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1. #gHoRELREEE
(D —giREg=
—REERERORIES Table 2, INDIVIDUAL DATA 1-1~1-4 & LT
#EHHEELU TEERAD ORI,
(D EEHD
{EEH % Figurel. Table 3. INDIVIDUAL DATA 2-1~2-4izmU %,
BEAEZELTHERLEHU TEERZRBO SR o,
QYEHZ
BHEOEL% Figure 2. Table 4. INDIVIDUAL DATA 3-1~3-4iZm/ L7,
WAL HB L CEERERBD bSO,
(4) &
EWREDKE® Table 5. INDIVIDUAL DATA 4-1~4-8zw L 1=,
SRR EH U T ng/keBETREDOHADPED oNLH, AREREEOROEE
BTHoT
(5) LR
MEFHREDHEZ Table 6. INDIVIDUAL DATA 5-1~5-8iz:RL ¥,
%R L LB L T 30ng/kedE THOBORD, FHFRMRER R FREHRMERA
B/ OEyEOHIS, 100ng/ke® TEHFRARANE o/ BECHENIRD 61
B, BERBERORCEZELEZVRBRT -2 0HHEADES (Appendix 1) T
ol
(6) MiRALZHRE
ML FAREOHESE Table 7. INDIVIDUAL DATA 6-1~6-8izm U 7z,
WIBBLEE LT Wng/kegB T2 VU VT AF S —EDHEMPRD shild, BEE
BEERCEZEETHD R,



BEEBERUEEEREEENOMES Table 8. INDIVIDUAL DATA 7-1~7-8 iR

WER L BT 100ng/k BOFMOKEERE, Bl (55) ORRRUKE
ELLOEMPRD bz, ZOHI ling/keHTER (£) OFEERLOHI.
ng/ke BTER LG (£) OEERCHEEEZLOMRMAED bhics, FHES
BOREREEE LR EHTH .
(8) %
SIROMAES Table . INDIVIDUAL DATA 8-1~8-L. Photo. H-TicaL e,

2L,

HBIEONT, BEORESD 0ng/keBED 3HET 100ng/keBoem (128113
BENT. D35, ng/keBED LHITHETAES, Ong/keB D LHIRT
100mg/ kgD 2 B TRER O—EERBLPZD o i,

ZOMIIRE OMETILHABESHEED Loz, BRER (B) o—8Eafs
{£35 100ng/kgBD 1 BlicBD s h iz,
(S) MM PR
TR ENREDHIEE Table 10. INDIVIDUAL DATA 9-1~9-4, Photo.H-1~

WEREOT, BEBORERTEALS ling/ke LOBRTHRD bR, BEEE
il BRAHEE R, TROBEDEL 2 HEmPH oI [(HEBOEE; 11
mg/keBE s TR (BE) | 30ng/ke®h: 1140 (BE) . 100ng/kg: 44 (BE) |
# (PEE) RC1H (BE) /®A{; lng/keB: 28] (BE) . 0ng/ke : 10
ol (BE) . 100ng/kef: 441 (BE) RUSH (FEE) 1. 20535, lng/ke
B 1B THETRICS T BAMES, ng/keRD D 1 # B 100ng/keBED 2 BT
BEREBILBIIKEBEAE>THD N

FEFTREZORERTET SHARRD SRR o,

ZOMICHBIIREEORESE FENENT LEOR FRRUHBRONE

RAVE LROBAE, KBS, LEICHBREE S 22T ARREOMBEER. MR
BEOZ oM, IEBIST2RKREE. TEFUES LEERE. BRIIBENE0E

N EVR N 1w 11> Spin S ~ R 1 3n 1 Doy Ay YL THE S I L Lt M 20 B T 2y 2%
HE. BRIV B E Z LT AR BB AHBRAEIEEREN L { BRI T
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BH LR, BRICEFECTERESRD oh .
(B)mEEMENRE
REMRTUREDORES Table 20, INDIVIDUAL DATA 21-1~21-4, Photo. H-4

=

=1

iZm Uiz,

WEr BT, WEBORERN lny/kel FOBT, BAILH lng/kel EOBET
RO 6h, BEERENCHERARREZ, FROBEDELRIERER oNF [F
BEORE; ing/keBt: 261 (BE) . 30ng/ke®: 74 (BE) REL1HHEE) |
100mg/kz® s OB (BE) RUIH (FEE) /BAL; 0ng/ke B 44 (BE)
BU 18 (WEE), W0ng/ked: 06 (BE) RU2H (FEE)] . 2055, 30
ng/keBED 1 HITEEN, Wng/keFofo 1 B TEREOKEEER IR A KED
FoTRD oR T,

