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To

Ms. Sunita Narain 24-03-04
Editor and Publisher,

Down To Earth g Y{

Society For Environmental Communications,
41, Tuglagabad Institutional Area
New Delhi-110 062

Phone: 29955124

Madam,

Ref : 1. Our earlier letter dated 21* Jan 04.
2. Your version of our letter as published in 15" March 04 issue of Down To Earth.

When we wrote to you on 21* Jan 04, we hoped that you would fully reproduce 1t in
your journal, but in order to suppress certain facts from coming to light, you had
subjected our lelter Lo selective editing and also added certain. statement which was not

part of our letter.

You have conveniently and deliberately edited out our sharp and relevant questions on
the controversial results of your so-called scientific study as you cannot provide
scientifically plausible answers.

We reproduce below the original version of our letter showing both the omissions
(with strike-through-tine) and additions (in red colour) made by you in your published
version.

Endosulfan Manufacturers & formulators Welfare Association

Ms. Sunita Narain 21-01-04
Editor & Publisher

Down to Earth

Soctety lor Environmental Communication
4y Tughlakabad, Institutional Area

New Delhi - 110 062

Ph: 2995 5124



Madam,

Dec?31-2003)-

We are deeply concerned to observe your continued tirade against Endosulfan. As

was brought to your notice earlier, vide—PesticidesManufacturers—and-Eormulators
Asseemhea—s~€P—M¥AI—}—leﬂer—ef—3'd—Qet——94—your campaign against Endosulfan

unfortunately arises from blaSed incorrect, unscnennﬁc mformatlon ¥ear—se—ealleé




The report by NIOH, Ahmedabad is also fundamentally flawed as—youss and 1s
founded on faulty hypothesis as listed below. :

e It has now been confirmed that Endosulfan had been in use in the ecosystem of
Padre (exposed area) as well as Meenja Panchayat (unexposed area). Thus the so
called comparative epidemiological study stands on wrong foundations. NIOH was
unaware of this fact until pesticide industry wrate to them after they had completed
their first report. Fht als ai {ES i ¢ :

helusion-as-compared he eport! This coutd

explain why your final report (in January 2002) differed from the first report (in
February 2001).

e The students of Padre Village (exposed) were younger than the students of Meenja
panchayat area (control). It stands to commonsense that sexual maturity of
students of 12 + age group will be less developed than the ones of 13 + age group.

e As regards NIOH finding Endosulfan residues in blood, water, soil etc we had
already written to NIOH listing out various flaws. But NIOH, forreasonsknownto

them: did not respond.

Your articie states “Curiously, the very research that EHP has thought fit to print
was severely criticized by a section of the Indian scientific community”. iIf EHP
published an article it does not attain immunity from criticism by Indian scientific
community. We value the decisions of the expert committee appointed by the
Government of India. We also strongly object to your statement “fresh doubts have

”

also been cast on integrity of expert committee........ "



Thanking you,

Yours faithfully,

C.C. Abraham.

In your response, you have stated “EMFA continues to harp on old issues which have
been answered many times”. We shall be happy if you can substantiate your statement
and reproduce your so called answers .You seem to evade answers perhaps because
you just can not provide scientifically plausible answers. For instance, your
“scientists” produced report alleging presence of Endosulfan residues in filtered water
up to 9.19 ppm: i.e. nearly 3000% of its known and validated water sofubility. Can
you prove this with validated data of your study?

We shall be happy if you can provide us with scientifically plausible answers to the
questions raised in our letter referred above. We feel that your published response is
half hearted & motivated to serve your biased views.

Our letter as published by you carries a whole new sentence. The second para of the
published version ends with “this could explain why vour final report (in January
2002) diltered from the first report (in February 2001070 The term “your final
report” refers to whom? Does it bear reference to NIOH ? Did NIOH publish any
report in Feb 2001 and followed it up with another in Jan 2002? We are at loss to
understand as to why did you plant this misleading line? Even as we disassociate with
this planted line, we would like you to clarify.

The study concerning Endosulfan residues, self generated & published by you, is
nothing but an intentionally erroneous one created to malign Endosulfan. You
probably want to perpetuate and revel in a false image of self-righteousness little
recognizing that your study’s deficiencies severely undermine its scientific credibility.

We are sending herewith a copy of your own study report as made public on 2 I** Feb
0l so that you can revisit your own untenable findings and claims as narrated
originally by you. .What is pertinent to note, besides faulty findings, is the
methodological errors/ shortcomings as narrated jn the report. While describing
extraction, clean up and analysis of bovine milk, your “scientists” state in the report:

“extraction and clean up of milk samples selected during 1979 and 1980 were
accomplished by suitable combination of the extraction method ....”



Who collected and stored milk samples since 1979 ie. for > 20 years? Are we to
understand that you analysed 21 year old milk sample for Endosulfan residues?

