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PESTICIOLS AND YOXIC SUSSTANC

SUBJECT: Atrazine - Company Response to Toxicology Branch Reviews of the
Rat and Rabbit Teratology Studies. Submitted March 25, 1988 =/
Ciba~Geigy Corporation.

Tox. Branch Project No.: 8-0744 Tox. Chem. No.: 63

T0: Robert Taylor
Product Manager #25
Registration Division (TS-767C)

FROM: Judith W. Hauswirth, Ph.D. ;-ut,uz. w Hzitgeat el
Section Head, Section VI ) A%
Toxicology Branch/HED (TS-769C) / /o
~ THRU: Theodore M. Farber, Ph.D., Chief / L

Toxicology Branch/HED (T5-769C) -

Action Reguested: Determine whether the submitted data justify upgrading the
Core classification of the rat and rabbit teratology studies on Atrazine from
Core Supplementary to Core Minimum.

Discussion:
1. Rabbit Teratology Study (MRID 405663-01)

This study was classified as Core Supplementary pending submission of the
purity of the technical product. The registrant has submitted information

indicating that the purity of the technical product was approximately 96.3%.

2. Rat Teratology Study (MRID 405663-02)

This study was classified as Core Supplementary pending submission of the )
ourity of the technical product and since a NOEL for runting was not demonstratec.
The redistrant has cubmitted information indicating that the purity of the
technical product was approximately 96.7% and historical control data to address
the absence of a NOEL for runting in the study. The historical control data
along with the incidence of runting in the study are summarized in the following

rable.
/ . -
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incidence of Runtina
Dosage Group
(m3/xkq)

0 10 70 700 Hist. Controil
No. of fetuses 292 350 351 67 8712
No. of runts 1(0.3)2 5(1.4) 7(2.0) 5305, 90(1.0)3
Ne. of litters 23 23 25 5 663
No. of litters
with runts 1(4.3) 3(13) 4(16) 5(100) 65(3.8)4

1 pata from 25 studies were submitted. Data from one study, conducted in 1981,
was not included by this reviewer. Only data from studies conducted from
1¢02 to 198y are sumnarized. The study under consideration was datec 1984.

2 .umbers in parentheses are percentage incidence.
3 Range = 0 - 4.0%
4 Range = 0-26.3%

The incidence of both runts and litters with runts was within the historical
control range for che low and mid dose groups; however, for both of these
parameters and dosage groups the incidence was slightly higher than the mean
historical control value. The concurrent control values, on the other hand
wer2 low when compared to the historical control mean values. This ieviawer
feels that the incidence of runts in the low and mid dose graup of this study
is not treatment related, based upon the submitted historical control data and
the comparatively low concurrent control values seen in the Atrazine study.

Tn addition, the increase over control values in both the number of runts and
the number of litters with runts was not statistically significant at the low
or mid dose by Fischer's Exact test at the 0.05 level (Statistics done by this
reviewer).

at the mid dose, there were statistically significant increases by both fetal and
litter incidence in skeletal variations indicating delayed ossification. These
included: skull not completely ossified, presphenoid not ossified, teeth not
ossified, metacarpals not ossified, metacarpals bipartite, and distal phalanx

not ossified. The incidences of these effects in the control and low dose group
were comparable.

Conclusions:
1. Rabbit Teratology Study

The core grade of this study can be raised to Core Minimum.




Rat Teratology Study

The core grade of this study can be raised to Core Mininum. 006761

Developmental NOEL = 10 mg/kg
Developmental LEI. 70 mg/kg based upon an increased incidence of skeletal
variations indicating delayed ossification.
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Caswell No.: 63
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THRU: Albin B. Kocialski, Ph.D., Supervisory Pharmagoiogist
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i

and
Theodore Farber, Ph.D., D.A.B.T.

Chief, Toxicology Branch
Hazard Fvaluation 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
fulfillment of that portion of the DCI.

The follewing 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.




Comments and Conclusions
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1.

The rat teratology is Supplementary data, because a
NOEL for developmental toxicity could rot be
established. The LEL was 10 mg/kg based on an
increased incidence of runts.

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

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

- The rabbit teratology study exhibits a NOEL of 1

mg/kg and an LEL c¢f 5 mg/kg for maternal toxicity
based on reduced body weight gains during gestation
and reduced food intake.

The NOEL for developmental toxicity is § 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., -
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STUDY REVIEW

006761 -

Chemical: . Atrozine
Test Material: Atreazine technical
Study/Action Type: Teratology study

STUDY IVENTIFICATION;

"A Teratology Study of Atrezine Technical in New Zealand
White Rabbits”™

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

Project No.: 68-84

Report Date: 9-18-84

Study Director: Alen T. Arthur, Ph.D.

EPA Acession No.: 25497279

Study Reviewed by: Helene B. Morgan, B.A. Aykfélé&&/@'7

Geraldine S. Oenfard, B8.A.

BACKGAOUND

The teratogenic potential 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.

CONCLUSION

This study of the teratogenicity of atrazine in New Zealand
White rabbits seems to meet all the requirements of the Standard
Evaluation Procedure, Teratology Studies (EPA-540—9—85-018, June
1989%) . The dose levels meet the steted requirement and the date
ore well documented. '

It is concluded that the teratology study of atrazine in
rabbits (Sefety Evaluation Fecility, CIBA-GEIGY Corp., # e6B-8a)
demonstrates the following:

Maternal No Observed Effect Level (NOEL) ' mg/kg/day
Maternal Lowest Observed Effect Level (LOEL): S mg/kg/day
These volues are based on a statisicelly significant reduction
in body weight gein for gestional days 14-19 and a stetistically
significant reduction in food consumption. on gestational days 17

and 19 in the S mg/kg/day group.
C"‘)-( ((‘A‘(\. st Nk “ < ../-7._1.-.-.- .-sT:‘ \..I 6

P
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Developmentel toxicity NOEL. S mg/kg/day
Oevelopmentasl toxicity LOEL: 75 mg/kg/day

These valuas sre based on a statisticelly significant increass 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 ocaaification
of appendicular skeletal elements.

