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Table 1 Urma[ysm of rats treated orally with 4, 4‘—b1phenyldlol in combmed repeated dose and
reproductive/developmental toxicity .

Oa day 31 of administration ] : - Onday 11 of recovery
BPose(mg/kg)
¢ 0 8 40 200 0 20
Male
Number of animals 10 5 5 10 5 5
Spéciﬁc gravity® 1.030 £ 0010 1.038 £0C.008 1031 £0.011 1.031 0004 10330004 L0209 0.009
Quality .
Color light yellow 10 5 ) 10 5 5
Turbxfdity negative - . 10 5 4 0 5 5
’ slight 0 (] 4] 3 4] 1]
. moderate 0 0 1 4 1] Q
marked 0 0 ¢ 3 0 o
pH 70 2 2 a 7 1 1
75 5 2 i 2 4 1
8.0 2 0 4 1 [4] 3
85 i 1 0 0 ¢] ¢
Proteln negative 2 [ 2 7 0 0
trace 4 2 o’ 2 o 1
30= and <100 mg/dL 3 3 3 1 4 4
100= and <30Q mgl'dL 1 0 0 0 1 0
Glucose negative 10 5 5 10 5 5
Ketone - negative 7 1 3 7 1 3
{race 2 4 1 3 2
slight 1 0 1 0 1 o
Bilirubin negative 10 5 ‘ 5 10 5 5
Oceult blood negative 10 .5 5 10 5 5
Urcbilinogen 0.1 and <L0 EU/dL 10 s 5 10
1.0= and <2.0 EU/dL 0 0 0 0
Microscopic examination of urinary sediment
Crystal
Grade afew 10 4 3 0 5 5
abundant 0 1 2 10 0 0
Shape phosphatate-like 10 5 5 8 5 5
caleium oxalate-like 0 9 1] 8 0 0
Epithelial cells a few 0 LU 0 0 3 3

a}values represent mean +=S.00.
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Table 1 (Continued)}

On day 32 of administration 7 On day 11 of racavery
Dose{mg/kg} -
[¢] 8 40 200 0 2002 e 2000
Female .
Number of animals 7 7 7 7 5 5 5 5
Specific gravity” 1.038 0008 10395 0.006 1028-+0.008° LOZE0005* LOG £ 0,014 1028 & 0.004 1.029% 0013 1.033 £0.0i2
Quality . .
Color light yellow 7 7 7 7 5 5 5 5
Turbidity negative 7 7 5 1. 5 1 5 5
slight 0 t] 5 0 0
moderate 0 0 1 0 0
pH 6.0 - 0 1 0 ] 0 ) t] 0
6.5 1 1 0 0 0 0 0 1]
70 2 1 2 4 2 2 0 3
75 -2 2 5 3 1 2 1 2
80 1 1 ] 0 2 1 3 0
85 1 1 0 0 1 0 1 0
Protein negative 3 4 7 7 3 5 3 2
trace 3 1 D 0 0 0 1] 3
0= and <100 mg/dL 1 2 0 0 2 0 2 0
100 aad <300 mg/dL 0 0 0 ¢ 0 0 0 0
Glucose negative 7 7 7 7 5 5 ' 3 5
Keione ‘negative : : 5 5 7 7 5 5 5 5
trace . 2 2 0 - ¢ 1] 0 0 1]
Bilibin  negative 7 7 7 7 5 5 B . 5
Oceult biood negative 7 s T 7 7 5 5 5 5
Urohilinogen0.1< and <LOEUAL 5 5 7 7 3 5 3 2
LO= end <20 EU/dL 2 2 ¢ 0 2 0 - 2 3
Mictoscopic examination of urinary sediment
Crystal
Grade afew 5 3 6 0 5 1 4 5
abundant 0 2 1 7 0 4 0 4]
Shape phosphatate-like 5 5 7 5 5 5 4 5
calcium oxalate-like 0 [y 1 6 0 4 0 0
Epithelizt cells a few 0 1 i 0 0o 0 0 0
a)satellite group :
b)values represent mean = S.D.
*p<0.05, * o0
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- Table 2 Hematological examination in rats treated orally with 4,4'-hiphenyldiol in combined repeated dose and
reproductive/developmental toxicity screening test

