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To: The Interim Secretariat of Rotterdan Convegtion,
Food and Agriculture Organization of thé United Nations,
AGPP, Rome, Italy

Attention: Murray William

Cc: Elisabetta Tagliati

N INTRODUCTION: : -
This section should provide a brief staterrient / sugamary of the final regulatory actions
and the reasons for the action taken (e.8. occupational health concerms, environmental
concerus). Could include: o
(a) The events that led to the final #éguiatory action _
The committee received information about potential hazards of endrin to human
health and the environment. The action wis takeri'in the 68th session of the
agricultural pesticides committee dated 291 0/1980): It was stated that the control
action will enter into force on 1/1/1981. ’
(b) Significance of the regulatory actlon, e.g: one use or many uses, leve} or
degree of exposure; . ; :
The banning of endrin would reduce the Hazards t¢ human health and the environment
as it is highly toxic and persistent in the eflvironmiént as well as its residues
bioaccumulates in food chain and human fssues. ..
© An overview of the regulatorysysteniof the notifying country if
relevant; | S
Pesticides were used to be regulated by the law of Agriculture No. 20 for the year
1973, through a multi-stake holder committée callgd the Agricultural Pesticides

Kingdom of Jordan, The pesticide division within the ministry of agriculture is
responsible for approval of label while the'provinces had the authority of granting
license for retailers as well as inspection of ény migs-use or off law activities,
(d) Scope of the regulatory sction-plécise désiription of the chemicals
subject to the regulatory actions
It is prohibited to place on the market or use plant groducts containing endrin. The
decision at that time was against the registered fortyulations ( Endrn, Endrin 75 WP
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Itis prohibited to place on the market or use plant products containing endrin. The A
decision at that time was against the registered formulations ( Endrin, Endrin 75 Wp
and Endrin 50 INS). This decision was interpreted to include all formulations

containing endrin.

INRISK EVALUATION:
This section should provide evidence that a risk evaluation was carried out under the

prevailing conditions of the notifying country. It should confirm that criteria Annex
11 (b) are met. May include;
(a) Key finding of a national risk evaluatian;
e high toxicity to humans, animals and birds;
® long residual effects assisting the envirommental pollution
e Improper use by farmers (as it is used in vegetables during fruit picking)
resulting in poisoning cases.
(Minutes of the meeting did not clearly inidicate a national data was generated, there is
indjcation that there was some exposure information but no data available in the

meeting documents).

(b) Key data reviews consulted and a briefdescription;

e pesticide manual

e IPCS
(c) Reference to national studies, e.g. toxicological and ecotoxicological

studies;
No national study was carried out. ,
(d) Summary of actual (or potential) humsia exposure and or environmental

fate.
Improper use by farmers (as it used in vegetables during fruit picking) resulting in

poisoning cases (source: minutes of the meeting, but no detailed data available).

111\ RISK REDUCTION AND RELEVANCE TO OTHER STATES
This section should provide evidence that the control action is of relevance to other

states. Could include information on the followings;
{a) Estimation of quantities of cliemicals used or imported/exported at the

time of the regulatory action and if possible information on ongoing
trade; ‘
In 1979 Jordan had imported and used 940 Kg of this product. The Hashemite
Kingdom of Jordan has no information on ongoing trade.

(b) Relevance to other states, i.e..those with similar conditions of use;
The Hashemite Kingdom of Jordan has no information.

(¢) Comments on the typieal use of the chemical within the notifying
country, with comments on pessible misuse (if appropriate),
The product was registered to be used as insecticide. Farmers may improperly use it
in vegetables during fruit picking which result in poisoning cases (Source; minuies of

the meeting, no further data available).




Translations of document No. 1:
Re: Regulatory action against endrin and dimefox
Session 68 of the Agricultural Pesticide commitiee
Date 29/10/1980
Excerpts of the minutes related to the control actions against endrin and dimefox

The committee of agricultural pesticides met at 10 am on Wednesday the 29"/
10/1980 under the chair ship of the director of agric. production and service, the
Agric. Eng. Mr. Kinana Abdalhadi and the membership of head of protection division,
the Agric. Eng. Dr. Hani Hadadain, Head pesticide division, Agric. Eng. Mr. Shoukat
Gasim, Representative of research and agric. extension, Agric. Eng. Mr. Khalil
Qusour. After the study of documents presented by agric. companies regarding their
application for registration of agric. pesticides the committee decided in its 68™
session the followings:
Paragraphs 1-11 were not relevant to the chemicals in question and therefore not
translated.
Last paragraph:
Based on article 15 of the decision No. (12/wn) for the year 1974 which has been
issued based on article 66 of the law of Agriculture No. 20 for the year 1974, the
committee decided to raise to his Excellency the Minster its decision to cancel the
registration of the following pesticides starting from 1/1/1981 for the following
reasons:

e high toxicity to humans, animals and birds;

* long residual effects assisting the environmental pollution

e Improper use by farmers (as it used in vegetables during fruit picking)

resulting in poisoning cases.

These pesticides'are:

Name of pesticide Registration No. Registering company
Endrin 47 Abdalhafiz Agric.
Endrin 75 WP 78 ~ Abdalwhab Hamam
Endrin 50 INS 114 Eastern Company
Pestox 50 EC 40 Agric. Union

Fourteen other chemicals are included in the decision (not shown here as they were
not relevant) as indicated by the footnote.

Signatures of attendants:

Pesticide Division, Mr. Showkat Gasim

Head of Protection Division, Agric. Eng. Dr. Hani Hadadain

Committee Chair, Director of Agric. Production and Service, Agric. Eng. Mr. Kinana

Abdalhadi

' A total of 18 formulations were included in the decision, but only those related to the endrin and.
dimefox were translated.




Endrin (HSG 60, 1991)

T NNetEwMe

Home

| PCS | NTERNATI ONAL PROGRAMVE ON CHEM CAL SAFETY
Heal th and Safety Guide No. 60

ENDRI N
HEALTH AND SAFETY GU DE

UNI TED NATI ONS ENVI RONMVENT PROGRAMVE
| NTERNATI ONAL LABOUR ORGANI SATI ON

WORLD HEALTH ORGANI ZATI ON

WORLD HEALTH ORGANI ZATI ON, GENEVA 1991

This is a conpani on volunme to Environnental Health Criteria 130:
Endrin

Publ i shed by the World Health Organi zation for the International
Programre on Chemical Safety (a collaborative programme of the United
Nati ons Environment Progranme, the International Labour Organisation,
and the Wrld Health O gani zation)

This report contains the collective views of an international group of
experts and does not necessarily represent the decisions or the stated
policy of the United Nations Environment Programme, the International
Labour Organisation, or the Wrld Health Organi zation

WHO Li brary Catal oguing in Publication Data

Endrin : health and safety guide.

(Health and safety quide ; no. 60)
http://www.inchem.org/documents/hsg/hsg/hsg060.htm (1 of 30)22/12/2003 17:00:42
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1. BEndrin - standards |. Series

I SBN 92 4 151060 9 (NLM d assification: WA 240)
| SSN 0259- 7268

(c) Wrld Health Organization 1991

Publ i cations of the Wrld Health Organi zati on enjoy copyri ght
protection in accordance with the provisions of Protocol 2 of the
Uni versal Copyright Convention. For rights of reproduction or
translation of WHO publications, in part or in toto, application
shoul d be nade to the Ofice of Publications, Wrld Health

Organi zation, Ceneva, Switzerland. The Wrld Health O gani zation
wel cones such applicati ons.

The desi gnati ons enpl oyed and the presentation of the material in this
publication do not inply the expression of any opinion whatsoever on
the part of the Secretariat of the Wrld Health Organization
concerning the legal status of any country, territory, city or area or
of its authorities, or concerning the delimtation of its frontiers or
boundari es.

The mention of specific conpanies or of certain manufacturers
products does not inply that they are endorsed or recommended by the
Wrld Health Organization in preference to others of a sinmilar nature
that are not nmentioned. Errors and om ssions excepted, the nanes of
proprietary products are distinguished by initial capital letters.

CONTENTS
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Endrin (HSG 60, 1991)

3. CONCLUSI ONS AND RECOVIVENDATI ONS
3.1. Concl usions
3.2. Recommendati ons

4. HUVAN HEALTH HAZARDS, PREVENTI ON AND PROTECTI ON, EMERGENCY ACTI ON
4.1. Main human health hazards, prevention and protection,
first aid
4.1.1. Synptons of poisoning
4.1.2. Medical treatnent
4.1.3. Health surveillance advice

4.2. Safety in use

4.3. Explosion and fire hazards
4.3.1. Explosion hazard
4.3.2. Fire hazard

4.4. Storage

4.5. Transport

4.6. Spillage and di sposa

4.6.1. Spillage
4.6.2. Disposa

5. HAZARDS FOR THE ENVI RONMENT AND THEI R PREVENTI ON

6. CURRENT REGULATI ONS, GUI DELI NES, AND STANDARDS
6.1. Previous evaluations by international bodies
Exposure limt val ues
Specific restrictions
Label | i ng, packagi ng, and transport
Wast e di sposa
O her _neasures

© @ o o o
SNSRI

Bl BLI OGRAPHY

ANNEX

I NTRCDUCTI ON

The Environnental Health Criteria (EHC) documents produced by the

I nternational Programme on Chemi cal Safety include an assessnent of
the effects on the environnment and on human heal th of exposure to a
chenical or conbination of chemcals, or physical or biologica
agents. They also provide guidelines for setting exposure linits.

http://www.inchem.org/documents/hsg/hsg/hsg060.htm (3 of 30)22/12/2003 17:00:42



Endrin (HSG 60, 1991)

The purpose of a Health and Safety Guide is to facilitate the
application of these guidelines in national chenical safety
programmes. The first three sections of a Health and Safety Cuide

hi ghlight the relevant technical information in the correspondi ng EHC
Section 4 includes advice on preventive and protective neasures and
energency action; health workers should be thoroughly famliar with
the medi cal information to ensure that they can act efficiently in an
energency. Wthin the Guide is a Sunmary of Chenical Safety

I nformati on whi ch should be readily available, and should be clearly
expl ained, to all who could conme into contact with the chemical. The
section on regulatory information has been extracted fromthe | ega
file of the International Register of Potentially Toxic Chem cals
(IRPTC) and from other United Nations sources.

