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NOTES TO THE REVIEWER 

The following is the Monsanto Product Toxicologist’s summary of the attached 
Monsanto Company - .E.n+xmmental Health Laboratory toxicology report. It 
is not considered part ofthe study and is not included in the Study director’s or 
submitter’s GLP.compliance statements. It has been subjected to Monsanto 
Quality Assurance review. It is included solely as an aid to the reviewer. 

All comments and questions related to this summary and the report should be 
addressed to: 

Bruce Hammond, PhD., DABT 
Manger of Toxicology 

The Agricultural Group 
Monsanto Company 

(314) 694-2179 
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Cottin, Gossypium hirsutum, has been genetically engineered to be 
resistant to selected insect pests (Lepidoptera). Resistance was , 
accomplished by the insertion of a gene from Bacillus thuringiensis var. 
kurstaki (B.t.k.) which encodes for the production of a protein insecticidal to 
Lepidoptera larvae but safe to mammals, birds, fish and beneficial insects. 
A second gene encoding neomycin phosphotransferase II (NPTII) was also 
introduced as a marker to enable selection of cells containing the B.&k. 
gene. Larvae of Lepidopteran pests are the most important insect pests 
impacting successful cotton production. Cotton typically requires 
numerous chemical insecticide treatments for Lepidoptera control. The 
cotton varieties containing the 3.t.k. gene will signiscantly reduce 
chemical insecticide use in cotton and, therefore, provide a major benefit to 
cotton growers and the environment. 

Prior to the commercialization of this insect resistant cotton variety, data 
and information were produced to demonstrate that this cotton variety is 
equivalent to current cotton varieties in composition and agronomic 
performance and that the proteins expressed by the inserted genes cause no 
adverse effect when consumed by domestic or wild animals and beneficial 
insects. Exposure to humans is not expected since protein is not present in 
the processed cotton fiber or oil at detectable levels, and cottonseed meal is 
not used in human foods. Areas of investigation included: molecular 
characterization of the introduced genes; biochemical characterization of 
the expressed B.t.k. protein, estimation of the levels of the B.t.k. protein in 
cotton products; safety of the B.t.k. protein to mammals and beneficial 
insects; and the environmental fate of the B.&k. protein. 
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The Bacillus t?auringiensis var. kurstaki ‘(B.t.k.) ID-73 protein has been 
expressed in cotton plants to confer resistance to Lepidopteran insect 
damage. An acute oral toxicity test was undertaken to assess the potential 
mammalian toxicity of B.t.k. HD-73 protein. The experimental design for 
this study was adapted from Toxicology Guidelines for Biochemical Pest 
Control Agents, Sub$vision M, Pesticide Assessment Guidelines, EPA, 
1982. 

B.&k e-73 protein (Lot no. 5025385) was administered by gavage to 3 
groups of 10 CD-l male and female mice. The test material was produced 
in E. cc&. and purified to 68% of total protein Volume 5). Characterization 
stu&es demonstrated the test material to be fully active and of suitable 
strength, purity and stability for use in studies assessing the safety of the 
B.t.k. protein expressed in insect resistant cotton plants (Volume 5). The 
B.t.k. protein produced in E. coli. bacteria was also shown to be equivalent 
to the B.t.k. protein produced in insect resistant cotton plants Volume 4). 
Mice were selected for dosing instead of rats since there was a limited 
amount of test material available from bacterial production. Mice are 
considered an acceptable species for assessing mammalian safety since 
there is, a considerable body of data regarding the toxicity of chemicak in 
mice. 

The doses of B.t.k. HID-73 protein administered to mice were 0,500,lOOO and 
4200 mgLkg.1 The highest dose given to mice was selected based on the 
maximum hazard dose concept as outlined in Subdivision M~,Guidelines for 
biochemical pesticides. Another group of mice was gavaged with 6340 
mg&g bovine serum albumin (BSA) (Lot # 5192751, > 93% purity) and 
served as a protein control group. Since the B.t.k. HD-73 test material was 
68% pure, it was considered necessary to dose mice with a higher dose of 
BSA to make the total mass of material given to mice equivalent for the BSA 
(protein) control and test group. The concentration of total mass in the 
dosing vehicle for the B.t.k. D-73 test group was 94.6 mg/ml and for the 
BSA control group, 94.9 mglml (the value 94.9 m&l was corrected for % 
purity of protein in BSA,’ eg. 102 mg/ml X 93% (total protein) = 94.9 mgknl). 
Thus, the total mass of material given to both groups of mice were similar. 
The-dosing vehicle for B.t.k. HID-73 protein and BSA was 1 mM ammonium 
bicarbonate/IO mM cysteine pH 9.0 buffer. Controls were administered the 
same volume (66.66 ml/kg body weight or 2 ml/30 gram mouse) of dosing 
vehicle given to high dosage mice. The B. t.k. HD-73 protein dosing solution 

1 The final report states that the highest dosage tested was 4300 mgkg. 
Examination of the dose confkmation data found a small cakulation error 
after the final report (ML-92493) was issued. The corrected high dosage 
administered was 4200 n&kg. 
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was made up to the maximum concentration which could be achieved (94.6 
mg/ml) based on solubility and remain a free flowing solution which could 
be injected through a gavage needle. Due to the solubility limit of B.t.k HD- 
73 proteih in the vehicle, it was not postiible to solubilitie enough test 
material to administer 4200 mgkg in one dose Cvolume 14). Therefore, the 
total dose administered was subdivided into two equal doses which were 
given witbin approximately 3 hrs apart on day 1 of the study. Dosing was 
subdivided for both control groups in the same manner. 

The dosing solutions &k-e prepared on the same day of dosing to mice. 
Samples of the B.t.k. HD-73 dosing solutions were collected shortly before 
and after dosing and frozen for subsequent dose confirmation analysis 
(Volume 14). 

Mice were observed twice daily for signs of toxicity and food consumption 
was recorded daily. Food and water were provided ad Zibitum during the 
study. Body weights were recorded pre-test and on post-do,sing day 7. All 
animals were sacrificed on post-dosing day 7 and 8 and subjected&o a gross 
necropsy. Approximately 40 tissues were collected and saved for each 
animal on test. 

MO treatment related adverse effects were observed in animals dosed with 
B.t.k. IQ-73 protein or the control materials. There were no observations of 
abnormal clinical signs in any of the groups during the study.’ 

There were no statistically significant differences in body weight, 
cumulative body weight or food consumption between the vehicle or protein 
control groups and B.t.k. HD-73 protein treated groups. 

Several incidental pathologic changes were observed at necropsy which 
were randomly distributed among all groups and are commonly seen for 
the strain of mice used by the testing laboratory. 
were considered related to treatment. 

None of these iindings 

Results of the dose confirmation analysis (Volume 14) confirmed that the 
test material was stable in dosing solutions based on measurement of 
biological activity (insect bioassay) of dosing solutions afbr they were given 
to mice. The concentrations of the test material in dosing solutions were in 
good agreement with nominal concentrations based on insect bioassay8 and 
ELISA determinations. The appearance of the test material on SDS-PAGE 
gels was identical based on side-by-side comparisons of samples of dosing 
solutions collected before and after dosing of mice. 
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Bacillus thuringiensis var. krustaki HO-73 [Cry IA(c)] designated as Btk HD- 
73 was administered orally by gavage in 2 equal doses given within 3 
hours of each olher on Day 1. Groups of ten CD-1 mice received total 
doses of 500, lOOO,,and 4300 mg/kg Bfk HO-73. A vehicle control group 
was administered the?iehicle, ammonium bicarbonate and cysteine 
solution, as ,a single dose of 66.66 ml/kg. Another control group (also 
termed a vehicle control) was administered bovine serum albumin (BSA) 
as a single target dose of 6340 mg/kg. In ali the above cases, the target 
dose was divided into two equal amounts and given approximately three 
hours apart on Day 1 of the study. Clinical observations were performed, 
and body weights and food consumption were determined. All surviving 
animals were necropsied at study termination (Days 8.9). , 

There were no treatment-related effects on body weight, food 
consumption, survival, clinical observations or gross pathology. 

Sased on the above results, there were no. adverse effects when Btk HD-73 
was administered by gavage to mice at doses of up to 4300 mg/kg. 

EHL 92197 
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The following registered trademarks were used in this report: 

~EGlS-lY=~D TRADfMARK OF; 

RoDENTCHoW Wfina Mills, Inc., St. Louis, MO 

CD-I Charles River Laboratories, Inc. Wilmington, MA 
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TES TO .9&BBEB 

The following terms are used as column headings in some data tables: 

GEN Ge&&&tioii (FO, Fl, etc.) used in reproduction studies. 
PERIOD (PER) A number corresponding to a specified interval within the 

study; used to facilitate data reporting. 
WINDOW A series of days within a study when data could have been 

collected for the corresponding period. Actual data 
collection occurred on one or more of the days within the 
window. 

ANIMAL IDENTIFICATION SYSTEM 

The current EHL animal number format is YYXXXSGAANNN where YYXXX is 
the study number, Y is the study year, and X is the sequence number within 
the year. The S represents the animal’s sex, G is the primary group code, 
A’s may represent the subgroup code (in most cases these characters are 
blank), and N is the animai’s sequence number within the group (or 
subgroup), e.g., 99999M2 001. The animal designation may be further 
reduced by exclusion of the study number and blank subgroup codes, e.g., 
M2001. These abbreviated animal identifications will include five to 
seven characters, depending .on the number of characters in the subgroup 
code. 

EHL 92197 
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Purpose: - To determine the toxicity of Blk HD-73 protein when 
administered as a single dose (divided in two equal amounts given 
several hours apart) by gavage to mice. 

Date Protocol Signecf ,by Study Director: November 12, 1992 
Date lnlife Portion %‘rted: November 17, 1992 
Date Last Animal Sacrificed: November 25, 1992 
Applicable Testing Guidelines: Performed in general accordance with 

provisions specified by EPA subdivision M testing guidelines for 
microbial and biochemical pest control agents. 

Experimental Design: f3fk HD-73 protein was administered by gavage to 
groups of ten CD-1 mice/sex as single target doses of .500, 1000 and 
4300 mg/kg (active protein). A vehicle control group was 
administered the vehicle, ammonium bicarbonate and cysteine 
solution; as a single dose of 66.66 ml/kg. Another control group was 
administered bovine serum albumin (BSA) as a single target dose of 
6340 mg/kg. In all the above cases, the target dose was divided into 
two equal amounts and given approximately three hours apart on Day 
1 of the study. Clinical observations were performed, and body 
weights and food’ consumption were determined. All animqls were 
necropsied at study termination (Days 8-9). Numerous tissues were 
retained but were not examined microscopically. 

MATERIALS AND METHODS 

Test Material and Vehicles 

Source (Test Material and Vehicles): Agricultural Group, Monsanto Co., 
St. Louis, MO 

Date Received: November 17, 1992 

Identification: Brk HD-73 protein, prepared at three different 
concentrations 

EHL Substance Identification Code: T920142 
Lot Number: 5025385 

EHL 92197 
Page 6 
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Identification: Vehicle - 1 mM ammonium, bicarbonate qnd 1OmM cysteine, 
at pt-l 9 

EHL Substance Identification Code: T920143 
Lot Number: 5192751 

Identification: BSA 
EHL Substance Ident@cation Code: T920144 
Lot Number: 5192746 

Test Materiaf Formu- 

Group Designations and Dosages: 
Group 

Treatment Designations Target ’ 
Level fW Dosaw Concentration m 
Vehicle MVI, FVl 66.66 ml/kg’ N/A 9.0 
BSA MV2, FV2 6,340 mglkg’ 102 mg/ml N/A 
Bfk HD-73 Ml, Fl 500 mgn<g’ 11 mg/ml N/A 
Bfk HD-73 M2, F2 1000 mglkg’ 22.4 mg/ml N/A 
Bfk HD-73 M3, F3 “4300 mglkg’ 94.6 mg/ml N/A 

The ammonium bicarbonatekysteine solution was used as the vehicle, 
and all groups received a volume of 66.66 ml/kg divided into two equal 
amounts. The Bfk t-073 protein was 68% (by weight) active material and 
dose concentrations retlect a weight adjustment for 100% activity. The 
0SA dosage reflects an adjustment for 93% purity. 

NOTE: Dosing sample preparation was not conducted at EHL (for further 
detail see reference section no. 6). 

Animals 

Species: Albino mouse 
Strain: CD-l 
Source: Charles River Breeding Laboratory, Portage Ml 
Date of Arrival at EHL: November 3, ,l992 
Quarantine and Acclimation Period: 14 days 
Number Used in Study: 100 (50 males, 50 females). Any unhealthy 

animals were excluded from assignment to the study. 

- 

- 

- 

- 

- 

- 

- 
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Test Group Site: lO/sex . . ._ !f 
Method of Assignment: Computer randomization by weight 
Method of Identification: individual ear tag and bar-coded cage card 
Age at Study Start: Approximately 7 weeks 
Weight Range at Study Start: Males - 24.7 to 31.6 grams 

Females - 22.2 to 26.8 grams 
Type of Housing: In&dual stainless steel cages 
Water Availability: ad libitum (St. Louis public water supply, zeolite- 

.conditioned upon entering the taboratory) 
Food Availability: a# lib&m (Purina Certified RODENT CHOW #5002) 
Light Cycle: 12 hours daily (on at 6:30 A.M.) 

Note: Animal housing and husbandry were in accordance with, the 
provisions of the ‘Guide to the Care and Use of Laboratory Animals’, 
USPHS-NIH Publication No. 86-23. I. 

” 

lnlife Qbservatiom 

Checks for Mortality. Moribundity and Noteworthy Signs of Toxicity: 
Twice daily (AM and PM) 

Physical Examination for Signs of Toxicity: Once (Day 7) 
Body Weight: Prior to randomization, and on Day 7 and at termination 
Food Consumption Measurement: Once (Days 1 through 7) 

Gross Patholoay 

Animals Examined: All 
Scheduled Sacrifice: Days 8-9 
Extent of Examination: External and internal. Internal cavities were 

opened, and organs were examined in silu and then removed. Hollow 
organs were opened and examined. 

Organs Weighed: None 

EHL 92197 
Page 8 
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Tissues Retained: Aorta, adrenals, brain,--cecum, colon,~~duodenum, 
esophagus, eyes, femur with joint, gall bladder, gross lesions, heart, 
ileum, jejunum, kidneys, lungs (with mainstem bronchi), liver, lymph 
node (mesenteric and submaxillary), muscle (quadriceps femoris), 
ovaries, pancreas, pituitary, prostate, rectum, salivary gland 
(submaxillary),. sciatic nerve, seminal vesicles, skin (with mammary 
tissue), spinal ctrrd- (cervical, thorax, lumbar), spleen, sternum with 
marrow, stomach, testes with epididymides, thymus, 
thyroid/parathyroid, trachea, uterus (corpus and cervix), urinary 
bladder 

Fixatives: Eyes, 5% buffered neutral fonnalin/OS% glutaraldehyde 
Remaining tissues, 10% buffered neutral formalin 

Statistics 

The following procedures were used to detect statistically significant 
differences between treated animals and their respective controls: 

Dunnett’s Multiple Comparison Test (two-tailed) (1): Body weights, body 
weight changes and food consumption 

Terminal body weights were evaluated by decision-tree statistical 
analysis procedures which, depending on the results of tests for normality 
(2) and homogeneity of variances (Bartlett’s Test), utilized either 
parametric (Dunnett’s Test and Linear Regression) or nonparametric 
(Kruskal-Wallis, Jonckheere’s and/or Mann-Whitney Tests) routines to 
detect group differences and analyze for trend. 

Other statistical routines used for some data were: Bartlett’s Test (3) to 
evaluate homogeneity of variances, and Grubbs Test (4, 5) to detect 
outliers. 

- 

- 

- 

- 

- 

- 

- 

- 
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RESULTS’ 

lnlife 

Refer to Appendix 1, T%ble 4; Appendix 2, Table 4. No unscheduled deaths 
occurred during the study. 

Refer to Appendix 1, Tables 1 and 2; Appendix 2, Table 1. There were no 
statistically significant differences in mean body weight or, in cumulative 
body weight gain, among the groups treated with either BSA or the Brk HD- 
73 protein, when compared to the vehicle control. 

Food Consum 

Refer to Appendix 1, Table 3; Appendix 2, Table 2. There were no 
statistically significant differences in mean food consumption among the 
groups treated with either BSA or the Blk HD-73 protein, when compared 
to the vehicle control. 

Clinical Sims 

Refer to Appendix 1, Table 4; Appendix 2, Table 3. There were no abnormal 
clinical signs observed. 

Gross Pathology 

Refer to Appendix 1, Tables 5 and 6; Appendix 3, Table 1. There were no 
statistically significant differences in terminal body weight and there 
were no gross lesions considered related to treatment. 

EHL 92197 
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There wer’e no adverse findings considered related to treatment among any 
of the treated groups. 

Based on the above results, there wele no adverse effects when B!k HD-73 
was administered by’g&aQe to mice at doses of up to 4300 mg/kg. 

EHL 92197 
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SUPPLEpdENTARY STUDY INFQEIJWTtW 

Study Performed at: Environmental Health Laboratory (EHL), 
645 S. Newstead, St. Louis, MO 63110 

Location of Study protocol, Original Data, Retained Tissues, Final Report 
and Facilities Records: Environmental Health Laboratory 
Archives 

Supervisory Personnel: 

F. A. Ruecker, D.V.M., Dipl. A.C.V.P. 
Manager, Pathology 

L. D. Stout, D.V.M., M.S. 
Manager, Toxicology Studies 

Ft. M. Folk, Ph.D. 
Director, Environmenlal Health Laboratory 
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STATEMENT ‘OF CCMPLIANCS 

The study EHL 92197 (ML-92-493) was conducted in general 
conformance with the appropriate provisions of the USEPA, FIFRA (40 
CFR. Part 160) Good Laboratory Practice Standards. Test material 
characterization was the responsibility of the sponsor and was not 
performed by the EHL. 

Study Director 
I I 
Date 

R. M. Folk Date 
Director, Environmental Health Laboratory 
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ESH QUALTTY ASSURANCE AUDIT STATEMENT 

- 

, 

Study Num+r: 92197 
ML-92-493 

Protocol Amendments: None 

study Title: Acute Oral Toxicity Study of Bacillus 
Thuringiensfs Var. Kurstaki (Cry IA(c)] 
HD-73 Protein in Albino Mice 

Dates of Inspections 
and Communication 
of Findings: November 24, 1992 

December 14, 1992 
January 07, 11, 26, 29, 1993 
March 11, 1993 

Quality Assurance 
Review Conducted by: S.G. Artf 

C.C. Deatherage 
C,K. Russell s 

Results: 

- 

- 

The Quality Assurance review indicates the 
final report accurately presents the raw 
data as developed during the study. There 
appears to be no significant devlation from 
applicable GLP regulations that adversely 
affected study quality or integrity. 

- 

..- 

pP - 
recthr Quality h Complfance Assurance 
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P 

L DECISION TFGX . STAIWICAL ANALYSIS 

Start 

:. 
,_ 

Total Sample a0 Normality 

II p d 0.01 
(Skewness) 

If p ?; 0.01 

I 

)Gomogenaity of’ 
Variances Test 
(2) (Batiett’s) 

I (Parametric) 

t 

V 

(Non-Parametric) 

. 

Note 1: Calegorical data were analyzed with an Uncorrected Chi-square Test (8) 
Note 2: Dunnett’s and Mann-Whitney tesls to detect group differences were performed two- 

tailed. 
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THIS REPCRT NAS CEMMTCD J’b DATA LOCKE0 THROUGH IS-DCC-92 

8TUOY WRam: qz1q7 JU-Y OF BODY ltlt”f DATA (UC, 
fewIN wur(Bs(I: en,92493 
“TE OF Afflln: ORAL (CAVhCLl SPSCrtS: ncOOst StMIN/IMtD: CD-1 STUDY STMT DATE: Jf-NOV-92 

sex: KUL 

DATE (I 991) : ?M- I&NOV 
GROUP TAnGET oost DAY Or STDD’I: TEST 7 
____________--__----_________^__________------------------------------------------------------------------------------- 
WV1 66.70 nL/RC ISAN 
VEHICLE COKTROL STD. DC”. 
nntcu SAHPLC srcc 

WV2 6340. HWRG MAN 
VEHICLt CONfROL STD. DCV. 
1Sh SAwLr. SIZE 

Hl 500.0 ttG/lrc bEAN 28.4 29.9 
TEST CR001 sm. ocv. 2.09 3.91 
l tk Full Lmqth ND-71 SA&wLC SlZC 10 10 

I42 1090. nc/KC rCrhN 26.5 29.7 
TEST caoor 3111. OLV. 1.82 2.20 
ltk full Lonqth ND-73 SrnLC SIZE 10 10 

w3 4399. t4wr.c 
%ST CMW? 
Wtk hli Lanvth W-73 

IUN 

Izsi ocv* LC ittc 

28.4 29.6 
1.91 2.01 

IO 10 

26.4 30.1 
2.09 2.52 

IO 10 

26.6 3e.1 
1.73 1.25 

10 10 

-- -LLCLND--- 

. -- l WTT’S TE87 (YllU-ThXLEBJ INOICATZS 8TAlISTIChLtY tlCNIrICh4lT l X?~BMNCl Wz.051 
l * -- DUWNSTT~S TEST {T4lS-TULLS) IN,ICATLS STATltTWALLY 8IYIltCAWZ l fHtN44CL (?<.SlI 
l T -- l ABTLCTT’S TZST IWDICllCLS S7ATLTfSTICALl.Y 1IC~ItXCA~ l W~LNNCL AWIG VMIANCE~ l r THE l IWLUNT CHIIS Ws.oll 
WA -- WWNNLlT.9 T&ST NOY A?~OtRJATC FOR TM.9 tRW?/StX/DATC 

STWBT WMLII: 92197 tK,NSAMO tNVIW-At HChL.7” LWMTORY PACE 1 



THlS RCPORT WAS CENEMTED fl DATA LOCKED THROUGH l!i-DEC-92 

STODY NUI~IER: 92197 
OWN NUWER: ML92493 
Rt& Of AOWN: ORAL ~CAVACCI 

SUlM4RY Of BOOY NEICNT DATA @X4) 

SPECIES! HOUSE STRAfN/BRLCO: CO-f STODY START DATE: l7-NOV-92 
I, 

SLX: FE"ALE 

OATC (19921: PRE- 23"NOV 
CROUP TARGET OOSL DAY OF STUD?: TEST 7 
-_---_---_---------------------------”----------------------”--- _____-c_-___________________________^___--------------- 
WI 66.70 ML/KC UEAN 24.2 24.8 
vEH!CLt CONTROL STD. DLV. 1.43 1.21 
VtNICLt sPJ4Pl.c SYU! 10 10 

w2 6340. W/KG MAN 26.9 .' 
VzHICLC CONTROL. STD. DCV. 2.14 
LISA SAI4PLC SlZC 10 

r1 500.0 NC/KG 
TEST CROUP 
Btk ?ull Lmqth HO-73 

MEAN 24.3 24.4 
STB. DCV. 1.45 
SWLt SlZll 10 

r2 1000. ncmc UEAN 24.3 25.2 
TCST CROOP STD. DLV. 1.44 1.31 
8tt full bnqth MD-73 ShMPLt SltE 10 10 

63 4300. PIG/K0 
TEST CROOP 
atk rull Lmqth HO-73 

Ut AN 24.3 24,s 
STD. DLV. 1.36 1.64 
SANPLL SZtE 10 10 

^_ -LtCLND--- 

. ..- OON?llZT’S TZST (TWO-fAILLO) XNOlCATES STATlS7iCALt.Y S2CNIfICAKI DtfttRSNCt (P~.DSl 

.* -- DUNNCIT’S TEST (TUD-TAlLtO) INDICAT6S StATlSTlCALM SZGNXtXChNY OXlfCfkENCC .tP*.Olt 
ST -- BMTLETT’S TLST INDICATCS STATISTICALLY SlGNItXCANt DIfCtRZNCC AMONG VARIANCC’J Of flit DXfftRZNT GROUPS (P(.Dli 
NA -- OUNWtTt’S TEST NOT APPROPRIATL FOR THXS CROUP/StX/DATt 

STUDY NUHBCR: 92197 HONSANTO ENV! RONMtNTAL HEALTH LABORATORY PAGL 2 



S’TODY NDHSER: 
Dt4EH NOHBtR: 
RTt OF ADHIN: 

92191 
ML92493 
ORAL (CAYAct) 

SW4iARY OF CUMULATIVt BODY WEIGHT CHANCES ICHI REPORT PRtNT DATE: 2-MAR-93 

SPECIES: HOUSE STRAIN/BREED: CD-l STVDY START DATE: 17-NOV-92 

SEX: MALt 
\ 

FROM DATt: 16-NO’.‘-92 
TO DATC : 23-NO’?-92 

DAY Of STDDT (IROt+TO): o- 7 
___^__---_-_______--__________r_________----------------------------------------------------------------------------------- 
Wt VtHXCLf. CONTROL 

61 ~L/RC 
vEHICtt 

MtAN Ct4 
STD. DEV. 
SAMPLE SIZE 

1.42 
1.398 

10 

MAN Ct4 1.62 
STD. DCV. 1.160 
SAteLI! sxzt 10 

nvz VEHICLE CONTROL 
6340 HGlKt 

ISA 

Ml TtST CROWP HtAN Cl4 1.46 
SO0 NC/KG STD. oev. 0.883 

Btk Full Lmqth HO-73 SAnPLE SIZL 10 

U2 TEST GROUP MAN Cn 
1000 MC/KG StD. OCV. 

cttk Full Lmnqth W-73 SAWLC SlLC 

1.20 
0.884 

10 

“LEAN QI 1.46 
0.707 

10 

t43 TtST CROUP 
4300 mttc 

Btk Tull tmqth HO-73 
SiD. DCV. 
SAnPLC SIZE 

-- -LLCEHD--- 

a - DO”Ni?TT*S TtSr (IWO-tAtLC0) INDICATES STATISTICALLY $ICNZfICANT DWfEMNCE (P -Z D.D9) 
l . A DONNtXT'S TEST (TWO-TAXLED) INDICATLS STATXS'TXCALLY SIGNIFICANT DIFFtRENCt (P < 0.011 
NA - DONNtlT~S TEST NOT APPROPRIATE fOR THIS PERIOD 

ST001 NDI48tR:92197 HDNSANTO C”VIRO”KZ”TAL HCALTH LkSOMTORI PACE I 

I I I I I ‘I I : 1 1 I I 



STUDY NUICXR: 92197 
DbltIli NDHBtR: Me92493 
RTE OF ADHIN: ORAL (CAVACS) 

SUMRY Of CUMKATIM BODY WEtCH? CHANGES Wil 

SPECttS: t4OUSE STfWNIBRLLD: CD-l 

SEX: FWALfi 

REPORT PRINT DATE: 2-M-93 

STUDY START DATC: ll-NOV-92 

FRCH DATE: 16-NOV-92 
TO DATE : 23-NOV..92 

DAY Of STOW (fItOH-TOI : o- 7 
__-_^__________-____-----------------------------------------------------------------------------------“------------------- 

fV1 vty.cc~NT”L 

vwtctt 

fV2 VLHZCLC CONTROL 
6340 HGlKt 

BSA 

Fl TEST CROUP 
so0 9tcILC 

Etk full L.ngth HO-73 

F2 TEST ORODP 
1000 9kZlKG 

Btk full Length HD-73 

MEAN GM 0.60 
STD. DIV. 0.963 
SAWLE SYEC 10 

MtAN CN 0.59 
STD. DEV. 0.091 
SAmst sttc 10 

WAN Cl4 0.14 
STD. OEV. 1.135 
SAtlPLE SIZE 10 

MAN GM 0.90 
STD. WV. 0.721 
SN4PLC SIZE 10 

f3 TEST GROIIP - lQAN Gtt 0.24 
4300 W/KG sm. otv. 1.118 

Btk full hnqth ND-73 Sm4PLC SIZE 10 

-mm ttGEND--- 

. - DONNCTT’S TEST (TW-TAILEDI INDlCArtS STATXSTICALLY SIGNIfICANF DlfFCRtNCt ID < 0.0s) 

. . - DONNETT’S TEST (TNO-TAKLtD) ~NDICATtS STATXSTXCAtLY SIGNICICANT DXFFtRI.NCt (P < 0.011 
WA - DONNCTT’S TEST NOT APPROPRtATE FOR THIS PtRIQD 

STUDY NWBER:92197 “ONSARTO CHVYROWENTAL NCALTN LASOIUTORY PACE 2 



THIS REPORT “AS GENERATED FL JATA LOCKED THROUGH IS-DE-92 

STUDI NUMSLR: 92197 S”WRI OF fODU CONSUHPTION DATA 
DMtR NUHBtR: t4L92493 
RTE OF ADHtN: ORAL ICAVACEJ SPECIES: HOUSE STRAIN/BREED: CD-I STUDY START DATt: ll-NOV-92 

SEX: MAtt 

fROM DATE : l-f-NOV-92 
TO DATE : 2J-WV-92 

DAY Of STDDY (FROH-TOt : l-7 
___________c________------------------------------“---------------------~---------“----------””-------------------“---- 

Wl VtHICLt CONTROL PIEAN CWDAY S.18T 
66.70 l4tlfC STD. DEV. 0.57 
VtHICLL. SMLE s1tt 10 

HV2 VtHICLE CONTROL KEAN GHlDAl 5.4 
6340. W/XC STD. O&V. 0.49 

BSA SMLE srzt 10 

n1 T&St CROUP MEAN W/DAY 5.6 
500.0 t4GlKt STD. DEV. 1.83 
Stk full Length HO-73 SAHPLE SIZE 10 

n2 TEST GROOP WAN CWDAY 5.0 
1000. MG/KG STD. DEV. 0.63 

Btk Full Length HO-73 SAWLE 51EE 10 

n3 TtST GROOP MtAN GH/DAY 5.3 
4300. UC/ICC STD. DEV. 0.25 

Etk Full Lmqth HO-73 SAMPLE SIZE 10 

-- -LCGf.ND--- 

. -- DONWilT’S TLST (MO-TAlLtO) INDICATtS STATISTICALLY S1GNtfICANT DlfFtRLNCt (Pz.D% 
** -- DUWETT’S TEST ITWO-TAILtO] INDICATES StATlSTZCALLY SICNtf!CANT DZFFERENCP (P<.Dll 
RT -- EARTLtTT’S TEST INDICATtS STATISTICALLY SIGNIFfCWT DIfFtRLNCE AMONG VARIANCt~ OF T”t OIFfERtNT GROUPS (P<.Ol) 
NA -- DUH”tTT’S TEST NOT APPROPRIATt FOR THIS CROUPIStClDATt 

STODY NUMSER: 92197 MONSANTO ENVIRONneNTAL HeALTX LABORATORY . PACE I 

I I I I I I 1 

2 ff c m 
w 
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THlS REPORT WAS GENERATED F. SATA LOCKED TNRO”tH 1sWC-92 

STUDY NuHaBR: 9219; Sl,,MARY OF FOOD CONSUUPfZON 
DWEH NOKfIER: ML92493 
RTE Of ADHIN: ORAL (CAVACEI SPECIES: nousr STRAIH/rmECo: 

xx: PEKALE 

DATA 

CD-l STUDY START DATE: ,,-“OY-92 

tTOt4 DATE : I7-NOV-92 
TO DATE : 23-NOV-92 

DAY OF STUOY IFROM-TOI : l-7 
_________________-_______^______________----------------------------------------------------------~-------------------- 
FV1 VEH1CI.C CONTROL MEAN W/DAY 5.28T 

66.70 nL/KG STD. DEV. 0.53 
VzHlCLE SWLE SIZL IO 

TV2 VEHICLE COHTROL MAN CM/DAY 5.0 
6340. ffi/KC STD. DE’.‘. 0.49 

BSA SmPLE: SIZE 9 

r1 TEST GROUP UEAN CWDAY 
100.0 m/Kc STD. O&V. . 1’2 
Btk Full Lmgth HO-73 SAMPLE srzt 10 

?2 TEST GROUP HEAN CWOAY 4.1 
1000. m/KG STD. DEV. 0.5s 

Btk full Lcnqth HD-13 SAwLt SIZE 10 

T3 TEST CRODP- SEAN W/DAY S.2 
4300. nc/KG STD. WV. 0.46 

Btk Full Length HD-73 SAWLE SXZE 10 

--- LECLND--- 

. -- DUHNCTT’S TEST (TWO-TAILED) ~HDICATZS STATISTICALLY SICNITICANT DXfftRCHCt (P<.OSI 
a* -- DUNM,-T”S TEST (MO-TA3uD) INDICATES STATISTICALLY SXCHttXCANT DIFCtRtHCC (Pe.0)) 
82 -- BARTLtTT’S TEST INDICATES STATISTICALLY SIGNIFICANT DIFFLRZNCC AMONG VARIANCE3 01 THE DIFFERENT GROUPS (P(.Ul) 
HA -- DONNCTT’S TEST NOT APPROPRIATE FOR THXS GROUPIStXIDAT6 

3 
H 
w 

STODY NUWILR: 92197 HONSAWTO CNVIROtMCHTAL HEALTH LABOl!ATORY PACE 2 



TNIS REPORT WAS GENERATE1 JH DATA LDCREO THROUG!, 15-DEC-1992 

I;;. 

