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MEMORANDUM . suasrAgces
SUBJECT: .. - - Thiodicarb: -Generatlon Reproductlon Study
\ . (range-findlng and def1n1t1ve studles); 6(&)(2)
TO: o ' ]Napoleon Kotey S S R T N
- . Product Manager (52) , ' B :
- Reregistration Branch, S (H7508W) ‘ "
FROM: : Linda L. Taylor, Ph.D ,%%/C: /é%é
Toxicology Branch II¢ Section ' ‘ _ ‘
Health Effects DlVlSlon (H7509¢C)
~ R Kz W/ 72
THRU: i i K. Clark Swentzel “ e -
Section II Head, Toxicology Branch II
‘Health Effects Division (H7509C)
and : C :
,Marc1a van Gemert, Ph. 4476' “/LS/?&_
e © Chief, Tox1cology Bran II/HFAS/HED H7509C)
Registrant: = . 'Rhéne-Poulenc Ag Company
Chemical: ‘Thiodicarb
Synonym: , Larvin '
Submission No.: 5423028
. Caswell No.: 900AA
"Case.: : " 816454

Identifying No.: 114501- 000264
'~ Schaughnessy No.: 114501 :
MRID No.: 423813-01 and 423813-02

Action Requested: Not spec1f1ed.

Comment: The Reglstrant has submitted the final report of a
definitive 2-generation reproductlon study in rats and a range-
finding . reproduction study in rats. Both studies have been
reviewed, and the DER's are appended.fPreliminary results of the
range-finding study had been submitted to- the Agency earlier:
(January, 1991) under Section 6(a)(2) The current submission was
also submitted under 6(a) (2). :

1. Range~Finding Reproductionvstudy with Thiodicarb Technical in
Rats. SM Henwood, 7/17/91 (MRID # 423813-02).

Under the conditions of the study, exposure to Thiodicarb via the
diet during pre-mating and through gestation and lactation, at dose .

\
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levels of 0, 200, 600, 1800, and 3000 ppm, resulted in maternal
toxicity at the three highest dose levels. Reproductive effects/
offspring toxicity in the form of decreased pup growth occurred at
600, 1800 and 3000 ppm and a decreased viability index was observed
at 1800 and 3000 ppm. The NOEL for maternal toxicity can be set at
200 ppm, the LEL at 600. ppm, based on decreased body weight/gain
and food consumption. The NOEL for effects on the offspring can be
~set at 200 ppm, the LEL at 600 ppm, based on-'altered growth. The .

NOEL for reproductive effects can be set at 200 ppm, the LEL at 600" .

. ppm, based on reduced: offspring growth. This .study is a .range-
finding 'study and as such, does not satisfy the guideline re-
- guirements (83-4) for a- z-generatlon reproductlon study. It is- °

cla551fied Acceptable. ' . , S

2. Two-Generatlon Reproductlon Study w1th Thlodlcarb Technlcal 1nt
: Rats. SM Henwood 6/9/92 (MRID # 423813-01).

Under the condltlons of -the study, exposure to Thlodlcarb via the
diet during pre-mating and through gestation and lactation of FoO
rats (one litter) and Fl1 rats (two lltters) at dose levels of -0,
100, 300, and 900 ppm resulted in maternal toxicity (decreased body
welght/galn and food consumption) at the two highest dose levels.:
Reproductive effects occurred at all dose levels (decreased F2b pup .
‘body weight) and at 300 and 900 ppm (decreased viability index for
F1, F2a, and F2b lltters) Offspring viability and growth were
adversely affected at dose levels of 300 and 900 ppm and 100, 300,
and 900 ppm, respectively. The NOEL for maternal toxicity can be
set _at 100 ppm, the LEL at 300 ppm, based on decreased body
weight/gain and food consumption. The NOEL for effects on the
offspring cannot be set, based on altered growth at all dose
levels. The NOEL for reproductlve effects cannot be set, based on
reduced offspring growth at .all dose levels.  The study is
classified Core Supplementary. This study does not satisfy the

guldellne requirement (83-4) for a 2-generation reproduction study 1

in rats, due to the lack of a NOEL for effects.on reproductlon and
offspring (altered growth of pups). ~ -

Although the preliminary results of the range-finding study were
submitted under 6(a) (2), they do not meet the criteria, and the
. results of the final reports,,of both the range-finding and
. definitive reproduction studies also are not 6(a)(2) data. No
further action with respect to 6(a)(2) is required for these
studles. .

"NOTE: Volume 10 [Analytlcal Méthod Report) should be routed to the
appropriate section for rev1ew. =
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DATA EVALUATION REPORT

STUDY TYPE 1-generat10n reproductlon - rat TOX. CHEM, NO.: QOOAA
‘ (range-flndlng) : I -

MRID'No;: 423813- oz,gv -
TEST MATERIAL Thlodlcarb technical;}ryfa-;.V

VSYNONYMS. R '

STﬁDY'NUMBER° HLA 6224-164 |

SPONSOR- Rhﬁne-Poulenc Ag Company, Research Tr1angle Park NC
TESTING FACIL;T Hazleton Laboratorles America, Inc.

TITLE OF REEORT: Range-Flndlng Reproductlon Study w1th Thlodlcarb
\ S Techn1ca1 in Rats

-AUTHORS : SM Henwood

EPORT ISSQED July 17, 1991 _ _
'QUALITY ASSURANC : A quallty assurance statement was prov1ded.‘

CONCLUSIONS: Under the condltlons ofr the- study, exposure to
Thiodicarb via the diet during pre-mating and through gestation and
lactatlon, at dose levels of 0, 200, 600, .1800, and 3000 ppm,
‘resulted in maternal toxicity at the three hlghest dose levels.
There was no effect demonstrated on the number of days to mate,
- fertility, pregnancy rate, gestation times, or the ability to rear
young to weaning. There was a statlstlcal1y-s1gn1f1cant decrease in
the number of pups/litter at birth at 3000 ppm and at day 4 precull
at 1800 and 3000 ppm. Offspring viability was adversely affected
at dose levels of 1800 and 3000 ppm;. growth was affected at dose
levels of 600, 1800 and 3000 ppm. The NOEL.for maternal toxicity
can be set at 200 ppm, the LEL at 600 ppm, based on decreased body
weight/gain and food consumption. The NOEL for effects on the
offspring can be set at 200 ppm, the LEL at 600 ppm, based on
altered growth. The NOEL for reproductive effects can be set at 200
ppm, the LEL at 600 ppm, based on reduced offspring growth.

Clas51f1cat10n’ Acceptable ' This study is a range-finding study and
as such, does not satisfy the guideline requlrements (83-4) for a

-generatlon reproduction study.



A.. MATERIALS

1. Test Compound: Thiodicarb technical; Description: white.
powder; Batch #: Lot #: 211159-169-061; Purity: 94.5%.

2. Test Animals: Species: rat; Strain: Crl:CD®BR; Age: = 9 weeks
old at start of treatment; Weight: oo 283-342 grams, Q9 173~
224 grams, Sourcg charles Rlver Laboratorles Wllmlngton MA .

3. stgt;st;g s Methods used are outllned 1n Flgures 1, 2’,& ﬁ,:ﬂbv
o coples appended. o
, vy, ‘

', gestation -.one-way ANOVA. as descrlbed in quure 17 Cl;nlcal‘
"pathology .data . -~ one-way ANOVA, as descrlbed in Figure 2;
Reproduction 1nd;ces 'Cochran-Armltage test for trend and

\,departure and Flsher-Irw1n exact test; Pup body weights (9&9).,
‘'with the number of live pups in l;tter as covariate - one-way

analy51s of covariance.

B. STUD D SIGN

1. Methodology: Animals were assigned to the FO generation using
a computer~generated randomization procedure. The weight
‘variation of the animals per sex was stated to be w1th1n + 2
standard dev1atlons ‘of the mean body weight for each sex and
‘the group mean body weights for each sex were not
statistically. 51gn1f1cantly different at the 5% probability
level. Ten FO animals per sex were assigned to dose levels of
0, 260, 600, 1800, 3000 ‘ppm Thiodicarb technical. At weanlng
of the Fl’l1tters, 20 animals per sex from the 0 to 1800 pPpm
groups and 12 dd, 11 99 from the 3000 ppm group were selected
to remain on test for 3 weeks following weaning. The test
material was 1ncorporated into the diet and fed continuously
- for 6 weeks before mating, throughout mating, gestation, and
~lactation of the F1 litters, and until necropsy. -The F1 males
and females were offered the test diets postweaning, at the
same dose levels as their parents, for at least 3 weeks.

The animals were acclimated for = 3 weeks before,treatment b
began and examined for health status. Except during breeding,
the animals were housed individually. Feed (Certified Rodent
Chow® # 5002, Purina Mills, Inc. ) and water were avallable ad

libitum.

2. Dose preparation: The test material was welghed out and mixed
, with basal diet in a Waring® blender; . this premix was then
transferred to a mixing bowl and additional basal diet was
added to the blender to recover residual test material. This
latter amount of basal diet was added to the mixing bowl and

. the contents were mixed thoroughly. Each dose level was
prepared separately in order of increasing concentration. The
diets were prepared weekly and were stored at room temperature
until used. Homogenelty, stability, and.concentratlon.analyses

were performed. ’



(a)

(b)

RESULTS

The homogeneity analyses indicated that the mixing procedures
were adequate (* 4% of theoretical levels at each sample
location). Stability analyses indicated that the test material
was stable when mixed with basal diet under various storage
procedures at ‘all dose levels (92.5-105% of theoretical
level). The overall mean concentrations of Thiodicarb in the
dose formulatlons analyzed from weeks 1 through 17 of the -

study were 100, 100, 99.9, and 101% of the theoretlcal levels,;j”

‘of 200, 600 1800 and 3000 ppm, respectlvely

E Parental and Offsprlng Investlgatlons fr ‘~;.Jd‘;};f}

Cllnlcal Observat;ons. All anlmals were observed tw1ce dally
for mortality, morlbundlty, and signs of toxicity. Females

.Wwere observed for -signs. of abortion, excessive bleeding,

premature.dellvery, or difficult and.prolonged.parturition; At
the scheduled body weight interval, the animals were subjected
to a detailed examination (not further defined), and females
were examined weekly after the lactatlon phase untll necropsy.

All litters: Birth: As soon after parturition as possible, the
sex of each pup was determined, and the litter size (total #

'of pups born live or found dead) was recorded. Each live pup

was examined for external abnormalltles and‘welghed Dead pups’
were examined macroscopically: for cervical, thoracic, and
abdominal visceral abnormalities, then dlscarded Day 4: The

sex of each pup was determined and the litter size (# live) °
was recorded. Pups were examined for external abnormalities
and weighed individually. Litters with more than 8 pups were
culled at random to produce, as nearly as possible, litters
that contained 4 pups/sex. Culled pups were sacrificed and
examined for cervical, thoracic, or abdom1na1 visceral
abnormalities, and discarded. Day 7, 14, and 21: Litter size
(live) was recorded; live pups were examined for external
abnormalities and were welghed 1nd1v1dua11y.