The target readership includes occupational health services, those in
m ni stries, governnental agencies, industry, and trade unions who are
involved in the safe use of chenicals and the avoi dance of
environnental health hazards, and those wanting nore information on
this topic. An attenpt has been made to use only terns that will be
famliar to the intended user. However, sections 1 and 2 inevitably
contain sonme technical terms. A bibliography has been included for
readers who require further background information

Revi sion of the information in this Guide will take place in due
course, and the eventual aimis to use standardi zed term nol ogy.
Comrents on any difficulties encountered in using the Guide would be
very hel pful and shoul d be addressed to:

The Manager

I nternational Programme on Chemi cal Safety
Di vi sion of Environnental Health

Wrl d Health Organization

1211 Ceneva 27

Swi t zerl and

THE | NFORVATION I N THI' S GUI DE SHOULD BE CONSI DERED AS A STARTI NG PO NT
TO A COVPREHENSI VE HEALTH AND SAFETY PROGRAMVE

1. PRODUCT | DENTI TY AND USES
1.1 Identity
Commpn nane: endrin

Mol ecul ar formul a: CioHgCl 5O

Cheni cal structure:
http://www.inchem.org/documents/hsg/hsg/hsg060.htm (4 of 30)22/12/2003 17:00:42



Endrin (HSG 60, 1991)

clocl
cl

cl a K

cl
Endrex, Experimental Insecticide 269,
Hexadrin, Nendrin, NClI-COOL57, ENT 17251
OMS 197, and Mendrin

CAS chemni cal nane: (1a,2,2a,3,6,6a,7,7a)-3,4,5,6,9, 9-

hexachl oro-1a, 2, 24, 3, 6, 6a, 7, 7a-
oct ahydro- 2, 7: 3, 6- di met hanonapht h[ 2, 3- b]
oxi rene (9Cl - CAS).
For mer CAS chemi cal nane: 1,2, 3,4, 10, 10- hexachl or 0- 6, 7- epoxy-
1,4, 4a, 6,7, 8, 8a-oct ahydro- 1, 4- endo, endo-
5, 8- di net hanonapht hal ene)

| UPAC cheni cal nane: (IR, 4S, 4aS, 5S, 6S, 7R, 8R, 8aR) -
1,2,3,4,10.10-h exachl oro-
1,4,4a,5, 6,7, 8, 8a-oct ahydro- 6, 7- epoxy-
1, 4: 5, 8- di net hano- napht hal ene

CAS regi stry nunber: 72-20-8

RTECS regi stry nunber: | 01575000

Techni cal product

Trade nane: Endrin

Purity: Not | ess than 92% Inpurities include

dieldrin (0.42%, aldrin (0.03%,
isodrin (0.73%, endrin half-cage ketone
(1.57%, endrin aldehyde (0.05%, and
hept achl or o- nor bornene (0. 09%.

1.2 Physical and Chem cal Properties

Endrin is a crystalline solid with a mld odour. Technical endrin is

stabl e when stored at ambient tenperatures. It is stable in
formul ati ons containing al kaline agents, enulsifiers, wetting agents,
and solvents. It deconposes with concentrated m neral acids, acid

http://www.inchem.org/documents/hsg/hsg/hsg060.htm (5 of 30)22/12/2003 17:00:42



Endrin (HSG 60, 1991)
catal ysts, acid oxidizing agents, and active netals. Wen heated
above 200°C, endrin forns a |less toxic and less insecticidally active
compound, delta-ketoendrin

Some physical properties of endrin are given in Table 1.

Table 1. Physical properties of endrin

Mel ting point

Fl ash- poi nt
Explosion linmts
Vapour pressure

Rel ati ve nol ecul ar
Density
Solubility in water

mass

226-230°C (above 200°C deconposition)
None

St abl e

2.7 x 10-7mmHg at 25°C

(3.6 x 10-°Pa at 25°CQ)

380.9

1.64 g/m at 20°C

Practically insoluble

Solubility in organic
sol vents

Sparingly soluble in al cohols, petroleum
hydr ocarbons, noderately soluble in

al i phati c hydrocarbons, and quite soluble
in solvents, such as acetone, benzene,
carbon tetrachl oride, and xyl ene
Partition coefficient

| og P octanol /water 5.34

Conversion factors (20°0C):

1 ppm = 16 ny/ n¥;
1 nmg/ n® = 0.063 ppm
1.3 Analytical Methods

Anal ytical nethods for the determ nation of endrin are mainly based on
gas-liquid chromat ography with el ectron-capture detection

1.4 Production and Uses

Endrin has been nmanufactured since 1950, and was used throughout the
world up to the early 1970s. No actual production figures are
avai l abl e, but the use of endrin has declined since the early 1970s,
because of severe restrictions on use, or banning, in several

countri es.

i nsecticide,

It is a contact and stomach poi son, used as a foliar

http://www.inchem.org/documents/hsg/hsg/hsg060.htm (6 of 30)22/12/2003 17:00:42



Endrin (HSG 60, 1991)

whi ch acts against a wi de range of pests, particularly Lepidoptera.
It can be used at 0.2-0.5 kg a.i./ha on cotton, naize, sugar cane,
upl and rice, and many ot her crops.

Endrin formulations include enul sifiable concentrates (ECs) at
190-200 g a.i./litre, wettable powders (WPs) at 500 g a.i./kg,
granul es at 10-50 g a.i./kg, field strength dusts (FSDs), and pastes.

2. SUMVARY AND EVALUATI ON
2.1 Exposure

Endrin is an organochlorine insecticide that has been used since the
1950s to control a wide range of agricultural pests, mainly on cotton
but also on rice, sugar cane, mmize, and other crops. It is also used
as a rodenticide and avicide. Comrercially, it is available in the
formof a dust, granules, paste, and as an enulsifiable concentrate
(EO.

Endrin enters the air mainly through volatilization and aerial drift.
In general, volatilization takes place after application to soils and
crops, and depends on many factors, such as the organic matter and

nmoi sture content of the soil, humidity, air flow, and the surface area
of plants.

The nost inportant route of contam nation of surface water is run-off
fromsoil.

Cont ami nation fromprecipitation, in the formof snow or rain, is
negligible. Local contam nation of the environment may occur from
i ndustrial effluents and carel ess application practices.

The main source of endrin in the soil is its direct application to
soil and crops. |In soil, endrin can be retained, transported, or
degraded, depending on a nunmber of factors. The highest retention
occurs in soils with a high organic natter content. The persistence
of endrin is highly dependent on local conditions. |Its half-life in
soil can range up to 12 years.

Vol atilization and phot odeconposition are primary factors in the

di sappearance of endrin fromsoil surfaces. Under the influence of
sunlight (UV radiation), the isomer delta-ketoendrin is forned. In

i ntense sumer sunlight, about 50% of the endrin is isonmerized to this
ketoendrin in 7 days. Mcrobial transformation (fungi and bacteri a)

t akes pl ace, especially under anaerobic conditions, yielding the sane
product.

http://www.inchem.org/documents/hsg/hsg/hsg060.htm (7 of 30)22/12/2003 17:00:42



Endrin (HSG 60, 1991)

Aquatic invertebrates and fish take up endrin rapidly fromwater.

Bi oconcentration factors rangi ng between 14 and 10 000 have been
recorded after continuous exposure. Exposed fish transferred to
uncont am nated water [ose endrin rapidly. Soil invertebrates may also
take up endrin readily.

The occasional presence of low levels of endrin in air and in surface
wat er or drinking-water (in agricultural areas) is of little
significance fromthe point of view of public health. The only
exposure that may be of relevance is the dietary intake. |n general
the reported intake levels are far below the AD of 0.0002 ng/ kg body
wei ght, established in 1970 (FAQ WHO, 1971).

2.2 Uptake, Metabolism and Excretion

Unlike dieldrin, its stereoisonmer endrin is rapidly metabolized by

ani mal s; accunulation in the fat of animals is very | ow conpared with
that of other conpounds of simlar chenmical structure. |In rats, it is
elimnated mainly in the faeces as endrin, anti-12-hydroxyendrin, and
a hydroxylated endrin derivative; a third nmetabolite, 12-ketoendrin
accumul ates in the tissues.

Bot h uptake and excretion after oral administration are rapid in rats.
The biological half-life is 1-6 days, depending on the dose level. A
steady state, when the excreted anobunt equals the daily intake, is
reached after 6 days. Excretion of both endrin and its netabolites
via the bile is much nore rapid in nale rats than in fenal es,
resulting in | ower accunul ation in adi pose tissue in males.

In rats, endrin and its netabolites are mainly elimnated via the
faeces in the first 24 h (70-75% . |In rabbits, 50% of the netabolites
are excreted in the urine, conpared with only 2%in rats. Only
unchanged endrin is found in the faeces of rabbits.

When cows were administered 0.1 ng endrin/kg diet for 21 days, up to
65% was excreted as metabolites in the urine, 20% was found in the
faeces, partly as unchanged endrin, and 3% was excreted in the mlKk,
also mainly as endrin. Residue |levels of 0.003-0.006 ng/litre in
mlk, 0.001-0.002 ng/ kg in neat, and 0.02-0.1 ng/kg in fat were

f ound.

Dependi ng on dose |evels, laying hens fed endrin showed residues of up
to 0.1 ng/kg in meat and 1 mg/kg in fat; eggs (yol k) contained
0.2-0.3 ng/ kg and liver and ki dneys each contained 0.2-0.5 ng/kg. The
resi dues found were mainly unchanged endrin, except in the liver and
ki dneys. About 50% of the adm nistered endrin was excreted in the
faeces, mainly in the formof netabolites.

http://www.inchem.org/documents/hsg/hsg/hsg060.htm (8 of 30)22/12/2003 17:00:42



Endrin (HSG 60, 1991)

It is clear that in the rat, rabbit, cow, hen, and man, the major

bi otransformati on netabolites of endrin are anti-12-hydroxyendrin, and
its sulfate and gl ucuroni de conjugates. Four other netabolites are
present only in mnor quantities. |In body tissues and nmilk, mainly
unchanged endrin is found.

After application of endrin to plants, unchanged endrin and
transformati on products including delta-ketoendrin and a very
hydr ophilic conmpound were identified.

2.3 Effects on Organisns in the Environment

The effects of endrin on soil bacteria and fungi are minimal. Dose
| evel s of between 10 and 1000 ng/ kg soil did not have any effects on
t he deconposition of organic matter, denitrification, or the
generation of nethane. Endrin is very toxic for fish, aquatic

i nvertebrates, and phytopl ankton; the 96-h LCsy val ues are nostly

below 1.0 g/litre. In alife-cycle test, a | owest-observed-effect
| evel (LOEL) for the nysid shrinp (Msidopsis bahia) was established
of 30 ng/litre.

The reported acute toxicity tests on aquatic organi sns have been
conducted in aquaria w thout sedinent. The presence of sedinent would
be expected to attenuate the toxicity of endrin. Heavily contani nated
sedinent had little effect on species living in open water, suggesting
| ow bioavailability of sedinment-bound endrin. No tests have been
conduct ed on sedinent-1living aquatic aninmals.

The LDgg values for terrestrial mammals and birds are of the order

of 1.0-10.0 ny/ kg body weight. Endrin fed to Mallard ducks at doses
of up to 3.0 ng/kg body wei ght, for 12 weeks, did not produce any
ef fects on egg production, fertility, or hatchability.

Resi stance to endrin toxicity has been reported in several aninal
groups including: aquatic invertebrates, fish, and small mamal s.
Exposure to several different organochlorine pesticides led to the
sel ection of strains resistant to endrin.

Fish-kills occurring in agricultural (run-off) and industria

(di scharge) areas, and popul ation decline in brown pelicans

(Loui siana, USA) and sandwi ch terns (the Netherlands) have been
attributed to a combination of endrin and ot her hal ogenated chemi cal s.

2.4 Effects on Experinental Animals and In vitro Test Systens

http://www.inchem.org/documents/hsg/hsg/hsg060.htm (9 of 30)22/12/2003 17:00:42



Endrin (HSG 60, 1991)

Endrin is a highly toxic pesticide. The oral LDgy values for

technical endrin in |aboratory aninals are in the range of 3-43 ng/kg
body weight. Dermal LDgg values for the rat range from5 to 20 ng/ kg

body weight. No substantial differences were found in the acute ora
and dermal toxicities of technical and formulated EC and wettabl e
powder (WP) products. Signs of intoxication are of a neurotoxic
nat ur e.

Short-termoral toxicity studies were carried out on mce, rats,
rabbits, dogs, and donestic aninmals. In mice and rats, the naxi num
tol erated doses for 6 weeks were 5 and 15 ng/kg diet (equivalent to
0.7 nmg/ kg body weight), respectivley. Rats survived a 16-week
exposure to a level of 1 ng/kg diet (equivalent to 0.05 ng/kg body
wei ght). Rabbits, adm nistered repeated doses of 1 ng endrin/kg body
wei ght, died. |In studies on dogs, a dietary |level of 1ng/kg diet
(approx. 0.025 ng/ kg body weight), given over 2 years, did not induce
any effects.