BBRICE T, D Ong/kg o LH (HEE) BT 100ng/keBo 48 (BE)
RS o,

AEBTREORFERRTIHMERFED oL 0T

ZOMICER (£) LEfizXx2 T 3REBEORMYE LEOER RURMEOHIR.
BIHBLITSEKTE, M BB 3 5KAE., TR M rENEE
miﬁﬁ%gﬁ‘%‘ g% () KERBRIBEREERSBABMIRD R, 2B,
BREEEEBICHG LT ¥ (F) oBRRACTE (BH) oEBEHS 30nz/ke
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Table 1. FExperimental design for the combined repeat dose and reproduct ive/developmental toxicity study of DEF in rats

a
Concentrat ion No. of animals
of DEF Volume e

Group {w/v %) {ml/kg) Male Female

b

Control 0 0.095 12 12

DEF 11 ma/ky 100 0.010 12 12

DEF 30 mg/ky 100 0.028 12 12

DEF 100 mg/kg 100 0.095 12 12

a: DEF (diethyl fumarate) was dosed orally to male rats for 46 days included 14 days before mating and mating period, and to female
rats from day 14 before mating to day 3 of Llactation.
h: Control was purified water.
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Table 3. Body weight changes of male rats dosed orally with DEF in the combined repeat dose and reproductive/developmental toxicity study

No. of Day of administration Body weight gain
Group animals 1 2 5 7 10 14 21 28 35 42 46 Day 1-46 % a
b

Control 12 £11.8 416.2 429.8 440.6 452.4 468.3 490.7 511.8 531.2 543.8 549.4 137,583  33.398
17.5 18.7 17.7 20.6 22.4 25.6 21.7 28.1 30.6 3.9 33.8  24.043 5.549

DEF 11 mg/ky 12 £14.8 418.8 430.3 438.9 §47.6 461.3 §77.3 495.9 516.8 532.9 542.3  127.500  30.743
15.4 15.5 16.5 16.9 18.0 21.5 22.1 22.8 24.8 26.9 9.4 22.549 5,33

DEF 30 mg/kg 12 £12.8 414.9 428.2 436.3 446.0 462.5 £77.4 499.3 522.4 526.4 542.5 129.667  31.437
14,5 15.7 17.6 18.0 19.4 19.2 20.6 20.1 18.8 19.5 20.7  13.904 3.490

DEF 100 mg/kg 12 $12.9 414.8 4243 433.3 4437 460.6 479.8 498.9 515.0 526.2 532.4 119.500  28.903
14.3 14.7 19.5 19.6 21.6 23.4 23.4 26.2 30.5 31.2 33.6  25.865 5.814

a: (Body weight gain / body weight on day 1) x 100,
b: Values are means and 5.D. thereunders and expressed in gram.




Table 4. Food consumption of male rats dosed orally with DEF in the combined repeat dose and reproductive/developmental toxicity study

No. of Day of administration
Group animals 1 2 5 7 10 14 21 28 25 42 46
a
Control 12 22.7 24.9 25.2 25.5 26.9 26.1 27.9 26.9 27.0 24.9 25.1
31 31 3.3 2.7 3.0 3.0 2.9 3.6 3.9 3.3 4.0
DEF 11 mg/kg 12 22.4 26.0 26.4 23.8 27.0 25.3 28.5 26.2 26.8 26.4 26.5
2.7 3.4 2.9 2.4 2.7 2.9 3.2 2.7 2.1 34 1.9
DEF 30 mg/kg 12 23.0 23.3 2.3 23.4 25.1 2.6 25.9 26.0 26.8 25.1 25.8
2.4 3.0 3.0 3.3 3.0 2.1 2.1 3.1 2.6 1.7 1.9
DEF 100 mg/kg 12 22.6 23.8 23.5 2.0 25.8 25.2 26.5 26.7 26.3 2k 4 25.5
2.8 3.1 3.9 3.3 £ 4.9 6.0 2.1 3.8 2.5 2.3

a: Values are means and 5.0, thereunder, and expressed in gram/day.



Table 5. Urinary findings of male rats dosed orally with DEF in the combined repeat dose and reproductive/developmental toxicity study

Control
DEF 11 mg/kg
DEF 30 mg/kg

DEF 100 mg/ky

Control
DEF 11 mg/kg
DEF 30 mg/kg

DEF 100 mg/kg

No, of
animals

No. of
animals

Pro
o w
3 1
1 0
2 0
0 0

pH
20015 80 85 -
_; -
0 0 4 1 1
1 1 1 2 1
1 0 1 3 1
0 0 4 1 0
o Urinary sediments
RBC WBC Squamous
o,
5 5 0 b 1
5 4 1 5 0
5 5 0 5 0
5 5 0 4 1

