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INTRODUCTION 

The Environmental Health Criteria (EHC) documents produced by the 
International Programme on Chemical Safety include an assessment of the 
effects on the environment and on human health of exposure to a chemical 
or combination of chemicals, or physical or biological agents. They also 
provide guidelines for setting exposure limits. 

The purpose of a Health and Safety Guide is to facilitate the application 
of these guidelines in national chemical safety programmes. The first three 
sections of a Health and Safety Guide highlight the relevant technical 
information in the corresponding EHC. Section 4 includes advice on 
preventive and protective measures and emergency action; health workers 
should be thoroughly familiar with the medical information to ensure that 
they can act efficiently in an emergency. Within the Guide is an 
International Chemical Safety Card which should be readily available, and 
should be clearly explained, to all who could come into contact with the 
chemical. The section on regulatory information has been extracted from 
the legal file of the International Register of Potentially Toxic Chemicals 
(IRPTC) and from other United Nations sources. 

The target readership includes occupational health services, those in 
ministries, governmental agencies, industry, and trade unions who are 
involved in the safe use of chemicals and the avoidance of environmental 
health hazards, and those wanting more information on this topic. An 
attempt has been made to use only terms that will be familiar to the 
intended user. However, sections 1 and 2 inevitably contain some tech-
nical terms. A bibliography has been included for readers who require 
further background information. 

Revision of the information in this Guide will take place in due course, and 
the eventual aim is to use standardized terminology. Comments on any 
difficulties encountered in using the Guide would be very helpful and 
should be addressed to: 

The Manager 
International Programme on Chemical Safety 

Division of Environmental Health 
World Health Organization 

1211 Geneva 27 
Switzerland 



THE INFORMATION IN THIS GUIDE 
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1. PRODUCT IDENTITY AND USES 

1.1 Identity 

Common name: 	Quintozene 

Chemical formula: 	C6C15NO2 

Chemical structure: 	 NO2 

Cl 	Cl 

Cl 

Cl 

Common trade names: 	Avicol, Botrilex, Brassicol, Earthcide, 
Fartox, Folosan, Fomac 2, Fungiclor, 
GC 3944-3-4, Kobu, Kobutol, KP 2, 
NCI-000419, Olpisan, PCNB, Pentagen, 
Terraclor, Terrafum, Tilcarex, Tritisan (a 
complete list of trade names is available 
from IRPTC (1983) 

CAS chemical name: 	pentachloronitrobenzene 

CAS registry number: 	82-68-8 

Relative molecular 	295.36 
mass: 

Hexachlorobenzene is often found as a contaminant in quintozene and 
levels can range up to 3%. (in the past, levels as high as 30% were found, 
but regulations have been introduced in many countries to restrict these 
levels). 

1.2 Physical and Chemical Properties 

Quintozene is a pale yellow-to-white (depending on the purity) solid with 
a musty odour and a melting point of 142-146 C. It is soluble in carbon 
disulfide, benzene, chloroform, ketones, and aromatic and chlorinated 
hydrocarbons, but is practically insoluble in water. 



PRODUCT IDENTITY AND USES 

It is quite stable in soil, but eventually degrades to pentachioroaniline 
(PCA). 

13 Analytical Methods 

Gas chromatography combined with electron capture detection is used for 
the analytical determination of quintozene. 

1.4 ProductIon and Uses 

Quintozene has been used as a soil fungicide and as a seed dressing since 
the 1930s. It is available as a wettable powder, dust, emulsifiable 
concentrate, granules, or in combination products. 



2. SUMIVIARY AND EVALUATION 

2.1 Quintozene Toxicity 

On the basis of the oral LD50 in the rat of 12 000 mg/kg, WHO (1986) 
classified quintozene in the category of technical products unlikely to 
present an acute hazard in normal use. 