Selection and Procedures for F1 Weanllngs: Oon day 21 of
lactation, weanlings were selected at random from the F1

" litters to provide 20 weanlings per sex per group, where

possible. At least 2 weanlings per sex (where possible) were
selected at random from each litter. The remaining weanlings
were sacrificed 'and discarded. The selected Fl animals
remained on test for 3 weeks after weaning and were provided
test diets at the same concentration fed their parents. These
offspring were subjected to detailed clinical examinations,
and individual body welght and food consumption data were
recorded weekly.

RESULTS

Survival and Clinical Observations: FO Generation - One high-
dose male died, but this was not thought to be related to
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treatment (malocclusion noted). Emaciation was the only

.clinical sign observed that was treatment-related. During week

1, 50% of the high-dose and 20% of the mid-dose females
displayed emaciation. There were no treatment-related clinical
signs noted during gestation or lactation. F1 Generation - All
of the pups in the control, 200, and 600 ppm dose levels
survived. During week 0, one male was found dead and one was
sacrificed moribund -in the. 1800 ppm dose group (one was
languld and small,.the other was prostrate and small)., At.the
3000 ppm dose . level .one male was sacrlflced moribund at week -
0 (emaciated, languld ‘and small). ‘' The clinical’ sign most -

- frequently; noted in males and females at the 1800 and 3000 ppm' ' !
" . dose. levels was small in size.-Both the deaths: and small 51ze T
are cons1dered to be related to treatment.

Food Consumgtlon. ' Food consumptlon (individual) data were”
recorded weekly durlng the. premating ' phase of the FO
generation and weekly for the Fl1 animals after weaning. For
the mated females, food consumptlon\was measured for days 0-7,

7-14, 14-20 of gestation and for females that delivered
litters for days 0-4, 4-7, 7-10, and 10-14 of lactation. Food

'consumptlon was measured weekly for the F1 pups selected on

day 21 of lactation for- continuation on test for 3 weeks.

Pre-mating period: FO Generation - Food consumption was

comparable to the control values for both sexes at the 200 ppm
dose 1level. There was a dose-related decrease in food
consumption at the 3 other dose levels in both sexes between -
weeks 0 and 6 of the study (see Table A below). Gestation: At -
the 1800 and 3000 ppm dose levels, food consumption - was
51gn1f1cant1y lower than the control during days 7 through 20, -
and during -days 14 through 20 at the 600 ppm dose’ 1evel;
Lactation: A dose- related ‘decrease - in food ‘consumption- was
observed at the 600, 1800, and 3000 ppm dose levels during
days 0-4 and at the 1800 and 3000 ppm dose levels during days
4-14 (Table B). 'F1 Generat;on - Males at the 600, 1800, and’
3000 ppm dose levels dlsplayed a dose-related decrease in food
consumption throughout .the observation period (weeks 0-3).
Females displayed a similar decrease, but the 600 ppm dose
group was comparable to control value durlng weeks 2- 3 (Table
C).
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fable A. FO Generation Food Consumption (g/day)

Week/ Males Females
dose (% of Control) (X of Control)
(ppm)
200 600 1800 3000 200 600 1800 3000
0-1 91 H2x® A 18 90 Y bk 34 uw 26%*
1-2 | 96 95 % il E1*% 90 103 91 79*
2-3 99 | 96 | 91 | g | 92 - 96 | - es 87 -
34 | 9 o4 | @ |73 | 9o - 97 | ‘o3 | -gp
45 | 98 ' 93 |- “seex | 75es ) 92 | 96 -V
5-6 | 102) 95_:2 .85 | e+ | 95 | 102 | ‘88 | '8

= pe<o. os- we p<0 01

. Table 8. Food Consgptlon Durmg Gestation and Lactatlon

Interval ) ' Gestation : - . Lactation
(days, (% of Control) (X of Control) :
G/L) == = — . —
200 600 1800 3000 200 600 1800 3000
0-7/0-4 98 28 88 9 95 78% | 45*% | 55ew
7-14/4-7 95’ 93 85* 78%* 95 93 85w | gy
" 14-20/7-10 | 86 TS** . 60** - 63%* . 98 91 | - 83%* T8*w
10-14 - - - 1 - 98 . 91 ors | . 79w
— —

* p<0.05; ** p<0.01

Table C. F1 Generation Food Consumption (§/day)

Week/ ' Males . Females o
-dose = (X of Control) _ (X of Control) _
200 600 1800 3000 200 | 600 | 1800 | 3000
0-1 95 77%% 5gnw 9%+ | 96 ager T 45%*
1-2 | o7 gowk | zzae | s5oee 96 | giwe 77ee | sges
23 ] 99 | srer | 73e | s4ex 98 96. gorr | poen

* p< 0.05; ** p<0.01; _ o o -

(c) ‘Body Welght Body welghts were recorded for each male on the
first day of treatment and weekly thereafter. Females were .
weighed on the first day of treatment, weekly during the
premating phase, on presumed days 0, 7, 14, and 20 of
gestation, and on days 0, 4, 7, 14, and 21 of lactation. F1

- pups were weighed weekly. ' ' '

NOTE: In general, TB II was not able to verify the numbers
presented for most of the parameters (body weight, food
consumption, etc.), apparently due to the restrictions in the
computer system employed by the study author.



RESULTS

FO Generation: Mean body weight for both sexes (weeks ‘1
through 9 oo/ weeks 1 through 6 ??) at the 1800 and 3000 ppm
dose levels was significantly lower than control values. At
the 600 ppm dose level, body weight was significantly lower
~than  control during week 1 only. Low-dose animals were
comparable to the controls. Gestation: Mean maternal body
weight was 51gn1f1cantly lower ‘at the 1800 and 3000 ppm dose

- -levels on. days 0, 7,14, and 20 and on days 7, 14, and 20 at

.~ "the 600 ppm dose 1evel compared to the control value.
' Gestational body weights. at the lowest dose- (200 ppm) were’
comparable to the control values.. -Lactation: During lactation, '
dams at the’ 600, 1800, and 3000 ppm dose' levels displayed body
weights that were 51gn1f1cantly lower than the control-value
on days 0, 4, 7, and 14. No difference was noted at the low- .
dose level. ‘ ‘ ~ ‘

Table D. FO Gemeration Group Mean Body Weight

. Week/ D " Males k . : Females R
"~ dose L (% of Control) - (% of Control)
(ppm) . o , y - x
3 200 600 | 1800 | 3000 ' 200 600 1800 3000
0 __99.5 103.4 103.6 | 100.9 ] 97.4 | 98.6 | 99.1 98,2
1 97.4 91.9%* | 81.4% | 70.6%* | 94.5 90.0* | 78.9%+ | 75.0%+
2 _97.0_ 94.6 | 84.4v* | 71.3%¢ 93.4 93.5 | 87.1%* | 84.7++
3 96.8 | 94.0 | 8s.7%* | 73.3%+« | 94.2 93.7 | 89,2%* | B6.9**
& | 97.0 94.0 | 86.3%% | 73.2%w 93.3° 92.7 | 87.7+% | a7.7%+
s | 97.7 93.9 | 85.9%% | .73.1%% . 92.7 92.7 85.7+% | 85.7%*
s 97.6 94.0 | 85.9% | 70.4%’ 92.1_ 92.6 85.6%* | 85.9*
7 98.3 95.4_ | 88.1% | 72.2%* | see body ueught ‘data for gestation
D i ) _ : ' period (Table E) - -
8 99.0 | 94.8 | 8s.1% | 73,2%+ 4
9 99.4 ' 94.5 87.6%* | 73.3%%
= ‘ ' —
Table E. Body Weight During Gestation and Lactation
Day Body Weight - gestation ) Body Heightk- Lactation
(% of Control) - (% of Control)
200 600’ 1800 3000 200 600 1800 3000
0 92.6 93.6 | 85.7** | 87.6%+ 91.4 87.3%* | 72.0%% | 72.7%%
4 - - - - | 94.5 ga.ov* | 79.0%* | 7570
-7 '91.8 91.2¢ | 85.5+« | as.a#* | o950 | 91.2¢ | ga.5% | 82,4%*
14 93.0 91.6% | as.7+% | 83.2% | . 94.1 91.9* | 8s.0%* | 85,1%+
20721 92.6 g7.7%% | 76.1%* | 75.2%« 96.4 97.0 | 92.7 | 2.9

* p< 0.05; ** p<0.01;
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F1 Generation: The body weights of the pups (both sexes) at
the low-dose level (200 ppm) were comparable to those of the
controls throughout the 3-week observation period. Mean body
weight was significantly lower than control values in both
sexes at the 600, 1800, and 3000 ppm dose levels throughout
the treatment period (see Table F).

Table F. F1 Generation (Pup) Gr Mean B Weight —_
Week/ \ Males Femgles ~ | W
dose . (X of Control) - (% of Control) .
{ppm) T =1 i A A
: ' . 200 - 600 . [ 1800 3000 1 200 T 600 | 1800 | 3000
0 97.3 | 81.9%« | ea.bww | 5740 | 100.2. | 8e.9%* | 67.6%* | 63.0e%

-

95.7 | 81.4%e | sg3en:| 42,90 | 980 | si.eve | goiuww| 4 qee

2 - 97.7 | 83.3%% | s2.9%* | 43.9¢¢ | 99.7 87.4%* | 66.4%% | 53 4ne
3 97.6 | 84.24% | 66.5%* | 48,1 97.7 | 89.2%%.
—_— —

| -

73.1%% | 61, 6%n

* p< 0.05; ** p<0.01;

Body-Welght Changes 'FO Generation: With regard to body-weight
changes, a dose-related decrease in body-weight  gain was
observed in the parental (Fo) animals of both sexes at dose
levels of 600 ppm and above during the’ prematlng period and
during gestation (Tables D1 and El) and in the FO0 dams during
‘lactation at these same dose levels (Table El) F1 Generation:
Similar decreases in body-weight gain were observed in the F1
pups (both sexes) at dose levels of 600 ppm and above during
the observation period- (Table Fl) .

