni a in 
two; f ocal fungal en cephal i t is i n one , cestodiasis i n two and large i ntranuclea r l ncl usi on bodies 
(compat i ble wi t h adenovi r us i ncl usio ns) in the intes ti nes of the last bi rd sac r i ficed. 

Microbio l09Y 

Vi rus isol at ion was attempted f rom the brai ns of the fit'st 9 bi rds sacrif iced. No viruses were 
isolat ed after th ree pa ssages in embryonated chick eggs. Bacterial cu ltut'es of brai n were also 
nega t i ve. E. coli was isolated f rom intest ines and other t i ssues of t he bird wi th acut e necroti zi ng 
enteritis and t.Col i, Klebsie ll a and Pas tu re lla were culture from t he bird with caseonec roti c 
bron ch i t i s whiCh naa-d i ed at the quara ntine stati on . 

Discussion 

The presence of neurologi cal s i gns such as tremors and torticol l is in ps i t tac ine bi rds arouses 
susp i cion of Newcast l e Disease (NO) (1 ) . Cu l tures i n quara nt i ne did not confi rm a di agnosi s of ND 
but di d revea l t he pre sence of a non-Newcastl e hemagg lut i nating virus within t he sh i pment. Other 
non -Newcastl e pan amyxo vi ruse s (mainl y PMV 3) ha ve been associat ed wi t h neurolog ic signs in ps i t tac ine 
bi rds (2) . The l es ions repor t ed i n NO and t hese other ent it ies are: neurona l degene rat i on and 
necros is; mult i foca l gl ios i s; lymphocy t i c peri vascul ar cuf fi ng and hypert rophy and hyperp l as ia of 
endotheli al cel ls. In expe r imental ca ses NO vi ruse s may cause l arge foci of necrosis and gliosis. 
Vi sceral l esions report ed in NO in psittacines are us ual ly mi l d and pri mar i ly acute hemorrhage. 
Pancreatiti s i s not a reported feature. (3) 

The l es ions i n the Pi onus parrots di ffered app reciably f rom t hose descr i bed abo ve. Neuronal 
necrosis was a rare even~though necrosis may have been present ea rl ier i n the course of the 
disease, res idual gli al nodul es or other i ndi cators of pas t necros is were not f ound . Glios is was 
present in only one bird an d was mil d. The marked plasmatyt ic componen t and t he orientati on of t he 
l es ions around internal (perivent ri cular ) an d external (meni ngeal ) surfaces of the brai n are not 
feature s de scr ibed i n othe r viral encepha li t it ies i n avian spec ies . (4) 

In reviewi ng t he pathol ogy files at UCD, lesions ident i cal to t hose in the Pi onus were found in 
a group of Ne ophema~. para keet s. These birds had been donated by t he same quarant ine stati on t wo 
years preV i ou sly because of pers is t ent to rticoll i s . "St ar ga zing" in Ne ophema has been associ ated, 
in Europe, with a paramyxovirus (5) , however t he les i ons seen i n the Neo herna from Cal iforni a did not 
f i t the descript i on of tha t dis ease . Some members of th e group of ~eo~ ema were also suffe~ing f rom 
herpesvi rus a£sociated prol i fe rat i ve bronch i tis (6). Alth oug h herpesv rus pa r ti cles were readily 
de t ected in t he l ung s of these parakeet s, no vi r i ons were fou nd in eNS t i ssue examined by electron 
microscopy. In add i ti on, t he Neophema had pancreatit i s and marked lymphoi d hy perpl as ia and 
plasmacyt osis i n sp l een and other t issues simila r to the Pionu s. 

The lymphopl asmacyti c nature of the CNS les ions and evi dence of general i zed l ymp hoi d st imul ati on 
sugges t s a chron i c ant igen i c sti mulat ion whi ch might occur in a pers i stent viral or ba cteria l 
infection. Mycoplasma has been associated wi th such st imul at. i on i n mamma1i an and avia n species but 
avian mycopl asma i s not lI sua l ly neurotropic (7). Pers istent neutrotrophi c viral in fe cti ons have been 
re ported in mamma l ian spec i es. In revi ewing the l iterat ure on compa rat ive neuropathol ogy. the 
disea se with mo rpho l ogy and persi st ence most simi la r t o t he enti ty seen in the Pianus is l ymphocyt ic 
choriomeni ngiti s (LCM ) i n rodent s (caused by an arena virus ) (8). Of the myxov~, measles 
(rub eola) virus is capab le of causi ng a di sease in lTian caned subacute combi ned scleros ing . 
panen cephal it is (SSPE) (9). The le si ons and di stri buti on differ f rom t ho se in t he Pionus, bowever. 
In both LCM and SSPE the viruses and i nf l ammation pers i st f or a long ti me after ini~nfection . 
LCM is al so associ at ed with sys temic lymphoid hyperpl asi a in some speci es (eg. hamsters) . 

It may be that t he cause of t he encephalomyeliti s , pancreatit is an d lymphoi d st imul atIon in thi s 
group of Pi onus parrots wil1 rema i n a mystery , al though th e sube pendyma l i nclus ion bodies are bei ng 
persued by e lec t ron microscopy. The stero typ i c nat ure of t he le5i on5 , thei r cons i stanc'y f rom bird to 
bi rd and the previ ous ca ses i n Neophema make it l i kely tha t t his i s a descrete psit t aC ine ent i ty and 
one wh i ch wi ll be seen agai n. Hopeful ly, awa reness of this disease and use of pSittacine derived 
t i ssue cul tu re syst ems wi l l allow identi fi cati on of the causat ive agent (or agents) in futu re cases . 
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Today I wan t t o share wi th you some information that we hav e gathered in th e course o f inves 
tiga ting an outbreak of seve re diar r hea, with hi gh morta li t y , in commercial pen-rai sed Bobwhit e 
quail . The prob l e m f i rst be ga n in July of 1982 as a diarrh a l dis ea se in birds that were 4 to 
5 we eks old. Morta li ty was highe r than normal but ma ny 0 th a ffected birds did reco ver. As 
th e production seaso n co n tinu e d , a simi l a r disease occu r red in progressively younge r birds, as 
young as 8 days of age, with inc r easingly hi gher mortality . The same pattern was rep eated in 
the 1983 production season. 

The f i rst hatch of th e 1984 production season wa s raised f r ee oE c l i nical disease. However, 
birds fr om subsequ e nt ha t che s o nc e agai n began showing si gns of diar rh ea a nd i nc reased mortali ty , 
sometimes '''ithin 5 days o f hi! chi ng. It \Vas at this poi n t , in J u l y of 1984, tha t we ""ere asked 
to i nvestiga te this prob l em . \~ began with a farm visi t t o ob ta i n a more de tail ed histor y and 
some specimens for our diagnostic wo r k- up . 

Bob,,rhite quail ha ve be en raised co mmerCially on th is farm f o r t:"1,re nty years. Approxima tel y 
500 th ousand b i rd s arr marke t e d each yea r. This was essen tia lly c lo s ed opera tio n until 1981 
when two thousand mal e s, or igi nating rom anothe r s t a l , w r ' ad de d t o th bre eding popu l ation 
wi t ho o t benefi t o f quaran t i n . As 1 me nti on d ea rl i e r, t here we r e no major p robl ems at t his farm 
un til the summer of 1982 , so it s temp t i ng to suggese tha t the newly Introduced birds may hav e 
bro ug h t che problem '.;l i th th em . 

The fa c i! i -es , a s you ,,,i l l see , '''ere not "'ha yo u , ou l d call modern, but t be y app e ared to 
be adquate, a nd the farm w s f airl y we ll managed . Clea n i ng nd d i s in f e c t i on pra c t i ces a ppea re d 
t o be goo d. Tbe gr o,.,r- out bui l d ings a r e divided in 0 r oams and have a u t omat ic c urt i ns on two s ides. 
Each iJ <l cc h is placed on new ine s hav i ng s . Each r oom h<1s a n outdoor fl ig h t pe n; the b irds al' e 
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allowed outside beginn i ng at 3 I·.' eeks of age , but a re d wa ys pUl in t night. On the same farm 
al ow l. No ne of these otberare some Southeastern wi ld turkeys, some Bub orn red t urkeys. and p 

birds have had any unusual pro bl ems . 

The disea se, as i t oc curred on the farm , '..la s cha r a<;te r i zed by a p ro fuse , whitish, water y 
Ilianhea affecLing birds as yo ung .l , 5 days of age a nd up t o aPP "oxima ely 5 \~eeks of ag . S~vere 
dehydration a nd dea th occurred with i n 1 to 3 da ;' s o f onset oC c1 i.ni cal sLgn s . Yo unger buds we r e 
more severe l y affected than were o lder bird s , and t he breede r s have not s hown an y signs of this 
disease. RecQ ve r d b i rds '.~llre stun ted , an d affec ted hatc.hes were ve r y une ven in s i ze . Mor tallty 
coul d be ve ry hig h . l,~e ''' ere to Ld t hat to ta l marta 1 i Y ha s r nged [r om 40 to 90"1..• 

Figure 1 iLlu s t r tes daily and c umulat i ve morta li t y tha occ urr ed in a flock hatched J un~ 
29 , 1984. A pe k i n mor ta l i ty occu rre d very ear ly , a t J day s post - hat ch . A brooder malfun ctLon 
at 1 4 day s po st ha t ch co ntr i bu ted to the second mor ta li t y peak . Cumu la ti ve mortal i ty t hrough. 
17 days was 44,... Figu r e 2 s h ol~s simi la r da ta Eor a f lock ha tc hed th e f o U ol" i ng mon t h. Th e r e 1S 

a ve ry dis tinct peak i n mor tal ity occurri ng a t 8-11 da ys po s t ha tch . Cumul a tl ve mo rtalLty was 

437.. 

We r e turne d to th e vet er i na ry schoo l with severa l group s of quai l o f va r ious ag s· There 
a re [!;'IO of the se groups that I wan t to focus on. i,e took 31 b i rds right f rom t he ha t c he r , I ' LL 
refe r t o t he s e a s th younge r b i r ds ; and 31 b r ds t hat were 14- days- old, [r om a pe n t ha t had 
t ypica l dissea sc, I 'l l re fe r to the se as the older b i rds . These bird s we r e hou sed togeth e r i n 
a sing le brooder cag . Wi thi n t hr ee days the you nge r gr ou p of 'bi rd s beg an ShO'.'lI.lg ch11lca l si gns 
th a were consist ent with t he diseas e obse rved on t he farm. They had se ve r e. whi te, wate r y di a rrh ea , 
were de hydrBted a nd died. The mo rt l ity data (fi gure J) t .ell the sto ry very ·.,el l . Hon .a Li t y 
began 3 days post-hatch, peaked bett.Jeen 6 and 9 days , and all 31 b i.rds I,'e r e dead b 10 d ys po 5t 

bat c h . 

( Slide) H.ere ar e t"o examples of 4-day- old quail th a d i ed f r om this di sea se . The y were 

very dehvdra t ed and t he di arch a the y h d was so fluid t hat that it d id not pa5te a r ound t h 

ve nt , bu~ you c~n s ee s ome cake d t o t hei r fee. (Slide) This is one of the bi r d s a t necropsy . 

You c a n se e that t he i nt stine is th in walled and f luid fil l ed . (Sl ide ) Here is a close r VL ew 

o t he int e sti ne . I t i s h in wall e d and f luid fill ed in its en tir e l ength. There are areas of 
gas 	accumulation and wh iti sh casts within the i ntestina l lumen. This g ross a pprearance wa s cons is 

ent in vi rt uall y a l l of the aftec te d b i r ds that '·.'e examined . 


The mi croscopic findings in the i n t e stines of theSE: birds wa s most inte r est ing. (SI ide) 
Th i s is a n H&E sta i ned section o f sma l I i nt est i ne. 1 b l i eve i leum, fr om a quoil onl y 2 day s old. 
At chis magn f icaclon you can ~e ch at t h e r ~ i s villu s atrophy an d f us lon, an some sl oughing of 
c e J I s a t t he ips 0 the vi ll i. Ther e is l ittle ot' no in flal1Ql1at ory re s p on s~. And if you l ook 
very c~r e f ully al ong t he v i llus bo a rder , you see many smal l spherical orga nisms that we i dentified 
as crypt o por idi a. 

\oIhe n we ex ami ned t he 2-week- o ld birds \Ve fo und much the same hi ng . (Slide ) ThIs section 
i s j ej unum , and shows vill us a t r ophy , vil lus f usion . s lo ugh ing o f ce l l s at t h [ip S o f t he villi, 
and there is some vacuo la ti on o f c e Ll s i n the la mina propria and at the Villi tips, and a ga i n 
the r e are some c rypost s porid i.a a l ong the v i lLus boa rder. 

Let me just sb ow you a few morc examp l e s t o convienc e you t hat this \Vas a c onsi stent fi nd i ng. 
(Slide ) Thi s s ect i on o f j ej unum , f rom a 2- wee k- old b ir d , sh ows th vi llu s fU5io n and a tro phy ery 
wel l , a nd a l a r ge nu mb er of cryp to spor idia along th e vi ll i . (S lide) Here is ano ther ex mp le f r om 
the same bIrd a t a high r powe r 50 you ca n more easily see the crypto spor Ldia . 

Tr nsm i s s i on e l ec tron mic ros co py gave us a very int e r est ing look at t bes e organis ms and thei r 
ass ocia ti on with he inte st inal villi. ' (Slide) I his i. s duodenum fro m one o [ t he yo unger gt: ou p 
of qua i I at 7 day s o f age. There a r e t hr ee d i f fer e lLt s t ages oE t he c ryp to spori di um I i f cycle 
r p r ese-need he r e . From t he top right to th e 10\ver le ft , ther e i s a gamete , nex t is a schi zo n , 
an d be l ow th a t a tr ophozo ite. (S I i.de) He r e is ano heL are a in chI' duod num of a 7- day - o l d quail 
showi ng a hi gh de ns ·ty of these parasites , and he Ir v er y int i mat e as soc iat io n vith the villi . 
TherE: ha s be n some controve r sy as t o whe the r thes e orga nsms a rc' i n t r ' - Qr ~.xl rac e.ll u l a r pa r a s ites. 
Host re c e n t l y, i t has b e n propo sed t ba t t he so- c a l led parasi lophorou5 vac uol is of host or igln. 
In ch case, c ryp t os por idia woul d be classif i ed a s int racell u lar, extc cytopl a smic pa r asites. 

( SL I de) ThLs sec tion of duoden um fr om a 7-day - old qua i l shows two game t e s and a l rop hozoite 

at th e op , an d mer o2o' te j ust be low t hem . Also, tbe croph o2oit i s secti oned 50 tha t you can 

see this inte resting s truct ur e whic h is called th e teeding organ 11e. 


(Slide ) Th i s i s a sec tion of Jej un um, al SL' frol1l a 7- diJy- ol d quai.L that s ho"'!S seve ra l cr ptos 
porid ia and a cell about t o be sloughed " r om t he vil lu s tip. ( S l ide ) Ano ther sec t ion of Jej unum, 
("h i eh sh ows a s c h Lz;ont i.n tbe uppf!r left, belol.! t hat are t,~o t roph ozo i tes . a nd 8 gamete . Here 
agai n you cap s ee the f eeder or gane ll es in c los e aSf>ol!iation with the hos t cell. 
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When we l ooked at t he olde r g ro up O[ qu i I , ',ve foun d the SamE! th i ng. ( Slide ) Th is 1s a sec t i on 
of J ej un um f rom one of t he 2-',.,eek- oL d b ird s . You CArl cle.n r ty see hOI, th e mi c r ovilli are clisLupLed 
wh r e ~his tr ophozoite i s atta c hed t o t h has c e l J . Th Ee electro n de nse objects a .e bacteria 
ill che Lntestin I lumen . 

Ba s ed on these observa t ions , " e fe l t that the c.yp cos po ridi a I.ere at lea st 8 possible c ause 
of the ente rj ti s . The re has r ec ent l y been an exp l sian o f in terest in cry pto sp oridi os is , be c aus e 
diar rh ea caused by cryp tosp o rid i a is one of the leadi ng ca us" s o f dea t h i n i mmune c omp r omised 
indi viduals , particula rl y A1DS patients . And no\'] that more peopl e ilr e l oo ki ng [o r it , th e r e is 

a gr o\y i ng l i s t of di arrhea cas e s being atUi but ed t o crylospod di os i s. 

So i t ap pear ed that we had some good c ircumstanti al e v idence f or i ntestinal cr ptospori di os i s 
re sult i ng 1n s e vere diarrhea in ver y you ng quail . However, we had some add itional l ab oratory 
fi ndings t ha t we ne ed t o consider. I should mention th a t ae rob i c an d anaer obic bact er ia l e u t ures 
di d not yield anyth ing signif cant, and fecal flo ats did not r v e al a ny parasi t e s or ova other 
than cryptasporid ia. 

Droppings were submitt ed for negative stain electron micros cop y and virus I solation . R~ovirus 

part icles were observed in t he droppings of both the young er and older g roups of quail . Th e virus 
"a s isoloated in chich embryo kidn ey ce ll cu l ture and embryonating chick e n egg s. lr grows very 
well and forms syncitia in cell c ultur e. 

At th is poi nt, I be li eve we have i dentified two possibl e etiologi es in this case of severe 
diarrhea and high mortal i ty i n Bob"hite quail. Ou r next step wil l be in f ectivity tria ls to sec 
i f eit-her o r both of these agen t s is capab le of r ep r od ucing the dis ease that '"c observed on t he 
f arm. 
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MA LIGNANT LYMPHOMA IN AN AFRICAN GREY PARROT 

Joa nne Paul-Murphy, D. V.M. , Linda LOl'lenstine, D .V.r~., Ph.D. and Jane H. Turrel, D.V .M .• M.S. 
School of Veterinary Medicine 

University of California 
Davis, CA 95616 

A 1-1/2- ye ar-old, A f ri can gr ey pa rrot (PsittaCus erithacus) w as pr esented to the Vete ri nary Med ic al Te achi ng 
Hospi t aJ, Uni ve rsi t y of Califo rn ia, Dav i s, for evaluation of a severe ri ght pe rio.r bi t a1 swelli ng. The parrot had bee n 
tr eated un succes fully f or seve ral months for a p resumptive sinu situs, until a biopsy of the r ight per iorbi ta l tissues 
ind icated t he presence o f an undifferentiated sa rc oma. The bird wa s re ferred to the VM TI-I as a po ten ti al cand idate 
for radi ation t herapy. 

Physic al Examination: 

T here was a 2 cm di meter area of 50ft tissue swelling arou d the right eye causi ng exopt hal mus 

The uppe r lid did not cover the cornea adequately and the <l ict itans function was im pa ir ed. An ulcer w i t h 
m i ner ali za tion w as present in the dorsal quadrant of the cornea. 

The re mainder o f the physical examina t ion was normal. The CB e and seru m ch emist r y v alues wer e normal. 
Rad iog r aphs we re tak e n to look fo r d p rim ary tumo r or metas t at ic t um or si tes. The r ad iologists noted an o ld 
m alun ion frac ture o f the left proxi m al r ad ius and a loss of visu alizat ion of the ca uda l abdomin a l air sac , suspic ious of 
an old adh esion of abdom i n al v isc era to the left caudal abdominal wal l. The spleen was not t ho ugh t to be enlarged. 

Based on our fin di ngs and the histopathology report of an undif f erentiat ed sarco ma, r adiotherapy was off ered 
but wi th a gua rded pr ognOS is. There is no indication in t he lite r ature as to the radiosen~ it ivlty of no rma l avia n 
tissues. Or igin ally , w e h ad p lanned to use iridium-192 implant in t he tumor; however , afte r exa m ining the bird, w e 
f elt t he t umo r was t o o ex t ensive for interstiti al radiation tr eatllle fi t . A computed to mog r ap hy sc an (eT ) was done to 
hel p deter m ine t he exten t of t he mass. These films ,hawed the tumor to involve most o f t he n asal sin lJs reg ion of t he 
ri ght side of the head, and destruct ion of adjacent boney architect ure. 

Ort hovolt age X -ray teletherapy was the recommended therapy. A total dose of 4000 rad w as g i ve n to the 
r eg io n in 10 frac tions o f 4 00 rad/f rac t ion on a M-I'/-F basi s. Th e r e w as dram atic regr eSSi on o f t he si ze of the l esi on 
wi t hi n t he f i rst 3 t r eatments. T he co rnea l ulcer healed when t he exop ht h al m us was co rrec t ed. A f t e r 10 trea tments, 
the periorbital swel ling had de ere sed appr ox imately 80%. The lids could open and close normal ly ov e r the eye. 

Duri ng the 21 days of hospitalization, the bird showed no other clinical abno rmalities and cont in ued to eat, 
dri nk a nd de f ecate no rm al ly. Due to the ag gr essive nature of the tumo r, t he prognos i s was s ti l gua rded despi te the 
d ram ati c res po ns to radiothe rap y. The own er r eported that 7-1 0 days after ha v ing t he pa r r ot home, he beca me very 
w e ak. un ab le t o use his wi ngs and his head hung low. He had to be force-fed for a 7-day pe ri od. He subseq uently 
deve lop d resp i ratory s i gns w h ich consisted of ocul ar and nasa l discharge. Seven ty days fo l lOWing comp let ion of the 
r ad io ther apy, t he par rot wa s finally prese nt ed for a recheck at the V M TH. 

The bird presented w it h righ t nasal discharge of a waxy yel low ma t er i a l. There was obvious l oss of feather s 
a round the r ight pe rio rbi tal regi on, ap prox i ma t ely 3. 5 em in di ame t er. T here was p tosi s of t he right eye, 
er yt hematous li ds , mi ld ocular di scharge and a mild exophth a lmia. T he rig ht co rnea h ad an opacity in t he medi a l 
quadrant t hat d id not take up fluo resc ei n stain. The left wi ng was drQpped a t t he shou lder and he l d aWilY fr om the 
body. 

The r adiograp hs of the skull showed soft tiss ue swelling of the right per iorbital region. There w ere nu merous 
pi t ti ng cortica l destructive l es ions in th e left proximal ulr1a and rad ius. T he p roxi m al r ad i al bone was sclerot ic, as 
wel l as causing the r adiohumeral joint t o appear destructi ve. Lytic lesions were pr esen t in the le ft me t acarp us. The 
lef t nu meral he ad appear ed sc lerotic and enlarged. There were pun ctua ted radio l ucenci s p resent in bot il proximal 
tib iot arsi. 

Abdo m inal 50 f t t i ssue cil anges were present r ad iog r ap hically as wel l. There wa s a rt obv ious sp leno meg all y and 
a so ft ti ssue mass in t h e ca uda l abdominal region, in a pe ricloa c al area. T hese find i ngs wer e compat ib le wi th 
metastatic n eopl asia. Eut hanasi a was ad vised, followed by n ec ropsy. 

Th e right in frao rbi t al si nus was f illed with a reddened ge latinous mate rial. Th ere w as softeni ng of the 
c I var iurn and upper ma ndib le a round the right ey e. Aft er dec alci fic at ion p rocesses and sec t io n ing t he skul l, I t was 
o bv iou5 that t he r ight i nfraorbi t al sinus, t he nasal c avity and t he c ancel lous base of t he upper m andi b le w er e replaced 
by a t an t o c ream hem ogen ous mass. The orbi tal tissue s themselves did not sho w any gross evi den ce o f al teratio n. 
The lef"t ul na m arro w c avity contained a yellow, tan ex udate that penetra ted t hrough the cortex. T he proximal left 
hu merus was opaque and more solid than the me taphyseal and diaphy seal areas. 

Tile liv!'r was o f expeCted Site and on cut su rf aCe of th e right lobe was a 0.2 cm diameter, soft, ratty, spherical 
wh i te nodu le. Th e sple en w a s 2-3 t ime norm al si ze (2 x 1. 5 x 1. 0 e m) . It wa s p Ie cream co lored and had a f atty, 
lymp hoid ch a r ac te r on C Li t surface. No burs al rem in an t was present . T here were well dev el oped thym ic nodul es along 
b ot h j ugula rs w ith pe tecch i a t hr ou ghout several lobules. Th e r e w as a 0.2 em grey i rr eg ul a r foc us o n t he dorsomedial 
as pec t o f the r ig ht lung l obe and a s ubt le discolor at ion of th e c auda l m arK-In o f t he left lobe. The pone rior l obes of 
both ki dneys wer e inil d ly swollen. 
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Specimens of a l l major o rgans wer e fixed irl n eutr al -buf fered 10% formalin, embedded in para fln, sect io ned at 
6 um, a nd stained wi t h hema toxy li n and eosin. An Im pression of Ine perio rbit al ",ass wa~ sta ined by the Ziehl-N ee/sen 
met ho d for acid- fast baci l li. 

Histological ly, the in fr aor bital s inus and much of t ne sku ll on the rig ht side was rep la ced by a mass of cells. 
The mass extended ac ross t he mid line ven trodo rs ally , fi l ling man y o f t he air cells of the sku ll. Those no t f il led with 
mass were fil led by protein r ich edem a fluid . Se c t io ns th roug h the beak, Just anter io r to t he cere showed t he 
tr abecular spaces o f t he mandib le to be fil led wit h t hese neop lastic c e lls whose morphology was s im ilar to those in the 
sinus. The cells we re fairly uniform, round to polyh ed ral, with wispy grey cytoplasm and indistinct ce ll margins. 
Nuclei were ro und t o ova l, occas ionally fol ded wi t h s ma ll basop hilic nucleoli. Nuclea r size was va ri able and frequent 
mitot ic fig ures we re seen. 

