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gt

Aggti. Director &
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QUALITY ASSURANCE STATEMENT

The work described in this report was performed under my Supcrvision as
as  study director  in  accordance wi.th Guidelines for toxicity and
allergenicity, Evaluation of Transgenic seeds, plants and plant paris
{Adoption O.E.C.D guidelines No. 408), Department of Biotechnology,
Ministry of Science and Technology, Govt of India for non-clinical
laboratory studies,

This report provides & true and accurate record of the results obtained.

Asstt. Director &
Chief, Toxicology

The following sciemific and supervisory personnel were involved
in the study

[3r, Binu Bhat

Dr. Dhirendra Singh

Manoj Kumar
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SUMMARY
This study was designed to investigate the toxicological effects of 90 days
(5 days [ week) repested oral administation of Bt-cotton seeds (Nath Seeds)
and non-transgenic cotton seed o determine, whether any types of effects
could be induced, and 10 serve as a basis for selecting appropriaste range of
dosage for future studies and for establishing safety criteria for human

consumption.

The Bt-cotton seeds (Math seeds) as well as the Non-transgenic ¢olton seed
samples were crushed und solutions were prepared daily in groundnot ol
{vehicle) for oral adminstration.

Randomly five groups of 10 rats of each sex (10 males and 10 females)
were made. First group was kept as control which was given only vehicle ie.
groundnut oil only. Sccond group was given 300 mgkg Bwi non-
transgenic cottonseeds. Third group was fed with 1000 mg/kp B. wi, of the
non-transgenic cotion seed. Nimifarly the Fourth group was provided with
500 mg/kg B. wi of Bi-cotton seeds (Nath Seeds) and and the fifth group
was administered with 1000 mg/'kg. of Bt-cotlon seeds {Nath Sceds).,

Linder the conditions of this study, the 90 days repeated oral administration
of Bt- cotton seeds (Nath Seeds) at the dose level of 1000 mg/kg Bowt o
albino rats did not induce any observable toxic effects, when compared to
the non-transgenic group of animals. Hence, No Observable Adverse

Effect Level (N.OAEL)] = 1000 mg'kg Bowi,
Page &of 122
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Introduction

The primary objective of the project as proposed by Nath Seeds (New
Delhi), was to develop genetically modified cotton seed. This set of studies
wis aimed at determining sub-chronic oral toxicity in laboratory animal
model.

Studies were carried out with the Bt-cotton seeds (Nath Seeds) and the nor-
transgenic crushed cotton seed as per the modified CECD guidelines in
accordanice with the regulatory guidelines for transgenic materials issued by
the Department of Biotechnology, Ministry of Science and Technology.

Government of India.

The approach taken to determine food and feed safety was to compare for
tnxicological response of test animals to the transgenic materials [{Br-cotton
seeds (Math Seeds)] and its non- transgenic counterpart. The results of the

studies were used 1o make a determination of substantial equivalence.
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SUR CHRONIC ORAL TOXICTTY STUDY IN RATS

OBIECTIVES

To sssess the toxicologicn] effects of 90 days oral administration of Bi-
cotton seed (MNath Seeds) in comparison to the non- transgenic cotton seed to
rats g0 as to provide information on the possible health hazards likely 1o
arise from repested exposure over a limited period of time based on OECD /
DBT guidelines.
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EXPERIMENTAL DESIGN

1L ABORATO

STRAIN AND SPECIES

SEX
WEIGHT RANGE
HUSBANDRY

STUDY
HNECROPSY DATE

Be-COTTOM SEEDS (NATH SEEDS)
SUB CHRONIC ORAL TOXICITY STUDY IN RATS

Dipt. of Toxicalogy
Shiram Institue for lndusteinl Research

19, University Road, Delhi-100007 {INDLAY

Wistar {albino mts)

Lab animal facility. SRI, Delhi

Male & Female

80-120 gms

All animals were caped inoagrowp of 5 sccording 10 gex in
plastic capes fitted with wire mesh tops and hoving
srerilized poddy husk bedding. Water ond sinndord o
diet wene provided ad [ibiium,