At the end of administration period At the end of recavery period
Dose(mg/ke) 0 38 40 200 0 200
Male '
Number of animals 5 5 5 5 5 5
RBC{X10%/xL) 8d1+19 852132 87320 843::27 859 : 31 88932
Hemoglobin (g/dL.) 15205 15405 149 04 14908 15.1::0.1 156105
Hematacrit{%) 460+16  464+18  450£11 451417 ABEEQT  468%17
MCV (L) 546:£20  545%14 515+13* 535%15 83120  B27+09
MCH{pg) 181407  181%05  I71404% 177407 17506 17.6£03
MCHC{g/dL) A[HE03 332203 AWIE0I 330L05 3BOE03 33402
Platelet (X 16'/4L) 1031+68  1055::169 I1152%74 11L1£93 ~ 1132+132 110004
PT(sec) : 190+39 201229  184+14 177425 158420 202144
APTT (sec) 26027  244+16 240410  236%11 2314£17 24418
WEC{X100/zL) . 9131433 T85:310 925x418 BT3=27.7 1168216 80.9+148*
 Differential levkocyte counts{%) ' ‘
Neutrophil : ' . 15#5 145 B4 10%5 103 - 10:£1
Eosinophil 2x0 2+1. 2%1 241 1+0 2+0
Basophil 00 0£0 00 00 00 049
_ Monocyte 41 S5%1 6:£3 31 ' 4+0. b=l
Lymphocyte : T9+7 BES 0+7 85+6 85:+3 . 832
Female N
Number of animals 5 5 5 5 B 5
RBC{X10*/ L} 688 +42 651 £ 67 643+ 39 655+ 62 80617 82059
Hemoglobin (g/d1.) . 133:£03 132409 124407 12709 150+05 15107
Hematoerit (%) 40214 398+256 37423 381428 46411 452221
MCV({L) : 58520  6lL4+£32  582x28  583+13 55407  552%19
© MCH(pg) 183408  203%10 193%08  194:+04 18604 185407
MCHC (g/dL}) 371E£05  331£05 382+04 33301 335403  335%03
Platelet (X 10%/xL) 1077+£94 1081+118 11424111  1104+145 W82+138 10674113
PT{sec) 127407 134£09 127404 13007 12308 12406
APTT{sec) . 18414 188£23 18708 187407 186£08  198%09
WEC(X100/,L) S01%145 S0.6+189 9914307 87723 526235 5924222
Differential leukocyte counts(%)
Neutrophil 3221 24+11 - 2749 2249 1044 12410
Eosinophil 1+1 1+1 1+0 1£0 31 2432
Basophil 0£0 00 00 00 00 0+0
Monocyte e 441 52 4%1 4%32 32
Lymphocyte 6320 7Lk 11 6810 73+ 10 35+ 83+13
a)satellite group
Values represent mean £ 5.1,
* p<0,05
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Table 3 Blood chemical examination in rats treated orally with 4,4'—bipheuy1dib[ in combined repeated dose and
reproductive/developmental toxicity screening test

At the end of administration period At the end of recovery period
Dose(mg/kg)
0 8 40 200 0 200
Male ,
Yhurnber of animals 5 5 5 5 5 S5
Total protein (g/dL) 5801 58402 58403 60101 6.1+02 5202
Albumin (g/dL) 35+0.1 35+01 35:£03 36+01 3702 38402
AG 1480106  L50+008 15401 149£0.11 1584014 162302
BUN (mg/dL) 61 1842 81 8L 141 162
Creatinine {mg/dL) 07401 07+01 0.7+01 0.7+0.1 0.840.1 0.04+02
GlucoseGmng/dL) 169+ 13 160 + 10 172+ 15 17517 195429 174+ 14
Total cholesterol {mg/dL} 4013 30+4 464 C31%6 55110 4948
Triglyceride (mg/dL) 40425 33+6 53431 5316 61432 45 +20
ALP(U/L) 222 45 1055328 190+ 63 237 +48 14822 155418
ALT(GPT) (U/L) 32+6 3BE4 32+8 0+6 4414 32%5
AST(GOT) (U/L) 739 66£5 6815 619 7623 637
¥GTP(U/L) 1+1 1+1 1+1 il 2+1 1::0
Total bilirubin (me/dL) 005+00L 004002 0054002 004000 0.06:£003  0.04£002
Inorg. phos. {mg/dL) 6.14:03 6604 6905 6607 B7EQT 6805
Ca{mg/dL) . 80xo02 9002 8802 91+03 9602 9302
Na{mEq/L) . 144703 1449+07 14707 143707 143905  144.0+09
K({mEq/L) 417027  431:£028 4194032 4464032 43603 432021
Cl{(mEy/L) 107316 1082+08 1078+13 I068+17 1058%=10 1050421
Female
Number of animals 5 5 5 5 5 g
Totat protein{g/dL) 61203 59104 5904 59403 67 +02 654102
Albumin (g/dL) 40103 38404 39403 3.9+03 46+0.2 4303
A/G 198024 1811036 1924028 201:026 224035  1.97+027
BUN (mg/dL) 17420 1942 162 152 2+3 - 20x2
Creatinine {mg/dL) 0700 0.7 %00 064 0.1 0701 09102 0.8+01
Glucose (mg/dL} 120£3 11749 119+3 11748 15017 163+ 11
Total cholesterol (mg/dL) 53411 4710 4911 40+13 65 £ 15 7249
Triglyceride (mg/dL) 39413 36+ 36 27+3 WREI1 2049 2610
ALP(U/L) 7327 85 447 11128 12120 01T 8619
ALT{GPT}{U/L} 48+ 10 0+12 387 2+5 39--20 25%7
AST{GOT) (U/L) 7313 71E5 50+9 HELR 8718 58z 13*%
wGTP{U/L} 3+1 2x1 21 3x1 2x1 241
Tatal bilirubin{mg/aL} . 005::001 . 005001 004001 004001 007£002 006001
Inorg. phos. {mg/dL) 53205 5602 54407 52405 4507 46+05
Calmg/dL} 92403 92404 92:4+03 91%01 95+0.3 8304
Na{miEq/L} 1429+10 1420£10 142.0%06 1422+10 1421108  1419£07
K{mEq/L) - 390+0.18 3824020 357+:010 369035 436023 424021
Cl{mEg/L) 108810 1083+23 1083+12 108609 1065424  106.3-+10