And, while referring to analysis of Endosulfan residues in butter fat , your “scientists”
state in the report:

“ the method described by de Faubert Maunder et al(1964) with slight modifications
was used to extract and isolate DDT residues from butter samples collected during

19777

Who collected butter samples in 1977 and stored for 24 years till 2001? What is the
role of DDT residues in a report purported to be about Endosulfan residues?

We do visualise why you subsequently took efforts to cover up all these shoricomings
in your report. We have already sent you a comparative report showing how your

report underwent changes over a period of time.

Your {lawed and scientifically erroncous claims had however caused considerable
damage to the reputation of Endosulfan within India and outside.

Please note that we are sending this communication without prejudice to our rights.

Yours sincerely

22—

C.C. Abraham
Exccutive Sccretary
EMFWA

Evel. cSE's Sty Rport. datid 21-2 - 2001
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INTRODUCTION

The Plantation Corporation of Kerala has allegedly become a silent killer in North Kerala. The aerial
spraying of endosulfan, a deadly organochlorine pesticide, and other toxic chemicals in their
plantations has seriously damaged the health of children, women and men. But in these pesticides

they are being aerial sprayed by the Corporation.



THE CENTRE FOR SCIENCE AND ENVIRONMENT

The Centre for Science and Environment, a non-governmental organisation based in New Delhi, has
recently set up a laboratory to monitor pollution. Its main aim is to undertake scientific studies to
generate public awareness about food contaminated by pesticides and heavy metals. It provides
scientific services at affordable prices to communities that do cannot obtain scientific evidence
against polluters. This can be crucial at times, say, in a court case that a community might be fighting
against a polluter in its area. Given the state of scientific research in India -- most of it is restricted to
national defence and food security -- this is an effort to use science to achieve ecological security.
The laboratory will also provide paid services to become financially self-sufficient. The funds to set up
the laboratory have come from Deutsche Gesellschaft fur Technische Zusammenaabeit (GTZ) and
the European Union. :

CASE BACKGROUND

The Plantation Corporation of Kerala (PCK), a Kerala government undertaking, has resorted to aerial
spraying of Endosulfan In Kasaragod district's cashew plantations for twice a year from 1983
onwards and one in January when the cashew plants start flowering and the second in March to
control stem borer which causes great havoc to the plantation. The pesticide used by PCK,
Endosulfan, is a deadly organochlorine pesticide. It has already been banned in most of the
developing and developed countries. The international negotiation by UNEP to ban such Persistent
Organic Pollutants (POPs) has already short listed 12 chemicals and endosulfan is expected to be
the 13" name in the list. The irreversible damages to the environment arid human health by the
pesticides already used in the last 18 years are beyond any assessment. The damages by the
persistent pesticides are long lasting and will create problems for the generations to come.

Recently the people and few voluntary groups involved in conservation activities and
environmental education living nearby one of the plantations, Periya Division, have ccme together
and demanded a complete stoppage of aerial spraying and to start a cleaning programme for the
irea as soon as possible. The people living nearby one of the plantation, Periya division are affected
by ailments like-headache dizziness, skin lesions, sudden abortions, neurological disorders, epilepsy.
cerebral palsy, cancer and physically and mentally handicapped children etc. The younger
generation is losing their immunity and occurrence of fever and other diseases are very high .The
cattle and dogs die within one week after spraying. Stream fishes and the whole water body and the
soil are contaminated with chemicals. The area does not have a public water supply system and the
people depend on wells that are contaminated. CSE offered to conduct laboratory tests on sample
collected from the Padre village free of cost in their newly established Pollution Monitoring laboratory.




METHOLODY FOR SAMPLE COLLECTION

- Sample collection: A researcher from CSE went to Padre to organize the collection of samples.

Technical guidance on collection’and storage of samples came from M K PRASAD, coordinator of the
Environment Centre of the Kerala Sashtra Sahitya Parishad in Kochchi, Kerala, and V R
RAGHUNANDANAN, associate professor and veterinary toxicologist with the Integrated Rural
Technology Centre. Palakkad. SRIPATI KAUAMPADY, a doctor who runs a nursing home in the
neighbouring Perla village, helped in collecting samples.

Method used for sample collection:

Soil: Representative Soil samples were collected from three sites

e From near the house of D Subba Moolya of Jeentadka area of Kumbdaje village, neighbouring
Padre.

« Soil from a few metres inside the plantation near the house of Krishna Naik, resident of
Kajampady area of Padre. Aerial spraying took place here on Dec 26, 2000

s Erom the heart of the plantation at the top of a hill in Periyal.

Each surface soil sample (0-10cm), comprised collection from a minimum of 12 cores drawn
from an acre unit with the help of a U-shaped tube of 2.8 cm internal diameter. The cores be pooled
and collected in double walled polyethylene bags, transported to the laboratory on the same day,
stored in a deep freezer at -18°C until analysed. Three soil samples were collected similarly from the
agricultural lands around the affected areas.

Before extraction, the sampies were thawed to room temperature, thoroughly mixed and
stoned and plant materials were removed. Two sub-samples, each weighing 50g, were drawn from
each sample, one of which was used for residue analysis and the other for determination of moisture
content.