Round  Small round  Others

5 5
5 5
5 5
5 5

5 5 5 5 0 0
5 5 5 31
5 5 5 5 0 0
5 5 5 5 0 0
Specific gravity
L0 LD LM 10K
- 1.030 1.040 1.050
5 1 2 ——1 1
5 0 2 1 2
5 0 0 2 3
5 1 3 1 0

{continved)



Table 5. (continued)

No. of U-vol U-Na U-K U-CL  Water consumption
Group animals ml/2the  mEa/2Vhr  mEq/21hr  mEq/21hr g/21hr
b

Control 5 15.40 0.8324 2.5256 1.1140 20.6
3.49 0.4040 0.8043 0.7208 10.8

DEF 11 mg/kyg 5 12.40 0.8836 2.7%86 1.1726 15.4
2.56 0.7277 1.0101 0.9315 12.0

DEF 30 mg/kg 5 10,00% 0.8338 2.785% 1.2420 14.2
1.84 0.5127 0.7809 0.6041 7.7

DEF 100 mg/kg 5 19.90 0.8322 2.7240 1.1068 27.8
9.22 0.2818 0.5770 0.2906 10.3

a: Values are no. of animals with fingings.
b: Values are means and S5.D. thereunder.
%: Differs from controls p<0.05.



Table 6. Hematological findings of male rats dosed orally with DEF in the combined repeat dose and
reproduct ive/developmental toxicity study

No. of RBC Ht. Hb. Mcy MCH MCHC WBC Plat
Group animals 10°/m ¥ g/dl fl Py ¥ 10l 103/l
a

Control 12 9.201 49.53 15.85 53.89 17.20 31.98 12.20 1120.2
0,467 1.83 0.57 1.53 0.80 0.96 3.92 128.9

DEF 11 mg/kgy 12 8.862 48.00 15.70 54.23 17.70 32.68 12,46 1110.4
0,411 2.00 0.46 2.17 0.76 1.02 2.60 89.1

DEF 30 mg/kg 12 8.726%%  48.68 15.99 55.85%  18.30%%  32.81 11.63  1155.3

0.273 1.5 0.54 2.81 1.02 0.86 2.76 100.8

DEF 100 mg/kg 12 9.062  48.78 16.08 53.9% 17.73  32.92« 12,88  1083.9
0.294 1.78 0.57 1.04 0.58 0.71 4.08 69.6

Neutro.

No, of Ret cT PT APTT Stab. Seg. Eos. Bas. Mono. Lymp.  Others

Group animals % sec. sec, sec, % % % % % % %
Control 12 15.4 239.4 13.18 28,88 0.3 17.8 0.9 0.0 0.0 80.9 0.0
2.5 48.5 0.49 1.9 0.5 6.7 0.8 0.0 0.0 6.9 0.0

DEF 11 mg/ky 12 16.8 216.3 13.27 28.19 0.3 17.1 1.2 0.0 0.0 81.5 0.0
2.6 55.4 0.61 2.4k 0.5 5.5 0.9 0.0 0.0 5.5 0.0

DEF 30 mg/kg 12 17.0 236.4 13.26 27.85 0.3 16.2 1.2 0.0 0.0 82.3 0.0
1.5 70.6 0.85 2.12 0.5 4.9 0.9 0.0 0.0 4.8 0.0

DEF 100 mg/ky 12 15.7 265.1 14.26 28.%9 0.4 19.4 1.0 0.0 0.0 79.2 0.0
1.6 62.4 .41 3.16 0.5 7.8 0.9 0.0 0.0 7.8 0.0

a: Values are means and S.D. thereunder.
*: Differs from controls p<0.05.
#%: Differs from control, p<0.01.



Table 7. Biochemical findings of male rats dosed orally with DEF in the combined repeat dose and reproductive/developmental toxicity study

Protein fractions (%)

No, of P

Group animals g/dl
a

Control 12 6.%2
0.15

DEF 11 mg/kyg 12 6.24
0.16

DEF 30 my/kg 12 6.31
’ 0.25

DEF 100 my/kg 12 6,33
0.21

No. of T-Cho

Group animals mg/dl
Control 12 09.8
13.6

DEF 11 mg/kg 12 73.8
10.1

DEF 30 my/ky 12 81.4
20.9

DEF 100 mg/kg 12 72.3
1.7

a: Values are means and S.D. thereunder.

%: Differs from control, p<0.05.

