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MEMORANDUM

SUBJECT: Transmittal of DERs of a Rat and Rabbit Teratology
Study Using Atrazine Required By Data (all-in
Notice - EPA Registration No. 100-529
Accession No. 254979 '

Caswell No.: 63
TOX Br. Proj. No.: 7-0535

FROM: Henry Spencer, Ph.D., Pharmacologist f 5 (l)ﬁo ( ‘J:)
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TO: Robert J. Taylor/Cynthia Giles, PM Team 25
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Registration Division (TS-767C) .
UoSws '{oe ABE. &-171737

THRU: Albin B. Kocialski, Ph.D., Supervisory Pharmagologist
Review Section VII, Toxicology Branch
Hazard Evaluation Division (TS-769C) A(’ CZﬁZZ{

gha(&7

and

Theodore Farber, Ph.D., D.A.B.T.
Chief, Toxicology Branch
Hazard Evaluation Division (TS-769C)

Background

A Data Call-In (DCI) Notice was issued by the Registration
Division that included the requirement for both a rat and
rabbit teratology study, using technical atrazine.

The present submission (Accession No. 254979) is the
fulfillmert of that portion of the DCI.

The following is the transmittal of the contractor-
generated DERs for the two studies and the comments and
conclusions by Toxicology Branch concerning the results of the
reviews prepared by the contractor.




006131

Comments and Conclusions

1.

The rat teratolcgy is Supplementary data, because a
NOEL for developmental toxicity could not be
established. The LEL was 10 mg/kg based on an
increased incidence of runts.

The study may be upgraded if data allo ithe
establishment of a NOEL. Historical control data
and chemical purity are reguired for the study.

A maternal toxicity NOEL = 10 mg/kg. A maternal
LEL was 70 mg/kg based on decreased body weight
gain.

The rabbit teratology study exhibits a NOEL of 1
mg/kg and an LEL cof 5 mg/kg for maternal toxicity
based on reduced bcdy weight gains during gestation
and reduced food intake.

The NOEL for developmental toxicity is 5 mg/kg and

the LEL is 75 mg/kg based on increased resorptions,
reduced fetal weights for both sexes, and increases
in delayed ossification.

The study is considered Supplementary and requires
submission of the purity of the technical chemical
employed. This study may be upgraded pending
submission of the purity of the technical chemical
used.



STUDY REVIEW

Chemical: Atrazine
Test Material: Atrazine technical . y
Study/Action Type: Teratology study d

STUDY JDENTIFICATION;

“A Teratology Study of Atrazine Technical in New Zealand
White Rabbits”™

Testing Facility: Safety Evaluation Facility, CIBA-GEIGY Corp.,
Summit, NJ :

Project No.: 68-84 u
Report Date: 9-18-84
Study Director: Alan T. Arthur, Ph.D.
EPA Acession No.: 254979
57
Study Reviewed by: Helene B. Morgan, B.A. A??}4/4?2

Geraldine S. Danford, B.A

T C&J;ﬁké7g :

BACKGROUND

The teratogenic potertial of Atrazine technical in New
Zealand White rabbits was investigated in a study conducted at

the Safety Evaluation Facility, CIBA-GEIGY Corp., during the fall
of 1983.

CONCLUSI1GON

This study of the teratogenicity of atrazine in New Zealand
White relLrils seems to meet all the reguiremsnts of the Sitandard
Evaluation Procedure, Teratology Studies (EPA-540-9-85-018, June

1985) . The dose levels meet the stated requirement and the data
are well documented.

1t is concluded that the teratology study of atrazine in
rabbits (Safety Evaluation Facility, CIBA-GEIGY Corp., # 68-84)
demonstrates the following:

Maternal No Observed Effect Level (NOEL): 1 mg/kg/day
Maternal Lowest Observed Effect Level (LOEL): S mg/kg/day
These values are based on a statisically significont reductian
in body weight gain for gestional days 14-19 and a statistically
significant reduction in food consumption on gestational days 17
and 19 in the 5§ mg/kg/day group.

C‘""" Lll‘t’(n-' PRI SN </A/;_1- v - ;-.2«‘\.?
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Developmental toxicity NOEL: S5 mg/hkg/day
Developmental toxicity LOEL: 75 mg/kg/day

These valuas are bsassed on a statisticelly signiTicant increase in
the number of resorptions in the high dose group, significantly
~decreased fetal weights (male and female) in this group, and an
increase in skeletal variations, especially delayed oassification
of appendicular skeletal elements.

. ROCEDURES
Test material: Atrazine technical
Vehicle: 3% aqueous corn sterch contsining
D.5% Tween 80
Dosage levels: g, 1, 5, or 75 mg/kg/day by gavage
Period of administration:Days 7-%9 of gestation
Species: New Zealand White rabbits

The protocol used in this study was in compliance with those
recommended in the Standard Evaluation Procedure (SEP),
Jeratology Studies (EPA-540/9-85-018, June 1985).