a)satetlite group _

Values represent mean - 8.D.

* p<005
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. Tabled Absolute and relative organ weights in fats treated orally with 4,4-biphenyldiol in combined repeated dds_e

and reproductive/developmental toxicity screening test

At the end of adrministration period At the end of recovety period
Dose(mg/ke) -
0 8 40 200 0 200
Male _ o

Number of animals 5 5 5 5 5 5
Terminal body weight {® 536.2:£20,1 5172£85 5410314 5005444 505402 53TE514
Brain (2 205008 1.99:005 210£007 201007 2004007 205009

’ {g%) 038002 035+001 039+£002 040%005 037003 03900
Thymus (mng) 3A51+352 367.1+1072 3227+462 578.0524 3003571 2912595
' (mg%} H0x79 L1211 595£57 © 70131 5764125 54172
© Heart - (g 1443008 1414032 1494015 135012 1495020 1524030
(g%) 0274002 027002 0272002 0271002 028003 028002
Liver (g 1513+ 172 1492124 1667418 16494186 1514 +279 15624224
{g%) 282:60.22 2.88+£023 308021  323x0.24* 2794032  291+021
Kidneys (g) 340409 338038 3611018 350%02 358£022 350028
(%) 064+005 066008 0672005 06902005 0671005 066003
Spleen (& 088+004 088+002 090£Q13  030£013 0.81+013 081009
‘ (g%) 0174001 017001 0174001 017:£0.03 0152001 015002
Testes (@ 34040105 3.20E021 3474046 3414014 3564013  340%0.16
&%) 064008 064004 065011  068£009 0661004 064006
Epididymides @ 129006 1214002 1224032 123005 131007 131008
(g%) 024002 0244002 023:£003 0243003 024002 025003
Adreral glands (mng) 676474 6L1+9.1 S71437 53358 6181135 620+117
(mg%) 126+1.1 118 £17 10610  105+18 113:138 1617

Female .

Number of 2nimals 5 5 5 5 5 i
Terminal body weight ® 31744159 3035:£231 207.0+£28  2085+54 2837278 2166K 176
Brain (g 191004 188007 189%007 1834006 181401  LBT0.10

(g% 060:003 062003 064+003 0612002 0644008 . 068006

Thymus (mg) 264+ 740 227.5£261 1922£308 2981809 201.0+473 2598+413

(mg%) 807218 4957 617+103 906258 102293 938+130

Heart (=) 100+012 098007 089004 091%007 089004 0.92+009

(%) 032004 0324001 0304001 0302002 032+002 033:002

* Liver () 1056064 9641561 994030 10361034 7824075  7.50+£1.06

{g%) 3334014 316+034 335%011 347011 2774019 285022

Kidneys {g) 1944012 183015 198007 186x0.10 1944039 2024021

(2% 0BLE006 0621005 066003  D62+0.04 069+010  0.73£0.06

Spleen (e} 0752005 078+019 0671007 065008 051011  050£009

' {g%) 024002 026005 022%003 022+003 018003 018+002
Adrenal glands (mg) 795+109 76.3::46 748+116 6765:£69 608x1L0 655+48
: 25136 253433 252+40 227427 214+24 BT=0T