The hi stopat hol ogic appearance of t he nodules seen gross ly in the spleen, liver, ulna, thy m us and lungs were 
similar. The spleen had o nly s mal l areas o f norm al par a chy ma f ill ed with plas m a cells an d these wer e c ompressed by 
lobules o f n eop last ic cells . The proximal hu merus showed marked proli ferat ion of woven bone. Marrow fa t was 
necrot ic and there was lipogra nulo ma tous inf la mmation wi th nu me rous giant c ells. No neoplast ic cells were seen 
here. 

The basic morphology was that of a round cell sarcom a , fo r wh ich the differential in cludes neop lasia of t he 
lympho id cel l line, histioc ytic, im mature myl o id cells or ma s t c ells. To f urther characte ri ze t he t umor, we did a 
Ciem sa, Me t hy l Cr ee n Py ronin and Re tic ul um stain and submitted port ions for el ectro n mic rosc opy. Th e Clemsa dill 
not reve a l any granu les In the cytoplas m of the cells, ruli ng ou t a mast c ell or mature my loi d cell line. T he Met n'yl 
green pyron in stained the cytoplasm of rnature plasma c e lls we ll , but only fain tl y sta ined the cystoplasm of the 
n eoplastic c e lls. 

Th e e le ct ron m icroscopy is s til l pending, so we are left to consid e r ly mpho id neoplas ia a nd mali gn a n t 
histiocytoma. The inc idence of hist iocytoma is rare in most spec ies and the elec tron m icr oscopy wi ll he lp 
characterize thi s fur t her. 

Another consideration wa s the histiocytic form of Myc obacteriu m tuberculosis in ps lttacines, often con f used 
with his tiocyt ic tu mo rs. The morpholog y of the cells se en in thi s ca se were obviousl y anapl as t ic, plus the acid fast 
stains wer e nega t ive. 

Based o n the g ro S and histopathological findings, the di agnosi s is an undifferenti a ted, hig hly a naplastic , round 
cell sarcoma. Based o n distribution and morphology, it is of lym p hoid origin and so t e rmed a mal igna nt ly mp homa 
invo lv ing t he r ig ht periorbi ta l, region, spleen, liver, lung, ul na and t hymus. 

1 7The re are few repo rts of lymphoid neoplasia in cage bi rds. - Reports in the lit erature use terms such as 
ma lign ant ly m pho ma , ly mphoid leukosi s, lymphoid lymphom a, lymphoblast ic leu kos is and Marek's di sease. Le u kos is 
can be used as a gene r a l term for arl abnormal proliferation o f leukocytes and/or t he ir prec ursors. In P?ultry, the 

8leu kosis comple x is divided into 3 enti t les, eac h caused by a_ vJrus o r a closel y rel a t ed gr oup of v iruses. , Vir us has 
not yet been Iso la ted f rom lymphoid t u mo rs irl pet birds.7 1 So me have suggested the ter m pSittacine lym p hoid 
leukosis, h in t ing at a presumptive vi ral e tiology.3 

Radia tion t herapy for neoplas ia in birds is not well de sc ribed. A dram at ic reduct ion in mass size Is c om mon to 
mam malia n ly mphosa rc omas tre at ed with radiotherapy, a s in th is case . C hemot he rapy usi ng predni sol one has been 

3appl ied in a ps it taCi ne lym phoid ne oplasia with partial remissio n. Pe rh aps a combi nation of radi at ion therapy a nd 
chemotherapy wou ld have a longe r remission time. 
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I nt roduc,tion 

In r ecent years g i a rd i as is has increa singly been r ecogn ized a s a disease proble m i n cockat ie ls a nd 
budgeri gars . One d r u g tha t has commonl y be e n used t o control this d i se a s e i s dimetr i dazo l e (Emt r yl , 
Sal s bury La ho r a to r i es , I nc.) (3 , 4,8). At the recommende d dos e of 0 . 1% Emt ryl give n a s the s ole s ou r ce 
o f dr i n k i n g wa te r f o r s e ve n d a y s no to x i city ha d be e n report ed am on g bu d ge riga rs o r c ockatie ls . I n 
19 8 2 and 1983 , h o weve r , is ola t ed c a ses of tremors a nd a tax i a we re reported i n n e st l i ngs of f l ock s 
t r e a t e d wi th Emtryl ( 1 , 5) . This study was conducted to d e t e rmi ne E mt r yl to x i c i ty in han d-ra i se d 
co ckat iels. 

Ma t e ria ls and Methods 

Basic ha nd-r e aring pr otocol : Cockatiel eggs "ere a r t. if i cially in cu b a t ed a nd ha t ch ed. Up o n 
ha tching t he ch i ck s we r e separa t ed a nd placed in brooders. Fr om day 1 to d ay 4 the chi ck s we l:e fed a 
dr y 20% pr o t e i n pu r i f i ed die t mixe d wi th disti l l e d wa ter t o make a 7% sol i ds d i e t ( 6 ) eve ry two hou r s 
fr o m 6 a. m. t o 10 p.m . On t h e fourth d a y the pe r c ent solid s wa s incre a se d to 30 % and c hi c k s we re f e d 
every fOll r hours. Eac h bird wa s we i g hed befo re and after e a ch fe eding to dete rm i n e food int ake. 

Expe r i me nt 1: Ch i c ks 4 to 11 d ays old 

Thr e e control chicks were fed a s outlined above. The ex perimental c hick s were fed a s a bo ve ex ce p t 
that thr e e rec e ived d ie t m:ixed with a 0.1 % solution of Em t r y l i ns tea d of distill ed wate r ; t h r e e , die t 
mixed wit h a n 8 % solution of Emtryl; one, diet mixed lo1 i th a 1.0 % sol u t i on of Emt ry!; an d fi ve , d i e t 
mi xed with a 0 . 5% s o l ution of Emtry!. Chi c ks were e va l uate d daily for be havio r , a ctiv i ty l e vel, 
hydr ation, rat e o f c r op emptying, and ch a racter of feces. Ne c ropSies were perfor med on all chi cks that 
died a nd o n one con cr o l chick. Br a in, l iver, and ki dne y we re f i x e d in 10 % bu ffered f or malin for 
hi stopathology. 

Expe r iment 2 : Chi cks 1 to 8 days old 

Thre e c hi cks we r e fed as outlined previously with diet mixe d with distil~ed water. Thr ee chicks 
were gi v en 0. 1% Emtr y l a nd one chick r e ceived 0.5 % Emtryl. Th e chicks were e valu a t e d a s in Ex~eri ment 
1. 

Ex pe r i ment 3 : Chicks 24 to 31 days old 

Cockati e l chicks were r a ised to 24 days of age as p r eviously de s c rib e d. When the birds we re 24 
days old s ix birds were cuntinued on the basic diet, fi ve birds we r e give n 0.1% Emt r y l, a nd s ix birds 
received 0.5 % Emtry!. The birds wer e e valuated as in E pe riments 1 and 2. 

Exper i ment 4: Adul t cocka tie l s 

Nin e a dul t co c k a ti e ls wer e pl a ced i n individual wire c a ~e s in an a v iary without light or 
t e mpe r ature con tro l . Fo r se ve n d ays five birds were g iven acce s s t o 50 ml of t a p water daily and f our 
birds were g iven access to 50 ml o f a 0 .1% Emtryl s olu t i on da i l y. A pe llette d d ie t (7) wa S s upp lied ad 
l i bi tu m. Daily wa t er c o n s um pt ion was me asured for ea ch bird a nd ma xi mum and mi nim u m am b i ent 
t em pera tu r es were r ecord e d d a ily . Aft er sev e n day s t r e at me nts we re r e v ersed su c h that t he Emtryl 
t r e at e d birds n o w r e c e i ve d tap wa te r wher ea s the c o n t r ol bi r d s re c e ived 0 .1 % Em t ry!. At the e nd of 
s ev e n da ys one bird fr om t he Emtryl gr oup was sa c r i f iced fo r n e crops y and histop a tho l ogy. 

Results 

Exper i ment I : Chi c ks 4 t o 11 days old 

Chi ck s I:eceivi ng 0. 1% Emtr y l ( r eco mmended dose) showe d no si gns o f t oxt c i ty, no differe nces f r om 
t he control s . Chi c g i ven 0. 5% Em t r yl a nd 1.0% Emtryl al l became weak a nd i nac tive wi t hin 24 ho urs 
a ft e r re c e i v i ng th e i r fi rs t meal with Emtryi. By t he s e cond day 11 sh owed tremor s. All had d ied by 
the third day. Ne c rop y s h owe d mul tipl e hemo rrhag es , brui sing, and en l arged, pa l e kidne ys. His t o l ogic 
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eKamina t ion was not performed. The birds rece l ving 8% Emt ry l were weak and s howed t r e mors wi thin t wo 
t o f o ur h o u r s of the fi rst meal wi t h EmtryL Two of t h e thr ee bird s we r e d e a d by th e en d of fou r 
h ou r s. No le s .ions were seen at necropsy. 

Experime n t 2: Chic ks 1 to 8 days old 

The 0.1% E mtry l ch i ck s a ppea red normal for three d a y s, but on t h e fo urth d a y we r e we ak a nd 
ina~ t ive a nd thei r growth r ate lagged behind the control bi r ds (Table 1). On the s i x th da y t h e y be gan 
exhibiti ng tre mor s and two of the three chicks died . The third chick e v e ntually r ecovered when Emtry l 
was d i sco nt i n u e d on the eighth day. This sole su rvivo r gr adual l y c a u ght up to the ave r age. con t rol 
bi rd s' bo d y we igh t by nine days after the Emtryl wa s discontinued . Necropsy of t he ot b e r c h i c k s 
r e vealed mul t i pl e hemorrhages , pale livers, and enla r ge d and pale kidneys. Mi c roscopi c e xami nat i on 
showed no lesio ns in the brain. The liver showe d e x t e n s i ve he patocel l ul ar necrosis a nd vacuolization , 
i n a p r:e dominan tl y ce n t ril obul a.l!" distribution and di l a ted s i nusoids con tain i ng fib rinous material. The 
k i dneys r evealed wide s pread intratubular mineralizat i on, ac t ive t ubul ar necrosis, and cas ts. 

Tb e chick given 0.5% Emtryl was weak and inactive by the beginn i ng of the second day of t r eatment; 
it was d~ ad by the end of the second day, No lesions were seen at ne c ropsy. 

Table 

ElJ'periment 2 Average Body Wei ghts (g) 

Group Days of exposure 

0 2 3 4 5 6 7 

0. [% Emt ryl mean 4.30 4.92 4.68 5.53 7.27 7.93 9.35 11.80 
(n;3) SD + .45 + .31 + .05 + • 28 + .40 + 1. 13 + .82. + 1.10 

0.5 % Emtryl 4.53 5.12 5.41 5.71 dead 
(n;l ) 

mean 4.38 4.78 5.36 6.61 9.22 12 . 80 16.68 21.05 
SD + .26 + .39 + .32 + .24 + .26 + . 60 + 1 .49 + 2.83 

Experime nt 3: Chicks 24 to 31 days old 

Chicks given 0. 1% Emtryl showed no signs of toxicity and necropsy revealed no gross lesions. The 
c.h i c.ks g i ven 0.5% E mt ryl became ataxic by the end of the first full day of treatment. They all 
e xhi b ited e x t ensor rig i dity of their legs and necks. All six b i r ds h a d died by the sixth day after 
t reatme n t was discontinued. Necropsies revealed emaciation (6/6), mu lti p le hemo r r hages (6/6), pale 
l i vers ( 5/6 ) , and pale kidneys (3/6). Microscopic examination of brai n sections showed no lesions. 
Hem o s ide rin dep osit s were found throughout the liver parenchyma . The kidneys re v e aled widespread 
intra t u bular min eral i za tion and casts and multifocal patche s of tubular regene r ation. No active 
necrosis was found in t he kidneys. 

Expe riment 4: Adult cockatiels 

No adverse effects were seen in any of the birds. \,ater consumpt i on was high in both groups, but 
did not differ significantly betweeen control and G.l% Emtr,'l birds (Tabl e 2). Necropsy and histology 
reve a led no gros s or microscopic lesions. 

Table 2 

Experiment 4 Average Daily Wate r ConsumFtion (ml)* 

GraUE Days of exposure 
0 2 3 4 5 6 7 

0 .1 % Emtryl mean 12.2 15.2 9.4 13.8 11.0 13.6 12.0 11. 2 
(n=4 ) SD + 2.5 + 1.8 + 3.7 + 1.9 + 1.4 + 2.6 + 1.9 + 2.4 

Control mean 16.3 19.3 8.3 15.5 12.0 14.0 13.0 12.3 
(n=5 ) SD + 6.3 + 1.3 + 1.3 + 2.9 + 2.9 + 2.8 + 1.8 + 2.8 

Min/max temp 55/88 57/98 58/98 55/91 59/95 59/101 58/96 58/96 

Ta ble 2 continued 
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Table 2 cont inued 

Grou~ _~of ex~osure (cont.) 

8 9 10 11 12 13 14 15 

Control 
(n=4 ) 

mean 
SD 

10.0 14.8 
+ 5.0 

12.8 
+ 2 .6 

11.4 
+ 1.7 

12.4 
+ 2.6 

15.0 
+ 0.7 

13 . 2 
+ 3.3 

12 . 0 
+ 1. 6 

0 .1% Emtryl 
(n=5) 

mean 
SD 

9.3 12.5 
+ 2.4 

13.3 
+ 5.1 

12.5 
+ 1. 7 

13.5 
+ 2.5 

15.8 
+ 2.2 

11. 0 
+ 2 .5 

12.3 
+ 2.2 

Mi n/max temp 54/91 56/96 57 / 99 58/97 60/98 61/104 61/l09 62/107 

* Treat ments were reversed on day 8 with control birds receiving 0.1 % Emtryl an d exper im en t al birds 
recei 17ing tap water. 

Discussion 

At t he c o mmonly recommended dose of 0 • .1% Emtryl , di metridazole appe a r s to be i nn ocuous to adul t 
cocka tie l s , even wh e n c onsumption is inc r eased to th r ee or four t imes n or ma l du e to hi g h a mbie n t 
te mpe ra t ur es. The 0. 1% Emtryl also appears to be safe for older nestlings, but at on l y five ti mes t his 
leve l it i s highly t oxic . The recommended dose is 17ery t o xic to young nes tlings , poss i bly due to the 
prop o rtionally higher dose they receive. If we assume o ur feeding pr otocol mi mi c the pare nts ' 
pro t oc ol, a 5 g chi c k in a flock being treated with 0. 1% Emtryl would recei17e a dose o f abo u t 200 mg 
di met r i dazole/kg/day. An a d ult wei ghing 100 g drinki ng 10 ml/day would receive only 20 mg/kg/d ay. 

At o nly fiv e times the c ommonly recommended dose of Emtryl all a g e gr o u p s of n es tl ings showed 
seve re t o xic signs. Two patterns of toxici ty were seen. In very yo ung chick s re ce iving 0.5% Emtryl 
and o l der chi cks r ece iving the highest doses, signs d eveloped e arly a nd death q u i ckly f ollowed onset of 
signs. Nec r ops y r e vea led no lesions. In very young chicks r ecei vi ng 0.1 % Em t r yl a nd o l der chic ks 
rece iving 0 .5% Emt r y l t he bi.rds showed a more prolonged clin i cal course a nd necropsy r e vealed mul tiple 
he morrhages, liver lesi ons, and kidney lesions . Hi s tology s howed evide nc e of hepa tocellular a nd r ena l 
tubu l a r dam age . It 1s p ossible that acute t oxi c ity 1 s di re cted at t he CNS where as mo r e c h roni c 
to xici ty cau ses he pat i c and renal damage. In mammals , re lated 5- n itroi mi d azo les ar e me t abol iz ed 
ext ens i vel y i n the l i ver and metabolites and un changed d r ug are ex cre t e d in t he u r ine (2 ,9). I f bird s 
handle di met rid azo le s i mil arly this could explain the damage seen in live r a nd ki d ney at h i gh doses and 
at lo we r d o ses i n y ou n g er chi c ks that may have immature enzyme systems and thus less capacity f or 
met abo liz i ng dimet rid azole. 

In vie w of the se17ere adverse effects of Emtryl in chicks and the narrow margin of safety, th i s 
drug should not be used during the breeding season. Treat me nt of adult bi r ds does appear t o be safe. 
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INTRODUCTI ON 

IN RECENT YEARS. SURGERY IN PET AVIAN SPECIES HAS BECOME MORE AND MORE SOPHISTICATED. DEVELOPMENT 
OF NEWER GASEOUS ANESTHETICS HAS MADE COMPLICATED INTERNAL WORK RELATIVELY ROUTINE. THE PURPOSE OF THIS 
PAPER IS TO DESCRIBE A FEW OF THE PROCEDURES WHICH ARE NOW PERFORMED IN A PROGRESSIVE PET AVIAN PRACTICE. 

! SOF LURANE ANESTHESIA 

THE ANE STHET I C FOR ROUTI NE AND INVOLVED SURG ICAL PROCEDURES I S A NEI'l GASEOUS ANE STHETI C. ISOFLURANE 
(FORANE® - OHIO CHEMICAL). WE CONSIDER THIS PRODUCT THE ANESTHETIC OF CHOICE IN PET AVIAN MEDIC INE. 
FIRST USED AND STUDIED IN BIRDS BY HARRISON. THIS GASEOUS ANESTHETIC GIVES EXCELLENT SURGICAL CONTROL. 
THE PRODUCT IS NOW USE D EXTENSIVELY IN HUMANS BECAUSE OF PROBLEMS WITH DELAYED HEPATOPATHIES OF PATIENTS 
AND AN I NCREASED CANCER RATE IN OPERATING ROOM PERSONNEL I'IORK ING I'll TH HALOTHANE AND t'lETOFANE. 

BESIDES THE SAFETY OF THE GAS AND THE EASE OF ADMINISTRATION WITHOUT THE NECESSITY OF END OTRACHEAL 
INTUBATION. THE BIRDS RECOVER EXTRE;~ELY FAST \1ITH LI TTLE OR NO WING FLAPPING. THE PATIENTS WILL OFTEN 
STAND WI THIN SECONDS OF CESSATION OF THE GAS FLOW. 

OTHER ANESTHET ICS 

OTHER ANESTHETIC REGIMENS CAN BE USED. OF COURSE. BUT DO NOT HAVE THE SAFETY AN~ OTHER ADVANTAGES 
OF ISOFLURANE. METOFANE INDUCT ION BY CONE. FOLLOWED BY INTUBATION AND THE USE OF HALOTHANE BY AN OPEN 
BREATHING SYSTEM~ IS ONE REGIME N. OTHERS PREFER METOFANE INDUCTION AND METOFANE MAINTENANCE IN A CLOSED 
SYSTEM. GASEOUS ANE STHETICS ARE USUALLY CHOSEN BECAUSE OF RAPID RECOVERY TIME AND RELATIVE SAFETY AND 
CONTROL. 

INJECTABLE ANESTHETICS ARE USED FOR CERTAI N PROCEDURES BUT ARE NOT AS EASY TO CONTROL AS THE GASES. 
RESPIRATORY AND CARDIAC DEPRESSION MAY BE COMPLICATION FACTORS. THE AUTHORS PREFER INTRAVENOUS ROt~PUN
KETAMINE (EQUAL VOLUMES OF 100 MG/cc KETAMINE AND 20 MG / cc XYLAZINE) IF AN INJECTABLE MUST BE USED. 

IN GASES OTHER THAN ISOFLURA NE AND WITH THE USE OF INJECTABLES. WING FLAPPING ON RECOVERY IS PRE
VENTED BY I~RAPP I NG THE PATIENT I N A LARGE To\~EL. By THE TI ME THE BIRD CAN WORK ITSELF OUT OF THE TO.../EL. 
IT USUALLY CAN PERCH AND NOT INJURE ITSELF. 

GASEOUS ANESTHETICS ARE PREFERABLE FOR BIRDS. IT IS EXTREMELY REAS SURING TO HAVE A PATIENT ·WALK 
OFF THE TABLE," RATHER THAN REMAIN CO~'ATOSE FOR A PROLONGED PERIOD OF TI ~'E FOLLO"IING INJECTABLE ANES
THETI CS. 

PRE-OPERATIVE EVALUATION 

THE CLINICAL PATHOLOGY LABORATORY PLAYS AN IMPORTANT ROLE IN THE PRE-OPERATIVE EVALUATION OF THE 
AVIAN PATIENT. THE PROBLEM OF SUBCLINICAL ILLNESS IN CAGED BIRDS AND THEIR ABILITY TO MASK SYMPTOMS 
MAKES DIAGNOSIS OF ILLNESS DIFFICULT. 

IN AN ELECTIVE SURGERY. EVERY ATTEMPT IS MADE TO CORRECT ANY ABNORMALITIES BEFORE PROCEEDING. IN A 
NON-ELECTIVE SURGICAL PROCEDURE. THE ABNORMALITIES ARE TREATED AS PA RT OF THE POST- OPERATIVE CARE. IN A 
NONe-ELECTIVE SURGICAL PROCEDURE. THE CLINICIAN IS ADVISED TO BE ESPECIALLY .../ARY IF AN SGOT (SASTl RISE 
HA3 OCCURRED. ~"H[LE NOT LeVER SPECIFIC. AN SGOT (SASTl RISE OFTEN INDICATES LIVER DISEASE I'IHICH MAY 
PORTEND POTENTIAL BLEEDING PROBLEMS. AN INJECTION OF VITAMIN K1 (1-2 MG /K G) PRIOR TO SURGERY MAY 
HELP MI NIMI ZE POTENTIAL BLEEDING. 

,AiHIBIOTlCS. STEROIDS AND FLUIDS 

PRIOR TO AN ELECTIVE SURGER Y. THE AUTHORS PREFER TO INITIATE ANT IBIOTIC THERAPY. INJECTABLE PENI
CILLIN DER IVATIVES SUCH AS PIPERACILLIN ( PIPRACIL® - LEDERLE) AND CARBENICILLIN (GEOPEN® - ROCHE) USED 
I N COMB I NA TI ON \'llTH THE NE':iE R MlI NOGL YCOS I DES SUCH AS TOBRMWC I N (NEBC I N<!I - Ell L I LL y) OR AM I KAC I N 
(AM IKI N<!I - BRISTOL) ARE PREFE RRED. 

IF A PA RTICULARLY RIS KY SURGERY IS TO BE ATTEMPTE D. ESPE CIALLY IN SMALL BIRD PATIE NTS. WE PREFER TO 
GIVE A SHOCK DOS E OF DEXAMETHA SONE (1 MG/LB I .M.) PR IOR TO SURG ERY. IN OUR EXPERIE NCE. THIS SEEMS TO 
ENHANCE SUCCE SS. WE HAV E MOST FREQU ENTLY USE D THIS TE CHNIQUE WHEN REMOVING ABDOMINAL MA SS ES FROM 
BUD GER IGARS OR ATTEMP TI NG RISK Y PROCEDU RES SUCH AS EGG YOLK PERITONITI S CLEANUP OR ECTOP IC EGG REMOVAL 
IN SMALL BIRDS. 
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FLU ID THER APY I S SElDO~1 NECESSARY UNLE SS BLOOD l OSS I S SEVERE. I NTRAVENOUS FLUIDS MA Y BE GIVEN TO 
THE ANESTHETIZED BIRD THROUGH THE UL NAR VEI NS , USI NG 25 OR 26 GAU GE NEE DL ES OR BUTTERF LY CATHETERS 
(ANGI OCATH® - DE SERET) . WE USUAllY USE LACTATED RINGERS SOLUT ION OR A MI XTURE OF 50:50 5% DEXTROS E AND 
LACTATED RINGERS AT A VOLUME OF .OSee/GM/BODY I'IE IGHT. SOME OF THE FLU IDS CAN BE GIVEN l.V. AND TH E REST 
SUBCUTANEO USLY (AXILLA RY AND iNGUINAL AREAS). FLUIDS ARE GIVEN BY RAPID BOLUS ADMINIS TRAT ION. 

WA RMTH IS CRITI CAL TO RECOV ERY IN THE AVIAN SURG ICA L PATIENT. JUD ICIOUS USE OF HEATE D CAGES . HEAT
ING PADS AND INCUBATORS IS IMPORTA NT. 

ELLMAN SU RG lTRON VS . CONV ENTI ONAl INSTR U~IENTATI ON 

THE USE OF THE ELLMAN SURG ITR ON UN IL AS PI Oi'JEER ED BY AI.. HiAN. HAS RE VOLUTI ON I ZED PET AV IAN SURGERY. 
INCISIONS i·IAY BE MADE WITH MINI MAL BLEED I NG US ING THI S EQUIPH£IIJT. CONV ENT ONAl INSTRUi~ENTS ARE OFTE N 
USED IN COi-1BINATI O i~ \'nTH THE USE OF ELECTROSU RGERY . 

SURGICAL PROC ED UR ES 

SELECTED SOFT TI SSUE SURG ICAL PROCEDURES USED IN PET AVIAN PRACTICE WIll NOW BE DISCUSSED. 
SURGI CAL SEXING. BEAK REPAIR AND OR THOPE DICS ARE NOT COVERED IN THI S PAPER . 

