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SHRIRAM INSTITUTE
BT-COTTON SEEDS (NATH SEEDS)
BIOSAFETY STUDY (ACUTE ORAL TOXICITY STUDY IN RAT)

QUALITY ASSURANCE STATEMENT

The work described in this report was performed under my supervision as
study director in accordance with Guidelines for toxicity and allergenicity,
Evaluation of Transgenic seeds, plants and plant parts (Adoption O.E.C.D
guidelines No. 401), Department of Biotechnology, Ministry of Science and
Technology, Government of India for non-clinical laboratory studies.

The report provides true and accurate record of results obtained.

2 cDirector &

Chief, Toxicology

The following scientific and supervisory personnel were involved
ini the study

. Binu Bhat
Dr. Dhirendra Singh
Manoj Kumar
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BT-COTTON SEEDS (NATH SEEDS)
BIOSAFETY STUDY (ACUTE ORAL TOXICITY STUDY IN RAT)

OBJECTIVE

{a) To determine the acute oral toxicity to the rat of the test substance
when administered at the maximum dose level of the test substance.

£} To obtain information on the health hazards likely to arise from a short

term exposure by the oral route,

EXPERIMENTAL DESIGN
Mame of species i Ratrus Rattus albanicus
Strain of the animals - Wistar
No. of animals used per dose 5 Male, 5 Female
Age of the animals used - 510 8 weeks
Weight range : 160-180 gms
Acclimatization period : 7 Days
Route of administration - Oral
Vehicle used : Groundnut oil
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SHRIRAM INSTITUTE

BT-COTTON SEEDS (NATH SEEDS)
BIOSAFETY STUDY (ACUTE ORAL TOXICITY STUDY IN RAT)

HUSBANDRY

All animals were caged in a group of 5 according to sex in plastic
cages fined with wire mesh tops and having sterilized paddy husk
bedding. Water and standard rat diet were freely available. The room
temperature was maintained at 24 + 2 “C with 40 - 70 % relative humidity.

The room was ventilated at the rate of approximately 15 air changes per
hour, Lighting was controlled to give 12 hours artificial light ( 8 a.m. - 8

p.om. ) each day.

METHOD OF ADMINISTRATION

Sample preparation :

The Bt-cotton seeds (Nath seeds) as well as the Non-transgenic cotton seed
samples were crushed and solutions were made in groundnut oil (vehicle) for

oral adminstration.

The animals were fasted for approximately 18 hours before and 4 hours
after dosing,

Five groups of 5 male and 5 female rats each were designated for the study.
First group was kept as control which was administered with vehicle only.
Second and third groups were administered with the non-transgenic cotton
seed sample at the dose levels of 2300 and 5000 mgikg. B.owt respectively.
Similarly Bt-cotton seeds (Math seeds) sample was provided to group fourth

and fifth at the dose levels of 2500 and 5000 mg/kg. B.wt respectively.
Page 4 of 61
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BI-COTTON SEEDS (NATH SEEDS)
BIOSAFETY. STUDY (ACUTE ORAL TOXICITY STUDY IN RAT)

OBSERVATION
All experimental (test and control) animals were observed for 14 days

(Table-1). Obseérvations were made three times on  the day of dosing and

twice daily thereafter for the remainder of 14 days or unnl reversible 1oxic

signs or symptoms subsided.

Body weights : Recorded individually, before treatment
and at weekly intervals, thereafter mean
body weights were calculated.

Signs / symptoms : Recorded daily in terms of clinical
manifestation, ifany.

Mortalities 3 IT any, subjected to detailed macroscopic

examination.

The following clinical laboratory determinations were made in all the
animals of test and control groups afier termination of the experiment. All
animals were sacrificed and the organs were weighed and subjected to

detailed histopathological examinations.

CLINICAL LABORATORY STUDIES

Blood sampling : 3-5 ml of blood was withdrawn by cardiac
puncture under light nembutol anaesthesia

prior o sacrifice.
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HT-COTTON SEEDS (NATH SEEDS)
BIOSAFETY STUDY (ACUTE ORAL TOXICITY STUDY IN RAT)

HAEMATOLOGY :
Following haematological estimations were performed on control and
treated group of animals using Baker Haematology system 91207 |

Haematoernt (Het) Dilferentinl Leucocyte counts {DLC)
Haecmoglobin (Hb) MNeutrophils (W)

Total Erythrocyte count (TEC)  Lymphocytes (L)

Platelet count Basophils (B)

Total Leucoeyte count (TLC) Monocyte (M)
Eosinophils (E)

SERUM BIOCHEMISTRY :

Following estimations were performed on control and treated rats using
Boehringer Mannheim diagnostic kits

(a) Blood sugar

(1) Blood ures nitrogen (BLIN)

(¢} Total protein (TF)

(d) Albumin

{2) Serum glutamic oxalo acetate transaminase (SGOT)

() Serum glutamic pyruvic transaminase (SGPT)

(g} Serum alkaline phosphatase (SAP)
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AT-COTTON SEEDS (NATH SEEDS)
HIDSAFETY STUDY (ACUTE ORAL TOXICITY STUDY IN RAT)

SACRIFICE AND NECROPSY

All the experimental (test and control) animals were subjected 1o necropsy,

whether they were sacrificed or died during swdy. All findings not

considered normal wete recorded,

Histopathology : Microscopic examination of the following tissues from
all animals of the control and treated group were carried

ot
Stomach Brain
leum Heart
Liver Lungs
Spleen Kidneys (both)
Testis (both) in males Adrenals (both)
Orvartes (both) in females Ulterus in females

Any other macroscopically abnormal tissue.