At | ow doses, the neurologically based sign of intoxication is an

i nhibition of the GABA-ergic function. As is the case with other
chl ori nated hydrocarbon insecticides, endrin also affects the liver.
Stinmul ation of enzynme systens involved in the netabolism of other
chemical s was evident as shown by, for instance, a decreased
hexobar bi tal sl eeping tinmne.

Doses of 75-150 ng endrin/kg, applied dermally as the dry powder for
2 h daily, caused convul sions and death in the rabbit, but did not
result in skinirritation. The production of systemic toxicity
without irritation at the site of contact is noteworthy.

Long-termtoxicity/carcinogenicity studies were carried out on the
mouse and rat. No carcinogenic effects were found, but it should be
mentioned that there were shortcomings in the studies, e.g., poor
survival of the animals. In a 2-year study on the rat, the
no-observed-effect |level was 1 ng/ kg diet (ca 0.05 ng/ kg body wei ght).
Turnour - pronoting effects were not observed when endrin was tested in
conbi nation with submi nimal quantities of aninmal carcinogens. Endrin
was not found to be genotoxic in several mutagenicity studies. The
VWHO Task Group on Environnental Health Criteria for Endrin concluded
that the data are insufficient to indicate that endrin is a

car ci nogeni ¢ hazard for human bei ngs.

Endrin was found not to be teratogenic in mce, rats, and hansters,
even at dose |levels causing maternal or fetotoxicity. NCELs of

0.5 ny/ kg body weight in mce and rats and 0.75 ng/ kg body weight in
hansters were denonstrated. Endrin, at a dose of 2 ng/kg diet (ca

http://www.inchem.org/documents/hsg/hsg/hsg060.htm (10 of 30)22/12/2003 17:00:42



Endrin (HSG 60, 1991)

0.1 ny/ kg body weight), did not induce reproductive effects over 3
generations in the rat.

A nunber of netabolites have acute toxicities that are simlar to, or
hi gher than, that of endrin. The transformation product
delta-ketoendrin is less toxic. 12-Ketoendrin is considered to be the
nost toxic netabolite of endrin in mammals, with an oral LDsg in the

rat of 0.8-1.1 ny/kg body weight.
2.5 Effects on Human Bei ngs

Several episodes of fatal and non-fatal accidental and suicida

poi soni ng have occurred. Cases of acute non-fatal intoxication, due
to accidental overexposure, have been observed in workers in an
endrin-manufacturing plant. The oral dose causing death was estimated
to be approximately 10 ng/ kg body wei ght. The single oral dose
causi ng convul sions was estinated to be 0.25-1.0 ng/ kg body wei ght.

The primary site of action of endrin is the central nervous system
Exposure of humans to a toxic dose may |lead to signs and synptons of
i ntoxication, such as excitability and convul sions, within a few
hours, and death may occur within 2-12 h foll owi ng exposure, if
appropriate treatnent is not administered i mediately. In cases of
non-fatal poisoning, recovery is rapid and conpl ete.

Endrin does not accumul ate in the human body to any significant

extent. Medical supervision of occupationally exposed workers
(duration of exposure ranging from4 to 27 years) showed that

| ong-term adverse effects were not present (observation period for 232
workers ranged from4 to 29 years). The only effect observed in the
wor kers was indirect evidence of a reversible stimulation of drug

met abol i zi ng enzynes.

Endrin was not detected in a | arge nunber of sanples of adi pose

ti ssue, blood, and breast milk analysed in many countries. The Task
Group attributed this to the minor exposure of the general popul ation
to endrin and its rapid netabolism

Endrin could be detected in the blood (up to 450 pg/litre) and tissues
(adi pose tissue, 89.5 ng/kg) in cases of fatal accidental poisonings.
No endrin was found in workers under nornmal circunstances. The
threshol d I evel of endrin in the blood, bel ow which no signs or
synptoms of intoxication occur, has been estinmated to be in the range
of 50-100 pg/litre. The half-life of endrin in the blood may be of
the order of 24 h

3. CONCLUSI ONS AND RECOMVENDATI ONS

http://www.inchem.org/documents/hsg/hsg/hsg060.htm (11 of 30)22/12/2003 17:00:42



Endrin (HSG 60, 1991)

3.1 Concl usions

Endrin is an insecticide of high acute toxicity. Overexposure through
carel ess handling during manufacture or use, or from contam nated
food, may cause severe poi soning.

Exposure of the general population to endrin arises nainly through
residues in food. The reported intakes have generally been far bel ow
the Acceptable Daily |Intake established by FAO WHO. Such exposure
shoul d not constitute a health hazard for the general popul ation

When good work practices, hygi ene neasures, and safety precautions are
enforced, endrin is unlikely to present a hazard for those
occupational ly exposed.

It is clear that the high toxicity of endrin can cause acute

envi ronnental probl enms when there are uncontroll ed discharges during
its manufacture, fornulation, or use. Effects on wildlife from
agricultural use are less clear, though fish and fish-eating birds are
at risk fromsurface run-off.

Declines in the popul ations of some bird species have been associ at ed
with high residues of various organochlorine pesticides in the tissues
of adults and in the eggs. Wile endrin has been found in sone of
these species, it is very difficult to separate the effects of the

di fferent organochl ori nes present.

3.2 Reconmendations

Endrin should not be used, unless it is indispensable or |ess toxic
alternatives are not avail abl e.

For the health and wel fare of workers and the general popul ation, the
handl i ng and application of endrin should only be entrusted to
conmpetently supervised and well -trai ned operators, who will ensure
adequate safety precautions and apply endrin according to good
agricultural practice.

The manufacture, formulation, agricultural use, and disposal of endrin
shoul d be carefully nanaged to ninimze contanination of the
environnent, particularly surface waters.

Periodi c health eval uations should be carried out in those regularly
exposed to endrin.

Epi dem ol ogi cal studi es of exposed popul ati ons of workers should be
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conti nued.

In countries where endrin is still used, food should be nonitored for
endrin residues.

If the use of endrin continues, nore information is required on the
presence, ultimate fate, and toxicity of 12-ketoendrin and
del t a- ket oendrin

4, HUVAN HEALTH HAZARDS, PREVENTI ON AND PROTECTI ON, EMERGENCY ACTI ON
4.1 WMain Human Heal th Hazards, Prevention and Protection, First Ad

Endrin is an organochlorine insecticide. It is highly toxic (oral rat
LDsy approximately 7 ng/kg) and can be hazardous for human bei ngs,

if incorrectly or carelessly handled. It is therefore essential that
the correct precautions should be observed during its handling and
use.

The human heal th hazards of endrin exposure, preventive and protective
nmeasures, and first aid are listed in Table 2.

4.1.1 Synptonms of poisoning

Endrin is readily absorbed and toxic by nouth, by skin contact, and by
inhalation. It acts as a stinmulant of the central nervous system An
oral dose of 0.25 ng/kg body wei ght has been reported to cause

convul sions in human bei ngs.

Synptonms may appear between 20 nin and 12 h foll owi ng acci denta

i ngestion or gross overexposure, and may include headache, dizziness,
nausea, vomting, weakness in the |egs, and convul sions, sonetines

| eadi ng to deat h.

Organochl ori ne conpounds can cause respiratory depression. They nmay
al so sensitize the heart to endogenous catechol amines, leading to
cardiac arrhythnmias and, in severe exposure cases, to ventricular
fibrillation and cardiac arrest.

Respiratory depression may | ead to netabolic acidosis, and, if
necessary, blood gases should be checked. The use of an ECG nonitor
is recomended if the synptons are severe.

4.1.2 Medical treatnent

Treatnment of endrin poisoning requires i mediate action; it is largely
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synptomati ¢ and supportive and directed agai nst convul si ons and
hypoxi a.

Endrin is quickly elimnated fromthe blood and can only be detected
for 1 or 2 days follow ng nassive overexposures. Signs and synptons
of poi soning occur only at concentrations in whole blood of nore than
50 pug endrin/litre.

If endrin is swallowed, the stomach should be enptied as soon as
possi bl e, by careful gastric lavage (with a cuffed endotracheal tube
already in place), avoiding aspiration into the lungs. In a rura
situation, where this is not feasible, vomting should be induced

i Mmediately, if the victimis conscious. This should be followed by
intragastric adm nistration of 50 g of activated charcoal and 30 g

TABLE 2. HUVMAN HEALTH HAZARDS, PREVENTI VE AND PROTECTI VE MEASURES, AND FI RST Al D

HAZARDS/ SYMPTOVS PREVENTI ON AND PROTECTI ON FI RST AID
SKIN: may cause poisoning in Avoi d contact wth skin; After contact with skin, wash
i medi ately
contact with skin wear suitable, inpervious, protective with plenty of water and soap
renove
cl ot hing and gl oves all contamni nated cl ot hing
i medi ately

and | aunder separately

EYES: may cause irritation to Avoi d contact with eyes; wear In case of contact with eyes,
rinse

eyes eye protection i medi ately with plenty of water
and seek

nmedi cal advice

| NHALATI ON: dusts and m st may Do not breathe dusts or spray;
cause poi soni ng by inhal ation wear appropriate dust mask or
respirator
| NGESTI ON: unl i kel y occupati onal Do not eat, drink, or snoke during
hazard wor k; wash hands before eating,
drinki ng, or snoking
Accidental or intentional ingestion I f swall owed, seek nedica
advice i nmmedi ately
may cause poi soni ng and show contai ner or | abel
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keep at rest and
ensure a clear airway; if

gastric lavage is

not possible in a rural
si tuation, induce

vomting (only if victimis
consci ous)

magnesi um or sodium sulfate in a 30% aqueous solution. Qly
purgatives are contraindicated. No fats, oils, or milk should be
gi ven.

I f convul sions occur, anticonvul sants should be given i medi ately,
e.g., 10 ng of diazepam slowy, intravenously (children 1-5 ng),
repeat ed as necessary; or thiopental sodium or hexobarbital sodium
slowy, intravenously, in a dose of 10 ng/kg, with a maxi numt ot al
dose of up to 750 ng for an adult, or 5 m of paral dehyde by

i ntranuscul ar injection. These short-acting anticonvul sants shoul d

al ways be foll owed by phenobarbital given orally at 3 ng/kg (up to
200 ng for an adult), or phenobarbital sodium given intranuscularly at
3 nmy/ kg (also up to 200 ng for an adult).

Mor phine and its derivatives, adrenaline and noradrenaline, should
never be given

An unobstructed airway must be maintained. Respiratory inadequacy,
whi ch may be accentuated by barbiturate anticonvul sants, should be
corrected, and oxygen and/or artificial ventilation nay be needed.

Some gui delines on the managenent of najor status epilepticus are
provided in Annex 1.

4.1.3 Health surveill ance advi ce

A conpl ete nedical history and physical exam nation of regularly
exposed workers shoul d be made at | east annually, and a pre-enpl oynment
exanmi nation is reconmended. Special attention should be paid to liver
function and signs and synptonms of stinulation of the central nervous
system (see 4.1.1).

4.2 Safety in Use

Handl ing liquid fornul ati ons: Wear protective neoprene or PVC
gl oves, cotton overalls, rubber
apron and boots, and face shield.
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Handl i ng powder formnul ati ons:

Application in the field

Aerial application

Ground sprayi ng:

After application:
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Avoid raising a dust cloud. War
protective gloves, cotton overalls,
rubber boots, and an appropriate
dust-mask or respirator. Foll ow
the advice relating to personal
hygi ene.