ORAL ABCESSES AND CHOAN Al INFE CTI ONS 

A MY RIAD OF ORGANI SMS CAN AFFECT THE PHARYNGEAL AREA OF BIRDS. GR AM NEGAT IV E INFECTI ONS. SOME GRAM 
POSIT IVE INFECTI ONS . VITAMIN A DE FIC IENCY BRE AK DOW N OF TISSUES, YEAST INFECTI ONS (I . E. CAN DIDIASIS). 
lOCALIZED FUNGAL INFECTIONS (I.E . ASPERGIllOSIS). PARAS ITIC CONDITIONS (I.E. TRICHOMONIASIS , NE MATODE 
CYSTS, ETC. ) ARE All COMMON . CHOANAl PUS i'IAY BREAK OFF AND BECO~1E INHALED, RESULTING I N ACUTE DYS Pi~EA 
AND DEATH. 

CARE MUS T BE TAKEN TO l OCALI ZE THE INFECTION WITH PROPER CLI NIC AL PATHOLOGY BACKUP AND SYSTEMIC AND 
l OCAL ANTIBIOTICS BEFORE SURG ERY IS CONTEMPLATED (UNLESS INHALATION OF lOOSE PARTICLES OF PUS SEE MS 
IMMI NE NT). THE AUTHORS HAVE SEEN AND HEARD OF INEXPERIENCED VETERINARIA NS RESTRAINING SERIOUS LY III 
BIRDS TO THOROUGHL Y CUR RE TTE MOUTH ABCESSES (AS IN THE DOG AND CAT APP ROAC H) WITH RESU LTING NIGHT MA RISH 
HE MORRHAGE AND DEATH. BE CONSERVATI VE \'11 TH YOUR APPR OACH! AU-l AYS ANTI C I PA TE HE~10RRHAGE AND IN TE RNAL 
cor1PLl CA TI ONS AND STAB ILl ZE A PATI ENT BEFORE SURGERY. REi-iEr1BER THAT to, BIRD \'11 TH AN ABNORI,1Al l OOK I G 
MOUTH MAY HAVE A SIMILAR l OOKI NG liVER. 

WHEN CLEANI NG UP ORAL AND CHOANAl ABCESSES. FE RR IC SUBSULFATE SOAKED CAUTERY STICKS CAN BE USED TO 
BLUNTLY DISSECT AWAY CASEOUS PUS WHILE AIDING WITH HEMOSTASI S AT THE SAME TIME . 

SINUS SURGERY 

INJECTING THE PARANASAl SINUSES WITH ANTIBIOTIC-SALINE MIXTU RES IS COMMONLY PE RFORM ED. THE PA RA
NA SAL SINUSES CAN BE ENTERED BY INJECT ING THROUGH THE SKIN (lATERAL WAll) AT A SITE MIDWAY AND SLIGHTLY 
VENTRAL TO A POINT EQUI DISTANT BEnlEEN THE NARIS AND THE EYE. ANflBIOTICS INJ ECTED INTO THI S AR EA I-Il ll 
PERF US E THE PARANASAl SI NUS AREA AROUND THE EYE AND CAN REACH AN AREA THAT A NAS AL FLUSH PAY NOT BE ABLE 
TO REACH IN A CHRONI C CAS E OF SINUSITIS. 

SINUS AND RHINAL INFECTIONS ARE COMMON I~ BIRDS AND iT HAS BEEN OUR EXPERIE NC E THAT MOST ACUTE DR 
SEMI-ACUTE INFECTIONS WILL RE SP OND TO NASAL FLUSHES AND ANTIBIOTIC THE RAPY WITHOUT INVOLVE D SURGERY. 
Hm'IEVER. IN CHRONIC CASES. INJECTING SINUSES ~iAY PR OVE A USEFUL AD.J UNCT TO THERAPY. 

SINUS TREPH INATI ON IS RARELY USED BUT i'IAY BE NECESSARY IF I NFE CTI O i~ INTO THE POSTERIOR NAS AL 
SINUSES OR PARA NA SAL SINUSES HA S BECOME EXTE NS IVE. IN CASES OF CHR ONIC SINUS ITIS. PUS POCKETS OR MICRO
ABCESS ES MA Y FORM. THESE AREAS ARE OFTEN NOT TREATABLE \~ITH CONVENTIO NAL ANTI BIOTIC THERAPY DUE TO THE 
lACK OF BLOOD PERFUS I ON. I F REPEATED S I NUS Fl.USH ING (NASAL TECHN I QUE) AND ANTI B I OTI C THERAPY DI CTATED 
BY REPEAT GRAM STA INS AND CULTURES AND SE NS ITIVITIES FAILS. AND OTHER POSS IBILITIES HAVE BEEN RULE D OUT 
(I .E. ALLERGIES, FORE IGN BODY PARTICLE INHALATION. ETC.) . THE SINUS TREPHINATION IS CON SIDER ED . 

THE PURPOSE OF SINUS TREPHI NATION IS TO CREATE AN OPENING TO INSTIll FLUSHING AND ANTIBI OT IC SOlU
TI ONS TO AN OTHER\-Il SE INACCESS I BlE AREA (USUAllY 1: 10 SOlUTI Oi'iS BY VOlUi-iE. I. E. 9. 5cc LACTATED RIN GERS 
AND .Scc GENTAMYC IN OR OTHER ANTIBIOTIC OR COMBINATION). THE OPE NINGS ARE CREATED SO THAT THEY Will 
STAY PATENT AT l EAS T A WEEK. WHICH HAS BEEN AN EFFE CTIVE TE CHNIQUE FOR US . 

THE SURG ICAL TE CHNIQUE IS AS FOLLOWS: THE PATIENT IS ANESTHETIZED WIT H METOFANE BY ·OPEN-DRO p· 
ME1HOD (CONE) OR r ORANE BY ANE STHETI C MACH I NE TO FACI U TAT E QU ICK REC OV ERY. Do NOT USE INJECTABLE ANES
THETICS DUE TO THE POTENTIAL BLEE DING THAT MAY BE ENC OUNTE RED AND POTENT IAL DANGER OF BLOOD INHALATI ON. 
THE SURG ICAL SITES ARE AN AREA AB OUT 2/5 THE WAY BETWEE N THE EYE AN D NAR I AND DORSAL TO THE PLANE OF 
THE EYE . A DREI-1EL TOOL I S USED TO FAC Ll TATE CR EATING THE OPEN I NGS, AFTE R FIRST PLUCK I NG THE FEATH ERS 
Ai D WIPI NG THE SKIN WITH ALCOHOL AND BE TADIN E (AVOID THE EY ES - AP PLY GE NTOCIN OPTHALMI C FIRST). ~,N 
INITI AL INCISION IS MA DE OVER BOTH SITES. USI NG FERRIC SUBSULFATE OR ELECTROCAU TERY TO STOP SKI N Bl EE 
ING ( CAN BE A PROBLEM) . THE BONE IS EXP OS ED AND THE SI NUSES ARE INVA DE D. I F PROF USE BLEEDI NG OCCURS, 
GEL FOAM PACKING MA Y BE USED. THE OP EN I GS AR E TESTED FOR PATENTCY AFTER FIRST OBTAIN I G SWAB SP ECIr-iE NS 
FOR POTENT U\l GRAM STAINS AND CULTUR ES AND SENS ITI VI TIES. PATE NTCY IS TESTED BY INJ ECTr NG THE USUAL 
MIXTURE (LACTA TED RI NGERS - GENTOCIN ) IN TO THE OPENING S. FLU ID SHOULD BE EV1DENT THR OU GH THE CH OANAl 
SLIT. BE CAREFUL ABOUT RAP IDLY IN DUCI NG THE FLUID, AS THE PERIORBI TAL TISSUE MAY SWEll . IF THIS 
HAPPENS. AB SO RPTI ON IS RAPI D. TH E BIRD IS ALlOYIED TO RECOVER IN A DAR K CAGE. I-lAT CH CAR EF UL LY FOR POST
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OPERATIVE BLEEDING AND APPLY FERRIC SUBSULFATE SWABS. IF NECESSARY. TO THE SKIN AND OPENINGS. 

THE NEXT DAY. THE TREPHINATION SITES CAN BE USED TO FLUSH THE SI NUSE S. I WILL OFTEN FLUSH THE 
SI NUSES TWICE DAILY AND APPLY AN OINTMENT AFTERWARDS. SUCH AS GENTOCI N OPTHALMI C. THE OPE NIN GS WILL 
SEAL RAPI DLY AND MAY REQUIRE FORCED OPENING TO RETAIN PATENTCY. ONCE THEY SEAL. HEALING IS RA PID AND 
USUALLY VERY LITTLE SCAR TISSUE IS NOTICEABLE AFTER HEALIN G HAS OCCURR 6D. 

AIR SAC ExPLORATORY 

THE EXPLORATORY LAPAROSCOPY IS BECOMING MORE AND MORE USEFUL AS A DIAGNOSTIC AID • . IN CHRO NIC 
RESPI RATO RY DISEASE. SAMPLES FOR GRAM STAIN. CULTURE AND SENSITIVITY. OR BIOPSY. MAY BE TAKEN FROM THE 
AIR SACS DI RECTLY THROUGH AN AHDOi·IINAL INCISION. IT HAS BEEN OUR PREFERENCE TO USE OPEN DROP t"ETOFANE 
FOR TH I S PROCEDURE DUE TO ITS SAFETY. AS THESE PAT I ENTS ARE SEVERELY COMPROi'; ISED. HOI·I EVER. FORAi~E 
APPEARS TO BE THE NEW ANESTHETIC OF CHOICE FOR THE PROCEDURE. THIS METHOD IS USUALLY USED ONLY IF CON
VENTIONAL DIA GNOSTIC WORKUPS AND ANTI BIOTIC THERAPY HAVE FAILED TO SOLVE THE PROBLE M. OR IF RADIOGRAPH S 
HAVE OUTLINED AN OBVI OUS GRANULOMA OR INTERNAL ABCESS AND A DIRECT VISUALIZATION IS DESIRED. 

RUPTURED AIR SACS 

RUPTURED AIR SACS ARE SEEN FROM TIME TO TIME IN MANY AVIAN SPECIES. THE ETIOLOGY MAY BE EITHER 
TRAUMA OR INFECTION. THE USUAL TREATMENT INVOLVES TEARING THE BIRD'S SKIN WITH A LARGE (1BGA) NEEDLE 
TO ALLOW THE AIR TO ESCAPE. MANY BIRDS WILL HEAL THIS WAY AND OTHERS REQUIRE REPEAT TREATME NTS. OF 
COURSE. THE BIRD SHOULD BE GIVEN THE USUAL WORKUP TO TRY TO DETE RMINE ETIOLOGY AND PROPHYLACTI C ANTI
BIOTICS ARE SUGGESTED, IN ANY CASE. SOME SMALL BIRDS SUCH AS BUDGIES OR CANARIES MAY AS SUME BIZARRE 
APP EA RANCES WHEN VICTI MIZED BY THIS CONDITION. MOST WILL EVENTUALLY HEA L WITH TIME ( I . E. 2 WEEK S) . 
SOi~E CASES BEOME CHR ON IC. PRODUCING LONG TERi-1 OR PERi~ANENT "SUBCUTA NEOUS EilPHYSE MA " . IN SUCH CA SES ) 
L.ARG ER OPE N[NGS I N THE SK I N CAN BE MADE AND SUTURED OPEN TI) EiKOUR,.\GE LEAKAGE OF At R • THE AI R SACS MAY 
HEAL WITH TrME . WE HAVE NOT BEEN ABLE TO SUCCESSFULLY SUTURE AIR SAC TEARS. HARRI SON HA S DESCRIBE D 
SUCCES SFUL LIGATION OF TORN AIR SACS OF THE SUBMANDIBULAR AREA IN YOUNG COCKATIELS. HE ALLOWS THE BIRDS 
TO MA TURE. THEN REPAIRS THE MATURE AI R SACS WITH A SINGLE LIGATURE. 

CROPOTOMY PROCEDURES (INGLUVIOTOMY) 

CROPOTOMIES (INGLUVIOTOMIES) ARE FREQUENTLY NECESSARY IN AVI AN MEDI CINE. THE TWO MOST FREQUE NT IN
DICAT IONS ARE CROP IMPACTION AND FOREIGN BODY REMOVAL. OCCASI ONALLY. ONE MAY ENTER THE CROP TO REACH 
THE PROVENTRICULUS. THE PROCEDURE IS PERFORMED WITHOUT ANESTHETIC AND PRODUCES NO APPAR ENT DISCOMFORT. 
THE SKIN IS WET DOWN WITH ALCOHOL AND A FEW FEATHERS PLUCKED AWAY (GO "WITH THE GRA IN"). ALCOHOL IS 
WI PED ON ) FOLLOWED WITH BETADINE. THE FOREIGN BODY IS GRASPED INSIDE THE CROP AND AN INCISION IS MADE 
THROUGH THE SK IN. THE CROP IS THEN INCISED AND THE FOREIGN BODY GRASP[D AND REMOVED . 3-0 OR 4-0 DEXON 
IS USED TO SUTURE THE CROP MD 4-0 DEXON OR SILK IS USED TO SUTU RE THE SKI N. IN YOU G BIRDS. IT IS PRE
FERABLE TO GO INTO THE CROP THROUGH THE LEFT SIDE IF A SIDE IS NOT EVIDE NT. AS TH IS IS THE EQUIVALENT 
OF THE FUNDUS OF THE STOMACH. AND GIVES ONE MORE EXPOSURE WITH LE SS CHANCE OF INJURI NG A VITAL AREA . 
THE CROP WILL HEAL WITHOUT STRICTURES IF HANDLED THIS WAY. THE SKI N IS INCISED AND THE CROP WILL BULGE 
OUT OF THE INCISION WHE N GENTLY SQUEEZED. 

VENTRICULOTOMY (GIZZARDOTOMY) 

WE HAVE FOUND THE VENTRAL. MIDLINE APPROACH THE MOST EFFICACIOUS FOR REACHING THE GIZZARD. AFTER 

A STANDARD PREPARATION. A MIDLINE INCISION IS MADE BETWEEN THE PUBIS AND EXTENDED APPROXIMATELY 2 

INCHES. THE ABDOMINAL WALL IS CAREFULLY OPENED I-11TH SCISSORS. TAKING CARE NOT TO TRAUMATIZE INTESTINAL 

LOOPS. AFTER THE ABDOMINAL AIR SACS ARE OPENED. THE VENTRICULUS IS GENTLY EXTERIORI ZED USING ALLIS 

TISUE FORCEPS,. A Si'IALL INCISION IS MADE IN THE ~IUSCULAR VIALL OF THE DISTAL GIZZARD AND SPREAD 0.5 INCH 

BY BLUNT DISSECTION. THE INSIDE OF THE GIZZARD IS EASILY ACCESSIBLE. 4-0 DEXON IS USED IN CLOSURE. 


CLOACA-PEXY 

THIS SURGERY IS USED TO REPAIR CHRONIC PROLAPSE OF THE CLOACA. A MI DLINE INCISION IS MADE AND THE 
CLOACA IS OUTLINED BY HAVING AN ASSISTANT WEARING A FINGER COT PUSH THE CLOACA INTO THE INCISION SITE. 
FROM HERE. IT IS CAREFULLY SUTURED TO THE ABDOMINAL WALL USING 3-0 SURGICAL WIRE AND 3-0 DEXON IN A 
CROSSING PATTERN. CARE MUST BE TAKEN NOT TO PENETRATE THE CLOACAL WALL. 

DIGESTIVE TRACT BIOPSIES 

BIOPSY TECHNIQUES ARE BECOMING MORE AND MORE POPULAR. LIVER BIOP SIES ARE PROBABLY THE MOST USEFUL 
DIAGNOSTICALLY. A MIDLINE INCI SION IS MADE AND A WEDGE OF LIVER IS REMOVED. BLEEDING IS USUALLY MINI
MAL BUT CONSIDERATION SHOULD BE GIVEN TO POTENTIAL PROBLEMS IF THE LIVER IS COMPROMISED. APROPHY
LACTIC INJECTION OF VITAi1IN K1 (1-2 r1G/KG) 12-24 HOURS PRIOR TO BIOPSY MAY BE CRUCIAL l'iHEN BLEEDING 
DISORDERS EXIST. BLEEDING POTENTIAL CAN BE CHECKED BY PLUCKING A FEWFEATHERS PRIOR TO BIOPSY. 

CLOACAL POLYPS AND GROI-ITHS 

CLOA CAL GROI-/THS AND POLYPS HAVE BEEN SEEN FOR YEARS IN VARIOUS PSITTA CINE SPECIES. So;'IE FEEL THESE ~IAY 
BE OF VIRAL ORI GIN AND VACCINE RESPONSIVE. SURGICAL PROCEDURES RANGE FROM SIMPLE LIGATION AND EXCI SIO N. 
EL. ECTROCAU TE RY . TO CRYOSURGERY . THE 1-lETHOD OF RE MOVAL DEPE NDS ON THE EX TENT OF I NVOLVEMENT OF SURROU ND
I NG TI SSUE S. IHE AUTHO RS PR Ef ER ELECTROCAUTERY AND i iA RR ISON HA S HAD SUL.U:SS 'Ii lTH CRYOSURGE kY . 
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VIABILITY OF COCKATIEL (NYMP HICU S HOLLANDIC US) EGGS STORED liP TO TEN DAYS UND ER SEVERAL CONDITIONS 

B. A. Cutl er, T.E. Rou dy bush and K. D. Shannon 
Department of Avian Sci ences 

Un ivers ity of Ca l iforn ia 
Davis , CA 95616 

Int roduction 

Artif i ci al incuba tion provi des the basis for the commercial po ul t ry indu stry. With the inc reasing 
interest i n capti ve propagat ion of exot ic species, arti f ici al incubati on is becoming more preval ent in 
the exoti c bi rd in dus try as well. 

Hatchi ng eggs can be stor ed under approp ria te conditi ons fo r a week or more pri or to incubation 
without a l oss in h tchabi1ity. Most information concerni ng 1ength of stora ge comes f rom precoc ial 
species i mportant t o t he poultry and gamebi rd industries. Li t t l e or no i nfor mati on i s avai l abl e on the 
storage time of ha tchi ng eggs from altri ci al speci es common to t he cage bird industry. 

A prel imi nary study sugges t ed that the maximum storage time for cock ati el eggs pr ior to incubat ion 
was about 3-4 days, aft er whi ch hatchabi 1 ity decl in ed to l ess t han 50%. Thi s cu r re nt study was 
undertaken t o eval uate t he storage time of cockatiel eggs under several t est condftions. 

Materi a 1 sand Methods 

Sixty-fi ve pa i rs of cockati els were housed in indivi dual breeding uni t s , one pa i r per cage. Feed 
and water were provided ad l i bi t um. 

Eggs were col lecte d da i l y between 1600 and 1700 hou rs dnd ma rk ed wi t h a felt ti p ma r ker t o 
in di cate pare nt age and the date egg was laid. Wit hin 3 hrs of co llect io n. egg s were weighed. All 
cracked eggs were discarded. 

Eggs were fum i gated usi ng 1.22 ml forma 1 in (37 'f, form aldehyde ) and 0.6 grams pot as si urn pe rmanganate 
per cu ft for 20 minutes. After fumi ga tion t he eggs we re dis t r ibuted into th ree treat ment groups such 
t hat no pai r produced significantl y more eggs for one group than ano ther. 

Treat ment 1 eggs were pl aced small end down on cardboard egg fl ats. These eggs were not tu rned 
during storage. Treat men t 2 eggs \~ e re t ur ned 45 0 f rom th e ver t ical once pe r day . Treatm ent 3 eggs 
were placed smal l end down on cardboa rd egg fla t s, bagged in self-sealing f reezer bags, and turned 450 
from the verti ca l once per day. 

The th ree group s wer e s t ored at a tem perature and re lat i ve hu midity of 55 0 F and 60 percent, 
respectillely. Eggs were stored from 0-10 days prior to i ncuba ti on. Th ere were fi ve separ ate egg 
settings. 

Al l eggs were we i ghed immediately pr ior to incubati on to determine weight lo ss duri ng the storage 
peri od. 

Eggs were inc lJ ba t ed i n a Jamesway 252 i nc ubator at a temperature of 99 .5°F and a hu midity of 87.0 0 

wet bul b. The eggs were set i n chi cken trays mOdif ied t o ac commodate the sm al l cockati el eggs. Eggs 
were turned automaticall y every two hours. 

At seven day s of i ncubati on t he eggs were candl ed and all i nfer t il e and ea rly dead embryos were 
rem ov ed f or br eak out ex amin ati on. On day f if te en of incu bation t he eggs were ca ndl ed and any 
addi ti onal dead embryos were removed and exam ined. All eggs remaini ng after the second candl ing were 
wei ghed agai n t o determi ne we ig ht l os s between se tting and tr ans f er to a Ly on' s glass t 08 hatch i ng 
machine. The hatchi ng uni t was mai nt ained at a temperature and hum idity of 98.50 F and 88-90 wet bu lb. 
Eggs that f ai led t o ha t ch by the 19th day of inCUba t i on were removed and exam ined. Infert i l e eggs, age 
at deat h, and embryoni c abnor mal ities were recorded. 

Results and Discuss ion 

Figure 1 shows the po oled hatchab il ity da t a of t he 5 set tings by tre at ment groups relative to 
storage time. There are no di ff erenc es in hatcha bil ity be t\~ een th e t r ea tment gro ups, perhaps
ref lect i ng sample size. However, hat cha bili ty de crease d within t rea tm ent gro ups as storage t i me 
i ncreased. Hatchab il i ty decl i ned in t reatments 1 and 2 after four days of storage. Thts decline in 
hatchability continued, ultimate ly reachi ng 0 at nine and t en days of storage , respec ti vely. 

Hatchabi l i ty remained high in t reatm ent 3 unti l after the sixth day of stora ge and di d not decline 
to 0 a s was ob served in tr eatme nts 1 and 2. Th is demons t rated tha t bagg i ng egg s du r i ng the storage 
period ca n successful ly inc r ease the sto rage time. Storage of the eggs in pla stic bags appears to 
reduce the rate of dehydrat ion and pH chang e du e to CO2 loss from the egg. Hatc hability be gan to 
decrease When wei ght loss reached 0.04 grams per egg. Treatment 1 lost 0.04 grams per egg by 4 days of 
stor ~ ge, t r eatment 2 by 5 days, and treatment 3 by 6 days, parall eling their decl ine in hatchabi li ty. 

Figures 2-5 represent embryonic mortality after 1, 5, 7 and 10 days of preincubation s ora g~ No 
morphological ab nor malities were found am ong the treatment groups. Embryonic mortali ty is represen ted 
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as pe rc ent mo rtal ity (num ber dead/number survivors on that day) at a given age (days ) of embryonIc 
development. 

_ treatment I 

c=::J lrea\ment 2 

G::ltr eatme nt 3 
18 

19 rK . ~. 

_12=-:':I~.,"I",,Ji~~=;;f4-\ ? ~; 
Figure 1. Poo l ed hatchability (%1 data of the 5 settings by treatment groups 
relative to storage time. Numbers ab ov e bars are the numbers of fertile eggs 
for that treatment on that day. 
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Figure 2. Mortality of embryos from cockatiel eggs subjected 
to 1 day of preincubation storage. 
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Fi gu re 3. Mor tality of embryos fro m cockatiel eggs subj ected to 
5 days of preincubation storage . 
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Fi gure 4. Morta l l ty of embryos from cockatiel eggs subj ected t o 
7 days of pre i ncubation storage. 
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Figu re 5. Mo r tality of embryos from coc katl el eggs subjected 
to 10 days of pre incubati on stora ge. 

Figure 2 de monstrat es that the re were essentially no differences among the trea tmen t groups in the 
early (days 1-4) and l ate (days 17 - 19 ) morta lity peaks. The mi d peak (days 7-8) mortality associated 
with treatment 1 1S unexpected and was no t observed in the other treatment group s. 

Fi gure 3 demonstrates an increase in the early emb ryoni c mort ali ty of treatment 1 afte r S days of 
pre inc ubation stor age , whi ch one wo uld expe ct in egg s sub j ected t o extend.ed pre in cuba t ion storage 
pe ri ods . 

Figure 4 show s an increase in both the early and late mortal ity periods of t reatment group s 1 and 
2 , resulting in a de cl ine i n ha t chabi lity. Treatment group 3 had a low er mortal i ty i n both peri od s 
t han t re atme nt s 1 and 2. Al t hou gh t his was not stati sticall y si gnif icant bec ause of sa mple s i zes , 
bagging appears t o improve vi abi l ity du ring storage. 

Figure 5 de monst ra t es t he embryonic mortal ity among the tre atm ent grou ps after 10 days of 
pre; ncu bati on s t orage. Treatments 1 and 2 demonstrate a hi gh embryon; c morta I ity , resulti n9 in zero 
pe r cen t hatch abi l i t y. Tr ea t ment 3 show s a lower mortality than observ ed in treatment s 1 an d 2 , 
resul ting 1n eggs ha tching after 10 days of storage. 

Summary 

Hatchability of cockatiel eggs decl ines after 4 days of pre incubati on storage. Bagg ing eggs in 
se l f -seal i ng pla stic bags can reduce the loss of viab i lity during the prei ncuba t i on storage peri od. 

Acknowl edgement 

The authors acknowledge the gui dance, assistance, and review of this manuscript by U ~. Abbott an d 
C.R. Gr au. 