Water: Water samples were collected from three different sites
¢ From a small stream in Jeentadka area of Kumbdaje village, neighbouring Padre; aerial spraying
took place here on Dec 26, 2000
» From a tank in the house of Krishna Naik, about 20 metres from the cashew plantations in
Kajampady area of Padre. Aerial spraying took place here on Dec 26, 2000
¢ From a channel that brings water from the Kodenkiri stream to the farms of S Narayan Bhat.
7~=esident of Padre.

Samples (1litre) were collected in clean plastic bottles. The bottles were tightly capped to prevent
contamination of the sample. The samples were stored under refrigeration at 2-4°C

Bovine milk: Samples of bovine milk were collected from a cow that grazes in the plantation around
Krishna Naik's house in Kajampady area of Padre. Its two-month-old calf died after epileptic fits on
Dec 29, three days after aerial spraying took place in the area. Cow is still fed on fodder brought from
in and around the cashew plantation of Inasa Chrastha's house in Jeentadka, Kumbdaje village, near
Padre. Each sample (500 ml) of milk was refrigerated until analyzed.

Blood: Bood samples were collected in glass vials of the following people

» Prabhawati Shastri, 46, of Kollenkana, Padre, adjacent to Kodenkiri stream. Has skin allergies
and asthma

e Vishnu Prasad Kulkami, 16, who has epilepsy and mental retardatuon



» Mchana Kumar, doctor, living in Kumbdaje village and practicing medicine in and around Padre.
Has chronic throat infections now

+ Kittanna Shetty, 21, lives right next to the Kodenkiri stream in Padre. Hag cerebral palsy. Brother
Sridhar, 16, suffers from mental retardation
Muthakka Shetty, 50, mother of Kittanna Shetty.

‘e Lalitha, 35, of Jeentadka, Kumbdaje village, near Padre. Has a one-year-old child. Both parents
diedjof neurological problems two years ago. Sister Girija died of cancer four years ago. First
sister-in-law died of an unknown cause. Second sister-in-law had a miscarriage two months ago.
Caps of these vials were air tight. Blood samples were stored at 2-4 ° C until analysed.

Butter: One butter samples, churned from the milk of a 4-year-old cow that grazes in and around the
cashew plantations adjacent to Saletadka Area of Vaninagar, Padre, about 30 metres from the
plantation. Aerial spraying took place here on Dec 26, 2000 This was transported immediately as
such or in ice-cooled thermos bottle to the laboratory.

Coconut oil: Samples of coconut oil were collected from produce of coconut trees about 50 metres
from the plantations near the house of Vishnu Bhat in Saletadka Area of Vaninagar, Padre; aerial
spraying took place here on Dec 26, 2000

Vegetables: Samples of vegetables, each weighing approximately 500g were collected
+ Basale, a leafy vegetable eaten like spinach, from the house of Krishna Naik of Kajampady
« From just inside the piantation near the house of Krishna Naik in Kajampady area of Padre; aerial
spraying took place here on Dec 26, 2000
» Pepper bunch from tree close to the house of Krishna Naik in Kajampady area of Padre. About
20 metres from the plantation; aerial spraying took place here on Dec 26, 2000
The samples were wrapped in polyethylene bags and immediately taken to the laboratory for
analysis. The samples were chopped to small pieces and thoroughly mixed. From the well-mixed
samples, two sub-samples of 50 g each were after quartering. These sub-samples were analyzed
separately for arganochlorine and arganophosphorus pesticide residues.

Fish: Two fish samples each weighing 50 g were collected from a tank in the house of Krishna Naik,
about 20 metres from the cashew plantations in Kajampady area of Padre. Aerial spraying took place
here on Dec 26, 2000 The samples were packed in polyethylene bags and immediately to the
laboratory. After removing the inedible portion like head, scales, etc., the sample was homogenised
in a Waring blender. Sub-sample weighing 50 g was taken from the homogenised sample for
analysis.

Human mitk; Human milk samples were obtained from a nursing mother, Lalitha, 35, of Jeentadka,
Kumbdaje village, near Padre. She has a one-year-old child. Both parents died of neurological
problems two years ago. Sister Girija died of cancer four years ago. First sister-in-law died of an
unknown cause. Second sister-in-law had a miscarriage two months ago. Approximately 20 ml of miik
was collected with hands Milk was stored at -20 °C in a stoppered glass conical flask, until analyzed.
Information on age, weight, number of births, interval between delivery and sampling and food habits
were obtained.