Ensure that flag-nmen (markers) do
not stand in the spray-path of the
aircraft; do not spray over

resi dences occupi ed by human bei ngs
or over surface waters, and avoid
sprayi ng over ditches, canals,
rivers, streans, ponds, or |akes.

Wear suitable protective clothing
(i.e., cap or hat, cotton overalls
or long-sleeved cotton shirt and

I ong trousers, boots or shoes);
when spraying tall crops or when
there is a risk of accidental
contam nation by the spray, an

i nper neabl e hood and j acket shoul d
be worn; al ways avoi d exposure to
the spray mist; do not spray into
t he w nd.

Take of f heavily splashed or
cont am nat ed cl ot hi ng; wash hands
and exposed skin before eating,

dri nki ng, or snoking; wash
overal |l s, boots, hat, and other
protective clothing thoroughly,
especially the inside of gloves;
keep application equiprment in good
condition, and free from|l eaks and
external contam nation; keep
contents tightly closed in original
| abel | ed container, when not fully
used; do not re-use enpty

contai ners for any other purpose;
keep containers in a safe place
away from food, children, and

ani mal s; enpty containers nust be
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washed out and di sposed of, as
advised in section 4.6. 2.

4.3 Explosion and Fire Hazards
4.3.1 Explosion hazard

The expl osi on hazard depends on the solvent used in the fornulation
and on the characteristics of the dust.

4.3.2 Fire hazard

Li quid fornmul ations containing organic solvents nay be flamrabl e.
Extinguish fires with al cohol -resistant foam carbon di oxi de, or
powder. Wth sufficient burning or external heat, endrin wll
deconpose, enitting toxic funes. Fire-fighters should be equi pped
with sel f-contai ned breathing apparatus, eye protection, and ful
protective cl ot hing.

The use of water spray should be confined to the cooling of unaffected
contai ners, thus avoiding the accumul ati on of polluted run-off from
the site.

4.4 Storage

Products should be stored in | ocked buildings, preferably buildings
dedicated to insecticides, and in conpliance with | abel
reconmendati ons. They shoul d be segregated frominconpatible
cheni cal s.

Keep the products out of reach of children and unauthorized personnel
Do not store near foodstuffs or animal feed.

4.5 Transport

Comply with any national or |ocal requirenents regardi ng novenent of
hazardous goods or wastes. Do not transport in the same conpart nent
as foodstuffs or aninal feed. Before dispatch, check that containers
are sound and | abel s undamaged.

4.6 Spillage and D sposa

4.6.1 Spillage

Before dealing with any spillage, precautions should be taken as
requi red, and appropriate personal protection should be used (section

4.2). Enpty any product remaining in damaged/| eaki ng containers into
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a clean enpty drum which should then be tightly closed and suitably
| abel | ed.

Prevent liquid from spreading or contami nating other cargo and
veget ati on, and avoid pollution of surface waters and ground water by
using the nost suitable available naterial, e.g., earth or sand.

After enptying, |eaking containers should be rinsed with at | east

1 1litre of water per 20-litre drum Swirl around to rinse the walls
of the container, enpty, and add the rinsings to the sawdust or earth.
Puncture or crush the container to prevent re-use.

As soon as possible after the spillage, and before re-use, cover al
contam nated areas with danp sawdust, sand, or earth. Sweep up and
place in a closeable container for later transfer to a safe place for
di sposal

4.6.2 Disposal

Any surpl us product, contani nated absorbents, and containers should be
di sposed of in an appropriate way. Waste material should be burned in
a proper incinerator designed for organochl orine waste di sposal, wth
ef fluent gas scrubbing. |If this is not possible, bury in an approved
dunmp or landfill, where there is no risk of contam nation of surface
or ground water. Conply with any | ocal requirements regarding the

di sposal of toxic wastes. Puncture and/or crush all containers to
prevent re-use

5. HAZARDS FCR THE ENVI RONMENT AND THEI R PREVENTI ON

Endrin is highly toxic for all animl species, especially fish and
other aquatic organisns. It is readily bioaccumulated in fish, but

di sappears rapidly when exposure is discontinued. It does not persist
for long periods in the water, but may persist in sedinents.

Di scharges fromthe manufacture, formulation, or use of endrin, and
any spillage or unused product, nust be prevented frompolluting the
environnent and spreading to vegetation or waterways, and nust be
treated and di sposed of properly (section 4.6.2).

6. CURRENT REGULATI ONS, GUI DELI NES, AND STANDARDS

The information given in this section has been extracted fromthe
I nternational Register of Potentially Toxic Chem cals (I RPTC) |ega
file and other United Nations sources. |Its intention is to give the
reader a representative, but not an exhaustive, overview of current
regul ati ons, guidelines, and standards.
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The reader should be aware that regul atory deci sions about chenicals,
taken in a certain country, can only be fully understood in the
framework of the legislation of that country. Furthernore, the
regul ati ons and guidelines of all countries are subject to change and
shoul d al ways be verified with the appropriate regulatory authorities
bef ore application.

6.1 Previous Evaluations by International Bodies

The International Agency for Research on Cancer (1ARC) reviewed endrin
in 1974 and 1987 and concl uded that there was inadequate evi dence for
the carcinogenicity of endrin in experinmental animals and data in
humans were inadequate. Endrin was classified in Goup 3: not
classifiable as to carcinogenicity to humans.

VWHO cl assifies technical endrin as highly hazardous in normal use
(WHO, 1990). A data sheet on endrin was issued in 1978 (WHO FAQ

1978) .

Endrin was eval uated by the Joint FAQ WHO Meeting on Pesticide

Resi dues (JMPR) in 1963, 1965, and 1970. |In 1970, the JWPR

est abl i shed an Acceptable Daily Intake (ADI) for man of 0-0.0002 ng/kg
body wei ght.

The maxi mumresidue linmts (MRL) established for endrin by the Joint
FAQ WHO Codex Al i nmentarious Conmi ssion 1986 are shown in Table 3.

6.2 Exposure Limt Val ues
Sone exposure limt values are shown in the table on pages 28 and 29.

Table 3. Maximumresidue limts for endrin

Comuodity VRL2
i n ng/ kg product

Appl es 0. 02b
Bar | ey 0.02b
Cot t onseed 0.1
Cottonseed oil (crude) 0.1
Cottonseed oil (edible) 0. 02b
Eggs 0.2
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(on a shell-free basis)

Meat 0. 1¢

(in the carcass fat)
M Ik 0. 0008¢
Poul try 1

(in the carcass fat)
Ri ce, husked or polished 0. 02bb
Sor ghum 0.02b
Sweet corn 0. 02b
Weat 0. 02b

a Definition of residue: Sum of endrin and delta-ketoendrin.
b Level at, or about, the limt of determ nation.
C ERL: extraneous residue limt.

6.3 Specific Restrictions

The use of endrin is prohibited (with mnor exceptions) in several
countries, including, Australia, the countries of the European
Comunity, Hungary, India, Japan, and Sweden. 1In the USSR, endrin is
prohi bited for use in agriculture.

In some other countries, endrin is registered only for certain uses,
e.g., in Argentina, Brazil, and the USA

6.4 Labelling, Packaging, and Transport

The United Nations Committee of Experts on the Transport of Dangerous
CGoods classifies endrin in:

Hazard O ass 6. 1: poi sonous subst ance;

Packing Group I: subst ances and preparations presenting a
very severe risk of poisoning, when the
content of the active ingredient is
60- 100%

Packing Group I1: subst ances and preparations presenting a
serious risk of poisoning, when the
content of active ingredient is 6-60%

Packing Group I1I1: substance presenting a relatively | ow
risk of poisoning in transport, when the
content of active ingredient is 1-6%
(solid) or 0.5-6% (liquid).
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As endrin may be carried in solution in flanmmabl e solvents, a

"Fl anmabl e |iquid" subsidiary risk label (red) is also required when
the flash point of the solution is below or equal to 61°C (cl osed
cup); the flammble risk takes precedence when the flash-point is
bel ow or equal to 23°C (closed cup); the solution is then classified
in Class 3, with a Class 6.1 subsidiary risk.

For the purposes of international transport, the types of |abelling
shown bel ow (page 30) are required by:

* the United Nations Committee of Experts on the Transport of
Danger ous Goods;

* the International Maritine Dangerous Goods (I MDG Code;

* the |1 CAO Technical Instructions for the Safe Transport of
Dangerous Goods by Air;

* the European Agreenent concerning the International Carriage of
Dangerous Goods by Road (ADR);

* the Regul ations concerning the International Carriage of
Dangerous Goods by Rail (R D).

TABLE 4. EXPOSURE LIM T VALUES

Medi um Speci fication Count ry/ Exposure limt description Val ue
Ef fective
organi zati on
dat e
Al R Wor kpl ace Ger many, Maxi mum wor ksi te concentration ( MAK)
1985
Feder al - time weighted average (TWA) 0.1 ny/ nda
Republ i ¢ of - short termexposure linmt (STEL) 1.0 ng/nd
(30 min; 1 x /shift)
United Ki ngdom Recommended limt (RECL)
1985
- time-wei ghted average (TWA) 0.1 ny/ nda
- short term exposure |evel (STEL) 0.3 ny/ nd
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1989

FOOD I nt ake from
1970

Resi due

1986

WATER Anbi ent

1973

1973

1973

1981

USA - OSHA

FAQ WHO

FAQ WHO

Mexi co

USA

(10-m n TWA)
Pernmi ssi bl e Exposure Limt (PEL)
- time-wei ghted average (TWA)

Acceptabl e daily intake (AD)

Maxi mum resi due |imt
(for specified products)

Maxi mum per m ssi bl e concentrati on
(for drinking-water purification)

(coastal)

(estuarine)

Maxi mum per m ssi bl e concentration

(bottled water for human consunption)

0.1 ng/ nBa
0- 0. 0002 ny/ kg
body wei ght

0. 0008- 1ny/ kg

0.001 ng/litre
0.0002 nmy/litre

0.002 ng/litre

0.0002 my/litre

a Skin absorption.
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e only
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Not e: The text on the label is optional, and is not required by
RI D ADR. The cl ass nunber at the bottom of the main hazard
is not required by RID)ADR, but is not optional for the
ot her nodes.

Endrin has been identified as a severe marine pollutant in the
International Maritinme Dangerous Goods (I MDG Code, therefore a
"Marine pollutant” mark is required for the transport by sea of all
concentrations greater than or equal to 1%
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MARINE POLLUTANT

The FAO specifications for plant protection products containing endrin
specify the conposition and purity of the technical product and its
formul ati ons. They al so advise on nethods for checking this. The
endrin content should be stated and nay not differ by nore than 4%
fromthis for the technical product (and up to 10% for sone

formul ations). Technical endrin should contain a mninmmof 92%W w
active material .

The European Econonic Conmunity | egislation on the |abelling of
pesticide preparations classified endrin in Class I/a for the purpose
of determining the | abel for preparations containing endrin and ot her
active ingredients.

The European Econonic Community |egislation requires labelling as a
danger ous substance using the synbol :

T+

Mleger giiftig
Sehr giiftig
Aiaw Toged
Wery tomic
Trés toxique
Moo tossico
Zeer wergiftig

The | abel nust read:

Very toxic by inhalation, in contact with skin and if swall owed;
keep | ocked up; keep away from food, drink and ani nal feeding
stuffs; after contact with skin, wash imediately with plenty of
water; in case of accident or if you feel unwell, seek nedical
advi ce (show the | abel where possible).