Table D1. FO Generation Group Mean Body- welght Change (grams)

e - = —— ——————————————
Week/ . Males ’ | Females |
dose —r —1 T T
{ ppm) 0 200 | 600 ‘1800 3000 0 200 600 1800 3000
0-1 40 32 | 1we -36*+ | -66%* 19 12** aex | -g5ww | -3gws
0-2 69 | 59 | zeex | c2ex | upee | 29 | 19 | a7e | oen | owe
0-3 101 90 66*% k2 el -10** 37 29 25" 3% | 10**
0-6 562 ' 152 123%** 84w 20%* 64 49* 48** 28** | Jqew
6-9 197 | 195 158* i 122** 60** 1 see gestat‘idn =Height chahgés
Table E1. g-weight Gain (FO Dams) Durig Gestat;'on and Laétation (grams)
Day | - Body Weight - gestatwn Body Weight < lactation
0 200 | 600 1800 3000 0 ZOOA 600 1800 3000
0-7/0-4 33 29 24 - 28 . 24 5 14 9 16 5
7-14/4-7 22 26 21 20 | 11> 5 6 11 15%* | 244+
14-20/7-14 64 57 43 18%* 23** 19 15 19 » 23 26
0-20/14-21 119 110 8o* 66** 57 -18 -10 i huded - el - g -
0-21. | - - N R 10 2 | zove | eave | g1ew

\©



Table F1. F1 Generation (pup) Group Mean Body-Weight Gainﬂraﬁs)
———-———————-——-E"—‘L—-”—’_______—________________
Week/ Males - Females
dose ——
(ppm) 0 200 600 "~ 1800 3000 0 200 600 1800 3000
0-1 43 . 40 34%* 21%* I heded 36 35 30w 18%* Quex
‘0-2 99 97 S el -3 holed A 36%* 77 76. 68*% .| 50%* 36%*
0-3 | 161 157 136%% | 107** | 72*+ | 109 | 105 | 100% | 83* | eene

* p< 0.05; ** p<0.01;

()
et thteg Data

During the mating period (> 21 days), one male and one female
were housed together in plastic breeding cages. Daily vaginal
- examinations were performed during the mating period, and the
presence of sperm in the vaginal smear or a copulatory plug
was considered evidénce of mating. When mating was confirmed,
the sexes were separated. Mated females (at = day 15 of
gestation) and females with pups were housed in individual
breeding cages, and suitable nesting material was provided.
Females showing no evidence of mating were placed in nesting
.boxes after completion of the mating peried.

RESULTS

FO Generation: There were no differences noted among the
groups in fertility for either sex. The,mating (100% for all
groups), gestation (89~100%), and weahing indices and the
length of gestation were comparable among the groups. The mean
number of days to mate was longest for the high-dose group
(Table G) but not 51gn1f1cantly different from the control
value. NOTE: TB II was not able to locate individual data
regardlng the number of days to mate for each female.

: Table G. Number of Days to Mate , 7
" . Group (ppm) . 0. 200 |- 600 . 1800 3000

days to mate 2.7:0.8 2.@;4 3.2:4.0 : 2.4:&2 4.6:3.8 :

One dam from the control and 3000 ppm dose group delivered
nonviable litters. The viability indices for tlie 1800 and 3000
ppm dose groups were significantly lower than the control
group,. lndlcatlng a treatment-related effect on the offspring
survival early in the lactation period. At the 1800 and 3000
ppm dose levels, there were 2 and 5 liveborn litters,
respectively, that did not survive to day 4 of lactation. Mean
body weights (covariate-adjusted) were significantly lower
than the control values at the 600, 1800 and 3000 ppm dose
levels at birth (except the 600 ppm dose level) through

lactatlon (Table H).
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Table H. Summary of Delivery and Litter Data

Parameter/Dose (ppm) 0 200 600 1800 3000
# dams delivering 10 8 9 10 9
?9 with live pups 9 8 -9 10 8
99 with stillborn pups 3 3 3 5 3
99 with no live pups 1 0 0 : 0 1
# pups delivered 132 .13 14 132 | 100
" mean L 13.2 14.1 C12.7 13.2 . 11.1
liveborn 128 19 - | - 1 . " 125 | 82
stillborn - -3 -1 4 A 3. 1. 7. 10
uncertain ' . . 1 ) . -0 o .0 - 8
viability index |  126/128° 1077109 MM | sagiasee | 2782w
X _ __98 ‘ 98 100 b . er o s
‘weaning index ryre | eyes V7 qume o) eses 26/24
C % S ~_100 98 , 99 98 100
pup disposition ) e o ’ N '
culled day & ‘54 . 43 -39 20 T3
‘culled day 21 3 S 31 30 1
died : 1 1 0 - o2 : 31
cannibalized 0 0. 0 2 1
missing 1 2 . 1 N 18 23
pups_surviving at day 21 72 63 7 S 63 26
___entire Litter died 0 0 g ] o2 5
# live pups/litters with .
live pups (mean) . : , R .
day o - . | 14.2 ‘ 13.6 ©12.3 12.5 . 10.3%
day 4 precull : 14.0 -~ . 13.4 12.3 10.5%* . 9.0%*
dgo pup weight/litter (g) . , '
day 0 | . 65 6.1 ' 5.8 . 4. 9% L G e
. day 4 pre/post cull 10.1/10.2 |  9.9/9.8 . B.7%/8.6%* 6.3%% 76 5% 4.9%%/5 1x*
day 7 16.1 15.6 Co133e | g pww 8.2
day 14 33,5 32.8 T 27,94 21.4%% |- 18,3%*
day 21 54.9 53.9 T 45,3 i 35,5 31.4%%
99 pup weight/litter | , ) o ) i 1 ..
_ day 0 - S 6l 5.8 - 5.6 - N . 4T
day & pre/post. cull .9.8/9.9 9.5/9.6 B.4%/8.4% | H.1%%/6 2%* 4.5%*/4 T**
day 7 - _ 15.6 |- 15.2 BREE XL R 8.1
day 14 325 31.6 27.2%% . " 20.9%* - 18.9%%
day 21 5.7 . 52.5 _44.3%* - 3520 32.9%%

-* p<0.05; ** p<0.01
(e)  Sacrifice and Pathology

Parent Animals: At scheduled necropsy (FO dd after the mating.
period, F1 offspring 3 weeks after weaning, parental F0 Q9
after F1 pups were weaned), the animals were anesthetized and
'blood was collected from the retro-orbital plexus and brain
tissue was harvested. Cholinesterase activity levels in the
plasma, red blood cells, and brain of the FO adult animals and
of 10 F1 animals/sex/group selected to remain on test were
evaluated. Necropsy included a macroscopic examination of the
external surface of the body; all orifice; the cranial cavity;
the external surface of the brain and spinal cord; the nasal
cavity and paranasal sinuses; and the thoracic, abdominal, and
pelvic cavities and viscera. The following organs/tissues were
preserved : kidneys*, liver*, ovaries, uterus, vagina, cervix,

N~
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testes, epididymides, prostate, seminal vesicles, coagulating
gland, and gross lesions (*F1 animals only). Uteri from FO
females that did not deliver a litter were stained with an
ammonium sulfide solution to confirm pregnancy status.

RESULTS

Gross Pathology: FO Adults - There were no apparent
differences in the. incidences of macroscopic changes at any
dose level for either sex compared to their - respectlve
controls. F1 '~ The only treatment-related changes in the
incidence of macroscoplc findings among the groups were: an
increase in.the number of pups/tissues too autolyzed for
examination “at the 1800 and 3000 -ppm dose. levels and  an
increase in the number of pups with no milk in the stomach.

ceme———

Table 1. Macroscopic Findings in Pups at Necfopsy

Parameter/Dose (ppm) | 0 200 600 1800 | 3000

No milk in stomach | : C
# pups (%) 23 | 4w | 26 | 16 33| 25 57
# Litters (%) 2@ [ 338 |20 | swn |5 an |

Organ Weights: Organ weight data'were not recorded.

Histogathology. None of the organs/tlssues preserved were
examined microscopically.

Cholinesterase Agtivitz: FO0 Generation -~ There were no
statistically significant differences observed at any dose
level, although the 3000 ppm males displayed a 25% decrease in
plasma activity compared to the control value (week 9 of
study) . F1 Generation - There was a dose-related,
statistically significant, decrease in plasma activity levels
at the 600, 1800, and 3000 ppm dose levels in females at week -
3; the. 3000 ppm males also displayed a statlstlcally
significant increase at week 3 compared to control levels.

Table J. Choiinestefase Activity

: g e e
Parameter/ Males (X of control) Females (X% of control) -
dose (ppm) [ — 1 T 1 _ T ] -
200 600 1800 200 600 1800 3000

3000
FO
Generation : | .
plasma 98 89 186 75 94 96 95 98
RBC 103 106 106 13 107 1 117 116 -
braine - - - - 92 98 106 117
Ft
Generation .
plasma 98 90 -89 76%* 89 76* 62%* S7x*
~ RBC 104 104 9% - 94 104 106 105 - 106
brain 131 129 115 100 99 116 100 89
—— ———  ———————— 1]

* p<0.05;' ®* n<0.01; ¢ due to technical problems, brain levels in FO males were not obtained

\>
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DISC ON

There was evidence of maternal toxicity at the 600, 1800, and
3000 ppm dose level, as evidenced by decreases in body
weight/gain and food consumption. Females at all dose levels
displayed treatment-related decreases in body-weight gains
compared to the controls during the premating period.
Fertility and mating indices, as well as gestation time and
the mean number of days to mate were not affected by
treatment. Offspring viability was adversely affected at dose

-levels of 1800 and 3000 ppm, and growth was adversely affected
- at dose’ levels of 600, 1800, and 3000 ppm, as evidenced by the

lower viability. 1nd1ces, number of live pups pér litter, and’
mean pup weight.:There were treatment-related decreases in
plasma cholinesterase activity levels in FO and Fl1 males at.
3000 ppm and a dose-related decrease in F1 females at 600,
1800, and 3000 ppm. At necropsy, the macroscopic findings were
comparable among the groups.

CONCLUSION.

Under the conditions of. the study, exposure to Thiodicarb
technical via the diet during pre-mating (6 weeks) and through
gestation and lactation, at dose levels of 0, 200, 600, 1800,

and 3000 ppm, produced maternal toxicity at the three h1ghest
dose ‘levels, as evidenced by decreased food consumptlon and
body weight/gain.. There was no effect demonstrated on the
number of days to mate, fertility, pregnancy rate, gestation
times, or the ability to rear young to weaning. There was a
statistically-significant  decrease in the number of

_ pups/litter at birth at 3000 ppm and at day 4 precull at 1800

and 3000 ppm. Following culling at day 4, litter sizes were.
comparable among the groups, although the number of lltters
was not; i.e., the 3000 ppm dose group consisted of 3 litters;

- the other groups and control consisted of 8-~9 litters.

Offspring: v1ab111ty was adversely affected at dose levels of

- 1800 and 3000 ppm. Pup growth was adversely affected at the -

600, 1800, and 3000 ppm dose levels. The NOEL for maternal -
tox1c1ty can be set at 200 ppm, the LEL at 600 ppm, based on
decreased body weight/gain and food consumption. The NOEL for
effects of the offspring can be set at 200 ppm, the LEL at 600
ppm, based. on lower body weights. A NOEL for reproductive
effects can be set at 200 ppm, the LEL at 600, based on
reduced offspring growth. This study is a range-finding study:
and it does not satisfy the guideline requirements (83-4) for
a 2-generation reproduction study, nor was it intended to.