106 

http:extend.ed


PROTEIN REQUIREMENT OF GROWING COCKATIELS 

C.R. Grau and T.E. Roudybus h 

Department of Avian Sci ences 


University of California, Dav is, CA 95616 


Introducti on 

A 20% protein diet was used to study sol i'ds-water relat ion shi ps in the feeding of cock,atiel chicks 
(Rou dybush and Grau 1983) base.d on similar d,iets used for Japanese Quail (I/ ohra 1972) . The success of 
these hand-feedi ng trials with cockatiels permitted the pre sent study of the prote i n requirements for 
growth of chic ks fro m hatchin g to four weeks of age. Growth r esul t s were obta i ned fr om diets 
con taining 51 t o 35% prot ein provi ded by isolated soybean protein supplemented with methi onine. The 
diets also co ntained 3.75% lipid and variable amounts of corn starch. 

~lethod s 

The diets were essen ti ally t he same as those used by Roudyb ush and Grau (1983) except that part of 
the regul ar co rn s tarch was rep l aced by a modified food starch t hat produced a thi ck mix ture wi th cold 
wa t er, th us avoi di ng cooki ng. The final wet mixture was war med to 40.50 C befo re feeding. The solids 
con t en t s were 7't for the f i r st t hre e days, then 30 '); to the end of the tria l . The co mposition of the 
201 protein diet is gi ven in Tables 1, 2, and 3. Die t s with other pro tein l evel s were identical except 
for i sol ated soybean protein, methionine, and corn starch. The ratio of me t hionine to prote in was kept 
constant. 

Tab lei 

COMposition of the 20% protein di et. 

9/k'l.~ 

Soybe.1n oi 1. crude )7 . 5 
Cellu l ose 50 .0 
Cd l ciufl'l carbonate, C<'ICO) 10.0 
Dicalciu" phosphate, Ca AP04 'ZHZO JO .0 
Vitamin mix ture· 1.25 
tJ; ; neriil mixture .. 13. 1 
Choli ne chlori de (60~ 1 4. 1 
Isolated soybean prot ein ( 87~ pro t ein)· · ... 2)4 .8 
DL-Methioni ne- J .5 
Corn starch 575.65 
r-todifip.d food starch .*iII. 40.0 

Total 1000.0 

.. See Table 2 for vftamfn mi xture .;omposition 
See Table 3 for mineral mixture composition 
Purina Protein SOOE - Is o lated Soy Pro tein. Ral ston Pu r ina Co., 
Checkerboard Square, St. Loui s, MO 63164. 

Instant Clear Jel - Food Starch - Modified. National Starch and 

Chom i cal Co., Sri dgewa ter, NJ 08807 , 

Table 2: Vitamin Mixture 
rabl e 3 

Vi tami n ~Q.iet In?redients ~~ 
Vitamin BIZ 11 og/g in manni toll 
r~nadione {vitamin K sourced 
Ni .!I cin 
Riboflavin 
Vit.min E 12Z7,OOO lU/lbl 
Folic acid 
Thi am i ne 
Bi o tin 
Vitamin A (30,000 lU/gl 
Vitamin D3 1320,000 lU/gl 
Pyridoxine (Vitamin B61 
Pa ntothenic acid Icalcium sal tl 

14.0 
4.9 

231 . 3 
18 . 7 

Z38.3 
4 .7 
9 . 3 
0.9 

6Z4.0 
13.1 
18.7 
75 . 0 

Ma9naneso sui hte, flnS04 ' H20 
Copper sui fate, CuS04 'H20 
Cabal taus aceta te, Col C2H30ZIz ' 4H20 
Pot.sslUm i odate, KI0J
Ma9nesium sui fate, MgS04 ' 7HZO 
Potassium chlori de, KC l 
Dib.sic potaSSium phosphate, K2HP0 4
Sodium molybdate , NaZMo04 'ZH20 
Sodium selenite, HaZSe03 ' 5HZO 
Zinc oxi de, ZnO 
Ferrous sulfate, FeS04 '7 HZO 

Z97 .00 
97.00 
20.0 
9.00 

3970 .00 
2970 .00 
4950.00 

9 .00 
0.66 

lZ0 . 00 
644.00 

Total 13006 . 66 
Total lZ52.9 

Two experiments were performed. In the first the protein levels in percent of the diet were 5, lO, 15, 
20 , and 25, with 6-13 chicks per group. In the second the protein levels were 15, 18, 20, 25, and 35% 
with 12-16 chicks per group. 

Resul ts 

Differences in growth rates among the groups fed the various protein l evels began to be apparent 
early and by 7 days of age the 5% and 10% protein groups were di f ferent f rom higher levels , as shown in 
th e grow th curves of experiment 1 (figure 1). In experiment 2 (fig ure 2) protein level s were 15% to 
35%. The two experiments were performed several weeks apart but the results we re simil ar. The response 
curv es of fi gure 3 show clear differences among the groups by 14 days, when gro wth was most rapi d. The 
15% proti en level resulted in the slowest growth (P<.Oll , with 18% and 35'); protein growing sl ower than 
20' and 25% protein. The differences remained evident at 21 days of age , but by 35 days th ere were no 
differences among groups fed 15% or more protein. 

The mo rta l ity for all groups combined was 17.3 1~ fo r th e f irst four days and 34 .5% for 28 days. 
There wel"e no differences among the treatme nts except possi b 1Y the 5" protei n 1evel group in wh i ch onl y 
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of chicks pe r group were: 51 , n"6 j lO"! . n= 7; lSi , 18J , 0$12 ; 20i , n~lJ ; 25J . n=16 ; 35 ~ , 11'· 12 

n:a 12~ 201 , n0;:1 2; and 25:' . rr- 7. 

Di scussi on 

The diff iculty of establish i ng the mlnlmum dietary requirement f or a nu tri ent is clearl y shown by 
the data pr e sented he re. For rapid growth cockatiel chicks require 20% prote in, but if eventual adul t 
weig ht 1s us ed a s th e criterion, nutrient requirements must be se t low er, possi bly l ess t han 15% 
pr ote in. The t i me tha t s uch a lower protein diet IT,ust be fed i s Si gnif i cantly longer , how e ve r, an d 
t hus time beco mes a fa ctor to be considered. AP ll l ication of thes e observations t o a c ommerc i al 
ope r ation, wh ethe r chi ck s we r e parent-fed or hand-fed, would probably f avor the highe r pro t ein lev el if 
t he di fferences in costs of t he diets were small because of the tim e saved to produce sal able young. 
Feedi ng a margina l level of a nutrient may increase the ri sk of perm anen t s tunting or susceptibiltiy to 
di sease or stress; however, data on this possibility are no t yet available. 

Coc kati el chi c ks tol e rated a protein level of 35%, but they grew more slowly than with 20% prote in. 
No perma nen t stunting was apparent. 

Summary 

Th e prote in requirem ent of cockatiels from hatching to 28 days of age is 20% of the diet. 

1. 	 Ro udybush , T. E. a nd C.R. Gra u. 1983 . Sol ids in diets f or han d ra 1 51 ng cock a ti el s. Proc. 32 nd 
Wes tern Poultry Disease Confe r ence , Davis CA. Feb. 8-10 , 1983. pp. 94--95. 

2 . 	 Vohra , P. 19 72. Mag nesium requirement for survival and gro wt h of Japa nes e qu ail (C otuInix 
co turnix japon i ca). Poultry Sci. 51:2103-2105. 

108 



HAND-FED VS. PAWH-FED COCKATIELS: A COMP ARISON OF CHI CK GROWTH 

D. S. ~Jearenberg, T. E. Roudybush and C. R. Grau 

Department of Avian Sciences 


University of Californi a 

Davis, CA 95616 


Introduction 

Avi an nu t rition has primarily been stu'died us in g chic ken s or other pre c ocial birds a s 
expe ri mental su bjects. Resea rch with altricial birds was begu n at the Department of Avi an Sci e nc es i n 
19 79. Cockati els were selected due to their practical size , moderate pr ice, and sexLJa l di morphism. 
For t he past 3 y ea rs, nLJtrient requirements of hand-fed ch i c ks have been studied usin g growth and 
surviv al as the criter ia for evaluation. The aim o f th is study was to est abl i s h a st an dar d growth 
curve from parent-fed cockatiel chicks to be used as a baSis fo r com parison with hand-fed birds. 

Materials and Methods 

To evaluate t he growth r es ponses of hand-fed cocka tie l chicks, parent-fed ch ick s were also 
we i ghed daily. Grow th resul ts from hatch to 35 days are co mpa red in th i s paper. 

Parent-fed Chicks 

Breeding pairs of cockati e ls , which previously had the ir eggs removed for arti f ici al incubation, 
were allowed to co ntin ue to lay, hatch their eggs, a nd rea r chic ks . A 20% prote i n , cr um bl ed d i e t 
(Tab le 1) and water were available to the breeding birds ad lib itum. There were twenty-se ven pa rent
fed ch ic ks in this group. Most had food in their crops when weighed. 

Hand-fed Chi cks 

Hand-fed ch ick s were th e control birds from 4 nutr i ent requirement experiments (de sc ribed here as 
Trials 1-4, see Table 2). A purified diet containing 20% protei n (G r au and Rou c\ybush, 1985) was f ed 
in all t ri als. Chi cks were fe d with sterile pl'as ti c disposa ble syr inges. For Tr i al I , hatc h ti mes 
were rec o rde d fr om 6 am t o 10 pm . Any chicks hatc hing a f te r 10 pm or before 6 am we re reco r ded a s 
hatchi ng at 6 am . For Tri al s 2-4, hatch times were recorded around the clock. The diet , consisting 
of 7% soli d s and 93% water, was fed every 2 hou rs f rom 6 am t o 10 pm be gi nning at hatch. When a 
change was made to 30'" s olids and 70% water, feedi ngs were cu t back to eve ry 4 hour s fro m 6 am t o 10 
pm. As t he chi ck s gr ew and i t took longer for their crops t o e mp t y, the number o f feed i ngs per day 
was redu ced. The crops of birds in Tri al 1 were fill ed to c a pac i t y causing some birds to re gur gita te. 
Bird s in Tri als 2 and 3 were fed untO the crop appeared ro und ed. The c ro ps of Tri al 4 chi ck s were 
filled t o just below the bend i n the neck initia l ly, and then the same as in Tr ials 2 and 3 ( see Tab le 
2 and Fi g. 1) . Ch icks were wei ghed da il y before the morn ; ng feedi ng when the i r crops were empty. 

The chi cks from Trial 3 were weighed before and afte r eac h feeding to determi ne dail y food intake 
a nd body we i ght gained. The rat i o of food consumed to we i ght ga ined (feed conversion) was calculated. 
To ev al Ll ate the relative consumption during growth, the ratio of dry food intake to mean body weight 
wa s a l so cal cul ated. 

Table 1. Composition of crumbles diet for cockatiels 

Ingredients per 100~g diet 
Corn, yellow, ground - 17Jg" 
Soybean protein, isolated, 

87% protein 144.6 
Calcium carbonate, CaCOa 6.4 
Dicalcium phosphate, CaHP04 '2H20 25 . 7 
DL-Methionine 2. 6 
Mineral mixture (see below) 1.2 
Vitamin mixture (see below) 1.8 

Total 100u-:-a g 

Mineral mixture Vitamin Mi xt ure 

Potas sium chloride, KCl 990 Vi tamin A 2500 IU 
Ma nganese sulfate, MnS04'H20 141.2 Vitami n D3 500 IU 
Copper sulfate, CuS04'5H20 
Potassium iodate, KI03 
Sodium sele~ite, Na2Se03'5H20 
Zinc oxide, ZnO 

5.4 
0.6 
0.25 

39.6 

Vitamin B12 
Vitamin K 
Niaci n 
Riboflavin 

0.009 mg 
0.8 mg 

30 mg 
3 mg 

Total 1177.05 mg 
Fol i c acid 
Bio t in 

0.3 mg 
0.015 mg 

Pantothenic acid 7 rng 
Choline chlo r i de 1020 ~ 

Total 1800 mg 
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Tab1 e 2 


Hand-feeding lrials 


Tr ial n Di et* di l ution and feeding schedule Appearance of crop 

14 7% soli ds, 93h H20 from hatch to Day 4; 
30% solids , 70% R20 from morning of Day 
to wean i ng. 

4 
Crops fil led until 
ballooned ou t ward. 

they 

2 14 7% sol i ds. 93% H20 from hatch unti l 48 hrs 
afte r 1st meal. 301 sol ids, 70% H20 
f rom 48 hrs to weani ng. 

Crops fi 11 ed until the 
wr ink l es in t hem disa ppeared. 

3 10 Same as Trial 2. Same as Tr i al 2. 

4 B Same as Trial 2. Crops fi l led to below the bend 
in the neck 
as in trial 

for 9 
2. 

day s , then 

* Gra u and Roudybush, 19B5. 

Trials 2 & 3 Tri a 1 4 

Figure 1. Crop appearance of cocka tie l chi cks after ha nd feeding. 

Results 

Th e growth of parent - f ed chicks dif fere d from Tri al 1 han d- fe d chicks (Fig. 2) in t wo ways. 
First, during the i ni~ial 4 days, parent-fed birds t ri pled their weights while hand-fed bi rds only 
increased their weigh s by 50%. Second, peak body wei ghts of pa rent- fed birds exceeded their five -week 
wei ghts by 12%, whereas peak weights of hand- fed bi rds exceeded their five-week weights by 50%. By 34 
days of age both groups of birds reached approxi matel y the sa me mean wei ghts. 

Chicks that were fed 30% soli ds at 48 hours of age (Tria l 2) showed a 15t i ncrease in weight fr om 
day 2 to 3. Chicks be i ng fed 7% sol ids at 4B hours of age (T r i al 1) only increased th eir weight by 
7.8'1', (see Fig. 3 i nset ). 

Figure 4 shows feed conversi on an d dry food intake/body wei ght ratios f or Trial 3 bi rds. For days 
1 and 2 the ratio of dry food i ntake to body wei ght was l ow, feed conversion was poor, and birds di d 
not grow. Increased dry food i ntake an d imp ro ved fe ed convers i on resulted in a period of rapid body 
wei ght gain during days 4 to 13. 

Duri ng th e rapid growth phase, Tr i al 2 bir ds sh owed mor e fluctuations in growth than Tria l 1 
birds Fig. 3) . Additionally, Trial 2 birds di d not exhibit the high peak wei ghts seen in Tri al 1. 

The init i al cauti ous feeding du rin g Trial 4 whil e a new feeder gained experi ence resulted in slow 
growth un t i l day 9 when rel ati ve meal sizes were increased (Fig. 5). After the increase in meal size, 
growth i nc reas ed and paralle led tha t of th e parent-f ed birds. Body wei ghts of Tri al 4 chi cks an d 
parent- fed chicks were simil ar at 35 days. 
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Discussion 

Uti l i zati on of f ood eaten by a growing animal can be partiti oned in to t wo components: 1) food 
us ed t o ma ihtain body fu ncti o ns - the maintenance re qui rem en t an d 2) food ab ove the ma i nten anc e 
r eq uire ment th a t c an be us e d fo r g r owth. Feed conve r si on ( t he r ati o of foo d in t a k e t o body wei ght 
gai n) me asures the e f f ic i ency of food utilization by the an i mal. 

Hhe n the fee d convers i on value is low, food util i zat i on is e f fici ent. As food in tak e i ncrea ses. 
ma i ntena nce req ui r eme nt s are met and food becomes av ail ab 1e for growt h. Thi s hap pened on day 2 of 
Tr i al 3. There was an increas e i n the ra t i a of foo d i nt ake t o body we i ght caused by the increas e i n 
di et ary solids f rom 7"1, t o 30%. Food became available f or uti l iz.ation beyond ma intenance and growth 
occ urred. 

Pri or to day 2 , f ood int ake was low and feed conversion values we re hi gh. This ind i cates t hat 
when birds are f ed 7% soli ds, t hey are only re c e iv i ng eno ugh ene r gy fo r ma in tena nce a nd l im ited 
growth. Un for tun a tel y, t he le vel of sol i dS ca nno t be inc rea se d pri o r to t wo day s o f age be ca use 
l evel s great er t ha n 10' have been s hown to cause mortali ty i n you ng chi cks (Roudyb ush and Gr au, 1983). 

Two way s t o in c rease dry fo od in t ake would be to fe e d more f requent l y th an ev ery tw o hours or 
feed through the nig ht until the lev el of sol ids can be increased. 

The high pe a k we ights of Tr i al 1 b ird s may hav e been due to ove rfe edin g. Whe n crops are 
overfilled, bi r ds sometimes r egu r gitate. Chi cks from Tr ial 1 aft er abou t 3 weeks of age would often 
re gurgi t ate f ood; ot her ti mes t hey waul d at t emp t to regurgitate unsuccessfull y. Because 1ess f ood was 
fe d per meal , wei gh t overshoot and regurgita t i on did not occur in Trial 2. 

Grow t h ra t e s may di ff e r due t o feed intake vari ations even if grou ps of ch icks are fe d the s am e 
di et. This was demonstrated by t he fl uctuations in r api d growth rate s how n in Tri a1 2. These ofrds 
were fed by 2 people , feedi ng diffe rent amou nt s , in contrast to birds in Tri al 1 wh ich were fe d by a 
sing l e pe rson. The growth cu r ve fo r Tri al 1 bi r ds showed a smooth er s l ope during t he peri od of r apid 
gr ow t h than the growth curve f or Tri al 2 bi r ds (Fig. 3) 

Although birds f rom Tr ial 4 gr ew very s lowly f or 9 days, gr ow t h was i ncr ea sed by increa s i ng meal 
si ze. Tria ' 4 ch i ck body weights eventually met those of the parent-fed birds . This i ndi cates that 
sl ow 1 ni ti al gr owth, if ree agn; zed a nd corrected, does not necessaril y affec t body wei gh ts at 35 days 
of age . 
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Conclusion 

l;!\1en cock ati el s were hand- fe d a nut r it ionally com plete diet at a le ... el of 30% sol ids, growth was 
para l l el t o paren t - f ed birds. I nit i al gr owth was l i mited when chicks were fe d only 7'1, so li ds. The 
caus e of gr o wth va r ia ti on s betwee n pa r en t - f e d chi cks and the f our t rials of ha nd- f ed chicks was 
probably due to differen ces in f ed intak e. Howe ...e r, within the broad l i mits of feed intake describe d 
in these tri als, 35 -day we i gh ts were una ff ec t ed. 
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LYSINE REQUIREMENT OF COCKAT IEL CHICKS 

T.E. Roudybush a nd C.R. Grau 

Department of Av ian Sc i ences 


University of Cal iforni a 
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Introducti on 

Lys i ne may be the s i ngle most important amino acid th at affects t he prote i n nutr ition of ca ptive 
birds f ed practic al diet s. I t i s the essential amino ac i d mos t often 1 imit in g i n cere als and othe r 
seeds which com pr i se t he mai n sources of nutrition for many ca ged birds. A deficiency of lysine in the 
die t of young domest ic bi rd s such as chickens, quail and tu r keys results in poor growth a nd i n fai lure 
t o de posit t he no rmal da r k me l anin pigments of f e a t hers. Because body si z e and feather color are 
i mporta nt conside r ati ons when asse ssing the value of caged birds, l ysine nutr ition had a high prior ity 
among probl ems t hat needed study . 

Th i s pro j ec t was designed to determine the quantita t i ve l y si ne re qu ire ment o f y o ung c oc ka ti el 
chicks, based primarily on growth. Feath er pigmentat ion was al so s tu d ied. The bas ic approach was t o 
feed newly hatc hed chicks diets i n which the amino aci ds were pr ovided by mixtures of pure ami no ac i ds 
in pl ac e of protein. The lys ine content of the diet coul d t hus be var i ed from low to high level s and 
the effects on growth and feathering determined. 

Mate rial s an d Methods 

The management techniques used here were virtually identical with those we developed to de te r mine 
s ol ids re qu i rement s ( Roudybush and Grau, 1983). The basal diet, pr e sented in Tables 1, 2, a nd 3, did 
no t i nclude lYS ine, which bec ame the single variable in two feedi ng t ri als with groups of coc kat iel 
chic ks. 

Tab ' c 1 

Ex periment 1 


Lys I fle ( 't )
Ingredi e n t 	 ~ 

n.1 0.' 1.0 1.0Soyoc .Jn Oil 	 37 .5 
BH ~ I 978 .09 978 .09 978 .09 97 8.09 

ly si ne He l 1 .1 .. , 11.0 

Ce1 1u lo'H" 	 50 .0 

11 .0 C') ( OJ 	 10 .0 
S til rc h 10.9 

C~HP0 4 'ZHZO 30 .0 ~l.L6. 11.0 

1000 .09 Icon .09 1000. 09 1000.09Vit ~l;I i n l1ix l 	 t. 25 

!~ ;n eral 1'1 \ ,;2 12.J 

Lx pe r 1menl 2 


Chol inc Chl oride ( &0-:. 1 4. 2 

lY Si ne (~I 

Ar.li no ;.d d HLtl 239 .0 0 .1 0 .4 0.6 0.8 1./ 

Corn Starch 458. 35 	 Basal 988.09 988 .09 988.09 988.0 9 988 .0 
In stant ( le ,1(" J e14 130 .0 l ys in'! •. 02.0 6.0 ij . O 11.0 

Nl ZCO) 1 5 .0 Stare h ~ 8.0 6 .0 4.0 0. 0 

Il~ C 1 	 0 .4 1000 .09 lOGO.Og 1000 .09 1000.0 9 l COO . 09 
To tal 968.0 

Gr~ 11 and Ro udyou sh 193 5 
Sec T.!~lc Z f o r (:ljn .~r.J) rd ... tur.c. 
SC(! Tabl e ) f o r .lo":lin a .: ci (i ml.\ : u r e. 
In Sld n t 	 e lc H J el -Fcod S t arc h~ Kad ifjed. N.H i onal StlJrc h dod Chemica l Co., 
8 dd9~ ...,.lter. NJ 08801. 
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Tab l e c: 
K;nera 1 Mh. tu re 

Tabl. J 
Amtno Acid Mix 

I ngredlen l OIy/X q ~ Ingredie nt ~~~ 

Mang.ne.. suI rOle ~./lS04 'H20 

Copric sui r.te CuSO. ' SH20 

297 .00 

97.00 

L- Arg'n l~ 1 
Glycl no 

L- S d ne 
L-H h ll d1ne 1 

II 
6 
1 
5 

Calbol lou. act l Ie Co(CZH302' ' ~H20 

Po t assium l o~•• UOJ 

Ilagno , Ion carbonHe MgC 03 

Di bUlc pOUH I"", p..,.P~.·~ KZHP04 

20 .00 

9.00 

27 51 .70 

4950 .00 

L ~ Leuc:ine 
L - H~thion ;r'le 
L-C ·stine 
L- Phenyl a l.n ; ne 
L- Th rean ,ne 
L- T ry p to ~h.n 
L-V.llne 
L-CI" '11I1C .t-cld 

\ 
5 
1 
6 
7 
2 
e 

127 

5odl1l1'O ""lybdate " a2'~oO~ -ZHZQ 

Sod I"", ••1en! to IIaSeO] ' SHZO 

9.00 

Q .66 

l oA' .n lne 
L- As portic aCI d 
L-Peo l lne 
L- Isol eut ine 

11 
\I 
11 

7 

Zi nc acetot. 1 nlC2H302'2 323 .70 L- Ty ,..., . Inc .? 

ferrou s so l rHe F.S 4 '7 HZ 64 ~ .00 Toul 139 

TD tal 12 .271 .06 
$upp l ied as t he. hydroc hloride in tx perl " .nt I , 
bu t OJ the (ree bas. In exp erl tlent 2. 

The levels of L-lys1ne added t o the dry basal diet varied from o.n to 2.0" . Each group of 12-17 
c hicks was fed its dfet from hatching to 14 days of age or longer. One of these experime nts was 
conel uded at 14 days, but then the chfcks were fed ei ther the same diets or were shi fted to 
alternatives in order to observe recovery or, in the case of one group, the ef fects of imposing a 
defiCiency hal f way through the growth peri od . Each bird was weighecl each day before the first feeding 
at 6 a.m. Observations of feather pigmentation of all chic ks were made from the time juvenile fea hers 
coul d fi rs t be seen through the ski n at 10 days until the experiments were concl uded at f1 edgi ng. 

Resul ts 

In the first experiment, the groups were fe the four level s of lys fne to 14 days, at which time 
the results of feeding the diets were clear. The lowest level of lysine (O.l i ' permitted only poor 
growth and survival, but O.4~ permitted much better growth, as shown in the growth curve of figure 1. 
The groups fed l.o~ or 2.0% lysine grew well bu t not as rapidly as simil ar chicks fed 20~ protein from 
i sol ated soybean protei n suppl emented with methi ani ne, as presen ted in the report of our first study
(Roudybush and Grau 1983). 

After 14 days, when the group fed 2.0'1 lys in e wa s shifted to the diet containing O.4't lysfne, 
growth continued at approxi mate l y the same rate for 8 days, essentially in the same pattern as the 
group fed 1.0:1; lysine for the whole period. Meanwhile the group that was shifted from 0.4'1, l ysine to 
the 20~ protein diet grew rapidly and continued to gain up to the weight expected by fledging (80- 90 
grams). 