EXTRACTION, CLEAN-UP AND ANALYSIS

7

EXTRACTION

Soil: The samples were extracted for residues of commonly used pesticides following the extraction
and cleanup procedure of Drager (1969) with suitable modifications. A sub-sample (50 g. wet weight
of soil) was extracted twice by dipping in a 100 ml of methanol-water solvent mixture (2:1, viv) for a
day with occasional shaking. After fiitration, the extract was partitioned with 100 and 50 mi portions of
n-hexane. The aqueous layer was then partitioned with 50 ml dichloromethane. The combined
organic phase of n-hexane and dichioromethane was concentrated to about 5 ml. The concentrated
extract normally did not require any further cleanup. However, certain samples which needed further
cleanup, were chromatographed on natural alumina using n-hexane and n-hexane-acetone (4:1, v/v)
as eluants,

Water: Water samples were shaken well and filtered . After filtration, the extract was partitioned with
100 and 50 mi portions of n-hexane(twice) The aqueous layer was then discarded. The combined
organic phase of n-hexane was concentrated to about 5 ml. The concentrated extract normally did
not required any further cleanup. However, certain samples which needed further cleanup, were
chromatographed on natural alumina using n-hexane and n-hexane-acetone (4:1, v/v) as **eluants**.

Bovine milk: Extraction and cleanup of the milk samples selected during 1979 and 1980 were
accomplished by suitable combination of the extraction method of de Faubert Maunder et al, (1964)
and cleanup technique of Veirov and Aharonson (1978). A subsample of milk (20 mi) was
homogenized with 40 mi of acetone-hexane (1:1, v/v) mixture. The homogenate was allowed to
stand till a clear separation into two layers occurred. After the removal of the upper organic phase.
the lower aqueous **base™” was re-extracted twice with n-hexane (40 ml). The combined organic
phase was evaporated till almost free of the solvent. The residue was dissolved in 40 ml of
petroleum ether (B.P. 60-80 °C) and was cleaned up by drop-wise addition of 40 ml of concentrated
sulphuric acid (sp. gravity 1.84) in a specially designed apparatus . The petroleum ether fraction was
washed with distilled water till natural to litmus and concentrated to a suitable volume.

Butter fat: The method described by de Faubert Maunder et al. (1964) with slight modifications was
used to extract and isolate DDT residues from butter samples collected during 1977. Butter was
warmed at about 50 °C to separate the fat which was decanted through dry filter paper. A 5 g sample
of the clarified fat was dissolved in 10 ml of hexane and transferred quantitatively to a 125 ml
separatory funnel additional small portions of hexane. The hexane extract was partitioned three
times into dimethyl formamide (hexanesaturated), using 10 m! of solvent each time. The dimethyl
formamide after back washing with 10 m! of hexane (dimethy! formamide-saturated) was diluted with
250 ml of water and 50 ml of sodium chloride-saturated aqueous solution, and was extracted twice
with 100 ml of hexane, The combined n-hexane extract was concentrated to about 5-10 mi and was
then cleanup on silicagel column as described under cereals.

Vegetables:: The procedure of Mills et al. (1963) with slight modification was followed for extraction
of organochiorine insecticide residues. Sub-sample (50 g) was blended with 100 mi of acetonitrile for
2-3 minutes in the Waring blender. The macerate was filtered through a suction filter using mild
vacuum. The filter-cake was blended again with 100 and 50 m! of acetonitrile and filtered. The
blending jar and the filter were rinsed with additional 50 mi of acetonitrile. The filtrates and the
washings were combined, diluted with volumes of water and 30 ml of sodium chloride saturated



aqueous solution and then partitioned thrice using 100, 50 and 50 mi of petroleum ether (BP 60-80°
C). The petroleum ether fraction after concentration to a small volume was further cleanup by
column chromatography using silica gel as an adsorbent (Joia et al. 1987). The elutes were
concentrated to small volume for analysis.

Fish: The procedure of Mills et al, (1963) with slight modification was followed for extraction of
pesticide residue from fish. Sub-sample (50 G) was homogenised with 100 m! acetonitrile and 25 ml
of distilled water in a Waring blender for 3 minutes at high speed. The homogenate was filtered and
the residual material was re-extracted with 100 mi of methyl cyanide and 15 ml of distilled water. The
filtrates were combined and the aliquot equivalent to 10 g of the sample was transferred to a 1 litre
separatory funnel. To it, distilled water (250 ml) , n-hexane (100 ml) and brine sclution (50 ml) were
added. The contents were shaken for few minutes and allowed to stand till there was complete
separation of two layers. The upper organic layer was removed and the lower aqueous layer was re-
extracted with 50 ml n-hexane. Both the n-hexane fractions were combined, washed with distilled
water and then dried over anhydrous sodium sulphate. The n-hexane fraction was concentrated at
about 20 ml and was taken in a 125 ml separatory funnel. To it, conc. Sulphuric acid (sp. Gr. 1.84)
was added dropwise till the n-hexane layer become clear. The spent sulphuric acid layer was
discarded and the upper n-hexane layer was washed with distilled water till neutral to litmus. This
was then evaporated to a suitable volume.