Crea

Ca

0.10 156.4
0.00 19.8
0.10 149.7
0.00 7.1
0.10 151.2
0.00 18.3
0.10 148.5
0.00 8.7




Table &, Absolute and relative organ weishts of male rats dosed orally with DEF in the combined repeat dose and reproduct ive/developmental toxicity study

Body Liver Thymus Kidney Adrenal
No. of weight Right Left Right Left
Group animals g g $ mg 1073% g 4 g % ng 1073% 9 107%%
a
Control 12 518.2  13.679 2.638 308.8  59.714 1.538 0.298 1,523 0.29% 25.5 4,941 28.6 5.548
33.4 1.472 0.212 #6.6 12,89 0.1 0.019 0.119 0.023 3.2 0.706 2.8 0.749
DEF 11 ma/ky 12 509.6  13.761 2.700 301.6 59,463 1.639 0.323 1.653 0.227%%  27.4 5,382 30.4 5.986
28.9 1.375 0.195 55.9  12.227 0.143 0.032 0.135 0.033 3.9 0.719 6.2 1.244
DEF 30 my/kg 12 514.3  14.138 2. 747 287.3  55.884 1.610 0.313 1.600 0.312 27.0 5.260 28.9 5.628
22.1 1.265 0.191 59.5  11.478 0.136 0.028 0.112 0.024 4.0 0.81 4.9 0.931
DEF 100 mg/kg 12 502.3 14,455 2.873% 3.7 62.409 1.71%  0.%40%x  1.681%  0.335xx  26.9 5,370 29.k 5.861
31.9 1.561 0.151 68.6 14,428 0.183 0.024 0,181 0.021 4.0 0.803 4.3 0.821
Testis Epididymis
No. of Right Left Right Left
Group animals g % g % g % g %
Control 12 1.613 0.312 1.613 0.312 0.606 0.118 0.601 0.115
0.204 0.044 0.190 0.039 0.052 0.013 0.048 0.012
DEF 11 mg/kg 12 1.701 0.33 1.671 0.328 0.611 0.122 0.5% 0.17
0.087 0.014 0.107 0.023 0.049 0.011 0.048 0.010
DEF 30 mg/kg 12 1.728 0.338 1.714 0.334 0.650 0.128 0.643%  0.127%
0.084 0.023 0.077 0.025 0.028 0.008 0.027 0.008
DEF 100 mg/kg 12 1.678 0.335 1.658 0.330 0.629 0.125 0.612 0.123
' 0.149 0.031 0.118 0.023 0.053 0.01 0.034 p.010

a: Values are means and S.D. thereunder.
*: Differs from control, p<0.05.
*#%: Differs from control, p<0.01.




Table 9. Gross findings of male rats dosed oratly with DEF in the combined repeat dose and reproductive/developmental toxicity study

Item Control 11 ' 30 100
No. of animals examined 12 12 12 12
a

Forestomach : Thickening of mucosa 0 0 3 12
Edema in submucosa 0 0 1 0

Partial red discoloration of mucosa 0 0 1 2

Glandular stomach : Submucosal wvhite mass 1 ] 0 0
Epididymis (right) : Partial yellowish white discoloration 0 0 0 1

a: Values are no. of animals with findings.



Table 10. Histopathological findings of male rats dosed orally with DEF in the combined repeat dose and reproductive/developmental toxicity study

P —
Item Grade Control 11 30 100
No. of animals examined 12 12 12 12
Forestomach : Edema in submucosal tissue + 0b 0 1 0
Thickening of mucosal layer + 0 7 il 4
++ 0 0 0 7
tHt 0 0 0 1
Vesiculation in superficial zone of mucosal layer + 0 0 1 2
Hyperkeratosis + 0 2 10 &
+4 0 0 0 8
Liver : Focal hyperplasia of bile ducts t 0 0 1 0
Kidney (right) : Hyaline droplets deposition in tubular epithelium + 3 2 1 0
Eosinophilic body deposition in tubular epithelium + 3 2 1 0
Regenerat ion of tubular epithelium + 0 1 Te¢ 0
Fibrosis + 0 1 0 0
Kidney (left) : Hyaline droplets deposition in tubular epithelium + 3 2 1 0
Eosinaphilic body deposition in tubular epithelium + 3 2 1 0
Regenerat ion of tubular epithelium + 0 1 0 0
Fibrosis + 0 1 0 0
Heart : Focal infiltration of cellss mainly histiocytic cells t 0 0 0 1
Lung : Focal congestion t 0 0 0 1
Calcium deposition in blood-vessel wall + 4 7 3 5
Pituitary gland : Ciliated epithelial cyst t 1 0 0 1
Glandular stomach : Squamous epithelial cyst + ! 0 0 0
Testes : Atrophy of tubules ¥ 0 0 1 0
Epididymis (right) : Spermatic granuloma + 0 0 0 1
Prostate : Interstitial infiltration of cells, mainly Lymphocytes + 2 4 2 3

There were no abnormal findings in the spleens cerebrum, cersbellums thyroid, thymus, adrenal, duodenums jejunums» ileums cecum» colon and rectum.

a: t+ = slights ++ = moderate and +4++ = severe changes. b: Values are no. of animals vith findings. ¢: Focal.