Graded doses of atrazine were administered by gavage to
virgin female rabbits which bhad been artificially inseminsted
using semen collected from males of the same strain maintained at
the research site. The oral route of dosing was chosen because
potential human exposure is by this route.

Dosing uccurred daily and was performed on days 7 through 19
of pregnancy with the day of artificial inseminaticn being
counted as day O. This dosing period agrees with the
recommendaticne «¥Ff the 5EP end covers the period of orgenogenesic
in the rabbit.

Identification of individual rabbits, housing, food, water,
environment, quarantine time, and group essignments were of
standard experimental design. Dose level was based on the
animals’ body weight recorded on gestational days 7 and 14.
Dosing was performed as indicated in Table 1.



Table 1: Dosing schedule

Group Number of Days of Dose
number females treatment (mg/kg/day)
1 (control) 19 7-19 o

2 19 ?7-19 1

3 19 7-19 S

4 12 7-19 75

The cvontrol group (vehicle control) received 5 wml/kg/day of
3% corn starch with Tween 80, which was a volume equivalent to
that received by rabbits treated with atrazine.

According to the SEP, the highest dose of chree different
levels should induce overt waternal toxicity but not more than
10% maternal death. The highest dose (75 mg/kg/day) did induce
overt maternal toxicity. A significant decrease in weight gain
and food consumption were found during and after treatment.
Significant increases were also found in vaginal bleeding and in
little, none and/or soft stouls. No deaths were found in this
treatment group. The lowest dose 1is not supposed to induce
evidence of toxicity. In the 1 mg./kg/day group there were three
unexpected deaths. One female died after being dosed on day 17
of gestation. Another was found dead on dsy 19, apparently the
result of a dosing accident. The thirac female was found dead on
day 26 of gestation (possibly aborting). None of the deaths were
dose related and thus are not considered significant. All other
findings were sinilcors to controls. :

All does were examined daily for changes in appearance,
behavior and food corsumption. Individual body weights were
recorded on day<s 0, 7, 14, 19, 21, 25, and 29. On day 29, all
surviving females were sacrificed and examined for corpora lutea, -
uterine content, and gross morphological changes.

The fetuses were numbered in order of their positions in the
vlerus. Apparently viable fetuses were weighed and examined for
gross abnormalities. Each fetus was examined viscerally using
Staples’ technigue and its sex was determined. Following the
visceral examination all fetuses were stained for skeletal
examinations to determine malformations and/or variations.
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RESULTS

A. MATERNAL EVALUATION

Maternal Mortality

The only three deaths in the entire study occurred in the
lowest dose (1 mg/kg/day) group. None of the findings at
necropsy indicated any relationship to the dose level, but rather
to the process of dosing.

Clinical Observations

Stool changes were observed in low and intermediate dose
group animals but were not considered to bhave been compound-
related because the incidences were similar to theat in the
controls. All does in the high “{~se group exhibited stool
chaunges. These changes were stia?”:-tically significant eond
considered signs of maternal toxicity. Another statisticelly
significoent sign of toxicity in the high dose group was blood
either on the vulva or in the cage in 4/19 females. {Teble 2)

Incidental findings included alopecia, 1lacrimation, scabs,

nasal discharge, vasodilation and decreassd motor control. All
of these findinges did not appear to be dose-related.

Pregnancy Rates

The pregnancy rates Tor the 0, %, 5, and 75 mg/k. / day groups

were, respectively, 84.:%, 89.5%, 84.2%, and Qe 7%. The
pregnancy rates given are within acceptable ranges Voir rebbits.
Woo and Hoar reported an 83¥% pregnancy rate among those

artificially inseminated out of 1142 pregnancies in NZW rabbits.?
All does were examined for uterine contents following death,
meribund sacrifica, or scecrifize on gestaticn day 8, showing the
pregnancy rate is based on total number of females inseminated

and not only on those strviving until sacrifice on gestation day
29. {Table 3)

Maternal Body Weight Data

Individual maternal body weights were recorded on days 0, 7,
14, 19, 21, 25, and 29 of presumed gestsation. Prior to the
dosing period (days 0-7), no differences in body weicht gain were
noted in any group. (Table 4)

‘Woo, D.C. and R.M. Hoar, Reproductive performance and
spontaneocous malformations in control New Zealand White robbits: o
Joint study by MARTA, Tereatology 25(2): B2A, 1982.




