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QUALITY ASSURANCE STATEMENT

The Study No.: 3585/02, entitled "Subchronic (90 day) Feeding Study with
Bollgard Il and Control Non-Bollgard I Cottonseed in Goats" has been inspected in
accordance with the OECD Principles of Good Laboratory Practice for the testing
of chemicals [C(97)186/Final]. '

This study was inspected and findings were reported to Management and to the

Study Director on the dates shown below:

INSPECTION S REPORTING
DATES PHASE . DATES

INITIATION PHASE

IN LIFE PHASE

REPORTING PHASE . . .

Enspectaons were performed accordmg to the Standard Operatlng Procedures of

the test fac:hty s Quahty Assurance Unlt The report was mspected agalnst the
""'approved study plan and pertinent raw data. Co

CoDater . e e (MrSATISH MURTHYV)

Head Quality Assurance: Umt
Rallis Research Centre, Bangalore
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STATEMENT OF CONFIDENTIALITY

This report contains confidential and proprietary mformation of Maharashtra
Hybrid Seeds Company Limited, Resham Bhavan, 4" Floor 78, Veer Nariman
Road, Mumbai 400 020, INDIA which will not be disclosed to anyone except the
- employees of this company or to persons authorised by law or judicial judgement
without the expressed or written approval of Maharashtra Hybrid Seeds Company
Limited, Resham Bhavan, 4™ Floor 78, Veer Nariman Road, Mumbai 400 020,
INDIA.

STATEMENT OF GLP COMPL!ANCE

The Study No.: 3585/02 was performed in accordance w:th the OECD Principles of
Good Laboratory Practice [C (97) 186/ Final].

This study was conducted based on the general principles of OECD Guideline for
Testing of Chemicals, Section 4, No. 408, “Repeated Dose 90-day Oral Toxicity
Study in Non-Rodents,” adopted on 21 September, 1998 and as per ‘The Revised
Guidelines for Research in Transgenic plants and Guidelines for Toxicity and
Allergenicity Evaluation of Transgenic Seeds, Plants and Piant Parls,
“Subchronic Oral Toxicity—-Goats—90 Days Study for Genetically Engineered
Seeds”, Department of Biotechnology, Ministry of Science and Technology,
Government of India, August 1998, and as per the Standard Operating
Procedures.

This study was performed as per the mutually agreed study plan signed by the Study
Director and Monitoring Scientists on 28.02.2005 and 07.03.2005, respectively.
Amendment No 1 and 2 to the study plan signed by Study Director on 14.06.2005
and 22.06.2005 and Monitoring Scientists on 14.06.2005 and 24.06.2005,
respectively.

DECLARATION

The'Study Director hereby- declares that the work was performed under his
supervision and in accordance with the described procedures. It is assured that the
reported results faithfully represent the raw data obtained during the experimental
- work::No circumstances have: been. left: unreported which may: have . affected the
quality or integrity of the data or which mlght have a potenhal beanng on the validity
and reproducibility of th:s study.,

Th'e Study Director accepts overall responsibility for the technical conduct of the
study’ as’ well as: the !nterpretanon analysis, documentation and reporting of the
*results R

"-"Date RS (0.1 SULAMAN)
R : Study Director
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STUDY DETAILS

Study Title

Test item

Study Number
Study Director

Sponsor

Monitoring Scientists

U TestFacilty

Subchronic (90 day) Feeding Study with Bollgard Il
and Control Non-Bollgard il Cottonseed in Goats

Two types of Cotton Hybrid F-2 Seeds with
Bollgard ! trait

3585/02
Dr.S.M.Sulaiman -

Maharastra Hybrtd Seeds Company lelted
Resham Bhavan 4™ Floor

78, Veer Nariman Road

MUMBAL 400 020, INDIA

1.0r.M.K.Sharma .
Maharashtra Hybnd Seeds’ Company Ltmlted
Resham bhavan, 4" floor,
78, Veer Nariman Road,
MUMBA! - 400 020, INDIA

2.Dr. Alok Kumar

_Monsanto India Limited

- 6-B.JorBaghtane

. Ground Floor B
"NEW DELHI-110003 "
INDIA

Toxicology Department
Rallis Research Centre. = ..;.;. L

. Raliis India Limited

" 'Post Box No. 5813, Plot Nos:. 21 &22

Peenya il Phase, Bangalore 560 058, INDEA-

© . Study Schedule: .
.. Acclimatization =

* Test item feedshg S
- Observations . L
Termmatson (Euthanesm)
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STUDY PERSONNEL

The following personnel participated in the conduct of the study.

Name Signature Date

Dr.S.M.SULAIMAN M.V. Sc

Study Director

Haematology, Clinical Biochemistry
and Metabolism Section

Mr.P.J.PRAKASH M.Sc,
Technical Co-ordinator
Acute and Non-Rodent Section

Dr.D. SATHYANARAYAN S!NGH 'B..V.Sc.,
Study Veterinarian
Non-Rodent Breeding and Hea!th Care section

Dr.C.SALEEM. B. V Sc
Technical Assistance . '
Non Rodent Breedmg and Health Care sect:on

'. MrM RAMAKHISHNA BHAT M sc.,
Laboratory Investigations, . G '
Haematology, chn:cai Blochemzstry and Metabohsm Sect:on S

' ‘-._'Tox;-asasfoz
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STUDY PERSONNEL contd.

Dr. GEETA NIRODY M.V.Sc
Pathologist,
Histopathology Section

Mr. S. RAMESH BABU M.Sc
Necropsy and Histotechniques,
Histopathology Section

Mr. M\VENKATESULU B.Se,,

Data entry, Documentation, Data Analysis
and Report compilation

EDP Section
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ADF
Alp
ALT

App
AST
BG Il
BUN
Bwi
DM
Eosi
ELISA
fl

Gh

Gl
g/l
Hb
Hct

kg

Lymp

mecg

LIST OF COMMONLY USED SYMBOLS AND ABBREVIATIONS

Acid detergent fibre
Alkaline phosphatase
Alanine transaminase
Appendix/Appendices
Aspartale transaminase

Beligard 1i
Blood Urea Nitrogen
Body weight

Dry matter

Eosinophil
Enzyme Linked Immunosorbent Assay

Femnale
Fermto litre

gram

Giga per litre
Group
Glucose
gram per litre

Haemoglobin
Haematocrit

Potassium
kitogram

litre per litre
Lymphocyte

Male
meter
microgram
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mEg4  milli Equivalent per litre

mg miltigram

min minute

mrm millimeter

mmold millimole per litre
mn micron

Mono Monocyle

NA Not Applicable

Na Sodium

NAD  No Abnormality Detected
Neut  Neutrophil

No. Number

pg picogram

PT Prothrombin time

RBC  Red Blood Corpuscle
rpm revolutions per minute

5 seconds

TDN  Total digestible nutrients

TA Tera per litre
Tot.Pro Tota! Proteins

Ul | Units per fitre

WBC  White Blood Corpuscle
Yo per cent

umoli  micromole per litre

= Pegree celcius




{dentification : By goat accession number and corresponding
neck collar chain with coded metal tags and
cage cards.

Quarantine : Animals were quarantined for 93 days. The
data on health, feed intake and body weight
were recorded.,

2. ACCLIMATIZATION
Fifteen days under experimental .coric'iitio.ns' after veterihéry examination.
- 3. GROUPING

The animals procured for the study were weighed and placed in to four virtual
groups (sex-wise) two days before initiation of treatment. Assignmént to groups
was done by using computer generated random numbers. The mean body
weight of the study groups were compared for inter group difference and
observed that there were no significant difference in the body weights between

| groups.