BIOSTATISTICAL METHOD USED Student’s T-test
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BT-COTTON SEEDS (NATH SEEDS)
BIOSAFETY STUDY (ACUTE ORAL TOXICITY STUDY IN RAT)

RESULT

Mortality and toxic signs

Mo mortality was recorded (Table-1) due to effect of test substance. No toxic
signs or symptoms (Table-2) were noticed in any test as well as control
eroup of animals,

Mean body weizghis

No significant differences were observed in the body weight gain / loss
pattern {Table 3 -3.11) in both test and control group:

Haematological evaluations

Haematological evaluations (Tables 4.0-4.06) disclosed no  significant
differences in test and control groups of animals as all the parameters fall
with in the accepted limits of normal variations.

Clinical biochemistry evaluations

No significant changes were noticeed among both test and control group of
animals with respect 1o serum biochemistry evalvations (Tables 5-5.06) as
all the parameters fall within the accepted limits of normal variations,

Organ Weight

Absolute organ weights and their ratios (Relative organ weights) with body
wieights are shown in tables 6-6.13. In absence of any significant change in
the organ weights, these organs have failed to suggest any specific target
organ 1o the lest substance.

Page ®of 61

11



TN - 290
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} BT-COTTON SEEDS (NATH SEEDS)
HIOSAFETY STUDY (ACUTE ORAL TOXICITY STUDY IN RAT)
GROSS PATHOLOGY
Mo significant gross pathological changes (mbles 7.0-7.04) were noticed in
the treated animals administerd with Bi-catton seeds (Nath seeds) @) 2500
mg. and 5000 mg. per kg B. wi. Postmortem examination of these groups of

animals was comparable to their corresponding control group of animals,

HISTOPATHOLOGICAL FINDING

Mo remarkable microscopic changes (tables 8.0-8.04) were observed in the
histological findings of any of the test animals administerd with Bt-cotton
seeds (Math seeds) @ 2500 mg: and 5000 mg. per kg B. wi. The animals of
these groups were comparable to comesponding control group of animals.
Omly few animals of control as well as test groups showed slight pumonary
congestion, focal infiliration of mononuclear cells in the lungs and slight
hepatic and renal congestion.

Under the condition of this study, the given samples of ‘Bt-cotton seeds
(Math seeds) was found to be non-toxie 1o wistar rats, when compared 1o

non-iransgenic colton seed group of wistar rats, administered orally at
maximum dose level of 5000 mg per kg B.wt.

The compound has been tested as per “Guidelines for toxicity and
allergenicity, Evaluation of Transpenic seeds, plants and plant parns
(Adoption O.ECD guidelings No. 401}, Department of Biotechnology,
Ministry af Science and Technology, Government of India for non- clinical
laboratory studies,
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BIOSAFETY STUDY (ACUTE ORAL TOXICITY STURY IN RAT)

TABLE -1
LIsp ASSAY - MORTALITY DATA

Sex & Dosage Time of Death ( Days ) Cumulative

Level Maortality
1 234 567 591011121314 15

MALES

CONTROL- (VEHICLE ONLY)

0 mgfhg JBw 00000 O0CDO00 0 00D O s

MON- TRANSGENIC COTTON SEED SAMPLE

2500 miphg Bowt 000000000 O O 00 O O s

NON-TRANSGENIC COTTON SEED SAMPLE

SO kg JBowt goagoo00oBneE 0000 0 0 5

UT-COTTON SEEDS (NATH SEEDS) SAMILE

IR0 mpihp Bt oo oO00ODD DO O0OOC D O 5

BT-=COTTON SEEDS (NATH SEEDS) SAMPLE

S000 g/ Bt go0o0DO0000 00000 D 05

FEMALES

CONTROL- (VEHICLE ONLY)

0 mgkg Bowi goQo00 O00D00 0 OO0 0 w5

NON- TRANSGENIC COTTON SEED SAMPLE

2500 mg/kg Mt 0000000000000 O 0 W3

NON- TRANSGENIC COTTON SEED SAMPLE

S000 mpke Bowi o000 oOO0O0OD0O D OD0D D O W3

BT-COTTON SEEDS (NATH SEEDS) SAMPLE

2500 mp/kg .B.owt aoo0o00000OD0 D00 D O w5

BT-COTTON SEEDS (NATH SEEDS) SAMPLE

S000 mp/kg . B.wt OO00GO00OCD D000 0O O s
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BT-COTTON SEEDS (NATH SEEDS)
BIGSAFETY STUDY (ACUTE ORAL TOXICITY STUDY IN RAT)

TABLE-2
SUMMARY OF OBSERVATIONS
(MALES & FEMALES)
Dosage level Clinical Observations Necropsy Observations
{zm/rat B.wt)
Control No toxic signs or symptoms  No noteworthy findings
{vehicle only) were noticed.
(0.00 mgke: Bawt)
Non-transgenic  No treatment related toxic sipns  No noteworthy findings
cofton seed Signs or symploms were noticed.
(2500 mp/ke. B.wt)
Mon-transgenic Mo treatment related toxic signs  No noteworthy findings
cotion seed or sympitoms were noticed.
(5000 mp/hg. B.wi)
Bi-cotton seeds.  No treatment related toxic signs: No notewornthy findings
(Nath seeds) ot symptoms were noticed.
(2500 myefleg. Bowt. )
Bt-cotton seeds  No treatment refated toxic signs  No noteworthy findings
(Math seeds) or symptoms were noticed,
(5000 mpkg.B.wi.)
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