TABLE 2. .
Sumary of Clinical Observations in Does
' Dose (wg/kg)
Observations 0 1 5 15
Stooi: little, none 9719 4719 10719 19/ 19%«
and/or soft B
Blood on vulva/in Cage 0/19 1719 0/19 4/19%
Vasodilation of Ears 0/19 0/19 0/19 1/19
Decreased Motor Activity 0/19 0/19 0/19 1/19
Alopecia 5/19 3719 2/19 9/19
Lacrimation 3/19 0/19 1/19 3/19
Scab 1/19 1/19 2/19 0/19
Nasal Di-charge 1/19 0/19 0/19 0/19
Abortion 0/19 /19 1/19 2/19
Death 0/19 3/19 0/19 0/19
®Different from “s1: centrol group at p £ O
®2Diffe.-ent from the control group at p < 0
7 = '," ,//
T - b e
ez '_.'/’ T = .




TABLE 3. .
Summary of Reproductive Parameters

006121

Treatments (mg/kg/day)

0 1 S 15
No Pregnant 16 17 16 18
4 Pregnant 84.2 89.5 8y .2 g4.7
Mean No. Corpera Lutea/Litter 12.6 13.1 12.9 1.3
Mean No. Implantations/Litter 10.1 10.2 10.5 10.4
No. Litters Examineé 16 i 15 15
Mean No. Exbryonic Resorptlions k0 .30 1.0 1.6
Mean No. Fetal Resorptions .90 1.1 40 3.2
Mean Number of Resorptions 1.3 1.4 1.4 4. 8ee
Mean Number of Dead Fetuses 0.0 0.0 0.0 0.0
Pre-Implantation Lo.ss (No.) 3.6 2.9 2.5 3.9
Pre-Implantation Loss (%) 26 .1 21.6 18.4 26.5
Fost-Implantation Toss (1) 12.6 1.8 12.0 4z =<
Mean Number of Live Fetuses 8.8 6.9 9.1 5.9¢
Fetal Sex Ratio (% Males) 48.6 57.6 44 .1 51.7
“Different from the Control at p < 0.05.
£¥Different from the Control at p < 0.01.



TABLE 4.
Summary of Maternal Body Weight (grams)

Days of Treatments (mg/kg/day)
Gestation Control (0) 1 5 15

o 3852 + 81 3798 + 86 3854 + 56 3999 + 91
(16)¥ (14) (15) (15)

7 3038 + 85 3972 + 88 4019 + S2 4181 + 94
(16 (14) (15) (15)

14 4151 + 91 4049 + ©3 L4083 + 47 3659 + 88#%
(16) (1%) (15) (15)

19 4270 + 100 4153 + 104 4128 + &3 3454 + Bu®
(16) (14) (15) (15)

21 4316 + 104 4192 + 105 K171 + 84 3545 + 96%
(16) (14) (15) (15)

25 4337 + 95 4225 + 102 14238 + 49 3903 + b1®
(16) (1) (15) (15)

29 4363 + 86 4261 + 98 U280 + 52 4012 + 82%
(16) (14) (15) (15)

29u° 3779 + 100 3685 + 95 3711 + k3 3605 + 88
{165 {(14) {35) iS5y

al\!umbex's in parenthesis ( ) equal number of animals used in mean.
Day 29U = (Term.) Bodv Weisht less uterus. placentas and fetuses.
®Different from the Control at p € 0.01-
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Stotisticelly significont reductions in moternal body
weights were observed in the high dosa group for gestationel days
14-29 (Table S). Also, weight gains in the high dose group were
significar.tly reduced at some intervals during and following
treatment. During the treatment {(days 7-14 and days 14-19), body
weight losses rather than body weight gains were found. The
total body weight gain for the bhigh dose group for the entire
gestational period (days 0-29U) wes oalso significantly reduced.

In the intermediate group (5 mg/kg/day) the body weight goain
was significantly reduced for gestational days 14-19. Other
weight variations in this group are not considered significent.

Any changes in the weights of does in the low dose group
were not significant, as the average body weight of this group
was never less than 97% of the average body weight of does in the
control group.

Maternal Food Consumption Data

Maternal toxicity, as shown by a statistically significant
reduction in food consumption during treatment, was observed in

the high dose (75 mg/kg/day) group. (Table 86) Following
treatment, evidence of recovery woes observed as food consumption
increased. This increase was statisticall: significant for days
24-28.

Although slight reductions in food consumption were also

found in the intermediate group (5 mg/kg/day), these reductions
were statistically significant only for gestational days 17 and
19.

Food consumption was very slightly reduced in the low dose
group both before and during the dosing period, the reduction
being statisticelly significant only on day 13 of gestation.
Ceczucz these reduclions olse occurred before the dosing period,
they were not considered to have been compound-related.

Abortion
There were three confirmed abortions in the present study.
One intermedioate dose female on day 21 ond two high docse females

on days 20 and 25 were killed because they were aborting.

Une of the females who died in the low dose group was
thought to possibly be aborting on day 26.