4, EXPERIMENTAL LAYOUT

Group Study groups Deciphered Sex | Goat numbers | No. of
- “No. |- I code name of . {:From |. To. goats
_ L _ the cotton seed '
Gt Feed concentrate fortified | MRC 7201 BG Il i M §| Gt 41 |'Gt46 6
' with AB12 crushed cotton .[. - cottonseeds. | F. { Gt47 | Gt562 8
seeds : : ' L
G2 Feed concentrate fortified | MRC 7201 Non- 1 M | Gt53 | Gt 58 6
~with AB34 crushed cotton BG il cotton F | GQt59 | Gt 64 6
._seeds. seeds
G3 Feed concentrate fortified | MRC 7301 BGH | M | Gté5 1 Gt70 6
-with AB56 crushed cotton | . cotton seeds F | Gt71 1 Gt76 6
- seeds
G4 | Feed concentrate foriified | MRC 7301 Non- | M | Gt 77 | Gt B2 6
| with AB78 crushed cotton | - BG i cotion F | Gt83 | Gt8s 6
oo b v e oseeds.. . | seeds.
.- M:Male..  F:Female

R Note: the event number for Bofigard I cotton seeds is 15985
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HUSBANDRY
Room: Goat experimental Facility
" a. Conditions

Goats were housed in a sma.![. rominant experimental facility with ambient
temperature and adequate ventilation with 16 hours fluorescent light and 8 hours
dark photoperiod. Fluorescent light was provided during 5.00 A.M. to 8.00 P.M.
Experimental room conditions were temperature: 24-33°Celsius; relative humidity:
69-70%.

b. Accommaodation

Goats were housed individually in concrete floor pens (Approx. size: Length 6 X
Width 3 feet). All the anlmals will be let loose for socializing (sex-wise and group-
wise} in runs (Approx size: Length 10.5 x Width 8.8 feet each) for at 1 hour / day
for seven days a week except on day 15 of acclimatization wherein the animals

were not let-out for runs.

C. Feed and hay

.The goats were mamtamed on. ad libitum harya!: (Cynodon dactylon) hay and
concentrate feed prepared for the SpeC!flC group whlch were offered in stainless
': stee! hoppers for two' hours: Based on the- pre- determmod feed concentrate
oonsumpt:on range quantlty of 500 grams of the feed concentrate per goat was

offered . e o

TOXI-3585!02
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SUBCHRONIC (90 DAY) FEEDING STUDY WITH BOLLGARD Il AND
CONTROL NON-BOLLGARD Il COTTONSEED IN GOATS

SUMMARY

Two hybrids of Boligard Il cotton seeds MRC 7201 BG 1l cotton seeds and
MRC 7301 BG Il cotton seeds (event number 15985 containing Cry1Ac and
Cry2Ab genes), supplied by Maharashtra Hybrid Seeds Company Limited,
Dawalwadi, Tq.Badnapur, Dist. Jalna— 431 203 through Monsanto Research
Centre, Bangalore was assessed for the wholesomeness and feed safety in
relation with cottonseeds of control or conventional varieties that do not contain the
Boligard 1 trait (Non-Bollgard 1i counterparts) MRC 7201 Non-BG H cotton seeds
and MRC 7301 Non-BG Il cotton seeds. The cotion seed varieties were coded by
‘the sponsor and the codes were deciphered at the end of in-life phase of the
experiment. Powdered Cottonseeds of Bollgard Il and control cotton varieties of
Non-Bollgard # were administered to goats through the diet for 90 days. The feed
concentrate was fortified with 12.5% of the respective varieties of cotton seed

powder,

The experiment consisted of 4 groups: G1 group received feed concentrate fortified
with MRC 7201 BG Il cotton seeds G2 group (oonourrent control group to G1
| group) recelved feed concentrate fortrhed with MHC 7201 Non-BG If cotton seeds,

| GB group reoerved feed concentrate forirf:ed wrth MRC 7301 BG It cotton seeds

; _':_-_-_'an dGa group (concurrent controi group to G? group) recerved feed concentrate

:__"__fortrfred wrth MRC ?301 Non BG il ootton seeds
o Each’ group consrsted of 12 (6 ma!e +6 fema!e) young adu!t healihy Osmanabadi

i__-'_-:'breed of goats aged 8-9 months adapted to stall feeding and the concentrate feed

"for a minimum period of 13 weeks. All the goats were vaccinated against Foot and
‘Mouth: disease, Haemarrhagic septecemia, Enterotoxemia and Peste de petits
ruminants and treated with anthelmintic and ectoparasiticidal agent.

SE Toxiasesioz
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The body weight range at the start of treatment was; Males: 12.1-23.8 kg and
Females: 13.8-22.0 kg. Quantity of 500 grams of the feed concentrate prepared
for each group was offered to individual goats for 2 hours daily after removing the
hay. After 2 hours, the left over feed concentrate was removed and haryali hay

(Cynodon dactylon} was offered ad libitum.

All the major ingredients used for preparation of feed concentrate were analysed
for the composition and based on the analysed data the feed concentrate was
formulated for each group to attain the defined level of crude protein content. The
hay and the prepared feed concentrate for each group were analysed for moisture,
crude protein, crude fat, crude fibre, total carbohydrates, total ash, acid insoluble
ash, nitrogen free extract, calcium, phosphorus, magnesium, iron, manganese,
. copper and zinc. In addition to these parameters acid detergent fibre was analysed..
for hay. The crude protein content (dry matter basis) in the concentrate feed of
each group as determined by repeated periodic analysis was in the range of; G1:
18.9-19.9%; G2: 19.0-19.9%, G3: 19.2-19.9% and G4: 19.1-20.4%. All the major
raw materials and the formulated feed concentrate for each group were analysed

. for aflatoxin.

The ammals were Ho'tised "iﬁdilvid'ee![y in floor pens .'(A.pbrox"eizé' L 6xB 3 feet)
_' : w:th flEtered atr adequate venmtatlon and ii[umlnatlon ‘The goats were Eet loose |n_:_'
'_ . groups (sex w:se and grOUp-w:se) :n pavemented and covered runs dauy for 1 hour

for'7 days a week except on day 15 of accllmatlzataen whereln the ammals were
_ ____not iet out for runs. The daliy room temperature and relatwe humldlty were

_ recerded

TOXI:3585/02. .
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All the goats were observed twice daily for clinical signs and pre-terminal deaths,
weekly for changes in body weight and fortnightly for physical examination. Daily
consumption of feed concentrate and hay of individual goats was measured.
Rectal temperatures were recorded daily for first 15 days of treatment period and
weekly thereafter. Laboratory investigations for haematology and clinical chemistry
were performed prior to the start of the treatment (day: -1: pre-treatment)}, interim
(day 45) and at termination (day 91}). At termination all the goats were subjected to
a déiai[ed necropsy. Organs were collected, weighed and preserved,

Under the testing conditions described briefly above, the following results were

obtained:

1. PHYSICAL AND OPHTHALMIC EXAMINATION CLINICAL SIGNS AND
PRE-TERMINAL DEATHS

The Physical and ophthalmic examination did not reveal any abnormality.
There were no clinical signs or pre-terminal death in any of the goats.
2. BODY WEIGHTS AND NET BODY WEIGHT GAINS
- The body weights and net body weight gains of the two hybrids of Bollgard i
- cofton seed fed groups were comparable to their concurrent control groups.
3 FEED AND HAY comsummom

| - '_‘-'“-f:'f'_-':'The feed consumptlon of two hybnds of BOilgard ll-cotton seed fortified feed
o -.__'__"_:;'concentrate Was not’ staust:cally different: from: their: concurrent control groups-

_'_'-::(Non- Boi!gard H cotton seed fortified feed concentrate).