No-observed-adverse-effect levels in long-term studies on the rat and the 
dog were 1.25 and 0.75 mg/kg body weight (25 and 10 mg/kg diet), 
respectively. In long-term studies on rats and at higher dosages (63 mg/kg 
diet), quintozene gave rise to liver hypertrophy with some histo-
pathological changes; dogs administered 5000 mg quintozene/kg diet 
exhibited more severe liver damage with fibrosis. In short-term studies on 
female rats, quintozene caused induction of mixed-function oxidases. 

Quintozene is ptrtly metabolized and partly excreted unchanged and does 
not accumulate in tissues. 

Purified quintozene is not considered to be teratogenic. 

Quintozene is generally negative in short-term tests for genetic activity. 

Equivocal or negative findings have been reported in carcinogenicity 
studies on rats and mice.°  Hexachlorobenzene, an impurity in technical 
quintozene, is carcinogenic for mice, rats, and hamsters. 

Quintozene is a weak skin sensitizer, but not an irritant. 

With the exception of a single case of conjunctivitis in an occupational 
setting, no other cases of poisoning or adverse effects have been reported 
in man. 

2.2 Human Exposure to Quintozene 

The general population can be exposed through residues in food, 
especially in oils and fats. Information on exposure from other sources is 
01 a recent (1986) NTP study on purified PCNB in mice, no evidence of carcino-
genicity was found at high dose levels. 



SUMMARY AND EVALUATION 

lacking. No cases of accidental or occupational overexposure have been 
reported. 

2.3 Evaluation of Health Risks for Man 

With the exception of some data on residues in food, no human exposure 
data are available for quintozene. It is therefore difficult to evaluate the 
hazard for man of present exposures to this substance. Nevertheless, the 
low toxicity of quintozene that has been demonstrated in short-term and 
long-term animal studies indicates a low degree of concern in relation to 
human health effects. 

2.4 EvaluatIon of EfTects on the Environment 

Quintozene persists in soil with a half-life within the range of 4-10 months. 
Part of it is lost from the soil by volatilization. Biodegradation, mainly to 
pentachloroaniline, is an important route of conversion. Photo-
degradation is not important. 

The only significant adverse effect reported for quintozene is on 
earthworms. In laboratory tests, quintozene applied as a soil fungicide, at 
recommended doses, appeared to have long-term toxic effects on the 
earthworm. Unfortunately, no observations of the effects on earthworms 
of quintozene alone, during field use, are available. 

There is no evidence that quintozene represents a threat to non-target 
organisms. It has a very low acute toxicity for fish and Daphnia. 

Its bioaccumulation by fish is low, and no effects have been reported on 
terrestrial plants, birds, or microorganisms. 

10 



3. CONCLUSIONS AND RECOMMENDATIONS 

3.1 Conclusions 

The general population does not appear to be at risk from 
residues of quintozene in food. 

Exposure of the general population via air and drinking-
water could not be evaluated because of lack of data. 

Occupational exposure has not been reported to cause any 
adverse effects. 

There is limited information on the effects of quintozene 
in the general environment. It has been shown to be toxic for 
earthworms in laboratory tests. Data on other organisms 
suggest that quintozene does not pose a problem in the 
general environment. 

Quintozene does not biomagnify. 

The major toxicological concern with quintozene is the 
presence of hexachlorobenzene as an impurity. 

3.2 Recommendations 

Levels of impurities in quintozene, especially hexachloro-
benzene, should be kept to a minimum. 

11 



4. HUMAN HEALTH HAZARDS, PREVENTION 
AND PROTECTION, EMERGENCY ACTION 

4.1 Main Human Health Hazards, Prevention and Protection, First Aid 

Quintozene is a practically non-toxic organochlorine fungicide. 
Nevertheless, the correct precautions should be observed in its handling 
and use. 

For details see the International Chemical Safety Card on pages 18-21. 

4.1.1 Advice to physicians 

Poisoning is unlikely to occur unless a massive overdose is swallowed. In 
this case, it is not necessary to induce vomiting. If gastric lavage is 
undertaken, a cuffed endotracheal tube should be used. Otherwise, a clear 
airway should be maintained and respiration should be safeguarded. 