0 

i2 
I& 

J 4 i 

STUN NUIQ)CR: 92197 SWO4ARY OF CLINICAL SlCNS 
RTC OF ADWIN: ORAL (CAVAGEJ 

REPORT PRINT DATE: 30-DEC-1992 

ST’JOY START DATE: 17-NOV-1992 
SPcCltS: rIOUSE 

STRAlN/BAEED: CD-1 --“-----------------____^_______________--------------“------------------------“--“-“-““““------“--------------------“----- ’ 

CATWORY 
NO. ANIMALS 

OBSERVATION 
NO. OF 

CEN. SEX WINOOU GROOP AFFECTED OCCURRENCtS -------------------- ---------______------------------------- ---- -__ ---------_ ----- ----------- _-_-------- 
DEATH SCHEDOLED SACRIFICE H 07-9 Wl 10 

wJ2 
:o” 

10 
Ml 10 10 
n2 10 10 
n3 10 10 ,. 

STUDY NOMRER:92197 

I 

f 07-9 FVl 10 
FV2 10 
fl i0 i0 
F2 10 ’ 
F3 10 

“ONSANTO CNVIROtMCNTAL IICALTN LABORllTORl PAGE I 



STUDY NUtQXR: 92197 
RtE OF ADMN: ORAL (GAVAGEI 
STUDY START DATE: 17”NOV-1992 
““““““““““““““___“““““-“““““““““””. 

Itt34 OF INTEREST GEN. 
““““““*“““““““““““““““““““” “““_ 
TLPJ4. BODY WCT. 

32001 NUMBER:92197 

THIS RKPORT WAS CENERATE, JH DATA LOCKED TNROUCII ll-DEC-1992 

SUMAR1 OF TERHINAL RODY AND 

.““__“_“““--“__“““““““““““““““” 

SEX PERIOD WlNOOW 
““” --_““” ““-““““_““” 

H 1 Db-IO 

F 1 06-10 

ORCAN elttft DATA Icw 

.-“““““““““““-__““““““. 

GROUP MEAN 
““_“” “““““““_L” 
MT1 25.2900 
nv2 25.4200 
Ml 25.2400 
tf2 25.0100 
I43 25.3800 

fV1 21.4600 
fV2 21.3200 
Fl 20.9200 

21.7700 
21.3000 

REPORT PRINT DATE: 29”OEC-1992 
SPEClLS: HOUSE 

STP.AlN/BREtD: CO-t ’ , 
.“““-“““““-“““““““““_____^___________ 
ICONTROL sto.cw, N STAT FLAGS 
“--““““” “““_““..” “_” “““_“““““_ 

1.6316 IO (PA) 
(1011 2.2861 
(1001 1.7219 :i 
I 991 1.9941 10 
(1001 1.3440 1,o 

0.9868 1%; (PAI 

I 991 1.7612 ( 971 1.5091 k: 
(1011 1.4492 
( 991 1.5370 i: 

MONSANTO LNVIROPMENTAL HCALTH LARORATURI Pmx I 



THIS REPORT WAS GENERATE1 >H DATA LOCKE0 THRDUtfi 17.DEC-i992 

STUDI NUHBER: 92197 SOtmARY OF TCRnlNAL BODY AND ORCAN WEIGHT DATA (GM1 REPORT PRINT DATE: ZS-DPC-1992 
RTC OF ADHlN: OPAL (GAVwxl SPECIES: MOOSE 
STUDY STRRT DATE: 17-NOV-1992 STPAIN/BRECD: CD-I 1 
___________________------------------------------------------------------------~~~-“--------------------------------------- ’ 

EXPWNATlON OC STATISTICAL FLAGS 

GENERAL 
Flag ststistlcal statement 
--_- ------_----_““--___________L____________-------------------------------- 
NIL Statletlcs not done, inrulflcirnt or Inapproprlata data 

NONCATECORICAl. DATA 
* Tlaq Statlatlcal stat*znmt 

____ "-L_,--_____-------_-------,-------:-,,--------------------------------- 

Perametrlc IPAI 
-___-_-__------ 
L- The r.rpo"r. 19 lln-arly relatad to dor, (PC-0.05) with a "cqatlve *lop* 
L-- The r.spo”,. 1s Ilneatly related to dose (p<-0.01) with a "*qstlv. *lop* 
t+ The r.,ponr. 1~ lln.arly ra1st.d to doa. (p<-0.05) with a porltlva slop* 
L+* The r.rpa”,e ID llnaarly related to dot* (p<-0.01) wlth a posltlve alape 
. slqnlflcsntly dlftercnt from control (p<-0.05: Dunnott’xl 
l . Slgnltlcmtly dlffersnt from control lp<-0.01: Dunnbtt’r) 

Nonparematrlc (“F’) 
-___----e-----*--- 

;:.. 
Th. r..po".a Is llmrrly related to doa* (p+O.OSJ wlth a "*gstlva rlope 
The reapon.. 1, Ilmarly relatmd to do*- (PC-0.01) with b “*gstlve *lop. 

- L* Tha rssponm 1s llnsarly relatad to dose (PC-0.05) with a potltlve #lope 
L++ The r.spo"se 18 llnssrly ralatad to dor. (peO.01) with a porltlva slop- 
. Slqnlficantly dlflarent from control (PC-0.05: Mann-Whltneyl 
.a Slgnlflcsntly dltfecrnt from Control l&K-0.01: Harm-Hhltnay) 

CATECORICN. DATA 
Flag Ststlrtlcsl stat*m.nt 
____ ___C________________L___________________-------------------------------- 
Ct 5lqn:flcantly different from conttol (PC-0.05: uncorrmctmd Chl qubr*) 
C4C slgnlflcantly dlffarmt from control (p<-0.01; unc0rrbct.d Chl rquar.) 

STODY NOnBER:9219? NONSANTO tNVIRONKENtAt NLALTH LABORATORY PAW ? 
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STUDY NO: 9?197 l “*’ H”NZANT0 ‘ZNVIRONHENTAL HEALTH LAD l **** 
PAfNOl.OCY SECTION 

STUDY TYPE: SA SPECIES: MOUSL SUBSTANCE: Btk Full Lcrwth HD-73 

PAGE: 1 

PRINTED: 1%DEC-92 
--“““--------““-“-------------“--------~~~~~”-*-~“~~“----~--~~~~~“““~~~~~~~~~~~~~““~~~~~~~~”~”~~~~~~~~-~~~~~~~“““~~~~~~~~~~~”~~~~~“~~ 

l * SUIOURY INClDCNCf OF INDIVIDUAL CROSS NECROPSY ALTERATIONS ** 
SELCCflON CRITERtA: SCHEDULED SACRIFICES PERIODS: 22-NOV-92:26-HOV-92 
--------_-------“-------------------------------------------------“--------------“““““--------------“-“-------“-----““----”--------- 

---- H A L E ---- 
tlvl WV2 Wl n2 n3 

NO. IN GROUP AT RISX: ia 10 to ia IO 
------_“---------------------“----------””-”-------“----------------------“------------~““-------------“--“------------------------- 

LIVER 
-FOCUS, RED/PURF’LE/BWCK 
-fUCUS. BROWN/YELLOW/TAN 

LUNG 
-FOCUS, WD/PUFtPLL/BLACK 

LY . HODE. tQ!SLliT . 
-ABNORMAL COLOR; RED/PURPLE/BLACK 

OVAnY(!CS) 
-CYST 

LY . NODE, SOBMX . 
-LN‘.ARGCD/PROM!NENT 

SPUtN 
-ENLARGED 

STOMACH 
-FOCUS, RED/PURPLF.IBLACK 

stn. vESfCLL(S) 
-ATROPHY /SMALL 

OTtXUJS 
-ENLARGED/OI7ATED/DISTENDED 

0 
a 

a 

0 

a 

1 

0 

0 

0 

0 

0 
0 

0 

0 

0 

2 

0 

a 

0 

a 

1 
I 

0 

0 

0 

0 

0 

0 

a 

a 

0 

a 



f’ I 

STUDY NO: 92197 ***‘& “ONSANTO ENVIRONMENTAL HEALTH LAB l **“’ PAGE: 1 
PATHOLOGY SECTION 

ST001 TYPE: SA SPECIES: t4OffSC SUBSTANCE: Btk Full Length HD-73 PRINTED: 15-DEC-.92 
____________________----------------~---”---~-------“--------”-----------“------------------------“----------“-------------~--------~ 

l * SUbt,ARY INCIDENCE OF INDIVIDUAL CROSS NSCROPSY ALTERATfONS l * 
SELECTION CIIITERIA: SCHEDULED SACRIFICES PEAIODY: 22-NOY-92:26-NOV-92 
____c____________-_“*------“--““-”------------------“-----------““*-“---------------------------------------“----------------------- 

_--a F C ” A ,, C ---- 
F-VI FV2 Cl F2 F3 

NO. IN GROUP AT RISK: 10 10 10 ID 10 

LIVER 
-FOCUS. iWD/PURPLL/SLACX 
-FOCUS. BRO”N/YCLLOWItAN 

LUNC 
-FOC”S. R&D/PURPLE/BLACK 

LY _ NODE,t45SENT. 
-ABNORML COLOR. RLD/PURPLC/BLACK 

OVARY (IL!3 
-CYST 

LY. NODE, SUEMAX. 
-ENLARGCD/PROHINCNT 

SPLCLN 
-ENLARGED 

StONACH 
-FOCUS, WD/PURPLC/BLACK 

scfl. wsxCLc(S1 
-ATTROPHY/SRALL 

UTERUS 
-EN~CED/DlUt&D/DISTEHDED 

0 
D 

1 

1 

0 

0 

1 

6 

0 

3 

0 
0 

0 

0 

2 

0 

1 

0 

0 

1 

0 
0 

1 

0 

1 

I 

0 

1 

0 

3 

0 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
0 

0 

” 

0 

0 

D 

0 

0 

6 
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TH,S REPORT WAS 6ElrCRATED CRC” DATA LOCKED THROUCft IS-OK-92 

STODY NONBCA: 92191 
DKUI NUtUXR: NLS2493 
RTL OF AWIN: ORAL (0AVAG.E) 

INDIVIDUAL BODY 8lltlCNT DATA (‘2,) 

SPECIEi: HOUSE STF%AIN/BRECD: CD-l STDDY START DATE: ll-NOV-92 

CROOQ : MHtCLC CONTROL sex: MLC 
SOlSTANCE : VCHXCLC 
TARGET DOSE : 66.10 M/W 

AHlnAL 
DATZ (19921: PM- 23-p 

DAY Or STUOY: TEST 
_“_____““_“““““““““~“““““““~““““”””~”~””””””””~~““~~“” “““““-““““-““--“““-““““-““-“““-“””--”-””””””-””““““““““~-””””””- 

92197Wl 001 . 35.4 26.3 
9219IWl 002 26.9 29.0 
92l9?l4vl 003 26.1 29.2 
9219lttvl 004 30.6 32.9 
92197Wl DOS 30.0 
92I9‘IWI 006 

2.: 
31.7 

92IPttWI 007 2c:c 29.9 
9219lHv1 009 
92l97Wl 009 
9219wJl 010 

ITOOT NVN8CA: 92197 “ONSANTO CH”lROlO6tHTAL “CALT” WORATORY 

f 1 I I I I 
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THIS REPOPT WI.5 CENEPATLO FR”r( DATA LOCKED THRDOtH lS-DEC-92 

STUDY NDIQIER: 92197 
DNEH NWER: Ml.92093 
R7t Of ADHIll: ORAL (GAVACE) 

lHDlVlDUAL ROUI NClCHT DATA IGnt 

SPLCIES~ “0”s.C STPAIH/E?IuxD: CD-1 

CROOP : ntl1ctt CONTROL 
SOBSTANCE : BSA 
TARGET DOSC : 6340. ffi/~C 

stx: MALI 

ANIMAL 
DATE 11992): PM- 23-y 

DAY Of StOD1: TEST 

STUDY START DATE: 1?-NOV-92 

92197WP 001 
-‘----‘--^--------------‘---~~~~-”--~~-~-------------“-----------~----------------------------------------------,~------- 

92197W2 002 
92197MVZ 003 ::.: 

:::; 

9219WV2 004 26:l 26:9 
92197WJ2 005 24.7 26.4 
92197W2 006 27.7 29.8 
92197W2 007 29.0 31.3 
92197HV2 006 30.3 33.3 
92197I4V2 009 31.1 34.4 
92197W2 010 29.5 30.0 

STUDY PUWGCR: 92197 NUNSANT CNVlROWNtht HEALtH LABORAtORY PAGE 1 



THIS REPORT WAS GENERATED FRO,, DATA LOCKED THROUGH 15.DEC-92 

STUOY HUnBER: 92197 
OUCH NVHBOR: nL92491 
Rtt OF ADUIN: OPAL ~CAVACEI 

INOIVIDUAL BDDT YEICIIT DATA (GM, 

.SPECILS: HO”St StRAlNIBRCCD: CD-l 

CROUP : TEST CROOP 
SWStANCE : Btk full trnqth HD-73 
TARGET DOSE : 500.8 ffi/KC 

xx: NALC 

ANIMAL 
OAtf. (1992): PR&- 23-y 

DAY Or STODY: TCrr 

STODI N0bDf.R: 92197 MONSAHTO ENVIROHt4EHtAL HtALtH LABoRAtOflI PAGZ 3 

STUDY START DATE: I?-UOV-92 ‘. 

~““““~~“““““““““““~“--------------------””-~~~~“--~“““~““””~~”””““““~“““““~““““~~“~~~-~““-””~””--~---“““~~“~“~~““~“~~“~ 
92197nl 001 25.0 26.5 1 .. 
92197Hl 002 27.1 29.0 
92197Hl 003 26.5 26.0 
92197Iil 004 30.5 32.6 
92197Hl 005 27.7 29.0 
92197Hl 006 27.. 20.9 
92197HI 007 JO.6 32.5 
92197Hl 001 29.5 30.6 
92197Hl 009 29.2 30.9 
92197Hl 010 31.6 30.7 



THlS Rf.PORT “AS CENERA7T.D FRO” DATA LOCKED TlfROVGH IS-MC-92 

ST007 LUWJCR: 92197 
DKCH NDMBLR: Ml.92493 
RTC Of AOMN: ORAL (GAVAGEI 

1NDlVlDUAL RODY WEIGHT DAtA (CH) 

SPECIES: HOUSE StP.AIN/BRLEO: CO-1 StODY START DATE: If-NOV-92 ~ 

GROOP : ?&ST GROUP 
SOBSIANCC : Btk full Lanqth HO-73 
TARGET DOSE : 1000. WC/KG 

DATE (1992) : PM- 23-NOV 
h?lXnAL DAI Of StOD’I: TEST 1 

92197~2 001 I 27.3 29.0 

92197n2 002 29.0 31.0 
92197n2 003 26.0 27.1 
92197H2 004 26.2 27.6 
92197l4.12 005 27.4 26.4 
92197t12 006 26.9 30.3 
92197H2 007 28.1 29.3 
92197n2 008 31.0 32.3 
92197H2 009 30.2 32.5 
92197H2 010 30.9 31.7 

StODY H’JtBCR: 92197 “ONSA”t0 CNVXROhMWtAL HEALTH XABOPATORY PACC 



THIS REPORT “AS GWERAUTED fRv., DATA LOCRED THRODGH IS-DEC-92 

52001 NUhlVX: 92197 
OHEH NUWER: ML92493 
RTE Of AOHIN: OiUL (GAVAGCI 

1ND;VIDUAL BODY UFIICHT DATA (CM) 

SPCCI cs: “ODSE StPAfN/SfW!~D: CO-I 

CROOP : TEST GROUP 
SDBSTANCt : Btk full tmqth MD-73 
thmxt DOS6 : 4300. m/at 

sex: MALE 

STUDY STMT DATE: I?-NW-92 

OATC (19921: PRL- 23”NOV 
ANIIIAL DAY Of StOOY: TEST 1 

___________“_““L_~“-___________^_______C””””~”~““~“~~““““”~”~”””““~“““-““-““““~“““-“~““~“~”~~”~”“~“~~““““~“~““~““~““-“~ 
92197M3 001 28.1 30.2 ., 

92197H3 002 26.1 26.4 
92197H3 003 21.7 29.4 
92197H3 004 26.9 28.3 
9219W3 005 27.3 29.7 
92197H3 006 29.6 30.5 
92197H3 001 28.7 29.6 
92197H3 006 30.6 31.2 
92197HJ 009 29.4 3.1 . 2 
92197H3 010 31.5 32.2 

STOOY H(MBtR: 92197 UONSANTO ENVZRONHWtAL HCALtH WRORATORY PAGE ? 



THIS REPORT HAT GENERATED .&+I DATA LOCKED TNRODCH IS-DEC-92 

STUDY NUMFsER: 92197 
DMN NUHBCR: ML92493 
NTE OF AONIN: ORAL IGhVACL) 

INDIVIDUAL BODY WZEIGHT DATA (CH, 

SPECIES: HOUSE STRAIN/BREED: CD-1 

GROUP : MNICLC CONTROL 
SOBSTANCE : VEHICLE 
TARGET DOSE ! 66.70 W./KC 

OATC (1992) : PRL- 23-NOV 
AUIML DAY OF STODY: TEST 7 

SEX: FE”&LC 

--v-e--e -__----------------_____________________------------------------ 
92197fVl 001 22.9 23.0 
92197FVl 002' 26.5 25.2 
92197FVl 003 
92197FVl 001 ::-: 

2b.3 
26.5 

92197F'Jl 005 25:? 26.6 
92197FVl 006 24.1 24.1 
92197FVl 007 22.1 23.9 
92197FVl 008 23.1 
92197FVl 009 25.1 ::*: 
92197FVl 010 24.1 24:s 

STUDY SThRT DATE: 17-HOV-92 

STWDY NWMSER: 92197 t4ONSANlO CtWROMQIHthL HEhLtH LhBOAllTORY PLCE 



THIS RPPORT WAS GENERATED f8OH DATA LOCKED tHROUCH 15-DEC-92 

STODY NUMBER: 92197 
OblEH NUmER: W.92493 
Aft Or ADHIN! ORAL ICAVAGtJ 

GROW : MHICLC CONTROL 
SUISPANCE : NSA 
TMCCT DOSE : 6340. MC/KC 

l”Dl”lDUAL 8OOY WEIGHT DATA ICWI 

SPECIES: HOUSC STMIN/BREED: CD-I 

SEX: WMALE 

STUDY START DATC: 17-NOV-92 

DATE (1992): PlU- 23-NOV 
ANXrUL DAY Or 52001: TCST 7 

______^_"____________________^__________---------------------------------------------------------------"--------------- 
92197FVt 001 . 22.5 23.4 L. 

92197fV2 002 26.1 25.6 
92197rV2 001 26.9 29.1 
92197FV2 DO4 25.5 26.9 
92197FV2 005 24.9 26.3 
92197FV2 006 23.2 23.0 
92197fV2 007 22.7 22.9 
92197rv2 ooa 22.9 22.7 
92197FV2 009 23.7 23.6 
92197FV2 010 25.1 25.7 

STUDI NOHBCR: 92197 tt!JNShNTO ClWNIRONWWtht NChLTJl LABORATORY 

I ,I I I 

P&CC 3 

I 1 



THIS REPORT HAS GENERATED FRO” DATA LOCKED TNROUCII 15-DEC-92 

STUDY N&R: 92197 
OtICH NUMBER: ML92493 
ATE OF ALWJN: ORAL (CAVhCEJ 

INDIVIDUAL BOOY YElCHT DATA &HI 

SPECIEi: HOUSE StMfNIBWCD: CO-l STUDY STAR? DATE: 17-NOV-92 , 

GROUP : TCST CROUP 
SUBSTANCE : ‘Btk Full Lonqth HO-73 
TAftGCT DOSE : 500.0 ffi/RG 

SEX: rtluLt 

DATE (19921: PRL- 23-NOV 
ANIMAL DAY OF STODY: TfsT 7 

-------------------------------------”-----------------------------------------------------------------------~--------- 
92197Fl 001. 
92197Fl 002 
92197Fl 003 
92197Fl 004 
92197Fl 005 
92197Fl 006 
92197Fl 007 
92197Fl 009 
92197Fl 009 
92197Fl 010 

23.0 23.4 
23.6 22.4 
25.9 26.5 
25.2 23.1 
215.7 2S.B 
23.7 24.9 
24.6 24.6 
22.7 23.9 
22.2 23.7 
26.4 26.0 

STUDY NMER: 92197 HONSARTO CNVIRONW!NtAL HEALTH IU)ORILtORY PACE 



THIS REPORT HAS CENERATED FROM DATA LOCKED THROUCII IS-DEC-92 

STUDY NUMBER: 9?197 
DHEH NUMBER: ML92493 
RTO OF AD”,N: ORAL IGAVACtJ 

INDI”1D”A.L BODY WEIGHT DATA (CHJ 

SPECIES: HOUSE STRAIN/BREED: CD-1 STUDY START DATE: 17-NOV-92 /I 

CROUP : TEST GROUP StX: FLrULL 
illBS?hNCZ : Btk Full Lwpth HD-73 
TARGET DOSE : 1000. ffi/KC 

DhTC 11992) : PEE- 23-NOV 
ANIKAL DAY or srLmr: TEST 7 

__-_______--____--__------------------------------- _______-____________-------------------”------------------~--------- 
92197F2 001 25.4 26.1 
92197F2 002 23.7 25.1 
07197P2 DO3 22.7 23.5 _ _. _ . _ 
92197F2 004 
92197F2 005 
92197F2 006 
92197r2 DO7 

iS.6 27.2 
24.4 24.6 
25.2 26.5 
22.2 24.4 

92197P2 008 23.9 24.1 
92197F2 CO9 26.6 26.6 
92197tt 010 23.0 23.4 

STOOY NOEIBCR: 92197 “ONSANTO ZNVIRONKCNTAL fiCALTH LABORATORI PACC 9 



THIS REPORT WAS C.FNT.MTtD FROM DATA LOCKED TllROUCH IS-DCC-92 

STODY NUWLR: 92197 
DHEH NIJHBER: ML92493 
RTE OF AOHIN: ORAL (CAVACEI 

,NI),“II)UAL RODY NEICNT DATA (Cnl 

SPLCIES: HOUZI: STRAlNIERT.C.0: CO-l STUDY START DCTL: 17-NOV-92 ’ 

GROUP : *EST CROUP SEX: CCMALC 
SODSTANCL : Btk full Length HO-73 
TARCET DOSE : 4300. UC/KC 

ANIWAL 
DATE (19921: PRC- 23-YV 

DAY Or STODY: TEST 
________________________________________----~ ________________c_______________________----------------------- _*_-_-...._ 
92197f3 001 25.7 27.5 
9219lf3 002 26.3 26.2 
0219lrl 003 22 9 23.6 _ _ _ _ _ _ 
92197f3 004 22.5 22.5 
92197f1 00s 25.5 25.4 
92197FI 006 22.9 24.6 
0,,9,*1 DO, 23.9 22.8 _ - _ - . _ 
92197r3 6th 
92191Cl 009 
92197fY 010 

ii.3 24.1 
24.5 22.8 
2s. 1 2s.4 

STUDY NIRBLR: 92197 t+ONSAHTO ENVIRONM?IwTAL NCALTN LABORATORY PACE 



STUDY NUMBPR: 92197 
DntN NUMBCR: HL92493 
RTE OF AD”,N: ORAL IGAVAGKI 

CROOP : VEHICLE CONTROL 
SUBSTANCE : VEHICLE 
TARGET DOSE ! 66.70 HL/KC 

TN15 REPORT “AS G~NERATEO MO” DATA LOCKED THROOC!l IS-OX-92 

DATES TROH-TO: 
DAY ?%OH-TO: 

ANIMAL 
-----..----m-~-..-- 
92197HVl 001 
92197HVl ‘JO2 
9219WVl 003 
92197tfJl 004 
92)97W.‘I 005 
92197Wl 006 
9219?Wl 007 
92197tlVl 006 
92191Wl 009 
92197llVl 010 

lNDI”IDUAL t-000 CONSUKPTION DATA 

SPtCfEi: HOUSL sTP.AIH/BRtEO: CD-I 

SCX: MALE 

STUDY START DATE: if-NW-92 

17NOV-23NOV 
l-7 

124 CWOAY 
________-___-__---__________L_______ ___-__--__________________ _____________-__L_^--------” A,&-- ^I--_ 

26 

:: 
::: 
5.1 

:: 
5.9 
5.5 

34 5.6 
4.9 

:i 5.9 

:“6 
4.7 
4.4 

STODY NUMBER: 92197 

I 1 -1 

HONSANTO LNVIRONUKNTAL NLALTN IIUJOAATORY 

I E 

PACE 1 

I 1 



THIS REPORT NAS CENWATEO CROU DATA LOCREO THROUGH IS-OEC-92 

STODY NIIHRCR: 92191 
DM?!N NUEBLA: HI,92493 
RTE OF AOHXN: ORAL (GAVAGCI 

lNDIVtDUAL tOOO CONSOHPtION DATA 

SPECILS: nousc STRAIN/WU?ED: CD-I STUDY START DATE: 17-NOW92 * 

GROOP : VEHICLL CONTROL SEX: HALL 
SDISTANCC : BSA 
TARCLT 003E : 6340. Ho/R0 

OATCS fRCti-TO: 17NOV-23NOV 
OAY FRGt+TO: l-> 

ANttiAL Cl4 GWOAY 
;;;;;Hv;.“o..; --cc-m- ;; “_“” ;:; ------------------------ * --f”-_---l--“-----------“---- * _-______-_____-____” -_--^_ &{ _“__“_ 

92197WZ 002 9219?lW2 003 if 5: 
92197HvZ 004 :: s:o 
92197nV2 005 
92197W2 006 

:: 
::: 

92197W2 007 5.6 
92197UV2 006 
92197W2 009 
92197lW2 010 

STUDY NOWER: 92197 HONSAHTO LNVIRONtQ!NTAL HLALTM LABORATORY PACE 1 



THIS REPORT “AS GENERATED CROH DATA LOCKED THROOGII 15-DEC-92 

STOOY NOhBER: 92197 
DMEH NOHBER: ML92493 
RTL Or ADHIN: OPAL (CAVACC) 

GROUP ; TEST CROUP 
SOBSTANCE 
TARGET DOS?. 