TOXI 3585!02 L
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The hay consumption in two hybrids of Bollgard il cotton seed fed groups was
not statistically different from their concurrent control groups (Non- Boligard i
cotton seed fed groups ). However, in Gt group males, the hay consumption
was higher during week 3 and lower during week 10. In G1 group females, the
hay consumption was lower during weeks 1, 2 3 and 7. In G3 group females,
the hay consumption was higher during weeks 8 and 11.

These changes are incidental and were considered to be of no physiological

significance.

4. FEED CONVERSION AND E.NERGY EFFICIENCY PARAMETERS

There were no significant difference in the feed conversion efficiency and
~ energy corrected feed conversion efficiency parameters between the two
hybrids of Bollgard Il cotton seeds in comparison to their respective concurrent

control groups.
5. LABORATORY EXAMINATIONS

Haematology:
. There were no significant difference in the haematological parameters between
. the two varieties of Bollgard. {i cotton seeds and their respective concurrent
control groups except for incidental changes in the values of erythrocyte count
| in G1 and G3 group males, haematocrit in 'G1 and G3 group ‘males and
Dl females leucocytes-in' G3 group malesand. Prothrombin time in G1 group

_n-._-males at dlfferent penods of analysis... o o

. __"_These changes in the haematologlcai parameters were marginal changes and

| aIthough s:gmf:cant ‘and they are not considered to be of physiological

o sngmflcance

ff'roxr 358502, |
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Clinical Chemistry:

There were no significant difference in the elinical chemistry parameters
between the two hybrids of Bollgard Il cotton seeds and their respective
concurrent contro! groups, except for incidental changes in the values of blood
urea nitrogen in G1 group females and G3 group males, AST in G3 group
males, sodium and potassium in G3 group females at different period of
analysis. These changes in the clinical chemistry parameters were marginal
changes and although significant and they are not considered to be of

physiological significance.

Fasting body weights, orgen weights and organ weight ratios; -

There were no treatment related changes in terminal fasting body weights,

- organ weights and their ratios to body weight. -: . -

Gross Necropsy and Histopathaology:
There were no treatment related gross and histopathological findings.
.- - Conclusion: v : '
s conctuded that based on the hea!th growth and physm patho!oglcat
T parameters ana[ysed dunng the expenment that there is no dlfferences between
the two hybnds of Bo]lgard II cotton seed fed groups (MHC 7201 BG Il cotton
_'"""'_'__'."__:'_seeds and MRC 7301 BG It cotton seeds) _l_n_ cempanson to thezr respectwe
_..__.'__j"'_:"f':-’__:._concurrent contrel Non- Bollgard Il cotton seed fed groups (MRC 7201 Non BG il
- ..____Z_-__-._:"__cotton seeds group and MRC 7301 Non BG EI cotton seeds)

Cpae T B smsuraman
o B Study Director

r':_"rox1 ssesioz
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PAGE No. 17/136




SUBCHRONIC (90 DAY) FEEDING STUDY WITH BOLLGARD 1l AND
CONTROL NON-BOLLGARD Il COTTONSEED IN GOATS

INTRODUCTION

- Cotton is the leading plant fiber crop produced in the world and the most important

in India. In addition, cotton-seed provides an important source of oil for human
consumption and cottonseed and the processed cottonseed meal for animal feed.
India ranks number one in the world for total area planted to cotton, but the country
is ranked third in total cotton produced. One major limitation to cotton production in
India is damage caused by insect pests. The cotton crop is damaged by about
130 species of insects of which the lepidopteran insects are the most important.
Conventional chemical pesticides have been used to control these pests.
However, use of these pesticides is costly to the grower, often pose environmental
hazards, and have limited efficacy due to development of resistance in target pest

populations.

As an effectlve and enwronmentally super:or approach to control insect pests,
Bollgard ®' cotton was developed by insertion of a gene from a naturally occurring
bacterium, Baccilus fhunngrensrs subsp. Kurstaki, into the chromosome of cotton.

ThIS enab!ed productton of the CryTAc protein’in the cotton plant, and this protein

s actwe agalnst [epldopteran ‘insect pests. Bollgard cotton has been adopted

"'broadly by growers ‘worldwide, mc[udmg India, since commercial introduction in

e '_'1996 The CfY TAG prote:n in Bo]lgard cotton’ prowdes effective protection from

i """feedmg damage by iep[dc)pteran msect pests “and growers Using Bollgard cotton

typically app[y sagmftcantiy less msectsctde to control these ‘pests, reahz:ng higher
yle!ds; ‘and: achieving greater profitability using these improved Bollgard cotton

© " varieties as compared to conventional cotton varieties.

‘.-_: Bollgard®. is a registered trademark of Monsanto Technology LL.C

| Toxiasesoe
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During acclimatization period, the goats were fed with concentrate feed fortified
with 12.5% of control cotton seeds (ABS1: Deciphered code name — NHH 44 hybrid
Non- Bt cotton seeds). All the major raw materials used for preparation of feed
concentrate, the formulated feed concenirate for each group presented in
Annexure 4. The analysis report of the feed concentrate and 'hay are bresented in
Annexures 3 and 5 respectively. Composition and Energy (TDN)} of goat feed

concentrate presented as Annexure 6.

d. Water: ad libitum

Protected water: Deep borewell water passed through activated charcoal filter and
exposed to UV rays in "Aquaguard’ water filter manufactured by Eureka Forbes
Ltd., Mumbai- 400 001 was offered in stainless steel bowls. Water analysis report
and contaminant analysis reﬁdft are enclosed as Annexure 6 and Annexure 7
respectively. Interval of contaminant analysis for water was once a year. Results
p'ré'sénté'd: in this feﬁbﬁ are the closest to the study period.

SAFETY PRECAUTIONS

G!'d\";és, cap and face mask In'addition to protective clothing and shoes were used.

TOXI-3585/02. -
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TEST ITEM INFORMATION (as furnished by the Sponsor)
(For use during acclimatization period)

Name

Name to bé used in the
report

Code by test facilty
Batch No. -

Lot No.

Sample No.

Batch produced by

Batch produced on (date)
Date of expify o

Supplied by - .

Date of receipt at test
facility

Purity to be stated in the

report
- Physical appearance

~ Storage conditions

- TOXI-3585/02 °
| 088/4-CS to 088/7-CS-90-0G
PAGE No. 24/136

AB 3N

NHH hybrid Non- Bt cotton seed

088/1-CS
134

53

4

Monsanto Besearch Centre
Bangalore

09.10.2004

08.10.2005

;.. 1. Maharashtra Hybrid Seeds Company Limited,

Dawalwadi, Tg.Badnapur, Dist. Jalna~ 431 203

o 2. Monsanto Research Centre

Bangalore

25.02.2005

. Notapplicable

Crushed seeds

Cold storage (Below —-15°C)




TEST ITEM INFORMATION (as furnished by the Sponsor}

(For use during treatment period)

Name

Name to be used in the
report

Code by test facility
Batch No.

Lot No.

_Sample No.

Batch produced by

Batch produced on {date)

Date of expiry

 Purity to be stated -
. inthereport

X ssesioz .. '
. 088/4-CS to 088/7-CS-90-0G
" PAGE No. 25/136

Date of receipt at test facilty

AB 12

MRC 7201 BG II cotton seeds

088/4-CS
176
23

2

- Monsanto Research Centre
~ Bangalore

: 09.10.2004

08 10 2005

3 1. Maharashtra Hybrid Seeds Company Limited,

- Dawalwadi, Tq.Badnapur; Dist, Jalna— 431 203

2 Monsanto Research Centre

Bangalore

25 02 2005

: Not appi[cable
_Crushed seeds

: "Coid storage (Be!ow —-1 5“’0)




o Storage cond;tlons

TEST ITEM INFORMATION (as furnished by the Sponsor)

(For use during treatment period)

Name

Name to be used in the
report

Code by test facilty
Batch No.