Biopsy animal fat: Samples weighing approximately 3-5 g were admixtures with about 20 g
anhydrous sodium sulphate and were extracted thrice with n-hexane after through maceration. The
n-hexane extract was partitioned three timeswith an equal volume of acetonitrile containing 10 per
cent water. The combined aqueous acetonitrile phase, after dilution with 3 volumes of water and 10
ml of brine solution was partitioned twice using 100 and 50 ml of petroleum ether (BP 40-60 C). The
combined petroleum ether phase was concentrated to about 5-10 ml and chromatographed on
activated silica gel as described under cereals.

Human Milk: The extraction was done by blending 3-5 ml of the sub-sample with 2 volumes of n-
hexane-acetone (1:1, v/v) mixture The homogenate was allowed to stand till clear separation into
two layers occurred. After the removal of organic phase, the lower phase was re-extracted twice with
15 mi portions of n-hexane. The combined n-hexane extract after concentration to 20 ml was
portions of n-hexane. The combined n-hexane extract after concentration to 20 ml was transferred to
a separatory funnel, to which 5 ml conc. Sulphuric acid (sp. Gr., 1.84) was added dropwise. The
contents in the separatory funnel were shaken and allowed to stand. The lower sulphuric acid layer
containing digested fat was discarded. The n-hexane phase was washed with distilled water till
neutral to litmus and concentrated to a small volume.

Blood: 2mi blood sample was taken in a stoppered vial and 10 ml hexane was added . Centrifuge for
2hrs. Repeat twice. Combined the hexane extracts. Concentrated. Add 2ml hexane and analysed.



METHOD FOR ANALYSIS

GLC parameters

Gas chromatography technique ( GC-Trace, Thermoquest)
with electron capture detector

Column: DB-17

Temperature conditions:

Oven: 200°C

Injector: 250°C

Detector; 250° C

Flow rate: 3ml/min(carrier gas N2)

Calculations: based on the formula given below

Pesticide concentration(ppm) = Area of the sample x dilution factor x conc.(std)
Area of the standard x wt of the sample(ml or g)




FINDINGS IN DETAIL AND COMPARISON WITH STANDARDS

Endosulfan test results from the CSE laboratory on samples from Padre village, Kerala are appended
as Annexure |.

Summarising the results:

Gas chromatography technique with electron capture detector the model name is GC-Trace was
used for the analysis. The extraction methods are from EPA manual.

Alarming high values of endosulfan residues (ppm) for blood, fruits, tissues only go to prove the high
diseased condition in the people of Kerala. It is beyond doubt that the dramatic cases of endosulfan
poisoning in Padre village in Kasaragod district, of Kerala (PCK plantations) can be directly linked to
a decision-making process dominated by a government undertaking which has resorted to aerial
spraying of Endosulfan twice a year from 1983 onwards, without sufficient back-up from, or debate
with, experts in other disciplines, including pesticide experts, social scientists, environmentalists and
others



IMPACTS OF ENDOSULFAN ONHEALTH -- SCIENTIFIC EVIDENCE

Endosulfan is an organochlorine insecticide and acaricide, and acts as a contact poison in a wide
variety of insects and mites. Endosuifan is effective against a wide range of insects and certain mites
on cereals, coffee, cotton, fruit, cilseeds, potato, tea, vegetable and other craps. It can also be used
as a wood preservative. Short-term toxicity is high, and influenced by the socivents and emulsifiers
used to dissolve it. Endosulfan is easily absorbed by the stomach, by the lungs and through the skin.
meaning that all routes of exposure can pose a hazard. Exposure to endosuifan may result from, for
example: hreathing air near where it has heen sprayed; drinking water contaminated with it; eating
contaminated food; touching contaminated soil; smoking cigarettes made from tobacco with
endosulfan residues; or working in an industry where endosulfan is used. Proper protective clothing
(safety goggles, gloves, long sleeves, long pants, respirator) is needed to prevent poisaning when
handling endosulfan.

Trade and Other Names

Trade or other names for the product include Afidan, Beosit, Cyclodan, Devisulfan, Endocel.
Endocide, Endosol, FMC 5462, Hexasulfan, Hildan, Hoe 2871, Insectophene, Matix, Phaser,
Thiodan, Thimul, Thifor, and Thionex.

Requlatory Status

The World Health Organisation (WHO) classifies endosulfan in Category Il (moderately hazardous)
However the US Environmental Protection Agency (US EPA} classifies it as a Category 1b (highty
hazardous) pesticide. Labels for products containing endosulfan must bear the Signal Words
DANGER - POISON, depending on formulation.

Chemical Class

Endosulfan is a chlorinated hydrocarbon insecticide and acaricide of the cvciadiene subgroup which
acts as a poison to a wide variety of insects and mites on contact. Formulations of endosulfan include
emsulsifiable concentrate, wettable powder, ultra-low volume (ULV) liquid, and smoke tablets. It is
compatible with many other pesticides and may be found in formulations with dimethoate, malathion
methomyl, monocrotophos, pirimicarb, triazophos, fenoprop, parathion, petroleum ocils, and oxine-
copper. It is not compatibte with alkaline materials. Technical endosulfan is made up of a mixture of
two molecular forms (isomers) of endosuifan, the alpha- and beta-isomers. Information presented in
this profile refers to this technical product unless otherwise stated.