Table 11. General appearance of female rats dosed orally with DEF in the combined repeat dose and reproductive/developmental toxicity study

DEF (mg/kg)

Item Control 1 n 100
{Before gestation period>
No. of animals examined 12 12 12 12
a
Abnormal findings 0 0 0 0
{Gestat ion period>
No. of animals examined 12 12 12 12
Bleeding from vagina 0 0 1 0
Pale discoloration of forefeet, feets auricles and eyeballs 0 0 1 0

{Lactation period>
No. of animals examined " 10 10 10

Abnormal findings 0 0 0 0

a: Values are no. of animals with findings.



Table 12. Body weight changes before gestation period of female rats dosed orally with DEF in the combined
repeat dose and reproduct ive/developmental toxicity study

No. of Day of administration Body weight gain
Group animals 1 2 5 7 10 14 Day 1-14 % a
b

Control 12 239.2 237.5 243.9 2445 269.0 2534 14,250 5.928
9.6 10.6 10.2 1.6 12.2 12.5 3.519 1.306

DEF 11 mgy/kg 12 2%9.5 2%.8 245.9 2464 250.2 255.8  16.333 6.784
8.2 8.6 9.1 10.0 1.6 16.2 8.937 3.552

DEF 30 mg/kg 12 241.0 240.8 246.4 247.9 251.6 5.4 14,417 5.996
10.1 10.6 11.0 1.7 11.2 1.7 6.585 2.750

DEF 100 my/kg 12 238.2 239.8 261.3 243.6 246.5 250.6  12.417 5.185
1.0 10.6 1.3 12.3 13.6 13.9 5.265 2.178

a: (Body weight gain / body weight on day 1) x 100,
b: Values are means and 5.D. thereunder, and expressed in gram.



Table 13. Body weight changes during gestation period of female rats dosed orally with DEF in the combined repeat dose and
reproduct ive/developmental toxicity study

No. of Day of gestation Body weight gain
Group animals 0 1 3 5 7 10 14 17 20 Day 0-20 % a
b

Control 1 259.5 267.2 2743 282.9 287.1 299.6 316.8 347.0 394.5 135,000  52.086
13.7 15.3 16.3 14.9 17.5 16.4 17.5 20.6 20.2  11.550 4,422

DEF 11 my/kg 10 266.8 275.6 285.3 297.0 310.0 330.0 364.5 412,7  145.900 54,851
15.4 14.8 17.8 5.8 18.3 19.9 21.3 26.9 29.5  25.305  10.007

DEF 30 mg/ky 11 260.6 268.8 278.1 282.5 288.9 300.8 316.8 343.5 76,7 16091 44,512
11.5 12.3 16.0 15.7 16.8 19.3 23.0 21.5 1.8 38.140 146125

DEF 100 mg/kg 1 255.2 265.4 273.7 281.4 266.5 301.5 317.5 245.8 389.0 133.818  52.347
14,4 14.1 16.6 18.0 18.2 21,3 23.0 24,6 33.3 0 23,349 7.903

a: (Body weight gain / body weight on day 0) x 100.
b: Values are means and S.D. thereunder, and expressed in gram.



Table 14, Body weight changes during lactation period of female rats
dosed orally with DEF in the combined repeat dose and
reproduct ive/developmental toxicity study

No. of Day of lactation Body weight gain

Group animals 0 1 4 Day 0-4 %a
b

Control 11 300.9 295.5 310.1 9.182 3.150

21.5 22.4 22,1 14736 4.825

DEF 11 my/kg 10 306.8 2917 319.2 12,400 4.377
25.9 24,7 15.9  12.8% 5.014

DEF 30 mg/kg 10 306.2 2994 307.6  3.400 1.331
23.8 19.6 7.6 14.668 4.691

DEF 100 mg/kg 10 302.5 294.1 304.2 1.700 0.59
19.6 23.0 19.7 8.233 2,775

a: (Body weight gain / body weight on day 0) x 100,
b: Values are means and S.D, thereunder, and expressed in gram.



Table 15. Food consumption before gestation period of female rats dosed orally with DEF
in the combined repeat dose and reproductive/developmental toxicity study

No. of Day of administration
Group animals 1 2 5 7 10 14
a
Control 12 13.8 14.0 15.7 13.2 15.3 15.2
1.4 1.5 2.0 2.1 1.8 2.2
DEF 11 mg/kg 12 14.7 12.5 17.3 14.0 15.3 15.2
1.6 2.3 1.6 2.9 2.5 2.4
DEF 30 mg/kg 12 14.0 14.7 16.3 14.5 16.4 14.4
1.8 2.7 2.7 2.0 2.9 3.3
(b
DEF 100 my/kg 12 12.9 14.5 13.54 13.6 15.9 15.2
2.5 4.1 1.8 2.2 2.5 2.3

a: Values are means and S.D. thereunder, and expressed in gram/day.
b: Values in parentheses are no. of animals examined,
#: Differs from control, p<0.05.