Lot No.

Sample No.

Batch produced by

Batch produced on (date)
Date of expiry

Supplied by

Date of receipt at test facility

Purity to be stated
in the report

- Phys;cal appearance

TOXI-3585!02 e
' 088/4-CS to 088!?’-08 90 OG
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AB 34

MRC 7201 Non-BG 1l cotion seeds

088/5-CS
174

218

.

Monsanto Research Centre

~ Bangalore
' 09.10.2004

- (08.10.2005

1. Maharashtra Hybrid Seedé'Cofﬁ'pény Limited,
Dawalwadi, Tg.Badnapur, Dist. Jalna~— 431 203

'2 Monsanto Research Centre
... Bangalore

. 25.02.2005

"+ 'Not applicable

‘Crushed seeds

i Cold storage (Below —15°C) =




A new genetically modified cotton plant, Bollgard 1l cotton, has been developed
using particle acceleration plant transformation procedures to insert Cry2Ab insect
control gene from Baccilus thuringiensis var. Kurstaki into the Bollgard cotton
genome. Therefore, Bo]!gafd Il cotton contains two proteins, Cry1Ac and Cry2Ab,

that have insecticidal activity against lepidopteran insect pests of cotton.

Bollgard [f cotton provides equivalent or increased control of major insect pests of

= cotton with additional control of sporadic pests, such as beet and fall amyworm.

= Fuﬂhemore,' combiriing the Cry2Ab protein with CrylAc protein provides an

additional tool to delay the'devétopment of pest resistance to the Cry1Ac protein in
| '_Bqligard_ cotton, as CryzAb is a different Bt protein class than Cry1Ac. The
- Bollgard: If trait has been introduced into Indian cotton hybrids using traditional

B p!ant breedmg methods to’ provxde Indian cotton growers an additional tool to

" protect the cotton crop from iepldopteran insect damage.

OBJECTWE

The ob;ectwe of thIS study was: to compare the wholesomeness and feed safety of -
Bol!gard i coﬁonseeds thh cottonseeds of control or conventionat varieties that do
not contain the Bollgard ii trait (Non Boligard I counterparts). Cottonseeds of
Bollgard Il and control’ cotton varieties of Noh- :Bollgard “{I' counterparts were' -
administered to goats through't'he dietfor90days... ... .- o '

| TOXIa585/02 I
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MATERIAL AND METHOD

1. TEST SPECIES

Animals
Breed.

Source

Justification for -
Selection of test species

Vaccination/Mealth status

No. of animals/grbup___-_g )

Mean Body We'.igﬁt' (kgs) vl
-+ SD at start of treatment:

o No of groups

: Age (at the star’t of

= treatment)

- septecemig, -

Goats ( Capra hircus )
Osmanabadi

Osmanabadi Goat Marketing Services
MIDC, Osmanabad, Maharashtra

Goat is a model of species envisaged to
assess the toxicity of transgenic seeds as per
‘The Revised Guidelines for Research in
Transgenic plants and Guidelines for. Toxicity
and Allergenicity Evaluation of Transgenic
Seeds, Plants and Plant Parts, “ Subchronic
Oral Toxicity-Goats~90 . Days Study for:
Genetically Engineered Seeds “ , Department,
of Biotechnology, Ministry of Smence and

. Technology, Govemment of India, August

1998. Hence goat is used in the study.

Vaccinated against Foot and Mouth disease,
Peste des petits ruminants, Haemarrhagic
-and - Enterotoxaemia. The
animals were treated with anthelment:c and

 ectoparasiticidal agent

.. Six male_s + S:x_ females o

cMales:- o Females .
G1 178+321 16.4 + 1.42
G2:16.2+3.25 16.3 + 1.07
G3: 19.8 £ 2.42 17.4 = 1.31
G4:18.6+1.75 18.3 +2.31
4
© 8-9 months

TOX! 3535!02 oo
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TEST ITEM INFORMATION (as fumished by the Sponsor)

(For use during treatment period)

Name

Name to be used in the
repoit

Code by test facility
Batch No.

Lot No.

Sample No:.

Batch produced by -

Batch produced on (date) = = :

Date of expiry

Date of receipt at test facility -

Purity to be stated
in the report.

Physical appearance = 1 i

- Storage conditions 0 i

TOX1-3585!02 :
. 088/4-CS to 088/7-CS- 90 0G
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AB 56

MRC 7301 BG #l cotton seeds’

088/6-CS
314

09

)

Monsanto Research Centre- - - .-

‘Bangalore

09.10.2004

08.10.2005

-+ 1. Maharashtra Hybrid Seeds Company Limited,

Dawalwadi, Tq.Badnapur, Dist. Jalna— 431 203

- 2, Monsanto Research Centre

Bangalore

v 25.02.2005-

. 1. Not applicable

Cold storage (Below=15°C) " « =~ .-
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TEST ITEM INFORMATION (as fumnished by the Sponsor)

(For use during treatment period)}

Name

Name to be used in the
report

Code by test facility
Batch No.

Lot No.

Sampie No.

Batch produced by. .

Batch produced on (date)
Date of expiry

Supplied by T R

AB78

MRC 7301 Non-BG il cotton seeds

088/7-CS
231

45

7

Monsanto Research Centre

... Bangalore

09.10.2004

08.10.2005

. 1. Maharashtra Hybrid Seeds Company Limited,

Dawalwadi, Tq.Badnapur, Dist. Jalna— 431 203

S 2. Monsanto Research Centre

Date of receipt at test facility -

Purity to be stated
in the report

Physical appearance - .

. Storage conditions:

| 08B/A-CS to 088/T-CS-90-0G
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Bangalore

1. 25.02.2005 .

;. Not applicable

. Crushedseeds- .. . .- . -

. : Cold storage (Below —15°C} . ... - -




TEST ITEMS AND CONTROLS INFORMATION

The test and the control items were supplied by the sponsor as crushed cotton
seeds and it was used as such for blending with the feed concentrate. The test
item and the controls were blinded and provided as codes by the sponsor. Two
- sealed envelopes were prepared by the sponsor, one of the envelope was sent to
the Management (Chief Technology Officer), Rallis Research Centre, Bangalore
and the other envelope was retained by the sponsor. The codes were provided to
the Study director by the sponsor at the end of the in-life phase for the preparation
- of the draft report. The crushed cotton seeds were stored at —15.1 to

~25 degrees Celsius.

- CHARACTERIZATION OF TEST AND CONTROL COTTONSEEDS -

The test cottonseeds used in this study were cotton hybrids A and B (Filial ~Two or
'F-2) that contain the Bollgard 1l trait (CryiAc and Cry2Ab genes). The
-ébn‘é’spdﬁdiﬁg"'co'ﬁ{'ro: cottonseeds were cottori hybrids A and B (Filial ~Two or F-
'2) that do not contain the Boiigard I trait (Non- BG Il).- The test and the control

'__'cottonseeds were characterised by the sponsor praor to thetr use'in this study,
""'usmg ELI@A (Annexurez) _' S R
o ""The sponsor has’ prowded the testmg facmty wath results of analyses of aii the

samples of the test and contro! cottonseed for the presenoe of mycotoxms and
" .""'5'”The sponsor has also prowded the test facritty With  results * of

| 'oorhpos:tlonal anaiy "s of the test and control cottonseeds “The composxtlonai- 3

anaiyses 1no!udes at Ieast_ﬂprommates: '(protem fat carbohydrates ash) and
. gossypo The"'sponsor_has: used cemfred and/or Non‘GLP fao:]:ty for: these-'

o analys.es ; SUmmary dat'a from these anaiyses is presented as Annexure 1.
o "_._"_The authentsc:ty of the test and oontroi ltems and analytncai data was: provlded by -

o 08aics to 088/7-CS-60-0G
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PREPARATION OF FEED CONCENTRATE AND ANALYSIS

The individual feed ingredients were selected and procured in sufficient quantities
for the experimental period, stored at 6 to 8° C and were subjected to proximate
analysis. Those ingredients which required powdering {grounding) were put in the
milling machine and powdered individually making sure the milling equipment is
- properly cleaned between ingredients and stored at 6-8°C.