10



TABLE 5.
Summary of Maternal Weight Gain (grams)

Days of Treatmwents (mg/kg/day)
Gestation Control (0) 1 5 75
0-7 185 1-319 174 + 24 166 + 1o 182 + 20
(16) (14) (15) (15)
1-14 113 + 13 76 + 13 63 + 18  -522 + 19%¢
(16) (15) {15) (15)
14-19 120 + 15 105 + 17 45 + 232 204 + 2608
(16) (14) (15) (15)
19-21 46 + 16 39 + 10 13 + 10 108 + 27
(16) (1u) (15) (1%)
21-25 21 & 22 33 + 26 67 + 13 304 + 37%¢
(16) (14) (15) (13)
25-29 26 + 21 36 + 11 42 + 16 109 + 25%
(16) (14) (15) (15)
0-290° -73 £ 52 -113 + 64 —1U3 + 42  -393 4+ 28%*
(16) (11) (15) (i5)

:Numbers ir parenthesis ( ) equal number of animals used in mean.

Dav 29U = Day (Term.) Body Weight less uvterus, placentas and fetuscs.
®Different from the Control at p < 0.05.

#¥Different froam the Control at p < 0.01.



TABLE €.
Summary of Matersal Food Cossumpiion (groms)
Days of te da
Gestation Coatral {0) 1 15
1 W3+ 11 WA2d0 W56 T6 + B
N 13) (12) €1%) 1s)
8 200 ¢+ 11 1808 183+ 7 R0 + 7O°
15) (13) “5 €153
9 12 e 10 172411 115+ 6 20 + 69
(12) Q2) ) 3}
10 201 12 M9+ W0 W6+ 5 12 & 3¢
(13) €13) Gis) (18)
11 1T + 12 177 + 8 170+ 6 8+ 30¢
(15} 13) ) 152
12 182 « 9 170+ 8 162+ 6 2 s 19
(%) 13) (1s) Qr)
13 182 » 8 155 « 8¢ 163 + 6 1 s 100
13) (1x) Qs) s}
1z 115 = 10 156 « 13 156 « 1 2 4 198
(13) (10) «1s) 19)
5 181 + 13 189 « 10 157 = 10 2 0 100
(12} 1) (15) 1<}
16 T » V7 159 « 13 &2 < 15 3 . 100
(1x) Gn 13) 15)
7 182 « 10 157 « 18 132 . 15¢ 6 o+ 29
{12) (1) [S 13 N (15)
1€ 167 « 11 158 « 11 137 « 16 8+ A0
9 Q12) (12} {15)
19 168 + 9 136 « 10 129+ 12¢ 18 . T
(1a) 11} R) 1%}
20 161 « 10 186+ 13 136 2 11 80 » 16%*
(1x) :2) r} {12)
21 185 « 10 128 + 11 138+ 30 118+ 18
(15) (33) €15) {12)
22 152 + 12 119 2+ 15 132+ 16 162 » 3%
{16) 12) (it} 13}
23 129 » 11 116 .+ 12 NS =S €2 + 1%
16) 13) Gz} (11)
2k 107 . ¢ 100 + 17 t0t . £ 178 . §*
(18} {13) {15, ias
2% 92 + 11 95 + 11 % - & 175 - 10¢
(16) {13) (12} {13)
2¢ 91 » 1C $3 + N e = 7 172+ 13°
1%) (12) (1) (12)
27 89 » § gL + 9 162 ¢ 352 » 19°
(12) (12) (1 (11)
2F 91 » 9 91 » 11 Ei - § 163 « 15°
€1z) (12) (13) R E1))

a)i\:te_rs ie sarectbesis ( ) equal puxber of

epifferect fraz the Costrol at p € 0.05.
#ehifferent froc the Cootrol st p £ 0.01.

2a1zal s used 10 meixl.




Reproduction Data at C-Saction

The results of cesarean section, including ovarian, uterine,
and litter data, are presented in Table 3.

The mean number of corpora lutea, uterine implantations, and
the mean implantation efficiency were comparable for all groups
examined. For the O, 1, 5, and 75 mg/kg/day groups the mean
mumber of resorptions were, respectively, 1.3 (12.0%), 1.4
11.4%), 1.4 (13.0%), and 4.8 (42.6%). The 75 mg/kg/day volues
were statisticelly significantly higher (p<0.01) then ths control
walues. Except for the number of resorptions in the high dose
group, the results compare fovorebly with control data in NZW
rabbits compiled by Woo and Hoar.®

The . mean number of live fetuses per 1litter was 8.8
4 contral), €.9 (1 mg/kzg/day), 9.1 (3 mg/kg/day), and 5.9 (75
mg/kg/day). The high dose group had a reduced number of fetuses,
which is statisticelly significant (p<0.05) when compared to the
control group.

. DEVELOPMENTAL TOXIC1TY EVALUATION

Fetal Data

The fetal data collected at cesarean section are summarized
in Table 3.

As noted earlier, only in the high dose group was o
signitficant change in the litter size observed. No dead fetuses
were found in the contrel or any of the treoted groups. Also, no
wariaetions in fetal sev retio wera detected.