: Rtk full Lwqth HD-73 
: 500.0 MC/KG 

DATES FROM-TO: 17NOV-23NOV 
my t~0k1-TO: l-7 

ANIMAL GM CM/DAY 

INDIVIDOAL FOOD CONSW4PT2ON DATA 

SPCClE$: HDUSt STRAlN/SRCLO: CD-l 

SEX: WALE 

STUDY START DATE: Il-NOV-92 

;;;;;n;““oo;‘““““--;;---;o:e- ---- “” -c--- “--- “--” ------ “_” ---- “““-““-““___““_“““_“___________________^ “_-- “-{&;t”--““--- 

92197Hl 002 
92197Hl 003 2 ::; 
92197Hl 004 32 5.4 
92197Hl 005 30 s.0 
92197t41 006 30 (9 
92197Hl 007 5.1 

92197t41 00% :: 92197Hl 009 32 ::: 
92191HI 010 27 4.5 

STUDY NUXBLR: 92197 

I 1 

“OHSAHTO LN”IROI(HLNYAL HEALTH LABORATORY 

1 i 1 1 1 I 

PACC 3 



STUDY NUMBER: 92197 
DKEH NUHBLR: ML92493 
RtC Of AOHIN: OPAL (CAVACCI 

CROUP : TEST CROUP 
SUSSTANCL : Stk full Lmqth HO-l3 
fnNCCT DOSE ! 1000. t%/KG 

DATES fRWt-TO: t INOV-23NOV 
DAI PRON-to: l-? 

ANtrUt. 
m-Lse-m.--c------- 
92197ti2 OOf 
92191n2 002 
9219112 003 
92t97nz 004 
92391Hi 005 
92191Ht 006 
9219JH2 007 
9219JH2 008 
9219tH2 009 
92197H2 01'3 

cu 

30 
32 
21 

:i 

:1" 

:: 
30 

STODY NOMIER: 92197 NONSANTO CNVtAOI(C(CNtAL NCALTN LMORATORI 

ItI”t”I”UAL FOOD CONSU”PTION DATA 

5Pf.C ICS ’ “OIIFE StRhtHIBtWED: CO-1 

SEX: MALE 

CU/DhP 
_-a*_-_.._---__*____. 

5.0 
5.4 

.-* ---- _--_-----_-. 

3.8 
6.0 
4.4 
5.6 

2: 

STUDY START OATE: t?-HOV-92 . 

PACE 4 



flits REPORT HAS GENERATED PROM DATA Lc?CKED THROOCII IS-~~-92 

STUDT NWBER: 92191 
Ot4CN NVCIBLR: ML92493 
RTC Of ADHtN: OPAL ICAVAGLI 

IHD1VtDOAt. FOOD CONSUHPTlON DATA 

SPECIES: HOUSE STPAtNIBFWEO: CO-l 

CROOP : TEST GROUP 
SDtWtANCE : Bfk Pull Length HO-73 
TARCLt DOSE : 4300. HG/LC 

OATCS TROfl-TO: 
DAY TROH-TO: 

ANIMAL 
__--_____---_-La- 

92197H3 001 
92197n3 002 
92197H3 003 
92197fll 004 
92t97n3 005 
92197H3 006 
92191~3 007 
9219W3 009 
92197143 009 
92197H3 010 

STWOY NDXBER: 92197 MONSANTO ENVIR’JMMCNTAL HEALTH ,ASOP.ATORT PACT. 2 

llNOV-23HOV 
l-7 

ct4 amar 
._________--_____*-----------------. 

33 s.5 

1 1 I 1 

SEX: “ALE 

stoor START DATE: t7-NW-92 

1 2 



TNtS REPORT WAS GPWRATED rHOI DATA LOCKED tltROUCII lS-DEC-92 

STUDY HUKBCR: 9219? 
DCQH NOHBCR: HL92493 
RtE Or ADHlN: ORAL IGAVACEI 

CROWP : VC1ltCt.C CONTROL 
SOIISTANCL : MHXCLC 
TRCCT DOSC : 66.70 HL/RG 

DATES TROfl-TO: 17NOV-23NOV 
DAY CROW-TO: l-7 

ANIMAL Cl4 W/DAY 

ltJOIVt0ULL FOOO CONSW4PTtOH DATA 

SPCCIES: “OVSL STMIHI8RCED: CD-t 

SEX: TLMLC 

STUDY START DATE: II-NOV-92 

--‘------------------------‘---------------------------------------------------------------------------------,~-~------- 

9219’)Wl 001 . 5.0 
92197rvt 002 :2” 5.3 
92197FV1 003 
92197Wl 004 :: :.: 
92197fVl 005 419 
92197fVt 006 :o’ 5.0 
92197fVl 007 30 S.0 
92197wt 009 
92197Wl 009 :z 2: 
92197rVl 010 35 5.8 

STODY N-CR: 92197 MONSANTO C8VtRO~NHCNTAL WALTN LA8OMTORY PACL 6 



1 1 

THIS REPORT HAS GENERATED fROM DATA LOCKED THROW” 15-WC-92 

STODY tWW.tR: 92197 lHD:VIDUAL rOOD CONSUMPT1ON DATA 
DNZH HunacR: nl.92493 
RTC Ol- ADHZN: ORAL ICAVACEI SPccfES: HOUSC STIUINlRRECD: CD-1 

CROUP : nHlCLc CONTROL 
SoIstAHCL : DSA 
TNttCf DOSE : 6340. t4z/*c 

sex: ff.HALC 

STODY START DATfi: I?-NOV-92 

DATES TROM-TO: 17NDV-23NOV 
DRI fROH-TO: 1-7 

ANIMAL CM CWDAY . 
--______-______--------------------------------------------------------------------------------------------- 
92197fVt 001 

+--. 

92197fV2 002 29 92197FV2 003 
92197FVZ 004 :: 

2: 

9219?FVZ OOS 
:: 

,‘-: 
t 

92197FVZ 006 4:2 

92197cvz 007 92197FVZ 006 :: ::: 

92197fV2 009 30 92197fv2 010 31 ::: 

STDDY NDHBCR: 92197 P,ONS,.NTO EtWROtkNTAL HEALTH lABOMTORI PACE 3 

I 1 1 I I 1 



t!tlS REPORT ms CENCIUTED mot4 DATA L~CKIXI THROUGH 1%DEC-92 

0 

St001 NUWER: 92197 
Dt4EH NUIIBCR: ML9203 
RTE Of’ ADHfN: ORAL (CAVACC) 

CROUP : TEST CROOP 
SOBSTANCC : ICk Full Lmgth HO-73 
TARCCT DOSE : 500.0 IWRC 

INDfVIDUAL rOOD CONSUWTION OATA 

SPECIEi: HOUSE STRkIN/BRttD: CD-l 

SEX: tICMAtE 

STUOI START DATE: 17-NOV-92 

DATtS TRW-TO: 17NOV-23NOV 
DAY TRW-TO: l-7 

AMlCUL CH CM/DAY 

STODY NDMBCR: 92197 f40NSA~f0 LNVIRdllI4ZtlTAL HEALTR LAnOFlATORr PACE 9 



THIS REPORT HAS GENERATED tnOH DATA LOCKED THROUGH 15-DEC-92 

ST001 NOWJER:’ 92197 
DMCH WUWER: ML92493 
RTl! OF ADMZH: ORAL (DAVACE) 

CROUP : TEST CROVP 
SUBSTANCE : FItk Full Lm9th HD-?I 
TARCtT DDSC : 1000. ffimc 

INOlVlDUAL FOOD CONSUWflON DATA 

SPPC1ES: “Oust STRAINIBRELD: CD-, 

sax: FCMALB 

DATES FROM-TO: IINOV-2JNOV 
DA1 fRO+TO: l-7 

ANIHAL CM W/DAY 
‘-~-“--^---f--------‘----------------------------------- 

92197f2 001 4.1 
92197F2 002 

:: 
5.5 

92197F2 003 24 4.0 
92197f2 004 30 49 
92197r2 DOS 

:: 
5.5 

92797F2 006 4.9 
92197F2 007 24 4.0 
92197F2 006 5.9 
92197f2 DO9 :: 4.6 
92197r2 010 30 S.0 

STUDY NtR(BLR: 92197 

STUDY sTMT DATE: 17-NOV-92 I 

PACE 9 



Ttt15 REPORT WAS GENERATED FROM DATA LOCKED THROUCH IS-WC-92 

STOD’I NUMBER: 92197 I NO I Y I DUAL COO” CONSUHPTIOt~ DATA 
DMH “UtmER: ML92493 
RTC OF AOHIH: ORAL ,CAVACC, SPt-CIES “OV5E STMINIRRLED: CD-I StOO’l START DATE? 77-NOV-92 * 

EROVP : TEST CROOP SE*: FEMALE 
SUBSTANCC : Stk Full Lwqth ND-?J 
TARCET DOSE : 4300. W/KC 

DATES FROH-TO: IlHOV-23NOV 
DAX TRC44-TO: I-7 

ANIMAL CM C74lDAl 
--------------L--------------------------------------*----”-------~------------------------------------------.~.------ 
92197F3 001 
92197Fl 002 
92197r3 003 
92197F3 004 
92197T3 005 
92197F3 006 
92197f3 007 
92197F3 008 
92197r3 009 
92197t-3 010 

STODY NDIQILR: 92197 ttONSAMT0 ERVIROMUNTAL HEALTH lABORATORY PAM 4 



I I I I 

THlS REPORT WAS GENERATED FROM DATA LOCKED tHROUCH 15-D&C-92 

STUDY NOMBER: 92197 
OHCN HOH8&R: H&92493 
R?t OF ADHIN: ORAL tCAVACE1 

INDIVIDOAL CLINICAL SIGWS 

SPeclCi: tiousc STRAIN/BREED: CO-l 

CRODP : v2HlCr.C COtItROL 
SOBSSANCC : VCHICLC 
TARCCT OOSC : 66.70 M/KC 

sex: IULC 

AHWhL 
DhtC OF onr OF 

OBSERVhffON STUDY CATEGORY O8ftRVATlON 

STUOY START DATE: 17-NOV-92 ’ 

__-______---_-_--____________c__________-------------------------------------------------------~----------------------- 
!. 

*’ “0 ABN0PM.L CLINICAL SIGNS fUXORDED l * 

STUDY NDKMX: 92197 

I I 

HONSANTO CNVIRDNH=“=L HEALTH LABORATORY 

I I 1 I 

PACE 1 



TH1.5 WPOAT WAS WHEAAtEIl t..dl DATA LOClrbD THROOCN IS-DtC-92 

STUDY NUHBLR: 9219) 
DUCH NOHBER: UL92493 
ATE OF ADWIN: OWL (GAVACE) 

INPIVIOUAL CLINlCAL SfCNS 

SPLC1ES! !m”SE StPAlN/BlU!CU: CD-I 

CROUP : VCHlCLC CONTROL 
SUBSTANCE : ISA 
TAmx? DOSL : 6340. UOIRG 

sex: t4hI.c 

STODY STAR? DATE: 17-NOV-92 

OhTF. Or DAY OF 
ANIUAL 00SCRVAtION STUDY CATEGORY 08SCRVhtION 

-------------------------------‘-----’------------------------------“----------------------------------------~--------- 

l ’ NO MNOWAL CLINICAL SIGNS PJxO~WED l * 

StaDY WutvJcR: 92197 lIONSANT CWIRONUCNTAL HCALTH LACAORATORY PAGE I 



THIS REPORT WAS GENERATED bn.~,W DATA LOCKED THROUCII IS-DEC-92 

STUDY HmCR: 92191 
DMCH HUIQIER: ML92493 
RTE OF ADWIN: ORAL (CAVACL) 

INDIVlDUAL CLINICAL SIGNS 

SPECIES: MOUSE StRhINIBREtD: CD-l STUDY STAR? DATE: 17-NOV-92 

CROOP : ttsr CROUP 
SOBSTANCL : Btk Full Lanqth HO-73 
Th.RG&T DOSE : 500.0 MC/KG 

sex: MALE 

DATE OF DAY OF 
ANIUAL OBSCRVATION STUDY CATCCORY OBSLRVAt1ON 

-----------------“-------‘-----“--------------”-“------------------------------“-----““-----------------------.--------- 

l * NO ABNOPJIAL CL!NlCAL SIGNS RECORDtO l * 

StUDY NOtUlLR: 92197 IiON?.ANtO CWIROMQNthL HEALTH LhBORhtORY 

, 

PACE 3 

1 I I 



THIS REPORT NAS GENERATED ,rcOn DATA LDCKED ?HRODCN 15-DEC-92 

STUOY NaImcR: 92197 
ol4zH WanIJER: nL9203 
RTC OF AOHtH: ORAL tCNWX1 

fND:VIDUAL. CLINICAL SIGNS 

SPECIES: MOUSE StRAlN/BRELO: CD-l STUDY START DATE: 17-NOV-92 

CRODP : TEST CROOP 
S~SSTANCC : lltk rull Lmqth #ID-?3 
TMCCT DOSE : 1000. W/KG 

sex: wau 

DATX or DAY W 
ANtMt OlSCRVhTION STUOT CAILGORY OIISERVATION 

,-,,,,,------,,,------------“-----------”---------“------------------------~- --v-v------ ----“--“------------__T______c__ 
‘, 

. . NO MNOPJ4AL CLXNICIL SIGNS WUXRDCO ‘* 

STOOY NWQICR: 92197 t,ONSANtO C”“IRO)IMKfAL HLALT” WOMtORY PAGE 



THIS REPORT “AS CENERATCD FROH DATA L0CtZ.D tNROOCN 15-OEC-92 

I 

STUDY NOWCR: 92197 
DItEH NUMBER: ML92491 
Aft OF AOtllN: ORAL 1CAVACCl 

INDlVIDOAL CLINICAL SIGNS 

SPECIES: HOUSE StRAINI8RCtD: CD-l STUDY STAR? DAtC: I7-NOV-92 

GROUP : TEST CROUP sex: KALE 
SUESTARCC : 8tk rull Lmqth HO-73 
ThRCCT OOSC : 1300. nc/KC 

DA?& OF DAY OF 
ANIMAL OESCRVAT~ON STUDY CATEGORY OBSCRVATION 

___________-_____-“_------~“--“--------~--”----“----“--~------~-----~---“-~-“------~““-“----”-----“-----~----~~ _------we 

l * NO ABHORHAL CLINICAL SIGHS RECORIJCD ** 

StObY NIIt!BER: 92197 

1 I I ! I i I 

PACE 2 



TNIS REPORT “AS GENtNAT,% FROH DATA LOCLtD THROUGH IS-DEC-92 

s7uor WotmcR: 92191 ,“D,WO”AL CLINICAL SIGNS 
OINCH NVIQLR: W.92493 
NTC OF AOWN: OPAL lCAVACC1 SPECIES: HOUSI: StMIN/BRECD: CO-1 Sf”DI START DATE: l?-NOV-92 

GNOPP : VEHfCLt CONTROL SEX: FEMALE 
s00s1&Ncc : VENfCLt 
TMCLT oosc : 66.70 ?lL/RG 

DkTt OF ON OF 
MlwIMAk OOStRVAflON STODY CATtGORx OIISCRVATXON 

““---““..- -------~~-“““--~--~--“--“--“~~~--”~””~””-~---””““-“-““~“------*----““------^--------- 

l * NO MNORCUL CLINICAL SlGNS WXORDIO l * 

ST001 NWSCR: 92191 ,,O”SANtO LNVIROHeHTAL NCALTN UBORATORI PACE 6 



THIS REPORT NAS CLHLAATLD FROM DATA LOCRLO THROOGH IS-Ott-92 

0 

0 

1 I I 

STUDY NUHBLR: 92197 
O?OCH NOWICR: HL92493 
Nit OF AontN: OIUL ICAvActl 

lNDIVIOUAL CLINICAL SIGNS 

sPccIcs: tmJs2 STlUIN/IIRtED: CD-t 

CROOP : VCNICLC CONTROL 
SUOSTANCC : ISA 
ThRGtt DOSt : 6340. WclllC 

sex: fznhl.E 

STUDY START DATC: I?-NOV-92 

DATE Or DAY or 
hNX+lAL OOSCRVATfON STODY CATEGORY OBSCRVATION 

“““-““--“-“‘“‘““““““-‘-““-““-“--””-”-””””-”-”””““““““““““””””--”-----~“““--““-“““““““-““““””””””““““““““-“““““~~~““-“““” 

l . NO MNOlU4AL CLINKAL SYCNS NtCORI)tO l * 

STUOT NUMB&R: 92197 #tONSANYO CNVMUXUGtHZAL REALTH fASOR4TUltY PACE 3 

1 I I I I \ 
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THIS REPORT “AS CENCRLTLD ,..On DATA LOCRED THROUGH IS-DEC-92 

STUDY NOMlER: 92197 
DHCN NO9fOtR: ML92493 
RTC OF AOf4XN: ORAL (CAVACtt 

INDlVlDUAL CLINICAL SIGNS 

SPtc!cf: HOUSE StMlNIf3RttD: CD-1 

CROUP : TCST CROOP SCX: FEtW,E 
SUDSTANCC : Dtk Full Length HO-7J 
TARGET OOSC : 1000. ffi/tc 

DATE OF OAY OF 
ANWAL OBSLRVATION STUOY CRTCCORY OBSCRVATXON 

“-_“-“-“_c-“c”-_“--“---“--““--““--””-”-””--*”--““““-“-----”----”-“--““““““-“--““““““---“--”--”----“-““” ____-*_-__“_““” 

I 

STUDY START DATt: I?-NOV-92 

.* NO ALINORClhL CLXNICAL SIGN.9 R2XOAOtO l * 

STDOI Mttt: 92197 noNsAmo ENvlwlNQNTAL lmALTN WORAmNY 

1. I I i 

PAGE 9 



THIS RLPORT WAS CLNLRATED FROli DATA LOXED THROOGH IS-OEC-92 

STODY NUWLR: 92197 
lW?N NUHSER: ML92493 
RTC OF AOMIN: ORAL fChVAGC# 

INDIVlOWAL CLlNlCAL SIGNS 

SPccrtd: IIOUSI! STRAlN/I5RtCD: CD-l STUDY START OATC: ll-UOV-92 

cROuP : ItST GROUP 
SORSTAHCt : ntk full Lanqth NO-13 
TMCCT OOSC : 4300. MC/KC 

stx: fCn4LC 

DATE Or OAX OF 
ANWAL ODStRVATlON STOOY CATCGORY onStRVATxoN 

___-_________-“_“_“-______^_____________””-- “““-_“““-“__---““-_-“--“-““““-“-” “““““--e-w” ----__““““--“-“-“----~.-“------ 
1 

‘0 NO AlWOfWAL CLINICAL SIGN3 RtCOROtO l * 

STUDY NUMBER: 92197 WNSANTO LNVIRO~NTAL NtALTH LABORATORY PACC 4 



THIS REPORT WAS CENERATtD FRO” DATA LOCK&D THROUCII 15”Ott-92 

3 

s 
s! 
s 
P 

3 

I I 

STOOl NV((BtR: 92197 
DPQN NO(QtR: HL92493 
WC OF ADMIN: ORAL (GAVACEI 

*“#WILL TLRHlHATlON HISTORY 

SPCCItS: nOUSE STRAlN/tlRtED: CO-l 

GROUP : vEHKCLt cONTROL 
SOBSThfKC : VtWICLC 
TMWT DOSC : 66.70 ML/KC 

SEX: ImLC 

ANIHAL 

92197Wl 0’31. 
92197nVl 002 
92197nVl 003 
92197HVk 004 
92197HVl 005 
l2197Wl 006 
92197WI 007 
92197Vl 000 
92197nVl 009 
92197mt ai0 

STOOT -: 92191 l4oNsANTo CNVXR-~ tn!hLTN LulanATDRr 

OATC OF OCATH 
“““““_“..“e”-“““- 

24”NOV-92 

::-E-t: ” ” 
24”NOV-92 
Id-NDV-92 
poN0-e; 

” ” 
24-NOV-92 
24”NW-92 
24-NW-92 

DAY OF STOOY TYPC OF 
_-“““““““-----““~“-““~““““““““““”””””-””””-”-””-““-. 

s SCNCDULCP SACAl 
SCNtDULtD JACRI 
SCNCDULCD SACRI 
SCfitODLtD SACRI 
SCNtDOLtD SACCRI 
SCNCDOLtD SACRI 
SCflCDOL&D SACRI 
SClltODLtO SRCRl 
SCNCOOLCO SACRI 
SCNCDULCD SACRI 

STUDl START DA=: I?-NOV-92 

WXTN 
.~“~““““““““““~~““““__^__ 
MICE 
'ICC 
'ICC 
:1cK 
'ICC 
‘ICE 
‘ICC 
‘xct 
:xct 
'!CL 

PAct 1 



THtS REPORT WAS GCHERATEO FkUn DATA LOCRCO THROUGH lS-OEC-92 

STUDY NOHOER: 92197 
OCeN NWBLR: nL92493 
RTE OF AOWN: ORAL (CAYAGE) 

ANIWL TCPMNATION HISTORY 

SPECILS: MOust STMIN/BRttD: CO-l 

GROOP VtNfCLt CONTROL 
SODSTANCE PBA 
TMCCT DOSE 6340. HClKG 

ANIML 

92197MV2 001 
92197lW2 002 
92197W2 003 
921978Wt 004 
92197lWZ 00s 
92117nV2 006 
92197HV2 007 
92J 97fWf 001 
92197nVZ ,009 
92J97MV2 010 

STObY NmtRt 92197 

OATC OF OZATH 
““-“““-““““e-““” 

24-NOV-92 
24”NOV-92 
24”NOV-92 
;:-g-;: 

” ” 
24-NOV-92 

::-E-E ” ” 
24”NOV-92 
24”NOV-92 

stx: MALI! 

DAY OF STOOY 
““““-“““““““---“~-----“------“-” 

: 

I 

: 
: 
S 

STUDY START DATE: ll-NOV-92 

TYPE OF OCATN 
““_--“~“-““-““---“-““““” 

XNCOOLEO SRCRICICL 
SCNCDOUO SACRItICC 
SCNtDtILtO SACRITJCC 
SCNtOOLtO SACRIYXC 
SCNtOtlLtO SACRltXCt 
SCHKOOLCD SACRIJ-ICC 
$Cfuf00Lt0 SaCRIrICC 
SCNEOOl.tO SACRICICI 
SCNEOULCO SACRltlCC 
SCNEDOUO SACRl?ICE 

PAGE 1 



THIS REPORT “AS GENERATED UtOfi DATA LOCRED THROUGH 15-DEC-92 

STODY NU!BCR: ¶2197 
DwIH H-LA: MI.92493 
RTE Of ADMN: ORAL (CAVAGCI 

ANNAL IENJIINATION HXSTORY 

SPtCltJ: nousc STRAXNIt3RCtD: CD-I 

CROUP : TEST GROUP 
8tlB.9TAJlCC : 8tk rull lmqth ND-73 
TNICZT DOSE : 500.0 MC/KC 

sex: IULC 

STODT START DATZ: 17-NOV-9i 

ANIMAL DATE OF DEATH DAY Ot’ STDDY TrPt OF DEATH 
___“““““_________^“““~~~~~~~~~~“~~~”~~~~~~~~~~~~~“~~~~~~~~~~_~””_~~~_~_______~__“~~~~~~““~~~~~”~~“~~~~“~~~~-~“~_~__~~~ 

92197W 001 . 24-NDV-92 SCHEDOLED SACRXPICE 
,. 

92197MI 002 24-NOV-92 : SCH?iDWMD SACRIFfC6 
92197nl 003 24-NOV-92 8 SCIIEDOLZD SACRIF’ICL 
92197n1 004 24-NOV-92 SCHCDOtED SACRWICC 
92197n1 005 24-HOV-92 : SCHCDOLCD SACRIIXCC 
92197Ml 006 24-NOV-92 

: 
SCHCDOWD SACRWICE 

92197Hl 007 24-NOV-92 SCHLDIJLCD SACRIFICE 
92197W 006 24-NOV-92 SCHEDOLED SACRIFICE 
92197tIl 009 24-NDV-92 : SCRCDOLED SACRIWX. 
92197Nl 010 24”NOV-92 8 SCHEDULCD SACRItftt 

sTODT -R: 92197 HONSANTO LNVt ROMZNTAL HEAl.Wl l.AE.DRATDR1 

1 I 

PACE 3 

I 1 I 1 



THIS REPORT YAS CLNtRATED rROH DATA LOCK&D THAOWCR 15-WC-92 

STUDY NOtRiLR: 92197 ANIMAL TCWINATlON HISTORY 
0-H NVWLR: I4192492 
RTE Or AD?ilN: ORAL (GAVAGC) SPECIES: “““St STRAIN/BRLXD: CD-1 

CRODP : TUT CROOP 
SOBSTANCC : Btk full Lmnqth LID-73 
TARGET DOSE : 1000. ffi/K(c 

sex: MALE 

ANIMAL 
“““““““““““““_ 
92197242 001 . 
92197R2 DO2 
92197M2 003 
92197742 004 
92197H2 005 
92197x2 006 
923 97ki2 007 
92197H2 008 
92197H2 009 
92197H2 010 

DATJ! Or DEATH DAV OF STDDY 
.“-““--““““-_“““““““““““““““““““”~-””””””””””””“““““-““““””””- 

24”NOV-92 
24-HOV-92 6” 
24”NOV-92 
24”NOV-92 : 
24-NOV-92 
24”NOV-92 : 
24”NOV-92 
24-NOV-92 : 
24-NOV-92 a 
24-NOV-92 a 

STUDI START DATL: If-NOV-92 

TXPt OF DEATH 
“““““““““““““““““““““-“-” 

SCHCDOUD SACRICZCL 
SClltDULt% SACCRItlCC 
SCHEDDLED SACRIFICE 
SCHEDULED SACRITXCC 
SCHCDULtD SACRIFICE 
SCHEDDLCD SACRWlCE 
SCHLDOLLD SACRI2’ICC 
SCHCDOLLD SACRIFICE 
SCHEDULED SACRIfICt 
SCNEDOLCD SACRITICC 

STUDY NDWCR: 92197 WOWSANT CRVlROl(r(EMTAt HLALTH l.ABO~TORt PACE 4 



I I I 

THlS R&PORT WAS GENERATE0 FtiM DATA LOCKtO THROUCH I$-DEC-92 

SWDY NUHBER: 92197 
DMH WmBcR: I4L92493 
RTC OF ADUIN: ORAL (GAVAGLI 

ANIMAL TERHINATION HISTORY 

SPECIES: ?iOUSE STRAIH/I)WtD: CD-1 

CROOP : 7CST GROUP 
SUllfTANCt : Btk Full Lenqth HD-73 
TARGET DOSE : 4300. ffi/KC 

stx: KALI: 

ARMAL DATE Ot DLATH 

::x: 
92197n3 
92197n3 
92197H3 

:::z:: 
92197t43 
92197fl3 
92197H3 

001 . 24”NOV-92 
002 24-NOV-92 
003 24-NOV-92 
004 24”HOV-92 
005 24-NOV-92 
006 24”NOV-92 
007 24-ROV-92 
006 24-NOV-92 
009 24-HOC92 
010 24-NOV-92 

SWDY NrmBLR: 92197 WNSANTO EWIRONtWfTAL HEALTH LMORATOR’I 

1 ‘1 

DAY OF STUDY 
.“_““““““““““““““““” 

: 

: 

: 
R e 
: 

I I 

STUDY START DWC: ll-NOV-92 

TYPE OF DEATH 
__“““_““-“““““_““““-_____________L______”” 

SCHLDOLED SACRIFICE 
SCHLDOLCD SACRfrfCL 
SCHCDOLED SACRIFlCC 
SCHtDWtCD SACRIFICE 
SCNIDOLLD SACRIFICE 
SCHCDULtD SACRIf-XCL 
SCHZDOLCD SACRlFICL 
SCHEDULED SACRIFICL 
SCHtDULtD SACRIFtCC 
SCHEDOLEO SACCAIPICE . 