The maijor raw material which includes maize, groundnut cake, wheat bran and

cane molasses were analysed for the parameters as presented in Annexure 4.

The feed concentrate for each of the test group was prepared by inclusion of
respective type of crushed cotton seed for each group i.e. MRC 7201 BG |l cotton

seeds for G1 group, MRC 7201 Non-BG I cotton seeds for G2 group, MRC 7301

BG Il cotton seeds for G3 group and MRC 7301 Non-BG |l cotton seeds for G4

group.
Based on the crude proteln content cf the selected feed mgredlents feed“.
concentrate was formulated for the specrflc group The requrred quantlty of the

feed mgredrents was welghed to compute the nutntlonat requrrement range.

The amount of 12. 5% of respectrve crushed cotton seeds was mcluded for the

formulation of the each diet. The blending of the diets was performed weekly

A premrx was, prepared usmg mineral ‘mixture, salt and Vrtamm prernlx in

| | approxlmatety 5% of wheat bran and m:xed manuatly for 5 mrnutes Then the

premlx and elt the other mgredrents were btended in tne rrbbon b!ender for'__'

1 5 rrunutes and then stored in Iabelted feed bags for funher use The prepareci

_._____Ifeed concentrate was aquuoted group wrse for the quantrtres requrred for darly use

- :-'-._:_.-:_and stored rn cotd storage ( 18 to 29“‘0) The requ:red quantrty of feed one aliguot

o _'3 ot each group was taken from cotd storage on a dally basrs and a quantrty of

o 500 grams per goat was provrded in starnless steet hoppers for two hours The left

' 'over quantaty ‘of teed concentrate was werghed and dzscarded darty The feed

concentrete prepared dunng weeks 1,5 and 9 and composite sarnptes from each

batoh of the feed concentrate prepared durrng weeks 2, 3and 4; 6, 7 and 8; 10, 11,

12 and 13 were subjected for analysis’ of the parameters as presented in

- '_:-_'Annexure 3

TOXI-3585/02.
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HAY

Good quality hay (Cynodon dactylon) was procured and cleaned to remove
extraneous matter. The hay was analysed once a month for parameters as

presented in Annexure 5.

ROUTE OF TEST ITEM ADMINISTRATION

The test and control items were administered through the diet. This route of
administration was selected because it represents the most likely route of exposure

' to goat species in their natural hiabitat.

FEEDING OF GOAT FEED CONCENTRATE - - -

The study groups animals received feed concentrate specifically prepared for that
group in stainless steel hoppers with a feeding time of two hours per day for
90 days. . . |

FEEDING OF HAY

The hay was provided to goats of all groups ad /ibitum in the: stalls except during

~ the time of concentrate feeding and fasting period as required for blood collection.

S Toxkasesi2
© .. . 088/4-CS to 088/7-CS-80-0G - -
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S Toxissesioz

OBSERVATIONS
1. OPHTHALMOSCOPY

Ophthalmic examination was performed in all animals priof'to start of test item

feeding and on day 90.

2. VETERINARY EXAMINATION, CLINICAL SIGNS AND PRE-TERMINAL
DEATHS o -

~ Goats were observed twice.déily for clinical s:igans and pre-terminal deaths.
Physical examination which includes auscultation of lungs and heart, recording
of heart rate, respiration rate, rectal temperature and observation for
discharges if any was performed before grouping, at inttiation of treatment on

~day (-1) and once every two weeks of the experimental schedule.

" The goats were observed for clinical signs and pre-terminal deaths twice daily.
Rectal temperature were recorded daily for 15 days (day 1 to day 15 of

treatment period) and weekly thereafter.

3. BODY WEIGHT -
Individual body weights were recorded at start of treatment (pre-treatment) and

at weekly intervals.

4. CONSUMPTION OF HAY AND FEED CONCENTRATE

. At the start of the study, all the dedicated containers for hay and feed were
e labelled with S’tu'dy No:; group number and goat number and these were used
e thmugﬁo'ut- the study. The hay was provided ad libitum to all the goats in the

stalls except during the time of concentrate feeding and during fasting period

- as required for blood collection.

. 088/4-CS to 088/7-CS-90-0G
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The feed concentrate - 500 grams specifical[y' prepar.ed for .the group was
offered to individual goat for two hours per day. Initial weight of the hay and
feed was recorded on a daily basis. The left over quantity of the hay and feed
concentrate was weighed, recorded and discarded.

Each day spillage (wastage) of the hay and feed concentrate was collected,
weighed, recorded and considered for calculation of feed and hay
consumption.

Feed and hay conéum’pﬁc’m was measured daily. The daily feed and hay

consumption was calculated as:

Daily feed/hay cons. (g} = Feed/hay offered(g) - left over feed/hay - spillage
of feed/hay

Average daily feed/hay consumption data is presented for each week of the

experimental period by taking the mean of 7 days of daily feed/hay

consumption. The individual goat feed/hay consumption data is expressed as

g_/goat/day.

Note: During week 13 the average dat[y feed/hay- consumptlon data is
U presented by taklng the mean of 6 days of daliy feedfhay consumption.

5.  CALCULATION ~ OF . FEED:  CONVERSION/ENERGY .. EEFI_CIENCY
N PAF{AMETERS :
| 'The feed/ energy converszon parameters were ca!cu!ated as foilows based on
B S - the feed concentrate and hay consumptton of individual goats for 90 days and
e tha body we:ghtgam S

TOXI—3585.~‘02 L
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FORMULAE FOR CALCULATION OF FEED/ENERGY EFFICIENCY

TON Kg of individual - TDN’ % of the ingredient x Quantity of the ingredient
'Feed ingredient used for the formulation of feed concentrate

e reported book \IIE.l!LIIE."S__

ENERGY (TDN) ON FED BASIS = Total TDN Kq of ali the ingredients x 100
OF EACH GROUP FEED Total quantity of the feed prepared

TDN % OF HAY = 97.6"-0. 974 X (% ADF on a 100% DM bams)

TDN CONTENTOF HAY ON FED BASIS = TDN % of Hay X % Dry matter in

the Hay
*: Constant values
TON INTAKE (g/day) = Feed consumed (g/day as fed) x TON content of feed fed +

- individual goat © © - Hay consumed (g/day as fed} x TDN content of hay as fed

-~ ACTUAL FEED CONVERSION:: -

a. FEED: GAIN = Total amount of hay + feed concentrate consumed for 90 days (q)
Weight gain (g)
" b.GAIN: FEED=__ . Weight gain (g)
At - Total amount of hay + feed concentrate consumed for 80 days (g)

-"ENERGY CORRECTED FEED CONVERSION:

 c. ENERGY (TDN): GAIN = Total TDN consumed for 90 days(q)

UL - Weiqght gain {a} N
Total TDN consumed. for 90 days(g)

0

4 GAIN: ENERGY (TDN)

" Note: Body weight gain = Weight on day 90 — Initial weight on day 1.