PROCEDURES
Test materiel: Atrazine technicel
Vehicle: 3% aqueous corn starch containing
0.5% Tween 8u
Dosage levels: 8, 1, 5, or 75 mg/kg/dey by govege
Period of administration:Days 7-19 of gestation
Species: New Zealand White ratSits

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

1aded doses of atrazine were odministerad by gavage to
virgin famale rabbits which had been ertificielly inseminated
using senen collected from males of the same strain maintained at
the research site. The orel route of dosing was chcsen because
potentiel human exposure is by this route.

Dosing occurred daily and was parformed on days 7 through 19
of pregnancy with the dey of artificiel insemination being
counted as day O. This dosing period agreas with the
recaomnendations of the SEP and covers the period of orgenogensesis
in the rabbit.

Identification of individual rabbits, housing, food, water,
environment, quarantine time, and group assignments were of
standard experimental design. Dose level was basad on.the
animals’ body weight recorded on gestational days 7 and 14.
Dosing wes performed as indicated in Table 1.
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Table 1: Dosing schedule
Group Number of Days of Dose
number females treatment

(mg/kg/day)

(control) 19 ?7-19

1 0
2 19 7-19 1
3 19 ?-19 S
4 19 7-19 75

The control group (vehicle control) received S ml/kg/day of
3% corn starch with Tween 80, which was a volume equivalent to
that received by rebbits treated with astrazine.

According to the SEP, the highest dose of three different
levels should induce overt maternal toxicity but not more than
10% maternal death. The highest dose (7S mg/kg/day) did induce
cvert maternel toxicity. A significant decrease in weight gain
and food consumption were found during and after trestment.
Significant increases were also found in vaginal bleeding and in
little, none and/or soft stools. No deaths were found in this
treatment group. The lowest dose is not supposed to induce
evidence of toxicity. In the ! 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 day 19, appearently the
result of & dosing sccident. The third female was found dead on
day 26 of gestation (possibly aborting). None of the deaths were

dose related and thus are hot considered significant. All other
fi.dings were similaf to controls.

All does were examined daily for changes in appearance,
behavior and food consumption. individual bocdy weights were
recorded on days O, 7, 14, i9, 21, 25, and 29. On dev 29, &'l
surviving femsles were sacrificed and examined for corpora lutea,.
uterine content, and gross morphological chenges.

The fetuses were numbered in order of their positions in the
uterus. Apperently viable fetuses were weighed and examined for
gross abnormalities. Each fetus was examined viscerally using
Staples’ technique and its sex was determined. Following “n»
visceral examination all fetuses were stsined for skeletsl
examinations to determine malformations end/or veriations.



RESULTS 006761

A. MATEANAL EVALUATION

Motarnal Mortality

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

Clinical Observations

Stoal chenges were otserved in low and intermediate dose
éroup animals but were not considered to haeve bean compound-
related becsuse the incidences were similaer to thaet in the
controls. All does in the high dose group exhibited stool
changes. These changes were statisticelly significant and
considered signs of maeternel toxicity. Another stetistically
significent 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 elopecia, lacrimation, scabs,

nasal discharge, vasodiletion end decreased motor contraol. All
of these findings did not appear to be dose-related.

Pregnaeancy Rates

The pregnancy rates for the 0O, 1, S5, and 75 mg/kg/day groups
were, respectively, 84.2%, 89.5X%, 84.2%, and 94.7%. The
pregnancy rates given are within scceptable ranges for rebbits.
Woo &and Hoar reported an 83% pregnancy rate among  those
ertificially inseminated out of 11 ° pregnancies in NZW rabbits.?
All does were examined for wuter.-'e contants following dasth,
mecricund secrifice, or sacrifice o gestation day 29, showing the
pregnency rate is baesed on total number of females inseminated

and not only on those surviving until secrifice on gestation day
29. (Table 3)

Moternal Body Weight Data

Individual maternal} body weights were recorded on deys O, 7,
14, 19, 21, 25, and 29 of presumed gestation. Prior to the
dosing period (deys 0-7), no differences in body weight gein were
noted in any group. (Table Q&)

‘Woo, D.C. ~ and A.M. Hoar, Reproductive performencs and
spontaneous molformetions in control New Zealsand White rebbitsz: o
Joint study by MARTA, Teratology 25(2): 82A, 1982.