PACC 2 



THIS REPORT WAS CENEMTCD FRO,, DATA LOCRED THROUGH IS-DT.C-92 

STUDY NLWBCR: 92197 
Df4CH NUMDCR: HL92493 
RTE OF ADMIH: ORAL 03AVAGt) 

ANICUL TERWNATION HISTORT 

SPccIci: HOUSE STRAIN/DREED: CD-l 

CROUP : VCHZCLC CONTROL 
SDBSTAHCC : VZNlCLC 
TARGET DOSC : 66.70 (h/KC 

sex: m4ALC 

ANWfMAL 
“““““““““““““““““” 
92197fVl 001. 
92197Wl 002 
92197tVl 003 
92197tVl DO4 
92197Wl DOS 
92197Wl 006 
92197Wl DO7 
92197fVl 006 
92197FVl 009 
92197Wl 010 

DAtfi OF C 
““““““-““““““- 

::-EF ” ” 
25-NDV- 
25”NOV- 
IS-NOV- 
25-NOV- 
IS-NOV- 

:EK ” m 
25”NOV- 

:ATH DAi DC SWDI 
.““““~“-“““““-“““““----------;----------””--”””“~ 
I2 9 SCNLDOI 
12 SCHEDOI 
‘2 

t 
SCHEDOI 

‘2 9 sCHc001 
12 SCHtDOt 
‘2 t SCNCDUI 
12 9 SCllLDUI 
12 0’ SCHLDtU 

: 9 SCHCDUI SCHEDUl 

STUDY START DATE: 17”NOV-92 ’ 

:YPC OF E 
. ..““““““” 
ED SACRXI 
:D SACRIf 
:D SACRIC 
:0 SACRIF 
:D SACRlf 
:D SACRII 
:D SACRIF 
:D SACRII 
:I7 SACRtf 
:D SACRII 

:ATH 
.““““-“““--“““\r”““““““” 
cc 
CS 

1.; 
CC 
CC 

CC 
CC 

9TDDY fRD49IR: 91197 f4ONSANTD tRVWtDffi4ZNTAt RCALTH WORATDRI PAGE 6 



I 1 

THfS REPORT WAS GENERATED FRQN DATA LOCKEQ TNRUVQN 15-DEC-92 

STUDY NUl9JLR: 92197 
OHEN NuHBER: W.92’493 
RTt Of ADUrN: ORAL (CAVACCI 

ANINAL TERMINATION HISTORY 

SPECIES: MOUSE STf’.AIN/l3REED: CD-1 

CROOP : VEHICLE CONTROL stx: fm4ALC 
SUDSTANCL : ISA 
TAIIGCT DDSC : 6340. HWKC 

STUDY START DATE: 17-NW-92 

ANIMAL DATE OF OEATN OAY OF STUDY TYPE OF DEATH 
“““““” ____________^_______“““““““~“~““”””~~”””~~”~~”~~“~“~~““““””””””~“~~~~~~~-~~““““~~“~~~“““““”””” 

92197FV2 001 . IS-NOV-92 SCHLDOLED SACAIFICC 
92197FV2 002 25-NOV-92 : SCHEDULED SACRIFlCE 
92197FV2 003 25-NDV-92 SCHtDOLED SACRIFICE 
92197FV2 004 25-NOV-92 : SCNEDOLED SACRII 1CE 
92197FV2 005 25-NOV-92 9 SCREDQLED SACRlFlCt 
92197FVZ 006 25-NOV-92 SCHEDOLtD SACRtfXCL 
92197FV2 007 25-NOV-92 : SCIIEDIJLED SACRIfICC 
92197FV2 004 IS-NOV-92 SCNCDQLCO SACRIFICC 
92197w2 009 25-NOV-92 : SCHEDULED SACAIFICC 
92197FV2 010 25”NOV-92 9 SCHEDQLLU SACRlfICC 

STUDY NQWER: 92197 HONSANYO LNVIRON=KTAL HEALTH LADORATORI 

I 1 

PACL 3 
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TNIS REPOPT WAS GCNERAftD FROM DATA LOCKED THROUC,, IS-MC-92 

STUD7 HumER: 92197 
D((EH NUWER: ML92493 
RTC Or ADWIN: ORAL (GAVAC&J 

hNI@tAL TERHINATION HlSlORl 

SPECIEL: HOUSF. STRAINIRRECD: CD-I 

CNOOP : TEST GNOOP 
SU9ISfANCL : 6tk Full t9n9th HO-71 
TANGct DOSE : soo.0 NC/KC 

SEX: FEMALC 

ST001 START OATC: ll-NOV-92 

ANIMAL DATE OF DEATH WY OF STUDY TlPC OF DEATH 
--------------------“------------------------------------------*---~---------------------------------------~ me’- -------- 

92197Fl 001. 2S-NOW92 
: 

SCNEDOl.&D SACRIFICE 
9219TFl 002 2%NOV-92 SCHTDUtEO SkCtRfFfCC 
92197Fl 003 2%NOV-92 SCHCDULCD SACRIFICL 
92197Fl 004 
9219?Fl OOS 

~pIo;-~~ : SCNtOUWD SACRlFfCt 
- - 

9219lFl 006 IS-NOV-92 : 
SCHtDWLED SACCRlF1Ct 
sctD?oul.to SACRxrICC 

92197tl 007 ZS-NOV-92 SCUF.DUtCO SACRlFfCt 
92197Fl 006 2%NOV-92 : SCNEOULtD SACRlFlCt 
9219w 009 2%NOV-92 9219tc: O!O 2S-NOV-92 : 

SCHLDULLD SAUIYFYCC 
SCttcouz.cO SnCRzfYCL 

STODY NUMBER: 92197 HONSANTO EHVXROtMCWTAL HEALTH IA6OPAlORI PACC 9 



THIS REPORT HAS CENEPATED FROM DATA LOCKED THROOGH IS-DEC-92 

I I 

STUDY NUMBER: 92197 
DHEH NUHBtR: Ml.92493 
ATE OF ADHIN: ORAL ItAVAGEl 

ANIMAL TEPWPATlON HISTORY 

SPECIEf: HOUSE STRAIN/BREED: CD-1 STUDY START DATE: I?-NOV-92 

GROUP : TEST GROUP 
SUflSfANCt : fltk Tull Length m-73 
TAKCCT DOSE : 1000. l4WKG 

SEX: FEHALE 

ANIWAL DATE OF BEAIH DAY OF STUDY TYPE OF DEATH 
““““““““““““““““““““““““““““““““”””””””””””””””““““““““““”””””””““““““““““““““““““““““““““””””””“““““““““““““~““““““““” 

92197F2 001. IS-NOV-92 SCHCDOLBD SACRIFICC 
9219712 002 ZS-NOV-92 : SCHCDWLCO SACRXFICC 
9219712 003 2S-NOV-92 9 SCHEDOLED SACRIFXCt _ _. _ 
92197F2 004 ii-NOV-ii 9 SCHEDOLCO SACRIFICE 
92197F2 00s 25-NOV-92 SCHCODLLD SACRIFICE 
92197F2 006 2S-NOV-92 : SCHEDULED SACRfFZCL 
92197P2 007 ZS-NOV-92 SCHLDULED SACRXFICE 
92197FZ 000 2S-NOV-92 : SCHEOOLED SACRXFICC 
92197F2 009 25NOV-92 SCHEDULED SRCRIFICZ 
92197r2 010 ts-NOV-92 : SCHEDULCO SACRITICZ 

STUOY NOIQER: 92197 MOHSANTO ENVIROtMCHTAL NCA‘T%l WORATORY PACC 9 

I I I I 1 I t I 



TlllS REPORT “AS CENCRATLD FAD” DATA LOCRtD TIiROUCIl IS-DCC-92 

STUDI NUnBtR: 92197 
DHEH NUHBER: tIL92493 
RTC OF ADHIN: ORAL ICAVACEI 

ANIML tEP))YNATION HlSTUR7 

SPECILS: HOUSE StlUiH/YtRCEU: CD-1 

GROUP : TEST CROUP 
SU8STANcC : Stk Full Lm9th HO-73 
TARGET DOSC : 4300. ffi/KC 

SEX: FEMALE 

STUOT START DATE: I?-NOV-92 

. . 
ANlllAL OAlZ OF OEATN DAY OF STUDY TYPL OF DEATH 

“~~““““_““““““_““““““““““““” “_““““__“_““___““_“““““~““““““““””””” ““““““““““““““_“_“““_______________c____~”””~””“““““” 

9219793 001 
92197t3 002 
92197F3 003 
92197FJ 004 
92197F3 00s 
92197FJ 006 
9219713 007 
92197F3 001 
9219713 009 
92197F3 010 

21”NOV-92 9 
25NOV-92 
25”NOV-92 : 
ZS-NoV-92 9 
2S-NoV-92 
:ytm;-;: : 

” ” 
25-WW-92 : 
2%NOV-92 
2%NoV-92 : 

SCMEOOU?D SACRIFICE 
SCHEDOLCD SACRtFlCt 
SCHEDOLtO SACRIFZCZ 
SCNLDULCD SACRlFlCL 
SCHCOULLD SACRlFlCC 
SCNCDULZO SACRtFlCt 
SCHEDOLCO SACRIFfCC 
SCHEOOLCO SACRIFICI 
SCHtOOWD SACRlflCC 
SCYICOIJLCD SACRICYCZ 

STODY NvtYnER: 92197 “ONSAYtYO CWVlROWnttlTAL HtALtn LABORRTORI PACE 4 

. 



Appendu 3 PAGE 71 
EHL 92197 

APPENDIX 3 

Gross Pathology 

- 

- 

00800f0187 



Hceropsy data locked on 17-DEC-92 

STUDY NUWLR: 92197 IN,,IVIDIIhL CROSS AND HlSTOPh,tllOLOGY DLth REPORT PRINT DATE: II-DEC-1992 
RTt Or ADNIN: OPAL ftAVACCl SPECIES: HOUSL 
STUDY STRRT DATC: II-NOV-1992 STMlN/ilRLED: CD-l 
__________________“_____________________-----------“--------------------“-----------------”-------------------------------- 
hNf”hL NO: 92197tlVl 001 sex: NALC PROSECTOR : (fJGOttl 
RNIKM, STATUS COOL: S HOURS POST HORTEM - 0 DkTt Of NBCROPSY: 24-NOV-92 ORGAN NTS. 8I: ( 

PATHOLDCIST : ,t!MCDO; 

---ORChN WClGHTS IGHI and 1 BODY YCICHT--- 

TLRMNAL 6001 WZtCNT -- 22.4 

LL________________“__---^-----~---^--------~-”-----“-“-“~~--------~------------------“----------“” __“_“__“____--^- pi ------------ 
--- 0 R 0 S S OBSCRVATtONS --- 

ILLon 
NOTE: IN CASSETTL IL. 

______“__“_-__“_________________________------------“~-“~”~----~--“---“--~---““~~----““---”-”-------------------~----““--*-- 

m-m nlCROSCOPlC TISSOC OBStRVhTION.5 --- 

TXSSUC I NfSTOPhTNOLM;ICAL FYNDINCS DISTRIBUTION ~SCVERXTII 
v 
%I 

NO T,SS”LS tXhH1NED. -u 

fi 

STODY NUMBER:92197 MONSANTO tNVfRWtiWTAL HEALTH LhROMTORY Phcx I 



Nccropsy data iorkrd on I?-DCC-92 1eet 

ST001 WIJHBLR: 92191 
MC OF ADMN: ORRL (CAVACCI 
STWT START DATE: 17”WV-1992 

INUWIOULIL CROSS LND HfSTOPATHOLffiY DATA RKPORT PRIM DATE: 17-01X-1992 
SPIClES: MWSE 

SlRAlN/BREED: CD-l 
__“““c”“_~__c”“““_~~~“~““““~“~““”””~””””””~~””~~““““~~“~“”~”””””““““~““~““~~~“““~““““““~“~”””~”~““~“~“““““~“~“~“““““~~“““~” 

RNt~L NO: 92197Wl 002 SEX! @LNLC PROSECTOR : (Bnfcm) 
ANIHAL STATUS CODE: S HOURS POST IlORTtH - 0 DATE Of NCCROPSY: 24-NOV-92 OPCAN NTS. 111: ( 

PRtHOLOclST : rre?9cuol 

---ORGAN YCtCHTS (CM) end 9 BODY WEIGHT--- 

TCRl4ZNhL BDDY UZXCllT -- 24.1 

-""""""-"""""""""-"""""-"-"""""""""""""-"~"-"""-"""~"-""----*""-"""""~""""""-"~"""""""-""""""""--"-"""-"-"---*"---""-"""-"" 
-*- G R 0 s s OBSLAVATXONS --- 

NO CROSS RJlNORHALITtES. 
% 
l- 
IQ 

___“__“_“___“_~~“~““________r___________”””~”~”~~““~~~~““”~~””~”“~~~~“~““~~““““““““~““““~~~””~”~~~“““““~“~““~““~“““~““““~~”~ 
m-M MtCROSCOP!C ?lSsUt OltlfRVATlONS --- w 

tlSSU& I NZSTOPATNOLCClCAL fINDJNGS 013TRJBUTlON (SWER!TYl 

NO TISSUCS LXAWlNCD. 47 

P 
1 

e 
w 

ST001 NUWH!R:92197 WNSANTO CMII~O~HTAL IICALTH LMORhTORY 

1 1 i i I I 

PACE 7 



“ccrapay data locked on I?-IXK-92 

STUD1 NUKBER: 92197 ,N,-r,“,DIIkL CROSS AN0 tIISTOPhTHOLOCY DATA REPORT PRINT DATE: 17”01X-1992 
RTC Or AOWN: ORhL (GAVACL) SPcC!cS: ?4o”.sE 
STUDY START DATE: 17”NOV-I992 STRAINIBRE~D: CD-l 

hNI”hL NO: 92197WJl 003 sex: IULE PROSECTOR : IRPCRUEI 
ANf”hL Sthfltf CODE: S ,,O”RS POST “ORTEH * 0 DATE 0, NECRUPSI: 24-NOV-92 ORGAN WTS. 81: L 1 

PLTHOLOCIST : InclcOOl 

---ORGAN WClGHtS (CHJ and t 8001 XEfGHt--- 

TERHlNhL BOD1 WLIGHT -- 24.4 

_“_______“_“““““““““““~~““~~~“““~~””~””~””””~””~““““~““““~”~”””~““““~~~““~““~““““““““~~“““~”””””~““““~“““““~” 
--- G R 0 s 5 OBSCRVhtfONS ---- 

NO GROSS ABNORHhLfTlCS. 
8 

F 
___“_______“_~“““““““““““~~““-““””””~””~~””~””~~~“~““~““~”~~””~~““~~““““““““~““~““~~~“““““”””~””““~~~“~~““““““““~“““~“~““~~~ 

m-s nlCROSCOPlC T1SSOt OBSLRVAT~ONS --- w 

TISSUE I NISTOPATHOLOClCAL FINDINGS DIStRl8UTtON (SLVZRfTY) 

NO tZSS#tS CXAHZNLD. 

STODV N~?QtR:92197 HONSANTO CMIROtWEMTAL HCALTN LABOMTORY PAGE 3 



Neropay data locked on I?-DEC-92 

STUDI N-CR: 92197 
RTC Ot AWIN: OrUL WhVAGtJ 
STlIOI START DAtt: II-NOV-1992 

INDIVIDUAL CROSS AND N!STOPhTNOLOGY DATA REPORT PRKNT DATE: 17”DEC-1992 
SPcCItS: HOUSL 

STRAIN/ORCCD: CD-I 
_““--““““__““““““““““--““““-““-“”””””-”””””””””-“-“““-“““”””””””“-“-““““-“““““““““-“““““““””””””-“““““““““-““““-““-“““““““” 

hNI”RL NO: 92197tlVi 004 SEX: MLE PROSECTOR : wt.m0I0) 
ANImL STATUS CODE: S HOURS POST nOOR7tw - 0 DATX Or NXCROPSY: 24-NOV-92 ORGAN WTS. BY: I I 

PA’l’HOLOGIST : WMCDOi 

---ORGAN WtlGNTS (CM) and 8 8001 WEtGIfT--- 

TtlWfNAL SODI WCYGHT -- 27.5 

“-“““““-“““““““““““““““-““““-“““””””-””-”-””””-““-“-“““““”””””---“““-“““--““-““-““““----“-””””--““““---“-““-*~““-----“““-- 
--- c II 0 s 5 OISCRVATXONS .--- 2 

NO CROSS hBNOAHALITIEf. z 
m 

______““““““““_“__““____________________”””””””~“““““““““~”~~~~”~~~“~~~~““~~““““~“““~“““““””~”~~“““““~““~~““~“~~-~“~“~““““”” 
B-4 m-s nICROSCOPIC T!SSOC OBSL1VATlONS --- 

TISSUZ / HZSTQPATHOLOCtCAL ftNOlNCS 

NO TISSUES EXA~INCD. 

DItTRllUTtON (St’JXRtTY) 

3, 

P 

2 
P- 
* 

CTDOY NUMkLR:92197 fflNShNT0 CNVIROH&MTAL NEALTH LABORATORY 

I I ‘r I 

PACE 4 



STUDX NUHBER: 92197 lND,“lrmAL GROSS AND HIStOPAT1IOLOCx DATA REPORT i’RlNT DATE: ll-OK-1992 
RTC or AtN41li: ORAL (CAVAGE) SPtxlPs: WUSE 
STUOX STAPT DATE: 
____--________.____!~~~~~~!~~~--~-------__~._-_____________.~-~-----------------------------------------~~~~~!~~~~~--~*-’ -me 
ANINAL NO: 9219lr(yI 005 sex: HALL PROSECTOR : IESGOLI~ 
ANIMU, STATUS CODE: S HOURS POST HOPTEH  ̂ 0 DATE OF NECROPSX: 24-NOV-92 OPCAN WTS. BY: t 

PATHOLOC t ST : u-ml 

---ORGAN WEICNfS (Gtll and \ bOOI HEfCHT--- 

TCFWTNAL BODY HtlGHT -- 24.9 

----------------------------------------------------------~-----------------------~-----“----------------“---~------------- 
--- G R 0 I 3 OB.9cRVAtlOHS --- 

2 

NO GROSS AlbNORHALItltS. 
t? 

r 
_-c__________-___--_______L_____________------------------------------------------------------------------------------------ 

m-s t4xCRosCOPIC TlSBOC O8BcAVATIOHS --- w 

TfSSOt I NlSfOPATHOtbCICAt PSNDINGS DJS7R~flUTION lSE.VCRItT) 

L- 
NO TlSSULS EXAl4INED. 

W 

. 

StUOT NUHBCR:92197 WNSANTO CNVlRONl4!TNtAL HCALTN LAl3OMTORX PACT. 5 



Nccroplry data lacked on II-DCC-92 

S’TDDY NUMBER: 92197 . YNDlVI~UAL CPOSS AND NISTOPATNOLOGX OATA RCPOPT PRlHt DATE: 17-DLC-1992 
RTC OF ADHIN: ORAL (CAVAGE) SPECIES: HO”fE 
STUDY STAFzT DATE: I I-NOV-t 992 STRAIN/BREED: CD-I 
“~““_““““““““““-“~““““““““““““--”””~----~”””------~~~~“““”””””-------“““““~~~~~““-“~“~““““””~”””“~“““““““““~“““--““““““““~~ 
ANIHAL NO: 92197nVl 006 SEX: MLC PROSECTOR 
ANI”AL STATUS COOL: S 

: tBAscNwl 
NOVRS POST “OPTE” - 0 DATZ Ot NCCROPSX: Ia-HOV-92 ORGAN HIS. 01: { 

PATNOLOC t ST : fMcOO1 

--- 0 R G A N W E I C N T 5 (CM) and \ BODY W&ICHT--- 

TLfflINAL BODY MEICHT -- 26.9 

‘“‘“““‘““-“““““--“““““““““““““~“””””””””””””””~~~~~““““““””””~-”~~““““““““““““““““““-“““““””””””“““““~“““““““~““““““““““““”” 
--- c R 0 s s OBSCRWATIONS --- 

NO CROSS ABNORMALITIES. E 
iB _““-“““_“““““_“““““~““““““~~““““”””””--”””””--”““““---“-“”---”-~~“----“-“““““““““““““““--“””””””“““““““““““““““““““““““-“~”~ 

saw nrcaOScOP!c TlSSDC 08StPVAT:ONS --- s-‘ 

TlSSOC./ H1STOPATNOLUC~CAL FtNDfNtS OlSTRtAUTlON (SE’JZRZTY) 

NO TISSUCS LXAHtNLD. 
r 

zi 

STDDY WOP99tR:92197 

I 1 

WNSANTO LNWR~~At HtALTR LA,3OPATORY 

1 I 1 I 

PAGE 6 



Table 1 ;~Apqendrx j PAGE 20 
EWL 92197 

t . 
c 1 

6 
P 
t 
0 



~ecro,+y dnrr lochad nn ,I-“Cc-92 ID91 

f 

STUDY NUHBER: 92197 
RTZ OC ADMIN: OPAL (CAVAGEI 
STUDY START DATE: I?-#W-199? 

INDIVIDUAL CROSS AND NfSTOPATNOLOCY DATA REPORT PAINT DATC: 17-DCC-1992 
SPtCltS: HOUSE 

STPAIN,I¶RzLo. co- 1 
““““““““____“-----“-“““““-----------------””-”~“~-““““---”””””~”“--“~“““““““------““““~~~“”””--~“~““““““““““““““““-“““-“““” 

ANINXL NO: 92197ttVI 000 SEX : IULC PAOSCCTOR 
ANNAL STATUS COOL: S HOURS POST MORTEt4 - 

: (CSCOLI) 
0 DATE Or NZCROPSY: 24-NOV-92 ORGRN NTS. 81: ( 

PATHOLOGIST : (HTICDO; 

---ORGAN WEIGHTS fCNl and S BODY WEIGHT--- 

TCIWINAL BODY YLXCNT -- 23.1 

__“““““_“__““” I ““““” TTI--E”R”o”;“; “““““““““_“-“-“““““““““““-““““““”””””-””””-” ““_” - “_““““““-“““” “““““““__“““” p ““~“_“_““““__ 
OOSERVATIONS - 

y 

0 
GY.NODZ.SUBKAX. 

LNURCtD/PllDIltNCNT -- ZNLARGCD - ONE, 0.2 X 0.3 CM. 

““““““““““““““““““““___________^________”-”””””*“““““““““”””””””“-““““““““““~“““““““““““““””””””““““““““““““““““““““““~“~“” t- 
w-s nICRoScoPlC TIJJ9C OlIStRVATIONS --- 

TtSSDt I RISlOPATNOLOClCAL FtNLItNGS DISTRIBUT:ON (SCVCftlTY) 
* 

NO TXSSOZS LXAWtNtD. 
H 
!.I 

StDDY WOWCR:92lPI 

I 1 I 

NONSANYO ZNWftOlSSINYAL HULTN LAlIOKAtORY 

1 f 

PAr.C ” 

I 1 



STUOr NUlQXR: 92197 lN,IlVIhUAL GRDSS AHLi HISTOPATHOLOCI‘ DATA RtPORt PRINT DATE: 17”occ-I 992 
PTC Or ADtllN: ORAL (CAVAGEI SPLC!ES: nollst 
STUDY STAAT OATt: I t-NOV-1992 STMINIBRCtO: co- 1 
_________“___““__““_~““““““~-“““~~~~”~~~~”~~”~~““““““““““”””””~”““““““~~““““~“~-~~“““~~““~””~””~~~““““~““““““~-“““““--“-““- 
ANl”AL NO: 92197Wl 009 SEX: HMX PROSECTOR : (RPCRUEI 
ANtHAL STATUS CODE! S HOVRS POST HORTEM - 0 DATE OF NECROPSY: 24-NOV-97 ORGAN YTS. RI: ( 

PATHOLOGIST : wTic00; 

---ORGAN HtICHTS tCtlt and 1 BODI’MCtGHt--- 

TLFV4CNAt 8ODP W-EIGHT -- 27.0 

_____““c-___““““__“_______________L_____”””””””““““““““““”~”””””“““““““““~~~““““““““““““““”-””””““““““-““~“-” +’ _““““““““““” 

--- c R 0 s s OBSERVATIONS --- 
2 

NO GROSS AEHORHALJT~~S. :! 
x9 

________“_____“_“___““““““““““““””””””~””~””””~““““““““““”””””””““““““““““““““““““““““““““””””””“““““““““““““““““““-“““-““”” 
““” nICROScOP!C TlSSOL OBSZRVAtIONS --- v 2 

TlSSOC I NISTOPATHOLOCICAL r:NDIHCS DISTAXBUTION (JLVCRITl1 
-&-, 

NO TZSSCJES EXAMINED. 

ST001 NDn~aER:92197 HONSANTO Z7WIRONllZNTAt HEALTH LABOPATORl PAW 9 



Nccropsy data locked on 17-09X-92 

SttlDI NWMBCR: 92197 INOfVfOvAL CROSS AH0 NISTOPATHOLOCY C‘lTll 
RTZ Of ADWXN: OFIN. (GAVACCJ 

REPORT PRIHT OlTZ: 17”DCC-1992 

ST001 START OATZ: 17-HDV-1992 
SPZCKLS: nowsc 

STRRIWIBWtD: CD-l 
““““““““““““““““““““---““““““““-”””””-””~-”--””““““““““““”””””””“________^___________““-““””””””“““““““““~“““““““““““““““” 
ANMAt MD: 921971fVl 010 szx: WLC 
AMMAt STAT074 COOL: S 

PROSECTOR 
HOURS POST tlORTW - 0 DATt Or NtCROPST: 24”NOv-92 

: rwmra~ 
ORGAN IITS. BY: ( 1 
PATHOLCCXST : (WT~CDOI 

---ORGAN YCICNTS lC74t snd 9 SOD1 WZIC!IT--- 

TZP,XXluL BOOY NZIGNT -- 26.4 

““““““““--“-““““----“““““““‘““““””-’”””””””””””----‘-‘---”--””-”----------““““““““““““““““””””””“““““““““““““J”““““““-“-““” 
--- G R a I s OBSLRVATCONS -- 

NO cross ABNORPXALITCZI. 
!ic 

~“““““““““““““““““““““““““““““““”””””””””””””””““““““““““”””””””““““““““““““““““““““““““““””””””““*“““““““““““““““““““““““” 
L-w MICROSCOPIC TXSSOL OBSZRVATXONS --- w 

TISSDE I NISTOPATHOLOClCAL PXNDttZCS DYSTRIBWTItW4 tSZVZRtl7) 

* 
NO TtSSVZS LXAMlHtD. 

zi 

5 

w 

STWT nmmznr92197 wNsmTo zwluoimEurnl. lNxALtH LmonnTORf 

I 1 

Paz an 

1 t 



Nccropay data lock4 on 1 I-WC-92 1681 

STODY Nw!BcR: 92197 ,ND,“,DtI~L GROSS AND lilSTOPATHOLOCY DATA REPORT PRINT DATE: lf-DLC-1992 
Pft Of ADMIN: ORAL (CAVAGtl SPECIES: HOUSC 
STUDY START DLTL: ll-NOV-1992 STRAINIBREtD: CD-1 
__________“__~*““__~~~~~~~~~~“~~~~~~~~””~~~~.”~~-““------”-”- _“““________““__~““_-----~------”-------~--”------------------ 

AHNUL NO: 92197nVZ 001 SEX: tL4I.c PROScCrOR : (ElASCHWl 
ANINAL STATUS tom: s “OURS POST HORTEM - 0 OhTO OP NCCROPSY: 29-NOV-92 ORGAN NTS. BY: ( 

PATHOLOClST 

--- 0 R C A N ” C I G H I S IGHI sod 9 R 0 D Y Y t 1 c ” T --- 

TLRMIHLL BODY “EIGHT -- 25.7 

___---_-- ____________________--------------”--------”-””“--“----“--------------“-“-------“-------------””---- +--------,---- 

--- c R 0 3 s OBSERVhTIONS --- 1 

NO GROSS ABNORW~LITILS. E 
la 

____““____-___-_____----“~---------”--””-”-----~-“-““------”~---“---------“-““------““-“----------““--------“---“-----“---”- 

s-e nlCROSCOPlC TISSUE OC‘SCRVATfONS --- v 

TiSSOL I H!STOPAtHOLDGICAL rINDlllGS 

NO TISSUES EXAHINCD. 

STUDY NtD0ER: 92197 WSNSANTO C,lVIRON”CNIhL “LILT,, LMORATORY Pmx I I 



Necropsy data lacked on 17"Ott-92 tee) 

dTWOY NOIUtCR: 92197 INDIVIDUAL CROSS AND HISTOPATUOLOCY DATA REPORT PRINT DATE: 17”otc-1992 
RTZ er hoJw9: OPAL (chvhcEJ 

1?-Nov-1992 
sPLC1ES: noUSC 

STOW START DATE: STIUINIBRLLO: CD-I 
“~~“~““~““““~“~~~-““-“““-“““~“““”””””””””””””””““““““~“~“”””~”””““-““““““““~~“~-“““~““““-~””””””“““~“““““““““~“~““~~“~~~~“~ 
RNfluL wo: J21,7W2 002 SEX : MALI! PROsccToR 
h”WflUt STAT115 CODE: S HOURS POST ImRTcfl - a DATE Of NECROPSY: 29”NOV-92 ORGAN WTS. BY! I 

PATNOLBCIST : l9WCDOi 

---ORGAN WElCHIS tCI9) and t SODI WEIGHT--- 

TctwtML BOOI MIGHT -- 24.6 

---““-““--“““-I”-----“-“““““““~“-””-””””-””””””-““““-““““-”””-~-“““““““-““--“-“““““--“““““”””””~“““““““““--““~~“--““-““--“”” 

--- 0 n 0 s s OBSLRVATSONS - 2 
scn. vzszcuIs) w 

IT”0PNYIYUt.L -- S9W.L - IlttW. 0.1 X 0.5 En. ii 
-““““““““““““““““““-“““~““~“““~“~”””””””””””~””“““““~~““~~””~”””“““~~““” “----“-_“_““-_-__“““““““““““““““”-”””-”-””---””-“--” * 

w-s nxCIOJCOPlC TlsaOt fJllYIRVATzOWs -- 

tsssue I ntsToPM9lo&ocIcAL ffRDlNcS DISTRsafJTloN tscwRItYJ 
* 

no TlSSU&S LXAWIWCD. 3 

i? 

f 

td 

SmJDT m7mcn:92197 ItoNShHTO CWfRDt8ERTAL HChLT7I IABOMTORY 

t I I I 

PACT. 12 

1 1 



NCCIOP~~ d.ata locked c,n 17”DEC-92 

STVDY NUHBPR: 92197 
RlC OF AWlIN: ORAL (GAVACICE) 
STUDY START DATE: 17-NOV-1992 

l”DI”lD”AL CROSS AND “ISTDPAT,tOLOCY DATA 

tee1 

REPORT PRlNT DhT,?: f 7-WC-1992 
SPECIES: HOUSE 

STltAru/mtEfD: CD-l 
“-“““““““““““““~“““““““~““~~““~~~”””~~”””~””””~~““““~““““”~”””~”“““~“““~“““““~“““~~~~“~~““””~”~”“~~~““~“~“““~“““~~““““~“~~- 

ANIHAL NO: 9219lUV2 003 stx: MLC PRoStCTOR : (BASCHW, 
ANIHAL STATUS CODE: S HOURS POST MORTEM - 0 DATE OF NECROPSY: 24”NOW-92 ORGAN UTS. 81: I 

PATHOLOGIST : WWJO; 

--- 0 R C A N W t 1 C H T 5 (GM) and \ 800 Y NE, CNT--- 

TtRMlNAL BODY WBftHT -- 24.9 

--““““-““““-“““““““““““““““““““-””””-””””””””-”-“““--““““””-””””-“““““““““““““-“““““““-“““””---”-““““““““““---,-““-“~-“““-”” 
--” c R 0 5 s OBSERVATIONS --- 

2 

KO LPOSS ABNORHALITtLS. E 
(D 

-__-_““___.““““““““““““~“““““~“--~”””””~”~”~~””“~““““~“““”~”””~~“““~~“~“““~“““““““~“~““~““”””~~”““~“““~~~““““““~““““““““~“~” 
-mm nlCRo.SCOPIC TISSUE 06SfRVhTIONS --- w 

TISSOL / I.,ST3PATHOLOCICAL rINDINCS DXSTRIBtJTYON (SLVLRITY) 

NO Tic 3UES CXAWXNCD. g 
VI 

5 

e 
St 

STDDY NUWMt:92197 “ONSANYO LtIVXROH?tENTU f!CALTH LABOMTORY PACE I1 
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necropsy data locknd on I?-MC-92 

.mwr NOWCR: 92191 INDIVIDUAL CROSS AND NfSTOPATHOLOCY DATA REPORT PRXNT DATE: ll-DEC-1992 
M-E Oi ADRIN: ORAL (GAVACCI 
STUDY START OATC: 1?-Nov-1992 

SPECIES: UOUSE 
sTRAzN/DltELD: CD-l 

““““““““““““““““““““““““““““““““”””””~””~””””””““““““~~“~”””*”””“““““““““““~“~““““““““~“““””””””““““““““““““““““““““““““““” 
ANIMAL NO: 9?197t4VZ 004 SCX: KALC PP0stCfoR 
ANIMAL STATUS CODC: S 

: (WDOYD) 
HOURS POST “ORTEW - 0 OAIL Of NECROPSY: 24-NOV-92 OPCAN Mrs. rm: ; 

PAtHOl.ocIST : rtwCo0; 

---ORGAN WEIGHTS (Cl4j and 9 BODY YL!GXf--- 

TEPnlNAt DOOY WLIGHT -- 22.2 

““““““““““““““““““““““““““““““““”””””””””””””””““““““““““”””””------““““-------““““---““““””””-”“““““““““““““~““““““““““““” 
--- C R 0 S S ObSCRVATSOIS --- l-3 

NO CROSS ABNORMALITXCS. & 
m 

“__““““““““““““““““““““““““““~““”””””””””~”””””““““““““““”””””-----““““““-““““““““““--““““””””””““““““““““““““““““““““““““”” 
. e-w n:cROSCOPIc TISSUE OlStRVATIONS --- c 

TlfSOt I H!STOPATNOLOCICAL fINDINGS DlSTRlWtlON tSCVERITYl 

NO TISSUES CXAkSrNtO. 4 

P 

ii 
(r. 
It 

w 

STUDY NU?UJLR:9219? “ONSANTO LNVIROIHCNTAL HCALTN UROMTORY 
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nrcropsy datrr iorkcd on ll-MC-92 

STUDY NUHBER: 92197 ,ND,“,nUA.r. CROSS AND MISTOPATIIOLOGY DATA REPORT PRINT DATE: 1 l-occ-1992 
PTE Or ADHIH: ORAL (CAVACEI SPECICS: IlOUSE 
STUDY START DATE: l?-HOV-1992 STRAIN/BREED: CD-l 
_________________-______________L_______”””~~~-~~~“-~~“~~””-””-”” ________“___________“““““““““~““”~”””””””””~”””“““““--““-- 

ANIML NO: 9219lV2 005 JPX: MLC PROSLCTOP : (RPCRUEI 
AUIMAL STATUS CODE: I HOURS POST HORTE” - 0 DATE 0,. NLCROPSI: 24-HOV-92 OPCAH WTS. ST: I 

PATNOLOG I ST : mmlO1 

--- 0 R G A N W C I G Ii f S (GM) and \ BODY WtlGHT--- 

TER,,lNAL llODT WtlCllT -- 21.9 

__““““““” “““““““““““““““““““““““““-““““““”””----””””””””“““““~“” “““-““““““““““-“““““““--“““““--“””””””””””””””,~“~“““““~~-””- 
--- t R 0 s s ORSCRVAtlOHS --- 

NO GROSS ABHORHALIT:ES. 