Only in the 75 mg/kg/day group was a statistically
significant reduction of mean fetal weight observed. The male
#etal weight was 35.7 grams {p<0.01) end the female fetal weight
was 35.8 grams (p<U0.01). These values were compered to 46.1 grams

{males) and 44.0 grams (females) for the control fetuses. These
datoe are shown in Table 7.

=Woo and Hoar, op. cit.

13



Table 7: Summary of Fetal Weights (grass)

Treatments (mg/kg/day)

Farameter O i S 75
Fetal Weight — Male 46.1 44.G 3.2 =E.T7=
Fetal Weight -~ Female 44.0 G433 43.1 =.8%

*¥Different from the control grous at FIG. 01

The reviewers investigated a possible increase in the number
of runts (body weight less than 3I0 grams? in the treates aroups.
The +Findings are presented in the tabie in Attachkesst I. &
detinite increase was found in the high dose group. & slight
increase was found in both the 1 mg/kg/dzy and S sc/kg/day
fetuses; however, NG increase over controzs. was Foung 1n the
number of litters containinag unts Ffor either of these two
groups. Seven of the 7 runts in g/day dose croup were
in very large litters containin =
results in low birth weight.
consisting of 9 ftetuses. Adaiti
total iitter weight (combinsd weights o
added +For doss lesvel divided by tots

o

1E fetuses. which often
were  in =& litter

ations gave the mean

fTuses 1inm s litte

R by

controuls to be 3E7.8 grams and that +
be ZE4.%8 grams. Many teratologists ad
over the Tetal approach in nandliio
fetsemining the effect oFf an ._:.:en._-.':*—f-
reseairc her= working with New Zes:and White rabbits imdicstedg thset
the contro values of & runts i1n & of 1& fitzers was musuaally
high anc the problem might be with the rabzits
stuay. Without support of other signs of feta
mag/

13
a‘a'- aroup teo
ter approach

1
o]
. &}l
il
4
Q
h

suppilied for ths
I toxicitv at the S
that. vnder ths

:g/day dose level, the reviewers conciud
conditions of this study. rno biclogically sion
atrazine on the fetus at the intermediate dose i

\
1 )

: . H., Choice of number GFf sampling units in teratciocaov.
eratocliogy ?: 257-258B, i€74.

Etapies, R.E., and J.K. Haseman, Seliection oFf apgropriate

experimental units in teratology., Teratsiogy 9: ZS9-260, 1974,
= Werl, C.S8., Selection of the valid number of —=ampling mits and
a consideration of their combination in tox »logical studies
involving reproduction,; teratogenesis or carcinogenesis, Food and
Cosmetics Toxicolegy 8: 177—-182, 1970.

id
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Malformation and Variations

Of the 489 fetuses produced in this study, two were
externally malformed, one had & visceral abnormality, and one had
a skeletal malformoation. (Table 8) The external anomalies were
omphalocele (control group) and ablepharia (high dose group) . The
only visceral malformation was the absence of a gallbladder in
one intermediate dose fetus. The only skeletal molformation was
in one control fetus which exhibited ectromelia.: All of these
were considered spontaneous and not dose related.

A slight increasase in skeletal varisation was found with
increasing dose levels. The parameters most increased were those
concerning delayed ossification. The high dose group had
statistically significent increases in delayed ossification.
These findings are indicative of fetal toxicity secondary to
severe maternsl toxicity, & <conclusion consistent with recuzed
fetal body weights in the high dose group. (Table 9)

Discussion

. These reviewers are in general agreement with the mo-
important conclusions of this study. The means and standac.
deviations were found to be correct after spot checking.

Administration of technical atrazine to NZW rabbits from
days 7-19 of gestation resulted in maternal toxicity during the
treatment period at doses of § and 75 mg/kg/day. Does in the 75
mg/kg/day group did not recover from symptoms of this toxicity

during the period after dosing. Signs of maternel toxicity in
the intermediate dose group were decreased food consumption and
decreased bady weight. Signs of maternal toxicity in the high
dose group included blood on vulva or in cage, decreased food
consumption, abnormal stools, and decreased hkody weight oand
weight gain. In the lowest dose level (1 mg/kg/day) no dose
related toxicity was observed. It can be concluded that &

maternal NOEL in rabbits can be set at 1 mg/kg/day. The maternal
LOEL in this study is 5§ mg/kg/day.

The increased number of resorptions in the bhigh dose group
was statistically significant and was not observed in any of the
other groups. No dead fetuses were observed in any of the groups.
Fetal weights were normal in all groups except the high dose
group. In this group the~ weights of both the male and female

fetuses were significantly reduced. . No compound-related-

malformations were observed. Skeletal variations, especially
delayed ossification of appendicular skeletal elements, were
found maore frequently in the high dose group. Embryotoxicity
and fetotoxicity in the high dose group wes considered to have
been secondary to maternael toxicity. These reviewaers ogree that
the developmental toxicity (embryo/fetotoxicity) WNOEL in rabbits
is 5 mg/kg/day and conclude the LOEL is 75 mg/kg/day.

