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S ¢ In a metabolism study, groups of 65 to 70
male Crl;(SD) rats were administered 500 or 5000 pprm (31 and 292
mg/kg/day) of pendimethalin (92.6%) in the diet for 28 days. A
recovery ‘pa¥iod of up to 28 days was employed.

There were no deaths or clinical signs of toxicity during
or after the treatment period at either dose. At 500 ppm there
were decreased total T, (38%), rTy (25%) and total free T, (28%);
increased percent free Ty (13%), 5

,Tincreased follicular cell height’ (40%) and
decreased area occupied by golloid (51%) during treatment. At
5000 ppm, body weight (8%), body weight gain (29%) and food
consumption (15%) were decreased compared to controls during the
treatment period. Thyroid changes during treatment with S000 ppm
included: increased absolute (15%) and relative thyroid weight -
(23%) ; decreased total T, (74%), total T, (25%), rT, (3§%), total
free T, (40%), and ['®I])-T, to transthyretrin binding; increased
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percent free T, (117%), percent free T; (26%) and ['"®1]-T, to
albumin binding; increased follicular cell height (75%) and
decreased area occupied by colloid (45%); ultrastructural thyroid
changes were consistent with mild to moderate TSH stimulation
except for the accumulation of dense~bodies in the cytoplasnm
which may be reaction products of AC 92,553. Most parameters
were reversible after treatment subsided except for a slight
decreased body weight compared to controls (7%) at 5000 ppm.
There were no changes in TSH, total free T; or diameter of
follicle cells.

This special mechanistic study is Core-Supplementary. It was not
designed to satisfy any guideline requirement.

A. Materjals
1. Iest compound: AC 92,553;
Description: not reported
Lot#: AC 52113-72A
Purity: 92.6% )
2. Test animals:

'Species: rat
Strain: Crl:CD(SD)

Age: 11 weeks

Sex: males

Body weight: 347-408g

Source: Charles River Breeding Laboratories, Inc.

Wilmington, Ma
B.  Study Desijgn

1. Animal assignment - Rats were randomly assigned to the
following test groups (see Table 1). :

Day of Sacrifice I
3 3 7 10 14 28 56 I
15 5 5 5 5 5 0 |
0 5 5 5 5 5 6 |
0 5 5 5 s | s n |
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The animals received the test diets for 28 days
followed, or end of treatment, by a 28 day observation
period. The rats were acclimated to laboratory
conditions for 3 weeks prior to the start of feeding.
The rats were individually housed in stainless steel,
suspended, screen-bottomed cages in a room with '
temperature of 72+4°F, a relative humidity of 50+20%
and with-a 12-hour light/dark period. Food (Purina
Certified Rodent Chow #5002) and water were provided ad

libitum.
2. Diet preparation: The diets were prepared weekly by

adding the appropriate amount of AC 92,553 to. an
initial premix of basal diet and blending in a Waring
blender for 1 minute. Corrections were made based on
purity of the test material. The premix was added to
approximately 2 kg of basal diet, mixed in a Hobart
mixer for 2 minutes and then transferred to a large
barrel mixer. The remaining basal diet was then added
and blended for 25 minutes. At initjation and at week
1, 2, 3 and 4, batches of the diets from the 500 and
5000 ppm groups were used to determine the homogeneity ~
of the test diets. The stability of AC 92,553 was not
determined because the stability of AC 92,553 in the
diet had already been determined in prior studies (see

MRID# 420546-01; T-270; 8/5/91).

Resuylts: The diets showed good homogeneity. The test
diets contained 89-96% of their expected values.

3. Statistics: One way analysis of variance (ANOVA) was
used to analyze body weights, body weight gains, food
consumption, thyroid gland weights and thyroid gland-
body weight percentages. If significant, a Dunnett’s
t-test was used for pairwise comparisons between
groups.

M ods e

1. _ QObservations: Animals were observed daily for death
and clinical signs of toxicity. Once a week the -
- aiimals received a more detailed examination.
ii.gl;g: No deaths occurred. The urine of rats in the
~test group was yellow throughout the study.

2. agiigggign;: Determined at initiation and weekly
thereafter. ' _
Resylts: Body weights were significantly decreased for

rats in the 5000 ppm group both during the treatment
and recovery phases. At day 29, males in the 5000 ppm
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group had body weights that were 7.6% lower than the
controls. At day 56, rats in the 5000 ppm group had
body weights that were 6.7% lower than the controls.
Body weight gain of.rats in the 5000 ppm group was also
significantly (29.4%) less than the controls from day
0-29. No difference in body weight gain was observed

between the control and 5000 PPm groups from day 29 to
. 56 (see Table 2).