““““““““““” ______L_____________““““““““““““”””””””””””””””““““““““““”””””””““““~“““““““““““““““““““““””””””““““~~“” 
““” nfCROsCOPIC T’lSSUL OExSCRVAtlOHS --- 

TISSUC / HlSTOPATHOLOCfCAL flHD!NGS D~STRIBOTION (StVLRtTYl 

NO TISSOCS CXAH1HCO. 

STWY HOKRtR:92197 HUHSANTO E,4”XROR”ENTAL HEALTH LABORATORY PAGI! 15 



Necropsy data iockcd on ll-OEC-92 

I 

STUDY NUWER: 92191 ZHDZVZOUAL CROSS AHO HZSTOPATHOLOCY DATA 
RTC Of ALMZN: ORAL {GAVAGC) 

REPORT PRINT DATC: 17”DCC-1992 

STUDY START @ATC: It-NOV-1992 
SPLCzcS: Mouse 

STRAIH/BRCCO: co-1 
““““CLI”“-““““““““““_----I--------------”””””””““““““““““”””” “-“““““““-“^““““---“““““““““““““”””””””””””””””“““““““““-””””” 
ANIMAL HO: 92197W2 006 SLX: WALE PROSECTOR 
ANZKAL STATOS CWC: S HOURS POST PZORTCH - 0 

: (BASCHNI 
OAT2 Of NCCROPSI: 24”NOV-92 ORCAH WTS. BY: ( 

PATHOLOCZST : tmlcool 

---ORGAN NCZtNTS (GM1 and 0 BOOY WtZCHT--- 

l?iWIZNAZ. DODT NCZGHT -- 25.2 

““““‘“‘“““““““““‘“““‘-“-“‘-----‘-”---””””””””””““““““““““”””””””““““““““““““““““““““““““““””””””“““““““““““p”“““““““““““” 
--- c R 0 s s ODSCRVATZONS --- 

2 

NO ERO‘SS ABHORWALZTZLS. e 

““““““““““““““““““““-----------l---r----”””””””“““““““~““”””””””““““““““““““““““““““““““““””””””““““““““““““““““““-“““““““”” 
: 

-am HzCROsCoPIC tzSsuc ODSCRVATZONS --- w 

TISSUE / ZZfSTOPATNOLOCtCAL fZHDZNCf DZSTZlZDVT10N (SLvLRlTYl 

NO TXSSWCS CXAHZHCD. 
P 

& 
Y 

w 

STUDY ZN3WIW.R: 92197 

I I 

ttONSAHf0 CNVZRONHCNTAL HEALTH UZIORATORY 

J I I I 
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STUDI HUMBER: 92197 ,ND,“,D”hL CROSS AND H,STDPhTmLOG* DhTL REPORT PRINT DATE: 17-DEC-I 992 
RTC OF ADHIN: ORAL (GAVACtl SPECIES: HOUSP 
STUDZ START DATE: 17”NOV-1992 STPhIH/BRECD: co-1 
___________““__“____““““~““““~~~””””~~-~~~~~~~~~~~~~~~~~“~~~”””~-~“““~~“““~~~~~~“-~~“““~~“””-.-”““~----“~-“““““““---------- 
ANZHAL NO: 92197tW2 007 SEX: UhLE PROSECTOR : (HJ8OYrJI 
AHItlAL STAYOS CODE: S HOORS POST MORTEM - 0 DATE Or NECROPST: 24-NW-92 ORGAN WTS. BY: I 

PATHOLOGIST : rtHiCOOI 

--.. 0 R C A H N t I C H T 5 lCHl end 1 BOOl XI: I CHT--- 

TLZWZHhL EDDY WCZCHT -- 26.5 

> 
___““____““______“__““““““““~“““”””~-~””””””””-~~““““~~““”””””””““““““““““““~“““““““““~~““”~~”””“““~“““~-----““---~-“““~~~”” 

--- GROSS 0 8 S I: R V A T I 0 ” S --- ? 

IT 
NO CROSS hRNORMhL!TIl!S. 

F 
_“_____“““____“__-_“r__^____L_____L_____””~””~-~~““~“““~“”””””””“““““““““~“““““““““~“~““““”~~”””“““““~“““““~““““““~““-““““”~ 

6. ““” nlCROSCOPIC TISSUE 0BSCRVATZONS --- 

TZSSOE I HISTOPAtHOLOCZCAL ~ZNOZHCS DZSTRZBUTZOH (SWERZTYI 

B 
NO TISSUCS CXAHZHCD. 11 

s 

E 

w 

STOOY NUHRER: 92197 HOHSAHTO CNVZRONMENTAL HZXZ,TH LARORATORI PACE 17 



Nccropsy data lockwl on 17-OCC-92 

STODY IwmcR: 92197 
ntc or Ao@fIN: ORAL u2AVACLccI 
ITUD’I START OAT&: 17-HOV-1992 

INDIVfmJAL GROSJ AHO HISTOPAfHOLOCY DATA REPORT PRINT DATt: II-Ott-1992 
SPCCX ES: wousc 

STRAIRIBRECD: CD-1 
- - _ _ _ _ _ - _ _ _ _ _ _ - - _ - _ - - - - - - - - - - - - - - - - - - - - - * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - “ - - - - - - -  

ANtML NO: 92197+1V? 001 SEX : MALC PROSECTOR 
ANIHIL STATUS CODE:‘ S 

: (s*scsw, 
HOURS POST “URftH - 0 DATE Or HECROPSY: 24-NOV-92 ORGAN NTS. 8’1: ( 

PAtHOI.OCIST : w4cool 

---ORGAN WCICHTS (GM1 and 9 BODY WEIGHT--- 

TERIIZNAL BODY WtlGHT -- 28.4 

------------,-~-----------------------------------------------------------------------------------------------~------------- 
--- 0 R 0 s s OBSERVATIONS --- 

2 
NO CROSS ABNORMALITILS. 0 

lo’ ________L____--_-_--____________________-----”------------------------------------------------------------------------------ 
w-a nfCROSCoPIC TZSSOI OBSIRVATIONS -- w 

TtJSOt / HfSTOPATHOLOClCAL ~INDINCS D!STRIBUTION (StVtRITTt 

WO TISSUtS tXAHINLD. 

STUDY tIUHtCR:92197 

I J 

HOWANT CHVIROWtHTAL HCALTR LAEiORATORY 

I 

PAGCI: ld 

I 



Hccrop,y data locked on ll-OK-92 

STUOY NUMBER: 92197 INDIVIDUAL CROSS AND HISTOPATHOLOCY DATA REPORT PRINT DATE: 17-DCC-1992 
RTE OF ADHIN: ORAL (GAVACE) SPECILS: HOUSE 
STUDY START DATE: 17-NOV-I 392 STMIN/6RE~D: CD-1 
________________________________________-----”--------.---””--”-“--“-“------“---------“-----------“------“------------ -“-_- 
ANIhAL NO: 92197Hv2 003 sex: KALE PROSECTOR : [RPGRWl 
ANIKAL STATUS CODE: S HOWRS POST HORTEH - c DATE OF NLCROPSY: 24-NOV-92 ORCAN NtS. BY: I 

PATHOLOGIST 

--- 0 R C A N W L I C H T 9 ! : ” I and \ BODY “E I CHT--- 

TLFcIiINAL WI01 HEIGHT -- 29. 

---“____-_“___-_____--~--“--------”---- “_“-“-- _ -. --“L------------“““-----------------------”---”-----““---~--------“---” 

--- CROSS : t R Y , 1 I 0 N S --- 

KO CFCSS Ae”ORHI1.1~: -s. 
iG 

_“““___-_“__“-“_____--~-~--“------~-~. _ I.____“I_.~-________________L____________-””---“-----“---”-”---------““-------“---- 
v --- HlCrCS ’ I c rlSSUC OBSERVATIONS --- 

TISSDt I HISTO3lhf’:OLCCIChL T!NDIr^S DlStRIBOTlON ~SEVLRIT~~ 

4 
NC SISSUtC CKhHINCL; 

2 
,: 

w 

STUDY ~(R(BLR:92197 MONSANTO ENVIR0NHZNtP.L H&ALTH LABORATORY PACE I9 
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Necropsy data locked on l?-LXX-92 I@J 

STODX NOmlcR: 92197 XNDIVIDUAL CROSS AND HISTOPATHOLOGY DATA REPORT PRINT DATE: 17-otc-199 
RTC OF ADWXH: ORAL (CAVAGE) SPcClcs: MOWSC 
STODr START DATE: 17-NOV-1992 SffUIN/BRE&D: CD-l 
____-“-_--___“---_-_______________c_____------------------------“----------“--“-------------------------------------------- 
ANIHlrL NO: 9219711 001 SEX: HALE PROSECTOR : (6SGOLIJ 
AN1W.L STATUS CODE.: S HOURS POST HORTEH - 0 DATE OF NECROPSY: 24-NOV-92 ORGAN WTS. BY: ( J 

PATHOLOGIST : ~t++KOOl 

---0RChN MEftHfS fGt4I d nd \ BOO Y WE I tHT--- 

TCRHINAL BODY “EIGHT -- 23.0 

____________-^“_____-------“-----------------------------------------------““----------------------------------------------- 
-.a- c R 0 s s OilSCRVAtIONS --- 

NO GROSS AJlNORHAt~tILS. 

________f_----__^__-_______^____L__^____------------------------------------------------------------------------------------ 
--- HICROSCOPfC TISSUE OBSERVATIONS --- 

TISSCt I HIStOPAtHOLOCICAL FINDINGS DISTRIBUtION (SEVERITYI 

NO TISSUES CXAHINCD. 

STUDY NQl4ltR:92197 f4ONSANTO WVIROHFeNTAL HLALIH LAEOMTORY PAGE 71 



Nccmpsy data locked on I?-DEC-92 

STUOY NWCR: 92191 IND1VIDUAL CROSS AND H1StOPATfHOLOGY DATk REPORT PRlNt OATC: 17"DCC-1992 
RTC OF AlWIN: ORAL (GAVAGC) SPCCICS: MOUSE 
STUDY START OATC: 17”NOV-1992 S?RAfN/BRECD: CD-1 
“-““““_“““““_“““““_“-“-“““““““““”””””-””---”””----“-““---””-””””““““““~““““““““---“-““-“““-”””””“““““““““““““““““-““““-“““” 
ANIJM, NO: 92197J31 002 SEX: HAL!!. PROSECTOR 
ANIHhL STATOS COOL: S HOURS POST MORTCH - 0 DATl OF HECROPSI: 24-NOV-92 ORGAN WTS ,Yi ((8AsCNW; 

PATHOLOG& : (WWCDO) 

---ORGAN WEIGHTS fCJ4) and 18ODr WCICHT--- 

YCPMIN&L BODY lC%ICJiT -- 24.2 

“-““““““““““““““““““___________r_l______”””””””““““““““““-”-”””-“-““““--““““““““““““““-“““”””-””“““-“““-“““““-““““““““““““”” 
--- c $7 0 s 3 OBSERVATIONS --- 

LY.NOOC,SUBMX. 
LNIARC?ZO/PRCWNL.NI -- CNLARGLD - ONE. 0.2 X 0.3 Cti. 

“““““““““-“--“““““““____^_______________”””””””“-““““““““”””””””“-““““-““““““““““““““-““““”””””-“““““““““““-“““““““““““““--” 
w-m nlCROSCOPIC Txssuc OBStRVAtlOHS --- 

TZSSOC / NISTOPATHOLOCfCAL FINDINGS DISTRIBUTTON (SCVCRXTT) 

YO TISSUCS CXAHINCD. 

¶%I01 Nt7H!SER:92197 “ONSANTO CWVXROJMCWYAL NCALTH LA8ORATORY 

I 1. I 

PAW. 21 

I I I 



Wecro~sy data locked on I?-fJfX-92 (Wt 

StVDY NVKBIR: 92197 lNDfVIlWAL GROSS AND XISTOPATIIOLOGI DATA REPORT PRINT DATE: 17-DEC-1992 
ATE OF AOMXN: ORAL (GAVAGB) SPECltS: HOUSE 
STUDY START DAtt: 17-NOV-1992 STRhlNIBREED: CD-1 
~~““~~“~““~““““““~*~~~“~~~““~~“~”*””~””””~””~”~“““~~“~““~”””~~”~““~“““~““““““~“““““~~~~~““”~~”””~“~“““““~““~~““~~““-~““~--- 
ANIMAL NO: 92197Ul 003 SEX: UALS PROS&CTOR : WJBOYD) 
ANIMAL STATUS CODE: S HOURS POST NORTEN - 0 DATE OF NCCROPSY: 24-NW-92 ORGAN YTS. BY: I 

PATHOLOGIST : clet4cool 

---ORGAN WEIGHTS ICWI snd \ BODI HE I GHT--- 

TERMINAL BODY MtGHt -- 23.6 

““_~“““~“~*“-~~““““~““~“““~~~-““”~~~~”~~~~~””~~~“““~~“~“~~~~”~”~“~“~““““~~~“~“~““““““““~““””””””“-~““~~“-~“““~----~““~““““”” 
--- c R 0 s s 06SCRVAIIONS --- 

NO CROSS ABNORMALXTIES. 
r 

_“““_“““~““_~“~~*~““““~““““““““~”””~~~~~~”~~~~~““~“““““““””~”~~”“~~““““~“““““““~~““““-~“““””””~”“-~-~---~“-----~------““---- 
m.- nXCROSCOPIC TISSVC OBSLRVAtlONS --- 

P 

TISSUE / HISTOPATHOX.OCfCAt FINDINGS I)ISTR!BUTfON ISCVWtXTYl 

NO TISSUES LXAHINCO. 

STUDY NO?4IER:92197 t4ONSANTO CRVlROM4ENTAL HCAL?H LABORATORY PAW 73 



NccroJwy data locked on ll-OK-92 

I I I 

STUDY NVnBtR: 92197 IND1VIRtJAL CROSS A”D HISTOPATHOLOGY DATA 
RTE OF ADWIN: 

REPORT PRINT DATE: 17-DEC-1992 
ofw (CAVAC~~ SPECXES: MOUSE 

STUDY STAR? DATE: ll-NOV-1992 StRAXN/BRELD: co-1 
““““““““““““““““““““““““““““““““”””””””””””””””“““““““““~”””””””““““““““““““““““~“““““““““””””””“““““““““““““““~““““““““““” 
ANWAL ND: 92191~1 004 SEX : MLC PROSECtOR 
ANIMAL STATUS CODE: S 

: WPCRUO) 
HOURS POST Hon~Ew - 0 DATE OF NLCROPSY: 24”NOV-92 ORGAN YTS. BY: ( 

PAtHOLDGI St : {WCDOI 

---ORGAN WEIGHTS tGl4, and * BODY WEIGHT--- 

TlWJ4INAL BODY WEIGHT -- 28.0 

“““““““““““““““““““““““““““““~““-””””””””””””””“““-““““““~””””””““““““““-----“““““““““““““””””””“““““““““~““~“““““““““““““~” 
--- C R 0 S S OBStRVATIONS --- 

PflOITARY 
NOTE: LOST AT NCCROPSY. 

“~““““““““““““““““““______________c_____”””””””““““““““““~””””””““““““““““““““““““““““““““””””””“““““““““““““““““““““-““““~” 

L-w MzCROSCoPrC TISSOC OBSCRVATZONS --- 

TISSWC I NIStOPAtHOLDGICAL F!NDINGS DISTRXBLJTION (SEVCFUTY) 

NO TI$SOLS EXAWINED. 

STUDY NWMILR: 92197 

I I 

WNSANTO E?iVIROtH%tTAL HEALTH LABORATORl 

I f 1 I I I 
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Nccrapsy data locked on 17-OK-92 lee? 

STODY HOHBCR: 92197 1NDIVlDUAL CROSS AND HtSTOPATHOLOCY DATA REPORT PRINT DATE: 17”OEC-1992 
RTC OF AOWN: OPAL (GAVAGEI SPCCIES: HOUSE 
STUDY START DATC: 17”NOV-1992 STRAIN/BK%D: CD-l 
______““““““““““__““____^______________r””~”””~““““““““““”””””””““--““-“““““““““““~“““““““”””””~~““““““““““““--““““-------- 
ANIMAL ND: 9219341 005 SEX: HALE PROSCCTOR : (BASCHW) 
ANIKAL STATUS CODE: S HOURS POST HORTEH - 0 DATE OF NECROPSY: 24-NOV-92 ORGAN UTS. BY: ( I 