15

/13



TABLE 8.
Sasmayy off Fetal Malformations

Treatments (mg/kg/day

location Parame=iter 0 1 5 75
Toal Fembre off Fetuses
Feam~=d 140 124 136 8o
Tozl ¥umbe off 1itters 16 14 15 15
Team med
External Onialmoels 1 0 o ¢
Ablepirzgria 0 0 0 1
Visceral Gallbl madderibwment 0 0 1 0
Skeletal Ectramesi 42 1 0 0 0
IZBLE 9.
Sunmary af FeiZl Skeletal Variations (by Fetus)
B “Treatments (mg/ kg/day)
Paramezer 0 1 "5 15
Numbher of Ftuzses with Weristoms 94 80 99 15

Humber of Ftumses wizh Werztonoss i )
Excluding Farepw = Tindzwy g2 76 “97 68 - -




Number of Runts (Body Qeight less than 30 grams)

Attachment I.
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Treatment

mg/kg/day 0 1 5 75
Total

litters 16 14 15 15
#ale Runts 1 4 ?7 9
Female

Runts 3 4 2 12
Total

Runts q 8 9 21
Number of

litters with 4 3 4 9

Runts

17



STUDY REVIEW

Chemical:
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STUDY

“& Terccwology
Rats™"™

Testing Facility:

Froject No.:
Report Date:
Study Director:
EFA Accession No.

Stuwdy Reviewed by:

BACHGROUND
The Satety
New Jersey,

Evalustion Facility,
conducted this teratology study ot
in Charles River rats during the +all of

Atrazine
Atrazine Technical
Teratology study

IDENTIFICATION:

Study of Atrazine Technical in Charles River

The Safety Evaluation Facility, CIBA-GEIGY
Corp., Summnit, New Jersey
&60—-84
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Robert N. Infurna, Fh.D.
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CORCLUs 100
It 312 conciuded that the teratology study of atrazine -
technical in rats (ZIBA-GEIGY Corgoration, # 2 &0--33) demorstrates
trhe ol
10 ma/ka/day
73 ma/kasday
Ghe 25 are baseg ot & statistically significant decrease in
tod: t gain during the first half of the dosing period and a =
=ta iy s:gnificant reduction in +food consumpition for the -
Ti¥ days of agent administration in the 7¢ mg/kg/day group. T
The maternai mortality at the highest dose testsd, 700 mgsxg/day,
was 77.EY, mabking this group uncsastisfactory for evaluation.
(‘-,_" ""“f“.""‘-"’"" =TT~
e
B
15
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Developmental Toxicity LOEL: 10 mg/kg/day

This value is based on a three-fold increase over controls in the
number of litters containing runts. No historical control data
was supplied in the report to show if the control group in this
particular study experienced an unusually low rate of runting.

From the data furnished, under the conditions of tnis study,
a Developmental Toxicity NOEL cannot be set.

FROCEDURES
Test material: Atrrazine Technical
Vehicle: 3Z aqueous corn starch containing
0.5%4 Tween 8O
Dosage levels: 0, 10, 70, 700 mg/kg/day by gavage
Feriod of administration:Days &-15 of gestation
Species: Charles River CD rats

The protocol used in this study was in compliance with those
recommended in the Standard Evaluation Procedure (SEP),
Teratology Studies (EPA-540/9-85-018, June 1985).

Atrazine was administered once daily by gastric intubation
to females mated to males of the same strain. The study was,
compaosed of four groups and the number of +{emales per group was
27. This number v=-> more than adequate as the minimum
recommended number is 20. The oral route of dosing was chosen
because potential human exposure is by this route.

Dosing occurraed daily and was performed on davs & through 1E
of presumed gestation, the pericd of organognesis in the rat.
The day of mating was determined by the presence of sperm in the

vaginal washing and was designated as day "G" of gestation.

Identification of individual rats; housing, +food, water,
environment, quarantine time, &and group assignments were of
standard experimental design. Dosing was performed as indicated
in Table 1.



Table 1: Dosing schedule -

Group Number of Days of Dose
number females treatment {mg/kg/day)
1 (control) 27 6—-15 O

2 27 6—-15 10

3 27 &6-15 70

4 27 &-15 700

The control group received 10 ml/kg/day of 341 corn starch
containing 0.5% Tweer, 80 which was a velume equivalent to that
received by treated rats. The volume of suspension of compound
or vehicle to be administered to each animal was determined by

the animal ‘s body weiaght recorded on gestational days 6, 10, and
14,

According to the SEF, the highest dose of three different
levels should induce overt maternal toxicity but not more than
10% maternal death. The highest dose in this study does not aeet
this requirement as 21 of the 27 females died during gestation.