6.5 Waste D sposal
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In the USA, any non-domestic waste containing endrin and its

nmet abolites nust be treated as a hazardous waste. Specific
instructions are given for notification and incineration.
Owner s/ operators of vessels or onshore or offshore facilities nust
notify the US Governnment (National Response Center) of any rel ease of
endrin in or on navigable waters, adjoining shorelines, in the

conti guous zone or beyond the contiguous zone or to any ot her
environnental nmedia (air, land, or ground water) in an anmount equa
to, or greater than, one pound (0.454 kg).

An owner or operator of a hazardous waste incinerator nust achieve
99. 99% destruction and renoval efficiency for this substance.

6.6 O her Measures
Aquati c environment

The European Econonic Comunity |egislation has established linit
val ues for the discharge of, and quality objectives for, aldrin,
dieldrin, endrin, and isodrin in the aquatic environnent.

The limt values for em ssion standards are:

(a) Plants producing aldrin and/or dieldrin and/or endrin, including
fornmul ati on of these substances on the sane site, nust:

* on a nonthly average val ue, not exceed 3 g in effluent per tonne
of production capacity (g/tonne) or a concentration in effluent
of 2 g/litre of water discharged (to be complied with as from
1 January 1989).

* on a daily average value, not exceed 15 g in effluent per tonne
of production capacity (g/tonne) or a concentration in effluent
of 10 g/litre of water discharged (to be conplied with as from
1 January 1989).

(b) For inland surface waters, estuary waters, internal coastal waters
other than estuary waters, territorial waters, for the conpounds
aldrin, dieldrin, endrin, and isodrin together:

* 30 ng/litre (to be conmplied with as from 1 January 1989); and
10 ng/litre for aldrin, 10 ng/litre for dieldrin, 5 ng/litre for
endrin, and 5 ng/litre for isodrin (to be conplied with as from
1 January 1994).

Bl BLI OGRAPHY
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ANNEX.  MANAGEMENT OF MAJOR STATUS EPILEPTI CUS | N ADULTS?2

(A) Initial managenent
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1. Assess the patient, verify the diagnosis, renove fal se teeth and
place in the lateral sem -prone position, establish an airway.

2. Diazepam iv (see Note 1), (10 ng in 2 m), 0.15-0.25 ng/kg,
usually 10 mg (2 m) bolus followed i mediately by a further 10 ng
(2 mM) over 1-2 minutes. This may be repeated according to response.

3. Take bl ood for determination of anticonvul sant drug |evels, blood
al cohol level, and blood sugar (5 m of blood in a sugar tube), also

bl ood for determ nation of calcium (5 m in a plain tube), and a drop
of blood to determ ne blood gl ucose.

4. If this shows a | ow bl ood glucose |evel: adm nister glucose 50%
iv, 25m, preferably by catheter, and not into a snmall distal vein.

If alcohol is likely to be a factor: administer thianmne, iv, 100 ng.

5. Phenytoin, iv, 250 ng in 5 nm, 10-15 ng/kg, no faster than 50 ngy
(1 m) per minute, by infusion punp or slowiv injection (see Note 2).

(B) If fits continue, transfer to an intensive care unit, and consult
an anaest heti st

6. Chlornethiazole, iv (8 ng/mM). A |loading dose of up to 800 ny
(100 m) over 10 minutes (10 mM/mn); maintain with 0.5-1 m/nin

(4-8 ).

7. Thiopental, iv, 5 ng/kg | oading dose, then 1-3 ng/kg per hour, to
a maxi num bl ood t hi opental level of 100 ng/litre.

8. If this fails - consult a neurol ogi st.

a Adapted from a guideline prepared by GQuy's Hospital, London
NOTES

1. D azepam A bolus injection of 10 ng nay cause respiratory
depressi on and hypot ensi on, which nay be pronounced if there is
concurrent use of other CNS depressant drugs, especially
phenobar bi t al

Di azepam nmust not be given
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* i ntramuscul arly;
* added to an intravenous infusion
* wi th phenobarbital unless artificial ventilation is avail able.

Rect al diazepam (using a rectal administration set), 5 or 10 ng in
2.5 mM, may be used for the i mediate treatnent of epilepsy instead of
i ntravenous di azepam

2.  Phenytoin nust not be given:

* i ntranmuscul arly;

* by central Iine

* into a dextrose infusion
* wi th any ot her drug.

I ntravenous phenytoin should be nonitored with continous ECG
recording. |If this is not available, it my be safer to use a diluted
solution of 250 ng (5 M) in 250 mM of normal saline, no faster than
50 nmg/min. The diluted solution should be used i nmedi ately, provided
there is no evidence of precipitation (this use of phenytoin is not
licensed).

OPTI ONS
The following drugs may al so be used:

1. Paraldehyde: 2 x 5 m by separate, deep, intranuscular injection
or 10m diluted into 100 mM of normal saline given intravenously over
10- 15 m nut es.

Not e: paral dehyde should only be used with gl ass syringes.

2. Phenobarbital (200 ng/m ). Should not be given intravenously,
except where artificial ventilation is available, and not at all if
the patient normally takes phenobarbital. The maxi mumrate of
infusion is 100 ng/nmin, to a maxi mum dose of 15 ngy/kg.

3. Lignocaine, iv, 100 ng, by slow intravenous injection, followd by
50-100 ng of lignocaine in 250 mM of 5%dextrose at 1-2 ng/mn

Note: It is essential that this treatnent is given with ECG
noni t ori ng.
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4. Diazepam iv (10 ng in 2 mM), 40 ng in 500 m of 5% dextrose, at a
maxi mum i nfusi on rate of 100 ny/h.

5. Sodiumval proate, iv (400 ng in 4 nm), 400-800 ng, iv, over
3-5 minutes (up to 10 ng/kg), followed by intravenous infusion, to a
maxi mum of 2.5 g/day (unlicensed).

Paedi atri ¢ Doses

For children, dosing should be adapted as foll ows:

Di azepam 0.2-0.3 ng/ kg intravenous.
Phenyt oi n 10- 20 ng/ kg i ntravenous.
Chl or et hi azol e 5-10 ng/ kg per hour, which is equivalent to

0.6-1.25 nl/kg per hour.

See Al so:
Toxi col ogi cal AbbreviationsEndrin (EHC 130, 1992)Endrin (1 CSC Endrin (PDS)Endrin (FAO Meeting Report PL/1965/10/1)

Endrin (AGP: 1970/ M 12/ 1) Endrin (WHO Pesticide Residues Series 4)Endrin (WHO Pesticide Residues Series 5)Endrin (IARC
Summary & Eval uation, Volunme 5, 1974)
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CLASSI FI CATI ON:

Primary use: |nsecticide

Secondary uses: Acaricide, rodenticide
Chem cal group: O ganochl ori ne conpound
Dat a sheet No. 1

Dat e issued: January 1975

1.1  COWON NAME: endrin (1SO)

1.1.1 ldentity: 1,2,3,4,10,10-hexachl oro-6, 7-epoxy-1, 4, 4a, 5, 6, 7, 8, 8a-
oct ahydro- 1, 4- exo- exo-5, 8-di net hanonapht hal ene. I n the convention of
the Anmerican Chem cal Society the configuration is endo-endo.

H Cl

1.1.2 Synonynms: OMS 197 Local Synonyns

1.2 SYNOPSI S: a highly toxic organochl orine pesticide which does not
accunul ate in the tissues of man or aninmals, and which is not
persistent in the environnent.

1.3 SELECTED PROPERTI ES

1.3.1 Physical characteristics: when pure, a white crystalline solid

m p. > 200°C (with deconposition); the technical product is a light tan
powder, with a characteristic odour

1.3.2 Solubility: water at 20°C, practically insoluble (<0.1 ppm,

al cohol, slightly soluble 74% ; benzene and acetone, noderately sol uble

(37 and 289% .

1.3.3 Stability: stable in alkali and acids, but rearranges to |ess
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insecticidally active substances in the presence of strong acids, on
exposure to sunlight, or on heating above 200°C. Conpatible w th nost
bi oci des in present use.

1.3.4 Vapour pressure very low (2 x 107 nm Hg at 25°C)

1.4 AGRI CULTURE, HORTI CULTURE AND FORESTRY

1.4.1 Comon formnul ati ons

Emul si fiabl e concentrate 20% wettabl e powder 25 to 50% dusts and
granules 1 to 2% FAO specifications for technical endrin

enul sifiable concentrates, dispersible powders and dusts have been
publi shed. A specification for granules is in course of preparation.

1.4.2 Pests mainly controlled

Ef fective against a very wide range of insect species. Miin uses are
agai nst cotton boll worms, corn borers, cut worns and | eaf hoppers.

1.4.3 Use pattern

Main use is to control pests of cotton; fromone to ten applications in
a given crop season. Also used for rice, small cereal grains, and
sugar cane. Has limted use usually under |ocal governnment authority
for control of mce in orchards and pl antati ons.

1.4.4 Unintended effects

Use, or possibly misapplication, in orchards and forest plantations to
control mce has resulted in casualties anongst farmand wild aninals.
Contam nation of water, e.g. in association with use on rice, has
resulted in kills of fish. Not generally phytotoxic at insecticidal
concentrati ons.

1.5 PUBLI C HEALTH PROGRAMVES

No recommended use.

1.6 HOUSEHOLD USE
No reconmended use (due to toxicity).
ENDRI N
Part 2 - Toxicol ogy and risks
Common nane: endrin

Dat a sheet No. 1
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Date issued: January 1975

2.1 TOXI COLOGY - MAMVALS

2.1.1 Absorption route: absorbed by the intact skin as well as by
i nhal ation and fromthe gastrointestinal tract.

2.1.2 Mode of action: central nervous system stinul ant producing
convul si ons.

2.1.3 Excretion: rapidly nmetabolized and excreted in the faeces largely
as the 9-hydroxy derivative.

2.1.4 Toxicity, single dose

Oal: LDgg rat (M 18 no/ kg
rat (F) 7.5 ng/kg

Dermal : LDgg rat (M 18 ng/ kg
rat (F) 15 ng/ kg

Dermal : LDgg rabbit 60-120 ng/kg
2.1.5 Toxicity, repeated doses

Oal: daily administration of 5 ng/kg for 50 days led to 3 deaths out
of 3 rats; there were no deaths when the dose was reduced to 2 ny/kg.

Inhal ation: 2 out of 4 deaths when rabbits were exposed for 826
hours, 7 hours a day, 5 days a week to an atnospheric concentration of

5.44 ng/n? of endrin mst.

Cumul ati on of conpound: does not accumulate in manmalian tissues to
any significant extent; may be neasured in blood and other tissues
during acute poisoning.

2.1.6 Dietary studies

Short-term significant increase in nortality when rats were fed 5
ppm (0.25 ng/ kg/ day) for 16 weeks but not when fed 1 ppm
(0. 05 ng/ kg/ day) .

Long-term in a 2 year study there was increased |liver to body-wei ght

ratios in males and increased kidney to body-weight ratios in femal es
fed 5 ppm (0. 25 ng/ kg/day); the no-effect |evel was 1 ppm (0. 05

ng/ kg/ day) .
2.1.7 Supplenentary studies of toxicity

Carci nogenicity
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Mouse: no increase in neoplasns fromdietary levels up to 3 ppm
(0.15 ng/ kg/ day) of endrin (the highest |evel fed).

Rat: no increase in malignant tunours at dietary levels up to 12 ppm
(0.6 ny/ kg/ day) (the highest |evel fed).

Terat ogenicity

Rat: no terata reported to have been observed in a three-generation
reproduction study with dietary levels up to a maxi num |l evel of 2 ppm
(0.1 ny/ kg/ day)

2.1.8 Modifications of toxicity

The acute toxicity of endrin was increased by a factor of 2.5 when rats
were fed a | ow protein diet.