Formulation



Formulations of endosulfan include emulsifiable concentrate, wettable powder, ultra-low volume
(ULV) liquid, and smoke tablets.

Toxicological Effects:

Acute toxicity
Endosulfan is highly toxic via the oral route, with reported oral LD30 values ranging from 18 to 160
mg/kg in rats, 7.36 mg/kg in mice, and 77 mg/kg in dogs. It is also highly toxic via the dermal route,
with reported dermal LD50 values in rats ranging from 78 to 359 mg/kg. Endosulfan may be only
slightly toxic via inhalation, with a reported inhalation LCS0 of 21 mg/L for 1 hour, and 8.0 mg/L for 4
hours . It is reported not to cause skin or eye irritation in animals . The beta-isomer is considered to
be more toxic than the alpha-isomer. Animal data indicate that toxicity may also be influenced by
species and by level of protein in the diet; rats which have been deprived of protein are nearly twice
as susceptible to the toxic effects of endosulfan. Solvents and/or emulsifiers used with endosulfan in
formulated products may influence its absorption into the system via all routes; technical endosulfan
is slowly and incompletely absorbed into the body whereas absorption is more rapid in the presence
of alcohols, oils, and emulsifiers. Stimulation of the central nervous system is the major characteristic
of endosulfan poisoning. Symptoms noted in acutely exposed humans include those common to the
" other cyclodienes, e.g., incoordination, imbalance, difficulty breathing, gagging, vomiting, diarrhea,
agitation, convulsions, and loss of consciousness. Reversible blindness has been documented for
cows that grazed in a field sprayed with the compound. The animals completely recovered after a
month following the exposure. in an accidental exposure, sheep and pigs grazing on a sprayed field
suffered a lack of muscle coordination and blindness.

Chronic toxicity

in rats, oral doses of 10 mg/kg/day caused high rates of mortality within 15 days, but doses of 5
mg/kg/day caused liver enlargement and some cther effects over the same period. This dose level
also caused seizures commencing 25 to 30 minutes following dose administration that persisted for
approximately 60 minutes . There is evidence that administration of this dose over 2 years in rats also
caused reduced growth and survival, changes in kidney structure, and changes in blood chemistry .

Reproductive effects

Rats fed doses of endosulfan of 2.5 mg/kg/day for three generations showed no observable
reproductive effects, but 5.0 mg/kg/day caused increased dam mortality and resorption. Female mice
fed the compound for 78 weeks at 0.1 mg/kg/day had damage to their reproductive organs . Qral
dosage for 15 days at 10 mg/kg/day in male rats caused damage to the semeniferous tubules and
lowered testes weights It is unlikely that endosulfan wil! cause reproductive effects in humans at
expected exposure levels.

Teratogenic effects

An oral dose of 2.5 mg/kg/day resulted in normal reproduction in rats in a three-generational study,
but 5 and 10 mg/kg/day resulted in abnormalities in bone development in the offspring .Teratogenic
effects in humarns are uniikely at expected exposure levels.

Mutagenic effects

Endosulfan is mutagenic to bacterial and yeast cells. The metabolites of endosulfan have also shown
the ability to cause cellular changes .This compound has also caused mutagenic effects in two
different mammalian species . Thus, evidence suggests that exposure to endosulfan may cause
mutagenic effects in humans if exposure is great enough.



Carcinogenic effects

Reuber et al (1981) showed that Endosulfan was carcinogenic in male and female rats at all sites
examined during the studies. Another study showed that Endosulfan is a potential live tumour
promoter in similar manner as the structurally related chiorinated insecticide like Aldrin. Yuguan Lu et
al, (2000), have proved by their toxicogenacity studies of Endosuifan that it is a potent genotosic
chemical which can break the bna and the B-Endosulfan seems stronger than of a-Endosulfan.

Organ toxicity

Data from animal studies reveal the organs most likely to be affected include kidneys, liver. blood.
and the parathyroid gland .

Fate in humans and animals

Endosulfan is rapidly degraded into mainly water-soluble compounds and eliminated in mammalis
with very little absorption in the gastrointestinal tract . In rabbits, the beta-isomer is cleared from
blood ptasma more quickly than the alpha-isomer; with reported blood half-lives of approximately 6
hours and 10 days, respectively , which may account in part for the observed differences in toxicity.
The metabolites are dependent on the mixture of isomers and the route of exposure. Most of the
endosuifan seems to leave the body within a few days to a few weeks.