24 & 2°%C
4= 70 %

15 pir changes / howr

12 howrs light / 24 hours

Room tempernture
Relative humibdaty
Adr exchange
Ligivting condition
6-8 weeks

7 days
29.00.03

) days
17120

Terminal Sacrifice: 28.12.03
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EXPERIMENTAL PROCEDURE :

Sample preparation :

The Bt-cotton seeds (Math Seeds) as well as the Non-transgenic cotton seed
samples were crushed and solutions were made in groundout {vehicle) for
repeated oral adminstration.

Fifty healthy adult male and fifty healthy adult female rats were acclimatized
for 7 days and animals were caged in a group of § aceording to sex in plastic
cages fitted with wire mesh tops and having sterilized paddy husk bedding.
The s were randomized nnd assigned 10 5 groups of 10 male and 10
female rats each and idemificd by cage ag.

Randomly five groups of |0 male and 10 female rats cach were made. The
first control group was kept without any cotton seed and was given only the
vehicle i.e. groundnut oil. Second group was given 500 mg/kg B. wi. of the
non-transgenic cotton seed, Third group was also administered with 1000
mg/kg B.wi. of the non-transgenic cotton seed. Fourth group was provided
with 500 mg/kg B.wt. of Bi-cotton sceds (Nath Seeds) and the fifth group
was administered with 1000 mg/ke B. wt. of the Bt-cotton seeds (Nath
Seeds) rcsp:v:-!iveiy.

The rats were observed daily for behaviour, appearance and toxicological

signs and symptoms, if any.
Page 10 af 112
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ANIMAL GROUPS AND DOSAGE LEVEL :

Grraup Dase Mo, of animals
mpke Bt Male +Female

| Control 0.0 10 10

1 Non-transgenic 500.0 10 +10

3 MNon-transgenic 10000 10 +10

4 Bt-cotton seeds S0 10 +10

5 Bt-cotton seeds 1000.0 10 +10

OBSERVATIONS :

Body weights :

Signs / symploms :

Mortalities

Recorded individually before treatment
and at weekly intervals, thereafler group
mean body weights were caleulated.

Recorded daily in terms of clinical
manifestation, if any.

Ifany, subjected o detailed macroscopic

examination and tissue samples were

preserved for histopathological examination.

Page 11 of [22
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The following clinical laboratory determinations were made in all the
onimals of each group after termination of the experiment. After these
studies, all animals were sacrificed. The organs were welghed and subjected

to detdiled macroseopic [ microscopic examinations,

CLINICAL LABORATORY STUDIES

BLOOD SAMPLING
Food was withdrawn overnight prior to collection of samples, 7-8 ml of
blood was withdrawn by cardiac puneture under light nembutol anagsthesia

prior 1o sacrifice,

HAEMATOLOGY

Following haematological estimations were performed on control and

treated group of animals using Baker Heematology system 91207

Haematocrit (Het) [hifferential Leucocyte Count (DLC)

Hagmoglobin (Hb) Meutrophils (M) |
Total Erythrocyte Count {TEC)  Lymphocytes (L)

Prothrombin time Basophils (B)

Platelet coum Monoeyte (M)

Total Leucoeyvte Count {TLC)  Eosinophils (E)

Page 12 af 122
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B-COTTON SEEDS (NATH SEEDS;
SUR CHRONIC ORAL TOXICITY STUDY IN RATS

SERUM BIOCHEMISTRY

Following estimation were performed on control and treated rats using
Bochringer Mannheim diagnostic kits :

(a) Blood sugar

(b} Blood urea nitrogen (BLIN)

(¢} Totwl pratein {TF)

(d} Albumin

ie} Serum glutamic oxalo peetate wansaminase (SGOT)

(1 Serum glutamic pyruvie ransaminase (SGPT)

(g} Serum alkaline phosphmase (SAP)

URINALYSIS

Was performed using Bochringer Mannheim combur 10 test multistix for
Specific gravity, pH, Levcocytes, Nitrite, Protein, Glucose, Ketones,
Urobilinogen, Bilirubin, Blood and Sediment Microscopy.