PATHOLOGIST : WM4CDO~ 

---ORGAN HCIGHTS (Cl41 and 3 BOO Y WC I CHT--- 

tCJV4INAL BODY MCIGHT -- 23.9 

~~~~~“~~“““~“““““~~“““““““““““““”””””””””””””””““““““““““”””””””~“““““““““““““““““~“““““““””””””“““““~~~~~--~“~~~ “““““““““-” 

*-- c R 0 s s bBSF.RVAtIONS --- 

NO GROSS ABNORHALJTJES. 
: 

_“““““““““““““^-“-““““““““““““““””””””” “_“““““““““““““““~““““““““““““““””~””””””””””””~“““““““““”””””””““““““““““““““-““““-” 
“mm HICROSCDPIC TISSUE OBSERVATIONS --- 

P 

TISSUE I HISTOPATHOLDGXCAL FINDINGS DISTRlt,UTION (SEVERITY1 

ND TISSUES EXAHINtD. 4 
TJ 

5 

e 
x 

w 
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Hecropsy data locked on I?-DCC-92 t-1 

STUDY NUM,ER: 92197 
RTE OF AOWN: ORAL (CAVAGE) 
STUDY START DATE: 17-NOV-1992 

INDJVJDUAL CROSS AND HtSTOPATHOLDGY DA7A REPORT PRINT DATE: 17-DEC-1992 
SPECICS: MOUSE 

S7RAtN/8RJtED: CD-l 
------------------c------------------------------------------------------------------------”*-------~---------------------- 

ANIMAL NO: 92197141 006 SEX: HALE PROSECTOR 
ANIttAJ. STATUS CODE: S HOURS POST HORTEtl - 0 

: ICSGOLt) 
DATC Or NBCROPSY: 24-NOV-92 ORGAN NTS. 81: I J 

PAtHOLOCtST : I-DO) 

---ORGAN WCJCHTS IGMl and \ 8ODY YEtCHT--- 

TtfflJNAL BODY ~tGH7 -- il.1 

---_--_--^-----------------------~------------------------------------------------------------------------------------------ 
--- G R 0 S S OBfCRVATXONS --- 

2 
NO GROSS ABNORHALITILS. E 

Iv ------_-------------___________________^------------------------------------------------------------------------------------ 
s-a WXCROSCOPIC TISSWC OISERVATIONS --- w 

TXSSUC I HtSTOPATHOLGCXCAL F!NDttJGS 

NO TISSUES tXAl9INfD. 

DtSTRIBUTtON tStVER:TYJ 

9 

B 
3 

& 
x 

W 
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Nccropty data locked on 17-DEC-92 

STUDY NUliBER: 92197 INDIVIDUAL CROSS AND HISTOPATHOLOGY DATA REPORT PRINT DATE: 17-OK-1992 
RTE OC ADHIN: ORAL (CAVACE) SPECIES: MUSE 
STUDY START DATE: !7-NOV-1992 
------------c------------------------_.-__.-___“___“.______”__””________----“-------------------------~~~~~!~~~~~~--~~~~ 
ANJKAL NO: 92197Hl 007 SEX : HALE PROS!ZCTOR 
ANtHAL STArJS CODE: f 

: (HJSOYD) 
HOURS POST MORTEM - 0 DATE OT KECROPSY: 24-NOV-92 ORGAN HTS. BY: ( I 

PATHOLOGIST : tn+rCDOl 

---ORGAN WEIGHTS (G”, and t BODY Y&tGHT--- 

TERWNAL 6ODY MtCHT -- 27.7 

--------------------------------”-------------------------~----------------------------------------------------------------- 

--- G R 0 S S O~SCRVATIONS --- 
2 

NO CROSS ABNORHALITJLS. ‘I, 
m ------_---L_--__--__-----------“-------------------------------------------------------------------------------------------- 

m-m MICROSCOPIC TXSSUT. OBSERVATIONS --- I- 

71SSW. I HISTOPATHOLOCICAL FINDINGS DISTRJFJUTXON (SCVERITY) 

NO TISSUES EXAHINED. 

STDDY NUMBLR: 92197 UONSANTO CNVJRONHSNTAL HEALTH LABORATORY PACB 27 



Nccropsy data lacked on 17”DEC-92 

STUDY N-CR: 92197 INDJVIDUAL GROSS ARD HISTOPATHOLWY DATA 
PTE OF ADMlN: 

REPORT PRtNT DATE: I?-DEC-1992 
0Jut (CAVRGE~ SPfCtEs: nousc 

STODY START DATE: ll-NDV-1992 STRAXN/6REED: CD-1 
~~“““_“~~~~“~~~~~--~__C_________________”””~~~~~~~-~~““““””~~~~~~~~“~~~“~~~“~~~~“~~~““~~~~~~~~””~~~“~~~~~““~~~~~~“~“~~~~~“” 
ANIMAL NO: 92197W1 000 stx: nALC PROSECTOR 
ANXKAL STATUS CODE: S 

: (BASCHW) 
HOURS POST J,GRTE,, - 0 DATE OF NLCROPSY: 24”NDV-92 ORGAN WfS. BY: t 

I PATHOLOGIST : ,,DO; 

---ORGAN WEJGHTS (GM) and 8 BODY WEIGHT--- 

TERMNIL BODY IfEtCH -- 24.9 

“~“-~~“““-__----““““__l________r________----”----~“----“---~-”-----“---~““-----“-“-“““--““~-~----~---~“-~--““------“-“---“-” 
--- G R 0 S S OBSERVATIONS --- 

LY.NODE,SUtMAX. 
ENLARCED/PROWNENT -- LNLARCED - ONE. 0.2 X 0.4 CM. 

STUD7 NDBBCR:92197 MONSANTO LNVtRDWiEHTAL HEALTH LABOJWTORY PACE 28 
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Necropsy data locked on 17”DEC-92 Ieel 

STUDY NUhBER: 92197 JNDlVJOUAL CROSS AND HJSTOPATHOLOCY DATA REPORT PRINT DATE: 17"DEC-1992 \ 

ANJKAL NO: 92197Ml 009 SEX : tlhLE PROSECTOR : (ESGDLIl 
ANIMAL STATOS CODE: S HOORS POST HDRTEII - 0 DATE OF NECROPSY: 24”NOV-92 ORGAN Ml-S. BY: 1 

PATHOLOGIST : ,tMCDO! 

---ORGAN WEIGHTS IC,,, end \ BODY WEIGHT--- 

t&RMNAL BODY h-EIGHT -- 26.5 

_“““““““_“_“_““_“““_“““““““““~“~””””-””-”””””””-““““-““““~”~”””~“““““““““-““““““““““““““““~~””””“-“-“““““““““““““~““““““““”” 
--- G R 0 s s OBSCRVATJONS --- 2 

NO CROSS ABNORHALITJES. r 
lo 

_________________-__“““--“---“-“”””””””””””” _______________-“““““““~““““““““”””””””””-”-”””-“---~“~““””””””~““~““““““““““““” 
““S HJCROSCOPIC rtssuc OB?.ERVATIONS --- P 

TJSSDE / HJSTOPATHCLOGICAL FlNDINtS DJSTRIB”tJON fSEVERITY1 

> 

NO TlSSUES EXRHINED. 

f 

E 
x 

w 

STUDY NOKOCR:9219? MONSANTO LNVJRONMENTAL HEALTH LABORATORY PAGE 29 



Nccropsy d&r locked on I)-OK-92 

STUOY HwaLR: 92191 INDIVIDUAL CROSS AND HISTOPAttIOLOGI DATA REPORT PRINT DhTE: I?-01X-1992 
RTL at- AmIN: ORAL (CAVACEl SPECILS: nOuSE < 
STUbl START Dhtt: 1 I-NOV-I 992 STP.AIN/I,REOD: CD-l “________““_________--------------------------------------------------------“----------~-----~--------------------“-------- 
ANlMhL No: 92197Hl 010 sex: HALT PROSCCTOR : (fuvxwL, 
ANIMAL STATUS COW: S HOURS POST MORTEM - 0 DATE OC NCCROPSY: 21-NOV-92 ORGAN 9tTS. BY: ( ) 

PAtHOLOCxSt : m9iCDOl 

---ORGAN WEIGHTS ICH) and \ BODY WEIGHT--- 

TtfWINAL BODY HEIGHT -- 25.9 

-__-“*-__-_---_-_-_-____________________------”--------------------------------“---“----“------------“---------------------- 
--- 0 R a 9 9 OB$cRVbTxOHs --- c3 

NO CROSS ABNORHALlTlCS. E 

kl -“_-_____I-__-----__----“-------”-----------”--“-------------”------“---------------------”--------------------------------- 
w-m HICROSCOPIC TISSUL OBJLRVhTIONS --- P 

TfSSDt / HIStOPhTHOtOCICAt ~XNDIWS DSSTRIBUTION ~SLWXITY) 

NO TISSDCS LXAHINCD. 

3 

STUDY MJ?mER:92!97 HONSANTO LNVIRONtG?NTAL HLUTH LAEORhtDRY 

I 

PACI: 30 
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Nccrop~y ddta locked on I?-DEC-92 

STUDY NOEIBER: 92197 
RTL or AOMIN: ORAL (CAVACE) 
STDOY START OATL: 17”NOV-1992 

INDIVIDUAL CROSS AND HISTOPAtHOLOCY DATA REPORT PRINT DATE: 17-DEC-1992 
SPECIES: UOUSE 

STMIN/BPZLD: CD-l 
““““““““-~““““““““--““““““““““““””””--””””””””~““““““““““””-””~”““““““““““““““““““““““““““””””””““““““““““““~““““~-~““““““” 

ANIMAL NO: 92197,,2 001 SCX : UALC PROSECTOR 
ANIMAL SThTOS COW: S HOURS POST MORTEM - 0 DATE Or NCCROPSY: 24”NW-92 ORGAN KTS. BYi ;RPGR”E’ 

PATHOLOGIST : ,te44cool 

---ORGAN WtZ!CNTS (Ct41 and 9 acDr “tsCHt--- 

TtWtlNkL BODY KCXGHT -- 23.6 

“~““““^“~“““““““““““““~~““““~“““”””””-””~””””””““““““““““~”””~””“~~““““““““““““““““““““““~””””~”“““““““““~““““““““““““““~“”” 
--- c R 0 s 9 OBSLRVATSONS --- 2 

PITlJlTMY 6 
t- 

NOTE: LOST AT NECROPSY. ID 

““-“-““““““““““--“““________^___________””-””””“““““““-“-””””-””“““““-““““““““““““““““““--”””-””--““““““““““----““““““““““”” w 
B-B tilcRoSCOPIC TISSDC OBSERVATIONS --- 

TtSSOC / IfISTOPAfNOLOClCAL FINDtNCS OISTRIBUtION (SCV-CRITY) 

k 

NO TlSS’JfS CXAHINED. v 

ii 
a 

G 

w 

STODI NSOtBCR: 92197 MONSANTO C?iVIROIRONTAL HtkLtH LhBORATORl PACE 11 



Nacropsy data locked on 17”OK-92 Ieel 

STDDY NUMER: 92197 INDlVIDttAL GROSS AND HISTOPATNOLOGY DATA. 
RTt Of AOPtfN: ORAL (CAVACLI 

PEPORT PRINT DATE: 17”DCC-1992 

STUDI START DATE: I?-NOV-1992 
SPCCIES: HOUSE 

STRhIH/BRCLD: CD- 1 
“~~“““~““““~““~~~“““__________________^_””””~””“.““““““““”””””””““““~“““““““““““~““““~“““~~”~”””““““““““--““““~-““““““““““” 
ANXML NO: 92197flt 002 SEX: HALE PROSeCtOR 
ANlt4AL STATUS CODE: S HOURS POST HORTEH - 0 

: WJBOYD) 
DATE OF NOCROPSY: 24”NOV-92 ORGAN WTS. 81: ( 

PATHOLOGIST : IIMmtOl 

---ORGAN YElGtlTS (OH1 end ti BODY NtICHT--- 

TCRMINhL BODY NEICHT -- 26.3 

“~“_““““_““~“~““““~““““““““““~““”~~””””””””””””““~~““““““”””””~”““““~““““““““““~“~““~“““““”””””~““~““““““~““““““““~“““““““”” 
--- G R 0 S S OBSCRVATIONS --- 

ND CROSS ABNORktALITItS. ” 

L. 
“~““““““““““““““““““““““““~“““““~””~””~””~”””~”“““““~““““”””~~””““““““~-“~“““~“““““““““~“~””~”””~““““~“““~~~“““““““~““““““”” 

“BS WlCROSCOPIC TISSUE OBSERVATIONS --- w 

11sswc I HISTOPATJHOLDCICAL ~~NDIRDs BISTRIBUTION (SEVERITY) 

NO TISSUES CXAMINLD. 
z 

? 
5 

STUDY NUt.fBER:92197 UONSANTO CtWIRONKEh~AL HEALTH LABORATORY 
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Nccropsy dsts locked on 17-DEC-92 t-1 

STOOY NWBER: 92197 ,HOI”I”“AL GROSS ANO HIStOPATHOLOCY DATA REPORT PRINT DATE: I)-DEC-1992 
RTC Of ADt4tN: ORAL tCAVACE) SPECIES: nouse 
STUDY START DATE: I?-NOV-1992 STRAIN/BREED: CD-1 
__“_“““_~“~“___*_““““~“~~~~“~~~~~~~~~~~~”~””~”~~“~~~~~~~~~~~~~~~~“~~~~~~~~~~~~~~~~~~~~~“-~”””””~“~“-~~~~~~~“~“~“-~--------- 

ANIMAL NO: 92197H2 003 SEX: WU.E PROSECTOR : (tSGOtI1 
ANIMAL STAT’JS CODE: S HOURS POST HORTEH - 0 DATE OF NECROPSY: 24-NOV-92 ORGAN NTS. BY: I I 

PATHOLOGIST : IMQICDO) 

---ORGAN WEIGHTS fGMl and 9 BODY WEIGHT--- 

TERMINAL BODY UEICHT -- 22.9 

“““~___~^“““““L”L_““_-~~~“~~~~~~C------~”””~~~”~~~“~~~“~“~~~~~~~~~~~~~~~~~~~~“~~~~~~“~“~“~~””~~~~“~~“~“~“““~“““~“~~“- “__““” 

--- c R 0 s s 0 B 3 C R V A t I 0 N S --- 2 
NO CROSS AENORl+AL7fICS. z 

TlSSOC I HISTOPATHOl.OClCAL fINDtNCS 

NO TISSOCS EXAHINLD. 

DISTRIBUTION (StVERXTYI 

t 

s 

5 

e 
x 

STO,,,’ NWBLR:92197 MONSANTO ENVIRONHENTAL HEALTH LABORATORY PACE 13 



Necrcpsy data locked o” 17”DEC-92 leb, 

STUDY NUMBER: 92197 INDIVIDUAL GROSS AND HISTOPATHOLOCY DATA 
RtE OF ADt4XN: 0fW.L (GAVAGEI 

REPORT PRtNT DATE: 17”DEC-1992 
HOUSE 

STWDY START DATE: 17”NOV-1992 
SPECIES: 

STRAIN/6RtCD: CD-l 
““~““~“““~““““““““““_____I______________””””””~“““~““-“““”””””””““““““““““““““~“““““~~““““”””””~““““““““““““““““““““““““““” 
ANIMAL NO: 92197H2 004 SEX : nALC 
ANtHAL STATUS CODE: r, 

PROSECTOR 
HOORS POST HORTCH - 0 

: (BASCHW) 
DATE Of NECROPSY: 24”NOV-92 ORGAN WTS. BP: ( 

PATHOLOGIST : w4cDOI 

---ORGAN WEtCHTS tCH) and \ BODY WEIGHT--- 

TERMINAL BODY WEIGHT -- 22.4 

“““““““-““““““““~““““-“-““““““““~~”~””””~”””””~““““““““““””~””””““““““““““““““““““““““~“““””””””“-“““““~“““~““““““““““““““”” 
--- c R 0 5 s OBSLRVAtIONS --- 

LIVER 
TDCUS, 8RO”N/YELLOY/TAN -- LEFT LATLRAL LORL - SCRDSA, < 0.1 
CM, ROUND. POORLY-DLKARCATED, YELLOW, CI.kT FOCDS. 

“-““““-““-““““““““““““““-“““““““”””””””””””””””““““““““““”””””””“““““““““““““““~“““““““““~”””~””““““““““““““““““““““““““““”” 

me- nICROSCOPIC TSSSOZ OBSLRVATI OHS --- 

TISSUE I HISTOPATHOLOCICAL FtNDtNCS DISTRIBUTION (SEVERITY) 

NO TISSULS EXAMINED. 

STUDY NDMBER:92197 MONSANTO ENVtRONWlNTAL HEALTH LARDRATORY PAGE 34 
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Hecropsy data locked on 17”DEC-92 

STUDY NWBCR: 92197 
RTC Or ADHIN: ORAL (GAVAGE) 
STUDY START DATE: 17”NOV-1992 

INDIVtDUAL GROSS AND HtSTOPATIIOLOCY DATA 

tee, 

REPORT PRINT DATE: t7-DEC-1992 
SPECIES: HOUSE 

STRAIN/BREED: CD-l 
~““““““““““““““““““““““““-“““-““”””””””””””””””““““““““““”””””””“““““““““““““““““““““““~““””””””“““““““““-““““““““““““““““” 

ANttUL NO: 92197H2 005 SEX : UALC PROSECTOR 
ANIMAL STATUS CODE: S HOURS POST HORTEH - 0 DATE OF NECROPSY: 24”NOV-92 : ~HmoYD1 ORGAN RTS. BY: t 

PAtNOLOGtST : 4MWCDOl 

---ORGAN NEtGHTS (GH) and I BODY RLICNT--- 

TEPJ4INAL BOOX HEXGHT -- 22.9 

““““““““““““““““““““““““““““““““””””” ““““““““““““““““““““_____________LL_____”””””””“““““““““~”””””””““““““““““““““““““““““” 

--- C R 0 S S OBSERVATIONS --- r3 

PITUITARY 
& 

NOtE : LOST AT NLCROPSY. K 

“““^““““““““““““““““““““““““““““”””””””””””””””““““““““““”””””~~“““~“““““““““““~“““~““““““””””””““““““““““““““““““““““““““”” c-’ 

m-.. HICROSCOPtC TtSSUE 06SERVATIONS --- 

TISSUC / HtSTOPAlHOLOCtCAL fINDINGS DlSTRtB1tTION ISCVERITY) 

NO TtSSUES CXAWINCD. 

STODY NMBER:92197 UONSANTO CNVIROI(C&HTAL HEALTH LARORATORY PACE ,5 



Nccropsy data locked on I?-DEC-92 fBb. 

STUDY NUHBLR: 922 97 
RTC OK ADHIN: ORAL (GAVACK) 
STUDY START DATE: 17”NOV-1992 

INO~VIDIJAL GROSS AND RtsroPATnoLoCr DATA RLPORT PRINT DATE: II-DEC-1992 
SPcCIls: nousc 

STRAtN/BRKKD: CD-l 
~~““““_““““““““““~“_““““““““““““~~””””~”--”””~”“~~~~.-~~~”””~~””~“““~~“““~““““““““~“““““““””””””“““““~““““““““““~--“~““~~“” 

ANIUAL NO: 92197M2 006 SEX: HALE PROSKCTOR : fBASCHW1 
ANIMAL. STATUS COOK: S HOURS POST W,RTEn - 0 DATE OS NECROPSY: 24”NW-92 ORGAN WTS. BY: ( 

PATHOLOGIST : W%7,CDO~ 

--- 0 R C A N WEIGHTS f GH 1 and \ BODY WLICHT--- 

TCRXINAL BODY NKICHT -- 25.9 

““““““““~“““_“““““““I___________________”””””””“~““““““““”””””””“““~-“““““““““““~““~““““““~”””””““““““““““““-“-““““~“-““---- 
--- G R 0 s s ODSERVATtONS --- 

LIVER 
POCOS, RTD/PURPLt/BtACK -- LCPT LATERAL LOOBE - SCROSA, < 0.1 
CM. tRRt?CULAR, POORLY-DEUARCATCD, DARK RED. KWT TOCOS. 

-___““ “__“___“_“-_““___I________________”~-~”” ” “ “ “ “ “ “ “ “ “ “ ” ” ”~”” ” “ “ “ “ “ “ “ “ “ “ “ “ “ “ “ “ “ “ “ “ “ “ “ “ “ “ ” ” ” ” ” ” “ “ “ “ “ “ “ “ “ “ “ “ “ “ “ “ “ “ - “ “ “ “ “ “ “ - -  

- - -  HICROSCOPIC TISSUE OBSKRVATIONS --- 

TISSOC / NISTOPATHOLOCICAL KtNOINCS DISTRIBUTION tSEVKRITY1 

NO TISSUES LXAHINED. 

sTODI NUMBER:92197 

\ I T I 

“ONSMTO EWIRONHENTAL “‘SALT” tAt3ORAToRt PACE 36 
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Nccropsy data locked on 17-OCC-92 

STUDY NUMBER: 9219? 
RTC OF ADWIN: ORAL (CAVAGE) 

1NDIVIDUAL GROSS AND HIST0PAtHOLOCY DATA REPORT PRINT DATE: 17-OCC-1992 

STUDY START DATE: 17”NOV-1992 
SPECIES: HOUSE 

STRAIN/BREED: co-1 
--------------------__c_________________””~-”””~“““““-“““”””””””““~““““““““““~“““---““““““””””~”““““““~““““““““““~““~“““““” 
ANIMAL NO: 92197112 007 SEX: (ULE 
ANICVLL STATUS C0D.C: S 

PROSECTOR 
HOURS POST flORTEl4 - 0 

: (EscoLrl 
DATE OF NECROPSY: 21-NOV-92 ORGAN NW. BY: ( 

PATHOLOGXST : (McDO1 

---ORGAN itEIGHtS (CH) and * BODY WtICHt--- 

TCPMNAL BODY REICHT -- 24.1 

“““----““-----------_______c____________”””””””““““““““““”””””””““““““““““““~“““““““““““““”~””””““““““““““““““““““““““““““”” 

-*- C R 0 5 5 OBSCRVATIONS --- 
r;l 

NO GROSS A8NORWALItXCS. tY 

r 
““““““““““““““““““---““““““““~““~””-”-”””””””””““““““““““”””””””““““““““““““““““““““““““““””””””“““~““““““““““““““““““““~“”” 

-. nrCROScOPIC rISsIJL OBSLRVATIONS --- w 

TISSUt I HfStOPAtWOL6C!CAL FIND!NGS DISTRIBOTION (SWERITYI 

NO TISSUCS CXAt4INCD. 

STUDY NUMBCR:92197 MONSANTO ENVI!iONMCNtAL HEALTH LABORATORY PICE 37 



Hccropsy daC.3 locked on !l-DEC-92 Ieel 

STUDY NUHBLR: 92197 
RTE Of AOHIN: OPAL (CAVAGEI 
STUDY STiJZT DATE: 17-NOV-1992 

INDIVIDUAL CROSS AND HISTOPATWOLOCY DATA REPORT PRINT DATE! 17-DEC-1992 
SPECICS: HOUSE 

STRIIINfBREED: CD-I 

ANIMAL NO: 92197H2 008 SEX: UALC PROSECTOR : (RPCRut) 
ANIMAL STATUS CODE: S HOURS POST HORTlH - 0 DATE OF NLCROPSP: 24-NOV-92 ORGAN WTS. BK: ( 

PATHOLOGIST : tle4c,o1 

--- 0 R C A H H E I C II t S I GHI and ( BODY WE I CHT--- 

TLRnlNAL BODY “EIGHT -- 27.1 

_“““__““““_““““____-_______________f____”””””””“““““~“-““”””””””“““““““““““-“~~“~~~“““~~““”---~”“““““---“-““““““~~“~“~““““””  

--- 13 R 0 S S 0 8 S C R V A t I 0 N S --- rj 

NO CROSS ABNORHALITIES. & 
In 

““” HICROSCOPIC TlSSOC 0 B S t R V A f 1 0 N S --- c) 

TISSUE / HISTOPATHOLOCICAL FINDINGS DfSTRIBOtION (SEVERITY) 

w 

STUDY HCt+sER:921¶7 

‘I I 1: 1 I I I 



Nccropsy data locked on 17-DFC-92 Ieel 

StUDi NUHBER: 92191 INDJVIDOAL GROSS AND HIStOPAtROLOCY OAtA REPORT PRINT DATE: 17-DISC-1992 
RTE OF ADHIN: ORAL (GAVIIGEI SPECIES: nousc 
STUDY START DATE: 11-NOV-1992 STRAIN/BREED: CD-1 
““““““““““““““““__~“““““““““““““”””””””””~”~”””~““~~“““~“~~~””””“““~“““““~~“““““““~“““““““””””””““““““““““““““““““““““““““” 
ANIMAL NO: 92197~2 009 sex: MALE PROSECTOR : (BASCW) 
ANIHAL STATUS CODE: S HOURS POST MORTEM - 0 DATE OF NECROPSY: 24”NW-92 ORGAN WTS. BY: ( 

PATHOLOGIST : w44cDO~ 

--- 0 R G A N H E I G H t 5 ,Gn) and \ 800 Y WE 7 GRt--- 

tEPJ4INAL BODY REICHT -- 27.4 

__-““““_““““““““___““““““““““-““”””””””””””””””“““““““““~”~”””””“““““““““““““““““““““““““-””””””“-““““““-““““““---“““““-““”” 
--- C R 0 S S ORSERVATXONS --- 

NO GROSS ARNORHALXTIES. 

____“““~““~~“““~_“^“““““““““““““”~”””””” ___“___________--“__““““““““““““””~””””””””””””~“““““““““”””~”””““~““““-“““““““““““- 
“em k,ICROSCOPIC TISSUE OBSERVATIONS --- 

TISSUL I HIStOPAtHOLOClChL FINDINGS DISTRIBUTION (SCMRITY) 

NO TISSUES EXAHYNED. 

STIJDY NUMBtR:92197 MONSANTO CIWIRONkR%thL HEILTH UBORATORY PAGE 39 



Necropsy data locked on ll-WC-92 fBb# 

STUDY NUMRER: 92197 INDIVIDUAL cfloss AND ~~I~ToPATROLOGY DATA REPORT PRINT DATE: ll-DEC-1992 
ATE OF AWIN: ORAL (CAVACE) SPECIES: HOUSE 
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Necrop-y dnta locked on 17-WC-92 Ieel 

STUDY NUKBER: 92197 
RT& Of ADHIN: OPAL (GAV~CEl 
STUDY START DATE: 17-NOV-1992 
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STRAIN/BREED: CD-I 
-----_-------_--________________________----------“-----“------------~“------“------““------~--”--~---------“““----------~- 

ANIMAL NO: 92197H3 002 sex: HALL PROSECTOR : (EScoLlt 
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PATHOLOGIST : w4cIIo1 

---ORGAN WElGHTS (GH) and I BODY WEIGHT--- 

TCRHINAL BODY WEIGHT -- 23.6 
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Nccropsy data laekcd an 17”DEC-92 

STUDY NOMBCR: 92197 INDIVIDUAL CROSS AND NISTOPATHOLOGI DATA 
Rtt Of ADWN: OPAL 1CAVAGCl 

REPORT PRINT DATE: 17-DLC-1992 

STUDY START OAT.?: 17”NOV-1992 
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STUDY NUMWZR: 92197 lHDlV!OUAL CROSS AND HISTOPATHOLOGY DATA REPORT PRINT DATE: 17-DLC-1992 
RTE OP AtwIt?* 
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Necropsy data locked on 17-D&C-92 

STUDX NUMBER: 92197 INDIVIDUAL CROSS AND HISTOPATHOLOGY DATA REPORT PRINT DATE: 17”DEC-1992 
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Nccrop,y dstn locked on 17-DEC-92 

STUDY NUMt3Y.R: 92197 
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STUDY NOMBER: 92197 INDIVIDIIAL CROSS AND HXSPOPAIHOLOCY DATA * RXPORT PRINT DATE: ll-DEC-1992 
ATE Or ADHIW: ORAL (CAVAGE j SPECIES: HOUSE 
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ABSTRACT 

 

A 90 day goat feeding study was conducted with hybrid cottonseed. Treatment groups  

Included Goats fed cottonseed that was genetically modified to contain a protein from  

Bacillus thuringiensis subsp. Kurstaki (B.tk), and control groups were fed cottonseed 

that did not contain the B.t. protein. All cotton seed was provided by M/s Maharashtra 

hybrid Seeds Company Ltd. Mumbai, India. Twenty four male and twenty four female 

goats fo the Barberi breed were divided by the random block method into four 

treatment group. Each contained 6 male and 6 female goats. Each treatment group 

were  fed cottonseed mixed with concentrate ration for 90 day period. The treatment 

groups were as follows: Tr.1, Hybrid MCU-5 with Bt; Tr.2, Hybrid MCU-5 without 

Bt; Tr.3, Hybrid LRA with Bt; and Tr.4 Hybrid LRA without Bt. The ration (feed 

concentrate only) fed to the animals was analysed for chemical composition (crude 

protein, fat, acid detergent fiber, vitamin A& E, and minerals). The drinking water 

was also analysed for chemical composition. 

  

Feed intake, weight gain, heamatology and serum enzymes were measured for each 

goat during the feeding period of study. At the end of the study, the animals were 

assessed for gross pathology and histopathology. It is concluded from results of the 

above analyses, that  and safe for animal feed as control conttonseed without the Bt 

protein. Although some gross pathology and histopathological differences were 

observed across the 48 goats in the entire study, none of the difference were 

attributable to any of the cottonseed feeding treatments, and were typical for goats 

feeding on cottonseed. 

 

INTRODUCTION 

 

The objective of this study was to compare the wholesomeness of cottonseeds with 

Cry IA(c) protein (Referred to as Bt. Protein) with control seeds that do not contain 

the Cry IA (c) protein. Cottonseeds of cottonline  with Bt and control cotton lines 

were administered to the goats through their diet for 90 days. 



Data was generated using two cotton lines-with and without Bt proteins (Treatments 
shown in the table below). The comparative assessment was to help achieve an insight 
into whether there are any differences in the wholesomeness and feed safety of Bt and 
non-Bt cotton. 
 
MCU5 (with Bt) MCU5 (without Bt 

Control 
LRA (with Bt) LRA(without Bt) 

Control 

 
 

Tr.1 
 

 
 

Tr.2 

 
 

Tr.3 

 
 

Tr.4 

 
Justification for Using goat as a model: The toxicity testing protocol was selected 

on the basis of the eventual use of the product. There are standard procedures 

available for pre-marketing safety evaluation of consumer products and 

recommendations have been enacted by WHO and EEC scientific committee for food 

and feed ingredient (Bartosek et al., 1982). 

 

It is generally agreed that both rodent and non-rodent species be incuded in the 

subchronic and chronic studies, recognizing that a number of factors might dictate the 

number and choice of species (OECD 1993). Since the present study involves safety 

evaluation of cottonseed which is widely used as a feed ingredient for domestic 

animals (cattle, buffaloes, sheep, goat and poultry) in India, a goat as an appropriate 

model was used. Subchronic 90-day feeding schedule as recommended for rodents 

was followed in the present study of crushed cotton seed. Moreover, recommendations 

also exist that in the case of pesticides, tests be carried out on farm animals that might 

accidently be exposed (Sperlinger, 1981; Bartosek et al., 1982) 

 

The goat (Capra hircus) forms an excellent experimental animal for physiological and 

biomedical research (Dougherthy, 1976; Pathak and Bhowmik, 1996). The factors 

which make it an especially suitable experimental animal include its size, easy in 

handling, its preference for clean and dry surroundings, relatively dry faees, docile  



and intelligent nature and resistance to many diseases like trypanosomiasis, 

tuberculosis, brucellosis etc. The goat is widely used in nutrition and metabolic studies 

(Jindal, 1984). Goat lung is suitable for understanding the high altitude pulmonary 

adjustment and response to polluted environment (Atwal and Sweeny, 1971). It is 

suitable for haematological studies as its blood coagulation values simulate those of 

human beings. The maturation of goat spermatozoa during transit through epididymis 

also resembles that of human beings (Jindal and Panda, 1980). In immunological 

research and vaccine production goat has few equals. Heamalin (1980) has also 

advocate their use in mineral and nutrition research as a cheap experimental model for 

cattle. The results of goat studies can also be applied to human beings as many of 

physiological parameters of goat are similar to human beings (Jindal, 1984). Since this 

species comes under the food chain for humans in this country, safety evaluation of 

transgenic products using goats is desirable. 

 

The safety data via feeding generated on the animal found in local environment would 

help in the resolution of local concerns about the risk from long-term use of transgenic 

products, entering directly or indirectly into the human food chain. Safety information 

generated on animals abundantly available in local environment and closely linked 

with human habitat is more ensuring to human than the extrapolation of data from 

distantly related species (Ghosh, 1977). 

 

The present report is an outcome of a 90 day cottonseed (crushed) feeding study in 

male and female goats. 

 

MATERIALS AND METHODS 

Test Material: The two lines of cotton seeds were studied for safety in the present 

study. Both lines had their Bt and non Bt counter parts as follows: 

Tr.1 – with Bt protein; Cotton line MCU-5 (Test Substance) 

Tr.2 – without Bt protein; Cotton line MCU-5 (Control Substance) 

Tr.3 – with Bt protein; Cotton line LRA (Test Substance) 

Tr.4 – without Bt protein; Cotton line LRA (Control Substance) 



Animals and feeding schedule: The 90 day feeding study with crushed cottonseeds 

was conducted on 48 goats (Capra hircus) obtained from the State Animal Husbandry 

Department of Uttar Pradesh. The Goats were of the Indian Barberi breed in the age 

group 11.5 to 12.5 months and having body weight range of 14.0 to 19.2 kg. All the 

goats were acclimated for 15 days and received antihelminthic drugs for removal of 

endoparasites and drugs for removal of ectoparasites. For the 90 day study, the goats 

were distributed by the random block design method into four treatment groups 

consisting of 12 goats (6 male and 6 female), based on sex and body weight. As per 

the approved protocol, the 90  day feeding study was designed to evaluate any 

subchronic effects of cottonseed ingested with a standard diet during the active growth 

phase of the goat. The four treatment groups were designated as Tr.1, Tr2, Tr.3 and 

Tr.4 Group. They were fed with one of the cottonseed lines as detailed below: 

 

Tr.1 Group consisted of 6 male and 6 female goats and termed as Tr.1 M & Tr.1 F 

respectively. These goats were fed with crushed cottonseeds of cotton line MCU-5 

having Bt protein, as test substance along with other feed ingredients. 

 

Tr.2 Group consisted of 6 male and 6 female goats and termed as Tr.2 M and Tr.2 F 

respectively. These goats were fed with crushed cottonseeds of cotton line MCU-5 

having Bt protein, as control  substance along with other feed ingredients. 

 

Tr.3 Group consisted of 6 male and 6 female goats and termed as Tr.3 M and Tr.3 F 

respectively. These goats were fed with crushed cottonseeds of cotton line LRA 

having Bt protein, as test substance, along with other feed ingredients. 

 

Tr.4 Group consisted of 6 male and 6 female goats and termed as Tr.4 M and Tr.4 F 

respectively. These goats were fed with crushed cottonseeds of cotton line LRA 

having  no Bt protein, as control  substance along with other feed ingredients. 

Goats were identified with an identification number (I.D.No.) around their neck and 

with numbered tag fixed into the ear, individually. Another token bearing group colour 



viz  (Yellow for Tr.1, Blue for Tr.2, Green for Tr.3 and Red for Tr.4) was also tied around the 

neck of goats according to their grouping (Treatment groups).  

 

Goats belonging to each group were housed separately, each goat had a separate 

manager in the respective pens, bearing the same I.D. No. on the wall of the pen and 

feed containers as around their neck and on their ear. Goat pens were constructed with 

concrete and cement. No bedding material was used inside the goat pens as per 

protocol. Goats were maintained under strict hygienic veterinary care in their pens at 

the Gheru Campus of ITRC, Lucknow. The ambient temperature of the goat pens was 

maintained between 25-300C with the help of hanging electric heaters (during winter) 

and by desert coolers and ceiling fans during the summer. The relative humidity of 

goat pens ranged between 50-55% (as per SOP No. 9 for goat husbandry1). All the 

goats were provided with 13 hours dark and 11 hours light photo period in summer 

(March to May 1998) which is essential for normal physiology of goats. The light and 

dark periods were maintained as described on SOP No. 9. The ambient room 

temperature, relative humidity and photoperiod duration were recorded daily. 

 

Feed and Water: Goats were offered feed concentrate (having 37 parts cornmeal, 20 parts 

wheat bran, 12.5. parts cottonseeds, 12.5 parts groundnut cake, 15 parts crushed gram, 0.5 

parts salt (sodium chloride) and 2.5 part mineral mixture) and green grass. The feed 

concentrate itself was 10% of the total feed viz. concentrate and green grass. All goats 

received 12.5% non-Bt cottonseeds in their feed concentrate right from the day of their arrival 

at the Gheru Campus till initiation of the pilot Study. Goats were offered feed concentrate as 

well as green grass (Cynodon dactylon) as per their individual body weights. The amount of 

feed offered to each goat was calculated considering that 17kg adult goat (mean value of 