K
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DATA EVALUATION REPORT

STUDY TYPE: 2-generation reproduction - rat TOX. CHEM. NO.: 9002A

MRID NO.: 423813-01 _" ) | . )

FEST MAIERIAL Thiodicarb téchnicalir . -c“. flfd,
SYNONYMS: Larvin R o o o
STUDY NUMBER: HWI 6224-166

‘SPONSOR. Rhone-Poulenc Ag Company, Research Tr1angle Park Nc
TESTING FACILIT Hazleton Wisconsin, Inc.

‘TITLE OF REPORT: Two—Generatlon Reproductlon Study w1th Thlodlcarb
' ‘ Technical in Rats .

AUTHORS: SM Henwood |
REPORT ISSUED: June 9, 1992
QUALITY ASSURANCE: A quality assurance statement was prov1ded.

CONCLUSIONS: Under the cond;tlons of the study, exposure to
Thiodicarb via the diet during pre-mating and through gestation and
lactation of FO rats (one litter) and F1l rats (two litters) at dose
levels of 0, 100, 300, and 900 ppm resulted in maternal-toxicity
-(decreased body welght/galn and food consumption) at the two
highest dose levels. Reproductive effects occurred at all dose
levels (decreased F2b pup body weight) and at 300 and 900 ppm
(decreased viability index for F1, F2a, and F2b litters). Offspring
viability and growth were adversely affected at dose levels of 300
and 900 ppm and 100, 300, and 900 ppm, respectively. The NOEL for

° maternal toxicity can be set at 100 ppm, the LEL at 300 ppm, based

on decreased body weight/gain and food consumption. The NOEL for
effects on the offspring cannot be set, based on altered growth at
all dose levels. The NOEL for reproductive effects cannot be set,
based on reduced offspring:-growth at all dose levels.

Classification: Core: Supplementary. This study does not satisfy
the guldellne requirement (83-4) for a 2-generation reproduction -
study in rats, due to the lack of a NOEL for effects on
reproduction and offspring (altered growth of pups).
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MATER S

Test Compound: Thiodicarb technical; Description: white
powder; Batch #: Lot #: 211159—169-061° Purity: 94 5%

Test Animals: Species: rat; Strain: Crl:CD®BR/VAF/Plus®; Age:
~ 46 days old at start of treatment, Weight: Jdo¢ 213-256 grams;.
QQ '140-171 grams; Source: .Portage, Michigan, a facility of
Charles River Laboratorles, Wllmlngton, MA,-» ."” R

Statlstlcs' Slgnlflcant d1fferences were based on. comparlsons ,3
of the treated groups. with the control .group. Levene s test.

. was performed to test for variance’ homogenelty, in thecase of
A heterogenelty of variance at p<0.05, transformatlonS'were used-

to stabilize the :variance. ANOVE. was performed on the-
homogeneous or transformed data; if aANOvA was significant,

Dunnett's, t tést was used for pairwise comparisons .between

treated and control groups. When no transformation established

variance homogeneity at p<0.05, the data were examined by

nonparametric techniques (Kruskal-Wallls H-test ANOVA and, if

this was significant, the Nemenyi-Kruskal-Wallis test for

mu1t1p1ecomparlsons/W11coxon-Mann-Wh1tneytwo-samplerank-sum
test). Body weights, bodv—welght changes, food consumptio
1;ttgr data, days to mate, -length of ges;atlon, and

cholinesterase levels - one-way ANOVA; Reg;oduct;on 1nd1ces -

Cochran-Armitage test for trend and departure and Fisher-Irwin

exact test; Pup body weights (Q&°), with the number of live
pups in 11tter as covariate - one-way ana1y51s of covariance.

§IHDX_QE§1§H

Methodologx Anlmals were a551gned to the FO generatlon u51ng

a computer-generated randomization procedure. The weight.
variations of the animals per sex were stated to be within *
2 standard’ dev1atlons of the mean body weight for each ‘sex and'

.the group mean body weights for each. sex were not

statistically significantly different at the-5% probability
level. Twenty-elght FO. animals per sex were assigned to dose
levels of 0, 100, 300, and 900 ppm Thiodicarb technical. The
test material was incorporated into the diet and  fed
continuously for 10 weeks before mating, throughout mating,
gestation, and lactation of the F1 1litters, and until
necropsy. During the mating period (> 21 days), one male and
one female were housed together. Daily vaginal examinations
were performed during the mating period, and the presence of
sperm in the vaginal smear or a copulatory plug was considered
evidence of mating. When mating was confirmed, the sexes were
separated. Mated females (at =~ day 15 of gestation) and.
females with pups were housad in individual cages, and bedding
material (heat-treated hardwood chips) was provided. Females
showing no evidence of mating were placed in nesting boxes
after completion of the mating period. At weaning of the F1
litters, animals of each sex were selected at random from as
many litters as possible in each treatment group and assigned

\A
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to continue as the F1 generatlon adult animals accordlng to
the same study design. The F1 males and females were offered
the test diets postweaning, at the same dose levels as their
parents, for at least 10 weeks before mating, throughout
mating, gestation, and lactation of F2a and F2b litters,
during the rest period between litters, and until necropsy

~Initially, the animals were accllmated for 10 days before
treatment began and examined for health status. Except during ..

breeding, the anlmals were housed - 1nd1v1dua11y ‘Mated:females-"
(starting at = day 15 of: gestatlon) and females with pups were.

~ provided nesting materlal. ~Feed . (Certifled Rodent .Chow® #

(a)

5002, Purlna Mllls, Inc ) and.water were avallable ad 1;9 ; jf

Dose preparatlon- The dlets were prepared weekly and were -
stored at room temperature until used. The test material was.
weighed out. and,mlxed with basal diet in a Warlngo ‘blender;
this premix was then transferred to a mixing bowl and
additional basal diet was added to the blender to recover
residual test material. This latter amount of basal diet was
added to .the mixing -bowl and the contents were mixed.
thoroughly. Each dose level was prepared separately in order
of increasing concentration. Homogeneity (Weeks 1, 11, and
17), stability (day of mixing, 9, 14, 16) and concentration
(first 4 weeks, then at four. week 1ntervals) analyses were
performed on samples taken directly from the mixing bowl.

RESULTS

The homogeneity analyses indicated that the mixing procedures
were adequate (* 8% of theoretical levels at each sample
location) for both the 100 and 900 ppm dose levels. Stability .

analyses indicated that the test material was stable when

-mlxed with basal diet under study conditions (14 days at room
.temperature) at the 100 and 900 ppm dose levels (94 and 100 %

of theoretical levels, respectlvely) The overall - mean
concentrations of Thlodlcarb in the dose formulations were
99.1, 99.2, and 100% of the theoretical levels of 100, 300,
and 900 ppm,;respectively.' _

Pare Investigations
Clinical Observations: All animals were observed tmlce dally

for mortality and moribundity. Follow1ng mating, females were
observed for signs of abortion, excessive bleeding, premature
dellvery, or difficult and prolonged parturition. At the
scheduled body weight interval, the animals were subjected to
a detailed examination (not. further defined). F1 adult females

- were examined weekly during the rest period and after the
lactation phase of the F2a and F2b litters until necropsy.

RESULTS

Survival and Clinical Observations: F0 Generation - One high-

S
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dose male died, but this was not thought to be related to
treatment (swollen hind 1limb, malocclusion noted). None of the
clinical signs observed in elther sex during the premating and
mating periods appeared treatment-related. There were no
treatment-related clinical signs noted during gestation or
lactation. F1 Generation - One Fl male at the 100 ppm dose

- level was sacrificed at week 4 of the F2b prematlng phase due
“to an apparent ‘mechanical 1njury.. No treatment-related
clinical ‘signs were observed in the F1 adults in either sex
during prematlng .or ‘in’ females throughout gestatlon, and
-lactatlon for the F2a or, F2b lltters. ,

- (b) Eood Consuggtlon. Food consumption (1nd1vidual) data were
- recorded weekly for each sex during the premating phase of the
FO and F1 generatlons,' during postmating for males only,

"~ during the rest period following weaning of the F2a litters,

" and before mating for the F2b litters. For the mated females,
food consumption was measured for days 0-4, 4-7, 7-14, and 14-
20 of gestation and for females that dellvered lltters for
‘days 0-4, 4-7, 7- 10 and 10-14 of lactatlon.

RESULTS |
Pre-mating period: FO Generatiom - Food consumption .was

comparable to the control values for both sexes.at the 100 ppm
dose level and in males at the 300 ppm dose level. Males at
the 500 ppm dose level displayed a statistically significant
‘decrease in food consumption throughout the mating period and
to sacrifice, although after the initial decrease during the
first week (74% of control value), the amount of food consumed .
by this group remained essentially stable (but lower than
control), suggestlng a palatablllty problem. There was a dose-
related decrease in food consumption at the 300 and 500 ppm
" dose levels in females during the first week only . (see_ Table
A, appended). Thereafter, food consumption was comparable.
among the females. Gestation: At the 300 and 900 ppm dose
levels, .food consumption was significantly lower (dose-
related) than the control during days 14 through 20 (Table B).
Lactation: The dams at the 900 ppm dose level displayed
decreased food consumption during days 7-10 and 10-14 (Table
B). F1 Generation - FIRST MATE: Males at the 300 and 900 ppm
dose levels displayed a dose-related decrease in food
consumption throughout the observation period (weeks 0-18).
The low-dose males also displayed statistically-significant
decreases during the first, second, fifth, and sixth week, but
these decreases were of small magnitude (92-94 % of control).
Females displayed comparable food intakes among the groups
throughout the mating per1od (Table C). Gestation: There was
a dose-related decrease in food consumptioa, which occurred
throughout gestation at the mid- and high-dose levels and
during days 14 to 20 at the low dose (Table D). Lactation:
Food intake was comparable to control values at the low-dose
level throughout lactation and from days 0 to 7 at the mid-
and high-dose 1levels. During days 7-10 and 10-14, a dose-
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related decrease was observed in the mid- and high-dose dams
(Table D). SECOND MATE: Males at the high dose displayed
decreased consumption throughout the mating period, with the
magnitude of the decrease from control value becoming larger
with time (Table E). Dams dlsplayed comparable values among
the groups during the rest period (Table F). Gestation: With
the exception of the statistically significant decrease’ in
‘intake observed during days 14-20 at the mid dose, food intake
- was comparable among ' the groups  (Table. G). Lactat;on. ‘There -

were no statlstlcally-s1gn1f1cant dlfferences observed among-f
: the groups (Table G). : , : : ;

Body Welgh; Body welghts were" recorded for each male on: the“.
‘first day of treatment, weekly thereafter, and at necropsy.
Females were weighed on the .first day of treatment, weekly
during the premating phase, on presumed days 0; 7, 14 and 20
of gestation, and on days 0, 4, 7, 14, and 21 of lactatlon,
weekly during the 2-week rest period (F1 females only), and at
necropsy. Females not showing positive evidence of matlng or
‘delivering a litter were welghed weekly.