Ecological Effects

Effects on birds

Endosulfan is highly to moderately toxic to bird species, with reported oral LD50 values in mallards
ranging from 31 to 243 mg/kg, and in pheasants ranging from 80 to greater than 320 mg/kg The
reported 5-day dietary LC50 is 2906 ppm in Japanese guail . Male mallards from 3 to 4 months cld
exhibited wings crossed high over their back, tremors, falling, and other symptoms as soon as 10
minutes after an acute, oral dose. The symptoms persisted for up to a month in a few animals,

Effects on aquatic organisms

Endosuifan is very highly toxic to four fish species and both of the aquatic invertebrates studied: in
fish species, the reported 96-hour LC50 values were (in ug/L): rainbow trout, 1.5; fathead minnow,
1.4: channel catfish, 1.5; and bluegill sunfish, 1.2. In two aquatic invertebrates, scuds (G. lacustris)
and stoneflies (Pteronarcys), the reported 36-hour LCS0 values were, respectively, 5.8 ug/L and 3.3
ug/L . The bioaccumulation for the compound may be significant; in the mussel (Mytelus edulis) the
compound accumulated to 600 times the ambient water concentration

Effects on other organisms

It is moderately toxic to bees and is relatively nontoxic to beneficial insects such as parasitic wasps.
lady bird beetles, and some mites .

Environmental Fate




Breakdown in soil and groundwater

Endosulfan is moderately persistent in the soil environment with a reported average field half-life of
50 days . The two isomers have different degradation times in soil. The half-life for the alpha -somer
is 35 days, and is 150 days for the beta-isomer under neutral conditions. These two isomers will
persist longer under more acidic conditions. The compound is broken down in soil by fungi and
bacteria . Endosulfan does not easily dissolve in water, and has a very low solubility . It has a
moderate capacity to adhere or adsorb to soils transport of this pesticide is most likely to occur if
endosulfan is adsorbed to soil particles in surface runoff. It is not likely to be very mobile or to pose a
threat to groundwater. It has, however, been detected in California well water .

Breakdown in water

In raw river water at room temperature and exposed to light, both isomers disappeared in 4 weeks A
breakdown product first appeared within the first week. The breakdown in water is faster (5 weeks)
under neutral conditions than at more acidic conditions or basic conditions (5 months) . Under
strongly alkaline conditions the half-life of the compound is 1 day. Large amounts of endosulfan can
be found in surface water near areas of application . It has also been found in surface water
throughout the country at very low concentrations .

[}

Breakdown in vegetation

In plants, endosulfan is rapidly broken down to the corresponding sulfate . On most fruits and
vegetables, 50% of the parent residue is lost within 3 to 7 days . Endosulfan and its breakdown
products have been detected in vegetables (0.0005-0.013 ppm), in tobacco, in various seafoods (0.2
ppt-1.7 ppb), and in milk.

Physical Properties

e Appearance: Pure endosulfan is a colorless crystal. Technical grade is a yellow-brown color.
» Chemical Name: 6.7,89,10, 10-hexachloro-1,5,5a,6,9 9a-hexahydro-6,9-methano-2,4,3-
benzadioxathiepin 3-oxide

CAS Number: 115-29-7 (alpha-isomer, 959-98-8; beta-isomer, 33213-65-9)
Molecular Weight: 406.56

Water Solubility: 0.32 mg/L @ 22°C

Solubility in Other Solvents: s. in toluene and hexane

Melting Point: Technical material, 70-100° C

Vapor Pressure: 1200 mPa @ 80 ©

Partition Coefficient: Not Available

Adsoarption Coefficient: 12,400

Exposure Guidelines

AD!: 0.006 mg/kg/day
MCL: Not Available
RfD: 0.00005 mg/kg/day
PEL: Not Available

HA: Not Available

TLV: 0.1 mg/m3 (8-hour)



Source: Anon 2000, Endosulfan -Fact Sheet, in Pesticide News, Pesticide Action Network UK, London, No 47, March. pp
20-21

Basic Manufacturers In India

¢ Excel India Limited
» Hindustan Insecticides
e E.IDParry



CONCLUSIONS

Endosulfan shouid be banned as a compound in India for cashew plantation or any other crop, just
like all other organochlorine compounds. Organochlorines are not adapted to local growing
conditions or to local patterns of use. Endosulfan’s high short-term toxicity in particular has alerted
the plantation corporations in Kerala against the using of endosulfan as a compound for cashew
plantation.

Decision-making cashew plantation pesticide use in parts of Kerala should be more
consuitative, rather than remaining n the hands of PCK. It needs to be more open and public so that
other cashew planter and devefopment experts, other stakeholders and groups such as consumers’
unions and environmental NGOs are actively involved. -Integrated management of pests, pesticides,
pesticide resistance and crops requires an interdisciplinary and participative approach that goes well
beyond the technical level to include socio-economic, cultural and ecological considerations, as well
as the preferences of farmers, livestock herders and fishing communities. Personnel and consumers
of foad crops from cashew growing areas in this areas.

The CSE project has made a small start by copying the already mixed Australian
experiences and West African with endosulfan use of cashew growing conditions without adequate
consideration of local conditions and patterns of pesticide use. The result should open up as soon as
possible, and actively invite other stakeholders to participate in the design, elaboration, execution,
monitering and evaluation or strategies put in place to manage pests, pesticides, pesticide resistance
and crops.