9
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TABLE 2. JCe 2
Summary of Clin.i.gu Observations ia Does
Dose (ng/kg)
Observations 0 1 S 15
Stooi: little, pone 9719 4719 10/19 19/ 19¢¢
and/or soft ‘

Elood oo vulva/in Cage 0/19 1719 07198 4/719¢
Vasodilation of Ears 0/19 0/19 0/19 119
Decreased Motor Activity /19 071§ 0719 1719
Alopecia s/719 3/19 2/19 9/19
Lacrimation 3719 0/19 1719 3719

Scab 1/19 /19 2/19 0/19

Nasal Disctarge 1719 0/1¢ 0/18 0/19
Abortion 0/19 /19 1719 2/19

Death 9/19 3719 0/19 0/19
#Different from the control group at p £ 0

¢eDifferent fram the control group at p < 0

i0
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“ABLE 3. -
Summary of Reproductive Parameters

Ireatments (mg/kg/ day)

0 1 S 75

No Pregpart 16 17 16 18

% Pregnant 84 .2 89.5 84 .2 Q4.7
Mean No. C:zrpora Lutea/Littar 13.€ 1341 i2.9 14.3
Mean No. Izplantatioss/Litter 10.1 10.2 10.5 10.4
Ko. Litters Examined 16 14 15 15
Meap Ho. Ecdryomic Resorptions .50 .30' 1.0 1.6
Mean No. Fetal Resorptions .90 1.1 40 3.2
Mean Nuzber of Resarptions 1.3 1.4 1.4 4.8¢8e
Mean Number of Dead Fetuses 0.0 0.0 g.0 0.0
Pre-lzplariation Loss (No.) 3.6 2.9 2.5 3.9
Pre-Izplartation Loss (%) ' 26.1 2'.6 18.4 26.5
Fost-Tzrlartation Loss (%) . 12.0 11.4 %3.0 ~2.6%¢
Mean humter of Live Fetuses 8.8 €.9 9.1 5.9¢
Feral Sex Fztio (3 Males) L§ .6 £7.6 44 .1 51.7
*-iffcrent fram the Comtrol at p £ 0.05.

¢®.ICerent from toe Control at - LI 1

11
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TEBLE 4.

Sumzary of Maternal Body Weight (grams)

006761
006121

Days of ' Treatments (m_ x3/day)
Gestation Coutrol (0) 1 5 75

0 3852 + 81 3798 ~ 86 3854 + 56 3999 + 91
(16)% (1%) (15) (15)

7 4038 + 85 3972 + 88 4019 + 52 4181 + 94
(16) (14) (15) (15)

14 4151 + 91 4049 + 93 4083 + 47 3659 + 88¢
(16) (14) (15) (15)

19 770 + 100 4153 « 104  412€ + 43 3454 + 8y
+16) (14) (15) (15)

21 4316 + 105 4192 « 105 4171 + 44 3545 + 964
(16) (14) (15) (15)

25 4337 « 95 4225 + 102 4238 + 49 3903 + s1¢
(16; (14) (15) (15)

29 4363 + 86 4261 _ 98 4280 + 52 4012 + 824
(16) k) (15) (15)

29u® 3779 + 100 3685 + 95 3711 + 43 3605 + 88
{16} (14) (is5) (15)

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

Day 29U =

(Term.) Bodv Veioht less uterus.

ifferent froao the Control at p<0.01.

placentas and fetuses.
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Stetistically significant reductions in moterrol bod
walghts ware observed in the high dose group for gestoationel day
14-29 (Teble 5). Also, weight gains in the high dose group wer
significently reduced ot some intervals during and followin
treatment. ODuring the treatment {days 7-14 and deys 14-19), bod
welight losses rather than body weight gains were founa. Th
total body weight gain for the high dose group for the entir
gestational period (deys 0-29U) was also significently reduced.

In the intermediete group (5 mg/kg/day) the body weight gei
was significently reduced for gestational deys 14-19. QOthe
weight varistions in this group ore not considered significent.

Any chenges in the weights of does in the low dose grou
were not significant, as the sverage body weight of this grou

was never less than 97X of the average body weight of does in th
control group.

Maternal Food Consumption Date

Maternal toxicity, as shown by & statistically significan
reduction in food consumption during treatment, was observed i
the high dose (7S mg/hg/day) group. (Table &) Followin
trestment, evidence of recovery was observed as food consumptio

increased. This increese wes statistically significant for day
24-28.

Although slight reductions in food consumption were als
found in the intermediaste group (S mg/kg/day), these reduction

were statistically significant only for gestational days 17 an
i19. )

Food consumption was very slightly reduced in the low dos
group both before and during the dosing period, the reductio
being statisticelly significant only on day 13 of gestoation
HBecause iLhese reductions also occurred before the dosing periog
they were not considered to have been compound-related.

Abnrtion

lhere were three confirmed ahortions in the present study
Une intermediate dose female on doey 21 and two high dose female
€y days 20 and 25 were killed because they were aborting.

Une of the ftemales who died in the low dose group wa
thought to possibly be sborting on day 26.



TABLE 5.
Sumary of Maternal Weight Gain (grams)
Days of Treatments (mg/kg/day)
Gestatiocn Contrel (0) 1 5 75
0=7 185 2119 174 + 2b 166 + ¢ 182 « 20
(16) (14) (15) (15)
T-14 113 + 13 76 + 13 63 + 18 -522 + 19ee
(16) (14) (15) (15)
14-19 120 + 15 105 + 17 45 » 23® 204 4+ 268
(16) (14) (15) (15)
19-21 46 + 16 39 +« 10 43 +« 10 108 + 27
(16) (14) (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 & 64 143 + 42 -393 + 2888
(16) (1u) (181 (15)

ZNuzbers it Parenthesis ( ) equal number of animals used in mean.

Dar 29U = Day (Term.) Body Weight less uterus, placentas and fetuses.
*Jifferent from the Control at p £ 0.05.
*¢Different fream the Control at p £ 0.01.