RESULTS

FO Generation- The mean body welghts (Table H) were comparable
to  the control values for both sexes at - the 1low dose
throughout the FO generatlon (adults). Statlstlcally-
significant decreases in mean body weight were observed in
males at the mid- (from week 1 to week 12) and high-dose
' (throughout the observation -period) levels, although the
magnitude of the decrease at the mid dose was small (93-96% of
control . value). Females at- the mid dose .displayed
statistically . significant but modest decreases at weeks
-1,2,5,6 (96-97% of control), ‘and the high dose displayed
statlstlcally significant - decreases throughout the mating
period, although the magnitude of the decrease was small (93~
95% of control). Gestation: Mean maternal body weight was
. significantly lower at the 900 ppm dose level from day 7 (95%
of control) to day 20 (89% of control) and at the 300 ppm dose
level on day 20 (94% of control). Gestational body weights at
the low dose (100 ppm)'were comparable to the control values
(Table I). Lactation: During lactation, dams at the 300 and
900 ppm dose 1levels displayed body welghts that were
significantly lower than the control value, although the
decrease at the 300 ppm dose level was small and statistical.
significance was not attained on day 21. The magnitude of the
decrease diminished with time at both dose 1levels. No
difference was noted at the low-dose level (Table I).

Body-weight gains are shown in Table 1, below (% body-weight
change data not provided in report; statistical analysis not
performed). Additionally, the percent body-weight change is
listed. The mid- and high-dose animals of both sexes displayed
lower gains throughout the pre-mating period. The % change was
lower in the high-dose males and the mid- and high-dose

Do
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- females compared to their respective controls.

Table 1. FO Adult Body-Weight Gains (g)

Interval/ KALES FEMALES
Dose (ppm) . .
.0 100 300 900 0 100 300 900
0-1 7.5 46.3 38.6%% | 18.4% 18.4 18.2 13104 | 75w
0-2 ‘ ?171; | 88.4 4 6. 8** 18 ;g.gf* 1 359 ‘ '37.0-‘ 29,400 ] zﬁzo*§444L
_0-3 _125.3 | 1225 | t09.2e | srom | 483 | - 48’ | 402w | 36.4%
0-4 1537 | wsr | 1seom | trnzes | sa7 | ser | stawe | asaew
65 1788 | 729 | tse.iee | miaer | es7 70.0 | dmges | ssze [
06 2019 | 1961 | azeae | dsae | 7.6 7.4 | 2w | grise
o7 219.7 2147, | to2.9% | te2mee | s0 | es2 | 700 | azisee
0-8 _233.6 223.7 | 2059+ | w0.2v | s | %03 76.3 71.3%¢
0-9 248.1 239.0 | 219.1+ | 180.3% | 92.2 95.7 82.2 | - 76.1%e
0-10 263.0 2564 | 222 | 191.6m | 9.0 _102.2 86.7* | 79.0%
% a 113.1 084 | 1007 | ws 65.1 65.9 56.9 51.0

F1 Generation: Adults - The mean body
J and L) and females (Tables J, K, M,

weights of the males (Tables
and N) at the low-dose level

(100 ppm) were comparable ‘to those' of the controls throughout the
~study, with the exception of’ ‘the dams during lactation of the F2b
‘pups. MALES: Mean body weight was significantly lower than the

control value in males at the 300 and 900 ppm dose. levels (dose-
~related) throughout the study (Tables -J and L). FEMALES: The mid-
dose dams displayed comparable or  slightly decreased (sometimes
statlstlcally s1gn1f1cant) body weights compared to the control
group. The significant decreases were observed mainly during
- lactation (both litters). There was a statistically significant
_decrease in body weight at the high dose throughout the . study
(Tables J, K, M, and N) K : _ ‘

'Body-welght gain data are presented in Table 2, below.. The hlgh-
dose males dlsplayed lower gains compared to the control group,

“although the % gain was. comparable among the groups. Females
displayed comparable gains among the groups.

b



Table 2. F1 Adult Body-Weight Gains (grams)

7

Interval/ MALES FEMALES

Pose (pem 0 100 300 900 0 100° 300 900
0-1 62.0 S4.4%* | 52.4% 46.0% 2.5 26.3 23.2 2.7
0-2 118.3 | 107.3%* | 101.2%* 91. 1%+ 42.8_ 45.9 41.4 4.3
0-3 165.6 | 152.9* | 143.0v | 129.7%* | 1.5 65.4 . 58.8 61.9
0-4 2017 | tes2r | azeaw | teope | 79 7.9 70.0 74.9
0-5 (225 | 219.2 | 2045w | tar.aer | ss | s 0.8 | s
0-6 260.8 | 2060 | 230.5% 2096w 9.1 | 100.4 _89.1 9.6
0-7. 2811 | 269.0 | 2usawe | oosees | a027 107.2 982 | 1012
0-8 209.8 | 288.7 | 26b.ave | 22,200 105.9 15.0 | 1050 | 107.0 |
0-9 314.6 .| 3048 | 2789w | 2se.6me 112.9. 121.9 111.1 112.2

_0-10 329.7. | 319.6 | 2o1.7++ | 2668 | 118.7 128.2 115.4 118.0
%a 191.4 192.6 188.6 197.3 _ %0.5 95.8 91.5 106.1

(d) Pre n. Mating, Gestation De"ver and Litter Data

During the mating period (2 21 days),

one male and one female

_ palpation of uterine contents.

‘groups)

(from same dose group) were housed together in plastic breeding .
cages. Daily vaginal examinations were performed during the mating
‘period, and the presence of sperm in the vaginal smear or a:
copulatory plug was considered evidence of mating. The day

evidence of mating was found was considered day 0 of gestation,

and the female was housed individually. Pregnancy status was

confirmed by the presence of a vascular membrane in the vagina or

FO adults were paired for F1
litters follow1ng at least 10 weeks on the test diets. After all
F1 litters were weaned, at least one weanling/sex/litter (when

possible) was selected at random to provide 28 male and 28 female

weanlings per group to continue as F1 adults in their respective

treatment groups. F1l adults .were paired for F2a litters following
at least 10 weeks on test diets and again after a 2-week rest

period to produce the F2b litters (Slbling‘matlngs of F1 adults

were avoided)' Pairing for. the F2b litters was done avoiding
previous pairings for the F2a litters.

RESULT

FO Generation: There were no differences noted among the groups in
fertility (92.9-100%) for either sex. The mating (100% for -all
and gestation (96.2-100%) indices and the length of
gestation were comparable among the groups. The mean number of
days to mate was longest (and most variable) for the high-dose
group (see Table 3, below) but not 51gn1flcantly different from
the control value. :

=
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Table 3. Number of Days to Mate ‘
. H Group (ppm) 0 100 300 900
days to mate 3.1:1.6 3.0:£2.6 3.0:3.3 3.9£5.1

None of the dams delivered nonviable litters. Vlablllty' was
decreased at the low- and high-dose levels (ratio statistically
significant, p<0.01), with the mean % being 99, 94, 98, and 86 at
the contrel, low-, mid-, and hlgh-dose levels, respectlvely. The
. high-dose level dlsplayed an increase in the number of stillborns
'~ (and the number of dams with stillborns) compared to the. control
.values. The Jnean- number. of pups delivered per dam was comparable
among the groups, as was the weaning index (98.4- 100%).
litter of one hlgh-dose dam died. Although there were no
51gn1f1cant differences in the number of pups surviving at day 21,
the high-dose group displayed an 1ncreased incidence of pups dylng
or belng cannibalized compared to the control (Table 4 below)

Table 4, Suunary of Delivery and Litter Data (FO Generation- F1 thters)

The entire -

Parameter/bose ( ppm) 0 100 300 900
# dams delivering 27 (96%) 25(89%) 28 (100%) 26 (93%)
99 with Live pups L ar 25 - 28 26
99 with stillborn pups 7. (26%) 1 (4X) 6 (21%) - 12 (46%)
99 with no tive pups 0 0 0 0
# pups delivered 33 305 386 - 325
mean - 12.88 12.20 13.79 12.50
Liveborn 326 304 - 374 . 308
stillborn - # 8 1 - 11 17
stlllborn - mean litter X 2.22 0.28 2.4 11.85
mcertam 0 - "0 1 0
viability index mean X .99 : 9% 98 85
ratio 322/326 __287/304*%* -365/374 261/308%*
weaning index - - \ ’ '
mean % 100 100 100 99
- ratio 212/212 187/188 223/224 186/189
pup disposition .
culled day 4 110 99 - 141 72
culled day 21° 32 -3 20 25 - .
culled after day 21 124 99 147 105
next generation. 56 56 56 56
died 2 10 o2 23
cannibalized "2 8 8 27
missing 0 0 0 0
|_pups surviving at day 21e 212 (65%) | 187 (620 223 (60%) 186 (60%)
entire litter died 0 0 0 R

hd p<0.05;' % p<0.01; ¢ (# pups allve at day 21 + # dehvered alive, as presented in report)

"Mean pup body' welghts. (covarlate-ad]usted) were 51gn1f1cantly
lower than the control values at the 300 and 900 ppm dose levels
at birth through lactation (Table O, appended). Body-weight gains
were decreased at the high-dose level compared to the control for

both sexes [63 -79% of control; calculated by thls rev1ewer (Table
P); no statistical analy51s was performed]
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Fl1 Generation - F2a Litters: The mating index was 100% for all
groups. There was a slight decrease (not statistically
significant) in the male/female fertility indices at the high-dose
level (85.7%) compared to the control (96.4%) and previous
generation values (92.9-100%).
among the groups, although incorrectly listed for the mid- and
high-dose groups in Table 43 (page 150) of the report. There was
no dose-related difference in the number of days to mate.

None of the dams delivered nonviable 1litters. Vlablllty' was

decreased at the: mid- and high-dose levels, and the weaning index

(ratio, # pups surviving to day .21/# pups alive at day 4 postcull)
was s1gn1f1cant1y decreased at the high-dose level. There was an

increase in the number of stillborns and the number' of dams with"

_w;stlllborns, ‘although statistical significance was not attalned.
- The mean number of pups delivered per dam was comparable among the

groups. The weaning index (mean %) was not significantly different.
although the high-dose group dlsplayed the .
‘The percent of pups surviving to day 21

among. the groups,
lowest value (100 vs 93%).
was decreased (dose-related; not statistically significant) at the
'mid- and high-dose levels compared to the control and low-dose
‘groups and to the Fl pups. The entire litter of 2 mld-dose -and 4
high-dose dams died. There was a dose-related increase in the
numbers of pups dying and cannlballzed at the mid- and hlgh-dose
levels.