Annegxura | ; Rasults of Samples i Annexure t pl
Studied _1
i
S.No |Sample Detocted Coiloction site Maximum permissible
valuas limits
a-Endosulon B } Totat a-Endosulfan ’ 8- Total
Endosulfan . Endosulfan
C !
1 Blood 1 55 53 f1C3 Vishnu Prasad Kufkarm, 16, who  [Not Avalable
l has epiepsy and mental '
retardation :
2 Blood 2 Not Detacted | 114.13 Prabhawati Shastri, 46, of Not Avatlable

Kollenkana, Padre. adjacent to
Kodenkin stream. Has skin
allergies and asthma

3 Blood 3 0.5 114 69 11519 |Mohana Kumar, doctor, iving in Not Avallable |
Kumbdaje vilage and praclicing ‘l
medicine n and around Padre. Has
chronic throal infections now

4 Blood 4 87.1 224 | 1C$ S [Kiltanna Shetty, 21, lives nght next [Not Available :
to the Kodenkin stream in Padre
Has cerebral palsy. Brother

Sridhar, 16. suffers from mental

retardation

5 Blood 5 , 35139 16108 19647 |Muthakka Shetty, 5@, mother of Not Avaitable
Kittanna Shetty

] Blood 6 069 176.21 176 3 |Lalitha, 35, of Jeentadka. Not Available !

Kumbdaye village, near Padre. Has
a cne-year-old child. Both parents H
died of neurological prodlems two i
years ago. Sister Girlja died of | :
cancer fcur years ago. Fust sister- i
n-law died of an upknown cause !
Second sister-in-law ha {

7 Butter 0.6 134 14 Churned from the milk of a 4-year- |Nol Available
old cow that grazes in and around
the casnew plantations adjacent to
Saletadka Area of Vaninagar,
Padre. asout 30 metres from the




place here on Dec 26, 2000

plantation. Aerial spraying took ]

Cashew 1

0.35

§3.76

54,11

From a tree at the edge of the Not Available
plantation near Jeentadka,

Kumbdaije village, near Padra

Cashew 2

0.31

3.4321

3.7421

From just inside the plantation near |Not Availadle
the houss of Krishna Naik in
Kajampady area of Padre; aerial
spraying took placa here on Dec
28, 2000

Annexure 1 pll

S.No

Sample

Detected
values

Collection site

Maximum permissible
limits -

a-Endosufan

Endosulfan

Total

a-Endosulfan|  p-

Endosulfan

Total

Cashew
lsaves

0.36

6.16

6.52

From trees in the heart of the Not Available
plantation at the top of a hill in
Periyal

1"

Ceoconut oil

6.2

17

|plantations near the house of

From produce of coconut trees Not Available
about 50 metres from the

Vishnu Bhat in Saletadka Area of
Vaninagar, Padre; aerial spraying
took place here on Dec 26 2000

Caow's Milk 1

38

28

Milk from a cow that grazes in the |Not Available
plantation around Krishna Naik's
house in Kajampady area of Padre.
lts two-month-old calf died after
epileptic fits on Dec 29, three days
after aerial spraying took place in
the area

19

Cow's Milk 2

Cow is stall fed on fodder brought 0.5
from in and around the cashew
plantation of Inasa Chrastha's

houss in Jeentadka, Kumbdaje

village, near Padre

0.004

0504

Fish

0.18

28.06

28.24

From a tank in the house of
Krishna Naik, about 20 metres from
the cashew plantations in
Kajampady area of Padre. Aerial
spraying took placa here on Dec
26, 2000

LD:50 - 0.5, Lethal - 0.7, Sub Lethat - G 2

15

Human Milk

0.4

22

24

Lalitha, 35, of Jeentadka, Not Available
Kumbdaje village, near Padre. Has
a one-year-old child. Both parents
died of neuroiogical problems two
years ago. Sister Girija diad of
cancer fcur years ago. First sister-
in-law died of an unknown cause.

Second sister-in-law ha

Live Frog

1.98

10.35

area of Kumbdaje village,
neighbouring Padre; aeral
spraying took place here on Dec
26, 2000

From a small stream in Jeentadka [LD:50 - 0.5, Lethal - 0.7, Sub Lethal -0 12

17

Skin and
subcutaneous
fat Tissue

4.31

4568

49.99

Taken from the left abdominal 0.2
region of a 6-year-old milch cow
that grazes in and around the
cashew plantations near the house
of Govinda Naik. Cow has no
history of unusual ailments

01

;
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T

S.No

Sample

Detected
values

Collection site

Maximum permissible
limits

a-Endosufan

B.

Endosulfan

Total

a-Endosulfan

B-

Endosulfan

|

18

Soil 1

03

34.86

35.16

From near the housae of D Subba 0.05
Moolya of Jeentadka, Kumbdaje

vilage, near Padre

0c4




