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ABSTRACT: Monsanto Company has d@.veloped corn event MON 863,
which protects corn plants against feeding damage from corn rootworm
larvae (Diabrotica spp.), 2 major North American insect pest. Event MON
863 containg a coding sequence that expresses a variant of the wild-type
Cry3Bbl insecticidal protein from Bacillus thuringiensis. This study
included the test event MON 863, 4nd the non-transgenic control line LHS2
x A634, which has background genetics representative of the test event but
does not contain the cry3Bh1 msect control coding sequence.

This study was undertaken to compare the responses of ras fed diets
contaiming grain dertved from MON 863 corn to rats fed diets containing
grain from the non-transgenic control line and a population of rats fed
reference control diets containing grain from six different commercially
available non-transgenic corn-varieties for 13 weeks.

| Nutxient analyses, mycotoxin and FDA PAM 304 pesticide residue analyses

were conducted on the corn lines to confirm therr acceptability for use in the
study. Event-specific PCR (polymerase chain reaction) and/or chain-of-
custody records also confirmed the identities of the test, control and six
reference control corn varieties. Using the nutrient analyses from each com
liné, diets were formuldted by Purina Mills, Ioe. (PMI; St. Louis, MO) and
Purina TestDiet (Richmond, IN) to be comparable in composition to PMI
Certificd Rodent Dict #5002.2 Formulated diets were analyzed to confirm
that the specifications for a Certified Rodent Diet #5002 were met. Salt
analysis tested the homogeneity of diet mixing. PCR confirmed the presence
of the test event in the test diets and absence of the test event in control and
reference control dists.

Male and female Sprague Dawley rats (20/sex/group) at approximately 6
weeks of age, were fed ofie of the following diets for 13 wecks: 1) diets
containing 11% (w/w, low dose) or 33% {w/w, high dose) corn event MON
863 test grain, 2) diets containing 11% (w/w, low dose) or 33% (wiw, high-

® Certified Rodent Diet # 5002 is a rogistered trademark of Purina Mﬂ]ﬁ: Inc.
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dose) non-transgenic control line LHE2 x A634 g@ain, or 3) diets containing
33% (w/w) com grain from six different reference varieties. The low-dose
(11%, ww) test and control diets were supplemented with 22% (w/w) non-
transgenic corn from commercial sources to bring the total com grain content
in these diets to 33% (w/w), consistent with other test, control, and reference
control dies. . ‘

PMI Certified Rodent Diet #5002 consumption was measured during pretest
for one week (Wesk -1) to establish baseline food consumption for each
animal. Diets containing the test, control and reference control comn grain
were subsequently administered during the study period of Week 1 through
‘Week 13. To assess the palatability of the diets, food consumption was
recorded as follows: daily for Days 1, 2, 3, and once for 4 through 7 during
pretest and Week 1. Food consumption was also measured weekly during
Weels 2 through 13 to assess potential test article-related effects. All
animals were observed twice daily for mortality and moribundity. Body
weight was recorded at weekly intervals for each animal. In Weeks 5 and 14 ®
blood and urine were collected from 10 animals/sex/group for blood and
urine chemistry, hematology, and urinalyses. Coagulation parameters were
determined at the terminal blood coliection only. Tn Week 14, all animals
were sacrificed and necropsied, Tissues were collected and organs weighed
as specified in the protocol. Selected tissues were examined microscopically
from all animals in the high-dose test group and high-dose non-transgenic
control group. ‘ :

For quantitative measures, the test group was compared statistically with (1)
Its non-transgenic control counterpart and (2) the population of rats from the
reference control groups fod the non-transgenic commercial com varieties.
Dnfferences were considered statistically significant at the 5% level of
sigruficance (p < 0.05). The reference control diets were used to establish
the range of responses from rats fed different non- (Fansgenic con varieties,
The ineidence of microscapic lesions in the control high-dose and the test
high-dose groups was compared by sex using Fighers Exact Test. h.,‘é{

There were no test article-related deaths or adverse clinical signs observed
during the study. There were three unscheduled deaths among males, one
non-transgenic high-dose control male, one reference control male, and one
male m the high-dose test group. None of these deaths was attributed to
treatment. Two females from two different reference control groups died
immediately after bload collection in Week 5; their deaths were classified as
accidental. Body weight gain and food consumption were similar in'all
groups throughout the study. Clinical pathology results (cHemistry,
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hematology, coagulation and urinalyses) were similar across groups with

~ only a few exceptions. The few statistically significant differences in clinical
parameters that occurred were generally of small magnitude, were observed
at the interim but ot at the terminal bleed, were nut dose related and/or were
within +/- one standard deviation of the mean of the reference control
groups. Organ weighis and gross pathology findings were similar among
test, control, and reference control groups. There were no gross or'
microscopic lesions atiributed to a dietary regimen of high-dose
concentration of test event MON 863.