The gestation index was comparable.

Table 5. Summary of Dehverz and thter Data (F1 Generation-F2a Litters)

Parameter/Dose M) 0 100 300 - 900
# dams deltvermg 27 (96%) 26 (93%) 27 (96%) 24 (86%)
99 with Live pups 27 , 26 27 - T 24
99 with stillborn pups 7 (26%) 5 (19%) 9 (33) 11 (46%)
99 with no .live pups 0 1] 0 0
. # pups delivered 339 346 368 310
mean 12.56 13.31. 13.63 12.92 .
Liveborn 329 338 352 287
) stillborn - # - 8 7 13 .23
stlllborn - mean litter ¥ 2.43 “1.93 3.28 7.70
uncertain’ 2 1 3 0
viability index mean % %8 98 81 61
ratio 323/329 330/338. 285/352%* 171/ 28?**
weaning index - S '
mean % 100 100 100 93
ratio 2157215 - 207/208 192/192 133/139**
pup disposition ' ‘
culled day 4 108 122 ‘93 32
culled day 21 183 167 168 105
culled after day 21 32 40 24 28
died 0 2 - 15 50
cannibalized é 7 52 72
missing 0 0 0. 0
| _pups surviving at day 21e | 215 (63%) - | 207 (60%) 192 (52%) 133 (43%)
entire litter died ' 0 0 2 4

* p<0.05; ** p<0.01; ¢ (# pups alive at day 21 + # delivered alive, as preaented in report)

F2b Litters: The mating index was 96.4% at the high dose and 100%
in all other groups. The mid dose displayed the lowest fertility

He
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rate. There were no significant differences in the days to mate,
and the gestation index was 100% for all groups. The number of
stillborns was comparable among the groups, although each
treatment group had greater numbers compared to the control. The
number of pups delivered per dam was comparable among the groups.
The entire litter of one low-dose and four high-dose dams died.

The viability index (ratio) was decreased at the mid- and high-
dose levels (dose-related), and the weaning index (ratlo) was
“decreased at the high-dose level. The number. of pups surv1v1ng to
day .21 was decreased at the hlgh-dose level compared to the
control value. (57% Vs 46%). There was a: dose—related increase in -
the numbers of pups dylng and cannlbalized . '

- Table 6 St.lmr of Delwerz and L tter Data (F1 Generation-FZb Litters) '
Parameterlnose (ppm) 0 100 | - 300 i s00
# dams delivering 26(93%) | 26 (93%) 20 (71%) 26 (93%)
99 with live pups 26 26 : 20 26
" 99 with stillborn pups S (19%) 8 (31%) 8 (40%) 7 (27%)
99 with no live pups - 0 0 -0 0
# pups delivered 357 369 280 - A
mean 13.73 14.19 14.00 -13.35
Liveborn %7 345 272 339
) stillborn - # 8 23 8 7
stillborn - mean litter X 2.7 5.8 2.9 1.9
uncertain 2 1 0 1
viability index mean % . 98 9% 92 1+
ratio 341/347 334/345 268/272%* 248/339%*
weaning index »
mean X * 100. 98 9 - 91 -
ratio’ 2057206 1967200 1527153 157/168** -
pup disposition o » :
culled day 4 135 134 95 80
culled day 21 181 172 112° 144 .
culled after day 21 24 24 40 13
died . 1 10 2. . 40
cannibalized 6 5 23 62 .
missing - 0 0 0 0
| pups surviving at day 21e 205 (57%) 196 (53%) 152 (54%) 157_¢45%)
entire litter died 0 1 0 s |

* p<0,05; ** p<0;01; ¢ (# pups alive at day Zi + # delivered alive, as presented in report)

NOTE: For all litterings, it is not clear why some pups were
culled at day 21 and beyond, or why survival was presented as the
number of pups alive on day 21 d1v1ded by the number born alive,
or what either 51gn1f1es. .

(e) Sacrifice and Pathology

Parent Animals: At scheduled necropsy, ten animals/sex/group
- (selected at random) were anesthetized and blood was collected
from the retro-orbital plexus‘and brain tissue was harvested.
Cholinesterase activity levels in the plasma, red blood cells, and
brain were evaluated. A necropsy was performed on FO and F1 adult
animals that died or were sacrificed in a moribund condition;
findings were recorded. Females that failed to mate or mated but
failed to deliver a 1litter (F1 or F2b generations) were

2N
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anesthetized, weighed, exsanguinated, and necropsied, with
particular attention being given to the reproductive tract.
Similarly, after the F1 and F2b pups were weaned, the respective
FO and F1 adult males and females examined. The necropsy included
a macroscopic examination of the external surface of the body; all
orifices; the cranial cavity; the external surface of the brain .
and splnal cord; and the thoracic, abdominal, and pelvic cavities
and viscera. The following organs/tissues were preserved: ovaries,
uterus, vagina, testes, epididymides, prostate, seminal vesicles, .
and gross lesions. These were examined microscopically from. .all Fo

- and F1 adults in the control and’ h1gh-dose groups. Leslons were.tt

examined mlcroscoplcally for FO and F1 adults. The reproductive
organs of females in the low- and mid-dose groups that failed to
mate or mated but failed to deliver were examined mlcroscoplcally
also. NOTE. It is not clear from the text on page 26 of the report

- (third paragraph) whether all reproductlve organs of all groups

were examined. Additionally, the ovaries and uteri of females that

did not produce a litter were examined for corpora lutea and

implantations, respectively. Uteri of females that appeared to be
nongravid were stained with an ammonium sulflde solutlon to

conflrm pregnancy status.

RESULTS
Gross Pathology: FO Adults - No treatment-related differences were
observed. F1 Adults - No treatment-related differences were

" observed.

Clinical Pathology: FO Adults - There were no differences in
cholinesterase activities noted among the groups of either sex. F1
Adults - At the high-dose level, plasma cholinesterase values
(Table Q) were lower (%68% in dJdd, ~70% in 99) than the respective
control values, but only the male value attained statistical
significance. The hlgh-dose males also displayed higher red blood
cell chollnesterase values compared to the control value.

organ Welghts: Organ weight data were not recorded.

Histopathology: There were no.treatmeht;related changes'observed
in any of the organs/tissues examined microscopically.

Offsp;ing Investigations

All litters: Birth: As soon after parturition as possible, the sex
of each pup was determined, and the litter size (total # of pups
born live or found dead) was recorded. Each live pup was examined
for external abnormalities and weighed. Dead pups were examined
macroscopically for cervical, thoracic, and abdominal visceral

~abnormalities and congenital abnormalltles ‘then discarded. Day 4:

The sex of each pup was determined and the litter size (# ‘live)
was recorded. Pups were examined for external abnormalities and
weighed individually. Litters with more than 8 pups were culled at
random to produce, as nearly as possible, litters that contained
4 pups/sex. Culled pups were sacrificed and examined for cervical,

thoracic, or abdominal visceral and congen1ta1 abnormalities, and
discarded. Days 7, 14, and 21: Litter size (# live) was recorded;

>
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live pups were sexed, examined for external abnormalities and were
" weighed individually. :

RESULTS

Fl1 Litters - There were no apparent adverse effects of treatment
on litter size at birth. Mean body weight of males and females was
significantly decreased (dose-related) at birth and throughout
lactation at the mid- and high-dose. levels (Table O, appended)
Body-weight gains (calculated by this reviewer,: Table P) ' were
decreased (63-79% of control) at the high-dose level for -both
~.sexes, but no statistical analysis was performed oh the data. The-
sex ratio was not affected: by treatment. Survival was’ ‘comparable
among the groups, although the mid~ and. ‘high-dose levels "were
slightly 1oqer than the control (65 vs 60%; Table 7, below). It is
to be noted that these % are those prov1ded in the study report
-which were calculated using the number of pups surviving at
termination divided by the number of pups delivered. In order to
decide whether treatment -affected survival, a more useful
calculation would involve the use of the number of pups post cull -

on day 4 as the denomlnator (bolded #' in Table 7).
'{ Table 7. Pm;Sgrvwal
" F1 Pup Survival at Day 21 (%) )
0 pom 100 _ppm_ 300 ppm | 900 ppm
65 62 ° 60 | -~ 60
98 . % “ 100 89

.~ F2a Litters - There were no apparent adverse effects of treatment

on litter size at birth. Mean body weight of males and females was

significantly decreased (dose-related) at birth and throughout
lactation at the mid- and high-dose levels, and on day 7 at the

low dose for both sexes (Table O, appended). Body-weight gains

(Table P) also showed a dose-related decrease. The sex ratio was

not affected by treatment. Survival was slightly lower at the mid-—
and hlgh-dose levels compared to the control (Table 8, below).

Table 8 Pup survival

_ F2a_Pup Survwal.at Day 21 (%)
0 ppm 100 ppm 300 ppm 900 ppm
& Cel 55 46
98 100 89 69

F2b Litters - There were no apparent adverse effects of treatment
on litter size at birth. There was a dose-related (statistically
. significant) decrease in mean body weight (both sexes; all dose
levels) at birth and from days 7-21 (males) and days . 14-21
(females) compared to the control values (Table O, appended).
Body-weight gains (Table P) also showed a dose-related decrease.
The sex ratio was not affected by treatment. Survival was slightly

A
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lower at the high-dose level compared to the control (Table 9,
below) .

Table 9. Pup Survival

== =
F2b Pup Survival at Day 21 (%)
0 ppm -100_ppm 300 ppm _ 900 ppm
‘57 57 56 46
99 % 95 s

Terminal studies: On day 21 of lactatlon of the F1, F2a, ‘and F2b
litters, one weanllng/sex/ lltter was selected at random from 10
lltters/group for cholinesterase evaluation of the plasma, red
blood cells, and brain. Selected pups were anesthetized and bled
from the retro-orbital plexus, and - subsequently examined
macroscopically.. Selected.weanllngs (1/sex/11tter, from 10 litters
that were delivered in each group) from each phase (F1, F2a, and
F2b) were subjected to a necropsy and processed as described above
for the parents. Abnormal tissues were retained for possible
microscopic examination. The remaining pups were discarded.
Whenever possible, any offspring found dead were examined
externally and internally. :

RESULTS

F1 Litters: Slgnlflcantly lower plasma cholinesterase (CHEP)
levels (= 81% of control value) were displayed in females at the
900 ppm dose level. Males at this dose 1level displayed -
significantly higher brain cholinesterase values compared to the
control values. There were no significant dlfferences noted among
the groups at necropsy (Table Q). :

F2a Litters: Lower plasma chollnesterase (CHEP) levels (= 84% of
control value) were displayed in males at the 900 ppm dose level,

- although statistical significance was not attained. Females at'
this dose level displayed significantly lower (83% of control) red -
blood cell cholinesterase values compared to the control values.-
There were no significant dlfferences noted among the groups at
necropsy (Table Q).