" ToXi3585/02
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7. Sodium (mEg/l): Easylyte electrolyte analyser (Medica Corporation,
USA)

8. Potassium (mEqg/l): Easyiyte electroly‘le anaiyser {Medica Corporation,
USA)

d. Analyses of blood samples for the Cry 1 Ac and Cry2Ab protein:

Plasma samples collected for clinical chemistry at termination, were
aliquoted and stored at < -20°C until further analy'sie' for the presence of
Cry 1 Ac and Cry2Ab protein using ELISA speclfic for the detect:on of the
Cry 1 Ac and Cry2Ab protein.

The ELISA was performed as follows:

Procedure of ELISA for the detection of Cry1 Ac protem in goat plasma
samples

. To a pre-coated plate (as supplied by the manufacturer : DesiGen, A

division of Mahyco Seeds Ltd, Dawalwadi, Ja!na- 431 203 Maharashtra }
100l / well of Gry1Ac conjugate was added.:: o

100 i of the plasma sample to be analysed was added to the approprlately
positioned wells.

100 ul of sample extract buffer was added. in blank well,

.. The plate was washed four times with 10 X wash buffer. manuaily
- The: plate was dried by patting. (well down) on biotting paper to remove

excess buffer

100 pl of freshly prepared 1X substrate was added to each we!i

The plate was incubated at rcom temperature in dark for at least 15
minutes.

. 100 ulof the stop solution was added after zncubanon
.- The:absorbance:was measured at 450 nm ‘using Diasorin. ETI-LAB ELISA

'_m[cro pIate reader

Interpretation

1.

2

The absorbance value < 0.150 was considered as "Negative” for the
~presence of Cry1Ac protein.
The absorbance value > 0.150 was considered as “Positive” for the
presence of Cry1Ac protein.

TOX[ 3585!02 :
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Procedure of ELISA for the detection of Cry2Ab protein in goat plasma samples

1. To a pre-coated plate (as supplied by the manufacturer. DesiGen, A
division of Mahyco Seeds Ltd, Dawalwadi, Jalna- 431 203, Maharashtra),
100 yl / well of Cry2Ab conjugate was added.

A

100 pi of the plasma sample to be analysed was added to the appropriately
positioned wells.

100 pl of sample extract buffer was added in blank well.

The plate was washed four times with 10 X wash buffer manually.

The plate was dried by patting (well down} on blotting paper to remove
excess buffer

100 pi of freshly prepared 1X substrate was added to each well.

The plate was incubated at room temperature in dark for at least 15
minutes.

100 pl of the stop solution was added after incubation.

The absorbance was measured at 450 nm using Diasorin ETI-LAB ELISA
micro ptate reader.

No ke

0w

Interpretatlon

1. The absorbance value < 0.100 will be considered as “Negative” for the
... presence of Cry2Ab protein. _
2 The absorbance value > 0. 100 will be cons:dered as “Posutwe for the
~presence of Cry2Ab protein. .

The processing and reading of the plasma samples was performed separately for
the ‘detection of Cry1Ac and Cry2Ab proteins. Positive control, Negative control
and-a blank sample well was maintained for each piate for validation and quality
controi check for ELISA =

7. NECROPSY

PR A the survnnng ammats at termlnatlon were fasted ovemlght (water aliowed)
and euthanised by exsanguination under thlopentone sodium {intravenous)
“anaesthesia and necropsied. The details of necropsy findings “were recorded

< fromialbanimals: o

' TOXI~3585!02 .
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¢

The foliowing"organs were collected from all animals and preserved in 10%

buffered neutral formalin:

1. Adrenals 8. Spleen
2. Kidneys 9. Ovaries
3. Testes 10. Stomach (Rumen, Retlculum Omasum
o ' - Abomasum)
-~ 4, Liver - . 11. Heart = o
5. Thymus 12. Small tntestme( Duodenum Jejunum ileum)
6. Lungs '
7.

Colon-

The following tissues were weighed. The organ weights and organ weights as
percentagébf body weights will be determined. .

1. Adrenals 5. Bréin_. R

2. Heart 6. Kidnéys'-. P T PR
3. Liver - - . ... 7. Spleen

4. Gonads (testes and ovanes)

8. HISTOPATHOLOGY

Histopathological evaluation: was performed on the preserved: organs” showing
gross lesions. On gross pathology the testis of one animal (Gt 42):of G1 group
exhibited small size testes (unilateral) and one animal (Gt 53) of G2 group showed
kidney (un:tateral) adhesion with capsule. These two organs were processed for_
htstopathology The tissues were processed for routine paraffin embedding and’

.5 m:cron sections were- stained with Harris/Mayer's Haematoxylin Eosin: Unused"- -
y _' : t:ssues were archwed

TOXI 3535!02 o
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STATISTICAL ANALYSES

Analysis of body weight, net body weight gain, feed and hay colnsumption, clinical
laboratory results and organ weight data was statistically analysed. The data were
compared by Bartlett's test for homogeneity of intra-group Variances. Where ever
the variances proved to be heterogeneous, the data was transformed using
appropriate transformation. The data with homogeneous intra .'group variances was
subjected to one-way analysis of variance (ANOVA - Snedecor and Cochran,
1987). Following ANOVA, when ‘F' was found to be significant, Dunnett's pairwise
comparison (Scheffe 1953) of means of two types of cotton seed with Bollgard trait
was compared, respectively, to its non Bollgard control mean. Males and females
were analysed separately. |

All analyses and compariéons are evaluated at 5% (P<0.05) Iévei. Throughout this
report statistically significant differences (P<0.05} indicated by the aforementioned
tests are designated by the superscripts as stated below:

+-1 Significantly higher {+)/lower (-) than its concuirent control group

o TOXeasssfoz
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RESULTS AND DISCUSSION
GENERAL

The expenmental design, test rtem feedmg schedule and schedu!o of laboratory

investigations. are presented in Table 1.

IN-LIFE DATA

a. OPHTHALMOSCOPY, VETERINARY EXAMINATION, CLINICAL SIGNS
AND PRE-TERMINAL DEATHS: Tables 2 & 3

Ophthalmoscopy: Ophthalmic examinations did not reveal any abnormality.

Veterinary examination: The veterinary examination did not reveal any visible

abnormality at any period of the experimental schedule.

 Clinical SIgns and pre- termlnai deaths There were no clmlcal s;gns or pre-

- tenmna! death in any of the goats

Rectal temperature reoo_i'_ded daily. for 15 days (day 1. to.day-15: of treatment
period) and weekly thereafter was normal.