Dose Level :
(ppm) 0 15 29 43 6 | o029 29-56
o 3921 4409 481.1 500.8 . 5437 96.9 62.0
500 3903 441.6 4835 506.4 5317 93.7 536
5000 3882 414.7* 44.6* 4779* 507.1* 684* 59.1

! Data abstracted from Table 53.1, p. 32
2 Data abstracted from Table 532,p. 34

* Significantly different from controls at p < 0.05 _ : i
3. Food Consumption and Compound Intake: Collected weekly

Regults: Rats in the 5000 ppm group had significantly
reduced food consumption during the 28 day treatment
period (17%) and slightly reduced food consumption-
during the 28 day recovery period (8.7%). Rats in the
500 ppm group also exhibited slightly reduced food :
consumption during the treatment period (8.8%) but not
during the recovery period (see Table 3).

 om |
Ducbﬂd“'-r%a 0s 15 X 3643 50-56
0 :' - 2134 1917 1972 2033 1738
s0o _ F 2044 184.6 199° 2027 178.0
sooo ) 1.7 - 17400 1625 1938 1586
1 Data extracted from Table $21,p.3 '
* significantly different at p < ” _
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Average compound intake was 31 and 292 ng/kg/day,
respectively, for rats in the 500 and 5000 Ppm groups
during the treatment period.

4. oid ituj ‘ ts: Determined at
sacrifice days 3, 7, 10, 14, 28 and S56.

Absolute and relative thyroid weights and were _
significantly increased in rats in the 5000 PPm group
on day 28 by 15% and 23%, respectively. Absolute and
relative thyroid weights were somewhat increased by 3%
and 5%, respectively, in the 500 ppm group when
compared to controls on day 28, but the increases were
not statistically significant. At the end of the
recovery period absolute and relative thyroid weights
were comparable between the control, 500 and 5000 Ppm
groups. Pituitary weight did not appear to be affected
by treatment.

Thyroid (mg)

% Bwt.
Day 36

Thyroid (mg)

5. Thvroid Hormoneg: At each sacrifice, serum levels of
Ty, rTy, T, and TSH were determined. Free Ty and T, in
the serum were also analyzed on day 3, 28.(end of
treatment) and 56 (end of recovery period). The

" binding at ['®I]-T, to albumin and transthyretin (a
. #ayum protein) was measured on day 28. -

Results:

ISH: TSH was not affected by treatment (data not
presented) .

Total Serum T,: T, was decreased in the 5000 ppm group
at all time points during the treatment period,
sometimes up to 74%, but not on day 56. T, was also
decreased in the 500 ppm group at all time points
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during treatment, sometimes up to 38%, but not on day
56 (see Table 4). . -

Ig;al_gg;ggL;g: Ty was decreased in the 5000 ppm

group, sometimes up to 25% during the treatment period,
but not on day 56 (see Table 4). T; levels were not
affected in the 500 ppm group.

Serum rTy: rT, was decreased in the 5000 ppm group,
sometimes up to 36% on days 3, 7, 10 and 28, but not at
day 56 (see Table 4). rT; was decreased in the 500 ppm
group on day 28 by 25%, but not on day 56 (see Table
4)- ‘ . T

e : Percent free T, levels were

- increased in the 5000 pPpm group by up to 117% on days 3
and 28, but not on day 56. Percent free T, levels were
also increased in the 500 ppm group by 33% on day 3,
but not on day 56 (see Table 4).

Percent Serum Free T.: Percent free T, was increased

in both the 500 and %000 Ppm groups by up to 13% and
26%, respectively, on days 3 and 28, but not on day 56
(see Table 4). :

: Total free T was decreased in the
5000 ppm group only on days. 3 and 28 by up to 40%, and
in the 500 ppm group on day 28 by 28%, but not at day
56 (see Table 4).

¢ I,: Total free T, was comparable
among the control and treated groups at all time points
(data not presented).

Analvsi ¢ s Bindi £ T to T t Protein:
Rats in the 5000 ppm group exhibited an increase in the

percent binding of ['®I)-T, to albumin and a decrease
in the percent binding of [’HI]-T; to transthyretin
(see Figure 1-taken from p.67 of the study report). -

i ¢ Evaluation of the diameter of
oid follicles, area of the follicle occupied by
g9t1oid and height of the follicular cells were
@wtarnined on days 3, 7, 10, 14, 28 (end of treatment)
“and 56 (end of recovery). Electron microscopy(EM) was
algg used on an additional groups of rats on day 28.

A ] .