The levels of lysine that had been chosen for the second experiment were based on the results of 
the first study. The lowest leve l (0 .2't ) permitted onl y slow growth (ffgure 2 ) , but was better than 
o.a lysine in experiment 1. Groups fed higher l evel s grew faster unti l the level of o.at; lysine was 
reached and when maximum growth was obtain ed. As in the first experiment, body weight at 14 days of 
age was used as the crfterion for determining the l ysine re quirement, as shown i n f i gure 3. 
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No n of the groups fed the amino acid ~ containing diets grew as well as those fed the prote in-based 
diet. No observable differ'ences accounted for this effect. 

With regard to feather pigmenta ti on, no white or l ight fea thers or pa r ts of feathers we re observed 
in areas t hat ar e normally dark. These observations we r e made in birds in wh ic h growth was r espondi ng 
to wide vari a ti ons in the lys ine concentrations of the di ets. 

Discussion 

Unt il the experi ments repo r t ed here were performed no da ta were ava il abl e on t he qUil l itati ve or 
qua ntita ti ve requ i remen t s of c oc katiel s or other al t rici a l b ir ds fo r any am ino ac i d. The r e s ul t s 
ob t ained with res pect to g r owth effects are similar t o th ose obtained with poul try and rats, with 
cockatiels apparen tly un able to synthe si ze lysine and t hus co mpletely dependent on the diet t o s upply 
i t. After feeding sever al dietary 1 evel s to groups of cock atiel s and noting the min im um conc entrat i on 
in t he di et tha t perm itt ed maxi mum growth, it was concluded t ha t cockati el chi cks r equi re 0.8% l ysi ne 
1n the sol ids por ti on of the diet when that diet contains appro xi ma t el y 20% pro te in. This f a i r l y hi gh 
requi rement is not eas ily met by seeds alone, thus l ysi ne i s a nu t r i en t that i s ma rgi nal i n many diets 
f or breeQi ng cockat iels that ar e feeding chicks. 

The 1 ac k of effect of l ysin e deficiency on feathe r pi gmentation is in mar ke d contrast to that 
documented in turkeys, c hickens and quail, in all of whic h l ys ine defici e ncy re s ul ts in form at ion of 

fea thers that lac k melan in pigmen~ In those birds, abnormal wh ite feather s are a di agnosti c si gn of 
lysi ne def ic i en cy. When we began the lysine study we f ul ly ex pected to see so me ef fect of lysine 
defi ciency i n fea ther s, so the 1 ack of effec twas in deed su rp ri s1 ng. Becau se so may dif fe rent di e t ary 
lev ~ s of l ysine were fed and such wide di fferences i n grow th were ob tained, we b~ieve it unli k~y 
t hat any other l ev el would have resulted in white feath ers. At t he l owes t Tys i ne l evel , feath er growth 
of surviv ors was poo r, but at moderate levels while gro wt h was slow f eather s di d de v elop , and all 
appeared to have normal pigm ent. 

The gr owth ob tained with the amino ac i d based die t was l ess than th a t when soybean prote i n was 
fed, but t h i s i s no t dif fe r ent f r om obse r vations with o th e r young b irds. In or der to ac hieve good 
growth in ch i cks, ca re f ul bal ancin g by tri al and error of the vari ous ami no acids was required, and 
even then the in tac t pro te i n produced better growth. 

SUIIIT)ary 

The l ys ine requirement of coc katiel chicks that were hand-fed f rom ha tc hi ng was fo und to be 0 .8% 
of t he dry por t ion of the die t. Thi s diet, which co ntained am i no ac i ds e qu ival ent to 20% cr ude 
pr otein, w s fe d at 7't so l ids fo r 3 days, then 30% sol i ds to wean ing . Poor growth was obtaine d wi th 
low levels of l YSine , but feather pigmentation was normal at al l l ysine levels, and t hus t he effects of 
lys i ne de f i c iency on t he mel ani n formation in coc katiel s appea r to dif fer s tri k ing ly f r om t urkey s, 
quail, and chick ens . It is concl uded that satisfying the l ys ine requirement of YOling c ock ati el chicks 
may be di f f i cult with breeding diets based primarily on seeds . 

1. 	 Gra u , C. R. and T.E . Roudybush. 1985. Protein requ irement of growing cockatiels . Pr oc. 34th 
Western Po ultry Disease Conference, Davis, CA r~arch 4-6, 1985 i n press. 

2. 	 Ro udyb us h , T.E. and C. R. Grau. 1983. Sol ids in die ts for hand ra i s in g cockatiel s. Proc.32nd 
Western Pou1 try Di sease Conference, Davis, CA. Feb. 8- 10 , 1983 , pp. 94-95. 
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I n troduct i o n 

Repro du c ti~e potent I al i n h o l e - nes t i ng bi rds such as cockatie l s is ofte n l imi t ed by nest-site 
avai l abi li ty. Th us , reprodu c tive a ctivity i n capti ve c ocka t ie ls ca n be stimulated o r di scouraged by 
presenting or wit. hdrawi ng nes t-boxe s . Whether envi r on meIl t a l man ipulation can be use d to augmen t t he 
re produc ti ve st.imu l us of t he n e st-b ox has bee n stud ie d by on l y a f ew i n ves t iga t ors (Woodar d a nd 
Morr i ssey, 198 0 , reierred to by Grau and Rou dy bush, 1.98 4 ). In di verse species e nviron mental fac to rs 
such as dayl engt h , ligh t i n t e nsit y , t",mpera ture, h umi d ity and a vai l ability o f nutri en t s, whe t her 
provi d ing initial predicti ve cu e s or es se nt ia l sup p l emen t a r y i n form a t.i o n , ca n i n f luence t he 
progress io n o f t he, reprod uc t i ve c yc le ( Wi ngf ie ld , 19 8 3). Fol l owi ng a perio d of adverse li1ea t her or 
tnad equa t e f ood supplies, i nc r e as e s 1n the s e f ac t ors t e nd t o acce.l erate or st rengt hen t he re pr oductive 
eifort , as m.easure d by date of fi rst nest occupancy, date of first egg clutch l eng th, and egg size. 

To in c rease the repr od u ctiv e e f ficiency of our co c katiel col o ny we d evised a p r ogram of 
en vironmen ta L c hanges so t he p re sen t.a ti o n o f th e nest -b ox wou l d f a l low a series o f c ha n ges, eac h 
having the po t e nt i a l o f st r engtheni ng r epr oduc.tive e ff or t. Lacking c lues as t o which fac tor(s ) migh t 
s timul ate reproduc t ive effor t and l a cking res ource s to tes t eac h f ac t or s e pa rately aud li1ith proper 
co n trols, we a dopted a sho t -gun a ppr oach a nd s imu l tane.ously a~tered several paramet ers. It mus t be 
re membered t ha t the resu l~8 repor t ed belo w were obt ain ed wtthou t s at is f ac t ory c on tro l s aDd should be 
i nterpreted wi t h appr opria t e caut ion. 

Materials a nd Methods 

Thir t y - six pa i rs of c.ocka tiel s wer e hou sed in wire cag e s (30 x 30 x 60 e m) in a rOOID provided 
with artifi cial ligh t i ng, hea ting , and evapo rat I ve coo li ng. I n 1982 - 83 the die t consisted of mixed 
seed , min eral hlocks, an d vi tamin sup pl emen t at i on in t he dl"inlt:i ng water. No eoV"ironmental changes 
we re made. Reprod uc t ion was e licited by presenting nes t - boltes cona~r ll cted f rom stain l ess s teel. or 
p l ywood. The photoperiod prov i ded a mini mu m o f 14 hr l i ght , bu t was supp l emen t e d by natural day l ight 
through ventilatlo n screens in each end o f the room. In 1~84 tna d iet was changed to a c rumbled die t 
( Roudybush et al. , 198 4 ) s n d th e ro o m ~l as made l igh t proof d utei ng the. c o o ler porti on s of t he yeste 
(Nov e mber t hroug h Mar ch ) . The effec t of the c hange in diet on t he resu l t s re po rted be low is not 
known. 

The prog ram o f en viro n men t a l chang es we de v.i s e.d a nd tes t e d in 198 4 , 'I'ria l (/4, is pre s e nted i n 
Ta ble 1. Birds we~e f irst exp ose d t o a 10- 12 we e k pete i od o f t ime with no minimu~ t e mperature control 
or h u mi di t y Bu pp l e men t at i on a nd with e nvi r o nm e nta l c ondi t io ns sho lm in Table I , Day 0 ( "win t er" ) . 
Five f !lc t ora were then changed over a t wo-we eK pe r iod as i nd ica ted. 

In 198 4, in Trial /15, th e. same procedu r e was fol low e d wi t h the exce p t i o n t ha t du.r i ng the "win.ter" 
one half o f r he pa irs rece i ved only mUlet, while t he ot her hal f r eceived t he conventional crumbled 
d i et. 

Results 

A summary of the r esults of f ive t r'i als -- thre e rri al s b.uore e n vi ro nme n tal man ipula tion was 
used a nd t wo t ria ls a f ter -- is presented in Table 2. \~e obse rved a striking i n c r e ase i n th r e e of t he 
para meters meas ured a ft er e l'.'Ii r onmental manipulation: (1) pe rc.ent of a l l pairs lay Lng in crease d abou t 
tw o to four t t me s; (2 ) me a n clutch size increased by thre e t o fo ur ti mes ; a n d 3) t h e nu mber o f eggs 
l aid with i n 21 da ys of ne st-box presenta tion increased by t hr ee to seven time s . Chi ck wei ght at ha tch 
also i tl c r ease d by m o~ e than 15%. In contrast, latency to fi r s t e gg, fert i lit y , and hatcha bility were 
s i mila r in t he fi ve tr ia l s. No effect of "wint e r " d i e t (m il let vs cr um bles ) was detected i n 1984, 
TJ:ial #5. 

Di scuss i on 

Af/ these results were obt aine d without s uit ab l e con trols, we must cOrls i der othe r f ac t ors t hat 
might ac coun t fo r t he suc c ess we o bser v ed. Fi r st . th e f l ock a ge d by two ye rs du ri n g the co urse of 
th is work and experience i 8 known t o i mpr ove r e produc. t.i vl!. per f or man ce. Sec on d, t n 1984 eac h o f the 
p a i~ 5 in bo t h tr i al s we re pro ve n b r eed e r s; in 1982 -·8 3 t he h i s t o ry of n um e ro us pai r s was u nk no wn. 
Thi rd, t he d ie,t c hange d be twe e n 1982 - 83 and 1S/ 84 . 1,~hil e b oth di et s were consid e r e d to be 
nu tri t i onall y adequate, t hey had not bee n t es t e d f or e ff ec.t s on r eprod uc t ion . Fou r t h , these fa ctors 
may hav e [n t e r ected t o p rodu ce these resul ts . Bre edi ng i n a n ou t d oo r aviary a t oLl r f ac:Ll i t y lola!; als o 
su bs tan t ia lly improve d in 1984 co mpa red t o previ ous years, although the impro ve ment was no t a s g reB t 
as t hat report e d above. In a ddi tlo n , 1984 tri als at t he ou t doo r avi a r y to ok p la c e a t a t ime whe n 
e n vironmen t al cood1.tions were changing f rom the extre.me s of win ter a nd summer to mi lde r conditl ons of 
s pring and f a ll. 
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In su mmary, wh~l e these result s may have r esul t ed f r o m a n interaction of the uncon tro lled factors 
men tioned above, the unif o rm and dramatic i n crease observed i n two successive trials s ugges t s that 
e nv i r on me ntal ma n ip ulation per se may subst a nt ia lly i mp r ove r ep r odu ctiv e pe rf o rm ance in captive 
cockat i els . 
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Ta ble 1. Chronology of environmental changes . 

Light b 


"lin 
 ------------------ ,------
t emp Int e nsity Pho toperiod 

Day (oC) ~lis ters a (lux) (L:D) Die t C Nestbox 
-_._------ --'------- ----------- - -------

0 off 50-250 9 : IS mil let down 
I 20 .6 off 50-250 9 : 15 millet down 
2 20.6 o ff 50-250 9 : 15 mille t down 
3 21. 7 off 100-500 9 : 15 mille t down 
4 22.8 off 500 -120 9 : 15 mill e t down 
5 23.9 on 500 -1200 10 : 14 millet do wn 
6 25 . 0 on 500-1 200 11: 13 mi lle t down 
7 26 . 1 on 500-1200 12: 12 crumbl e s down 
8 26.1 on 500-1200 13 : 11 c.rumbles up 
9 26 . 1 o n 500-1200 14 : 10 c rumb les up 

10 26 . 1 o n 500-1200 15 : 9 c rumbles up 
11 26 . I on 500-1200 15 :9 crumbles u p 
12 26. 1 on 500 -1200 15 : 9 crumbles up 
13 26.1 on 500-1200 15 : 9 crumbles up 
14 26 .1 off 500-1200 15 : 9 crumbles up 
--------_ ..... ----------------------- - ------------ ------_.- ,- ,_._---------------------

a 	 Humidity mist e rs on from 1300-1700 hr daily 
b 	 Midpo in t of phot ophase at 1330 hr. Illumination from incandesce nt lamps at 

intensities of 50-500 lux and from bo th inca ndes cent and fluorescent lamps 
from 500-1200 lu x . Fluorescent lamps on 1/2 hr l a ter and off 1/2 hr earlier 
than incandescent ia mps. 

c 	 Roudybush e t a 1. (1984). 

Table 2. Egg production in cockatiels befo re and after e n vi ronmental 
manipulati on (n = 36 pair/ tri a l). 

Date Per cent of Elaps e d No . e ggs No . eggs 
neg t-boxes all pairs days to in fi rst wi thin 
pr e sent e d laying a first eggb s equence b, c 21 days 
--- ----------- -- -= ------- - ,- ,--_'_---- ----------- --------

Be fore envi ronment al manipulation 

May 8, 19t12 42 12.9 + 1.0 3.6 .:!:. 0.3 45 
Aug 5, 198 2 33 14.5 + 1.4 3 . 1 .:!:. 0.3 32:;:-
Sep 	 21, 1983 19 16.5 0. 8 N/A 19 

After envi ronment al manipulation 

Feb 21, 1984 92 12.1 .:!:. 0.5 12.5 .:!:. 1.2 158 
Oct 3, 1984 94 13 . 0 .:!:. 0.4 11.5 .:!:. 1.2 l47 

a Within 21 days of nest-box presen tation. 

bM ean .:!:.SE. 

c Number of eggs laid b efo re fir s t paus e of 4 or more days (mean.:!:. SE). 


Indi vid u al h en s were still laying with ou t paus e o f 4 or mo re d ays a t 
conclus i on of trial. 
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Parrot Reovirus u lfection . ReOviruses have been i sola t ed fro m maay species of non- domestic birds (3, 
10,11 ,12,15, 16, 17) bu t ao t unti l 1984 was a reovi r us definitively ident ' Led as a pathogen in parLots 
thru fulfillment of Koch ' s pos tul a t e (7) . 

The incubati on period of th e expe rimentally- pr oduced disease in African grey par r ots is 5 t o 6 
days. The clinical illness is bri ef (6 to 24 hours ) and is character i zed by l assitude or omnolence, 
anorexia, mild to severe diarrhea, and agona l r egurgitaLion of crop f luid. The brevity of the clinlcal 
disease permits no appreciable wei ght loss. 

Necropsy reveals hepatomega l y. There i s a fine multi fo cal to re t i cular p t tern of yellow-tau re
gions o f necrosis on a darker br own ground color . The pl~en i s oE normal size t o enlarged and may 
contain fo ci of necrosis and hemorrhage. In many cases the pr ominent post mortem le ons a r e pe t echia l , 
~cchymotic and suffusion hemorrhages in the s ubcu tis, mus c l e fa ciae, epicar d urn, an various serosal 
surfaces. 

His tO logica lly t here a r multiple , non- zonal foc i o f hepati c parenchymal coagula tion necrosis; the 
foci freq uently c.oa l esce t o form au. ex tens ive r e ticular pa ttern. Mononuclear cell :!. nf i lt r ati on i 9 usu
ally vident a t the periphery of the nec r o t ic regions . The sp l een con tains fo ci o f nec r os i s which may 
be limited to t he perivascular re ticul um ce ll shea t hs or wi de ly eKtend in to adj acent l ymphoid reg ions. 
Enteri t is characterized by mucosal hyperemia and mononuclear hype r ce llular i ty of t he l amin propria 
occurs to vary ing degrees of severi ty. 

I n t ravascular thr omb ocy te aggTegates may be f ound in small blood essels a nd capillarI es in many 
organs but are moo t fre quen t ly and readily observed in lung aapi.lla ries . In exp e.r i mBnts l y- lnfected 
parrots t he r e was a decrease i n fib r inogen and an increase i n fi brin de gradation prod ucts be t ween pre
inoc ula tion and agonal blood samples. Thus, the possibi l ity should be considered t ha t dissemina t ed 
in travas cu l ar coagul a tion and the accompanying consumpt ion coagulo pa thy may be involved in t he pathogen 
esis o f t he hemor rhagic l eSions cOllDllop.ly observed in this di sease . 

The gross and micr oscop i c lesi ons o f parrot reovirus infection resemble , qual i ta tivel y and quanti 
t ative l y , t hose i n some cases of acute bacterial sep t icemi a a nd lire thus no t pa thognomonic of the dis
pase , 

The parrot reovirus can be :!.so l a ted on the chorioallantoic membrane (CA!'l ) of chicken emb ryos and 
in chi c' · embryo fibrobl as t (CEE) and ch i cken kidney (CK) cell cui tures. On the bas i s of recipr ocal im
mrnunofluore s cence t ests t he pa r rot reov irus appears t o bear but slight antigenic s i mila rity to a f ie l d 
iso l a te (FDO ) of fowl reovir us. 

In ou r l a boratory rap i d diagnosis of par r ot reov irus infection is made by the f luores cent antibody 
t es t on imp r ession sme ar s of the liver and sp leen . 
Generali zed Parrot Papovavirus Infect i ons (GPPI). Budge riga r f l edg ling dis eas e has been we l l - character 
ized as a generalized papovavirus infecti on (1,2,5,6) . In 1984 there were t wo repor ts of "p a pova- l i ke" 
vi rus i nf e tiona in ne s tlings of other p arrot species (4,9); a " papova-like I vi.rus was observed ul tra 
st ructurally but was no t isolated. 

Since 1982 we have di agnosed GPPI by v irus i solat ion or demonstration of virus in tiss ue by s peci 
fic i mmunof l uorescence in domesticall y b r ed nestlings of s everal Aus tral, Asian , and Neot rop i cal parro t 
species (7 ). 

Af fec ted nes t l ings and r ecent fledglings evidence subacute to a cute il l ness mos t of ten characteri
zed by no more than depression and anorexi a for a f ew hour to 24 hours pr ior to dea t h. Clubb (4) ob 
s erved r eduction in daily we i gh t ga in, prolonged cr op- empty ing time, regurgitation of c r op con ten ts , 
dehydration, and increased bleed i ng t end enci es . 

Necropsy r eve als : pallor of most tissues ; s ubcutaneous , fiisci • and s erosal hemorrhages; varying 
degrees of hepato- and sp l enomega l y; as cites; and (in a minor i~ of cases ) swo l len , moist kidn~YB. The 
plumage def ects whi ch are common in infec ted budgerig r s are r are i n nestlings of other spec i es. 

I n1ec tion of cells with t his papovav irus results in prono unced nuclear enlargemen t (karyomega ly ) 
tvi t b vacuolat i on or , less frequen tly , with homogeneous basophi lic inclusion body fo nnation . The latte 
i s most r ead ily obs e r ved in infected squamous ep i thelial cel ls in the skin , fe a t her f ollicl e s , and eso 
phageal mucosa. Pronounced vesicu ar karyomegaly of the splenic perivascular re ticu lum cell sheaths and 
of endothelial cells in other or gans is common. Impress i on smears of t he spl en often r eveal t he k ry 
omegalic cells and provide a presumpt ive d iagnos i s . Ex t ensive mult i focal t o pan-hepat i c l i ver necrosis 
is common a nd in many case s only the bile ducts are spared . Hemb r anous glomeru lopathy has been observed 
in conures, eclectus parro ts , and cocka t oos 8.nd is more pronounced i n birds tha t died as late nes tlings 
or f l edgelings r a ther t han as young nestlings . 

The virus is readily vis ual ized by e lectron microscopy in t he nucle i 01 infec ted ce l ls . In ou ~ 

labora t ory rapid def initi ve diagnosis of the i 'lfec tion i s ac complished by the fluores cent antibody ces t 
on sp l een and liver impreSS i on smear . The virus i s r eadily i s ola t ed i n budgerigar emb r yo f ibrob l ast 
cell cul tures ; pr im r y isola tion in GEF cul t ur es or on chicken CAM js less r e l i able . 
Coc ka too eather and Beak Synd rome. The cockatoo fea ther a nd beak synd r ome ( F~S) has been observed in 
ca p t ive and wild cockatoos (7 , 8 ,13 ,14) . The def i nitive gr oss and his t opathologic descri pt i on of this 
uisease w s r epor ted by Pass nd Perry (14) . 

Fe ather and beak syndrome is a disease o f young cocka t oos and poss i bly of ather species. Birds 
less tha n 2 years old are a t grea t es t risk; however , occasional bi rds of up to 4 years of age may be 
affec ted. 

Th e disease is manifes t in regenerat i ng f ea thers; clinical onset i s t.hus observed during moult . 
Most cas es are observed i n r eceu tly impor t ed cocka oos undergoing t he post :J uvenile moul t. Some domes 
tically bred cockatoos, however, have mani f ested the disease during t he postna tal. moult. 
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In some bi rd s with FBS overgrQl,th and /o r degeneration of the r hamp ho theca and c laws is a l so 
observed. 

The clini cal course of the disease is variable i n r ate of progression. Some birds commence rnoul t 
develop lesions of FBS and within 3 t o 6 months ar e essentially naked save, perhaps, for a f ew primary 
and secondary feathers on each wing. Ot he r birds evidence slower progr ss ion of the disease over 
per i ods one t o three yea rs. j,Th e ther of r a pI d or slow progression the disease i s fa tal. 

Any and all feather tracts may be affec ted and assymmet r y of tract involvement is the exception 
r a t her than the rule. Affected r egenerating feathers are invariably stunte d to a ~rea ter or l e sser 
degree. The fea ther shea th is thi ckened (hyp e r kerat otic) and persists ,- sometimes comp letely enclosing 
the still furl ed feather witllin as a hypermature "pinfea ther" or opening only at t he distal ex treme t o 
expos e the distal end of the fea ther. The enclosed, compressed fea ther is us ually malformed by curling 
or t wis ting as it i s pr ojected into the restricting sheath. Some fea thers a nd their sheaths have one or 
more annular constrictions and in othe r s , there is hemorrhage in the distal portions o f th e pulp and 
inspissated blood bet1.1een the more distal keratinized pulp caps. 

His tologic examination of affected f oll icles and regene rating feathers reveals various degrees of 
focal to diffuse degene ration and necrosis of follicle and p terylogenic epithelium. There i s dysgene 
sis of the ker a tinized regions of the calamus, rachis, barbs or barbules being produced by the affected 
regions of epi thelium. The fea the r sheaths are, in mos t regions, c learly hyperkeratoti c . Similar 
degenerative and necrotic c hanges are observed in the rhamphothecal dermis and deep l ayer s of the 
e pi dermis. 

In most affected feathe r s and rhamphotheca e there are cells conta ining - and usually distended and 
distorted by - deeply basophilic granules and globules which vary markedl y in size. Thin sec tions of 
pl as tic embedded feathers were examined with the e l ec tron microscope and the basophilic globules were 
found to conta in numerous paracrystalline arrays, chains, and de nse 1.1horles of small (16 to 19 nm) virus
like particles. 

Although neither experimental tr ansmiss i on of thi s disease, nor is ol a tion of an infectious agent 
from its lesiuns has been accomplished, an infectious etio l ogy is suspected. 

In our laboratory we have produced a n FITC conjugate (Cornell U85 -69) of serum i mmunog lobulins from 
an umbrella cockatoo af flict ed with feather and beak syndrome . The conjugate has been app lied t o frozen 
cro ss sections of that bird's affected regenerating feathers and demonstrates spec ific affinity for de
gene ra t ing and necrotic pterylogenic epithel ial eell s and for dense globular aggr egates in the pulp and 
epitheli um which correspond to the basophilic globules observed by light microsc opy . The same conjuga te 
produces spec ific fluorescence in feathers from other affected cocka toos but not i n feather s from a 
normal cockatoo nor from an Amazon parrot. 

Pass and Perry ~] sugges t that the same disease 1.1hich affect s cockat oos also affects other sp ec
i es . Such may be t he case. A peachfaced lovebird with progressive feather loss of several months dur
ation 1.1as submitted t o our l a bor a tory. The beak was normal. The changes in regenerating feathers were 
iden tical in a ll rega rds to those of typical l y affec ted cockatoos and electron microscopy revealed 
ra.nd om aggre~ates, ,...horles , and paracrys tal line arrays of small virus-like particles in the basopbJ lic 
globu l es. No specific fluorescence could be demonstrated, however, with the cockatoo fluoresc~nt anti 
body conj ugate (U85-69). 