" Note: Ali'zcompa'ri'son's are made between the two hybrids: of Bollgard Il cotton
. seed fed groups ( MRC 7201. BG 1 cotton seeds| G1. group] and MRC 7301 BG li
cotton seeds[ G3 group]) and their respective concurrent control groups(MRC 7201

- Non-BG- 1 cotton seeds[ G2-group} and: MRC 7301 Non-BG. Il cotton seeds| G4
-~ group]). i.e G1 group is compared with G2 group( concurrent control group for G1)
o and GS group is compared wath G4 group( concurrent control group for Gs)

TOX! 3585!02
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b. BODY WEIGHTS: Tables 4 & 6; App. 1 & 3; Figure 1A — 1D

There was no statistical significant difference in the body weights of two
hybrids of Boligard 1] cotton seed fed animals and their concurrent control

groups.

c. CUMULATIVE WEEKLY NET BODY WEIGHT GAINS:
Tables 5 & 7; App. 2 & 4; Figure 2A - 2D

There was no statistical significant difference in the cumulative net body weight
gains of two hybrids of Bollgard |l cotton seed fed animals and their concurrent

control groups.

d. FEED CONSUMPTION: Tables 8 & 9; App. 5 & 6; Figure 3A — 3D

- The feed consumpt:on of two hybrids of Bollgard H cotton seed fortified feed
"concentrate was not statlstlcally ditferent from their concurrent control groups

{Non- Bollgard I cotton seed fortified feed concentrate).

e. HAY CONSUMPTION: Tables 10 & 11; App. 7 & 8; Figure 4A — 4D

The hay consumption in two hybrids of Bollgard If cotton seed fed groups was
not statistically. different from. their concurrent control groups (Non- Boligard i
a cotton’ seed fed groups) However in (31 group males, the hay consumption-;
_. --..'.was hlgher durmg week 3 and lower durmg week 10, In G1. group females, the
hay consumpt:on was lower dunng weeks 1,2 3 and 7. !n G3 group females,
o the hay consumption was hlgher dunng weeks 3 and 11. These changes were

‘considered to be of no physiological significance.
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f. FEED CONVERSION AND ENERGY EFFICIENCY PARAMETERS:
Tables 12 & 13; App. 9 & 10
There were no significant difference in the feed conversion efficiency and
energy corrected feed conversion efficiency parameters between the two
hybrids of Bollgard Il cotton seeds in comparison to their respective concurrent

control groups.
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with MRC 7201 BG 1l Cotton seeds {G1) and MRC 7201 Non-BG Il Cotton seeds (G2),
for 90 days.
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FIG1CG.  Weekly Mean Body Weights of female goats (n=6) fed with feed concentrate fortified
' - with MRC 7201 BG Il Cotton seeds (G1) and MHC 7201 Non BG 1t Cotton seeds (G2),
for 80 days.
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CFIG 2A. . Cumulative Weekly Mean Net Body Weight Gains of male goats (n=6) fed with feed .,
concentrate fortified with MRC 7301 BG !l Cotton seeds {G3) and MBC 7301 Non-BG H
Cotion seeds {G4), ior 90 days.
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FIG2C. Cumulative Weekly Mean Net Body Weight Gains of female goats (n=6) fed with feed
concentrate fortified with MRC 7201 BG [l Cotion seeds (GT) and MRC 7201 Non-BG Il
Cotlon seeds {G2), for 90 days. .
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FiG 3A.  Average Weekly Feed Consumpticn of male goats (n=6) fed with feed concentrate
o . fortified with MRC 7201 BG 1l Cotton seeds {G1) and MRC 7201 Non-BG |l Cetton
seeds (G2), for 90 days.
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FiG 3C. Average Weekly Feed Consumption of female goats (n=6) fed with feed concentrate
fortified with MRC 7201 BG |l Colton seeds (GT) and MRC 7201 Non-BG Il Cotton
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O FIG4AS - Average Weekly Hay Consumption of male goats (n=6) fed with feed concentrate
fortified with MRC 7201 BG i Cotlton seeds (G1) and MRC 7201 Non-BG Il Cotton
seeds (G2), for 90 days.
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FIG 4C. Average Weekly Hay Consumption of female goats (n=6) ted with feed concentrate
fortified with MRC 7201 BG il Cotton seeds {(G1)} and MRC 7201 Non-BG Il Cotton
seeds (G2}, for 90 days.
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g. LABORATORY INVESTIGATIONS:
i. Haematology: Tables 14 — 19; App. 11 -16

All the parameters at pre-treatment were normal.

Males:

There were no significant difference in the haematological parameters between
the two hybrids of Bollgard II cotton seeds and their respective concurrent
control groups except for the lower values of erythrocyte count and
Prothrombin time in G1 group and higher value of erythrocyte in G3 group on
day 45 sampling. At the day 91 sampling, haematocrit value in G1 group and
leucocyte count in G3 group were lower.

Females:

There were no significant difference in the haematological parameters between
the two hybrids of Bollgard I cofton seeds and their respective concurrent
control groups except for the lower value of haematocrit in G1 group on day 45
sampling and higher value of haematocrit in G3 group on day 91 sampling.

~ However these changes in the haematological values are marginal changes
and- although statistically significant, they are not considered to be of

physiological significance and hence considered incidental.
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ii.Clinical Chem:sny Tables 20 — 25; App 17 - 22 |
All the parameters at pre- treatment were normal
Males:

There were no significant difference in the clinical’ chemistry parameters
between the two hybrids of Boligard H cotton seeds and their respective
concurrent control groups, except for changes in G3 group wherein blood urea
) mtrogen was lower (on day 45 sampllng) and AST was higher {on day 91

samp!mg)

Females: - S L

There were no significant difference in the clinical chemistry parameters

between the two hybrids of Bollgard Il cotton seeds and their respective

concurrent control: groups; except for marginally lower value of blood urea
© nitrogen’ in G1 group and marginally higher value of sodium in. G3 on day 45.
-~ sampling.” The potassium was- marginally hugher in: 33 group-on- day 91
© sampling. ' o e SRR '

Howevef these chtanges in the clinical ehemistfy values tawe& velue Ief blood
urea nitrogen, higher values of AST, scdlum and potasswm and are marglnal .
changes and although statlst[ceiiy s:gmf[cant they are not consadered to be of-

| phys:olog[ca! s:gmf[cance and hence censudered tncsdentat .
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iii. Analyses of blood samples for the Cry 1 Ac and Cry2Ab protein: Tables 26 & 27

Plasma samples analysed using ELISA were negative for the presence of
Cry 1 Ac and Cry2Ab protein.

h. ORGAN WEIGHTS: Tables 28 & 29; App. 23 and 24

MRC 7201 BG |l Cotton seeds: _ _

. There was no difference in the terminal fastihg b'ody we:ght in both males and
females. There was a significant increase in the absolute weight of the adrenals. In
males, as compared to the concurrent control, which was considered incidental as

there was no change in the relative weight (ratio to body weight).

MRC 7301 BG il Cotion seeds: o -

There was no difference in the terminal fasting body weight and absolute weights
.. of organs in both males and females. There wa's_ a significant decrease in the
- relative weight. of the liver in males as compared to the concurrent c:_onfroi. This
was considered to be of no biological significance as the decrease was low (11%)

and there were no gross changes.

i GHOSS AND HISTOPATHOLOGICAL FINDINGS

'"Tables 30 &¢ 31 App 25 and 26

o There were no treatment related gross f:ndmgs Only two gross Eesaons were seen,

" g - testes(umlaterai)—sma!! sized in'a G1 male and kidney(unilateral)-adhesion with

Y. capsu!e in'a G2'male:
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o 'H'ISTOPATHOL'OGEC'AL FINDINGS-MALES

Microscopic
No . group No.

G3 MRC 7301 BG II Gt65 NAD
Tissues not examined
Cotton seeds

Gtés NAD
Tissues not examined

Gte7 NAD
Tissues not examined

Gtes NAD
Tissues not examined

Gtes NAD
Tissues not examined :

Gt70 NAD
Tissues not examined

P e Ly

: Minimal, 2: Mild, 3: Moderate, 4: Severe, a: Focal/Multifocal, d:
Diffuse contd.
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. - - APPENDIX: 25 -
‘contd. |

- o SUBCHRONIC {90 DAY) FEEDING STUDY WITH BOLLGARD 1.
: AND CONTROL ‘NON-BOLLGARD II COTTONSEED IN GOATS

INDIVIDUAL GROSS PATHOLOGICAL AND

Group. . Study Goat Gross
Microscopic. S
No.. . . .group . -~ .. No.