F2b Litters: Both sexes dlsplayed 51gn1f1cantly lower (=78%
dgo/~80% 99 of control) red blood cell cholinesterase values
compared to the control values. There were no significant
differences noted among' the groups at necropsy (Table Q).

DISCUSSION

Exposure of FO rats to Thiodicarb via the diet for 10 weeks prior
to mating and through gestation and lactation (one litter) and of
F1 rats for at least 10 weeks prior to mating and through
gestation and lactation for 2 litters (F2a and F2b) resulted in
decreased body weight, body-weight gains, and food consumption at
the high-dose (900 ppm) level in both sexes and at the mid-dose
(300 ppm) level (both sexes) at various times during the study. In

50
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general, males were more severely affected than females and F1
animals were more affected than F0 animals. When body-weight galn-
is viewed as a %, the high-dose F1 animals displayed larger gains
than the controls, but the FO0 animals show a lower gain at the
mid- and high-dose levels. There was no effect of treatment on
survival, mating, fertlllty, pregnancy rate, gestation,

-parturltlon, or litter size.-The viability index was decreased at -

the high-dose level in both generations/all three (F1, F2a, - and

' F2b) litters, and the mid-dose level also displayed a decrease in

the F2a and F2b lltters;(dose-related) Although the low-dose
displayed a statistically significant decrease in v1ab111ty of the
Fl1 litters (94%), the: mid dose was not decreased’ (98%) Also

- observed in both generations (all- litterings) was an lncreased '
- -incidence of pups dying and/or being cannibalized at the mid- and

high-dose levels: Although a comparable percent of pups survived
to day 21 among the groups (93.5- 100%), the weaning index (as a
ratio) for the F2a and F2b litters was significantly lower at the -

‘high-dose level than the respective controls. The number of dams

with stillborns and the number of stillborns were increased at the
high-dose level ' in the FO/F1 1litters ‘and Fl1/F2a 1litters.

" Additionally, the number of dams whose entire litter died was

increased at the high-dose level at each littering. Offspring
growth was adversely affected at the mid- and high-dose levels
‘(both sexes; Fl1, F2a, & F2b litters), as evidenced by decreased

'/body weights. Pup body weights (both sexes, F1 litters) at the

low dose were comparable to the control values at birth and
throughout lactation. In the F2a litters, both male and female
pups displayed a statistically-significant decrease in body weight

"compared to the controls on day 7 of lactation only, while the

low-dose F2b 1litters displayed a statistically-significant
decrease in body weight at birth (both sexes) and days 7 (males
only), 14 (both sexes), and 21 (both sexes) of lactation compared

to the control values. Although the magnltude of the decreases. in

the low-dose F2a and F2b litters is small (89-93% of control

" value), the effect appears to increase with subsequent litterings.

Cholinesterase activity was slightly affected in the plasma of
adults and weanlings at the high-dose level, and red blood cell
cholinesterase activity was lower in some of the high-dose F2a and
F2b weanllngs. No historical control data were provided for
comparison with the flndlngs in this study. See Summary table .
(Table 10) below. ‘

CONCLU ON

Under the conditions of the study, exposure to Thiodiearb via the

diet during pre-mating and through gestation and lactation of FO
rats (one litter) and F1l rats (two litters) at dose levels of 0,
100, 300, .and 900 ppm resulted in maternal toxicity at the two
highest dose 1levels. Reproductive effects, as evidenced by
decreased pup body weight in FZb litters and a decreased viability
index for Fi, F2a, and F2b litters, occurred at all three dose
levels and at 300 and 900 ppm, respectively. Offspring viability
and growth were adversely affected at dose levels of 300 and 900
ppm, and growth was also affected at the 100 ppm dose level. The
NOEL for maternal toxicity can be set at 100 ppm, the LEL at 300
ppm, based on decreased body weight/gain and food consumption. The

2\
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NOEL for effects on the offspring cannot be set, based on altered

.growth at all dose levels. The NOEL for reproductive effects
cannot be set, based on reduced offspring growth observed at all
dose levels. This study is classified Core Supplementary; it does

not satisfy the guideline requirement (83-4) for a 2-generation

reproduction study in rats. ,
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e 10. Summary Data

Parameter/Group 0 ppm 100 ppm" 300 ppm 900 ppm -
Pregnancy Rate
FO/F1 litters 96 . 89 100 - 93
F1/F2a litters 96 - 93 96 86
F1/F2b litters 93 . 93 71 93
Viability Index :
FO/F1 Litters 9 9% 98 86
F1/F2a litters: 98 98 .81 61 E
F1/F2b Litters 98 - 94 92 |
'Veaning Index o - L R
FO/F1: litte/rs 100 -.. 100 100 9 . -
Fi/F2a litters’ 100 100 100 3 .. I -
" Fi/F2b litters 100 - - . 98 99 - 91 . o
# Dams 4/ Stillborns . n IR ST
FO/F1 Llitters’ 6% (4 21X L% - .
F1/F2a litters - 26% . 198 T 33% 46%
- F1/F2b litters 19% _ 31% ' 40X . 27%
# of Stillbornee L T -
FO/F1 litters 8 (2.22) 1 (0.28) 11 (2.94) 17 (11.85)
‘F1/F2a litters 8 (2.43) 7 (1.93) 13 (3.28) 23 (7.70)
F1/F2b litters 8 (2.7) 23 (5.8) . - 8 (2.9) 7 ¢1.9)
"Entire Litter Died ' '
_FO/F1: litters 0 0. - 0 1 -
F1/F2a-litters 0 0 2. 4
F1/F2b litters 0 1 0 . 4
# Pups Died/Cannibal ized
_FO/F1 Llitters 2/2 10/8 2/8 23727
F1/F2a litters 0/6 - 27 15/52 50/72
F1/F2b litters 176 10/5 - 2/23 40762-
‘Pup Ueight-Day 0¢ - ‘
FO/F1 litters 1007100 97/96 92Uk /Q u* 8S*w /83 %
F1/F2a litters 1007100 98/98 82%*/89%* [kl 2 3 Rl
F1/F2b litters 100/100 92*/92* B1wn/834% Bi*w/80**
Pup Weight-Day 214 ~ ' _
. FO/F1 litters 100/100 98/99 Q3w /QRsw T8e* /784w
‘ F1/F2a litters 100/100 96/95 B7u* /BT ™ TI1%% 7 nn
F1/F2b litters 1_00/100 93 /94> 85**/8T** TIwk/T3%%

¢ (mean litter %); & % of control (do/99).

23
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Discrepancies: (1) On page 1002, data on F2b 1litters (100 ppm)
indicates that 11 pups died (8 during days 0-4 and 3 during days 5-21)
and 4 were listed as cannibalizeéd; Table 47 on page 161 shows 10 died
and 5 were cannibalized for this group. (2) On page 1003, # C70233 dam
(300 ppm) is listed with 9 live and one died (day 0). Page 995 lists
this dam with 9 live and one stillborn. For this group (300 ppm), Table
47 (page 160) lists 8 stillborns, but page 1003 (individual data) shown
only 7 stillborns. Apparently, the one pup was considered "died" for
dam # C70233 at one point and stillborn at another. On page 1436 -
[Certificate of Analysis of Thiodicarb, technical: (reference # 211159- .

169-061) ], the date of analysis-was January 19, 1990 and the’ ExplratlonA.
date is llsted ‘as January .19, 1993. The next page (1437) is a-

. Certificate of Comp051t10n (Lot No. ' 211159- 169-061), whlch has an

- analysis date of November 14;.1990 and an Expiration date . of November:

- 14, 1992. It is not clear why there are two different expiration ‘dates.

The purity of 211159-169-061 was listed as 94.5% on 1/19/90 and 94.9%
on November 14, 1990, On March 17, 1992, the. sample was 93.31%. The
study dates were 10/5/90 to 6/9/92. Additionally, many of the means
could not be confirmed, apparently due to: rounding and the computer
handling of numbers. - ' .

i



TABLES OF 2-GEMERATION REPRODUCTION STUDY ON THIQDICARS

Table A. FO Adult Generation Food Consumption (g/day)

* p< 0.05; ** p<0.01

Table B. Food Consum

tion of FO Dams Duri

w

| ump ng Gestation and Lactation (g/day) 4

* p<0.05; *% p<0.01

Interval " Gestation
(days, . (X of Control) :
G/L). _ ~ A :

) 100 ppm 300 ppm 900 pom 100 pom 300 ppm 900 pom -
0-7/0-4 95 97 95 102 106 9%
7-14/4-7 96 99 101 96 105 93

14-20/7-10 102 99 99 95 103 gae+
10-14 96 87* 78 * | 96 101 8o*

Week/ Males _l Females —|
dose _ (% of Control % of Control) l :
(ppm) — 1 R |

100 300 900 100 300 900

0-1_ 100 97 Tare 104_ gpre | gyes

12| " 100 97 B 102 o5 95 -
23 | 100, 100 R 104 98 e
34 | e R 9 98 v
s | 100 97 93¢ 105 _ 96 s |
. 5-6 %» 9% oo 102 9 oz |

6-7 100 97 9w 108 100 - 98

7-8 98 %9 93 106 101 103

8-9' 101 97 L gpew 105 100 101

9:10 101 98 ! _106 o7 93

13- | 104 164 95

14-15 102 102 - ‘95 see under gestation/lactation

15-16 100 100 o Sl '

16-17 100 101 g3*
. 17-18 101 100 . g3 J



d _Consumption (g/day)

* p< 0‘.05; bl p< 0.01;

f

Table D. Food Consumption (g/day) of F1 Dams Duri

Table C. F1 Adult Generation Foo

Week/ Males Females

dose - X of Control) X of Control)

(ppm) [ . —

100 300 900 100 300 900

0-1 92+ g7 _goe 108* 99 %

1-2 (el el g3ee 106 102 104

2-3 95 gwe g5 “110m o8 102

34 | 95 90+ g 102 102 . 99
B T A % . gowe _gsee 101 ot 101

los6-"| ‘o4 | - ggwe mewr | t02- | o8 »

67 57 _ 91w g ik 59 - %8 _ 5

7-8 9 g | gpee 104 101 102

. 8-9 98 95 goe 105 .99 101

9-10 98 g3* g%+ 104 101 _ 108

13-14 99 96 g7es ‘

14-15 100 gIww B4ve : _

15-16 99 o7 - see under gestation/lactation

16-17 97 g2+ 8e*w

718 | 99 s gave : _

Gestation a"n.d'Lactationv-FZa Litters

Interval Gestation - - Lactation

(days - (% of Control) (X of Control)

gest./lact.)’ P ———— — T
. 100 ppm 300 ppm 900 _ppm 100. ppm 300 ppm »900 pom

0-4 9% gges | gses 98 . | o5 9%

4-7 $4 Pav 8o+ 97 1060 " 94
- 7-14/7-10 97 93w 9o 96 gov 83%* _
14-20/10-14 g2r* glww [ 97 goww 80+

e e e ————— ———————  —— 1|
* p<0.05; ** p<0.01




TABLE E. F1 Male Food Consumption (g/day) Prior to Mating for F2b Litters

Dose (ppm) Food Consumption (X of Control)
Time Intervat .
- (week) 100 300 900
I S B R R 91w .
12 | o100 | o9 | orwe .
s-6 | - 10 o7 91ew
er - | e | a7 | e
78 IR IR B 97  L e
_8-9 100 | e g
910 . [ 99 gz g5** H