All dams were observed daily for changes in appearance and
behavior. Females were weighed on days O, 6, 10, 14, 18, and 20

r

of gestation. Food consumpiion measurements were taken daily for

gestational days S toc 20. Gn day 20, the surviving dams were
sacriticed and necrocsied. A detailed examination and recording
was made of the uterine contents. The females were xamined for

ross pathology &and sny maternal gross lesions were excised for

nicrgscernies swsligatiaon,

i s

The +etuses were numbered in order of their positions in the
uterus from the ovarian end of the left horn to the ovarian end
o+ the right horn. fipparentiy viable fetuses were weighed and
the fetuses examined for gross abnormalities. Approximately 1/32
of the fetuses were +ixed for visceral examination and Z2/3 were
prepared for skelesetal sxamination.



RESULTS

A. MATERNAL EVALUATION

Maternal Mortality

A high rate ot maternal death (21/27) occurred in the 700
mg/kg/day group. This was 77.8%Z of the females in this group.

No deaths were observed in the control, 10, or 70 mg/kag/day
groups.

Clinical and Fathological Observations

No maternal toxicity was observed in the control group and
the only toxic sign recorded in the 10 mg/kg/day group was rales
in one dam. Althouwoh zlopecia was statistically significant in
the intermediate grzup it was not considered to be biologicaliy
significant since it is commonly observed in control animals at
The Safety Evaluation Facility. Statistically significant
symptoms observed in the high dose (700 mg/kg/day) group
included: salivation in 13/27, oral/nasal discharge in 12/27,
ptosis in 11/27, swollen abdomens in B/27 and blood on the vulva

in 7/27. Incidental findings in this group included alopecia and
swollen hindlieg. (Table 23

&t necropsy high—dose females were +found to have a
statistically elevatec increase in enlarged stomachs (26/27),

enlarged adrenals (12/27), and discolored lunas (3/727).

Fregnancy Rates

The preanency rates for the O, 10, 70, and 700 mo/kgldayv
groups were, respectively, BS.9%4, 85.2%4, 92.6%, and $6.3%L. The
pregnancy rates given are within acceptable ranges for rats. Woo
and koar reported a SO pregnarcy rate for proled geta on 2452
Charles River CD raz=s in control studies.? All Ffemales were
examined tor wuter:ine contents following early death or sacrifice
on gestation cay S0, showing the pregnancy rate iz based on totail
number cf femsles mated and not only on those surviving until
sacriftice on gestation day Z0. {(Table 3}

5

Maternal EBocv Weight Deta

individual maternal body weights were recorded on davs O, &,
10, 14, 18, and day 20 of presumned gestation. {Table 4)

tWoo, b.c., and R.M. Hoar, Reproductive performance and
spontaneous malformations in control Charles River CD rats: a
joint study by MARTA., Teratology 19: S44, 1979,
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Prior to the dosing period, no differences in body weight
gain were noted in any group. (Table 5) In the low dose group, a
statistically significant increase in body weight gain was found
during days 6—-10 of gestation. In the intermediate group, body
weight gains were significantly reduced during the first half of
agent administration (days 6—-10). Statistically significant
reductions in baody weights were observed in the high dose group
on days i4,; 18, and 20 of gestation. (Table 4) The body weight
changes for the high dose group were also significantly reduced
for gestation days 10-14, 14-18, 18-20, and 0-20. (Table 5)

Maternal liver weichts in the high dose group were
significantlwv reduceds: however, this was not considered
tioclogically =ighiticant because no significant dose-related
differences were ~ound for liver weight as a percentage of the
day 20 body weight.

Maternal Food Consumption

Statistically significant reductions in food consumption
were observed in the high dose (700 mg/kg/day) group during the
dosing and post—dosing periods. This is considered a sign of
severe maternal toxicity. The intermediate group (70 ma/kg/day)
also had & signiticant reduction in +food consumption Ffor the
first two days of compound administration (days &6 and 7).
Statistically signitficant increases in food consumption were
observed on gestation day 9 in the low dose group and on

gestational day 17 (post—-dosing) in the intermediate dose group.
(Table &)

Ty

Reproduction Dat=s at C—-Section

The results of Cesarean section, including ocvarian, utsrine,
and litter dsta, sre presented in Table 3.

The mean number of cerpora lutea, uterine implantations and
resorptions, anc mean implantation efficiency were comparable for
&ll groups examined, except for some discrepancies found in data
for the high cvose group. These discrepancies seem to resuvit from
the high number of maternal deaths in this group and the various
times during pregnancy at which the necropsy was performed. The
reported resulits compare favorably with contrcl data in Charles
Rive~ CD rats compiled by Wooc and Hoar.® The mean number of live
fetuses per litter was 12.7 (controll, 13.7 {10 mg/kgl), 14.0 (70
mg/kg), and 13.4 (700 mg/kg).