©.G4. 0 MRC 7301 NON-BG I Gt7?7 NAD

Tiqsues not- examined
Cotton seeds




Gr78 NAD
Tissues not examined s

Gt79 NAD
Tissues hobt examined

Grao NAD
Tissues not examined

GtBl MAD

Tissues not examined

Gt82 HAD
Tissues not examined

1: Minimal, 2: Mild, 3: Moderate, 4: Severe, a: Focal/Multifocal, d:
Diffuse
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APPENDI¥X
26

SUBCHRONIC (20 DAY} FEEDING STUDY WITH BOLLGARD- II
AND CONTROL NON-BOLLGARD II COTTONSEED IN GOATS

INDIVIDUAL GROSS PATHOLOGICAL AND
HISTOPATHOLOGICAL FINDINGS-FEMALES

i m e W AF A M e T e e mm e mm ke mm e b ek S T MR e e e e e e e o o e e o M o e ek

e o ek AR N R am e e M e ket e b mh e A AR A Ma ke b em e e e e e e e e T e e e

Group. Study - Geat . Gross.
- Microscopic .
G1 MRC 7201 BG II GLa7 NAD

Tingues not examined
 Cotton seeds |

GL4ag NAD

- Tissues not-examined -

e Graog NAD
‘Tissues not examined




APPENDIX
25 ;

SUBCHRONIC (90 DAY} FEEDING STUDY WITH BOLLGARD IT
AND CONTROL NON-BOLLGARD II COTTONSEED 1IN GOATS

INDIVIDUAL GROSS PATHOLOGICAL AND
HISTOPATHOLOGICAL FINDINGS-MALES

i Am e e e e e mm e e BE = = m mm mm e mm e e ok e o e de e Sm e e e e e ek e e = R M M e e e o e e W A = e

S

Group Study Goat Gross
Microscopic

No. group No.

Gl MRC 7201 BG 11X Gtdl NAD

Tissues nobt examined
Cotton seeds

Gt42 TESTES {Unilateral) :Small sized
TESTES: Atrophy-seminiferous tubules 4
-3.8 cm
. Gt43 NAD
Tissues not examined
Gta4 NADL
Tigsues not examined
GL4s NAD

Tizsues not examined

. L Gt46 NAD
Tissues not examined

1: Minimal, 2: Mild, 3: Moderate, 4: Severe, a: Focal/Multifocal, d:
Diffuse contd.
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APPENDIX 25

e - SUBCHRONIC (90 DAY} FEEDING STUDY WITH BOLLGARD IT
v;AND CONTROL NON BOLLGARD II COTTONSEED IN GOATS




INDIVIDUAL GROSS PATHOLOGICAL AND
HISTOPATHOLOGICAL FINDINGS-MALES )

Group Study Geoat Gross

Microscopic

No. group Ho.

G2 MRC 7201 NON-BG II Gt53 KIDNEY {(Unilateral}:adhesicn
KIDNEYS: Inflammation chronic-capsule la

Cotton seeds with capsule
Basophilic tubules 1la :

Gts4 NAD
Tissues not examined

Gt55 NAD
Tissues not examined

Gt56 NAD
Tissues not examined

GLS7 NAD
Tissues not examined

Ges8 NAD
Tissues not examined

1: Minimal, 2: Mild, 3: Moderate, 4: Severe, a: Focal/Multifocal, 4:
Diffuse contd.
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R ) APPENDIX 25
contd.

. ' R SUBCHRONIC (30 DAY) FEEDING STUDY WITH BOLLGARD II.
L awp CONTROL HOMN- BOLLGARD IT COTTONSEED IN GOATS

INDIVIDUAYL GROSS PATHOLOGICAL AND

'!5ﬁiSTO?ATRbidGiénhVFinnIﬂGééMnﬁgs




GtS0 NAD
Tissues not examined

GLhl NAD
Tissues not examined

Gts2 NAD
Tissues not examined

e o e o e M m m em e e ome A SR e e e e e A A dm e e e e e e e kM R WM M AR e e e e e M1 o W A e e e e e e

T A gy

1: Minimal, 2: Mild, 3: Moderate, 4: Severe, a: Focal/Multifocal, d-
Diffuse contd.
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APPENDIX 26
contd.

SUBCHRONIC (90 DAY} FEEDING STUDY WITH BOLLGARD II
AND COMTROL NON-BOLLGARD II COTTONSEED IN GOATS

INDIVIDUAL GROSS PATHOLOGICAL AND .
HISTOPATHOLOGICAL FINDINGS-EFEMALES

Group Study Goat Gross
.. Microscepic _
CoNo. groups. .- Bo.

" G2 MRC 7201 NON-BG.II GtS®  NAD
-~ Tis sues not: examined - T
. Cotton seedv  ._""

Gt60. - NAD

- Tissues not examined

T eeel - NaD
Tissues not. examined . . TR

Coa e T sE6R) T NAD
. Tissgles not examined: T

Gt63.. WNAD..




Tissues not examined

Gté4d HNAD
Tissues not examined

1: Minimal, 2: Mild, 3: Moderate, 4: Severe, a: Focal/Multifocal, d:
Diffuse contd.
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APPENDIX 26
contd.

SUBCHRONIC {90 DAY) FEEDING STUDY WITH BOLLGARD II
AND CONTROL NON-BOLLGARD II COTTONSEED IN GOATS

INDIVIDUAL GROSS PATHOLOGICAL AND
HISTOPATHCLOGICAL FINDINGS-FEMALES

Group Study Goat: Gross .
Microscopic

Ho. . groups e Now o

G3 MRC 7201 BG II G711 NAD

Tissues not examined
Cotton seeds

_ : Gt72 NAD
Tissues not examined -

ST Gt73 | NAD
Tigsués not’ examined.

SRR o Gt74  NAD
- Tissues not examined

ol GL75  NAD
" Tissues not-examined: :

Gt76°  NAD

U PisgUes not ‘examined




1: Minimal, 2: Milg, 3: Moderate, 4: Severe, a: Focal/Multifocal, d:
Diffuse : contd.
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APPENDIX 26
contd.

SUBCHRONIC (90 DAY) FEEDING STUDY WITH BOLLGARD II
AND CONTROL HON-BOLLGARD II COTTONSEED IN GOATS

_ INDIVIDUAL GROSS PATHOLOGICAL AND
HISTOPATHOLOGICAL FINDINGS-FEMALES

Group Study Goat Gross
Microsceopic

No. groups Ho,

G4 MRC 7301 NON-BG II Gt83 NAD

Tissues not examined
Cotton seeds

GL8s NAD
Tissues not examined

GEBS NAD
Tissues not examined

Gtas NAD

Tigsues not examined

T Gt87 NAD

“ Tissues not ekamined . : :
B Gt8s  NAD.
Tissues not examined.

_  l:jﬂiﬁimalj'2:{Mild,:3:“Moderate, 4: Sevare, a: Focal/Multifoecal, d:
- Diffuse .- .. S
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Gossypol Check Anx3-6 Rev

Lab No Identification | Moisture | QIl Protein | Ash | Carbohydrate | K calories G;:so‘a:ﬂ
: No. (%) (%) (%) (%) (%) per 100 g 0 /:;P
12425 Mﬁggﬁm 8.0 1951 243 | a2 45.0 452.7 0.87
MRGC-7202
13426 oy 7.8 198 | 262 | 36 42.6 453.4 0.91
13427 Mﬂgéﬂ?m 74 1205 | 236 | 34 45.1 4593 0.76
MBC-7301
13428 s 8.2 193 | 235 | 40 45.0 4477 0.94
13429 NHH-44 79 | 202 | 226 | 3s 45.5 454.2 0.99