Results: Follicular cell height was increased in rats
in the 500 ppm group by up to 40% and 5000 Ppm groups
by up to 75% on days 3 , 7, 10, 14 and 28. Pollicular
cell height was only increased in the 500 ppm group by
19% on day 56. The increase in the 500 ppm group on

1
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day 56 is nominal and may represent normal biological
variation considering the reversibility of the effect
in the 5000 ppm group (see Table 4). The follicle area
occupied by colloid was decreased in the 500 ppm group
on days 3, 7, 10, 14 and 28 by up to 51%, but not on
day 56. The area occupied by colloid was also reduced
in the 5000 ppm group on 7, 10, 14 and 28 days by up to
50%, but not on day 56 (see Table 4). The diameter of
thyroid follicles in the 500 ppm group decreased on
days 7 and 14 by up to 14%, and increased in the 5000
ppm group by 10% on day 28. The diameter of the
thyroid follicles were comparable among groups on day
56 (see Table 4). The changes in thyroid follicle
diameter were small and, perhaps, represent normal
biological variation.

EM Evaluation: There was a greater accumulation of
dense bodies in follicular cells in the 5000 PPM group.
The bodies were irregular in shape, often membrane-
limited, and filled the cytoplasmic area and crowded
other synthetic and secretory organelles. The thyroid
follicular cells also had extensive, often dilated -
endoplasmic reticulum, prominent Golgi apparatuses with
small granules, numerous colloid droplets, and large
mitochondria. The luminal surface of follicular cells
had closely situated, long microvilli and occasional
cytoplasmic projections into the colloid. The
pathologist indicated that the ultrastructural changes
in the follicular cells were consistent with a mild to
moderate TSH stimulation, except for the accumulation
of the dense bodies in the cytoplasm which may be a
reaction product of AC 92,553 with thyroid peroxidase
or lysosomal enzymes in the follicular cells.

DISCUSSION

There were no deaths or clinical signs of toxicity during
or after the treatment period at either dose. At 500 pPpm
there were decreased total T, (38%), rT,; (25%) and total
free ¥, (28%); increased percent free Ty (13%), percent free
I and total free T, (28%), increased follicular cell
BExE40%) and decreased area occupied by .colloid (51%)
durlg@ Skeatment. At 5000 ppm, body weight (3%), body

#C gkin (29%) and food consumption (15%) were decreased
compared to controls during the treatment period. Thyrcoiaq
changes ‘dyring treatment with 5000 ppm included: increased
absolute (15%) and relative thyroid weight (23%); decreased
total T, (74%), total T, (25%), rTy (36%), total free T,
(40%), and {'®I]-T, to transthyretrin binding; increased
percent .free T, (117%), percent free T; (26%) and ['®I]-T, to
albumin binding:; increased follicular cell height (75%) and
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decreased area occupied by colloid (45%) ; ultrastructural
thyroid changes were consistent with mild to moderate TSH
stimulation except for the accumulation of dense-bodies in
the cytoplasm which may be reaction products of AC 92,553,
-Most parameters were reversible after treatment subsided
except for a slight decreased body weight compared to
controls (7%) at 5000 ppm. There were no changes in TSH,
total free T; or the diameter of follicle cells.

This special mechanistic study is Core-8upplementary.
It was not designed to satisfy any guideline
requirement.
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Se t d P ers

Da
Paramster _ control 500 pon ' 5000 prg
Total T, (ug/dl) 5.85%.26 3.6540.28% 2.25%.33%+
Total T, (ng/dl) 73.5%3.2 65.6%3.9 54.9%4.4x
Ty (pg/ml) 97.516.7 73.616.8% 77.2%7.7*
% Free T, .030+.000 .032%.003 .051%.005+
% Free T, 0.36+0.01 0.4140.01+ 0.40%0.01+
Total Free. T, (ng/al) 1.55+0.06 1.11%0.10* 1.01+0.08*
Thy. Cell Hgt. (u)  7.42+.16 10.424.24%%  12.97+.25%#
Follicle Diam. (um) 44.2+.84 45.8t.64 48.4+.83%
Colloid Area (0%10?) 6.14%.41 4.47+.23% 3.39.33

Day 56
Total T, (u/dl) 5.68+. 30 6.27+.25 6.26%.21
Total T; (ng/dl) 85.015.0 80.11+3.8 77.4%3.9
T3 (pg/ml) 96.945.3 94.2%4.9 97,2%7.5.
% Free T, .030+.000 © .029%.001 .029+.002
% Free T, 0.3420.01 - 0.35$0.01 0.3240.02
Total Free T, (ng/dl) 1.86+0.21 © 1.88%0.11 1.9640.10
Thy. Cell Hgt. (u) 8.38%.19 9.98%.17+++  8.5+.22
Follicle Diam. (um) 43.0%+1.57 43.5%.81 43.5%1.55
Colloid Area (4%x10%) 7.11%.86 4.97+.38° 5.99+.55

P

* gignifi §8 different from controls (p < 0.05)
** gignifi - different from control and each other {(p < 0.05)

+ significdll
*** signifidemtly different from control and 5000

kg different from 500 ppm group (p < 0.05)
ppm group (p < 0.05)

Data extracted from tables 2,3,4,5,6,7,8,I,11 and III;pp.