14
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* Daye of Ireatpcots (ac/ig/day)
t H

Gemauias Coatral (0) 15
T 1B3 2 31 610 W5 .6 16 Bee :
_ - 13 (12} as) (153
[] 200 « 11 180 » 8 183 o 1 20 o Vee -
s) a3 15y (153
9 1R e 10 1211 115 6 20 o 6%¢
€12) (12) (12) (1) .
10 201 « 12 179 210 116 =5 12 2 390
13) {13) 15) (1x)
1 177 o 12 177 < 8 170 » 6 3 . 3¢
1%) (&5 3) (12) €15,
12 12 9 170 « 8 1€2 + 6 2 s 100
(18) 13) (15} (18)
13 102 3 155 o 8¢ 163 « 6 1.0 19¢
($5)) (18) 15) «as)
bR 175 = 10 156 + 13 156 o 7 2.0 100
13) (10) 15) 15)
15 181 « 13 149 .« 10 157 2 10 2 o 10¢
(12} (1) (1) [$13)
16 177 » 17 159 = 13 &2 2 15 3 e 100
(1a) (11) 13 15)
7 12 . 10 15T o & 138 o 15¢ € s 29
a2) {(11) 18) (15)
18 167 = 11 158 « 11 137 o 16 8 o 800
9) 12) (18) (15)
19 160 o 9 136 & 10 129 . 12° 1A o Te°
(18) (11} (1a) (12)
20 161 - 10 188 « 13 136 . 11 80 o 16%¢
(18) (12) (1a) “12)
21 188 . 10 128 o 11 138+ 10 118 . 18
(1%) (1) as) (12}
22 182 o 12 199 = 1S 1322 16 1£2 . 12
€18) 12) {18) (85}
22 129 =« 11 110 » 1% 115 2 § 162 s 12
€16} 13) (13) (11)
2% 197 o 9. 100 . $2 108 o € 178 o 9@
(1v) (13) i) €13}
2% 92 + 11 95 211 9.0 7t . 10¢
(16) (13) (12) (13}
2¢ 91 o 10 §3 o 11 95 - 7 177 o 119
15) (12) (11) (12)
27 89 . § 9% o 9 106« € 162 o 1%°
) (12) (12) (1) 1)
28 et .9 91 . 11 BT . 193 - 15
a) {12) {11) (19)

‘h'u:h_ra 1D perenthesis { 7 equal oumber of a61kAlS uled I Bead.
‘Lirferest fram wWe Costrol st p < 0.05.
**21flferent from We Cootrol ot p < 9.01.
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Reproduction Data at C-Section -

The results of cesarean section, including ovariaen, uterine,
and litter deata, 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, S, eond 75 mg/hg/dey groups the mean
number of resorptions were, respectively, 1.3 (12.0%), 1.4
(11.4%), 1.4 (13.0%), ond 4.8 (42.6%). The 75 mg/kg/deay values
were stotistically significantly higher (p<0.0%1) then the control
values. Except for the number of resorptions in the high dose
group, the results compere favcrably with control data in NZW
rebbits compiled by Woo and Hoar.=

The mean number of live fetuses per litter was 8.8
(controi;, 8.9 (1 mg/kg/day), 9.1 (5 mg/ng/day), and 5.9 (75
mg/kg/day). The high dose group had e reduced number of fetuses,

which is statisticelly significant (p<0.05) when compered to the
control group.

B. DEVELOPMENTAL TOXIC1lTY EVALUATION

Fetal Deta

The feteal dats collected at cesarean section are summarized
in Table 3.

As noted eerlier, only in the bhigh dose group was o
signiticant change in the litter size observed. No deod fetuses
were found in the control] or eny of the treated groups. Also, no
variations in fetal sex retio were detected.

Only in the 75 mg/kg/dey group was a stoetisticaliy
significant reduction of mean fetal weight observed. The meie
tetal weight was 35.7 grams { p<0.01) and the female tetal weight
wos 35.8 grams (p<0.01). These values were compared to 46.1 grams

{males) and 44.0 grams ( females) for the control fetuses. These
dato &re shown in Table 7.

“Woo and Hoar, op. cit.
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Table 7: Summary of Fetal Wei1ghts (grams)

Treatments {mgsva/day:
=

Farameter ) 1 S 7S
Fetal Weight - Maie 46.1 44. G 42.2 5.7
Fetal weight - Female 44,0 4.2 «Z.1 5.8

~lifferent from the control aroup at SO0, 01,

The reviewers 1nvestigated a possible increase 1in
C* runts (body weight iess tham - Qrams,; 1r the

=

the numbe:r

treated groups.
The fimadings are presented in zhe tarle inm Attachment I. A
CeET1rlTe 1Nncrease was fourd 1m the hign dose group. & slight
increase was  found 1n both the 3 mSSkg/dsv amg § mc/ka/dav
*2ius@s) Nowever, No 1nCcrease over controls was +Found ain the
auvmder  of litters conta1ning runts +or e2itner of thesa Two
grouass. Ssven o+ the 9 rumts irm tne S m2,r3/3av dose group wers
in very jlarge ilitters containirg 11 or 12 fetuses, whicn céften
results 1n low birth weight. The other 2 were in a litter
Chnersting of § fetuses. ~dditional calzuliations gave the mean

titter weight (combined weicrhits of alil Fstuses in a2 laitter
“2r  C2se level agiviged o T ; ser of litters) ~or

- mg@sh s dav arocus to

the litter aooroach
-
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Many teratolcgiste &
aoproacn  1n mandilog tstical data for
R = Y- effect <o¥ an  sgent. - ANFOrmation  tros
EEESTINers worling with New Zeaiand et bits 1ndicates thax
tiéers was unususllv
S swoplied for ths
)
4
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conTrod values of & runts ::n & or 1

7 &nc the probiem might be with tne )

R BN Witrout suopert of otter s1grs to-181tv at tne S

z+ ¢ -0av dose level. the reviewers that., under ths

SeadrTioms of  thnils studv. ro bico anlrTicant erfect o+
cos® ievel i1s eviocent.

i) 1 )
STrTs3Z1m2 Gn the retus at the 1nterma

=
g:c
o2

s, A., Choice of number o+ samolifrg umrits 1n teratcicar.
i9gy 9: 25T-2Sg, 1974.