4.1.2 Health surveillance advice 

No routine medical supervision is required. 

4.2 Explosion and Fire Hazards 

4.2.1 Explosion hazards 

The explosion hazard will depend on the solvent used in the formulation 
or on the characteristics of the dust. 

4.2.2 Fire hazards 

Liquid formulations containing organic solvents may be flammable. 
Extinguish fires with alcohol-resistant foam, carbon dioxide, or powder. 
With sufficient burning or external heat, quintozene will decompose, 
emitting toxic fumes. Fire-fighters should be equipped with self-contained 
breathing apparatus, eye protection, and full protective clothing. 

12 



HUMAN HEALTH HAZARDS, PREVENTION AND 
PROTECTION, EMERGENCY ACTION 

The use of water spray should be confined to the cooling of unaffected 
stock, thus avoiding the accumulation of polluted run-off from the site. 

43 Storage 

Products should be stored in locked buildings, preferably dedicated to 
pesticides, and kept out of reach of children and unauthorized personnel. 
They should not be stored near foodstuffs or animal feed. 

4.3.1 Leaking containers in store 

Take precautions and use appropriate personal protection (see the 
International Chemical Safety Card on pages 18-21). Empty any product 
remaining in the damaged/leaking containers into a clean empty drum, 
which should then be tightly closed and suitably labelled. 

Sweep up spillage with sawdust, sand, or earth (moisten for powders), and 
dispose of safely (section 4.5.2). 

After emptying, leaking containers should be rinsed with at least 1 litre of 
water per 20-litre drum. Swirl round to rinse the walls, empty, and add the 
rinsings to the sawdust or earth. Puncture the container to prevent re-use. 

4.4 Transport 

Local requirements regarding movements of hazardous goods should be 
complied with. The product should not be transported in the same 
compartment as foodstuffs. Containers should be checked before 
despatch to ensure that they are sound and that the labels are undamaged. 

4.5 Spillage and Disposal 

4.5.1 Spillage 

Before dealing with any spillage, the necessary precautions should be taken 
and appropriate personal protection should be used (see the International 
Chemical Safety Card on pages 18-21). 

13 



HUMAN HEALTH HAZARDS, PREVENTION AND 
PROTECTION, EMERGENCY ACTION 

4.5.1.1 Solid products 

The remaining spilled product should be absorbed on moist sawdust, sand, 
or earth, swept up, and transferred in a suitable container to a safe place 
for disposal (section 4.5.2). 

4.5.1.2 Liquid products 

The liquid can be prevented from spreading or contaminating other cargo, 
vegetation, or waterways, by making a barrier of the most suitable material 
available, e.g., earth or sand. 

Spilled liquid should be absorbed on sawdust, sand, or earth, swept up and 
placed in a closeable container for later transfer to a safe place for disposal 
(section 4.5.2). 

4.5.1.3 Aliproducts 

As soon as possible after the spillage and before re-use, all contaminated 
areas should be covered with damp sawdust, sand, or earth. This should 
be swept up and placed in a closeable container for later transfer to a safe 
place for disposal. Care should be taken to avoid run-off into water 
courses. 

4.5.2 Disposal 

Surplus product, contaminated absorbents, and containers should be 
disposed of in an appropriate way. Waste material should be burned in a 
proper incinerator designed for organochlorine waste disposal (1000 °C 
and 30 min residence time with effluent gas scrubbing). If this is not 
possible, it should be buried in an approved dump or landfill where there 
is no risk of contamination of surface or ground water. Local legislation 
regarding disposal of toxic wastes should be complied with. Containers 
must be punctured to prevent re-use. 

14 



5. HAZARDS FOR THE ENVIRONMENT AND 
THEIR PREVENTION 

Although there is limited information on the effects of quintozene in the 
general environment, it has been shown to be toxic for earthworms. Data 
on other organisms suggest that quintozene is not a problem in the general 
environment. Its bioaccumulation by fish is low. It does not biomagnify. 