I t remains to be determined ..hether the s pec ific immunofluorescence demonst.rated by the cockatoo 
fluorescen t antibody conjuga te is reflective of an immune responSe t o an in f ect inus agen t or of a n 
autoinunune response t o an end ogenous substance which has been rende r ed autoantigenic by the disease 
pr ocess . 
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I NTRODUCTION 

Newcastle di s ease virus (NDV) is not only responsible for a devastating disease in most avian 
species but is pa r ticularly important for its grave economic th reat to poultry fa rme rs throughout the 
world. The most virulent form of the disease was reported as a v irus infection as early as 1927 ( 13) 
and fo r many years NDV was considered to be the only paramyxoviru8 normally affecting avi a n species. 
Howeve r, in 1956 ano ther paramyxovirus, serologically distinct from NDV, was isolated f rom chickens 
io Yucaipa, CalLf orni a (10). This virus was shown to be of low virulence for poultry a nd desp i te 
ev idence obtained during the 19605 that infections were widespread in North America (1 1) little 
impo r tance was attached to the virus. 

A third serotype of pa r amyxovirus was isolated from t urkeys in Ontario in 1967 and Wisconsin in 
1968 (26 ). 

During the late 1970s a complete change too k place i n the understanding and Signif i cance of 
avian paramyxov iruses. Cons .lderable interest arose at t hat t ime in the presence of influenza A 
viruses in avian species and a number of large s cale surveys were undertaken in diffe rent parts of 
the world to exami ne the ecology of influenza viruses in birds. Such s urveys r esulted not only in 
the i solat i on of numerous influen~a A viruses but paramyxovi r uses wer e found to be present in large 
numbers. Not all the paramy xovirus isolates fell i nto the exis ting serogroups so that, a t the pres
e nt time , the number of recognised serotypes has inc reased to nine. 

CLASS IFICATION 

Under the present classification avian paramyxoviruses fo r m part of t he Paramyxovi rus genus of 
the Paramyxoviridae family. NDV is the prototype virus of the genus whi ch als o i ncl udes mumps virus 
and t he mammalian parainfluenza viruses. 

Serological differentiation of the avian paramyxovirus isolates by haemagglutination inhibi t ion (HI) 
tests (I), immunodo uble diffusion tests (6, 17), serum neu tr a lizat i on tes t s (26 ) and neuramini dase 
i nhi bition tests (16 ) and comparison of other pr opert i es s uch a s structural polypeptides (2 ) have 
indlca ted nine di stinct se ro t ypes to date. 

It has been generally accepted that the sero t ypes should be l abelled Pl-tV-l to PMV-9 and , in 
addition, the individual isolates have been named us ing the r ule s recomme nded f or i nfluenza A ~iruses 
( 27). A new isolate i s therefore named:- 1) serotype; 2) s pecies or type of bir ds from whi ch i t was 
isolated ; 3) geographi cal l ocation of isolation - count ry or s tate; 4) reference number or reference 
name, i f any; 5) year of isolation. For each serotype general usage or nomination has r esulte d in 
c e r tain viruses being regarded as prototype strains, thes e are listed in Table 1 using the recommen
ded nome nclature. 

TABLE 1 

AVIAN PARfu~YXOVIRUS ISOLATES REGARDED AS PROTOTYPE 

PMV-l Newcastle disease virus 

PMV-2 chicken/California/Yucaipa/56 

PMV-3 i) turkey/Wisoncsin/68 
ii) parakeet/Netherlands/449/75 

PMV-4 duck/Hong Kong/D3/75 

PMV-5 budgerigar/Japan/Kunitachl/75 

PMV-6 duck/Hong Kong/199/77 

PMV-7 dove/Tennessee/4/75 

PMV-8 goose/Delaware/l053/76 

PMV-9 duck/New York/22/78 

Variation withi n serogroups 

Isolates forming serotypes P:oIV-4, PMV-5, PMV- 6, PMV-8 and PMV-9 have showlT no IMjor variation 
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in serological tests, although in some of thes e groups very few isolations have been made. 

The PMV-l serotype, from which most isolates have been made, has also been considered to form a 
serologically homogeneous group , based on HI tests. Classlcal SDV isolates have Bho~ some vari~tion 
io more stringent serol ogi ca l t est s ( l2) but t hese. have been co nsidered to be minor variations of 
litt l e practical import~nce . Recently , Russell and Alexander (21) prepared mouse monoclonal aniti
bodies ngainet NDV strain Ulster 2C anu examined their ability to bind to KDBK cells infected with 
isolates of NUV. A total of 40 isolates was examined and these could be placed into eight distinct 
groups of isolates binding t he S3me monoclonal antibodies. Viruses placed in the same group shared 
both bio l ogical and epidemiological properties. It was further shown that isolates of the virus 
responsible f or disease in raCing pigeons which spread across Europe in 1981-1983 were identical i n 
their monoclonal antibody binding pa ttern and formed a nin t h distinct group (7). The racing pigeon 
isolates and four other isolates from wild ducks, although showing dLfEerent binding patterns, were 
the only viruses tested that did not bind monoclonal antIbodIes directed to the haemagglutini n anti
gen. This enab l ed a simple iiI test with one of the monoclonal antibodies to be employed to dis
tingulsh between pIgeon ~V- l isolates and class i cal NOV . 

Considerabl e variation in t he PMV- 2 serogroup may be detec ted by HI t eats and two v[ruses may 
show qui t e wide sero l ogical differences . aowever it frequent l y occurs that both these viruses may be 
close l y rela ted t o a third v i rus . This may be an indication tha t such varian t s h.ave ar i seo by grad
ual selection. Other isolates have shown asymmet rLcal re~ationships wit di f ferent PMV-2 isolates. 
Other tests, such as Lmmunodouble di ff usion, have tended to confirm the relatedness of puta t ive PMV-2 
i s olates. 

PMV-3 viruses isolated in North America were indt stinguish ble by several serolog ical tests 
( 2.6). However, isolates from psittacines have tended to show much closer rela t ionshi ps ",Uh each 
other than wi th the turkey iso ~a tes . I solates fr om Br i tLsh turkeys wade In 1981 and 1982 were dem
onstrabl y more s imilar to North America n t urkey i sola t es t han psit t acine i s ol a tes ( 3). 

Relationships between serotypes 

No attempt has been made to produce a definition of wha t consti t utes suf ficient an t igeni c ~aria
t i on to '" r rant classification of a new avian paramyxoviru9 serot ype. General l y the sero t ypea have 
been formed as the resul t of obl1ious groupi,ng of {sola tes 1n ser ological tests . Such grouping has 
usually been done by iiI tests, but where other serol ogi c 1 tes t s have been applied t hese have con
firme d the current group1ngs. Howeve r some minor cross-relat:ionshlps have bee n reported between 
y1.ruse f rom dti f erent serorypea. Genera lly such rela t i onshi ps have been far more sp par nt in IiI 
t ests than other criteria used for claSSi f i ca t ion . To thi s extent ve r y inor cross - re l ationships 
have been r eported between PMV- 1 and N\I-4 i s olates, PJl{V-2 and PMV-6, PMV-l and PMV- S, PMV- 1 and 
PMV- 9, PMV- 4 and PMV-8 and PMV- 3 and PMV-9. However the most marked cross - re lat ionshi p has been seen 
be t ween PMV-1 and PMV-3 vi ruses. 

Several s t udies with both turkey and psittacine PMV-3 i s o l ates have shown l ow-level Dross reac
tions with PMV- 1 viruaes i n HI and s erum neutrali zation t es t s (1) . But mor e i mportantly , Alexander 
et al ( 4) s howed thAt chickens inf ected wi th PMV-3 viruses were, to Bome e~en t , pr ot ec t ed against 
cli"aITenge w1t h virulent NOV and t ha t s urvivors showed a rise i n HI t ic res t o both viruses. This 
relationship has been further confirmed by serologi cal results obtained f rom fi e l d in fections of 
.Br i t i sh t l1rkeys wi t h PMV-3 virus duri ng 1981- 1983 . PMV-3 infections in unvaccinat ed turkeys resul t ed 
1n high PMV- 3 HI tit res but no positive NOV ti tres were recor ded. I n bi r ds t hat had been vaccinated 
aga i nst NDV pr ior to i nI ection with PMV-3 a s light de pressi on of t he PMV- 3 HI titres was noted and 
NOV HI t i t res wer e boos ted considerably in direct correlat ion to the PMV-3 tit res ( 7) . 

The cros s - r ela t i ons hip between PMV-l and PMV-3 viruses has, on s ome occaSi ons, g i ve n ris e t o 
dHfl cul t i e s 1n t ypi ng isolates but generally the use of ade quate cont rol sera and viruses has mini
mised this problem. 

HOSTS AND DISTRIBUTION 

a) Capti ve caged bi rds 

The countries reporting isolations of avian paramyxoviruses, other than mv, f r om captive caged 
birds and t he types of birds involved a re summa rised i n Table 2 . Apar t f rom t he ~V-S viruses which 
caused an epidemic of severe diseas e among budgeri gar in Japan during 1974- 1976 ( 20) and t he i sola
tion of a PMV- 7 vi rus f rom a pi geon held in quaranti ne in Eng land virus lsolations from cap t i ve cagad 
birds have bee n from only t hree sero types: PHV-1 , PMV-2 and PMV- 3. 

I solations of paramyxo viruses f rom birds dying in qua r anti ne in Great Britain have been i nves 
t i gated i n de tail s ince 1976 and are probabl y r epresent at i ve of t he situat i on s een i n most countries 
i mpor t i ng l a rge quantit i es of caged birds . Two conclusiOns cou d be drawD f rom t he result s: 1) l'/1V- Z 
vI ruses usually i nf ec t passerines rut have bee n only isola t es from psit t aci nes that have bee n in 
contact with passerines. PMV-3 viruses h ve been iso1.l1ted much more frequent ly from ps lttSlc i nes than 
from passe rines. Similar resul t s have bee n repor t ed or the USA ( 23) . 

2. PMV- 2 viruses appear to be endemi c i n the indige ous birds t r apped in s ome count r ies f 'lr expo r t 
as caged bicds . Fo r example many of t he lsolates made in Great Bri ta in halle b en f r om birds or1gi
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nating in Senega l where surveys have shown PMV- 2 viruses to be pre sent in birds trapped for export. 

TABLE 2 


Avian paramyxovirus in capCive caged birds 


Serotype Country 	 Type of bird 

PMV-2 Japan 	 ~mported passerines and psittacines 
N. Ireland imported finche s 
England imported passerines and psittacines 
USA imp ort ed passerines and psittacines 
Senegal i ndi ge nous caged pas s eri nes 
Indonesia indigenous caged passerines and 

ps it tac ines 
Kenya caged passe rines 

PMV-3 	 USA i mported psittacines and pass erines 
Netherlands Zoo ps~t tacines 

England impo rt ed pSittacines and passerines 
Federal Republic i mported pSi t t ac i nes and passerines 
of Germany 


Japan imported finch 


PMV-5 	 Japan budgerigars (Melops it tacus undu l atus) 

PMV-4 ) 

PMV-6 ) 

PMV- 7*) No known isolations from capt ive caged b irds 

PMV-8 ) 

PMV-9 ) 


* A PMV-7 isolate was obtained from a pigeon dyi ng in quar antine in England 

b) Wild bir ds 

The isol ation of viruses from free-flying birds clear ly depends on whe ther or no t such bi rds are 
captured a nd sampled. In some countries extensive survei l lance s cheme.a have been undertake, p r imar
ily concerned wi th the ecology of inf luenza viruses but which ha ve l ed to the i solatton of nume rous 
paramyxovir us e s . In many cases such surveys have bee n res t ri c t ed t o specif ic t ypes of bi r ds, such as 
waterfowl a nd this must be borne in mind when cons i der ing the availabl e data on the host and geogra
phical dis tributions of avian paramyxoviruses summarised in Table 3. 

There have been no reports of isola t i ons of vi ruses of PMV-3, PMV-S or PMV-9 serot ypes from 
feral birds. 

PMV-2 viruses have widespread geographical dist ribution amonst passeri nes . Only in Israe l have 
ot he r wild bird species been shown to be infected and this may reflect spr ead f r om domestic turke ys 
during the severe epidemic that occ urred there (19). 

PMV-4 and PMV- 6 viruses have been isolated exclusively from wa te r fowl and the worldwide spread 
of these viruses probably reflects the migratory nature of such bi r ds. 

PHV-7 viruses, and those placed provisionally i n this serotype, have been isolated on,ly from 
members of the Columbidae family in USA, England and Japan. 

There have been only two reports of isolations of PMV-8 viruses, from a goose in Delaware, USA 
and ducks in Japan. 

c) Domestic poultry 

PMV-4, ~IV-6 and PMV-9 viruses ha ve been isolated from domestic ducks and geese probably due to 
infections resulting from spread from wild wa terfowl. There has also been a single report of an iso
late of PMV-6 subtype from turkeys in Canada. Apart from thes e isolations widespread infections of 
domestic poultry with avisn paramyxovtruses other than NDV have been restricted to viruses of ~IV- 2 

and PMV-3 serotypes (Table 4). 

The first isolation of a PMV- 2 v i rus was from chickens in California, USA but later work showed 
the virus to be more prevalent in turkeys (11). More recent evidence suggests that PMV-2 v i r uses may 
be widespread and endemic In turkeys i n the USA. Virus e s of the PMV-2 subtype have also bee n i sola
t ed f r om turkeys in Canada , Italy, Fra nce and I srael in re cent years . I n Israel numerous PMV-2 virus 
isolations have been made from turkeys experi enc i ng a se r i ous dis ea s e epidemi c . 
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PMV-3 viruses were first shown to be present in turkeys in Canada in 1967 and USA 1968 (26) and 
there ls evidence that this virus is st i ll caUSing problems 1n tILY'keys in the USA. In 1981 a PMV-3 

TABLE 3 

Isolations of avian paramyxoviruses from feral birds 

Serotype Country 	 Type of bird 

1'MV-2 German Democratic Republic pa9serlnes (various species) 
Senegal indigenous captive bLrda (passerines) 
Indonesia i ndigenous cap t ive bi rds (pssserines and psittacines) 
Czechoslovakia Wrens (Trogl odytes troglodytes) 
I srael Cattl egret (Auas platyrhyncos) Coot (Pulica acral 
Japan passerines (Emberiza spodocephala) 

PMV-4 
India 
USA 

resident and migratory birds 
ducks (various species) 

Czechoslovakia coots . mallards, pheasants (Phasianua colchicus) 
Pederal Republic of Gel" y coot and malla rds 
Japan ducks (various species) 
England imported, semi-Wi ld duck (Calonetta leucophrys) 
New Zealand M.allard 

PMV-6 Canada ducks (various species) 
Federal Republic of Germany ducks (vari ous s~ecies) 
Japan ducks (varlous species) 
Czechoslovakia ucks (various species ) 

PMV-7 USA doves (Zenaidura macroura) 
England'" doves (Streptopel ia decaocto ) 
Japan* pi geon (Col umba livia) 

PMV-8 USA goose (Branta canadensiS) 
Japan duck (Anas acuta) 

mv-3) 
PMV-5 ) No know i ol a t ions £ 1" 0 111 f e-cal b1.rds 
PMV-9) 

*Viruses isolated in England and Japan have been onl y provisionally plaeed i n the FMV- 7 group 

virus was isolated from turkeys i Grea t Britain and more recently viruses of this SUbtype have been 
reported in turkeys in France ( 9). 

TABLE 4 
Isolations of avian paralllyxovirus es £ro~domestic polLItry 

Serotype Country Type of bird 

PMV-2 	 USA t~rkey8. chickens 
Canada t urkeys, chickens 
USSR chi ckens 
Japan chi ckens 
ltaly t urkeys 
I srael t urkeys, chickens 
India " dome t ic birds" 
France t urkeys 

PMV-3 	 Canada t urkeys 
USA t urkeys 
England t urkeys 
France t urkeys 

PMV-4 	 Hong Kong ducks, geese, chickens 

PMV-6 	 Ilong Kong ducks, geese 
Canada t urkeys 

PMV-9 	 USA ducks 

PMV-S) 

1'MV-7) No known isola ti ons from domes t ic pou l try 

PMV-B) 


124 



DI SEASE 

a) Di s ease in wi ld bi rds 

Apart from t he isolation of vir uses from birds found dead t hece i s little evidence of any asso
ciated dis ease wi t h avian pa ramyxovi r uses isolated from wild birds . Mos t isolat i ons f rom this source 
have c ome f rom tcapped healthy birds or hunter-killed birds. 

b ) Cage d birds 

Most of the avian paramyxoviruses isolated f r om caged birds have been from those held in qua r an
tine, generall y as a result of sampling all the birds or those that di e . As a res ult t here have been 
few r e ports of specific clin'1cal disease signs associated wi th such isolations. 

PMV-J viru s i nfections have been related to a dise ase e p i demic occurr i ng in psi t t a cines in 
a viaries i n the Ne therlands (25). The disease seen wa s o ne of ne rvo us signs simi l ar to the neur olog
ical form of NDV and could be reproduced experimentally in some pSi t taci ne species. PMV-3 vi rus was 
also i sola ted from peach-faced love birds (Agaporni s roseicollis) dyi ng in qua ran t ine in the USA 
aft er signs of gener a l lethargy. Post-mortem examination of these b i rds showed s wollen spleens and 
kidney (1 5). A ma j or epidemic restricted to budgerigars was see n in J a p an i n 1974-1976 whic h was 
characteri zed by i nap petence , diarrhoea, ruffled feathers a nd mo r tality up to 100%. The virus isola
ted was t )'lled as J'MV-S and in expe rimentally infected budgeri ga r s depressio n, dy spnoea. diarrhoea. 
t orticollis and death were s ean (20 ). 

c) Poult ry 

Apart fr om NDV t he vast majority of repo r ts of avia n paramyxovl rus in fections of do~e st i c poul
try ha ve re lated t o PMV-2 or PMV-3 viruses (Table 4). RKcep tio08 have been the repor t s o f isola t e s 
of PMV-4 a nd PMV-6 viruses fr om symptomless domest ic chi c kens, geese a nd ducks in Hong Kong (24) and 
PMV-9 f r om a domes ti c duck in the USA. These are t he onl y report s of avian paramyxoviruses o ther 
t han NDV from domesti c wa t erfowl. There has also been a single repo rt of a PMV- 6 virus infecting 
t urkeys in Canada wi th associated clinical signs of sligh t ly eleva t ed morta i ty a nd respirato ry 
d i sease. 

The f i r s t PMV-2 vi rus isolate to be reported was from chickens in the USA from birds also in
fect ed with infectious laryngotracheiti s virus (10 ). PMV-2 inf ect i ons o f chickens associated wi t h 
res piratory d isea se and air acculitis have been repor ted fr om J apan and US SR. Rowever, t urkeys 
a ppear to be t he most susce ptible and worst affected hos ts for PMV-2 viruses . In t ile USA, the 
presence of PMV-2 antibodies have bee n frequent ly re ported as present i n turkey f l ocka tha t had 
su f fered fr om respiratory distress o r egg production probl ems, bu t no conclus i ve evidence was obtai
ned that PMV- 2 v i ruses were solely responsible for the di s ease signs (12). Simil ar result s we r e 
obtained in It a ly where a virus of PMV-2 serotype was i sola ted from t urkeys showing r es pirato ry s i g ns 
( 14 ). La ng ~ (1 8) repor ted seve re disease probl ems as soc i ated wi t b ~V-2 infe ct i ons of turkeys 
1n Canada cons i st ing of : - s evere respiratory dis eas , sinusitis. low egg produ~ tion . e nterit is and 
elevated mortality . Howeve r on each occasion othe r organi sms wer e a l s o isolated and i t was concluded 
tha t PMV-2 v i r uaes we r e r e spon sible for extreme exace rbation of the disease resul ting in a more sev
ere and chronic illnes s . Probably the most s evere series of di sease ou tb re a ks ""ith which PMV-2 
viruses have been associated occur red during the epizootic of t u rkeys and chickens i n Israel in 1978
1980 . The disease in turkeys was characterized by c linical signs varying f rom mild rales to sev e re 
respira tory disease with SinUSitis , conjunctivitis and pneumonia, low egg pr oduc tion was a l so seen in 
breeder birds. Morbidi ty was no rmally close to 100% bu t mortality va r ied f rom 5-90% . The dis ease in 
chicke ns was similar but less severe. PMV-2 virus isolations o f serologic a l evide nce of PMV-2 viru
ses we r e seen on af fec ted f a r ms but Pa steurell a multocida. Mycoplasma ga llisep t i c um and Alkaligenes 
faecali s we re also f requent ly i s olated (19) . R1V- 2 viruses have a lso been implicated i n outbreaks o f 
turkey rhinotracheitis in France where Chlamydia infecti ons may h 'Ie had an exace rba t i ve r o le (9 ). 

The first isolation of PMV-3 viruses were from turkeys in North America showing res piratory 
dise ase , ge neral dep r ession and a 60% drop in egg production ( 26 ). In more recent years PMV-3 
infec t ions i n turkeys in the USA have been associated with egg production p r oblems. P'!IV-3 infec
tio ns of turkeys have been seen in turkeys in Great Britain since 198 1. A limited serologi~l survey 
ind i ca ted that such infections were present in breeder turke ys in Gre t Br i ta i n. Infect i ons h ve 
been mai nly associa ted with f a lls in egg production a nd a high evel of white-shelled eggs. hatcha
bil ity and fe r t i lity have been only rarely affected (7). PMV- 3 v irus es were also isolated from t urkey 
f locks in France showing egg production and quality problems (9). 

Experimental infections of chickens and turkeys wi t h PMV-2 and PMV-) viruses isolated from dom
estic poultry have f a iled to produce any disease signs under l abo r ato ry condttions . This find i ng and 
the c ons idera ble va riation s e en 1n disease s i gns associate d wi th f i e l d infections of poult r y with 
av i a n par a myxoviruses confirm the necessity of other organisms working syne rgist i cally to p'codu ce 
s erious dis ease. As a consequence a complete spect rum of dis eas e signs ranging f r om mi no r respira
tory or egg produ c t ion pr blems to devastatingly high mortality have been a ssocia t ed with av i a n para
myxovirus infe ctions. The da ta a vai lable on field dis ease was indi cated that the presence of such 
org nisms as: Pasteurella, E.cali , Alkaligenes faecali s , Mycoplasma, Chlamydia, Aspergillus, Cocc idia 
and a l arge numbe r o f viruses i ncluding other paramyxov i ruses and inf l uenza vi ruses may pr oduc e a 
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synergistic ef f ect wi t h avian paTamyxoviru es resulting in a much mOLe severe disease. Live vaccina
tion may also be an important cOllsioeration as could a co:mpromised or defici ent host immune s ystem. 
Physiologi cal condi t i ons, s uch 8$ egg product i on or other s tresses to the bi r ds during infection such 
as overcrowding, extreme heat or cold or l a rge fluctuations in t empera t uL€ may a l l combine to produce 
more severe disease. 
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Newc ast le dl sease virus appears to exist in vertebrate hosts as a cluster of genetically 
dist inct ive and mutually tolerant subpopulations. Forty isol ates recovered from chickens and 
associated birds dU rl n9 the 1972 epizootic of Newcastle di sease in California cont ain ed t\~O or 
more subpopulations that were distinguishable if one hundred plaques of each i sol ate was 
exami ned. Si mila r dive rsi ty has been observed in strains isolated before 1972 (2, 9) and has been 
f ound in those i solated since (5). Each cluster probably ar i ses by mutat i on from a stem vi ru s 
that mayor may not cont i nue to persist. The number and size of these subpopulat i ons remains 
relati ve ly unchanged (7) as the vi rus moves from hos t to hos t as l ong as t he means of t ransfer and 
the species of host remains unchanged. However, when a new speci es of host i s encounte red or a 
new mea ns of trans fer occurs, changes do take pl ac e i n the relat ive si ze of the sub populati ons and 
Fra nk Sterner, one of my studen t s, has found th at one or more of the s ubpop ulati ons may di sappea r 
and new ones may arise. The exi stence of genet ic ally het erogenou s populat ions of pat hogenic 
viruses i n infected individual s and the transfe r of th ese population complexes to susceptible 
hos ts has epidemiological and evolutionary significa nce. 

In order to evaluate the probability that nat ural infections are initi at ed by t r an sfer of 
genet i ca lly distinctive virions representative of al l or most memb ers of a st rain clu st er, one 
needs to examine the circumsta nce s of aeroso l t r ansmi ssi on (10). Wi th in 48 hou rs after infection, 
the ai r su r rounding the inf'ected bird is being conti nually charged with infecti ve virus and as the 
epi zoot ic develops an infect i ve cloud envelopes the entire floc k. If measured sampl es of the ai r 
a re drawn i nt o a container in which the virus can be trapped t he number of virions per lite r of 
air can be count ed. Such counts have shown that ai r of hou ses with infected bi rds cont ai ns enough 
virus so t hat each and eve ry bird breathing the ai r cap tures seve ra l vir ions in i ts res pi ratory 
tract eve ry minut e. Potenti ally, a susceptible bird could receive thousands of virion s. 

Many vi ri ons are trap ped on nasal hai rs and in mucu s of t he up per respi ra t ory t r ct and 
removed. Others are blocked or inactivated by natural inhib itors. One hund red t imes mo re virus 
of one clone of a Newcastle disease vacc ' ne virus , for exampl e. was neut ra l i zed by a normal nasal 
inh i bitor t han was true of another clone obtained from the same vacc ine virus (4) . The 
probabili ty of succes sful infection of a new ho st is different fo r each genotype i n a cluster. 