2.2 TOXI COLOGY - MAN

2.2.1 Absorption: see 2.1.1

I ngestion has proved to be an inportant cause of poisoning with this
compound.

2. 2.2 Dangerous doses
Single: it has been estimated that a single convul sion may result
fromingestion of 0.2-0.25 ng/kg of endrin and repeated fits from1l
ng/ kg. A level of about 150 ppmeaten in bread is reported to have
produced convul sions in man.

Repeat ed: no information.
2.2.3 (bservations of occupationally exposed workers
Ext ensi ve observations of plant workers have been conduct ed.
Measureabl e | evels of endrin in blood (0.05-0.1 pg/m ) were only found
in cases of intoxication and clinical recovery was conplete within a
few hours.

2.2.4 Observations on exposure of the general popul ation

Not detected in the body fat of the general population in at |east
three countries.

2.2.5 (bservations of volunteers
No i nfornmati on.
2.2.6 Reported m shaps

In two countries in Asia, four successive outbreaks of poisoning
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occurred resulting in 874 people being hospitalized, of whom 26 di ed.
In two separate shipnents when flour and endrin were transported
together, the flour became contam nated. Bread nade fromthe flour
cont ai ned 48- 1500 ppm of endrin. 1In a European country 59 cases of
poi soning with no deaths are believed to have been caused from eating
bread contai ning 150 ppm of endrin.

Spilled endrin had contam nated flour during shipnent in a railway car.
In an African country three cases of poisoning with no deaths are
bel i eved to have been caused from eating bread containing 126-172 ppm
of endrin. The manner in which the contam nation occurred is not known
- assuned to be during transport or storage.
2.3 TOXI CI TY TO NON- MAMVALI AN SPECI ES
(The entries in these sections are intended to draw attention to
special risks and to give warnings of any needs for special
precauti ons).
2.3.1 Fish
Is very toxic to fish. Has caused fish kills follow ng use on rice.
2.3.2 Birds
High toxicity. Uses in orchards and simlar sites have resulted in
bird kills. The risks are from acute poisoning by ingestion of water
or seeds, not fromlong-term build-up of residues.

2.3.3 Ot her species

Toxicity to bees is fairly high. Described as noderately hazardous in
USDA cl assification. Toxic to wildlife in general.

ENDRI N
Part 3 - For regulatory authorities
Common nane: endrin
Data sheet No. 1

Date issued: January 1975

RECOMVENDATI ONS ON REGULATI ON OF COVPOUND
3.1 RECOMMENDED RESTRI CTI ONS ON AVAI LABI LI TY
(For definition of categories see introduction). Liquid and solid

formul ati ons above 10% category 2. Al other formul ations:
category 3.
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3.2 TRANSPORTATI ON AND STORAGE

Al fornul ations

UN classification 6.1. Should be transported or stored in clearly

| abel l ed rigid and | eakproof containers. No food or drink should be
transported or stored in the same conpartnent. Storage should be under
| ock and key, and secure from access by unaut horized persons and

chil dren.

3.3 HANDLI NG

All formul ati ons

Full| protective clothing (see Part 4) should be used for all handling
of the conmpound. Adequate washing facilities should be avail abl e at
all times during handling and should be close to the site of handling.
Eati ng, drinking and snoking shoul d be prohibited during handling and
bef ore washi ng after handl i ng.

3.4 DI SPOSAL AND/ OR DECONTAM NATI ON OF CONTAI NERS

All fornul ati ons

Cont ai ner nust either be burned or crushed and buried bel ow topsoil.
Care nmust be taken to avoid subsequent contam nation of water sources.
Decont anmi nati on of containers in order to use themfor other purposes
shoul d not be permtted.

3.5 SELECTI ON, TRAI NI NG AND MEDI CAL SUPERVI SI ON OF WORKERS

All fornul ati ons

Pre-enpl oynent, and routine nedical exam nation of workers desirable.
Speci al account should be taken of the workers' nental ability to
conprehend and follow instructions. Training of workers in techniques
to avoid contact essenti al

3.6 ADDI TI ONAL REGULATI ONS RECOMVENDED | F DI STRI BUTED BY Al RCRAFT

All fornul ati ons

Pilots and | oaders shoul d have special training in application nethods
and recognition of early synptons of poisoning. Use of flagnmen not
recommended. Fl agnen, if used, should wear overalls, a respirator, hat
and gl oves, and be located well away fromthe dropping zone.
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3.7 LABELLI NG

For mul ati ons

Al fornul ati ons

M ni num cauti onary st at enent

" PO SON'
(Skull and cross bones insignia)
"Endrin is a highly toxic organochl ori ne conpound whi ch nmay be

very hazardous to man and animals if use is not strictly
controlled. Contact with the skin, inhalation of dust or spray

or swall owi ng may cause convul sions and nay be fatal. Avoid skin
contact; wear protective gloves, clean protective clothing and a
respirator when handling this material.. Wash hands and exposed

skin inmedi ately after work."
"Ensure that containers are stored under |ock and key. Enpty
contai ners nmust be di sposed of in such a way as to prevent all
accidental contact with them Keep the material out of reach of
children and well away from foodstuffs, animal feed and their
cont ai ners."
"I'n case of contact, inmmediately renove contam nated cl ot hing and
wash the skin thoroughly with soap and water; for eyes, flush
with water for 15 mnutes."
"I f poisoning occurs, obtain nedical attention.”

3.8 RESI DUES | N FOOD

Apart from accidental gross contam nation of foods, e.g. from
spi |l | ages, residues in foods have not resulted in nmajor problens.

3.8.1 Maxi num residue | evels

The Joi nt FAQ WHO neeting on Pesticide Residues (1972) has recommended
the followwng limts:

Cottonseed, cottonseed oil (crude) 0.1 ppm

Cottonseed oil (finished), maize (sweet), wheat,

barl ey, sorghum rice (brown or polished), apples 0. 02 ppm
Ml k and m |k products (fat basis) 0.02 ppm
Eggs (shell free) 0.2 ppm
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Fat of poultry 1.0 ppm

ENDRI N
Part 4 - Prevention of poisoning in nman energency aid
Conmon nane: endrin and
Data sheet No. 1

Date issued: January 1975

4.1 PRECAUTI ONS | N USE

4.1.1 CGenera

Endrin is a highly toxic organochl orine pesticide which penetrates the
intact skin and is al so absorbed by inhalation as dusts and by the
gastrointestinal tract. Formulations should be handl ed by trained
personnel wearing protective clothing.

4.1.2 Manufacture and fornul ation

T.L. V.

(ACGI.H) 0.1 ng/m?;, (US. S R) - fornulation should not be
attenpted wi thout advice fromthe manufacturer

4.1.3 Mxers and applicators

When openi ng the contai ner and when ni xing, protective inperneable
boots, clean overalls, gloves and dust mask should be worn. Mxing, if
not mechani cal, should always be carried out with a paddl e of
appropriate length. Wen spraying tall crops or during aerial applica-
tion, a face mask should be worn as well as an inperneabl e hood,

cl ot hing, boots and gl oves. The applicator should avoid working in
spray nmist and avoid contact with the nouth, skin and eyes. Particul ar
care i s needed when equi prent is being washed after use. Al

protective clothing should be washed i mredi ately after use, including
the insides of gloves. Splashes nust be washed i medi ately fromthe
skin, hair and eyes with large quantities of water. Before eating,
drinki ng or snoking, hands and ot her exposed skin should be washed.

4.1.4 O her associated workers (including flagnmen in aerial operations)
Persons exposed to endrin and associated with its application should
wear protective clothing and observe the precautions described above in

4.1.3 under "m xers and applicators”.

4.1.5 O her populations likely to be affected
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Wth good agricultural practice subject to 4.2 below, other popul ations
shoul d not be exposed to hazardous anounts of endrin

4.2 ENTRY OF PERSON | NTO TREATED AREAS

Unprot ected persons should be kept out of treated areas for at |east
one day.

4.3 SAFE DI SPOSAL OF CONTAI NERS AND SPI LLAGE

Cont ai ners should be enptied in a diluted forminto a deep pit taking
care to avoid contam nation of ground waters. Containers should be
destroyed (see 3.4). Decontam nation of containers in order to use them
for other purposes should not be permitted. Spillage should be washed
into a deep dry pit and the remai nder washed away with | arge quantities
of water, taking care not to contam nate surface or ground waters.

4.4 EMERGENCY Al D

4.4.1 Early synptons of poisoning

Early synptons of poisoning are headache, dizziness, nausea, vomting,
weakness of the |egs, |oss of appetite and possibly insomia and
tenporary deafness. Ceneralized convul sions nmay occur, and in sone

cases are the first synptom

4.4.2 Treatnent before person is seen by a physician, if these synptons
appear follow ng exposure

The person should stop work inmediately, renove contam nated cl ot hing
and wash the affected skin with water and soap, if available, and flush
the area with large quantities of water. |If swallowed, vomting should
be induced, if the person is conscious.
ENDRI N
Part 5 - For nedical and | aboratory personnel
Conmon nane: endrin

Dat a sheet No. 1

Date issued: January 1975

5.1 VEDI CAL DI AGNOSI S AND TREATMENT OF CASES OF PO SONI NG

5.1.1 CGeneral infornation
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An organochl orine pesticide of high acute toxicity which may be
absorbed through the intact skin as well as by inhalation and via the
gastrointestinal tract. Its node of action is as a central nervous
system stinul ant producing convulsions. It is rapidly netabolized and
excreted in the faeces and does not persist in the tissues.

5.1.2 Synptons and signs

M1d synptonms of poisoning involve headache, dizziness, nausea,

vom ting, weakness of the |legs, |oss of appetite, and possibly insomia
and tenporary deafness. More serious synptons are convul sions of
several mnutes duration followed by sem -consci ousness for 15-30

m nutes. Term nal synptons prior to death nay be continuous
convul si ons, causi ng anoxi a and hi gh fever.

5.1.3 Laboratory

Bl ood | evels of endrin associated with poisoning are 0.05-0.1 pg/m.
The el ect roencephal ogram may show bil ateral synchronous spi kes, spike
and wave conpl exes and slow theta waves. It returns to normnal
gradual Iy and usually has beconme nornmal three nonths after the incident
of poi soni ng.

5.1.4 Treatnment

If the pesticide has been ingested, gastric |avage should be perforned
with 2-4 litres of tap water followed by saline purgatives (30 g sodium
sulfate in 250 nl of water). Barbiturates (preferably phenobarbitone
or pentobarbitone) or diazepam should be given I.M or |I.V. in
sufficient dosage to control restlessness or convul sions. Mechani ca
respiratory assistance with oxygen rmay be required. |n addition,

cal cium gl uconate, 10%in 10 m, may be injected four hourly.
Contraindications are oily purgatives, epinephrine and ot her adrenergic
drugs and central stimulants of all types.

5.1.5 Prognosis

If the convul sions are survived the chances of conplete recovery are
good. However, in very severe cases there is a possibility of

per manent brai n danage secondary to continued hypoxia if the

convul sions are not pronptly controll ed.

5.1.6 References of previously reported cases

The followi ng references give nethods of treatnment and di agnosis used
in cases of poisoning:

1. Davies, G M L Lews, |. (1956) Brit. ned. J., 2, 393-398.

2. Weeks, D. E. (1967) Bull. Wd Hth Oqg., 37, 499-512.

5.2 SURVEI LLANCE METHODS
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There are no readily available techniques to determ ne the degree of
absorption prior to the appearance of synptons. Endrin can only be
detected in the blood in situations of acute gross overexposure. The
threshol d | evel bel ow which no signs-or synptons of intoxication occur
appears to be in the range of 0.05-0.1 pg/m of endrin in the bl ood
(l'imt of detection).