Discharges arising from the manufacture, formulation, and use of 
quintozene should not be allowed to pollute the environment and should 
be treated properly. 

15 



6. INTERNATIONAL CHEMICAL SAFETY CARD 

This card should be easily available to all health workers 
concerned with, and users of, quintozene. It should be displayed 
at, or near, entrances to areas where there is potential exposure 
to quintozene, and on processing equipment and containers. The 
card should be translated into the appropriate language(s). All 
persons potentially exposed to the chemical should also have the 
instmctions on the chemical safety card clearly explained. 

Space is available on the card for insertion of the National 
Occupational Exposure Limit, the address and telephone 
number of the National Poison Control Centre, and for local 
trade names. 

17 



a) 

a) 

a) 
0 
C 

C 

cl 

41 

C 

IJ 

U 

00 

cq 

00 

00 

cn

I-.  a) 

Eb a) 

U 

U 
F- 

H U 

a) co c 
d, 	C 

a) . C 

- 0 
. 	_o_ 

.-1 
C. 	a) r') 
a) 	_ - 

- 	0 • 	a) 
o 	Co( a) 
o 	- c 

- • 0 

a) 

C 

•00 
O9Lr 

C7, .C'o 
—--N C'- 

U 
0 	 lD 

a) H 
C 

0 

C 
U 0 

° 	a) 

— 	 0 



0 

I. 

4) 

4) 
0 

- 
4) . 

0 
0 - 

cu 
4) 
0 

4) 

4) 

4)4) 0 
0 

0 04) 
4) 

b1) 
4)4) 

0 
4) 

4) 0- 
4) 

4) 
I- 
4) 

-4) 
4) 

4) bO 
4) 

4) - 

cl 
- 

C 

CIS to 

• o4) • 0 . I, 4) 

- - • 
0b 
4).E. 4) 

4)00 

4) 4) 
E 
4) . 

.9 
4) 4) C#) •9 .9 4) 

0b0 

I ri' 
4)4) 

E 

4) 

4) 
4) z 4)0 

0 U 

z 
0 
I- 

0 

19 



a) 

b1 
° 

h 
— Clioo b ;r c) 
0 

o 
E cr o 	•U '< FJ. d000 

o z 
° Ea) . F a)  

c 

U 
a) 

a) 
- U 
_ • Z a) iOa) a) 	- 

z c .2°a) 
04 

0 
- 

— 

. 	- 
- 70  

QC 

— 0.2 	•t: 
a) 	.Q a)• 

43 
a) • 	 Q _0 

6ao 
a) bO 

— 
0 

0c0bb 
a) 

20 



21 



7. CURRENT REGULATIONS, GUIDELINES, AND 
STANDARDS 

The information given in this section has been extracted from the 
International Register of Potentially Toxic Chemicals (IRPTC) legal file and 
other UN sources. The intention is to give the reader a representative, but 
non-exhaustive, overview of current regulations, guidelines, and standards. 

The reader should be aware that regulatory decisions about chemicals 
taken in a certain country can only be fully understood in the framework 
of the legislation of that country .a 

7.1 Previous Evaluations by International Bodies 

The FAO/WHO Joint Meeting on Pesticide Residues (JMPR) reviewed 
residue and toxicity data on quintozene in 1969, 1973, 1974, 1975, and 1977. 
The conclusion in 1977 was that 25 mg/kg diet, equivalent to 1.25 mg/kg 
body weight was a no-observed-adverse-effect-level in the rat and 30 mg/kg 
diet, equivalent to 0.75 mg/kg body weight, in the dog. On the basis 
of these data, the estimate of an acceptable daily intake (ADI) for man was 
0-0.007 mg/kg body weight. 

IARC (1974) did not come to a conclusion on the carcinogenicity of 
quintozene, because of lack of data at the time. FAO/WHO (1978) 
concluded that there were no indications that administration of quintozene 
resulted in carcinogenic activity. 