® Stavies, R.E., and J.k. Haseman, Selection of appropriate
€. perimental units i1n teratology, Teratology 9: 259-260, 1974.

= we1l, C.S., Selection of the valid numbzr of sampling units andg
" a consideratron of their combinat:i:on in toricological studies
tnvolvirng reproduction, teratogenesis or carcinogenesis, Fcod and
Cosnetics Toxicology 8: 177-182, 1970,
- 17
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Moelformation and Variations

Of the 489 fetuses produced in this study, two were
externally melformed, one had a visceral ebnormelity, end one had
a skheleteal malformetion. (Table 8) The externsl anomalies were
omphalocele {control group) and ablepharia (high dose groupl)} . The
only visceral malformation was the absence of a gellbladder in
one inte.mediate dose fetus. The only skeletal malformetion was
in one control fetus which exhibited ectromelia. All of these
were considered sponteneous oend not dose related.

A slight increase in skeletal veristion wes found with
increesing dose levels. The perameters most increesed were those
concerning delayed ossification. The high dose group had
statisticelly significent increases in deleyad ossification.
These findings are indicative of fetal toxicity secondery to
severe moternal toxicity, @ conclusion consistent with reduced
fetal body weights in the high dose group. {(Table 9)

Discussion
zlscussaioan

These reviewers are in gzneral agreement with the more
important conclusions of this study. The means and standard
deviations were found to be correct after spot checking.

Administration c¢f technicel atrazine to NZW rabbits from
deys 7-19 of gestation resulted in maternal toxicity during the
treatment period at doses of S 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 maternal toxicity in
the intermediate dose group were decreased food consumption and
decressed body weight. Signs of metarnal toxicity in the high

dose group included blood on vulva or in cege, decreased food
vencu=sticn, abnormal stocls, and decrussed body weight end
weight gaein. In the lowest dose level (1 mg/kg/day) no dose
related toxicity waes observed. It coen be concluded thst o
maternal NOEL in rabbits can be set at 1 mg/kg/day. The maternal
LOCL in this study is S mg/kg/day. i

The incressed number of resorptions in the high dose group
was stotistically significant and waes not observed in any of the
Other groups. No deed fetuses were observaed in eany of the groups.
Fetal weights were normel in all groups except the high dose
group. In this group the weights of both the male and female
fetuses were sign.ficantly reducad. No compound-related
malformations were observed. Skeletal variations, especially
delayed ossification of appendiculaer skesletal alaments, were
found more frequently in the high dose group. Embryotoxicity
and fetotoxicity in the high dose .8Foup wes considered to heve
been secondary to mataernal toni-ity. Thess raviswertc agreae that

’ the developmentoal toxicity (embryo/fetotoxicity) NOEL in rebbits
is S mg/kg/day and conclude the LOEL is 75 mg/kg/day.
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TABLE 8,

Summary of Fetal Malformations
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Location

Parameter

Treatments { me/kg/day

0 1 5 75
Total Number of Fetuses
Examined 140 124 136 89
Total Number of Litters 16 14 15 18
Examined
External Qmphalocele 1 0 0 0
Ablepharia 0 0 0 1
Visceral Gallbladder-~Absent 0 0 1 o]
Skeletal Ectramelia 1 0 0 0
TABLE 9.
Summary of Fetal Skeletal Variatioos (by Fetus)
- Treatments {mg/kg/day)
Parameter 0 1 S 15
Numher of Fetuses with Variations 94 80 99 75
Number of Fetuses with Varmatioas
Excluding Forepaw and Hindpaw 92 76 97 68




Number of RAunts (Body weight less than 30 gramsg)

Attachment I.

Treatment

mg/hg/day o 1 5 75
Total

litters 16 14 15 15
Male Runts 1 4 ? 9
Female

Runts 3 q 2 12
Twtal

Runts 4 8 9 21
Number of

litters with 4 3 -4 9

Runts
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STUDY REVIEW
Chemical: Atrazirme ’
Test Materi1al: “trazine Techrnical

Studvs/action Tvpes: Teratology study

STUDY [CENTIFICATION:

"a Teratcicgv Studvy of Atraczine Technical 1n Charles River
Rats"

Testing FeciliTvs Trhe Safety Evaluation Faziiaty, CIBA-GEIS

Corp., Summit, New Jaersay

Froiect No.: Lili—gé4

Report Date: C-15-E%

Study Director: Fobert N. Infurna., Fh.D.
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Stucy Feviewes by,: Geraldine S. Danford, E.A.
~elene B, Moragan, B.&.

iI2A-GEIGY Corp., Summit.
dy of Atrazine Technicel
1984, '

fety cvaluation Facilitv, C
Y. Conduoted this teratology stu
1ver rats during the fall of

T trhne teratoliogv study oOFf atrazime
Gv Cercorstion, # oO~F2) demrsnstratcs

“atermel No loserves Effect Level (NOEL): IO MAKG/SE .

fatsrnss LOwest Loserveg E<-“zzt wevsl (LIELs:TO mgllgresv
irese vaiues are casea o o a statisticaliv sigri~icant decrease 1,
E2dv w&1gnht Q817 Zuring the first hals of the dosi1mg periog anmd s
S1&l.sTicAlly BigriviCArt rECULST1GN in $00Hd COrSUMPT1on Sor ths
Tirst two da, s of egent administ-ation 1n the T mZsiC/day crouvs.
The maternal mortaiitey at tre higres: dose testsc. 700 mg,-g-day,
wsE T7.E%W. meting this group ursstisfactory for evaluation.
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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 shis
particular study experienced an tnusually low rate of runting.