recommended 15 to 18 kg body weight of goats in the protocol) consumes 2.7 kg green grass 

and 300 g feed concentrate. The amount of feed offered to each goat every day was 

calculated according to their individual body weight. Daily feed uptake was recorded for each 

goat. The body temperature was also recorded for each goat weekly. The body weight of 

goats was also recorded weekly by weighing them in an ‘Avery platform balance. All the 

goats were provided with boiled, cooled and filtered drinking water ad libitum. 



Feed analysis: Feed ingredients for one week were prepared by crushing whole cereal grains 

using a ‘MILCENT’ grinding machine (as per SOP No. 10 for mixing, grinding and blending 

of feed). Crushed cottonseed samples were daily blended to the feed mix to avoid any 

rancidity problems. Crushed feed ingredients viz. gram, groundnut cake, corn meal and 

wheat bran were separately stored in 20 litre plastic drums with lids and marked individually 

with the name of the ingredients. Feed mix, containing concentrate mixture and crushed 

cottonseed was prepared daily to avoid rancidity problems. The ingredients were mixed 

thoroughly with plastic scoops 10 times manually and offered to goats as per their individual 

body weight daily. 

 

Feed concentrate components and cotton varieties were weekly sent for analysis of crude 

protein, fat, acid detergent fibre, calcium, sodium, potassium, phosphorous, magnesium, 

copper, zinc, manganses, iron and vitamins A and E. 

 

Random sample analysis of raw feed mixture was carried out once in a month to test the 

homogeneity of mixing of feed ingredients and crushed cottonseeds. The average analytical 

composition of concentrate ration was as under: 
__________________________________________________________________________________________ 

Consultants Tr.1 Tr.2 Tr.3 Tr.4 
 n=14 n=14 n=14 n=14 
__________________________________________________________________________________________ 
Crude Protein (g/100g) 22.980 22.220 26.100 24.190 
 (8.75-41.86) (7.70-39.42) (11.29-44.57) (12.11-37.62) 
 
Fat(g/100g) 13.500 16.150 10.630 12.290 
 (8.96-17.59) (9.96-20.10) (8.28-16.76) (8.42-18.76) 
 
Acid Detergent Fibre(%) 54.100 54.220 55.070 53.370 
 (33.78-66.78) (34.99-70.15) (29.77-67.73) (36.79-67.29) 
 
Vitamin A(mg/g) BDL BDL BDL BDL 
 
Vitamin E(mg/100g) 51.990 39.730 38.950 40.570 
 (35.81-75.38) (28.09-68.14) (28.07-66.18) (21.43-76.95) 
 
Phosphorus(mg/100g) 126.420 129.510 129.560 97.150 
 (82.00-165) (88.9-155.9) (71.1-186.6) (63.7-149.8) 
__________________________________________________________________________________________ 
      contd……… 
 
 
 
 
 



 
______________________________________________________________________________________ 
Consultants Tr.1 Tr.2 Tr.3 Tr.4 
 n=14 n=14 n=14 n=14 
______________________________________________________________________________________ 
 
Sodium (mg/100g) 93.390 79.720 92.680 76.800 
 (63.62-295.90) (59.6-114.6) (59.68-272.14) (48.62-124.1) 
 
Potassium(mg/100g) 991.840 920.040 953.050 815.360 
 (723-1338) (676.58-1089.90) (693.9-1143.5) (354-1105) 
 
Zinc (mg/100g) 0.115 0.075 0.130 0.079 
 (0-0.249) (0.012-0.161) (0-0.311) (0.012-0.137) 
 
Magnesium (mg/100g) 96.320 87.345 88.610 82.180 
 
Copper(mg/100g) 1.666 0.589 0.220 0.389 
 (0.025-11.37) (0-6.19) (0-1.246) (0.012-2.435) 
 
Manganese(mg/100g) 0.117 0.078 0.102 0.073 
 (0.024-0.537) (0-0.308) (0-1.654) (0-0199) 
 
__________________________________________________________________________________________ 
 

BDL = Below detection limits 

N = 14 weekly samples. 

The values are based on one determination only. 

The range is given in parenthesis. 

 

Cottonseed used in the feed concentrate of each treatment group was analysed for 

proximate components and gossypol at several intervals during the 90 day feeding 

period. Results of these analyses are presented in Apendix 1.   There were no 

meaningful differences in nutrient and toxicant composition between Bt and Non-Bt 

(Controls) cottonseed for each of the two cultivars. 

 

Water Analysis: Drinking water provided to goats was analysed once a month for 

drinking water parameters, as specified in the ITRC drinking water analysis protocol. 

This also included the testing for various pathogens. 

 

 

 

 



Exercise: Goats were provided with 30 minutes exercise daily. During the exercise, 

goats wore ‘Muffe Masks’ covering their mouth so that they may not eat any 

vegetation or foliage material during the course of exercise. Care was taken that male 

and female groups of goat underwent exercise separately. 

 

Health status of Goats: A veterinary  officer of the state animal husbandry department 

checked the health status of all 48 goats at the time of initiation of the feeding 

experiment (0 day). In between the course of the feeding study, the same state 

verterinary officer twice checked the health status of all the 48 experimental goats. 

 

Autopsy of experimental goats: The cottonseed feeding in 24 male goats was initiated 

on Feb. 12, 1998 and continued till May 12, 1998. Animals were sacrificed on May 

13, 1998, however one male goat (I.D.No.27, Tr.2) died on 9.5.98 (86th day of 

experiment). Similarly, cottonseed feeding in 24 female goats was initiated on Feb. 

18, 1998 and continued till May 18, 1998. Animals were sacrificed on May 19, 1998, 

however one animal (I.D. No.2, Tr.2) died on 6.5.98 (77th day of experiment). At the 

termination of the 90 day study, male goats were sacrificed humanely under 

anaesthesia on May 13, 1998 and female goats on May 19, 1998 respectively. Before 

sacrifice, goats were weighed and anaesthetized by intravenous injection of Penta 

barbitone (Douglas et al., 1971; UFAW Handbook, 1987; Guide for the Care and Use 

of Laboratory Animals, 1996). Animals were dissected on an operation table using 

shadow less lamp. The following organs viz. adrenals, kidneys, testes/ovaries, liver, 

spleen, stomachs, heart and brain were taken out for observing gross lesions and 

histopathology and were preserved in buffered formalin (Bancroft and Stevens, 1996). 

The organ weights of adrenals, heart, liver, gonads (testes or ovaries), brain, kidneys 

and spleen were also recorded. 

 

Disposal of carcasses: The carcasses of 48 experimental goats were buried in 4 pits, 6 

feet deep and 6 feet wide along with solid crystals of sodium chloride and quick lime. 

The burial site was overlaid with coal tar and fenced with barbed wires (Linton, 1934). 



Hematology Studies: The following hematological parameters were carried out at 

zero, forty five and ninety days, for all the goats in the experiment: (a) total RBC 

count, (b) Total WBC count, (c) Differential leucocyte count (d) Haemoglobin 

concentration and (e) Clotting time, assayed (Schalm and Jain, 1975: Maile, 1977). 

 

Clinical biochemistry: The following parameters viz. total serum protein, GOT, GPT, 

alkaline phosphatase and acid phosphatase were carried out in serum of goats at day 

zero, forty five and ninety, by ‘Auto Analyser (Boehringer Mannheim)’ . The detailed 

methodology for the assay of clinical biochemistry was as per standard procedures 

(Karmen, 1955; Hillman, 1971; Weichoelbaum, 1946). 

 

Histopathological Stadies: Processing of tissues (Liver, Lung, Kidney, Heart, all the 

four Stomachs, Small intestine, Colon, Testes/Ovaries, Adrenals, Spleen, Thymus) of 

male and female goats was carried out as per standard procedures. Five micron thick 

sections were stained with haematoxylin and eosin; and with special stains if 

necessary (Bancroft and Stevens, 1996). 

 

Chemical and Reagents: All chemicals used in this study viz. formaldehyde, dyes, 

sodium chloride, hydrochloric acid, glacial acetic acid, methanol etc. were of AnalaR 

Grade. Double distilled water or deionised water was used for making solutions and 

reagents. 

 

Statistical Analysis: Analysis of variance technique was used to analyse the significant 

differences in mean values of different haematological and biochemical parameters 

between different days. The analysis was carried out for each parameter separately. 

Homogeneity of variance between treatment groups and normality assumption were 

verified before using analysis of variance. Where the variations were significant, data 

was log transformed and analysed. Inter group comparisons were done by calculating 

least significant differences at 5 per cent level of signficance, using residual degrees of 

freedom and residual mean squares. The data is free from sampling and non sampling 

errors. Raw data were carefully transferred to a computer for statistical calculation. 



Data were thrice compared with original raw data on Data sheet/GLP data books for 

avoidance of any transcription error. The statistical analysis has been carried out in 46 

goats excluding the two goats which died 5 days and 14 days before the termination of 

experiment. These 46 goats were sufficient for statistical calculations and the death of 

2 goats did not affect significantly the statistical analysis of  data. The statistical 

analysis was made between Tr.1 and Tr.2 and between Tr.3 and Tr.4 at different time 

intervals and the days effect within the group. 

 

RESULTS  

 

The male and female goats of all the treatment groups were fed with feed concentrate 

mixture and green grass as per protocol agreed up on by the sponsor. Daily in life 

observations of the experimental goats, animal husbandry, feed intake, body weight 

changes, and body temperature are given in Tables 1-8. 

 

Feed concentrate intake: All the goats consumed almost total feed concentrate offered 

to them and no concentrate was left. The male goats of Tr.1 group consumed an 

average of 275.0 g per day as compared to Tr.2 group which consumed 273.6g. The 

animals of Tr.3 group consumed an average of 284.1 g per day as compared to 285.2 g 

consumed by Tr.4 group. Similarly, the female goats of Tr. 1 group consumed an 

average of 257.8 g per day as compared to Tr.2 group which consumed 275.7 g. The 

animals of Tr.3 group consumed an average of 255.7 g per day as compared to Tr.4 

group which consumed 265.1 g (Table 1,5). There were no statistically significant 

differences in feed concentrate intake between the treatment group comparison (Tr.1 

to Tr.2 male; Tr.3 to Tr.4 male; Tr.1 to Tr.2 females; Tr.3 to Tr.4 females). 

 

Roughage (green grass) intake: The weekly average of per day roughage (green grass) 

intake in male and female goats of all the four treatment groups did not show any 

significant change (Tables 2,6). 

 



Average weekly body weight gain: The average weekly weight gain for male and 

female goats shoed non-significant increase in four treatment groups of both the sexes 

(Tables 3,7). 

 

Body temperature measurements: There was no statistically significant change in body 

temperature of goats in four treatment groups of both the sexes (Tables 4,8). 

 

Other daily observations: Three male goats (I.D. No.9, 26, 27) out of 24 male goats 

developed diarrhoea; I.D. No. 9 and 26 on 7.4.98; I.D. No. 27 on 5.5.98. They 

recovered on 14.4.98 and 13.4.98 respectively, but I..D..No. 27 died on 9.5.98. five 

days before the sacrifice schedule on 13.5.1998. Two female goats (I.D. No. 45, 44) 

developed diarrhoea on 8.4.98 and 15.4.98 respectively and recovered on 18.4.98 and 

25.5.98 respectively. Two goats (I.D. No. 33, 44) were lethargic and sluggish through 

out the experimentation. One goat (I.D. No.2) died on 6.5.1998 two weeks before the 

sacrifice schedule on 19.5.98, as summarized below: 

 

_____________________________________________________________________ 
Tr.  Sex I.D. Lethargy Diarrohea Died on 
Group  No. Affected Recovered Affected Recovered 
__________________________________________________________________________________
Tr.2 M 27 --- --- 7.4.98 13.4.98  --- 
Tr.2 M 27 --- --- 5.5.98 ---  9.5.98 
Tr.3 M 09 --- --- 7.4.98 14.4.98     --- 
Tr.4 M 26 --- --- 7.4.98 12.4.98     --- 
Tr.2 F 33 11.2.98 12.2.98    ---    ---     --- 
Tr.2 F 02 11.2.98 12.2.98    ---    ---  6.5.98 
Tr.3 F 45    ---    --- 8.4.98 18.4.98     --- 
Tr.4 F 44 11.2.98 12.2.98    ---    ---     --- 
__________________________________________________________________________________ 
 
 
The death of two goats was recorded under ‘note to file’ for feed consumption, growth 

etc. In-house veterinarian’s report on necropsy of two goats has been mentioned in 

“Autopsy finding of goat” (Tables 10, 14). 

 

Gross Pathology Observations: At the termination of the study all goats were 

sacrificed and dissected for gross pathology observations. These observations are 



summarized in Table 9 to 16 for all male and female goats in all of the treatment 

groups. There were no gross pathology observations that were correlated to any of the 

treatments. The most common observations were excessive fat and watery fuid in the 

abdominal cavity, congested lungs, and enlarged gallbladder. These observations were 

made on some of the goats in all of the male and female treatment groups. These gross 

pathology observations are typical for  ruminant animals consuming cottonseed in 

their diet and are primarily due to gossypol toxicity (Hudson et al., 1988; East et al., 

1994). Typical gross pathology observations in ruminants that are associated with 

gossypol toxicity are increased fluid in the abdominal and thoracic cavities and edema 

of various tissues that include the gall bladder and ventral subcutaneous tissues. 

 

Hematological Observations : Hematological observations at 0, 45 and 90 days of 

study are as under: All the treatment groups in male goats showed a higher value of 

total red blood cell count (p<0.05) at 90 days as compared to 0 day (Table 17). In 

female goats, Tr2 and Tr.4 displayed a significantly higher value (p<0.05) at 90 days 

as compared to 9 day (Table 18). 

 

The total white blood cell count showed higher values (p<0.01) in male goats of Tr.1 

group as compared to R.2, and 90 days and all the treatment groups showed a 

significantly lowered value (p<0.001) at 45 days as compared to 0 day (Table 19). In 

female goats, there was no statistical change (Table 20). 

 

In male goats, the mean values of neutrophil count of Tr.2 grroup showed an 

increasing trend as compared to Tr.1 group at 45 and 90 days (Table 21). In female 

goats, no statistical change was observed (Table 22). 

 

The lymphocyte count inmale goats of Tr.1 group showed higher values (p<0.05) at 

45 and 90 days as compared to Tr.2 group (Table 23). The female goats showed no 

change of statistical significance (Table 24). The eosinophil counts and monucyte 

counts showed no variations of statistical sinificance in all the treatments groups of 

both the sexes (Tables 25, 26, 27, 28). 



The female goats receiving cottonseed with Bt protein and those receiving cottonseed 

without Bt protein for 90 days, showed no treatment related changes in 

gastrointestinal tract (rumen, reticulum omasum, absomasum, small intestine, colon), 

lungs, heart, adrenals, spleen and thymus. The hepatocytes of animals receiving 

cottonseed with Bt protein or those receving cottonseed without Bt protein developed 

hydropic changes as well as degenerative changes of nuclei (pyknosis, karyorrhexis, 

karyolysis) or necrosis. The kidnesy developed shrinkage of glomerular tuft and 

desquamative changes of epitheliumin some tubeles along with prepsence of hyaline 

casts in their lumen. The ovaries showed well formed follicles in various stages of 

development. 

 

Discussion 

 

Cotton lines with or without Bt protein, when fed to four groups of male and female 

goats (Tr.1 Tr.2, Tr.3 and Tr.4) through their regular diet for 90 days produced similar 

effects. The increased quantity of fluid in the abdominal and thoracic cavities, 

enlargement of liver and diarrhoea, observed in the present study are consistent with 

the reported literature on cottonseed and gossypol toxicity, and are not attributed to 

the Bt protein as they were observed in both the Bt and non-Bt treatment groups. 

Moreover, under natural habital, goats do not deliverately feed on high amounts of 

cottonseed but also match their feed intake with equal amount of exercise that they are 

able to do during the day. IN the present study, as the goats were fed with appreciable 

amounts of cottonseed diet and also were confined to their pens for most part of the 24 

hour cycle, possibly these animals could not utilize their calories, which may have 

resulted in deposition of fat in their abdominal cavity. Although there were some gross 

pathology and histopathological findings among the 48 goats in the feeding study, all 

the observation were typical for goats exposed to cottonseed containing gossypol in 

their diet. Noane of the observation were treatment related, and were observed among 

goats fed control cotton seed without the Bt protein and among goats fed cottonseed 

containing the Bt protein. It was shown in a companion study that gossypol levels are 

equivalent in the Bt and non-Bt cottonseed used in the 90 day feeding study (appendix 



1), therefore, the gross pathology and histopathology findings were expected to be 

equally distributed among the different treatment groups. 

 

Therefore the analysis of data of the 90 days feeding study, as per the protocol, did not 

show any differences in the response of goats of both sexes exposedto either Bt or 

non-Bt crushed cottonseed in their diet. It is concluded from safe for animal feed as 

control cottonseed without the Bt protein. The cottonseeds used in this study were 

produced by M/S Maharashtra Hybrid Seeds Company Ltd., Mumbai, India. 
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Table 1: Weekly average of per day concentrate intake (gms) in each male goat of 

different treatment groups 

---------------------------------------------------------------------------------------------------------------- 

WEEKS Tr1 Tr2 Tr3 Tr4 
 Mean Sd Mean Sd Mean Sd Mean Sd 
---------------------------------------------------------------------------------------------------------------- 
1 264.2 19.4 264.6 23.7 269.3 23.6 268.3 20.5 
2 271.8 19.3 266.4 27.5 273.1 19.6 272.7 24.7 
3 265.3 21.7 270.2 25.2 267.7 23.2 270.3 29.4 
4 264.8 17.3 267.2 23.4 276.2 33.3 271.7 31.3 
5 272.1 24.0 265.8 25.8 283.7 38.2 279.2 31.5 
6 276.6 22.7 267.5 29.0 278.3 24.7 283.8 29.4 
7 274.8 25.2 264.4 31.3 291.6 35.1 288.5 30.6 
8 280.8 25.8 280.6 27.7 292.1 30.2 292.8 29.5 
9 280.8 26.8 280.0 30.1 291.3 30.5 288.1 31.4 
10 281.2 26.9 281.5 34.5 288.7 29.3 292.8 34.2 
11 282.0 25.5 280.3 34.9 289.4 31.0 295.1 35.0 
12 280.0 25.3 284.2 37.1 293.0 30.4 299.6 36.0 
13 281.1 27.5 284.6* 37.8 299.3 29.3 304.5 37.2 
---------------------------------------------------------------------------------------------------------------- 
Average  275.0  273.6  284.1  285.2 
---------------------------------------------------------------------------------------------------------------- 
   * Based on 5 animals as I.D. No. 27 died on 5.5.98 
 
Table 2:  Weekly average of per day roughage intake (Kgs) in each male goat of 

different treatment groups 
 
---------------------------------------------------------------------------------------------------------------- 
WEEKS Tr1 Tr2 Tr3 Tr4 
 Mean Sd Mean Sd Mean Sd Mean Sd 
---------------------------------------------------------------------------------------------------------------- 
1 1.423 0.10 1.543 0.14 1.622 0.21 1.468 0.11 
2 1.391 0.21 1.359 0.16 1.458 0.24 1.442 0.22 
3 1.369 0.26 1.431 0.14 1.407 0.24 1.365 0.32 
4 1.403 0.18 1.350 0.06 1.399 0.16 1.337 0.18 
5 1.402 0.14 1.417 0.13 1.446 0.11 1.406 0.17 
6 1.387 0.13 1.398 0.22 1.483 0.07 1.503 0.14 
7 1.476 0.10 1.479 0.11 1.572 0.09 1.459 0.19 
8 1.491 0.12 1.534 0.05 1.533 0.03 1.497 0.08 
9 1.519 0.07 1.493 0.19 1.559 0.12 1.663 0.17 
10 1.542 0.08 1.607 0.11 1.502 0.16 1.648 0.14 
11 1.588 0.10 1.697 0.10 1.623 0.09 1.695 0.16 
12 1.635 0.13 1.642 0.06 1.676 0.07 1.673 0.04 
13 1.600 0.02 1.581* 0.0. 1.590 0.02 1.595 0.03 
---------------------------------------------------------------------------------------------------------------- 
Average  1.479  1.502  1.528  1.519 
---------------------------------------------------------------------------------------------------------------- 
   * Based on 5 animals as I.D. No. 27 died on 5.5.98 



Table 3: Weekly body weight (Kgs) in male goats in different treatment groups 
 
---------------------------------------------------------------------------------------------------------------- 
WEEKS Tr1 Tr2 Tr3 Tr4 
 Mean Sd Mean Sd Mean Sd Mean Sd 
---------------------------------------------------------------------------------------------------------------- 
1 15.83 1.26 15.88 1.57 16.03 1.55 15.98 1.49 
2 15.78 1.29 15.93 1.54 16.02 1.94 15.90 1.96 
3 15.63 1.29 16.03 1.55 16.25 2.14 15.98 1.74 
4 15.78 1.31 16.10 1.61 16.46 2.15 16.16 1.73 
5 15.95 1.31 16.20 1.62 16.62 2.11 16.41 1.75 
6 16.10 1.40 16.28 1.65 16.85 2.01 16.72 1.75 
7 16.32 1.44 16.46 1.76 17.07 1.94 17.01 1.80 
8 16.37 1.44 16.46 1.81 17.08 1.79 17.11 1.93 
9 16.38 1.40 16.55 1.86 17.05 1.74 17.25 1.96 
10 16.48 1.38 16.62 1.86 17.11 16.96 17.40 1.97 
11 16.53 1.46 16.71 1.90 17.18 1.70 17.52 2.02 
12 16.67 1.46 16.85 1.94 17.41 1.63 17.68 2.18 
13 16.83 .50 17.78* 1.28 17.65 1.63 18.00 2.27 
---------------------------------------------------------------------------------------------------------------- 
Average  1.00 0.88 1.38 1.07 1.61  0.67 2.02 1.18 
---------------------------------------------------------------------------------------------------------------- 

*  Based on 5 animals as I.D. No. 27 died on 5.5.98 
** Average weight gain over 13 weeks 

 
Table 4:  Weekly body temperature ( 0F) in male goats in different treatment 

groups 
 
---------------------------------------------------------------------------------------------------------------- 
WEEKS Tr1 Tr2 Tr3 Tr4 
 Mean Sd Mean Sd Mean Sd Mean Sd 
---------------------------------------------------------------------------------------------------------------- 
1 101.7 0.48 101.3 0.50 102.3 0.45 101.9 0.50 
2 101.6 1.29 101.0 0.48 101.9 0.48 101.6 0.48 
3 101.5 0.57 101.0 0.61 101.8 0.45 101.7 0.34 
4 101.4 0.40 101.2 0.24 100.9 0.18 101.0 0.24 
5 101.3 0.30 101.5 0.68 101.0 0.40 101.3 0.64 
6 101.0 0.20 101.2 0.30 101.1 0.41 101.1 0.22 
7 100.1 0.22 101.1 0.25 101.2 0.51 101.2 0.20 
8 100.3 0.22 100.8 0.38 100.8 0.25 100.9 0.51 
9 100.8 0.37 100.9 0.34 100.9 0.18 101.0 0.13 
10 100.8 0.42 100.9 0.47 100.9 0.25 101.1 0.09 
11 101.0 0.24 101.0 0.30 100.9 0.29 100.6 0.24 
12 101.1 0.15 100.8 0.00 100.9 0.27 100.8 0.23 
13 100.7 0.43 101.0* 0.39 100.8 0.31 100.9 0.19 
---------------------------------------------------------------------------------------------------------------- 
Average  101.1  101.0  101.2  101.2 
---------------------------------------------------------------------------------------------------------------- 

* Based on 5 animals as I.D. No. 27 died on 5.5.98 



Table 5: Weekly average of per day concentrate intake (gms) in each female goat of 

different treatment groups 

---------------------------------------------------------------------------------------------------------------- 

WEEKS Tr1 Tr2 Tr3 Tr4 
 Mean Sd Mean Sd Mean Sd Mean Sd 
---------------------------------------------------------------------------------------------------------------- 
1 242.1 25.2 261.4 17.9 235.6 19.3 247.0 16.6 
2 239.9 31.3 258.5 21.9 231.4 17.6 245.5 14.2 
3 243.9 35.7 254.2 31.5 245.0 1606 248.6 16.4 
4 245.8 40.6 275.8 23.6 253.8 13.6 259.3 16.8 
5 251.3 35.1 277.6 25.1 258.8 19.2 261.7 19.7 
6 257.4 30.2 279.7 26.2 259.6 18.5 265.6 18.7 
7 267.7 23.2 279.7 27.9 262.5 17.8 273.2 21.1 
8 264.8 23.6 280.0 25.7 259.1 18.5 270.0 21.6 
9 264.3 24.0 281.2 24.7 258.3 22.1 271.5 24.6 
10 263.8 27.3 286.5 26.2 260.5 20.1 273.7 25.3 
11 266.1 25.3 289.2* 25.2 264.0 20.7 276.1 27.6 
12 271.3 22.1 280.1* 16.0 266.7 18.2 277.1 27.7 
13 273.2 21.6 282.3* 16.7 269.3 21.9 378.4 29.6 
---------------------------------------------------------------------------------------------------------------- 
Average  257.8  275.7  255.7  265.1 
---------------------------------------------------------------------------------------------------------------- 
   * Based on 5 animals as I.D. No. 2 died on 6.5.98 
 
Table 6:  Weekly average of per day roughage intake (Kgs) in each female goat of 

different treatment groups 
 
---------------------------------------------------------------------------------------------------------------- 
WEEKS Tr1 Tr2 Tr3 Tr4 
 Mean Sd Mean Sd Mean Sd Mean Sd 
---------------------------------------------------------------------------------------------------------------- 
1 1.328 0.19 1.258 0.12 1.223 0.06 1.229 0.07 
2 1.273 0.11 1.242 0.08 1.250 0.16 1.187 0.02 
3 1.297 0.07 1.331 0.14 1.289 0.07 1.246 0.07 
4 1.569 0.14 1.596 0.16 1.335 0.12 1.343 0.10 
5 1.565 0.13 1.663 0.17 1.356 0.09 1.404 0.13 
6 1.580 0.16 1.664 0.12 1.467 0.14 1.512 0.16 
7 1.448 0.10 1.588 0.07 1.411 0.10 1.497 0.13 
8 1.452 0.15 1.498 0.12 1.305 0.16 1.464 0.25 
9 1.404 0.22 1.571 0.13 1.371 0.25 1.381 0.26 
10 1.488 0.18 1.574 0.11 1.524 0.17 1.474 0.23 
11 1.578 0.06 1.628* 0.08 1.621 0.07 1.609 0.04 
12 1.609 0.05 1.588* 0.02 1.588 0.04 1.588 0.04 
13 1.563 0.08 1.623* 0.04 1.605 0.07 1.591 0.03 
---------------------------------------------------------------------------------------------------------------- 
Average  1.474  1.527  1.411  1.425 
---------------------------------------------------------------------------------------------------------------- 
   * Based on 5 animals as I.D. No. 2 died on 6.5.98 



Table 7: Weekly body weight (Kgs) in female goats in different treatment groups 
 
---------------------------------------------------------------------------------------------------------------- 
WEEKS Tr1 Tr2 Tr3 Tr4 
 Mean Sd Mean Sd Mean Sd Mean Sd 
---------------------------------------------------------------------------------------------------------------- 
1 15.01 1.33 15.72 1.51 14.75 0.81 15.01 1.19 
2 15.26 1.42 15.72 1.51 14.96 0.81 15.05 0.91 
3 15.35 1.37 15.92 1.50 15.01 0.85 15.23 0.96 
4 15.41 1.35 16.05 1.53 15.06 0.87 15.38 1.00 
5 15.51 1.32 16.20 1.59 15.17 0.91 15.58 1.08 
6 15.65 1.26 16.46 1.59 15.21 0.96 15.80 1.17 
7 15.71 1.26 16.61 1.51 15.23 0.98 15.88 1.25 
8 15.78 1.25 16.78 1.47 15.27 1.00 15.95 1.37 
9 15.83 1.24 16.90 1.48 15.37 1.04 16.05 1.44 
10 15.87 1.22 16.93 1.46 15.43 1.09 16.13 1.49 
11 15.87 1.20 16.42* 0.85 15.56 1.17 16.21 1.63 
12 15.95 1.17 16.56* 0.87 15.71 1.26 16.30 1.67 
13 16.15 1.15 16.76* 0.87 15.91 1.23 16.47 1.67 
---------------------------------------------------------------------------------------------------------------- 
Average  1.13 0.91 1.60 0.68 1.16  0.84 1.45 0.95 
---------------------------------------------------------------------------------------------------------------- 

*  Based on 5 animals as I.D. No. 2 died on 6.5.98 
** Weogjt gain over 13 weeks 

 
Table 8:  Weekly body temperature ( 0F) in female goats in different treatment 

groups 
 
---------------------------------------------------------------------------------------------------------------- 
WEEKS Tr1 Tr2 Tr3 Tr4 
 Mean Sd Mean Sd Mean Sd Mean Sd 
---------------------------------------------------------------------------------------------------------------- 
1 101.7 0.49 101.6 0.66 101.4 0.44 101.3 0.15 
2 101.3 0.29 101.5 0.60 101.3 0.25 101.0 0.31 
3 101.3 0.57 101.2 0.61 100.7 0.31 101.1 0.73 
4 101.6 0.58 101.5 0.67 100.7 0.36 100.9 0.46 
5 101.3 0.22 101.3 0.58 100.7 0.10 100.9 0.36 
6 101.1 0.15 101.6 0.61 101.6 0.30 100.9 0.48 
7 100.7 0.39 101.0 0.20 101.0 0.20 101.1 0.30 
8 101.0 0.33 100.9 0.39 100.8 0.31 100.6 0.43 
9 101.0 0.20 100.8 0.23 100.5 0.43 100.9 0.38 
10 100.9 0.14 101.0 0.13 101.0 0.41 101.1 0.15 