In the WHO recommended classification of pesticides by hazard and 
guidelines to classification (WHO, 1986), quintozene is classified in the 
category of technical products unlikely to present an acute hazard in 
normal use. 

7.2 Exposure Limit Values 

Some exposure limit values are given in the table on pages 23-25. 

When no effective date appears in the IRPTC legal file, the year of the 
reference from which the data were taken is indicated by (r) 

a The regulations and guidelines of all countries are subject to change and should 
always be verified with the appropriate regulatory authorities before application. 

22 
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CURRENT REGULATIONS, GUIDELINES, AND 
STANDARDS 

73 Specific Restrictions 

The use of quintozene is permitted with certain restrictions in, among other 
countries, the Federal Republic of Germany, Finland, Japan, the 
Netherlands, the United Kingdom, the USA, and the USSR. In the USA, 
the hexachlorobenzene level must be reduced to less than 0.1% in technical 
products. In the Netherlands, the technical material used in the 
formulation may not contain more than 1 g hexachlorobenzene and 10 g 
pent achlorobenzene per kg. The use of quintozene was prohibited in Italy 
in 1973. 

7.4 Labelling, Packaging, and Transport 

No specific guidelines found. 

7.5 Waste Disposal 

In the USA, any non-domestic waste containing quintozene must be 
treated as hazardous waste. Specific instructions are given for 
incineration. Under the Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA) of 1980, as amended, unless 
in compliance with a specified permit or procedure, owners/operators of 
vessels or onshore or offshore facilities must notify the USA government 
of any release of pentachloronitrobenzene (quintozene), in or on navigable 
waters, adjoining shorelines, the contiguous zone, or beyond the 
contiguous zone, or to any other environmental media (air, land, or ground 
water) in an amount equal to or greater than one pound (0.454 kilogram). 
The United States Environmental Protection Agency, on March 16 1987, 
proposed raising this reportable quantity to 100 pounds (45.4 kilograms), 
but has not yet done so. 

In Finland, any waste containing quintozene is classified as hazardous 
waste and must be treated according to specific instructions. 

26 
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ntent I'uhl Rhing Sers ice ( Flu,! ii 1,', a/i). P 0. Box 
04, ( ANIIERR A V( .1.2601: aior, , I/ti s,iuul, r/,siio; 

Australian (los ernment Publishing Sen ice Book 
shops at: 70 Alinga Street, CANBERRA CITA AC I. 
26(10: 294 Ade (aide St rc Ct, FRI S B A Ni Queenxl.ind 
4000: 347 Sn attston Street, Ml LBOI.RN I-  A IC 301/0: 
309 Pitt Street, SYDNF'r, N.S.Vi. 2000: Alt Neuman 
I louse. 200 St. George's Teniace, PF RTH, 55 A (i//OIl. 
Industry I louse. 12 Pine Street. A 1)1 L A 11)1. S A 5000 
56- 162 MacqLtar:e Street, 110 BA RT. T.A S 7000 R. 

hill & Son Ltd .61)0 St. Kilda Road, MEl BOOIRNI 
A IC 3004: Lasuson hlotise, 10-12 ( lark Street. 
CROW'S NI SI. NS\A 2065 

Al. STRIA: Gerold & Co., (iraben 31, 1011 All NN A I 

BANGLADESH: I lie AS 110 Rettresentatise. (,.P 0. lbs 
250. I)II'AK\ S 

BELCIt.M : Jar 6no6i : Office International de Librainie 
si., tiscnue M,trtiix 30, 1050 BR F S SEES. Ion jieni 

oi1,i st/i api,! iiibtsiip,,oio : 1)10cc Inter national des 
Peruidiques. asenue Louise 485, I00 11Rl. SSI LS 
Sti/tisiipr,oni to B ar/il lisa/lit ill/i: Jeati de I ,innos. 
202 asen Lie da Rio. 1060 BRUSSI I S 