From the data furnished, under the conditiocns of this stady,
a Developmental Toxicity NGEL canmnot te set.

FROCEDURES

Test matzrial: Atrazine Technical
Vehicle: I% aqueous corn starch containing
O0.S% Tween 80O

Dosage levels: O, 10, 70, 700 mg/kg/day by gavage
Feriod of administration:Days 6~15 o4 gestation

Species: Charles River CD rats

The protmcol used in this study was in compliance with those
recommended in the Standard Evaluation Procedure (SEF) ,
Teratology Studies (EPA-530/9-35-G18, June 1965) .

Atrazine was administered once daily by gastric intubation
to- females mated to males of the same strain. The study was _
composed of four groups and the number of +emales per group was
27. This number was more than adequate as the minimum
recommended number is 20. The oral route of dosing was chosen
because potential human exposure 1s by this route.

Dosing occurred.daily ard wag performed on days 6 thrcocugk 1S
of presumed gestation, the period o+ 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.

ldentification of i1ndividual rats, housing, food, water,
environment, quarantine time, and gJroup assignments were of

standard experimenrtal design. Dosing was performed as indicated
1n Table 1.
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Tatle 1: Dosi1ng schedule

Group Number of Davs of Dose
number females treatment (mg/kg/day)
1 (control) 27 6-1% 0

2 27 &~-15 1G

= =7 ) 6—~15 70

4 =7 &-15 TG

“he control grous received 10 ml/kg/day of 3% corn starch
cont=ining ©.5S% Tween 80 which was a volume equivalent to that
received by treateag rats. The volume of suspension cf compound
or vehicle to be administered to each animal was determined bv

the amimal s bocvy we:grt recorded on gestational davs 6, 10, and
14,

According to the 3EF, trne highest dose of three different
ievels should 1nduce overt maternal toxicity but not more than
10 maternal ceath. The higkest dose in this study does not meet
th:is requirement as Z1 of the 27 females died during gestation.

“11 dams were observed daily for changes in aopearance snd
tenhavior. Femaies were weighed on days 0, 6, 10, 14, 18, and 20
27 gestation. Fo0C CINSLMCT1GN measurements were taken dailv <o
gesztaetional &ys S te 2¢C. on day 29, the SUrviving gams weres
sscriviced arg necrozs:ed. 4 detsiles examination and recorcing
ws3 macde of the uterine contents. The females were e:amined <or
grose pathology and snv maternal gross lesions were escissc <fco-
MICroELoic &-stuation.

The fetuses wers mumoered 1 orger of their LOS1TIONRS ih tTheE
uteras from the covar:an end of the left horn to the avsrisn endc

of =Zae right a0orn. ~oGérentic viable fetuses were welgnmed &s+o
the fetuses examinec for grcss abnormalities. Aporc:imatel~ 1/°
o7 the +etus2s weire ri.ed for visceral ezamination and SO wEre

cregared for sreistal exsmination.
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RESULTS

A. MATERNAL EVALUATION

Piaternal Mortality

& hign rate c+ maternal death (21/27) occurred 1n the 700
mg/la/day group. This was 77.8% of the females 1n
No deaths were observeg 1in the
Qroups.

this grouo.
control, 10, or 70 mg/kc/dav

Ciirmical ang Fathcoclogical Observat: ons

No maternal toxicity was observed in the control group and
the only toxic sign recorded in the 10 ma/kg/day group i.as rales
1n one dam. R~lthought aslopecia was statisticallv significart in
tha intermediate orouc 1t was not considered to be biologicaiiv
significant since 1t ig cammonlv observed in cantrol animals at
The Safety E-&siustion Faciiity. Statistically significant
sSvaptoms obss-ved 1m0 the Figh dose (700 mg/ig/day) group
inclugced: salivation 1in 127,27, oral/nasal discha?ge in 12,27,
ptosis 1n 11/27 . ewol.en apcomens in B8/27 and bloog on the wvulva
in 7/27. Ircidentsl fi1ndings 1n this group i1ncluded alopecia and

= I 1. v = -
SwCi.en hingdleg. (Tabie 2

At rnecroosv S1gh-dose ferales were <scund to have a
statisticellv elevatee :rcrease in enlarged stomachs (26/77) ,
enlaryed adrenals (12/27), and discolored lungs (3/27).

g for the 0. 10, 70, ang T mQ--3°ca
v, 83.9%. 85.2%, 92.6%, arc Se6.3%Z. T
& within acceptable rarnges for rats. W

h
o
"I mMoer repcrtec s vh pregrnancy ra%e for sccied dsta cn IZ435D
Zrnarizs miver CD ra%: 17 comtrcl studies.? All $emaisz were
= .émined fcr uter:ne contents sfollowing early sesth or sacrirtice
Cf QESTATION Ga&Y <L. S73MNg thE Pregnancv rate 1z czszed on totail
ranbeér cr  femeles metea &n2 rnot only on  those Survilving unnil
sscri1fice on gestatism cavy —. Table I}
"zrernal Eoc. We.cho Daeta
individua: mater--al bod. welights were reccorded on Javs o o.
iw, 14, iB, anc cav ZO of presumnea gestation. (Table &)
*Woo, "D.C.. "and R.M. Hoar. Reproductive performance and
spontaneous mal formations 1n control Charles River CD rats: a