For a period of time following the initiation of in fecti on i n a cell by the first arri vi ng 
viri on, new ly arriving vi r ions will be able to find and i nfect ce l ls. This has bee n demons t r ated 
by investi gators who have shown that the course of di sease i n chicken s exposed for a f ew hours to 
an aerosol of lethal viru s can be altered if the bi rds are t hen exposed to a avirulent virus. 
Bec au se of the rel atively l ong period of su sceptivity (6-12 ho urs) , it is pos si ble for a clus ter 
of di stinct subpopulations t o be transmitted from host to host wi th littl e loss of genet ic 
di vers ity. 

Mos t subpopulat ions in a cluster exist at ratios to each other that range from 1:1 to 1:50 
and perhaps some subpopul ati ons are present at even greater rat i os. One or two subpopulations 
usua l ly dominate the cluster and when there are more than four subpopulati ans , t he remainder 
usu 11 y are small mi no ri ty . Among velogenic st rain s , cluste rs of subpopulat i ons re presented by 4 
t o 7 di stlngui shable pl aque types are not uncommon (2) . Le ss vi rulent strains have fewer 
subpopulat i ons. Howeve r, genetically distinct subpopulat io ns exist that cannot be dist ingui shed 
by plaque markers and it is possible to iso late them i n a state of considerable pur i t y. A mi nor 
th ermost able subpopulation of about 1,000 virions in a population of 1 ,000,000,000 can be selected 
by subject ing the cultu re several times to heat shock (3) . Some inves t i gato rs wo ul d ex pl ain th i s 
sel ecti on as evidence of an induced mutation. Howeve r, if a strain of Newcast le disease virus of 
low pathoge ni City is subjected to several cycle s of ad sorption on brain cell s, a process that does 
not i nd uce mutation, a nonbinding l ine that i s apathogen ic for chi ckens and t he cel l - bi nding line 
that is hi ghly pat hogenic is obtained in 3 or 4 pass ages (8) . Th is i s eaSily explained if one 
assumes a small prexisting population of a neurot r opic mut ant. 

One of my students, Frank Sterner, who derives clones by a procedure that minimize s clumpi ng 
of vir ions, does not find the high rate of mutati on reported by many invest igat ors. Us ing thi s 
method, he does not find the higher mutation rate for red pl ag ue clones as compa red t o clear 
plague clones which we had previously observed. Consequent ly , we sus pect t hat other investigator s 
are selecting pre-existing mu tants from cultu r es that are not t he homeogenous clones they thought 
them to be. 

Tolerance appears to be essential for the persistence of the subpopulations in a cl uste r. 
Attempts to assemble synthetic clusters using clones ob ta ined f rom unrelated strains have fai led 
wi t hin a few passages. The lac k of tolerance among NOV strai ns is readily demonstrated by t he 
exposure of a monolayer of chi cken embryo Fibroblasts to a vi rul ent plaq uing st rain fol l owing a 
prior infection with an aviru l en t non- plaquing st rai n (1 ,6 ). St riking dif ferences were obs e rved 

127 



between t he ability of a part icu lar aV l rulent strain to tolerate or to reduce the plaque titer of 
a particul ar virulen t strai n. 

Some i nterdependence may al so e i st as an occasional clone, rep resentative of a subpopulation 
of a strain that was i sol at ed from a diseas ed chi cken and wh i ch i s readily passaged in cell 
cu lt ure and ch i cke n embryos , appears unable to initi ate a producti ve i nfect ion in chi ckens wh en 
i ntroduced alo ne . Po ssi bl y such clones are dependen t upon sister cl ones for some essential 
produc t . 

Dur i ng an epizoot ic, t he sUbpop ulations i n a cluster appear to be transferred f r om host t o 
host and t his trans fer increases the cha nce that viru s will be abl e to persi st in pa rtia l ly immune 
hos t pop ulations, or if the virus infects an alternate host species such as t he pigeon, i t wi ll 
give rise to a successful communicable disease. Viruses that can bring along some of the mu tants 
th at have arise n du r ing replication when tloley infect a new host have a greater ch ance of surviving 
rapi d changes i n the epidemic climate and consequently have an evolutionary advantage. 
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In earl y April 1984, a "new di sease " was recogni zed in pi geons in the eastern Uni ted States. The 
disease is clin ically similar t o a condition which has been descr ibed in pigeons th r oughout most of 
Europe sinc e 1981. Clinical signs include ruffled feathe rs, tor t icoll is, loss of balance , wal k ing in 
circles, unwilli ngness and inability to fly, and moderate t o ht gh mortal ity . The disease s pr eads 
s lowly ; conseque ntly , cl inical disease may be observed within a pigeon l oft for several weeks. 

The clinical disease was fi rs t reported in racin g pi.geons as early as April 1984, in t he Brooklyn 
and Queens bo r oughs of NE.>w YOl'k City . Owners of affec ted loft s were i nitially reluctant to 
acknowledge the presence of t he d i~ease syndrome, and sE.> veral weeks elapsed before specimens were sub
mi t ed for di agnosis. The first submission to the Nat iona l Vet"e r i nary Ser vices Labora tories (NVSL) 
was r ecE.> i ved on Hay 17, 1984 , and consisted of six dead pi geons . Avian paramyxov i r us type 1 (PMV-1) 
vi r us was i solated from five of t he pigeons. The i sola t es were antigenically s imilar, but no t identi 
cal , t o Newcas t lE.> disea se virus ( NDV) as determined by hemagglu t ina t i on-inhibition tests. I SOlates o f 
PMV - 1 were oonfi r med by rei solati on from the ori gI nal s pecimens. Based on t be mean dea th times of the 
i sol ates i n embr yonating chicken eggs an d cloacal i noculat.ion of suscept ib le si x- to eight-week-old 
ch ickE.>ns, t. he virus was char acter i zed as a lentogE.>nic strain of avian PMV-l. Chlamydia psittaci was 

I s-o i sol a t E.>d from one of t he five pigeons from which PMV-l wag i ~olate d . Mycoplasma columbl num and 
Mycoplasma columborale were isolated f rom t.he res piratory t issues of severa l other s. 

From May 1984 to January 198') , PMV-1 was i solated at the NVSL from 2? l aboratory ~ ubmissions f rom 
NE.>W York, New Jersey , Vermont, and Mary land. Twenty-one of t he i so la t. ions wer e :luumi ssions from pri 
va te l y owned raci ng pigeons ; however, one of the isolations was from a fera l pigeon. 

Pathoge ni ci t y studie~ were i nitiated due to the ant igeniC differ ences between the pigeon PMV- 1 
and prot otype st rai ns of NDV and the inability of pi geon PMV- l to cause cl in ical d i ~ ea se i n s uscep
t i bl E.> chi ckE.>ns . Adul t pigeons negative for ant ibody to NDV were inoculated i nt. r amu~cularly ( M) or 
intravE.> nousl y (rV) with 0 .2 ml of a 10-1 dilution of the isol a tes. The intra venous pathogenicity i n
dex ( IVPI) was dE.>te rmined u.s i ng 8 si x-week-old White Leghorn chiCkens for each isola te. Daily o bser
va t ion3 over a lO-day per iod wer e made. Each bird was s cored as normal (0) , sick ( 1), par alysed (2 ) , 
or dead (3) and the mean score for each isolate was calculated (Table 1) . If all ch i ckens wou l d have 
di e d with in 24 hours post inoculation, a maximum I VP I scor e of 3 would ha ve been ass i gned. I f all 
Chickens had rE.>ma ined normal t hrough the observati on period, a s oore of 0 would have been assigned. 
The intracr ani al pathogenicity i ndex (IePI) was similar l y determined u~ ing 10 one-day-old Chi cks wit h 
t he exception that an observation period of eight days was used. Each day the birds were scored as 
normal (D), sick Cl) or dead ( 2 )' If all chicks died withi n ?4 hours post inoculat ion , a maxi mum I ePI 
score of 2 would ha ve been assigned. If all chicks rE.>mained normal duri ng the observation period, a 
BC OrE.> of 0 would have been assigned ('fa ble 1). Of the 20 pigeon PHV- l isolates eva lu at ed , an a verage 
of 5 3~ of t he i noculated pigeons died. t~ortality rates i n pi gE.>ons r anged from 2S t o 1 00~ (Table 1). 
The mean t.ime of death for inoculated pigeons was 9.S da ys, wi th a range of 4 t.o ?'i days . 

The du rat i on of vi r us shedding by pigeons was determined for 3 pigeon i .'lolat.es from t he United 
States (U .S. ) , 1 pigeon i sola te from the United Kingdom (U .K. ) (ki ndl y pr ovided by Dr. D. J . 
Ale xa nder , Weybridge , Surrey) and 2 chicken lentogenic ND virusE.>s CTa ble 2) . Pigeons inoculated with 
t he 3 U.S . pigeon i solates conSistently shed virus t.h r u 10 da ys post i nocul a t ion (dpil , a nd 1 isolat. E.> 
was shed for up t.o 17 days. Pigeons inoculated with the iSOl ate f rom t he U.K . shed virus for 20 dp i. 
Ther e was on l y one i solation on day 10 from one of the pi geon~ inocul at.ed with the t. wo ch ioke n NDV 
isol at.ea. Pi geons inocula ted with the chicken NDV isolates f ailed t o s E.>r oconvert to NDV, whereas all 
of the pigeons seroconverted following inoculation wit h the U,S, and U.K. pi geon vir uses. 

A limite d ex per iment was per formed t.o evaluate contact t r ansmi ss ion of pigeon PMV- l f r om pigeons 
to chickens . Fou r chickens were placed in direct cont.act with fo ur inoculat.ed pigeons Ccase no . 84 
46798) , All birds were swabbed twice weekly for 42 days . One of the four chickens died on ? dpi o f 
an un determined caus e. Two of the three remaining chi ker.s bes an shedd ing vi r us at. 13 days post. con 
t ac t . One of the chickens cons is tent.ly shed virus f rom day 13 t hr u day 34. Virus was isolated frolll 
the o ther chicken only at 13 dpi. One of the three chickens did not shed detectable virus at any t ime 
during the 42 day period . Although virus was isolated f rom only 2 of the 3 chickens, all three wer e 
positi ve for antibod y to NDV at 4? dpi and remained clinically normal. 

In summar y , clin ical disease wa s not observed in chickens i noculate d with pigeon PMV-l by the 
cloacal , intranasal, and caudal-t.horaci c-air -sa c r outes; however, s evere disease and death was ob
served when chicken.'! were inoculated by t.he IV route. The pigeon PMV-1 vi r uses isolated from t.he U. 
S . appear to be antigE.>ni cally and biologically similar t o each ot her and t.o a t. l east one of the U.K. 
i solates tested. Addit ional compar i sons of U.S. and U.K. pigeon PMV-1 virus es using monoclonal an 
t 1bodi es are pendi ng. The threat posed by pigeon PM V- 1 viruses to t he poultry indust r is difficult 
to eva luate; however , i t seems un likely t ha t. this virus would ca uae a problem in ch ickens t.hat ar e 
i mmuni zed agains t NDV. The obvious app r oach t.o control of t. he di3ea3 is thr"ough an organi zed and 
eff ec tive va cc inat ion program for racing and show pi geons. 
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Table 1. 	 Pathogenicity of pigeon PMV- l i solates 

Chickens 
Pi geons (~loacal) 

Isolate /I Dead/I) Inoc . IJ Dead/ b Inoo. IVP la ICPIb MDTc 

84-4?949 '5 /8 0/4 0 .0 1.?4 ) 100 
84-41l407 8/ 8 0/4 1. 33 1.36 >100 
84-116798 3/4 0/4 1. US ) 100 
84-8138S* 3/8 0/4 0 . 87 1. 4S ) 100 
8S-06044 4/') 0/4 0 . 0 ) 100 
8') - 08308 ')/ 1) 0/4 0. 18 98 
8'1-08727 ')/') 0/4 0.42 )100
LaSOt. a ( NDV) 0 /') 0/4 0. 2 1 ) 100 
84-44404 11 0/8 	 0/4 0 . 0') >100 

• United Kingdom isola te 
II I llegal Belgian NDV vaccine used t o vaccinate pigeon~ in New York 
a In travenous pathogen i oi ty index , six-week-old Leghorn ch ickens 
b Intracranial pa t hogen i City inde x, day-old Leghorn chickens 

Mean death ti me hou s, embryonat i ng chicken eggs 

Table 2 . 	 Pigeon PHV-l virus-shedding in pigeons as 
determined by cloacal swabbing 

Da ys Pos t Exposure 
C H swabs pas / II swabs t.aken) 

Isolate 4 7 10 13 17 20 24 

84-42949 6/8 'i /'5 4/5 2/S ?I'i 0/4 0/4 
84-44407 71 8 '5/5 2/? 
84-46798 2/4 3/3 ln 011 011 011 011 
84-8138S' 8/ 8 8/8 6/6 2/ '1 3/') 1/S 0/5 
LaSota (NDV) 0/ 4 0/ 4 0/4 0/4 0/ 4 0/4 0/4 
81l-44404 11 0/8 0/8 1/8 0/8 0/8 0/8 0/8 

• United Ki ngdom isolate ., Il l egal Belgian NOV vacc ine use to vaccinate pigeons in New 'fork 
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INTRODUCTION 

The objec t of this paper is t o revi e w the ve nts that occ u rre d in Great Brit i n during 198 3-1984 
,,,hen a var ian t av ian paramyxovi r us t ype 1 (A/P'f V-1) distingui shable f r om more clas s i cal Newcastle 
dis eas e virus ( NDV ) strains was responsible for epi zootics in pigeons a nd fm.ls. 

Pige ons (Columba livia) and othe r members of the Columbi dae f a mily are well known to be suscep
t i ble t o inf ec t ion by paramyxoviruses of the A/ l" IV-l serotype (which include s ,DV s t r a l ns) . Usus 1y 
r epo rrs of out breaks of disease a mo ngs t pigeo ns . pa r t icu l a r l y domes tica ted p i geo ns, have appea red 
d uri ng wi d esp rea d epizootics of NDV in domestlc roultry and i t has be e n assumed that t h e pigeons were 
a ffect ed d u e to contact loTf.t h d iseased poultry (9 , 10, 12 , 14 ). Pigeo ns a s s ociated "'i th s u c h epizoo
t ics have usually shown c linical s i gns closely resembling the dise a s e i n poult r y. No n-ep i z ootic 
lent ogenic A/PHV-l vi r uses have also been is o l i) t ,~ d from pigeons with mild r e s p! ratory d iseas e (16) . 

A disease o f racing and show p ige ons , r esembling the neuro ~r op ic form of NO i n ch i c kens , was 
f i rs t re ported i n Europe in 1981 (15) and spre~d rapidl y thr o ugh th e ra c l ng pigeon popu l a ti on a c r o s s 
the c on tinent du ri ng 1981-1983 (6). 

CLINI CAL SIGNS I N PIGEONS 

The c lini ca l signs Seen in pigeons closely r e s embled t h e neuro t ro p i c f o rm of NO in chi c ke s (7) 
a lthoug h r e sp i r atory signs we r e us ually abse nt . <\ t the onset of diseas e owne r s o f ten r epo rted g en
eral 10s8 o f c ondi t i o n, a norex i a a nd exces sive dct n kt ng. Th i s was u s ua ll y f ol lowe d by pr ofuse water y 
d iarr hoea, f re que n t l y gree n in co l our. Ve ry occasiona l l y no fu r ther dis e as e s i gns we re s e en , bu t 
mo r e usua l l y ne r vou s signs cons I s ting of t o r t i c ol lis , droop ing o f wi ng s , l e g pa ra lYSi S , d iff icuJ.t i es 
i n aligh t i ng, t r emor s, i nco-o rdination, abno rma l. f lyi ng and i na bil ity co pe c k grai n were seen i n 
var ious combination s a n d degrees of severity. Th e nerv ou s S Igns u sua lly pe r sisted f o r a consider
abl e period , i n t h e mo re severe cases resulti ng in complete pa r alysis a nd d s t h. Mo re oft e n the 
a f f e c t e d bird s "'e r e c llli ed by t he oW'ne r". Th ere wer ," " ls o s ome rep o rt s o f ~r~du" l i mp rovemen t a 'l ci 
r turn to norma l .i n less se ve r e ly ff ec t ed bi rd s . The ' sea se p r ead slowly among t he birds in ~ 

l o f t a nd est i ma tions of morbidity and mo r t ali t y .. re diff i cu lt to make . I n the more severely affec 
ted l o ft s up to 80% of the birds showed disease 'i ~ ns. 

CHARACTERIZAT I ON OF VIRUS ISOLATES 

a) Serological d i fferentiation 

Th e vacci na t ion a nd diagnos t ic procedures uSI'd for NOV are based on the concept oE a ntigenic 
homology In the A/ PMV- l group. Although it ha~ long been known tha t st r i ngent sero logica l tests 
i nvolvi ng neutrali z a t i on did indicate some va ri a tion the concept of homology has been s UPt o rted by 
hsemagglutination inhibition (HI) tests. 

Russell and Alexander (11) prepared mouse monoclonal ant i bodies to NDV stra in Ulster 2e. The 
nine monoc lona l antibodi e s p repar e d recognised s e ve n distinc t epitopes on t he vi r us invo l ving the HN 
( t wo), F , NP and P polypep t i des. The ability o f these monoc lona l a ntibod i es to bind t o MDBK cells 
i nf ected with 40 different strains of NDV was a s ·-e s ed and these viruses could be pla ced i nt o eight 
d i s t i n c t group s on the i r a b ility to caus e bind i ll of the s ame monocl onals. Virus e s pl a ced i n the 
same group tended t o share epidemiolog.tcal a nd bio l ogica l cha r ac t e r is tics. Conventional s ero logy had 
i ndi c a te d that the A/PHV- l isolates from pigeons r<~ presented a v a riant A/ PMV-l strain bu t mo noclonal 
antibody bi nding tests "'e r e able to s h ow tha t thes e viruses were distinguishable from all other 
v i rus es te s ted forming a ninth group ( 3 ). In acicii t ion, t he pigeon isolates and fo u r isolates f rom 
<luc k S "'e ~ e che only viruses which did not bind the mOlloclo nal an ti bodies di r ected against th 
haemagglu t i nation a n tigen. The f ai lure of these monoc lonal a nt ibod ies to inhib i t ha emagglut i nat i o n 
by t he pig eon v iruses (Table 1) ena b led a rapid "lnd simple HI tes t to be emp loyed to d ist inguish 
between pig e on A/PMV-l and classical NOV i so l a t es ('3, 6). 

In a n inte r nati onal collaborative study 53 viruses isola ted from pigeons from 15 countr i es, 12 
Europea n , Israel , Japan and Sudan, we re examined in monoclonal antibody b inding t e st a nd shown to be 
indi s tinguishable (4). This study c on Ei r ms the q p read of t he disease in pigeon s wh ich can now be 
con i dered t o h ave reached panzoo t i c p r o por t ions. 

b ) Pathoge nicity indices 

Fif t y- oue i s olate s made from p i g eons in Gr e a t Br i t a in du r i ng 198 3 , 39 in 1984 and 53 Bu ropea n 
i o l a t es were t est e d i n in tracereb r al pathogen1c ! t y i n de x ( I CPr) t e s t s in day-o l d chicks and i n tra
venous p t ho ge nicity i ndex (IVPI ) t e s t s in s i '<-'''ee k-o l d ch icke ns. The 1983 Sri t i s h i s ola t es showed 
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rePI val li!:" '"ng i ng fr um l. [ 5 [() l .6 3 mean 1.47 an d IVPI values of 0 . 00 - 1 .8 1 mean 0.49 (5 ). The 
European isolates showed [ CPI val ue s of 1.06 - 1. 79 mean 1. 44 a nd II/ PI val ues o f 0 . 00 - 2.44 (6). 
These results are summarized in Tab le 1. 

Alexander and Parsons (1) made 3 det.a iled study o f the pa t hogenic1~ y of A/ PMV-l v ir-uses from 
pigeons. Th ey s howed tha t iSo l a t es ... i t h low I VPI values i n ch i ckens gave much higher indices i n 
i ntravenously i nfected adult p i geo ns . Virulence For chickens was i nCTea s e d by passage through chicke ns 
and regard less o f i nitia l IVP I val ue indices oE 2 o r mo r e were re c o rded for a ll isol ates t ested after 
3 o r 4 passages. Passage t h rough chi cke ns a lso r e $1l1 t ed i n SOTIle i [J c reased 1 Q the pathogenicit)' for 
pigeons. Alexa nd e r et a1 ( 6 ) s ugge s ted tha t t he TlIar ked var i ati on i n t h e IVPI va lue s on ini.tLal 
tes t lng may be due t~e sel.ec~ i on pr e ssure ar. (s o l ation , s ueh as more t h a n one pa s s ged t h rough 
e hil!k embr yo ce l ls wh ich JIl3Y re sult Erom inocllhtlng only s m3l1 amounts of v i r us i n the pr i mary 
samp le s. 

The result s o btained wit h pige oQ isolates 1-lO'Jld suggest that the ICPI test was inHia l l y t he 
best measure of po ten ti a l pathogenicity for chickens. 

DISEASE OUTBREAKS I BRITISH RACING PIGEONS 

The s prea d o f d iseas e in rac i ng pigeons in continental Europe was Ei r st noted in Gre a t Britain i n 
early 198 3 but d esp i te a ban on races Erom the cant i nent, in Ma rch 1983 , the di sea se W .9 COD f i med 
I n a pige on loft 1n Co r nwall in early July. Subc, eq ue nt ly 192 lofts ...e re conf irmed as i n fee t e d with 
t h e d i s ease du r ing July-December 1983. The close Se a son Eor racing a nd showi ng pigeons is October to 
Ma rch in Br i t ain and up t o the end of June 1984 only 84 ou tbr eaks we re conf irmed. Howev e r f rom Jul y 
to De cember 1984 a further 774 10Ets were conElLrm~d as having the disease, gi v 1.ng a t o ta l of 8 58 f or 
1984. 

Tr aC ing of the ou t b reaks in pigeons during 1983 and 1984 indicated that the ove rwb elming major
i ty resulted from cont a ct with inEected birds during transportation t o and ho l ding at release points 
fo r r ace s . Some out br ea ks could be t Taced to tr;,ining Elight s, visi t s to and f r om inf e ct ed loft s, 
purcha.se o f inEected b i rd s , in t r o duct i on oE inEec t ed stray birds i nt o a loft a nd, in t wo cases, 
probab l e c ontact wit h infected feral birds. 

I NF ECTIONS OF CHICKENS IN GREAT BRITAIN 

In Se ptember 19 81 a "stampi ng out" policy for Newcastle disease was adopted in Great Britain and 
vaccination made i l l ega l. By early 1984 the natio~dl poultry flock c ould be considered fu lly susce p
t ib l l? t o :-IllV although no outbrea k s han been confirmed during the per iod s i n c e t he cessa tion oE 
va " cL na t Lon. 

I n February 1984 b i r ds in several hous es on a mult i - h ouse site of about 200,000 e gg-layi ng hens 
weTe co nf irmed a s i nf e c t e d with NOV and all birds on t he s It e slaughtered. The a Efe cted biTds had 
s hown a n egg pr oduc t i on drop oE 83% to 23%, an evLevate d mortal i ty s n d nervous s i g ns we re seen i n 
.~ o me birds. Use of monoclonal antibodies s howed t he vi r us f r om th i s outb reak t o be i ndisti ngui sh
ab le from the A/ P~IV- l viruses isolated from r aci ng pigeons (Ta ble l ). Contac t wi th racing p i geons 
seemed TIlos t un li ke l y a nd the re was no evidence to s u gge s t di re c t co n ~at't wi th i n fe c ted fe ral bil:ds 
had occurred . Howev e.r, i. t was knolro that the A/l"'lV- l vi r us was at t ha t time affec t i ng the f era l 
p i geon populati on, es t i ma ted as 30 , 000, in the Liv e r-p ool doc.k ar ea. Subsequent i.ovestiga t l ons showed 
tha t food from stores at Liver pool a nd c lose ly situ cl. t ed docks , h ad been f e d un t Teated t o the affee ted 
hens and chat t hese sto res weTe demonst rably i nEest ed .-.1 th diseased pigeons. Virus was iso l ated frolll 
carcas es oE pigeons f o und dead amongst the f ood and Er om s amp l es o f Eoo d i tse lf . 

Between the end of Feb ruary and July 1984 23 out brea ks of NDV we re c onfirmed i n fo ...18 i n Great 
Brita in a nd, with one e>(c eptiO[l , v iruses isolated fro m the s e outb r e aks wer e shoom to ha ve ident i ca l 
monoc.lona l an t i bo dy bi nd i n g patte rns to the racing p igeon A/ PM.V-l iso l ates (4). Of the 22 ourbreaks 
due to p igeon-as s oc.iated v i rus 19 were in broile r b reeder or egg-la y i ng hens a nd t h ree in broi l er 
chickens . Epiz oot i o l ogica l tra cing s ho'N'ed that b i r ds in 14 outbre aks ha d d i r e c t o E indire c t co lll:act 
Wi t h f ood fr o m the i nfested f ood stores at Liver p001 and Bi r kenhead docks. Five outb r eaks had very 
c l ose d i r e c t contac t with other inEected premises. Two oE t hese were b ro i ler flocks t hat h ad r e 
ceived ch icks ha tch e d f rom eggs f r om afEec t e d heo, s unde r c ircumstances t h at indicate d tha t t he virus 
may have bee n pass ed f~om the laying floc k. The source of virus from the thre e remaini ng o ut b r e aks 
a ssoci.a t e d Wit h pige o ll vil:us a nd the other outbreak ,las obscu re . 