BHL TAN: is, India. AS 110 Regional 011ice 

BOTS'A ANA : Bots,slo Books (Pt, ) Ltd , P 0. Flits I s72, 
G AI8ORONI- 

BRAZIl,: Biblioteca Regii n,,I dc Mcdicina OMS/OPS, 
Sector de Pubticaçi'ies. C usa Postal 211.301. A da C Ic 
mentino, 04023 S kO I'\t, LU, S I' 

Bt RIAIA: we India, \A 110 Region.it 0) l'ice 

('ANADA:C ,inadian Pahlic Ilealth Assoeiatiiin. 1335Cc- 
1mg Asenu,,, Swte 210, OTTAV'A, Ont Ku 9N8 

('HINA: China National l'ahlisations Inipo:t & I spoit 
Corpor.ttion. P 0. Box 88, RI IJ INC / I'l KIN C/I 

I)EAIOCRATIC I'EOPI.E'S REPE BLIC OF IOORFA: is's 
India. Vi 010 Regional 0/lice 

DENMARK: Mu nksgaard / x tort and S uhscripi ions 5cr- 
lice. Nsnrre Sogade 33, 1370 COI'I NI I AGUN K 

FIJI: I he WHO Represettt:itis c. P.O. Box 113, Si VS 

FINLAND A k,itecni men K na ks u pp.i. kesk u ski I U 2. 
01)10I 1111 SINKI 10 

FR AN ('F: Lihr,ta in A rnette, 2 rue C haiti r' I )e l,ss tone. 
75006 PARIS 

GERMAN I)EMO('RATIC RFPL B1,IC: I)uchhaus Leitt 
zig. l'ostl ic/i 140. 70I LEI PZIG 

GERMANY. FEDERAl. REI'UBLI( OF: (ills: AeiI,sg 
(1 mbl I, G in nhe,niur 5 r,t,(o 20, 5 otlich sS(O, 6236 
F SCIII1ORN 
Fluch handlung .A lcxander I Iorn. F rte,lrichstr,slIe 3, 
Postl,ich 3340, 6200 WIF SI) 51)1 N 

GHANA: Fides Enterprises, PU. Box 1628. A( ( R S 

GREECE: G. ( . I le/therouilakis S A. Lihr,oiie :nterna 
tisin,sle, rue Nil. s4, ATIII \S / I. 126/ 

HONG KONG: I long Kong (jot ernnient Inlirrniation 
Sets ices, Beaconsl'ie Id House. 6th F bar, Queen's 
Road, Central, VI( TORI.A 

III NUARA : Kult,ir,s. I' () lbs 149. III. I)AI'FST 62 
INDIA: 55 110 Regional 0)13cc liii South-Last Asi,s. AS orlcl 

I le,slth Ilonse, Indraprastha I state. Al,sh,slnia G,aidhi 
Road, NI 50 DELI 11111/1(1)7 

INDONESIA: PT. Kalman Media I'usak,i, Pus,it I'ercl,s 
gangan Senen, Illock I. 4th Floor, PU. Box 3433/Jkt, 
J AK \RTA 

IRAN (ISlAMIC REPUBLIC OF): Ir, n Cnisersit, Press, 
85 P,srk \senne, PU Flux 54/s51 OEIIFR AN 

IREI,AND: TD( Publishers. 12 North I'rederick Street, 
Dl. BLIN 

ISRAEl,: Ileiliger ((0.3 N,ahan St',iuss Street. JER11 1 -  

S ALUM 9422 
ITALY: I'dizioni Miners s Medica. C otso Braat,snte 83-85. 