11 101.0 0.20 100.6* 0.08 101.0 0.20 100.6 0.16 
12 100.9 0.22 101.0* 0.19 100.8 0.22 100.8 0.15 
13 100.9 0.36 100.9* 0.27 101.0 0.37 100.9 0.40 
---------------------------------------------------------------------------------------------------------------- 
Average  101.1  101.2  100.9  101.0 
---------------------------------------------------------------------------------------------------------------- 

*  Based on 5 animals as I.D. No. 2 died on 6.5.98 



Table 9  :  Autopsy findings in male goats (Tr.3) fed  
 with cottonseed containing Bt protein 
 
 

I.D.No.  Observations 
_____________________________________________________________________ 

 
7 -- Excessive fluid in abdominal cavity. 
 
10 -- Presence of watery fluid in the abdominal cavity. 

 
 13 -- Presence of watery fluid in the abdominal cavity and 

thoracic cavity 
 
15 -- Nothing abnormal Detected (NAD). 
 
22 -- Watery fluid in the thoracic cavity 
 
25 -- NAD. 

___________________________________________________________________________ 
 
 
 
 
 

 
Table 10  :  Autopsy findings in male goats (Tr.4) fed  
 with cottonseed without containing Bt protein 
 
 

I.D.No.  Observations 
_____________________________________________________________________ 

 
8 -- Excessive fat in abdominal cavity enlarged gall bladder 
 
12 -- Excessive fat in abdominal cavity, enlarged gall bladder 
 

 18 -- Liver showed nutmeg appearance on cut surface. 
Presence of fat in abdominal 

24 -- Excessive fat in abdominal cavity. 
 

 27 -- Diarrhoea, intestine congested and filled with watery 
fluid. Died 9.5.98, 5 days before completion of feeding 
study. 

 
 28 -- NAD 
___________________________________________________________________________ 



Table 11  :  Autopsy findings in male goats (Tr.3) fed  
 with cottonseed containing Bt protein 
 
 

I.D.No.  Observations 
_____________________________________________________________________ 

 
9 -- Excessive fat in abdomen, one adrenal  
  hypertrophied, another hypotrophied. 
 
13 -- Rumen contrained semisolid food    
  material. 
 
17 -- NAD 
 
19 -- Rumen filled with semisolid food material. 
 
20 -- Watery fluid in abdominal cavity. 
  Mesentric lymph nodes prominent  
  Only one testis present. 
 
29 -- Watery fluid in abdominal cavity. 

___________________________________________________________________________ 
 
 
 
 
 

 
Table 12  :  Autopsy findings in male goats (Tr.4) fed  
 with cottonseed without containing Bt protein 
 
 

I.D.No.  Observations 
_____________________________________________________________________ 

 
14 -- Excessive fat in abdominal cavity. 
 
16 -- NAD 
 
21 -- Excessive fat in abdominal cavity. 
 
26 -- NAD 
 
30 -- Excessive fat in abdominal cavity. 

___________________________________________________________________________ 
 
   



Table 13  :  Autopsy findings in female goats (Tr.1) fed  
 with cottonseed containing Bt protein 
 
 

I.D.No.  Observations 
_____________________________________________________________________ 

 
1 -- Excessive fat in abdominal cavity. 
 
6 -- NAD 
 
39 -- Watery fluid in abdominal cavity. 
 
41 -- NAD 
 
46 -- NAD 
 
48 -- Excessive fat in abdominal cavity. 

___________________________________________________________________________ 
 
 
 

 
Table 14  :  Autopsy findings in female goats (Tr.2) fed  
 with cottonseed without containing Bt protein : Control 
 
 

I.D.No.  Observations 
_____________________________________________________________________ 

 
2 -- Lung congested, gall bladder congested, Rumen failed 

with pungent fluid material, No food left over, omasum 
impacted with food abomasums empty mucous layer 
congested, small intestine failed with food Smelling 
fluid material. Died on 6.5.98, two weeks before 
completion of feeding study. 

 
3 -- NAD 
 
4 -- Small intestine and colon contained semisolid food 

material. 
 
33 -- Excessive fat in abdominal cavity. 
 
35 -- Watery fluid in abdominal cavity Mesentric lymph node 

slightly enlarged. 
 
36 -- NAD 

___________________________________________________________________________ 



Table 15  :  Autopsy findings in female goats (Tr.3) fed  
 with cottonseed containing Bt protein 
 
 

I.D.No.  Observations 
_____________________________________________________________________ 

 
32 -- Excessive fat in abdominal cavity. 
 
34 -- Semisolid food material in reumen 
 
38 -- NAD 
 
42 -- Excessive fat in abdominal cavity. 
 
43 -- Fluid in abdominal cavity. 
 
45 -- NAD 

___________________________________________________________________________ 
 
 
 

 
 

Table 16  :  Autopsy findings in female goats (Tr.4) fed  
 with cottonseed without containing Bt protein : Control 
 
 

I.D.No.  Observations 
_____________________________________________________________________ 

 
5 -- Fat in abdominal cavity. 
 
31 -- Fat in abdominal cavity. Gall blader enlarged 
 
37 -- NAD 
 
40 -- NAD 
 
44 -- NAD 
 
47 -- NAD 

___________________________________________________________________________ 
 
  
 

 



Table 17  :  RBC counts in male goats at different days of treatment 
 
 Days 
Treatment 0 45 90 
Group N Mean ± SD N Mean ± SD N Mean ± SD 
 
 
1 6 5.26±1.77 6 6.94±1.02 6 8.32±1.22 
 
II 6 5.70±1.53 6 6.18±1.28 5* 7.77±1.60 
 
III 6 5.85±1.27 6 6.74±0.68 6 7.74±1.32 
 
IV 3+ 6.53±0.75 6 7.23±0.72 6 7.95±1.15 
-------------------------------------------------------------------------------------------------------- 
RBC counts expressed as million/cu mm 
 
*goat died; ±sample spoilt 
 
 
 
 
 
 
 
         
Table 18  :  RBC counts in female goats at different days of treatment 
 
 Days 
Treatment 0 45 90 
Group N Mean ± SD N Mean ± SD N Mean± SD 
 
 
1 6 7.82±1.82 6 8.40±0.90 6 9.42±1.80 
 
II 6 7.01±1.55 6 8.17±0.69 5* 8.76±2.06 
 
III 6 8.24±1.31 6 8.87±1.19 6 9.65±0.98 
 
IV 6 6.53±0.75 6 7.48±0.83 6 9.15±1.38 
-------------------------------------------------------------------------------------------------------- 
RBC counts expressed as million/cu mm 
 
*goat died; + sample spoilt 
 
  



Table 19  :  WBC counts in female goats at different days of treatment 
 
 Days 
Treatment 0 45 90 
Group N Mean ± SD N Mean ± SD N Mean± SD 
 
 
1 6 13.23±1.40 6 10.85±1.99 6 11.32±1.90 
 
II 6 11.75±2.02 6 9.37±1.30 5* 9.82±1.07 
 
III 6 11.27±1.23 6 8.87±1.19 6 9.65±0.98 
 
IV 3+ 11.95±0.51 6 9.58±1.27 6 9.51±1.70 
-------------------------------------------------------------------------------------------------------- 
WBC counts expressed as thousand/cu mm 
 
*goat died; + sample spoilt 

 
 
 
 
 
 
 
         
Table 20  :  WBC counts in female goats at different days of treatment 
 
 Days 
Treatment 0 45 90 
Group N Mean ± SD N Mean ± SD N Mean± SD 
 
 
1 6 13.58±2.97 6 11.89±2.63 6 11.24±1.48 
 
II 6 11.42±2.56 6 9.79±1.58 5* 8.84±1.96 
 
III 6 12.11±2.21 6 10.09±1.70 6 8.97±1.28 
 
IV 6 15.19±2.21 6 11.83±1.93 6 9.53±1.45 
-------------------------------------------------------------------------------------------------------- 
WBC counts expressed as thousand/cu mm 
 
*goat died; + sample spoilt 

 



Table 21  :  Neutrophil counts in male goats at different days of treatment 
 
 Days 
Treatment 0 45 90 
Group N Mean ± SD N Mean ± SD N Mean± SD 
 
 
1 6 28.2±2.1 6 31.3±3.8 6 29.8±5.1 
 
II 6 29.2±2.5 6 35.5±2.4 5* 37.8±2.6 
 
III 6 32.3±1.7 6 35.6±3.5 6 34.8±2.9 
 
IV 6 33.2±2.4 6 36.6±5.5 6 34.8±2.2 
-------------------------------------------------------------------------------------------------------- 
DLC values expressed as percentage of total leucocyte count  
*goat died 
 
 
 
 
 
 
 
         
Table 22  :  Neutrophil counts in male goats at different days of treatment 
 
 Days 
Treatment 0 45 90 
Group N Mean ± SD N Mean ± SD N Mean± SD 
 
 
1 6 28.3±3.4 6 32.8±4.7 6 32.3±4.4 
 
II 6 33.3±3.8 6 36.8±4.2 5* 35.4±3.9 
 
III 6 32.8±3.1 6 32.2±2.5 6 34.5±2.2 
 
IV 6 28.0±2.5 6 29.6±3.1 6 31.0±3.1 
-------------------------------------------------------------------------------------------------------- 
DLC values expressed as percentage of total leucocyte count  
*goat died 
 
 

 



Table 23  :  Lymphocyte counts in male goats at different days of treatment 
 
 Days 
Treatment 0 45 90 
Group N Mean ± SD N Mean ± SD N Mean± SD 
 
 
1 6 65.5±2.9 6 63.8±3.2 6 65.3±5.0 
 
II 6 65.0±2.3 6 59.5±2.2 5* 58.0±2.2 
 
III 6 62.5±2.3 6 59.5±2.6 6 60.7±2.5 
 
IV 6 61.5±1.5 6 59.5±3.6 6 60.8±1.8 
-------------------------------------------------------------------------------------------------------- 
DLC values expressed as percentage of total leucocyte count  
*goat died 
 
 
 
 
 
 
 
         
Table 24  :  Lymphocyte counts in male goats at different days of treatment 
 
 Days 
Treatment 0 45 90 
Group N Mean ± SD N Mean ± SD N Mean± SD 
 
 
1 6 65.8±4.3 6 62.5±5.5 6 62.8±4.1 
 
II 6 65.0±3.7 6 58.2±4.2 5* 60.6±3.3 
 
III 6 62.7±3.6 6 63.0±2.5 6 61.7±2.5 
 
IV 6 66.5±3.1 6 65.5±2.9 6 64.8±3.5 
-------------------------------------------------------------------------------------------------------- 
DLC values expressed as percentage of total leucocyte count  
*goat died 
 

 

 



Table 25  :  Eosinophil counts in male goats at different days of treatment 
 
 Days 
Treatment 0 45 90 
Group N Mean ± SD N Mean ± SD N Mean± SD 
 
 
1 6 4.3±1.1 6 3.3±0.9 6 3.3±0.7 
 
II 6 4.2±0.7 6 3.8±0.9 5* 2.8±0.7 
 
III 6 3.5±0.7 6 3.5±1.3 6 2.8±0.9 
 
IV 6 3.8±0.7 6 3.2±1.8 6 2.8±0.9 
-------------------------------------------------------------------------------------------------------- 
DLC values expressed as percentage of total leucocyte count  
*goat died 
 
 
 
 
 
 
 
         
Table 26  :  Eosinophil counts in male goats at different days of treatment 
 
 Days 
Treatment 0 45 90 
Group N Mean ± SD N Mean ± SD N Mean± SD 
 
 
1 6 3.7±0.9 6 3.3±0.4 6 3.3±0.7 
 
II 6 3.8±0.9 6 3.5±1.2 5* 3.2±0.7 
 
III 6 3.3±0.7 6 3.5±0.8 6 2.5±0.5 
 
IV 6 4.2±0.7 6 3.0±1.5 6 3.0±1.1 
-------------------------------------------------------------------------------------------------------- 
DLC values expressed as percentage of total leucocyte count  
*goat died 
 

 

 



Table 27  :  Monocyte counts in male goats at different days of treatment 
 
 Days 
Treatment 0 45 90 
Group N Mean ± SD N Mean ± SD N Mean± SD 
 
 
1 6 2.0±0.6 6 1.5±0.5 6 1.5±0.5 
 
II 6 1.5±0.8 6 1.2±0.7 5* 1.4±0.8 
 
III 6 1.7±0.7 6 1.3±0.5 6 1.7±0.5 
 
IV 6 1.5±0.8 6 1.3±0.7 6 1.5±0.9 
-------------------------------------------------------------------------------------------------------- 
DLC values expressed as percentage of total leucocyte count  
*goat died 
 
 
 
 
 
 
 
         
Table 28  :  Monocyte counts in male goats at different days of treatment 
 
 
 Days 
Treatment 0 45 90 
Group N Mean ± SD N Mean ± SD N Mean± SD 
 
 
1 6 1.7±0.5 6 1.3±0.5 6 1.5±0.5 
 
II 6 1.5±0.5 6 1.2±0.7 5* 1.4±0.8 
 
III 6 1.7±0.7 6 1.3±0.5 6 1.7±0.5 
 
IV 6 1.5±0.8 6 1.3±0.7 6 1.5±0.8 
-------------------------------------------------------------------------------------------------------- 
DLC values expressed as percentage of total leucocyte count  
*goat died 
 
 
 



Table 29  :  Haemoglobin (Hb) values in male goats at different days of treatment 
 
 Days 
Treatment 0 45 90 
Group N Mean ± SD N Mean ± SD N Mean± SD 
 
 
1 6 6.45±2.03 6 6.43±1.48 6 5.75±1.08 
 
II 6 6.65±1.88 6 5.96±2.07 5* 6.66±2.03 
 
III 6 7.32±1.50 6 8.20±0.87 6 6.93±0.91 
 
IV 3+ 7.67±1.10 6 8.33±0.91 6 7.25±1.64 
-------------------------------------------------------------------------------------------------------- 
Hb values expressed as g/dl  
*goat died; + sample spoilt 
 
 
 
 
 
 
 
         
Table 29  :  Haemoglobin (Hb) values in male goats at different days of treatment 
 
 Days 
Treatment 0 45 90 
Group N Mean ± SD N Mean ± SD N Mean± SD 
 
 
1 6 8.50±1.22 6 7.71±1.27 6 7.31±2.17 
 
II 6 8.55±1.44 6 6.95±1.75 5* 6.84±3.09 
 
III 6 8.76±1.30 6 8.30±1.51 6 8.78±1.51 
 
IV 6 8.07±0.55 6 7.38±0.80 6 7.40±0.71 
-------------------------------------------------------------------------------------------------------- 
Hb values expressed as g/dl  
*goat died; + sample spoilt 
 

 

 



Table 31  :  Clothing time in male goats at different days of treatment 
 
 Days 
Treatment 0 45 90 
Group N Mean ± SD N Mean ± SD N Mean± SD 
 
 
1 6 4.09±0.14 6 4.92±0.86 6 4.08±0.41 
 
II 6 4.09±0.19 6 3.59±1.03 5* 3.56±0.29 
 
III 6 4.07±0.46 6 3.94±0.92 6 3.32±0.14 
 
IV 6 3.86±0.76 6 4.17±0.44 6 3.48±0.29 
-------------------------------------------------------------------------------------------------------- 
Clothing time expressed in minutes. 
*goat died  
 
 
 
 
 
 
 
         
Table 32  :  Clothing time in male goats at different days of treatment 
 
 Days 
Treatment 0 45 90 
Group N Mean ± SD N Mean ± SD N Mean± SD 
 
 
1 6 4.48±0.53 6 4.59±0.21 6 3.21±0.20 
 
II 6 4.27±0.15 6 3.94±0.66 5* 3.32±0.05 
 
III 6 4.45±0.26 6 4.29±0.13 6 3.39±0.14 
 
IV 6 4.47±0.30 6 4.24±0.50 6 3.41±0.38 
-------------------------------------------------------------------------------------------------------- 
Clothing time expressed in minutes. 
*goat died  
 

 

 



Table 33  :  Serum Aspartate Aminotransferase (GOT) values in male goats at 
different days of treatment 

 
 Days 
Treatment 0 45 90 
Group N Mean ± SD N Mean ± SD N Mean± SD 
 
 
1 6 119.0±14.3 6 134.7±45.2 6 82.1±6.3 
 
II 5+ 100.0±16.6 6 104.2±34.7 5* 89.7±13.5 
 
III 5+ 139.0±42.3 6 177.8±45.8 6 94.3±8.6 
 
IV 6 120.0±20.5 6 152.0±46.3 4+ 92.5±10.4 
-------------------------------------------------------------------------------------------------------- 
GOT values expressed as U/L 
*goat died ; + sample spoilt 
 
 
 
 
 
 
 
         
Table 34  :  Serum Aspartate Aminotransferase (GOT) values in male goats at 

different days of treatment 
 
 Days 
Treatment 0 45 90 
Group N Mean ± SD N Mean ± SD N Mean± SD 
 
 
1 6 117.7±8.2 6 125.8±14.9 6 140.4±27.9 
 
II 6 117.3±29.7 6 176.0±79.7 5* 159.2±67.5 
 
III 6 102.8±12.0 6 160.3±43.7 6 142.0±46.9 
 
IV 5* 132.2±63.7 6   80.4±21.4 6 112.0±  9.4 
-------------------------------------------------------------------------------------------------------- 
GOT values expressed as U/L 
*goat died ; + sample spoilt 
 



Table 35  :  Serum Alanine Aminotransferase (GPT) values in male goats at 
different days of treatment 

 
 Days 
Treatment 0 45 90 
Group N Mean ± SD N Mean ± SD N Mean± SD 
 
 
1 6 20.9±6.1 6 19.4±5.9 6 17.9±4.3 
 
II 6 23.9±10.2 5+ 18.3±8.8 5* 19.1±6.8 
 
III 5+ 28.6±12.3 6 17.5±5.6 6 22.0±4.4 
 
IV 6 23.7±5.3 6 20.5±5.5 4+ 18.7±4.8 
-------------------------------------------------------------------------------------------------------- 
GPT values expressed as U/L 
*goat died ; + sample spoilt 
 
 
 
 
 
 
 
         
Table 36  :  Serum Alanine Aminotransferase (GPT) values in male goats at 

different days of treatment 
 
 Days 
Treatment 0 45 90 
Group N Mean ± SD N Mean ± SD N Mean± SD 
 
 
1 6 22.5±6.3 6 26.3±8.3 6 21.1±2.4 
 
II 6 22.3±4.1 6 22.4±2.2 5* 24.1±1.8 
 
III 6 21.7±11.1 6 24.3±2.6 6 27.4±3.0 
 
IV 5+ 26.1±6.1 3+ 24.1±3.7 6 22.2±1.9 
-------------------------------------------------------------------------------------------------------- 
GPT values expressed as U/L 
*goat died ; + sample spoilt 
 



Table 37  :  Serum Alkaline Phosphatase (ALP) values in male goats at different 
days of treatment 

 
 Days 
Treatment 0 45 90 
Group N Mean ± SD N Mean ±    SD N Mean ±   SD 
 
 
1 6 182.0±90.7 6 240.2±117.6 6 221.2±102.9 
 
II 6 317.3±229.7 5+ 473.6±291.7 5* 406.2±205.0 
 
III 5+ 279.4±153.2 6 265.5±222.7 6 300.8±108.3 
 
IV 6 268.8±230.9 6 340.0±263.6 4+ 370.2±305.0 
-------------------------------------------------------------------------------------------------------- 
ALP values expressed as U/L 
*goat died ; + sample spoilt 
 
 
 
 
 
 
 
         
Table 38  :  Serum Alkaline Phosphatase (ALP) values in male goats at different 

days of treatment 
 
 Days 
Treatment 0 45 90 
Group N Mean ± SD N Mean ±    SD N Mean ±   SD 
 
 
1 6 569.3±427.5 6 680.0±663.7 6 501.5±879.2 
 
II 6 351.7±112.3 5+ 218.0±43.9 5* 170.0±53.7 
 
III 5+ 783.8±794.0 6 331.2±323.3 6 676.3±582.3 
 
IV 5+ 221.8±56.9 6 270.7±230.1 6 256.8±218.4 
-------------------------------------------------------------------------------------------------------- 
ALP values expressed as U/L 
*goat died ; + sample spoilt 
 



Table 39  :  Serum total protein (TP) levels in male goats at different days of 
treatment 

 
 Days 
Treatment 0 45 90 
Group N Mean ± SD N Mean ±    SD N Mean ±   SD 
 
 
I 6 6.4 ± 0.9 6 6.7 ± 0.9 6 6.6 ± 0.8 
 
II 6 5.6 ± 0.7 5+ 6.3 ± 0.9 5* 6.1 ± 0.8 
 
III 5+ 6.2 ± 1.0 6 6.8 ± 0.2 6 6.5 ± 0.2 
 
IV 6 5.5 ± 0.5 6 6.7 ± 0.6 4+ 6.5 ± 0.9 
-------------------------------------------------------------------------------------------------------- 
TP values expressed as g/dl 
*goat died ; + sample spoilt 
 
 
 
 
 
 
 
         
Table 40  :  Serum total protein (TP) values in female goats at different days of 

treatment 
 
 Days 
Treatment 0 45 90 
Group N Mean ± SD N Mean ±    SD N Mean ±   SD 
 
 
I 6 7.9 ± 0.8 6 8.0 ± 0.5 6 6.8 ± 0.5 
 
II 6 7.6 ± 0.9 5+ 8.0 ± 0.7 5* 6.7 ± 1.1 
 
III 5+ 7.8 ± 0.4 6 5.9 ± 0.6 6 6.9 ± 0.3 
 
IV 6 7.0 ± 1.0 6 7.1 ± 0.8 6 6.9 ± 0.7 
-------------------------------------------------------------------------------------------------------- 
TP values expressed as g/dl 
*goat died ; + sample spoilt 
 



Table 41  :  Serum Acid Phosphatase (ACP) values in male goats at different days of 
treatment 

 
 Days 
Treatment 0 45 90 
Group N Mean ± SD N Mean ±    SD N Mean ±   SD 
 
 
I 6 4.9 ± 1.3 6 2.7 ± 0.2 6 3.8 ± 1.1 
 
II 6 5.1 ± 1.4 5+ 3.1 ± 0.5 5* 3.6 ± 1.2 
 
III 5+ 5.6 ± 1.0 6 3.3 ± 0.3 6 3.9 ± 1.1 
 
IV 6 4.7 ± 0.6 6 0.4 ± 0.6 4+ 3.4 ± 0.6 
-------------------------------------------------------------------------------------------------------- 
ACP values expressed as U/L 
*goat died ; + sample spoilt 
 
 
 
 
 
 
 
         
Table 42  :  Serum Acid Phosphatase (ACP) values in male goats at different days of 

treatment 
 
 Days 
Treatment 0 45 90 
Group N Mean ± SD N Mean ±    SD N Mean ±   SD 
 
 
I 6 6.9 ± 2.6 6 4.0 ± 0.8 6 3.2 ± 0.8 
 
II 6 6.0 ± 2.6 6 3.9 ± 1.3 5* 2.9 ± 0.5 
 
III 6 9.9 ± 1.2 6 3.1 ± 1.1 6 3.6 ± 0.6 
 
IV 5+ 7.8 ± 2.7 6 4.0 ± 1.3 6 3.7 ± 0.6 
-------------------------------------------------------------------------------------------------------- 
ACP values expressed as U/L 
*goat died ; + sample spoilt 
 



 APPENDIX –1 

REPORT ON THE ANALYSIS OF “Bt-cotton” SEEDS 
V.SUBRAMAIAN & Associates 

MAHYCO, R and D, KALLAKAL 
 

Cottonseed is a rich source of oil for human consumption and processed cottonseed 

meal is used for animal feed. The cotton crop is often infested with insect pests such 

as cotton bollworm and tobacco budworm. One of the ways to control these insect 

pests is to introduce the Bacillus thuringiensis (Bt gene), which produces insecticidal 

proteins that are toxic to the insect pests. It has been reported that these insecticidal 

proteins cause no deleterious effect to organisms such as beneficial insects, birds, fish 

and mammals including humans. Earlier reports indicated that the Bt (insect 

protected) cotton cultivars are comparatively similar in chemical composition to 

commercial varieties. However, speculation still exists about the safe use of Bt plant 

products such as grains. Therefore the chemical composition of Bt cottonseed of two 

cultivars were evaluated in comparison with that of the parental controls. The levels of 

protein, oil, ash, carbohydrate, calories and gossypol contents were determined. 

 

MATERIALS AND METHODS 

Cottonseed samples of two cultivars, MCU-5 and LRA that are Bt and their parental 

controls without Bt were selected for the study. The seeds were supplied from 

MAHYCO Research Farm at Jalna. Seeds were harvested from the field and stored. 

Seed samples at seven different intervals were used for chemical analysis. Ginned and 

delinted seeds were used for proximate analysis. Ginned, delinted and dehusked seeds 

were used for total gossypol analysis. The husk was removed manually and the 

endosperm (meat) was separated. The whole seed/meat was ground in a coffee grinder 

to obtain uniform flour particles and used for chemical analysis. 

 

Proximate Analysis. 

Proximate analysis (protein, oil, ash, carbohydrate and moisture) of cottonseed was 

performed using standard analytical methods. Ash content was measured according 

AOAC method (1990 a). Protein content was estimated by determining the total 



Nitrogen according to the Kjeldahl method and the values were multiplied by 6.25 to 

calculate the total protein (AOAC 1990 b).Oil content was determined by Soxhlet 

extraction method (AOA 1990 c). Moisture content was determined by loss on drying 

at 1000C to constant weight as described in AOAC method (1990 d). Carbohydrate 

was estimated by difference using the fresh weight derived data and the following 

equation (USDA 1975 a): 

% Carbohydrate=100% (%protein + % oil + % ash+ % moisture) 

Calories were calculated using the factors with the fresh weight-derived data and the 

following equation (USDA 1975 b): 

Calories (kcal/100g)=(4x % protein) + (9 x % oil) + (4 x % Carbohydrate) 

 

Measurement of  Total Gossypol: 

Cotton meal samples were extracted with acidified aminopropanol in dimethyl 

formamide solution. Total gossypol content was determined using the aniline reaction 

procedure (AOCS 1989). The gossypol levels were corrected for moisture content in 

the sample. The reference standard, gossypol was obtained from Sigma Chemical 

Company, U.S.A. 

 

RESULTS AND OBSERVATIONS 

Cottonseed is used for animal feed, primarily for cattle, chicken and fish. The oil 

extracted from the seed is used for human consumption and also for industrial uses. 

The composition of cottonseed indirectly gives its feed, and food value. Previous 

studies by other workers indicated that the Bt-protected cotton cultivars were 

compositionally equivalent to untreated cotton cultivars, and also consistent with the 

commercial cotton varieties (Berberich et at., 1996). 

 

A study on chemical composition of cottonseed including gossypol content, using 

MCU-5 and LRA cultivars was made. Statistical analysis of data was not done. The 

comparative data on Bt and control seeds for total gossypol levels are shown in Table 

1. The total gossypol levels in cotton meals from the Bt cotton cultivars were lower 

than the control in both the cultivars, particularly in the first three stages of seed 



sampling (Table 1). A negligible increase was observed in the later sampling stages. 

These levels were well with in the range of  0.39 to 1.70 % total gossypolin cottonseed 

reported for cotton varieties by earlier workers. From the safety point of view, total 

gossypol levels in the Bt. Cotton cultivars were comparable to or lower than those of 

non-Bt controls and conform to earlier reported values (Berberich et al., 1996). 

 

Proximate analysis of major components such as protein, oil, ash, carbohydrate and 

moisture were determined in Bt and control cottonseed samples. Calorie values were 

derived by calculation. The results obtained for the two cultivars are shown in Table 2. 

There were no appreciable difference in values for various constituents except oil 

content, between Bt and control cottonseeds. Oil content was slightly lower in Bt 

cottonseed than that of controls in the cultivar MCU-5, but the values were within the 

normal literature range for commercial cotton varieties. This difference may not 

represent a meaningful difference in nutritional value of the seed. However, it has 

reflected in minor a difference in calorie values (Table2). The values for the above 

constituents conform to the earlier reported values in the literature (Berberich et al., 

1996). 

 

The cottonseed lots used to prepare feed for the 90 day goat feeding study were 

analysed for proximate components and gossypol. Result of these analyses are shown 

in Table 3. There were no meaningful differences in nutrient and toxiciant 

composition between Bt and non-Bt (control) cottonseed within a cultivar. 

 

CONCLUSIONS  

 

On the basis of our analytical data with two cotton cultivars, it is concluded that the 

composition of various nutrients in the seeds of the Bt-protected cotton, is equivalent 

and/or similar to that of parental control plants. Further, no variation was observed in 

levels of total gossypol, which is an anti-nutritional component, between Bt and 

control cottonseed. There were no meaningful differences in nutrient and toxicant 

content of between Bt and non-Bt cottonseed used in the 90 day goat feeding study. 
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Table 1 

Total Gossypol Content (%) in Cottonseed Samples at Different Samples at 

Different Dates of  Sampling  

 

Total Gossypol Content (%)* 

   ----------------------------------------------------------------------------- 

 MCU-5 LRA 

Dates of  --------------------------------      -------------------------- 
Sampling  Bt Control Bt Control 
_____________________________________________________________________ 

 

07.2.98 1.14 1.52 1.09 1.57 

14.2.98 1.31 1.66 1.21 1.46 

21.2.98 1.11 1.27 1.39 1.46 

28.2.98 1.36 1.19 1.46 1.50 

25.4.98 1.20 1.39 1.46 1.44 

09.5.98 1.44 1.27 1.38 1.50 

16.5.98 1.54 1.21 1.50 1.27 

_____________________________________________________________________ 

*Moisture-free basis. 
Bt:: Bacillus thuringiensis. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Table 2 
Range and Mean Values of Proximate Analysis in Cottonseed Samples* 

 
_____________________________________________________________________ 
Characteristics MCU-5 LRA 
   ____________________________________________________ 
 Bt Control Bt Coantrol 
 Range Mean Range Mean Range mean Range
 Mean 
___________________________________________________________________________ 
Protein % 25.2-29.3 26.7 24.9-28.2 26.6 26.9-28.8 27.9 26.8-28.9 27.8 
 
Oil % 19.324.2 21.0 23.3-25.4 24.2 19.3-22.5 20.6 20.8-21.5 21.2 
 
Ash% 2.8-4.3 4.0 3.8-4.2 4.0 3.8-4.7 4.1 3.7-4.1 3.9 
 
Carbohydrates 46.8-50.9 48.3 43.9-47.7 45.2 45.0-49.1 47.4 45.8-48.3 47.2 
 
Calories/100g 479.1-506.9 488.9 500.0-510.8 504.5 477.8-496.7 486.4 489.0-491 490.5 
 
Moisture % 4.7-5.7 5.2 4.6-5.9 5.2 4.6-6.3 5.4 4.5-6.1 5.2 
___________________________________________________________________________
  
*The values were divided across 7 dates of sampling for the respective treatments. 
Protein, oil, ash, carbohydrate and calories reported on moisture-free basis.the values are 
mean of at least two determinations. 
Bi-treated: insect-protected plants with Bacilus thuringiensis. 
 
   
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Table 3 
Proximate Composition and Gossypol Content of Cottonseeds a from insect Protected 
with Bt and Control Lines 
_____________________________________________________________________ 
Date of  Treatment  Cultivar Bt/C  Protein% Oil% Ash%Carbohy Calorie/s Gossypol% 
Collection No.      drates 100 g 
__________________________________________________________________________________
07.02.98 TR-1 MCU-5 BT 29.3 19.3 4.3 47.1 479.1 1.14 
 TR-2 MCU-5 C 25.9 24.7 4.0 45.4 507.2 1.52 
 TR-3 LRA Bt 28.3 19.9 4.1 47.7 483.1 1.09 
 TR-4 LRA C 28.9 21.1 3.9 46.1 489.4 1.57 
  
07.03.98* TR-1 MCU-5 Bt 25.9 21.1 4.0 49.2 489.4 1.24 
 TR-2 MCU-5 C 25.6 23.7 3.9 46.8 502.6 1.23 
 TR-3 LRA Bt 29.9 20.4 4.1 46.5 485.3 1.43 
 TR-4 LRA C 26.2 20.7 3.8 49.3 488.0 1.48 
 
07.03.98* TR-1 MCU-5 Bt 26.7 19.5 4.0 49.8 481.6 1.54 
 TR-2 MCU-5 C 24.9 23.3 4.1 47.7 500.0 1.21 
 TR-3 LRA Bt 28.2 19.6 4.1 48.1 481.7 1.50 
 TR-4 LRA C 27.6 21.0 .8 47.6 490.1 1.27 
__________________________________________________________________________________ 
The values are mean of duplicate determination. 
Bt: Bacllus thuringiensis 
C: Untreated control 
*The gossypol values given in 07.03.98 are mean obtained from values from two dates of sampling 
that were closed to 7.03.98   
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