Table 16. Food consumption during gestation period of female rats dosed orally with DEF in the combined
repeat dose and reproduct ive/developmental toxicity study

No. of Day of gestation
Group animals 1 3 5 7 10 14 17 20
a
Control 11 20.3 18.9 22.2 20.5 22.0 21.1 24.0 20.8
2.1 2.7 3.0 2.8 2.6 2.1 3.2 3.3
DEF 11 my/kg 10 22.1 21.2 23.0 22.3 22.9 21.8 2.6 20,2
2.4 2.5 3.0 3.3 2.3 2.9 2.6 2.5
DEF 30 mg/kg 1 22.0 20.4 21.4 21.4 22.6 21.6 22.5 18.5
3.0 3.5 34 3.1 3.8 3.6 2.8 3.8
DEF 100 mg/kg 11 21.5 19.8 22.0 21.7 24,3 21.5 23.1 211
3.0 3.0 4.0 3.2 5.0 3.0 2.3 3.3

a: Values are means and S.D. thereunder, and expressed in gram/day.
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Table 18. Absolute and relative organ weights of female rats dosed orally with DEF in the combined repeat dose and reproduct ive/developmental. toxicity study

Body Liver Thymus Kidney Adrenal Ovary
No. of yelight Right Left Right Left Right Left
Group  animals g g % mg 107%% g % g % ng 1073 ng 107%% mg 107 g 107
a

Control " 310.1 11611 3745 164.4 53,197 0.960 0.308 0,945 0.305 30.9 9.974 331 10.648 49.7 15,968 6.4 15,014

221 1.260 0.296 20.8 7.218 0.092 0.02 0.086 0.021 5.1 1.462 6.3 1.724 8.7 2.048 4.0 1,764
DEF 10 319.2 12.412 3.897 142.7  44.600 0.997 0.31 0.983 0.308 32.5 10.199 4.4 10.768 53.9 16.882 53 16.646
11 ma/kg 15.9 0.693 0.264 28.3 7.81 0.090 0.023 0.078 0.015 5.4 1.706 6.0 1.723 7.7 2.198 17.4 4,910
DEF 10 07.6  1.123 3.615 186.8  60.999 1.000 0,326 0.973 0.318 29.4 9.566 336 10.864 51.0 16,634 51,5 16.722
30 mg/ke 17.4 1.245 0.338 82.5 27.288 0.045 0.020 0.05 0.024 5.1 1.652 6.4 2.162 6.8 2440 8.5 2.382
DEF 10 304.2 12,499 4,118% 1547  50.858 1.023 0,337% 1,003 0,329 30.4 §.971 3.3 11.267 55.2  18.188 48,3 15.900
100 my/ky 19.7 0.938 0.327 61.7  20.420 0.080 0.023 0.067 0.021 4.5 11464 5.3 1.588 6.4 2.130 7.0 2.242

a: VYalues are means and S.D. thereunder.
%: Differs from controls p<0.05.




Table 19. Gross findings of female rats dosed orally with DEF in the combined repeat dose and reproductive/developmental toxicity study

DEF (mg/kg)

Ttem Control 11 0 100
No. of animals examined 12 12 12 12
Forestomach : Thickening of mucosa 0a 0 3b 12
Oviduct {right) : Dilation of lumen 0 0 i 0
Uterus (right side) : Hypoplasia 0 0 i 0
Existence of 1 dead fetus 0 0 1¢ 0

Vagina : Septum formation 0 0 0 1d

Existence of 1 dead fetus 0 0 ) 14

a: Values are no, of animals with findings.

b: Partial in one animal.

¢: Killed on day 26 of gestation for delayed delivery. Observed 1 corpus luteum and 1 implantation site.
d: Killed on day 26 of gestation for delayed delivery. Observed 2 corpora lutea and 1 implantation site.



Table 20. Histopathological findings of female rats dosed orally with DEF in the combined repeat dose and reproductive/developmental toxicity study

3 e e e e e e e e
Ttem brade Control 1 30 100
No. of animals examined 12 12 12 12
Forestomach : Ulcer + 0b 0 1 0
Focal edema in Lamina propria mucosae ’ + 0 0 1 0
Thickening of mucosal Llayer 0 2 7 9
++ 0 0 1 3
Hyperkeratosis + 0 0 4 9
\ 2 0 0 1 2
Thymus : Atrophy ¥ 0 0 0 4
++ 0 0 1 0
Kidney (left): Facal atrophy of tubular epithelium» mainly distal tubules + 0 0 0 1
Focal dilation of tubuless mainly distal tubules + 0 0 0 1
Calcium deposition in renal pelvis mucosa ¥ 1 0 0 0
Lung : Calcium deposition in blood-vessel wall + 1 2 2 1
Pituitary gland : Retention of homogeneous plasma-like substance in Rathke’s pouch + 2 0 2 1
Ovary (right) : Lutein cyst + 0 0 0 1
Follicular cyst + ] 0 0 1
Oviduct (right) : Dilation of (Lumen + -¢ - 1m -
terus (right side) : Hypoplasia + 0(1) d - 1 0(1) e
Vagina : Septum formation 1 o - - 11 e

There were no abnormal findings in the Livers spleens hearts cerebrums cerebellums thyroids adrenals glandular stomachs duodemum» jejunums ileums cecums colon and rectum.

a: + = slight and ++ = moderate change.