10126 TI. RI's: Via Lantarnior,i 3,20I00 MIL AN: A hi 
Spallaneani 9, //// 161 RUM F 

JAPAN: Maruzen Co. Ltd.,I' U. lbs 900,TUKYU Inter-
na1on,sl. I//I) 31 

JORDAN: Jorel,ni lloo k Centre ( o. Ltd.. F nile rsitx 
Sti eel. I' 0. lox 30I / A I-i uheiha 1, 5MM AN 

Kt S'nAI1': I he Kuts ait I800kshusps Co. Ltd., Thwi,sv,sn Al-
(ih,snem Bldg., P0. Box 2942, KI."A AlT 

LAO PFOPI.E'S I)EMOCR ATI(' REPUBLIC: The V 110 
Repiesentatise, 00 lbs 343. VIILNTI,ANF 

LI. XEISIBOI RG : I.ittr, inc clu ( ,,ntre. 49 hd Ro il, 
LI \LMIFOI. RU 

Al Al. ASS I: \1,tl,sxp i Ibook Sen ice, P.O. lbs 300044. ('hi-
chiti. Ill ANTS RI 3 

Al ALAS SI A: The AAII() Retiresent.itise, Room 10904, 10th 
I boo \A ,sni,i Lint I oa Song Ills mci l I itcpatrsck's 
lbu:lding/. falan Ra,s C ltul,in. K( AL A IF MI'F R 05. 
I/I P 0. lbs 2950. K I' AL A LIJ NI PI.'R 0I-02 Parr, 's 
lbo,ik Center. 124-I Julan Inn S,smhanthan, 10 hiss 
10960, 50730 RI. Al A LI SIll. K 

\IALI)I% ES: ii, Incli,i, 'Al 0 Regai i,sl 0)11cc 
SIEXICO : Libreria lntern,ition,sl. S.A.de CA., As. So tori 

206. 06 I//I/-Fl F \IC'U. 13.1. 
\IONCOI.lA: wc Indi.i. Ak 110 Regional OlIlce 

MOROCCO: F d tUnis Li Porle. 281 as cii,, e Mohim ni. 
A. RAI8AT 

',EVAI. : iii India 55110 Regnin.sl 010cc 

\ETIII-RL ANDS: Fledsc,il Books Lsirotte lb'. Noorder 
,s,,l 38. 7241 18L I DCIII Al 

NESS '/.E A1,AND: Ness /e,,land (ioseinment I'rinting 
011ice. l'uhltshing ,Adni,nistratioit, Pnisate Bztg, 'A EL-
I INU [ON, 'pSalter Street. WELLINGTON: AAorld 
Ti,icl,, Building, Cuh,ic,ide, ('uha Sheet. 'A I-I I ING-
TON, (dais miii ill ldioik /1 010 at: Flannatord Burton 
Buildine, Rsitlancl Street. Pnis ate Bag, AFIC KLAN ft 
155 lIe: shard Street, Pris ate Bag. CHRISTCHURCH: 
\lex,,n,lr,i Street, P.O. lbs 057. Fl AMILTON: T & G 
lb: lId ittu. I' rice,, Street, P 0. lbs 1104, Dl. N F DIN R. 
lull & Son I id.. Ideal Ilouse. Cnr (,,llies Asenue & 
Eden Street, Nesrm,irket. \F'CKL ANI) I 

NOR55.AS : T,inutti 	Karl Johan A.S .1'. 0. Bits 1177. Scm 
ti an:. N-0107 OSLO I 
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PAKISTAN: Miria Book \uenci, 65 Sh,:hr,:h l-'Qu.nd-F-
Acam, P0 Box 729, LAHORF 3 

PAPFFA NEW GLINFA: I he WI 10 Reprcsen:ati:e. 1 1 0. 
Box 646, KONF 1)011k 

PHILIPPINES: \'v:irld F Iealth Organizai iou, Regional 
Office for the Wcstc or Pacific, P 0 Box 2932. 
MANIL.A 

PORTL GAL: Li: ran,: Rodrigues. 106 Ri: ,i do 0:: xi. LI S-
BON 2 

REPLBLIC OF KOREA: The WI 10 Represcntalixe. (en- 
toil 11 0. Box 540 SEOL F 

SING 'vPORE: The \9 [1(3 Rcprcscntatise. 144 Sloulmein 
Road, SINGAPORE 1130: Nev,ton P.O. lox 31. SIN 
G SPORE 9122 

501, TII AFRI('A: (:01w:: major l,o::A tori: 