5.3 LABORATORY METHODS
5.3.1 Detection and anal ysi s

Endrin residues in foodstuffs can be determ ned by the nulti-residue
net hods of the AOAC (United States Food and Drug Adnministration
Pesticides Analytical Mnual, 1971) and of de Faubert Maunder et

al. (1964), Wod (1969) and Abbott et al. (1969). Al these are gas
chr omat ogr aphi ¢ nmet hods, but invol ve various cl ean-up procedures.
Identity can be confirmed by derivative formation. Several references
to gas chromat ographi ¢ net hods for determ nation of organochl orine
pesticides-in blood are cited by Jager (1970), in particular the method
descri bed by Richardson et al. (1967) for the determ nation of
dieldrin. For the exam nation of grossly contam nated materials or of
sanpl es of formnul ated products, an infrared spectro-scopi c nethod can
be used (ACAC net hod, see Cl PAC Handbook, Vol. 1, pp. 378-390).

5.3.2 Other tests in cases of poisoning

El ect roencephal ographi ¢ changes after endrin poisoning are descri bed
in Hoogendam 1., Versteeg, J. P. J. & de Mieger, M (1962), Arch.
environm Hth., 4, 86-94

REFERENCES

Abbott, D. C., Holnes, D. C. & Tatton, J. O G (1969) Pesticide
residues in the total diet in England and Wal es, 1966-1967. ||
Organochl orine pesticide residues in the total diet, J. Sci. Food

Agric., 20, 245

Faubert Maunder, M J. de et al. (1964) O ean-up of aninmal fats and
dairy products for the analysis of chlorinated pesticide
resi dues, Analyst., 89, 168

Jager, K W (1970) Aldrin, dieldrin, endrin and telodrin, Elsevier,
Anst erdam p. 34

Ri chardson, A et al. (1967) Determ nation of dieldrin (HEQD) in bl ood,
Arch. environm Hth, 14, 703

United States Food and Drug Admi nistration (1971) Pesticide Analytica
Manual , Vol. |, Sections 211, 212
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Wod, N F. (1969) Extraction and clean-up of organochlorine pesticide
resi dues by columm chromat ography, Analyst, 94, 399

See Al so:

Toxi col ogi cal Abbreviati onséndrin (EHC 130, 1992)Endrin (HSG 60, 1991)Endrin
(1 CSO) Endrin (FAO Meeting Report PL/1965/10/1)Endrin (AGP:1970/M 12/1)Endrin (WHO

Pestici de Residues Series 4)Endrin (WHO Pesticide Residues Series 5 Endrin (I ARC
Sunmary & Eval uation, Volume 5, 1974)
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SUPERSEDED ENTRIES

Materials believed to be no longer manufactured, or marketed for crop
protection use

These entries are short descriptions including the following information: Entry number,
entry/common names, chemical names, molecular formula, Chemical Abstracts Service
Registry Number, other names, use and early scientific reference, name of company invent-
ing or developing the product, code numbers (development €odes and official codes), trade
names. For an explanation of this.information, if needed, the Guide to use of the Main

entries should be consulted.

The last item of information, prefaced Details, gives the last Edition of the Pesticide Manual
to contain full details of the material, with the entry number in that Edition. In a few
instances, the entry ‘Handbook’ is given, which means that no earlier reference will be
found in the Pesticide Manual, but may be found in the Agrochemicals Handbook.

The entries in this Section are readily identified in the indexes by an ‘S’ before the entry
number (e.g. S768).

It is. difficult in some cases to be sure whether or not all commercial activity in a substance
has ceased. The Editor will be grateful for details of any materials in this Section which are
still in commercial use.
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.chlorophenylhydrazono)-3-methyl-1,2-oxazol-5(4 H)-one; 4-(2-chlorophenylhydrazono)-3-=
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270  dofenapyn - common name (BSI, draft E-ISO); dofénapyne (() draft F-ISO). Chemical

rame (IUPAC) 4-(pent-4-ynyloxy)phenyl phenyl ether; C;H;s0,. (C.A4.) 1-(4—=
pentynyloxy)-4-phenoxybenzene. CAS RN [42873-80-3]. Acaricide discovered by Ciba-
Geigy AG. Code No. CGA 29 170.

971 drazoxolon - common name (BSI, E-ISO, (m) F-ISO). Chemical name (IUPAC) 4-2-=

methylisoxazol-5(4H)-one. C,(HsCIN;O,. (C.A4.) 3-methyl-4,5-isoxazoledione 4-[(2==
chlorophenyl)hydrazone]. CASRN [5707-69-7]. Fungicide reported by M. J. Geoghegan
(Proc. Br. Insectic. Fungic. Conf., 4th, 1967, 1, 451). Introduced by ICI Plant Protection
Division (now Zeneca). Cede No. PP781. Trade Mark ‘Mil-Col’ (Zeneca)

Details: PMY, Entry 5500

972  eglinazine - common name (BSL, E-ISO, (f) F-ISO, WSSA). Chemical name (IUPAC)
N-(4-chloro-6-ethylamino-1,3,5-triazin-2-yl)glycine; C;H,,CINsO,. (C.A4.) N-[4-chloro-6-
(ethylamino)-1,3,5-triazin-2-yl]glycine.

CAS RN [68228-19-3] ; (eglinazine-ethyl: /6616-80-4] ) The ethyl ester, eglinazine-ethyl,
introduced as a herbicide by Nitrokémia Ipartelepek. Trade Mark ‘MG-06' (Nitrokemia)
Details: PM9, Entry 5520

973 EL 177 - development code. Chemical name (IUPAC) 1-terz-butyl-5-cyano-N-=
methylpyrazole-4-carboxamide; C,oHsN4O. (C.4.) 5-cyano-1-(1,1-dimethylethyl)-N-=
methyl-1H-pyrazole-4-carboxamide. CAS RN [98477-07-7]. Herbicide reported by H. E.
Chamberlain et al. (Proc. 1987 Br. Crop Prot. Conf. - Weeds, 1, 35). Introduced by Eli Lilly.
Code No. EL-177; LYI 81 977. Details: PM9, Entry 1680

974 endothion - common name (BSI, E-ISO, (m) F-ISO, ESA, formerly ANSI); no name
(Portugal). Chemical name (ITUPAC) S-5-methoxy-4-ox0-4H-pyran-2-ylmethyl O, O-dimethyl
phosphorothioate; 2-dimethoxyphosphinoylthiomethyl-5-methoxypyran-4-one;

CoH;06PS.  (C.A.) S-[(5-methoxy-4-ox0-4H-pyran-2-ylmethyl] O, O-dimethyl
phosphorothioate. CAS RN [2778-04-3]. Official code No. ENT 24 653. Insecticide
reported by F. Chaboussou & P. Ramadier (Rev. Zool. Agric. Appl., 1957, 55, 116).
Introduced by Rhéne-Poulenc Phytosanitaire and later by American Cyanamid Co. and
FMC Corp. Code No. 7175 RP (Rhone Poulenc); AC 18 737 (American Cyanamid Co.);
FMC 5767 (FMC Corp.); Trade Mark ‘Endocide’ (Rhéne Poulenc). Details: PALS, p-
234,

975 endrin - commen name (BSI, E-ISO, ESA, IMAF); endrine ((f) F-ISO); nendrin
(Republic of South Africa). Chemical name (FTUPAC) (1R,45,4aS,5S5,65,7R,8R,8aR)—=
1,2,3,4,10,10-hexachloro-1,4.4a,5,6,7,8,8a-octahydro-6,7-epoxy-1,4:5,8-=
dimethanonaphthalene; 1,2,3,4,10,10-hexachioro-6,7-epoxy-1,4,4a,5,6,7,8,8a-octahydro-=
exo-1,4-ex0-5,8-dimethanonaphthalene; C;,H;ClO.

(C.A.) (1ax,2B,2aB,30,6«,6ap,7B,7ax)-3,4,5,6,9,9-hexachloro-1a,2,2a,3,6,6a,7,7a-octahydro-=
2,7:3,6-dimethanonaphthf2,3-b)oxirene. CAS RN [72-20-8]. Official code No. OMS

197, ENT 17 251. Developed by Shell International Chemical Co. after introduction by J.
Hyman & Co. Code No. Insecticide 269 (Hyman & Co.). Details: PA7, Entry 05560.

$76 ENT 17596 - official code number. Chemical name (IUPAC) 1,4,4a,53,6,9,9a,9b-=
octahydrodibenzofuran-4a-carbaldehyde; C;3H;s0,.  (C.4.) 1,52,6,9,9a,9b-hexahydro-=

1 - T e
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Pyritiex. Forte* — Aragonesas Agro, S.A.

+ lambda-cyhalothrin

Polka* — Insecticidas Internacionales, C.A.

+ cypermethrin

Cyperfan* — Chimac-Agriphar S.A.

Faraon* — Insecticidas Internacionales, C.A.
_ + dimethoate

Demecor* — Chimac-Agriphar S.A.

+ methomyl

Endomil* — Insecticidas Internacionales, C.A.

Methofan* — Makhteshim-Agan

‘Metofan Forte* — Aragonesas Agro, S.A.
.+ methyl parathion ’

Hekthionex Methyl* — Hektas Ticaret T.A.S.

Sulfanex Methyl* — AGRO-SAN Chemicals Industry and Trade Inc.
Thiosulfan-methyl* — Midiltipi Agro-Chemicals, Inc. .

Registration Notes ’ )
OUTSIDE U.S.: Endofan* in Spain. Luxafan*, Palirac* in South America. Thionate*.
_ Environmental Guidelines

HAZARDS: Fish, Bird: Toxic. Bee: Moderately toxic (direct application). Relative-
ly-nontoxic to beneficials (parasitic wasps; lady bird beetles, and beneficial mites).
SOLUBILITY (IN WATER): Tech'insoluble.’ .

Safety Guidelines - .

SIGNAL WORD: DANGER (Tech); POISON (most form.).

TOXICITY CLASS: L. ) . :
"TOXICITY: Tech (Rat): Oral LDs,.160 mg/kg (male); 22.7 ma/kg (female). (Rat):
Dermal >500 mag/kg, (Rabbit) 359 mg/kg. -

PROTECTIVE CLOTHING: Long-sleeved shirt and long pants, waterproof gloves,
shoes of boots, hat, and approved mask or respirator. '
HANDLING AND STORAGE.CAUTIONS: Do nét breathe dust, spray-mist. Avoid
eye, skin; clothing contact. Wash hands immediately after hand(ing. Do not store in
of around home. Do not store near heat, open flaime, or hot surfaces. -
Emergency Guidelines

FIRST AID: Call a physician or Poison Control Center immediately. Eyes, rinse
* . immediately With water for at feast 15 minutes. Skin, wash thoroughly with soap
- and water. Discard contaminated clothirig. Inhalation, remove to fresh air and

keep at rést. Ingestion, if conscious and time since ingestion is less than.1 to 2

hours; inditrce vomiting. : : -

-Endosun® — see Endosiffan.

Endotaf* - see Endosulfan.

Endothal — see:Endothali.

Endothal® — see Endothall.

Endothall - - : :

“-BP: Cerexagri, Inc. (Accelerate®, Aquathol*, Aquathol* K, Des-I-Cate*,
Endothal*, Hydrothol*) ’
.. Cerexagri S.A, (Accelerate*, Agiathol*, Hydrothot*)

Identification ‘ )

COMMON NAME: endotha! (IS0, BSI); endothall (ANSI, CSA, WSSA).
CODE.NUMBERS: CAS 129-67-9; SHA 038901, .