TERMINAL STUDIES

Final Autopsy :  After completion of treatment period all animals
from each group were killed and subjected to detailed
MACroscopic examination,
The following organs were weighed -
Heart, kidnevs, liver, lungs, spleen, adrenals, testis and Brain.

Tage 13 od 172
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SHRIRAM INSTITUTE
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Histopathology  : Microscopic examination of the following
tissues from all animals from each group

were carried out ¢

Stomach Brain

Intestine Hean

Lungs Kidneys (both)
Liver Adrenals (hoth)
Spleen Testis (both)

Any other macroscapically abnormal tissue.

BIOSTATISTICAL METHOD USED Student’s T-1est

Page 14 of 122
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B-COTTON SEEDS (NATH SEEDS)
SUN CHRONIC ORAL TOXICITY STUDY IN RATS

Martality and toxic signs
There was no mortality observed in all the test groups along with conirol
groups of animals. No toxife signs and symptoms were noticed in all the

three dose groups and control of groups of animals.

Mean body weights

Mo significant differences wiere obiserved in the body weight gain /loss
{Appendix -1} pattern in all the test groups a8 compared to contrel group of
animais.

Feed consumption

Feed consumption of all the test as well as control groups of animals Wwis

almast similar and it is presented in Appendix-2

Haematological evaluations

No significant changes were noted among all the test groups and control
group of animals with respect 1o haematological findings (Appendix-3) as
all the parameters fall within the aceepted limits of normal varations for

albino mis.

Page 15 of 122
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Clinical Biochemistry evaluations

Serum Biochemistry evaluations (Appendix-4) disclosed no significant

differences in all the tests as well as the control groups of animals, as all the

parameters fall within the accepted limits of normal variations.

Urinalysis

Urinalysis was performed with Boerhringer Mannheim combur 10 strips and
sediment microscopy did not reveal any difference in test and control groups
of animals. The result of urine analysis for test animals were generally
comparable to their control group of animals. (Appendix-5)

Organ Weight

Absolute organ weights and their ratios (relative organ weights) with their
respective body weights are shown in appendix-6. Since there are ne
significant changes in the organ weights of the test animals, when compared
with argan weights of control group animals. The compound was failing 1o
suggest any specific target organ to the test substance (Bt-cotton seeds as
well as non-transgenic) along with control group of animals (provided with

vehicle e, groundnut ol only).

Page 1607122
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Be-COTTON SEEDS (NATH SEEDS)
KU CHRONIC OAL TOXICITY STUDY IN RATS

Necropsy examinations

Necropsy examination of rats at necropsy did not reveal (Appendix-T) any
significant changes in any group of animals provided with vehicle ie.
groundnut oil only, non-transgenie cotton seed (500 &1000 mgdkg Bowi) and
Br-cotton seed (500 &1000 mg'kg Bowth These animals were  fully

comparable to control group of animals.

Histopathological examination

No significant histopathological changes (Appendix-8) were noticed in the
animals of low dose group (500 mp/ke B.wt) and high dose group (1000
- me/kg B.wt) when compared to their control group of animals.

However, a few cases of focal infiltration of mononuclear cells were noticed
in lungs of cantrol as well as test group of animals. A few animals showed
slight fatty changes in the liver. Kidneys appears slightly congested in test ns
well as contrrol group of animals.

RESULT WITH CONCLUSION

Under the conditions of this study, the 90 days repeated oral administration
of Bt. Cotton seed at the dose level of 1000 mg'kg B.wi to albino mis did not
induce anyv observable toxic effects, when compared to non-TrEnsgenic
cotton seed group of animals.

Hence, Mo Observable Adverse Effect Level (MOAEL) = 1000
make.Bowt .

Page 17 of 122
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