SPAIN: Ministerni de hauidacf y C onsun:o. C nirx paMi-
caciones, l)ocnnuentacjon i Biblioteca. Paseo dc 
Prado 18, 28014 MADRII) - Cornercial Atheneunu 
S'S., C'onsejo ic C'iento 130-136, 0800 B.SRCI 
LONA. General 'vIoxcardo 29, M,SDRID 20 Libreria 
Diac the Santiis, ['0 lox 6050, 28)106 \4,\DRII), II::I-
nrc', 417 1  419, 00822 H SRCELON.\ 

SRI lANKA: ii India. S'v'Hl) Reg:on:d 011l:e 

SWEDEN: /o: /'nih:: Ak ieholaget C. F Unties KLingi, 
IIo:hokhandel, Reger:ngsgatan 12, 10327 STOCK-
HOL M Ti:: p: : no/i: a): ' Wen ncrgrcnAS ill an', 511. 
II cix 30004. 1042 STO( KIlO! 51 

SWITZERLSND: Med'iinischeu 'verlag Ilans (lube:', 
L,ingg,issstr isse 76,3012 BI RN 9 

THAILAND: sce I nclia. WI 10 Regional 0111cc 
k NI IEI) KINGDOM: Ii. M. Stationer: Office: 49 high 

liii Ihorn, I ON DON W CI S 61 III 13,: C astle Street, 
l- I)INBF ROIl E112 3At(. 00k hichester Street, BEL-
FSST 1111 415, Bca,cnn::se Sheet SI \NCI-II-STFR 
5160 SAc: 2r8 Broad Street. BIRMINGH SM HI 21FF: 
Southei I louse, 55 inc Street. BRISTOL BSI 2BQ. I!) 
xi:::! :01:0 i/iou):! he i:::: in. HMSO Publications 
Centre, SI Nine LIrns Faire, I ONDON SW8 50K 

F N1'I'ED STkTES OF SMERICA : ('opt: : of ::t:/:cu/aa) 
p/t):):: :t::o:o (Ow i::hicr:piioi:: ) WHO Publications 
('cn:c: L S\, 49 Shericf,nu A:enue. S1,BAN'Y, NY 
12210 .S'ti/::i pox:: in:i:: / ii::d lOi i:'ip::ii:len: 1' :0:::::-

n/nc tub: :':pu:on/ :)ii::i):/ 6: ri:):I: ii:::) ii the 55 orld 
I Ie:tlth Organication. Dish ibtit:on and S:tles. 1211 
(,I NI 55 27. So itzerlancl. Pt,):):: aim:,: art ::I:o lila: 
!::h): lot/n the In ted Nations I1::t:kshops, NEW 

OR!',, NY 1)1)317 (olaf! i:::h) 

SSR :1::: teaden  
Korns::noilski1 prosjrekt IS. \Iedicinsk:tja Rn:g,:. 
\1OS(t 155' 	/3,:' ira:): it it::: tI: (hr I .S'.SR :': :/t:f: :iiC 

Rot:::,:, 	him:::::. Kuziiccki n//ist 18, \Icidnn.ti'odn,ij,i 
F., nip,:. M( 101 ItSV Ii 2)10 

%FNEZI, EL',: Libreria Mccl,:,, P':ri', .\p,irt.ido 611.681. 
C SR.\CAS 86 

\ I. G()SLA% 13,: Jugoslo: ensk': Kntjga, Ter,iii e 27/I1, 
11000 IIFLGR 'vOL 

Special terms for developing countries are obtainable on application to the WHO Represen-
tatives or WHO Regional Offices listed above or the World Health Organization, Distri-
bution and Sales Service, 1211 Geneva 27, Switzerland. Orders from countries where sales 
agents have not yet been appointed may also be sent to the Geneva address, but must be paid 
for in pounds sterling, US dollars. or Swiss francs. UNESCO book coupons ma also be used. 
Prices are subject to change without notice. 

30 



31 



32 



I: 
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