The results of the 13-week subchronic feeding study show that rats fed diets
containing corn event MON 863 grain responded similatly to rats fed diets

* containing the non-transgenic control LH82 x A634 grain and diets
contaming grain from reference control non-transgenic commercial corn
varieties. There were no test article-related changes baged on the evaluation
of survival, clinical signs, body weights, body weight changes, food
consurnption, clinical pathology, organ weights, and macroscopic and
microscopic pathology.
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Data Dageription

'The data esmgisted of male and ferale rat body weight and body weight change
measvrements, food constmption measwrements, clinical chemistry measimements,
hematology meastrements, trinalysis measurements, organ weight, and histopathology
findings in animala fed diets containing prain from MON 863 com, non-transgenic
control LHEZ X A634 (with background penetic representative of the test line MON 863
but not genetically enhanced), and six cotnrmercial lines (MON 247 Rep 1, Asgrow RX-
770, LH235 X LH135, LE200 X 1H172, BT3UT X LHS2 and Burrus BX-36). It
addition MON 363 and LHS82 X A634 were present at either 11% or 33% in the diet
while the commercial lines were at 33%. Each group contained 20 rats/sex,

“The data were provided by Covance as SAS® (1999-2001) transport datasets. These data
were saved as SAS data fles and analyzed with SAS, relesse 8.2, A hstmg of the original
data 15 ncluded in the statistical docummtanon of thr. data.

Statistical Analysis

Sﬂpmte analyses were dene for the males and the femnales. 'I'he test dtets were compared
using a one-way analysis of vatiance model, i.e.,

TR T+E

where
: ¥y is the value of the response for test d.lﬂtl and rat_]
W is the overall mean

7 is the mean for test diet i

&; is the random error for rat J fad test diet i.

Levene's test, using a p-value < 0.01 for statistical sigificance, was vonducted o check
for equality of variapces. X the equality of variance assumption was rejected then the
analysis of variance was done on the rank of the measured response rather than the actual
response, Though the normality assumption for the statistical test might be violated due to
the abnormal distribution or a few extreme values for some data, approximsate normality
could be satisfied for the means of the contrusts from samples of 20 or 10 for cach
treatment. Thres conizasis among the test diets were constructed and tested. These
contrasts were: MONE63 at 11% versus LEI82xAG34 at 11% (CL 11% vs TL 11%);
MON 863 at 33% versus LHB2xAG34 at 33% (CH 33% ve TH 33%); MON 363 at 33%
versus the averape of the six commercial nes (TH 33% vs REF) at 33%. The level of
significarnes used for the overall ANOVA and all contrasts was p-value < 0.05.

Tables 1 - 7 give means, standard deviations and p-valwees for the overall analysis of
-varjance and the three contrasts. With only a few missing data points, the munober of rats
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for each of the diets is 20 but for clinical chemistry, hematology and urinalysis data,
results were meorded for 10 rats/sex/diet,

Qualitatiys Responses

The microscopic pathology data were anatyzed using Fishers Bxact Test for a 252
contingency table. A separate analysis was done for each sex. The incidences of
micrdscopic findings, for cach tssue and lesion type, were tabulated for the 33% MON
863 and 33% LHE2xA634 groups. The results of the statistical apalysis are in Table 8.

Results
Croantitative Responges

There were instances wherc staristical significance was observed, The procedure for
assessing the statistical analysis results was two-fold. First, if the overall analysis of
vatianee was sigeificant (p-value < {1.05) then the conirasts between the tast diet at 33%
and the pooled commercial diets were investigated for significance, i.., the one-degres of
freedom contrasts wert evalvated using a t-test procedure. This is similar to the. protected
LSD» since the contrasts were evatuated in the presence of significance of the overall
analysis of variance. Second, the significant contrasts were evaluated with tespect to the
means for the commercial lines, I the means of the test diet at 33% were within the
range of means for the commercial diets, then the significance was not decmed to be

biologically meaningful.

Using the abowe criteria, there was no significent difference detected For data in food
conswmption, body weight, and organ weight. There were 19 findings that satisfied above
criteria (both overall test and the comparison betweon the test line and the mean of the
commercial group werc significant, and in addition the test line was owside of the range
of the commexcial group), 2 in body weight change, 6 in hematology traits, § in clinical
chesnistty measurements, 3 in vinalysis measurements. Tn 14 out of all 19 cases, the
obvious teason for the significauce was due to both MON 863 and LHRIx A 634 being
either outside of or near the border of the range of the commersial Knes in the same
direction (high or low limit of the range) and exceptions included, Mals Hemoglobin -

L B : Week 5, Male Hematology White Blood Cell Count -Week 14, Male Hematolopy

e Lymphocytes - Week 14, Malt Hematolopy Busophifs Absolue - Week 14, and Female
Chemistry Trighycerides - Week 5. All significance was sporadic and a6 consistant
significance was found across time perind for any measurement.

Oualitative Responses

Only } (Female, Kidney, Tubule — Mineralization) out of 68 histopathology incidence
frequency comparisons between MON 863 and LHS2xAG34 at 33% of the dict in Table 8
were statistically significant at the 0.05 level by Fsher’s exact test while on average 3
false positives would be expected among 48 coinpadsons. The Puvalue of the
significance is 0.031 and only marginal significant at the 0.05 level.
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Conclusions/Stummary

Although a few statistically significant differences between MON 863 and the non-
transgenic contral THE2xA634 (with background genetic representative of MON 863 but
not genetically enhanced) were showed in the data, nio pattcms could indicate any effects
were test article related.
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