: Values are no. of animals with findings.

. - = not examined.

: Values in parentheses are no. of animals examined.

: Killed on day 26 of gestation for delayed delivery. Observed 2 corpora lutea. 1 implantation site and 1 dead fetus in the vagina.
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Table 21, Influence of DEF on reproductive ability of rats in the combined repeat dose and reproductive/developmental toxicity study

Before administration Administration period

Normal Abnormal Normal Abnormal No. of Days between a b

No. of et No. of  pairs with  the starting Copulat ion No. of Fertility
animals Total Continuous Irregular Total Continuous Irregular pairs successful  of mating and index preghant index
group examined diestrus diestrus mated copulation  copulation % animals %

¢ d

Control 12 12 0 - - 12 0 - - 12 12 2.241.3 100.0 11 91.7
DEF 17 my/ky 12 12 0 - - 12 0 - - 12 12 2.811.4 100.0 10 83.3
DEF 30 mg/kg 12 12 0 - - 12 0 - - 12 12 2.441.5 100.0 1 9.7
DEF 100 mg/kg 12 12 0 - - 12 0 - - 12 12 1.510.8 100.0 " 91.7

a: (No. of pairs with successful copulation / no. of pairs mated) x 100,

b: (No. of pregnant animals / no. of pairs with successful copulation) x 100.
: - = blank value.

d: Values are means and 5.D.s and expressed in day.



Table 22. Influence of DEF on delivery and maternal behavior in the combined repeat dose and reproductive/developmental toxicity study in rats

Live pups born Dead pups born
a c
No. of  Implan- b Live ) f
No. of No. of implan- tation  No. of Delivery birth d - Gestation Gestation Nursing
pregnant corpora  tation  index pups  index index Sex length index index

Group females Lutea sites % born % No. % ratio Male Female No. Male Female day % %
Control Total 11 178 162 149 147 64 83 2 1 1

Mean 16.2 1.7 91.713 13,5 92.054& 13.4 98.416  1.486 5.8 7.5 0.2 0.5 0.5 21.8 100.0 100.0

S.D. 1.7 0.9 8.615 1.3 7.803 1.6 3.52¢  0.809 2.0 1.9 0.4 0.7 0.7 0.4
DEF Total 10 174 16 154 149 78 71 5 3 2
11 mg/kg Mean 17.4 16.1 94.477 15.4  95.539 14.9 97,083 1.2716 7.8 7.1 0.5 1.0 0.7 22.0 100.0 100.0

§.D. 3.5 1.6 11.872 2.0 6.154 1.7 5.487 1,155 3.2 2.7 1.0 10 0.6 0.0

9
(10) (10) (10) (10 (10}

DEF Total 11 182 135 126 126 57 69 0 0 0 (10} h (10)
30 my/ke Mean 18.2 13.5 75.037 12.6 ~ 94.524 12,6 100.000 1.255 5.7 4.9 0.0 0.0 0.0 22.0 90.9

5.D. 4.8 5.1 26,892 4.6 6.750 4.6 D.000 0.586 1.9 3.3 0.0 0.0

{10) (10) (10} (10) i (10)

DEF Total 11 177 157 143 139 9 7N o0 4 2 2 (10) j (10)
100 mg/kg Mean 17.7 15.7 89.781 14.3 90,587 13.9 97,521  0.890 7.9 6.7 0.4 1.0 1.0 21.9 90.9 100.0

S.D. 3.2 2.2 11.067 2.8 9.551 2.6 5.784 0,270 1.8 1.4 1.0 1.4 0.0 0.3

: (No. of implantation sites / no. of corpora lutea) x 100, using the litter as a unit of treatment.

: (No. of pups born / no. of implantation sites) x 100, expressed in the same way as above.

: (No. of live pups born / no. of pups born) x 100, expressed in the same vay as above.

. (No. of female pups / no. of male pups), expressed in the same way as above.

: {No. of females with Live pups / no. of pregnant females) x 100,

: (No. of females with normal nursing / no. of females with complete delivery) x 100.

: Values in parentheses are no. of animals examined.