Joint study by MARTA, Teratology 19: S4A, 1979.
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Frior to the cosing period, no di fferences 1N body we:ig
gain were noteg i1n any group- (Table 5? in tne low dose group,
statistically 5xgn141cant increase 1n body weight gain was fou
durirng davs e-10 of gestation. In the 1ntermediate group, be
weight gains were s1gnx41cant1y recuced during the first half
agent administration (days 6-10). Statistically si1cni1+1cCi
reductions 10 0OGY weights were observed 1n the high dose gre
on days i%- 13, «nhag Z0 of gestation. (Teble &7 The body welt
cthanges for the hign dose group were also signlixcantly redu:
igr gestation d&vs 1o-14, 14-18, 1E-20, and C-20. (Tabie 5)

Materna: 11ver weirahts in the high dose gQroup w
sxgnx$1caﬂtly reduced: rowever this was nNnot conside
tiologcically significant because DO significant dose-rela
d1ffEerences wWere found for liver weight as & percentage of
dav 22 bodv weirght.

Maternai Foz0 Czrsumstion

1]

cratisticaiiv si1grificant reductions 110 food cohsumb
wera cbservea n the High deose (700 mg/kg/day) group during
cosing and post—dosing seri1cds. This 1% considered a %10
cevere maternal tguicity. The intermediate group (70 ma/ka/
alsoc hac & gignivicant reduction  1n focd comsumption for
first two C&vs of compound administration (davs & and 7).
Statistrzaliiv signxéx:ant imcreases 1n food consumpticn
observed oOn gestat:aon Gav ¢ in the low dose group ar
gestatxanal dav 17 (post—-gosing) 1N the 1ntermediate dose art
(Tabie &)

vt
i)

=
-Sezticn

Tee oF zgssrean SEeCc=10MN, inclugirg svarian. Jdts
ta, are presented 1n Table Z.

THe reah  OuwTber o+ corpora iutea. uwtarire 1molartatao”

reSorft10nE. ans mezr 1mplantation efficiency were compe.Tab!l
&, CrOuUps . &MINES . a:cept for Some dirscrepcancies dgard LT
5 thE Ri1gTM COSE greve. These CiSCrepancles gegen to resyv’
trz Righ fwabes o< mates~mal deaths 17 this growe and TnE V.
t1m2s durirg pregnancy &t wh.=h the necrobsy wae Ge-iormacd
resorted recc. - coTnare favorably with corzrol Gata o c
fiwve~- CL rets concllea by WOC and Hoar .2 The mean number ©
tetusas per iitter was 12.7 (control), 1Z.7 (10 mgrirg) . B4
M3/ v G . NG 1T.3 (TG mgokg).

2400 and Hoar. GP- =1t.




B. DEVELO"MENTAL TOXICITY EVALUATION -

section are summari-cg

-

control, low cr

s noted earlier, no srgraficant change 1n the litter g
wae cbeserveg. No deaa fetuses were found in the

(]

inTEermedrats  gose Qgroups. ir the Pi9gh dose grouvo onmlv .=
fETtusEs 17 ths same iitter were founa dead. Ne  vaeriaticas 1+
teTal 3 “atiz were CEtsEcIes 1r anv arosus.
Takle 7: Summary of Fetal Weights {grams,
— = C
Treatmerts tug/g. aay)

Taramszter Q 1o 7G 700
Tsrz: wsigrt “aie T.& T.4 1.5+
SETEl wE -t - Female Z.7 e 1.E~
« li1<<grent from the cortrol crowm at Fld.ul,

4 WEILEATE 17 INE Q. &TI2 1ThErmesSiate groucs so=
S & we€ights oObse-s23 1" tne comt-cl grouc. {Tabie ~
-z comeel -eta1l weirghtsz we~s T..: grams maiee) and T.T Srz- =
TET:lSEi. TPEEE JE.uES &r€ CIMOSFILIT.E wWiTh those comoir:ed £v ez
s L = S22 Za¥% relases ‘T.z zramsi.® Tre hichn doss Sro.oz
272 %- 5 =ETsisticelly siznifiZsmt decrsase 1m fetral we1 ST
- . TUE  wWergnis wet= 1.2 SaTE maise anZ 1.5 gre-:z
~gTz. 82,

ThE r®. i8asrs studiaC & fogs.ols 1nctssse 1. the fsunze- o
S.TwsE 95+ wEirgrt leéss  tmar .S orams: foumd 1M “te Trestsc
$TI-28. ThE rEsc.ts 0fF tSLiE STudy &2 GrezIhted 1% tre tsztie -
~TTEzhmaEet §. I= the 700 r37is/cev growc. 27 viabtle fetuses wer=
STIZsZel. 2l <11 Gou T cF thesE  werse cunts. A trenc Towaeo

~TT.Ng was fqund 1M 19 M3 3/dey amd 7O M3/ J/Qay Croups 1n bono
e Sanles o cetuses and the numoer cf l:tters afiected. Thess=
shlSresEEs OCCurred 10 & gose-related manrer.