13,15,17,19,’21,3{,25 106,107 and 108,respectively, of MRID# 431350-01.
Ty

o



HED Records Center Series 361 Science Reviews - File R059060 - Page 10 of 11

ot

At
1T
1ddng
#7200
3avyg FA i)
3803 X014

"91132 3121170 JO JIIIMEIP JO T 95 18303 ‘S U} sobueyd
ou oJem asayL “wdd 0QOS IW (X/) S1043U0D 0) PaJNc0D JyBsIN Apoq pesessdsp 14y8L)s ¥ Joy
1dedxa papisgns Jusmeesy Je) e 914181849, d4om siojswnsed 180N “£5C“26 IV 40 $3onpoad
U013083) oq Aval yd)ym wse)dOIAD AYI UL $21POG-SUIP JO UCLIGINENIIY 1 Jos 3dIIXS
U011BINBIIS HSL 9IVIBPOW 01 P)IW YIIM JUSIS|SU0I Stam SeBuSYD PIOJAYY 18uMoNJISRIIIN
(XG%) P101102 Aq po1dnI30 ¥ae paseslsep PR (XSZ) IUBI3Y 1192 Jeinajtos
Pasvasouy 18utpulq UpINQY 03 *1-[1,,] PUB (X92) ‘L 994) Jusased ‘(XJ11) 1 3045 Jusased
Poseasoul BUIpUIq ULJIISIAYISURIS 03 “L-[],,] PUR ‘(X0%) *L 994} 1930} (%9£) 14 ‘(xS2)
L 19303 *(%%2) 'L 19303 pIswesdep <(XE2) IYB1an plosAy3 aAlaw)es pue (%g1) anjosce
Passasouy :popniou) wdd (00S YIIM JuSWIERJ3 SupInP saBueyd P1oJAyL “pojsed jucwyesty
843y BulMNp 8)0J3U02 0] PIJEANOD PISEIIINP 940N (XS1) uolidensuod poos pue (X42)
u1es 3ubram Apoq ‘(xg) yBiem Apoy ‘udd 000S IV “juswleasy Bulanp (%16) plo110d Aq
P1dna30 Bose PIsWR.o0p Pus (X0%) I1uBIeY 1183 Jenat] 10} PosEsLOu] ‘(X92) "1 3343 Y0303
PU® (XEL) “L 9004 JuedJad “(Xgi) ‘1 9945 Jusased PIseaIou} I(Xg2) *1 9945 19303 pum (XS2)
‘13 ‘(%8€) "1 w03 PI8B3.100p aJ3n 243y3 wdd 0pS IV "9sOP JaYlie 1@ pojsad Juewies.y

ay3 J83je Jo Bulunp A3191%0) j0 suB)s 1RILULYD JO 8YIROP OU BJoM IJay)
‘pakorduo sum sdep gz 03 dn jo pojued Assaodey
V. "8AWp g2 Joj 301p oY1 Uy (%9°26) ulieyIwIpuSd o (Awp/By/Bw 262 pue |£) wid 000¢
;0 00S PeJdIStULUDe S4aM 5190 (0S):14) S8 02 03 €9 J0 sdnoaB ‘Apmis wsjjoquism § U

S1ns3y

£6/92/< :ama

) 99%2-1

Vel | ‘i-gexvion Apmis
-ghies Piuwued)
v 307 “wyzomey “quy
%9°26 | INL:99199dg
£55°26 Apmas

[ 19139ds (55-29)

NOILVLED

UTTPYIeWTPUS] :BWEN TEOTWSUD YS9
SHANITANO

XOL/Q3H/SEAIOILSAd 40 FI14dO

XONEOV NOILOEIOWd TYINIWNOMIANA °S°n

~ @6YSh:-ON WaHoXon TOSBOTION D *d



HED Records Center Series 361 Science Reviews - File R059060 - Page 11 of 11

13544

R059060

Chemical: Pendimethalin

PC Code: 108501

HED File Code 13008 Tox Reviews
Memo Date: 11} 794 12:00:00 AM
File ID: DPD201875
Accession Number: 412-04-0140

HED Records Reference Center
04/02/2004