: One animal had delayed delivery and was observed 1 corpus luteums 1 implantation site and 1 dead fetus in the uterus.
: Excluded one litter because of error in confirming male and female of pups.

: One animal had delayed delivery and was observed 2 corpora tuteas 1 implantation site and 1 dead fetus in the vagina.
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Table 23. Influence of DEF on viability of pups in the combined repeat dose and reproductive/developmental toxicity study in rats

o e i e o i e o o 4t ki 0 o . 4 e S P A A4 e i = 7 e et T 8 o B S 1 e A S P o o S e S e i B B B o P B 2 e e e

2
No. of Viahility
No. of Live index
Group Litters pups horn No. % Male Female
Control Total 1 147 142 60 82
Mean 13.4 12.9 96.775 5.5 7.5
5.0. 1.6 1.6 4,372 1.3 1.9
DEF 11 mg/kg Total 10 149 149 78 71
Mean 14.9 14.9 100.000 7.8 7.1
S.D. 1.7 1.7 0.000 3.2 2.7
DEF 30 mg/kg Total 10 126 122 54 68
Mean 12.6 12.2 96.527 5.4 6.8
S.D. 4.6 4.5 6.186 2.0 3.2
b b
(9) (9)
DEF 100 my/kg Total 10 139 136 69 59
Mean 13.9 13.6 98.031 7.7%% 6.6
5.D. 2.6 2.5 3.185 1.6 1.3

a: (No. of live pups on day & / no. of live pups born) x 100, using the litter as a unit of treatment.
h: Excluded one Litter because of error in confirming mate and female of pups.
##: Differs from controls p<0.01.



Table 24, General appearance of pups in the combined repeat dose and reproduct ive/developmental toxicity study of DEF in rats

Item Contral 1 30 100 Control 1 30 100
a b b

No. of animals examined b4 78 57 71 83 71 49 60

c d

Death & 0 3 2 1 0 1 1
Trauma of head and buccal region 0 0 0 1 0 0 0 0
Trauma of left thoracic region 0 0 0 0 1 0 0 0
Dark red discoloration of left buccal region 0 0 0 1 0 0 0 0
Milky white discoloration of lumbar and posterior abdominal region 1 0 0 0 0 0 0 0

a: Values are no. of Live animals at birth,

b: Excluded one Litter because of error in confirming male and female of pups.
¢: Includes missing.

d: Values are no. of animals vith findings.




Table 25. Body weight changes of pups in the combined repeat dose and reproduct ive/developmental toxicity study of DEF in rats

Male Female

No. of Day of lactation Body weight gain Day of lactation Body weight gain

Group Litters 0 1 ¢ Day 0-4 % a 0 1 4 Day 0-4 %

b

Control 11 6.19 6.60 9.35 3,164 50,990 5.93 6.28 8.99 3,064 51.59%
40 0.52 0.9 0.763  11.553 0.33 0.43 0.95 0,785  12.802

DEF 11 mg/kg 10 6.39 6.83 9,59 3,200 49,884 6.1 6.49 9.1 3,000  48.955
0.38 0.50 0.9 0.643 8.561 0.36 0.45 0.9 0.704 10,395

DEF 30 mg/kg 10 6.36 6.96 10.22 3.860  60.044 6.05 6.65 9.80 3.750  61.07%
0.48 0.72 1.76 1,413 19,364 0.48 0.73 1.76 1.358  18.995

c

DEF 100 mg/kg 9 6.51 6.82 9.67 3,156 48.478 6.12 6.46 9.14 3022 49.480
0.40 0.45 0.76 0.525 7.9%6 0.50 0.53 0.75 0.393 6.508

a: (Body weight gain / body weight on day 0) x 100,
h: Values are means and S.D. thereunder, and expressed in gram, using the litter as a unit of treatment.
¢! Excluded one Litter because of errar in confirming male and female of pups.



Table 26. Gross findings of pups in the combined repeat dose and reproductive/developmental toxicity study of DEF in rats

Item Control 1
a
No. of dead animals & 3
b

Heart : Attachment of blood clot 0 0

Lung (left) : Red discoloration 0 0

Cerebellum : Partial dark red discoloration 0 0
Skin of thoracic and dorsal region :

Trauma 0 0

Perforation from Left Lateral thoracic trauma region to thoracic cavity 0 0

No. of animals killed on day 4 of lactation 60 78

Skin of Left thoracic region : Trauma 0 0

54

a: Excludes missing.

h: Values are no. of animals with findings.

¢: - = blank value.

d: Excluded one Litter because of error in confirming male and female of pups.

100 Control 1 0 100
3 2 2 0 2
0 1 0 - ¢ 0
0 1 0 - 0
1 0 0 - 0
0 1 0 - 0
0 1 0 - 0

d d

69 82 71 68 59

0 1 0 0 0
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