2Woo and Hoar, op. cit.
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BE. DEVELOFMENTAL TOXICITY EVALUATION

Fetal Data

The fetal data collected at cesarean section are summarized
in Table 3.

As noted earlier,; no significant change in the litter size
was observed. No dead fetuses were found in the control, low or
intermediate dose groups. in the high dose group only two
fetuses in the same litter were found dead. No wvariations in
fetai =szx ratio were detected in any group.

Table 7: Summary of Fetal Weights (grams)

Treatmernts (mg/ig/day)

Farameter O 10 70 700
Fetal - Male S.4 Z.& Z. 4 1.9#
Fetal - Female 2.3 3.3 I.2 1.8%

* Different from the control group at F<0.01.
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Malformations and Variations

External and visceral findings in all litters of this study
are consistent with the data compiled by Woo and Hoar. In an
examination of 28,142 fetuses they found only 49 (0.2%) exhibited
external malformations. The incidences of visceral and skeletal
malformations were 24 and 0.7%Z, respectively.* Baner jee and
Durloo also agreed that a low rate of malformations was observed
in the Charles River CD rat and reported that no pronounced
visceral anomalies were observed except for hydroureter (1.38%4).5

Occurrence of malformations and variations are recorced in
Table B and Table 9. Skeletal examinations were not conducted in
the bigh dose group because fetal size and weight were severely

reduced. Fetotoxicity, attributable to maternal toxicity, was
cbserved in the intermediate group as exhibited by increased
skeietal variations, considered developmental d=lays. While

results of individual endpoints of ossification delay showed
statisticaily significant increases in this group, these data
were not significant when total number of fetuses with variations
were compared on & fetal and litter basis. Four types of
skeietal malformations were ocbserved. Folydactyly and rib
agenesis occurred in separate fetuses of the low dose group.
Rudimentary thirteenth ribs cccwred in six control, one low dose
and twoc intermediate dose fetuses. Centrum/vertebrae agenesis
occurred in three control fetuses. These malformations were not
dose—-related and are not considered compound related. Visceral
variations in the treated groups were not increased significantly
over those in the control groups. Thus there was no indication
in this study that atrazine was teratogenic in the rat.

Discussion

Ardministratior oF atrazine techrnical +t~ Charlss River CD
rat=s from days 6-10 oF gestation resuited in maternal toxicity
d w0 and after the treatment period at the 700 mg/kg/day dose
- Signs of toxicity in the high dose level grcocup inciuded
21 of Z7 damsi, reduced +ood consumption, reduced weight
salivation, ptosis, swolien abdomen, cral/nasal discharage.
and bloody vulva. Maternal toxicity was also found at the
79 mg/kg/day dose level. Toxicity signs in  this group includecd
reduced food consumption, reduced body weight, and reduced wesight
gain. Mo maternal toxicity wss cbserved in  the 10 wme/kg/day or
conirol groups. it can be concluded that a maternal KOEL in rats
can be set at 10 mg/ka/day. The maternal LOEL in this study is
7C¢ ma/kag/day.

™
-
H

® Woo and Hoar, op. cit.

® PBanerjee; B.N. and R.S Durloo, Incidence of teratoliagical

anomalies in control Charles River C-D strain rats, Toxicology 1:
151-154, 1973.
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The number ot resorptions was not dose related in any of the
croups. Jniy two fetuses were found dead and both of these were
found in the high dose oroup; however, this was not statistically
sigrnificant. The mean number of live fetuses and the sex ratios
were unatfected by increasing dosage in the ¢, 10, 70, and 700
ma/ka/day girouns. Fetal size and body weight were severely
reduced 1in  tie ivigin dose group. This Jetal toxicity was
considered to ococuwr &5 a result of severe maternsl toxicity. The

; T ali other treatment grouss were similar to the

e lontrol oroup: howsver, a trend toward runting was
H -eg irezted groups, occaring in a dose-related

wr inCresse in totail number o runts 1s  not as
signiticx i ax  Lhe increase in the percent of litters containing
runts.® in this study the 10 mg/kg/day group had 3 litters (13%
of the litters: containing runts, while the control group had 1
fitter (4.3% of the litters’ centaining runts. Mo skeletal
performed on the high dose tetuses due to their
wEver, & statistically significant increase in

-~
o
]
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variaticns was observed in the intermediate groupn. This
conzidered the result of developmental delavs. This type of
iopmentsl Zeisy 1S usually not permanent anc therefors not
rdered & maitorestion, o dose-reiated maiformestions were
rveg  in a&ny of the vreatment grouss. These reviewers
luce  that, unger " the csnditions of this study, the
igpmental toxicity LIEL of atrazine in rats is 1O mglhg/day,
© an se ir- runting. A developnental KNGEL  zannot be

terminec from this studyv from the data provided.