2)satellite group
Values represent mean = S.D.
-¥ p<0.05
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Table 5 Histopathological examination in rats treated orally with 4,4'-biphenyldiol in combined repeated dose and
reproductive/developmental toxicity screening test

Sex Male Female
At the end of At the end of Attheendof At the end of
administration period .  recovery period administration period recovery period
Dose(ma/kg) 0 8 40 200 0 200 0 8 40 200 o 200°
(Testis) ¥4} n2r 0Dz @ 51 8
Atrophy, focal, seminiferous + 1 1 L 1 Q 1
tubule ) Total 1 1 1 0 1
(Epididymis) (7 [ 2l 3 Bl s8]
Spermatic granuloma, cauda, + 0 0 1 0 0 o
unilateral - Total 0 0 1 0 0 0
{Prostate: ventral lobe) B] o] [g - 5] [ [
Celivlar infileration, lymphocyte =+ 1 1
& neutrophil, epithelium/ + 0 1
- interstitivem . +- 1 0
Total 2 2
{Liver} ' 5] 151 [8] 8] [5]  [5] B B B (5] [5] [5]
Hypertrophy, hepatocyte, + 0 0 0 2 0 0 0 0 0 0 0 0
centrilobular Totad 0 Q 0 2 0 0 0 0 (] 0 0 0
Fatty change, periportal + a 2 2 5 2 4 4 5 3 4 i 3
+ 4 2 3 [ 0 J re 2 1 0 0 0 0 0 0
+H 1 1 1] 0 1 0 0 0 0 0 0 ]
Total 5 5 5 3 5 - 5 4 5 3 4 1 3
Microgranuloma + 3 3 4 3 1 1 2 1 1 0 2 1
Total 3 3 4 3 1 1 2 1 1 0 2
Hematopoiesis, extramedullary £ 0 0 0 -0 e 0 0 i 0 3 0 0
Total 0 0 ¢ [4] 1] 1] 0 0 1 0 0
(Kidney) YR I - N - NN ) BN (- S - N (= T - N - N
Easinophilic body + 1 0 2 2 1 3 0 t] 0 0 0 0
+ ©1 2 0 I 1 1 0 0 0 0 0 ¢
+ [+3 0 3 2 0 1 0 0 1] Q 0 0
Total 2 2 5 5 2 5 ] [ 0 0 0 1}
Basophilic tubule, cortex 4 5 4 3 4 4 3 2 3 3 1
Total 4 5 4 3 4 4 3 2 3 3 1 0
Mineralization + 1 0 2 0 1] 0 1 1 1 1 0 1
Total 1 ¢] 2 ] 1] { 1 1 1 1 1] 1
Cyst, focal, * 0 1 0 0 0 ¢ [} 0 0 0 4] 0
cortico-medullary junction Total 0O 1 0 0 0 ¢ 0 0 @ 0 0 0
Cellolar infiltration, lymphocyte, = 2 0 1 1. 2 1 ¢ o 1 ¢ .0 -0
interstitium Total 2 1] 1 1 2 1 - 0 0 1 Q 0 0
Dilatation, Tumen, diffuse, £ 0 ¢ 0 0 0 0 0 1 0o o0 90
distal tubule Total ¢ 0 0 0 0 0 ] 0 0 0 0
a)satellite group
Grade of histopathological finding; & very slight, +:slight, +.moderate.
Total total number of animals with positive grade.
** p<0.08
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Table5 (Continued)

Sex Male ’ Female

At theend of Attheend of . At the end of Attheend of
administration period recovery pesiod administration paricd ~  recovery peried
Dose({mg/ke) 0 8 40 200 0 200 0 8 40 200 0 2000
(Lung & Bronchus) B [0 -0 B [or [0 6] [0 [ 1[5 [0 [oI
Accumylation, foam cell, A& 3 - 1 3
focal, alveolus Total 3 3 1 3
Mineralization, artery wall, lung = 0 1 ] ' 1
Total O . 1 0 1
Metaplasia, osseous, focal, + i) 1 1 1
alveolus Total 0 I 1 1
(Thyroid gland) ' SRR - A (2 B (< N A /Y (Y - N v N (/R - N (B (0
Ectopic thymus & 0 1 ] ) -0
Total O i Q .0
{Spleen} : [e] M [ 6 X {0 [0l 6l [ [6f & fo] [0
Hematopolesis, extramedullary = 1 2 0 Q
+ 2 3 1 2
++ 2 0 4 3 -
Total |3 5 5 S
Deposit. pigment, brown + 2 . 1 4
H 3 ' 4 1
Total 5 5 ’ 5 5

a}satellite group .
Grade of histopathological finding; +:very slight, +:slight, +:moderate.
Total total number of animals with positive grade.
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Table 6 Estrous cyde and reproductive performance in rats treated orally with 4 4-biphenyldiol in combined repeated
dose and reprodnctive/developmental toxicity screening test