The c.li ni c al s igns p roduced in adult Eowls inElected with the pigeon-assoc ia t e d v irus were usu311y 
f ies t no t l c e d as a sma l l. de c rea se 'i n egg production which progressed u n til in sOme c ased. p rOdllCl:. ion 
ceased completel y . Eggs l ai d dur i ng this pe ri od were often whi t e a nd soft- s hell ed . On several 
oc cas ions i t was reported t hat loose droppings or diarrhoea "'as seen and there was an i nCTeas e i n 
mortali t y wit h nervous signs in a smal l p r oportion of birds . I n a ll c s es °t wss noti c eA ble how 
s l owly t he d i s ease sp r ead amongst a El oc k a nd o n s ome mul tihouse si t e ~ there wa s c omplete f ai lure of 
the d isease t o spread fr om one house to another . This was cons i st e. n t wt th t h e aS$lITIled f a e cal/ ora l 
r oute of transmission. 

Di s ease s ign s in b rO ilers inEe c ted with the pigeon-ass ociated vir us were: eleva ted and r:'\. s i ng 
fuo rta l ity ge neral ly ass ocia t ed wi t h ne r vous s i gn9 wh i c h c ons i s ted o f d if Ei cult ies in wal k.i ng a nd 
t!.-1.t ing, l eg pAl'a l ys is, I{e'lklte'l s "lI1d letl1a rg )' . kJ with l aying h i rd s " pre.d :'! wa s '/ery slo", bot h ",Uhl n 
~ fl oc k. a nd b e Lwe e n d i ~Eeren t El a ckR on the SR~e 8 i ~ . 
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[h" Il I\C "' l. ,H <>, \ o .)thrc" k i n bro ile rs appeare d to be due t o i n Eection wit h a s trai n of ND V of l owe r 
virule nce than the p i geo n vixu but with exace r b tion due to Es che r ichia coli invol vement. The e 
bi r ds showed high and r s ng morta lity wi th d i a rrho ea a nd res pira t ory involvement. Post-mortem exam
ina cion r evealed intesti na l h~emo r rhag es . tracheLtis , pne umonia aad pe r icarditis, f indings which were 
a bsent from broi l e r s i nf ec ted wit h the pi geon-associated vi rus. 

The link be tween the in fes t ed f ood stores '1nd the di sease outbreaks indicated the source of the 
vi rus. However t his impli es tha t virus present In the fo d woul d su r vive the lDi lling pr ocess a nd any 
s t orage that may occur. It is well known that NU V will s urvive for long per iods in av i a n f aece s ( 8) 
a nd Alexa nde r e t a l (2) have demon tra ted , under 1 bo rat or y condi tions, that infection may be estab
l i s hed In adult he ns r ece ivi ng infec t ious pigeon faeces pr esented i n fo od. In Britain ra t ions for 
broi le r bree rle r or egg-laying hens are us ually noly mixe d at the mills and unde r go no Eur t he.r treat
me nt, whereas broi l er food i s usua lly pelleted . Th e pellet i ng process involves heating to 80°C which 
is held fo r about 30 second~ and this may be sufficient to ki ll any co ntami nat i ng A/PMV-l vi rus. It 
i s Si gnifi cant , therefore, that no primary outbre k occurred i n birds receiving pelleted food ( 4). 

Stringent controls were placed on food storc:s at Live.pool and closely situat ed docks and no 
outbreaks we re seen af t.e r July 1984. Despite the prevalence of t he disease in pigeons throughout the 
worl d , parttcularly i n Europe , and the known spre · J t o fera l pigeons io some countries ( 6) no other 
country has reported spread of disease to poultry . A poss ible axp l a nation for this may be the NT) 

vacci nation programmes used in most other countries. 

The 23 ou t breaks in Great Britain in 1984 re, ulted i n the slaught e r of o~er 800,000 birds and 
t he e ~penditure of ove r £2 million in compensation and other cos ts . The compensation paid was cov
ered by an insurance policy, the premiums for which we re f in need by the Poultry Indus t ry . As a 
r esult of the outbreaks the Industry decided not t o r enew the insurance and 1n Septembe r 1984 the 
"stampiog out" policy was abandoned and vaccination r esumed . 

TABLE CHARACTERIZATION OF VIRUS ES FROM PIGEONS AND POULTRY 

Haemagglutination 
inhibitions 
titresa with: Mono c lonal a nti bod ies b Pathogenlcit y c in chickens 

Chicken Monoclonal 
Isolates Serum antibody to reacting non reacting ICPI IVPI 

HN-l 

19B] British pi~eon 64-2 G <U) [/,/32/ 86 ,445, 1.1-1.7(1.44) 0 . 0-1 .3(0.48) 
L,;ola tes ( 51 tell t ed) 688,424 

Eu r opean pigeons 64-512 <10 481,38,479 14/31/86,445, 1.1~1.8(1.44) 0.0- 2. 4(0.67) 
i s o l at es (53 tested) 688,424 

Bri t ish ch icken 128-512 <10 481,38,479 14/32/86, 445 , 1.5-2.0(1.73) 0.5-2.4(2 .1 ) 
is ol a tes ( 20 tested) 688,424 

Chicken Ou t break 2 1024 640 14/32/36 ,38, 445,481 0 .7 0.0 
479,688,424 

Fe ra l pigeons a t 
Liver poo l doc ks 256-512 <10 481,38,479 14/32 /86 ,445, 1.3-1.5(1.39) 0.0-0 .9 (0 .58) 
(3 i s ol a tes) 688,421, 

Food a t Liverpool docks 256 <10 481,38,479 14/32/86,445, 1. 4-1.6(1.48) 0.7 1 . 3(1.01) 
(2 iso lates) 688,424 

~DV-F 1024 640 14/32/86 ,38, 445,481,688 NOT DONE NOT DONE 
479,42 ,. 

NDV-Bl 1024 640 14/32/36 ,38, 44 5, 481 NOT DONE NOT DO~E 

479,688 ,4 24 
NDV-Ulster 2C 5 12 640 ALL NOT DO NE NOT DONE 

a: Rec i pr ocal of dilution causing inhibition of 4[{A units of vi r us. Mouse monoclonal antibodies 
we r e t rea ted wi th receptor des troying enzyme. 

b: Mouse monoclonal antibodies were prepared agai. nst ND V-U lste r2C ( Russell and Alexander 1983). 
Re ac t ivity was estimated by the ability of antibodies to bind to MDBK cells infected with the vi r us 
which we re detected by an indirect l mmuiloperox idas " tes t. 

c : l CPI = intracerebral pathogenic i ty index in day-o ld chicks. IVPI i ntravenous pathogenicity in
de x In six-week-old chickens. Means are shown in bracket s . 
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DIG EST OF THE DISC USS IO N -

Paramyxovirus Wor ks hop 


The digest is taken from a tape and memory. It may have di ffernt emphasis than that whi ch other li s 
teners .or pa rt i c i pa~t s recall! but may b~ ~seful to th ose not in Da vis on Mar ch 3, 1985 . The ed itor' s (ASR) 
apolo (jles for oml ss lons ,repe tltlOns or Il11S1nterpretatiolls - we try! but will perhaps have to try harder. 

For errors or mis in te rpretation of the following paraphra se of the discus si on bla me the WPDC sec retary 
not the speakers . FollO\'li ng the report s by Drs. Alexandet', Hanson an d Senne, th e quest i on of Nomencl ature 
came up ; some f e lt that th at the tvJO terms "Newcastle or PM V- l from pigeons", used inte rchagabl y impl i ed 
greater i dentity than l'ias actually t he case. It was sugges t ed that " P~i V -l fro m pigeons " be used as t he 
term f or pi geon ou tb reaks 'ilhereas 'Newcastle disease Vii'US" be us ed as the term for isolates from chicken s 
and t urkeys . It ha s been demonstra t ed that there are differen ces which , t hough sli gh t, sh ow up us ing 
mon oclona l an t ibodies or fi ngerprint i ng; but differences in target cell acti vity (respiratory, nervous 
t i ss ue or i ntestinal epithel i um) t hough demonstrable are not great enough to i ndicate the isolates are 
different an ti gen i c types of pa ralllY xovi ruses. 

It was also pointed out that amongst the Newcastle di sease viruses i solated from pigeons or fro m 
other bi rds there is a very I·,ide range of pathogeni city and target cells. For instance the Largo strain, 
a hi ghly pathogenic iso late fro m a ca ge bit'd in Largo, Florida is very different fi'om the Ulster' strain 
which was i solated from and has a proclivity for the gut and is very mild or B-1 which invades and pro
vides i mmunization thru the t' espiratory epithelium. With regard to pathQgenicity or virule nce of the 
isolates , i t has been interesting in going over some of the older literature to find that the pri ma ry 
i so late i n th e United Kingdom was described by Doyle in 1926 as one which caused hi gh mortality and was 
highly pat hogenic for pigeons. Dr . J.R. Beach indicated that the isolates of Avian Pneumoencephalitis i n 
Californi a wer'e different fr om Nel'lcastle disease virus in that though they ca used mortality in so me 
chic ken fl ocks ilnd usually a drop of egg production, they did not cause any mor t ality, s i gns ot' disease in 
i nfected or challenged pigeons. 

Dr . Voram Weis man from Israel presented data showing the isolations that they have made fro m pigeons 
(most ly show pigeons since they do not have many racing pi geons in Israel ) cross-protected and cross
reacted with the Israeli mild B-1 type vaccine as well as with their highly pathogenic chicken isolates , 
used as re ference strains. Isolations wet'e made from an eagle. (species undetermi ned) ~/hich shO\'led ty pical 
to r t i co lli s and died, fi'om falcons, from ShOl'1 pigeons and from wild or feral pi geons. Some of the iso
lates we re submitted to Dr . Alexander for typing who reported -that t wo f rom pigeons were the same virus 
and ~Iere the same as the PMV-l isolated from pigeons i'n Great Brita i rl , whereas another one l'las typical 
Newcastle virus, La Sota t ype. 

Dr We isman concluded his remarks indicating that there was cross reaction between the var ious 
isolates although there were also higher titers bebleen anti-sera and isolates us ing homo logous material. 
However it was pOinted out earlier that it is usually true that you get a slightly higher titer between 
homologous mat er ial as contrasted to heterologous mate)'ial of the same basic sero-type. It I~as also 
po i nted out that they had recommended to the pigeon producet's and grOl~ers and fanciers in Israel that they 

should vacc inate pigeons with oil emulsion inactivated vaccine after primin g them with a mild live virus 
si mil a~ t o the B-1 or La Sota. Thi s seemed to give quite a good protection and the most recent isolates 
reported just prior to leaving for the WPDC came from a flock of birds - (pigeons) which had not been 
vaccinated. Dr . Weisman also pointed out that they had two isolates at three week intervals fro m the same 
fl ock or from the same owner and that the first isolate was typically PMV-l (as indicated by Dr. Alexander) 
whe reas the second isolate wa s typically Newcastle, La Sota type. 

Dur i ng the course of the workshop the matter of the effect of the vaccination on fertility was 
bro ugh t up, since this is a major concern of pigeon fanciers . It was pointed out that this simply may be 
a si de result since the inactivated vaccines do or may cause some irritation at the point of injection 
wh ich may lead to reluctance on the part of the hen to accept i ng her nest mate rather than an effect of 
the vaccine per se on the semen or ovules . In connection vlith the vacc~nation procedures for pigeons, 
Dr . Eskelund presented l imited data on the efficacy of a killed or inactivated oil emulsion vaccine 
pre pared from the Pr-1V -l isola t e f r om Nel'l York. The indication , las that. tll; S ~Ias efficacious , tha t tl'IO 
doses are superior toone and t hat under certain circumstances it might be available with USDA, Biologics, 
okay . 

The workshop participants voiced concern because of lack of information on the activity of pigeoneers 
om\ the poss ibility of sprea d of a more than no rmally pathogenic Newcastle disease vit'uS (PMV-l) by feral 
or racing pigeons to domestic poultry. Dr. Simon Shane from Lou i s i ana pointed out that either legally or 
i llegally large amounts of vaccine would probably be used on pi geons in the next several months or year 
an d it would be well to initate, if possible, a widespread survey of t he pigeon population to determine 
whether or not the virus or at l east antibodies to the PMV-l viruses are present in the racing pigeon 
flocks, the show birds and feral pigeons. As was po inted out, the racin g pigeon fratern i ty, in trainin g 
the bi rd for races and 1 i ke\'/i se in the races themse l ves, use many proced ures I'lhi ch commerci a 1 poul trymen 
would not. They mix goups fro m numero us sources as much as po ss ible i n order to "even up" the odds in 
races and for training; they ship or truek them long distances and then fly them hundreds or even thou
sands of mi les causing stress. Those which are coming down with the disease are likely not to return home 
and co-mi ngle either with other domest i c fl eo ks or with feral pigeons in various areas. It was further 
poi nt ed out that by immunization there I~a s a good chance that the pi geon flocks \'lOuld not only not become 
as readilv in f ected but at least would not siled the vi rus if U;l ey d d become i nfected for as l CJI1g or in as 
great amounts. 

Fu r the r it was pointed out t ha t the infection had spread f r om orig i nal sources in Europe and London 
and l i kew i se i n the United States by the shipment of presumably in fected pi geons, in to lo fts containin g 
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some suseptible hea lthy birds , with t he result in death lo sses of up to SO ! . Th is was repo rted in the 
st ate of Connecticut by Dr . Van der Heide . 

It was poi nted out th at although many of the pi geon i sol ates were of relativel y low pathogencity 
for chickens by t he c l oacal swab route but hi ghly patho geni c for pigeons when admi nistered bv t he i nt ra
veno us or intramu scula r route, they nonetheles s had high int race re bral pathogeni city indi ces and i nt ra 
veno us pa thogen i city for chickens. The standard procedure for clas sifying Nei"Jcatle disease virus from 
chi ckens or pet birds as "velogenic" is to inoculate four, 6-8 I·Jeek-old chickens by the cloacal swab . 
It was f urther pointed out that in assessing the virulence of isolates (or chal l enging to find the pro 
tective effect of vaccines) the route chosen for pigeons was the intravenous route because t his was the 
only route by whi ch high mo rta lity, even with virulent strains, could be assured. Dr. Weisman pointed out 
in his discuss ion that the signs caused by typical viru lent Newcastle disease virus from chickens and the 
PMV- l isolates hom pigeons were indistinguishable, being torticollis, le g ';Ieakness and instability, diar r hea 
and death. 

During 198~especially in the New York area, a national organization of racing pigeoneers at t empted 
to curta il racing or to not race the birds unless they were vaccinated. This did not work out too well 
since the response was not enthusiastic. Attempts to encourage vaccination of racing pigeons met wi t h less 
than enthusiastic response due in part to recommendations made by various racing pigeon people und some 
veterinarians dealing \'Jith pigeons against the use of vaccines because of "sterility problems". There is 
no evidence at all that vaccination does effect fertility except possibly as suggested earlier because 
of the ir r itation and painful effect leading to lower acceptance rate on the part of the hen from the cock. 

Dr. Alexander pointed out that having endorsed vaccination for pigeons, after about a three month 
hiatus when no vaccine was available legally in the United Kingdom, there was a fair degree of acceptance 
of this i dea and that there was apparently go od protection against overt disease. One problem he pointed 
out, however , was that ha vi ng vaccinated the birds at one tim~ pigeoneers frequently felt no urge to repeat 
the procedure. For example if a loft of birds were vaccinated in 1983 they did not need to be vaccinated or 
the floc k di d no t need to be vaccinated in 1984. As a consequence when the 1984 cases started coming in 
about 80+% were in young birds which had never been vaccinate~ no vaccination was done that year. He also 
indicated despite the fact that there had not been any los ses in vaccina ted or properly vaccinated pigeons 
or in loftswhere vaccination had been practiced some of the racing pigeon clubs, particularly those around 
London recommended against vaccination. He also mentioned then that of the first 60 pigeon caseS Whi ch 
were diagnosed in 1984, 50 of them were from the area where vaccination had been either poorly done or not 
done in whidl vaccination \'Ias recommended against. 

It was suggested that one of the problems in the United Kingdom were unvaccinated susceptible chic ken 
and tu rkey flocks ; fecal contamination of feedstuffs or direct to-ming ling of infected feral pigeons with 
poultry was associated ~Iith rather severe losses in a poultry population in \'Ihi ch no vaccine use \'Ias per
mitted. The matter of vaccination versus immunization was emphasized; it was pOinted out that it is 
necessary to apply effective vaccine properly and to develop a good vaccination program for use in com
mercial chickens and turkeys . The potentia l spread of PMV-l from pigeons to domestic poultry shou ld be 
borne in mi nd and may change the epi demi 01 ogy somel~hat. Dr. Edson menti oned that breeder turkeys were 
usually vaccinated against Newcastle disease, but that commercial (turkey) meat flocks were seldom 
vaccinated and that this therefore might affect the flocks. It was also pointed out that not all the 
racing pigeons got home but that particularly the sick ones are very likel y to drop out and migh t mingle 
with other groups of feral or confined birds. 

Amongst the pigeoneers it was suggested that veterinarians encourage pigeon fanciers to vaccinate, 

pointing out its efficacy, particularly pr ior to the racing season and the training flights. 


Diagnosis in a di agnostic laboratory would depend on serology, h,istory of the flock (especially of 

vaccination) and possibly virus isolation. Usual HI tests do not, of course, reveal the source of the 

virus stimulating the titer (vacc ine, field infection etc .), but paired serum samples from the same flock 

or birds with a rise in titer suggests reinfection due to re-vaccination. re-exposure to a fie ld virus 

regardless of source ( that is pigeons or chickens). Characterization would depend on more precise and 

sophisticated procedures . but no basic change in diagnostics shou ld be necessary. 


The sessions closed with comments by Bob Hanson somewhat like this: "We have been hearing the des
crip ti on of a disease in pigeons which was recognized for the first time a relatively few years ago and, 
which, as has been pointed out, spread in a rather frightening fashion to most of the worl ~ wher~ pigeons 
are being raised and handled. The manner in which pigeons are handled to show them or to race t hem cer
tainly helps disseminate the disease. We are dealing \,Iith a virus I~hich yJe knO\'I, "Newcastle disease virus", 
which has a tremendous potential for showing different types of behavior in chickens; it varies al ] the way 
fro man avirulent infection to a highl y pathogenic, fulminating disease. 

"I t behaves differently in different species so that a disease that is highly pathogenic for chickens, 
for example and will kill chickens in no time at all, but in some of the wild species of birds in which the 
virus can be isolated it i s aviru lent. So that the deqree and nature of vir~lence of this disease relates 
only to the host in which it is described. If you man~pulate it in the laboratory even a few passages you 
can make changes in that population and change its belliwior. So the primary thing is that it is a very 
adaptable agent, it can take advantage of the situati on; and \~hat we al'e talking about is more of a potenti al 
pl'oblem than a current, real problem as far as the poultry industl'y is concerned. But certainly if there i s 
a new way for an old disease to get around we have to pay attention to that fact. I think that that is a 
pri mary concern that we have; it i s getting around in a way that is new and we do not know what implication 
t ha t I'Jill have to the control of the disease in poultry ." 
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SUMMARY OF THE AVIAN PARAMYX OVI RUS WORKS HOP 

C . ',.J. Sea rd 

Southeast Poultry Research Labora tory 


Athens, Georgia 


On March 3, 1985 a rather l arge group of interested i ndividuals ga thered on the UCD campu s to partici 
pate in a work shop on avian paramyxoviruses. The workshop was most t ime l y Decause of the recent eme rgence of 
pig eon paramyxo vi r us p,'Dbl ems in Europe , especially Great Brlti an. Ur~en cy. was ad~ed ~or t he .I'JOrk shop as i t 
be ca me knovm t ha t t he pi geon vir' us hao gained ac cess to t he U.S. , caus l llg dlsease 1n p1geons 1n the sta tes 
of .levI Yor k. Ve ~'mont , Ne\·, Je ~' sey , Connecticut , and in the B lt imore - Wash ington area . 

Fortuna te ly , tl10 uf the \'101'1 d' s expe r ts 011 the av i an par amyxovi ru ses I'Jere speakers at the workshop . 
Firs t Dr. Dennis Al exande r , Cen t ral Veteri nary Labontory, Weybri dge, England , led off t he mee ti ng with a 
review of the av ian paramyxov iruses. He vias followed by Dr. R.P. Hanson, Un i ve rs ity of Wiscon s i n, long noted 
for his Newcast l e contr ibu tion s, who discus sed the influence of mutat i ons on the evolution of the Newcast le 
viruses. 

It wa s entirely approp r iate that such a workshop be hel d in Cal i fo rnia, for it was i n this state that 
Dr. Bea ch pub li shed on the unique "pneumoencephalitis" t h t occ urred in the 1940's. It differed mar ke dly 
in cl i nical signs from the classi cal Newcast le disease des cri bed in 1925 by Doyle\ it was subsequent l y 
identified as Newcastle disease . Ne\'lcast l e is a type 1 av i an paramyxovifus . 

It was also i n California that Dr Ray Bankowski in 1956 i so lated a new virus f rom chickens called 
Yucaipa vir us . \·Ie now knol'l that thi s is a type 2 avian paramyxovirus. 

Also in 1972-73 in California , the first extensive state/federal/industry eradication effort was mounted 
to rid the area of Viscerotropic VeloQeni c Newcastle disease vi r us (VVND). The effort will go down in disease 
contro 1 hi story as the most massive, but successful di sease erad i cat i on effort in poultry. 

Finally, an event took place during that VVND eradicat i on effort that ha s had a great influence on 
acquiting infonnation to i mp rove ou'r understandin g of both the ortllO- and paramyxoviruses . The event was the 
recovery by Slemons ~J.M of influenza isolates from the feces of apparently healthy waterfm·ll . Many pre
vious attempts to recove!' such viruses from ducks had been made f r om the respiratory tract. After this 
finding in California, the widespread prevalence of the influenza viruses in waterfowl began to be realized. 
During the sea~'ches for influenza viruses, a l arge number of avian paramyxoviruses have been recovered from 
waterfol-Il . 

PMV- 3 has been a problem in the turkey industry for over 15 years . Both PMV 2 and 3 can cause mild 
respiratory disease and egg production problems (declines , pigment loss , thin shel l s) if they are not com
plicated by other co-infections. \·Ihen pr'1V-3 is complicated by co-infections of Al caligenes f~, 
Pasteurella, or 1ycoplasma, considerable mortality can result . Other comp l icating factors that i nfluence the 
respon se of poultry to the avian paramyxoviruses include the reactions fr om the use of live vaccines, 
pl1,Ysiologic and enviromental stresses and a compromised ilmlune system . 

Dr. Hanson discus sed the probable strategy that has enabled the Newcastle disease viruses (Avian PMV-l) 
to evo l ve rapidly as opportunities arose. He proposed that the NO viru ses are generally a very heterogenous 
popu lation of viruses with a fairly consta nt character as long as the environment remains stable. However, 
when the environmental pressures change to favor the emergence of minority popu lati ons, the character of the 
overall virus populat i on changes. Even pl aque purified Newcas tle virus cultures are now considered to be 
more of a population of viruses than a clone of virus partic l es . This is due to the clumping of V1r10ns 
preventing the picking of a homo genous population when a pl aque is picked. Simi la r ly, birds are generally 
exposed not to a single virion but to a large number of var ied vi r i ons as the disease progres ses through the 
avian population . Dr. Hanson pointed out that cultures of Newcastle virus that are classif ied as virulent 
or highly pathogenic also have avirulent virions in their population. Likewise , avirulent cultures may have 
highly virulent virions in their population that, through special ma nipUlations , can be recovered. 

He believes that the rapid changes that occur in Newcastle viruses during an epidemic are not due to 
mutations but to the emergence of minority populations brought on by enviromental pressures or opportunities. 
These virions may go on to eventually predominate to make the virus which is re covered at the end of the 
epidemic quite different from the virus isolated at the beginning. These later viruses are generally less 
virulent, kill slower and are therefore shed longer. They are , therefore , more likely to eventually dominate 
than those viruses which kill their hosts rapidly. 

Denn i s Senne of the National Veterinary Services Laboratot'y in Ames presented information on the 
characterization of 24 iso l ates of pigeon PMV-l Newcastle virus submitted from New York , New Jersey, Vermont 
and i~aryland lofts. He stated tllat the virus is sometimes \~itho u t significant HA activity on initial isola
tion in chicken embryos . The virus grm'ls well in chicken kidney cells. All of the 20 isolates tested pro
duced mortal ity in pigeons that averaged 63 ?~ . Disease vias produced in chic ens on ly upon 1. V. administration. 
When infected pigeons were housed with chickens, the virus was successful ly trans mitted to the chickens as 
ev i denced by ~'ecovery of tIle virus from the ch i c ken s fro m days 13 to 34 . The mea n embryo dea th time s 0 f the 
pigeon isolates I'las over 100 hours which, by the currently accepted ct'iteria, \'lQuld result in them being 
classified as lentogens . Infected pigeons shed virus for as long as 20 days with 4 to 17 days being usual. 
The mean death time in pi geons was 9.45 days with a range of 4 to 25 days. 
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