¢

waz and Hoar, oD, cit.
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Maiformations and Variations

External and visceral findings i1n all litters of this study
are consistent with the data compiled by Woo and Hoar . In ar
e.amination of 738,147 fetuses they found only 49 (0O.2%) exhibitec
enternal malformations. The incadences of visceral and sieletal
MAlfOraations were 1.2% ang  ©0.7%, respectivelv,.® Baner iee anc
Durlcc also agrees tnat a low rate of malformations was obserwvec
in the Charles River €D rat and reported that no Droncunch
MiEceEral ancmalies were obcerved e~cept for hydroureter (1.78%J

Courrence of malfo-matione and variations are recorced ir
‘ie 8 and Table 9. Sleletel examinations were not conducted ain
Figh dose group because fetal Size and weight were severely
. Fetoto:icity, attributable to materr.al toxicity, was
d in the irtsrmegiate group as exhibited by increasea
S variations, considered cevelogmenta, delayws. Whizie
ts of 1ndivicual endpoints of ossification delav showea
sticeil si1gnificant increases in this group, trese data
=2t signiticsmt when total number of fetuses with variaticns
compared on & Ffetal arnd litter basis. Four typee of
ts. malformations were cbcerved. Folvdactyly an¢ rib
TER1S occurred 1n separsts fetuses oOF ‘the low dose grouo.
Atéry thirteenth ribs cccurred in sisx control, one low aosc
intermediate dose fetuses. Centrum/vertesrae agenesis
d 1n three control! fetuses. These malformations were not
lated and ars net considered compound related. Visceral
ons in the tresated groups were not increased significantly
‘S5& 1.0 *TS contral grouns. Thus there was nNo i1ndicaticon
STUCY T YT STrari=e was teratcgenic in the rat.
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Zisc.zeiar | BEST AVAILABLE GopT

SAT e cteatian L oF atrazine o zzhinizal  to Charlss Fiwer oo
TELE Srom davs 6-1S5 o+ gestation resuited 15 materral teo. 1cizTe
Furitg and sfter tre trestment period at the 700 ma/tg,day coss
~en =zl figne 0f ton:icity in the ni1gh cose level grcuo i1nzivces
g2=27= {11 of I7 cams:, reducszc food consumption, rediced wsicmt
$#iT. s&livation, Dtsis., swolien atdomen, oral/nszail glschargs.
Nz Tloady vulva. Meterna: to-1Cc1ty was also foura at trns
Tomgsrg/cav dose ievel. Toxicity signs 1n this Qroup :nciuzsc
re;used focd consumpticn, reduced bodv weight, and reduces L33 Yo2aind

gE:m.  tio maternal toricitv wss chbeervec in the 14 mg/lg.cav or
o e =

SOTrSl groups. It car be concluded that a materrnal NOEL in ra<s

cén be set at 10 mg/ig/day. The maternal LOEL 1n this Study 1¢
7¢ mas~g/day.

“ Woc and Hoar, op. ci1t.

= Barer jee, K.N. and R.S Durleo, Incidence o+f teratoiogical

anomalies 1n control-Charles River C-0 strain rats, Tomxcolcgy 1:

1S1-154, 1972
27
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Tne numcer o+ rescoroctions was not gose related 1n any of tn
SIrOouUC . dNiy twd fetuses were tound deaag and betn OFf these wer:
found 1n the k12~ dose rGup: TOoOwSver, thl1s was rot statistuicall:

siarifaicant. The mean number o+ .i1ve fetuses ang thme se:. ratic-
~EE hiatiectss 9D ncreas:ing doseége 1 the oo, 1G, T, ama T
~ESh 1 Ca. grovos. Tertsl gsize anc bode weight were severel:.
redaces 17 the gt dose  group. TR1s  feval tolicity was
CSMBICHred T SCSuer result of severs msternal to1citv. Tre
COZv wE&rgtte O+ &l TES LrestmEnt  Qrous s wer® Similar TS otrng
wWELQ™TE Y zl'g Lo Foap: NCwWwEVEr, 38 Trre@na Towsrg FLeAting was
Soserv=z v mT e TEsIEd Jrouns. ce€S.ring in & gose~relatces
cac e, - Loy $f LoEEL numger  oF  rumts s not a:
S1JTT. T2T T es s Log,maze 17 tee percemnt o+ ilitters cortaining
rurts.®  In ttis stud. the 1O mg-+g./dav grouo hac T lirtters (120
of the litters Sehtaining rurts. whiie the cartro; group had ;
R A T TS - tne littsrs. ctentairming  rurts. No sieleta:
€ &TLIFE&TIINT ez TeTtIrImes on tne bigh acea fetuses due o thayr
SMAIL 2o F, Tlagesr, & Ststistically es.crifizanmt 1hCcrease 1ir
ErFiETHL LETISTIINE w&T CSISErves in the 1ntermac: ate grouon. This
wed LONIICGrEI LhE rEzuils c- Szveliopmental delsws. This type o4
SE.Elzpmerntsl cEsE. LS wEveliy  nct psrmanert anc thereforas nct
CSIrzides&d 2 “a.<oo v, or . NG dose-rglsted melformations werg
TLEST L83 P =Rt S+ The Tresatment arouss., Theze reviewer:
TOTITOGE “rat, [Kradiet S Toe comditiomns o+ oIS STudy, TE
ze.=lz Tl TIoaZine LIEL of atrezine 1o rate 1s 1% omcSleg/ca..
ZRZIEC T ar L FE L0 runtirg. A ceveicomsental WOEL  cammet o
sgtSrrimec fr studv fror the oata provigced.
,

® g - e TECZUOVL O V1T 3
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