Dose (mg/kg) - 0 8 40 20
Estrous cycle
Type of cycle during pre-treatment period _ 4
4-day cycle 12 12 12 12
Length of estrous cycle in days 40£00  (12)  40£00  (12) 4000 (12) 4000 (1)

Type of cycle during treatment period

4-day cytle 12 o 12 12
4-day znd 5-day cycle 0 1 0 0

Length of estrous cycle in days 4000 (2) 4001  (12) 40400 (12) 40300 (12)

Frequeacy of animals of which type of cycle

was changed after the treatment /12 1/12 0/12 0/12
Reproductive performance
Nurnber of mated pairs . 12 12 12 ' 12
Number of copulated pairs B il 11 12 12
Copulation index® 91.7 917 100 100
Number of pregnant animals 11 11 - 10 12
Fertility index™ . 160 100 833 T o100
Pairing days until copulation . 25+11 (1) 26412 () 27+08 12y 27+12 (19
Frequency of vaginal estrus 1000 (11) 10200 (1) LO+00 (12) 10+£00 (12}

Values represent mean = S.D.,, and parentheses indicate the number of females evaluated.
a)Coputation index = (Number of copulated pairs/Number of mated pairs)>100, %
b} Fertility index =(Number of pregnant females/Number of copulated pairs) X100, %
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Table 7 Summarry of development of pups from dams treated orally with 4,4biphenyldiol in combined repeated dose
and reproductive/developmental toxicity screening test ’

Dose(mg/kg) ‘ 0 8 40 200
Number of pregnant females 11 11 10 - 12
Number of pregnant females with pups alive n 4 11 ) 10 12
Gestation index” 100 100 100 100
Gestation length in days 224405 - (11) 224+05 (1) 2000 (10 224405 {12)
Number of corpora lutea 159+ 1.6 {i1) 165x11 () ®B2+12 (0 152%15 {12)
Nuraber of implantation sites 155417 (1) 143%36 (1) - 160%16 (0) 4717 (12}
Tmpiantation index® 97143 (11} 8692216 (11) 987+42  (10) 967 +53  {12)
Day Q of lactation
Number of pupsborn 45+23 (1) 13840 (1) 1s1xh7 0) 140+18 (12)
Delivery index® §32+69 {11} 946+122 (11) 94448 (1) 955+52 (12}
Number of pups alive 14323 {11) 138%40 {11) 146+16 (10) 12829 (1z)
Birth index® ROo+£76 (1) 946£122 (1) 9L5+s81 - (10) 888+201 (12
-Live birth index® ; 98.7+30 (11} 100000 (1) 97075 (10) 933+208 (12
Pups weight in grams_
Male . 68+08 (11) ° 6908 (11) 65+05 (10) 6.6£08 (12)
Female L 6606 (11} 66£07 (11) 60+04 {100 6208 (12
Sex ratio on day 0° CTAx07 (1) 14%15 (1), 13+07  {(0) 13x08 (12
Day 4 of lactation ) ] :
Number of pups alive 139+21 (11} 13640 {11) 14515 (10) 124%+42 (1)
Viability index® 97.7+40  (11) 988+26 (II) 994420 (10} 9617289 (120
Pups weight in grams
Male _ 06=17 (1) 107411 (1) 102xL1 (1)) W08+10 (D
Female 10314 (1) MW4A*+14  (11)  98x10 (1) 00+09 (1)
Sex ratio on day 4 1407 QD 7 op4ax1s 0 Q) 13407 () 1208 (D

Values represent mean & 5.0, and parentheses indicate the number of litters evaluated.

'a) Gestation index={Number of females with alive pups/Number of pregrant females) X100, %
b) Implanitation index=(Nursber of implantation sites/Number of corpora lutea) X100, %

¢} Delivery index={Number of pups born/Number of implantation sites) X100, %

d)Birth index={Numher of live pups on day 0/Number of implantation sites) X100, %

e) Live birth index={Number of live pups on day 0/Nnumber of pups born) X100, %

1)Sex ratio on day & = Number of male live pups on day 0/Number of female live pups on day ()
£) Viability index=(Number of live pups on day 4/Nurmber of live pups on day 0) X100, %

1) Sex ratio on day 4 = Humber of male live pups on day 4/Nurmber of female live pups on day 4
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