* p<0.05; ** p<0.01

TABLE F. Food Consumption (g/day) of F1 Dams During Rest Period

Dose/Time o % of Control -
Interval - —
"~ (weeks) 100 ppm 300 ppm 900 ppm
01 100 97 .| 103
1-2 101 108 103 ]

Table G. Food COnsu@tion ‘(g/day) of F1 Dams During Gestation and Lactation-F2b Litters
{nterval v S Gestation - \ ’ © .~ Lactation o
(days (X of Control) (% of Controt)
gest./lact.) T X T - i
‘ 100 ppm | 300 ppm | 900 ppm | 100 ppm 300 ppm | 900 ppm |
0-4_ 95 % | e | s | 7 | 8.
4-7 98 96 93 92 100 | . 97
7-14/7-10 98 96 90 96 92 .. 93
14-20/10-14 9% _8s* | %4 104 98 86
e e — ————————

* p<0.05; ** p<0.01



Table H. FQ Generation Adult Grg Mean Bg Height

Week/ ) " Males Femates
dose (% of Control) (X of Control)
(o P ]
100 300 900 100 300 900
o | 101 1 99 102 w00 | 102
1 100 | gers T | agw - 102 _ore. | gser
2 100 | oswe | agee | 02 | oz | g5ee
3 100 | g5 | goee 102 s el
4 9 | osew | g | 101 o | ge
5 9% . 94re csaee | 102 | Tose | gses
6 99 g3ee g7ee 102 96* g5%+
7 99 axe g7 103 97 95+
8 98 93** - ekl 104 97 96
9 9 94x* 8o 103 ' 9 _ 95
10 % g3ee g5 102 95 g3es
12 ) 94 g |
14 7100 96 | 86*.* , see under gestation/lactation
18 100 %5 T ' '

* p< 0.05; ** p<0.01;

Table 1. FO Dams-Group Mean Body Weight During Gestation and Lactation
Day/ Body Weight - gestation Body Weight - lactation
dose (% of Control) - ) (X of Control)
(ppm) _ T 1
o .. 100 - 300 - 900 . - 100 300 900 -
102 96 95 . 9 I
[ R | - - 99 92~ 8ar*
7 . 100 9% 95* 98 g3ww goe*
14 101 96 | 95* 99 o Skl 2 heled
2021 98 94 aov | 100 97 95+




Table J. F1 Generation Adult Group Mean Body Weight-F2a Litters

Week/ Males Females
dose (X of Control (X of Control)
(ppm) _ .
100 - 300 900 - 100 300 900
0 96 0% 7ev " 102 96 854+
g 9% ° gaww ol 103 96 - grwe
2 94 8g** 8% 103 . 9 goRw
3 9% g+ 78+’ . 103 9 * ggre
4 95 88w 9% 104 97 oo
5 95 kel 80** 103 96. 2 had
6 95 ga** 80** 104 96 91w .
7 96 Y. kel 8O** 103 96 Gpaw
8 96 88%* 80** 105 97 Gon*
- " ‘TI
9 97 - 8o 80** 105 97 g
10 97 gow* 80+ 105 97 T Al
14 97 ggw+ Poue : ‘
: see under gestation/lactation
18 97 Y 7on* . ]

© * p< 0.05; ** p<0.01;

Table K. F1 Dams-Group Mean Body Weight Ouring Gestation and Lactation-F2a Litters

- Day/ Body Weight - gestation Body Weight - lactation
_dose (X of Control (X of Control)
(ppm) ) - -
100 300 %00 100 300 900
0 104 - 98 9Q*w 98 2n* 78%*
4 - - - 98 1o ol 8w
7 102 _ 95 88w+ 98 5 Saled @3**
14 102 96 8o 98 L Sl T Saled
20/21 100 5 Sl 83%* . 100 97 A el
5



Table L. F1 Generation Adult Group Mean Body Ne'ight-FZb Litters

Week/ " Malés |
-dose (X of Control)
, (ppm)
- o | _ 100 300 ] 900

0 97 _gger | ggee
A er gowe | 78ee
2 o7 | e | ymes
3 97 g | 7ee
4 98 | ogew | 7gee
5 98 _9oer TEv* ‘
6 99 ___sow 7gw
7 9 9Q** 7gwe
8 9 90** 78%%
9 - 99 oge* - e
10 99 | . oo 77es

* p< 0.05; ** p<0.01; '
TABLE M. Group Mean Body Weight of F1 Dams During Rest Period

Dose/Week - % of t:onfro_l. _ :
| 100 ppm” 3'00,.ppn .| 900 ppm
0 101 95 | gow
1 | a0 | gse gave
| 2 w | 9 | e
' Table N. ﬁ Dame-Group Mean Body Weight During Gestation and Lactation-F2b Litter:s
Day/ | Body Weight - gestation Body HeiAght - lactation l
| dose | (X of Control | ~_ (X of Control) ]
(ppm) [T —— =
100 300 $G0 100 - 366 500
0 101 9% gy*# 98 __Bawe 794+
4 - - - 95* g5w* go**
7 100 % ¥ Yo 95w Bovw | - gy
14 100 % grex | o7 gane. _ 85
20721 99 91w gaww . 99 96* Q2%




Table 0. Mean Pup Body Weight (% of Control)

Sex WALES FEMALES
Livcer 100_ppm 300 ppn 900 _ppm 100_ppm 300 ppm 900 ppm
bay . F1 Litter ‘
0 97 gaww Y 9 grew g3*+
4 precull 100 93* 7o 98 92* 76+
4 posteull _100. g3* § o .99 92* 76e*
7 101 93# g 99 L
e | o 93w T 8 g3ve v
i 98 g3e . IR gawe e
| 2 Litter' - '
0 98 gg** g 98 Bovs | . giee
4 precull 9% _gows 6%+ C 9% __gawe _66r*
4 posteull 93 gaw+ 66 93 i 67*+
7 92+ gaw* 65** 92+ 3%+ 7w
14 96 8w+ Yot 95 P _7yes
21 96 g7 71w 95 gy Zuws
o F2b Litter -
0 g2% g1ww g1 92w 83+* |- 8g**
4 precull 91 gowe 70%+ 92 gave o
. 4 posteull 91 gove 71%* 92 83w 70%*
7 _gg gavs 69 91 ~ gowe 70%+
14 - ga* g5ee 70w 93%° [ d 7or*
21 93* g5** i %r - g7 3%+
~ p<0.05; ** p<0.01 -
7



Table P. Mean Pup Bg-\lei’ght Gain (grams-% of control) .

0055832

Sex/Dose MALES FEMALES

/Litter/ '

Interval 0 ppm 100 ppm 300 ppm 900 ppm 0 ppm 100 ppm 300 ppm 900 ppm

__F1 Litters

0-4 pre 3.43 3.65-106% | 3.22-96% | 2.16-63% | 3.33 | 3.4-102% | 3.13-9ax | 2.11-63%
0-7 9.14 9.43-101% | 8.53-93% | 6.72-74x | 8.87 | 8.96-101% | 8.23-93% | 6.33-71%
0-14 _25.2 24.81-99% | '23.52-93% | 19.48-79% | 24.33 | 24.03-99% | 22.75-94x | 18.86-78%
0-21 | 464 45.66-98% | 43.1-93% | 35.9-76x | au.us | 43036-98% | 41.17-93x | 34.53-78%
a0 | 704 | ‘7-."52_* T 677 | 747 | 7.8 768 | s

0-4 pre 3.97 ‘3.49-;8: "z._s.';fﬁx 1.7i-a3% | 391 | 3.37-86x '_2:62-78 1 1.72-44%

o7 | 0.1 ’9‘."01‘-391 7.89-78% | 5.64-56x | 9.9 |’ 8.55-88% | 7.65-79% | 5.7-59% §
0-16 | . 26.9 '-25.'6’3\-952‘ 23'.47-87x 18.57-60% | 25.83- | 24.36-96x | 22.56-87% | 18.48-72x
0-21 1;7..'77 45.87-96% | 41.64-87% | 33.4-70% | 45.16 | 42.95-95% 38.99-86% 33.14-73%
% a _7.62 . 7.48 7.39 _6.60 7.59 7.3 737 | 690

' ‘ - F2b Litters ' ' |

0-4 pre 3.7 3.26-88% | 2.85-7m% | 1.93-s2x | 3.e6 | 334-01% :;2'.94?80% 1.83-50%
0-7 10.0 | 8s.6-87x | 8.19-82% | 6.1-61% | 9.73 8.75-90% | 7.9-81%x | 6.2-64%
0-14° 27.48 . | 25.26-92% | 23.58-86% | 18.51-67% | 26.72 | 26.75-93x% | 23.16-87% | 18.79-70%
0-21 49.03 -1.5’.5_6-937‘ 42.17-86% | 33.97-69% | 46.83 | 43.95-94% | 40.93-87x | 33.8-72%
% a - 7.69 7.75 8.13° 6.62 7,75 7.80 .| 8.17 _7.00 |

¢ total body-weight gain (days 0-21) + dﬁy_o body ueight‘; no statistics performed on body-weight gain date

L&~



sre—

Table Q. Chotinesterase Values (X of control)

Group/ MALES FEMALES
Parameter/ .
Dose (ppm) CHEP (MU/ML) CHER (MU/ML) CHEB (MU/ML) CHEP (MU/ML) CHER (MU/ML) CHEB(MU/ML)
FO adult i . ) .
100 . 101 100 97 125 97 110
300 92 104 98 97 100 87
900 90 . 108 105 - 92 100 149
F1 weéanlings . . - - .
100 95 9 . 116 93 A13 ‘122
. 300 - 91 o 9N 125 . 93 107 9
. 900 .91 .94 T 1430 | R - } hoded - 96 - 101
F1 adults T f»\ o ) - L o o
100 83 Lo ) - 88 93 - 93 .
300 . ... 887 RGN | & ST B 84 7. 98 1
900 i gawe 128** 88 70 102 105 _
F2a weanlings . . S L -
100 -90° 102 . 103 98 91 102
300 87 . 109 92 98 93 95
900 84 91 93 97 83 85
F2b weanlings ’ ; ) .
100 ’ 98 .97 99 88* - 97 91
300 103 95 .93 102 102 91
) 900 " 95 78** 5 - 87 79u* 86
— -