DISCONTINUED NAMES:

Herbicide 273* Hydout*
~Niagrathal* Tribetol*
Chemistry : .

COMPOSITION: 7-oxabicyclob2,2,11heptane-2,3-dicarboxylic acid (IUPAC) used as so-
dium, patassium, or amine $alts. . . :
PROPERTIES: Melting point 144°C. Soiuble in methanol.

1
C-OH

C-OH
il

Endothall
Action/Use . .
ACTION: Aguatic herbicide, algaecide, defoliant, desiccant, growth regulator.
USE: For sugar beets, turf; hops sucker suppression; alfalfa, clover desiccant; cot-
ton harvest aid (Accelerate*); potato vine kilier. Aquatic herbicide, algaecide
(Aquathol®, Hydrothal*).
FORMULATIONS: Granular.
Environmental Guidelines
HAZARDS: Fish: Toxic. Bee: Nontoxic.
SOLUBILITY (IN WATER): Scluble.
Safety Guidelines
SIGNAL WORD: WARNING.
TOXICITY CLASS:II.
TOXICITY: (Rat): Oraf LD, 51 mg/kg. . .
HANDLING AND STORAGE CAUTIONS: Avoid contact or drift to other plants as

injury may result. As an aguatic herbicide, certain water use restrictions-apply. Keep
from freezing. ’ -

Endothion

‘Idehtifigatiqn . .

COMMON ‘NAME: Endothion (IS0, BS, ESA, ex-ANSI). -

EXP. CODE NUMBERS: AC 18737 (American Cyanamid Co.); NIA 5767 (FMC
Gorp.). . :

OTHER CODE NUMBERS:.CAS 2778-04-3; SHA 422100; ENT 24653.

200
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- Enercol Comhbi* < see Cymoxanil; Propineb.

DISCONTINUED NAMES:
Endocide*

Chemistry .

COMPOSITION: SL5—meth0xy-4-oxo—4H-pyran—z-ylmethyl 0,0-dimethy! phospho:.

rothioate (IUPAC).. . N )

O .

- W
CH;0—P—S—CH, _O
CH;0

Endothion
Action/Use ) :
ACTION: Systemic insecticide, acaricide.
Safety Guidelines

SIGNAL WORD: DANGER. o
TOXICITY CLASS: 1.

TOXICITY: (Rat): Oral LD, 30-50 ma/kg.
Endo-Tox* — see Endosuifan.
Endoxan - .

Identification :

TRIVIAL NAME: Cyclophosphamide.
CODE NUMBERS: CAS 50-18-0.
Chemistry ' 3
COMPOSITION: N, N-bis(2-chloroethyl)tetrahydro-2 H-1,3,2-oxazaphosphorin-2
amine 2-oxide (CAS 9CI). g
Endozol® — see Endosulfan.

Endrex* Insecticide (endrin) — Discontinued by Shell International
Chemical Co. Ltd. i

MMON"NAME: Endrin (ISO-E, BSI, ESA, JMAF); endrine (IS0-=F); .nenidi

(India,-So. Africa). . ) e

CODE NUMBERS: CAS 72-20-8; SHA 041601; OMS 197 (WHO); ENT 1725

EINECS 200-775-7. . . . .

DISCONTINUED NAMES:
Endrex*

a

Cl Cl

. Endrin
Action/Use

ACTION: Insecticide.
Safety Guidelines

SIGNAL WORD: DANGER.
TOXICITY CLASS: 1.

TOXICITY: (Rat): Oral LDs, 7-15 ma/kg. Dermal 15 ma/kg (female).
Emergency Guidelines S
ANTIDOTE: Central nervous system depressant and hepatotoxin; no antidote. Diaz-"
epam, intravenous glucose, B vitamins, large amounts of activated charcoal, saline”

laxatives help to controf convulsions, protect the liver, and limit GI absorption. Oxygen::
may be necessary. . .

Endrine — see Endrin.

Endura* — see Nicobifen.

Endura* PB — see Piperonyl butoxide. -
Endurance® — see Prodiamine.

Enduro® — see beta-Cyfluthrin; Oxydemeton-methyl.

Endyl* Insecticide (carbophenothion) — piscontinued by Planters
Products.’

Enercol® — see Propineb.

Enfield® — see Trifioxysulfuron-sodium. .

Engame® — see AMADS; glyphosate. i

EnGarde* Bisinfectant — Discontinued by Microgen, Inc.

Enhance® — see Captan; Carboxin.

Enhance® Plus — see Carboxin; Lindane; Maneb.

Enide* Herbicide (diphenamid) — bdiscontinued 1988 by NOR-AM. -
Enide Dinitro* Herbicide (dinoseb + diphenamid) — Discontinued 1977
by TUCO. ' - : :
Enilconazole — see imazaiil.

eNKamphos® — see Propetamphos.

Enofel® — see Folpet.

Crop
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THE WHO RECOMMENDED CLASSIFICATION OF PESTICIDES BY HAZARD
AND GUIDELINES TO CLASSIFICATION 2000-01

The WHO Recommended Classification of Pesticides by Hazard was approved by the 28th
World Health Assembly in 1975 and has since gained wide acceptance. When it was
published in the WHO Chronicle, 29, 397-401 (1975), an annex, which was not part of the
Classification, illustrated its use by listing examples of classification of some pesticidal active
ingredients and their formulations. Later suggestions were made by Member States and
pesticide registration authorities that further guidance should be given on the classification of
individual pesticides. Guidelines were first issued in 1978, and have since been revised and
reissued at 2-yearly intervals.

The document is arranged as follows:

PartI: The Classification as recommended by the World Health Assembly. This part is not
subject to periodic review and the classification table and text can only be changed by
resolution of the World Health Assembly.

Part II: Guidelines to Classification. Individual products are classified in a series of tables,
according to the oral or dermal toxicity of the technical product, and its physical state. The
tables are subject to review periodically.

The toxicity values are intended to be a guide only. Formulations should be separately
classified using the methods set out on pages 3 (single technical product) and 6 (mixtures) and
the table in Part I. To assist in the classification of formulations, an annex is now provided
giving numerical tables from which the classification may also be derived.

Comments on Part II of the document are welcome, together with proposals for new entries.
These should be addressed to the International Programme on Chemical Safety, World Health
Organization, 1211 Geneva 27, Switzerland, and should include supporting data on the
compound being commented on or proposed.

This document is a revision of the document previously issued as WHO/PCS/98.21




TABLE 6. ACTIVE INGREDIENTS BELIEVED TO BE OBSOLETE OR DISCONTINUED FOR

USE AS PESTICIDES

Ingredients discontinued have been identified from the previous edition of this classification,
from the Pesticide Manual (Pesticide Manual, 1991, 1994; 1997), and in some cases from the
manufacturer. It is difficult, in some cases, to be sure whether or not all commercial activity in a
substance has ceased; some of these materials are known to be still in use for non-agricultural
purposes. IPCS will be grateful for details of any materials in this Section, which are still in

commercial use. The common name and CAS number are indicated.

Active ingredient
Acrylonitrile
Aldoxycarb
Aldrin*?
Allidochlor
Allyxycarb
Amidithion
Aminocarb
Anilazine

ANTU

Aramite

Arsenous oxide
Athidathion
Atraton
Aziprotryne
Azothoate

Barban

Barium carbonate
Benodanil
Benquinox
Benzoximate
Benzoylprop-ethyl
Benzthiazuron
Binapacryl'
Bis(tributyltin) oxide
Bisthiosemi
Bromocyclen
Bromophos
Bromophos-ethyl
Bufencarb
Butacarb

Butam
Butenachlor
Buthidazole
Buthiobate
Butonate
Butopyronoxyl
Buturon

Calcium cyanamide
Camphechlor'?
Carbamorph
Carbanolate
Carbon disulfide
Carbophenothion
Chloraniformethan

CAS no
107-13-1
1646-88-4
309-00-2
93-71-0
6392-46-7
919-76-6
2032-59-9
101-05-3
86-88-4
140-57-8
1327-53-3
19691-80-6
1610-17-9
4658-28-0
5834-96-8
101-27-9
513-77-9
15310-01-7
495-73-8
29104-30-1
33878-50-1
1929-88-0
485-31-4
56-35-9
39603-48-0
1715-40-8
2104-96-3
4824-78-6
8065-36-9
2655-19-8
35256-85-0
87310-56-3
55511-98-3
51308-54-4
126-22-7
532-34-3
3766-60-7
156-62-7
8001-35-2
31848-11-0
671-04-5
75-15-0
786-19-6
20856-57-9

Active ingredient
Chloranil
Chloranocryl
Chlorbenside
Chlorbufam
Chlorbicyclen
Chlordecone
Chlordimeform’
Chlorfenac
Chlorfenethol
Chlorfenprop-methyl
Chlorfenson
Chlorfensulfide
Chlorfentazine
Chlorflurenol
Chlormebuform
Chlormethiuron
Chlornitrofen
Chlorobenzilate!
Chloroneb
Chloropropylate
Chloroxuron
Chlorquinox
Chlorphoxim
Chlorthiophos
Cloethocarb
Clofop
Coumachlor
Crimidine
Credazine
Crotoxyphos
Crufomate
Cyanofenphos
Cyanthoate
Cycloheximide
Cycluron
Cyometrinil
Cypendazole
Cyprofuram
Cypromid
Delachlor
Demephion-O
Demephion-S
Demeton-O
Demeton-S

37

CAS no
118-75-2
2164-09-2
103-17-3
1967-16-4
2550-75-6
143-50-0
6164-98-3
85-34-7
80-06-8
14437-17-3
80-33-1
22274-74-0

2536-31-4
37407-77-5
28217-97-2

1836-77-7

510-15-6

2675-77-6

5836-10-2

1982-47-4

3495-42-9
14816-20-7
21923-23-9
51487-69-5
26129-32-8

81-82-3
535-89-7
14491-59-9
7700-17-6
299-86-5
13067-93-1
3734-95-0
66-81-9

2163-69-1
63278-33-1
28559-00-4
69581-33-5

2759-71-9
24353-58-0

682-80-4
2587-90-8
298-03-3
126-75-0

Active ingredient

CAS no

Demeton-S-methylsulphon

Dialifos
Di-allate
Diamidafos

Dibromochloro-propane

Dibutyl phthalate
Dibutyl succinate
Dichlofenthion
1,2-Dichloropropane
Dichlozoline
Diclobutrazol
Dieldrin"*
Diethatyl
Difenoxuron
Dimefox
Dimetilan
Dimexano
Dinex
Dinocton
Dinoseb'
Dinoseb acetate’
Dioxabenzophos
Dioxacarb
Dioxathion
Dipropetryn
Disul
Ditalimfos
Drazoxolon
Eglinazine
Endothion
Endrin®
EPBP
Erbon
ESP (Oxydeprofos)
Etacelasil
Etaconazole
Ethidimuron
Ethiolate
Ethoate-methyl
Ethohexadiol
Ethyleneglycobis
(trichloroacetate)
EXD

17040-19-6
10311-84-9
2303-16-4
1754-58-1
96-12-8
84-74-2
141-03-7
97-17-6
78-87-5
24201-58-9
75736-33-3
60-57-1
38727-55-8
14214-32-5
115-26-4
644-64-4
1468-37-7
131-89-5
32534-96-6
88-85-7
2813-95-8
3811-49-2
6988-21-2
78-34-2
4147-51-7
149-26-8
5131-24-8
5707-69-7
6616-80-4
2778-04-3
72-20-8
3792-59-4
136-25-4
2674-91-1
37894-46-5
60207-93-4
30043-49-3
2941-55-1
116-01-8
94-96-2

2514-53-6
502-55-6
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