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Study of acute toxicity, genetic toxicity and subchronic toxicity of
Tremella polysaccharide

YANG Fei', YAO Wenhuan', LI Hui', ZHANG Jing', TANG Hui', LYU Shibo', GUO Jie', SUN Shaojing®, LU Zhen’,
CHENG Dong'*
(1. Shandong Provential Center for Disease Prevention and Control, Jinan 250014, China.
2. Shandong Huaxi Haiyu Biomedical Co. , LTD. , Jinan 250000. 3. Huaxi Biotechnology Co. , LTD. , Jinan 250000)

[ Abstract ] Objective  To study the acute toxicity, genetic toxicity and subchronic toxicity of Tremella
polysaccharide and to provide scientific bases for its safe application. Methods Acute oral toxicity, genetic toxicity, and
90 days oral toxicity tests were performed following the national standards of food safety. Results The LDy, of Tremella
polysaccharide was more than 12.0 g/ (kg-bw) , and Tremella polysaccharide was a non-toxic substance. The result of the
three genotoxicity tests were negative. In the subchronic toxicity test, compared with the negative control group, there were
no significant differences (P>0.05) in bw, weight gain, food intake, food utilization rate, hematological indexes, blood
biochemical indexes, urine routine, organ weight, or organ coefficients. Histopathological observations showed no changes
related to test factors. The no observed adverse effect level (NOAEL) of Tremella polysaccharide was 7. 21 g/ (kg = bw) for
males and 8. 18 ¢/ (kg-bw) for females. Conclusions No evidence for acute toxicily, genetic toxicity, or subchronic
toxicity was observed in this Tremella polysaccharide study.
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Table 1 Results of bacterial reverse mutation test (x+s,First time)

REILFI R (pg) TA97 TA98 TA100 TA102 TA1535
Dose -S9 +59 -9 +59 -9 +S9 -39 +59 -9 +S9
8 129+13.6  148+13.1 35%£5.3  36+3.6 137+13.1 142+17.8 253z7.0 263+11.5 15+3.1 21%3.1
40 134£15.6  129+13.5  32+2.5  33x1.2  141x18.1 137£22.0 253%10.5 264+16.0 16+4.2  26%3.2
200 125+19.5 134+6.4 33£2.0  34+3.1 137+15.0 140+13.1 252+8.1 265+13.8 17+1.2  20+5.5
1000 119+7.9  135+25.0 35£3.6  34+4.0 146x18.4 133%4.5 253+14.0 271£9.5 18+3.8  19:1.5
5000 126+9.3  127+13.8  35:4.7  34+5.9  137+8.4  140+15.4  258+15.1 273+13.7 18+4.6 21%6.2
> aiy
. R o 121+£12.5  136£12.2  33x2.0  38+1.5  133£5.5  138+12.3  258+13.1 268+13.5 18+2.1 23%3.8
bpontaneous mutation
presaipag;id
139£25.7  129+7.1 34+2.5  34+4.0  140£12.2 139£13.6  262+5.0 272+10.6 19+3.1 19£4.9
Solvent control
- DIZ]
EF%]E 4 126£5.9  127£33.3  33x2.1  35+3.6  146+4.0  141+10.1 260x4.9 257+14.0 19+6.6 22+5.0
DMSO control
FEE %o R 1953+ 950+ 1159+ 1989+ 959+ 1020+ 1978+ 944+ 377+ 424+
Positive control 99,1V 73.5(® 74.3V  65.0% 118.9  222.0? 24,2 95.3 40.1  71.1®

W (1) BOEbn BRI S0 pgs (2) :2-245E20, BRI 10 pg; (3) - FHEEBERR IR, BRI 0. 5 wl; (4) 1,8 FR 5L MR, B 50 ng; (5) . &AM, &
MLO.25 pg ;(6) :2-ZHEH I 1 pg,

(2), 2-aminofluorene, 10 pg per dish. (3), Methyl sulfonic acid, 0.5 pL per dish.
dihydroxyanthraquinone ,50 pg per dish. (5), Sodium azide,0. 25 pg per dish. (6), 2-aminoanthracene,1 g per dish.

Note. (1), Dioxone, 50 g per dish. (4), 1, 8-
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R2 AE PRI RIS R (225, 5 00

Table 2 Results of bacterial reverse mutation test( x+s,Second time)

L5 (g) TA97 TA98 TA100 TA102 TA1535
Dose -S9 +89 -S9 +S9 -S9 +S9 -59 +S9 -S9 +S9
8 120£12.0 121+15.3  38+5.8 36+5.6  130+3.5  135£9.8  251x11.2 274%19.5 17+5.0 17+4.7
40 122+£15.5 125+8.2  36+£5.7 34+6.4  137+11.9 134+9.1 269+19.1 256+17.8 19+5.6  20£9.6
200 128+8.4  138+3.5  35+4.7 38+4.0  132+3.2  138+12.0 260+20.1 268+19.0 17+4.5  16+4.6
1000 114£8.2  111x17.0 36+4.6  37%5.5 132+11.0  140£4.9  256+8.5  266+12.2  21%5.5  1925.1
5000 106£6.5  133%23.6 36x1.5 36+6.7 127+8.9 13248.5  266+20.6 286+12.7  18+8.7  21%5.6
A % a4
. 115:16.5 140£21.5 36+5.5 35+4.6  133+11.5 137+13.4 267+18.5 265+11.9 18+6.1  18%2.1
Spontaneous mutation
R E
112£12.7 124%9.2  38+1.7 39%2.3  129:4.2 133+8.7  266+19.5 257+17.6  20+5.3  18+7.2
Solvent control
TR
q,]iﬂz & 117422.5 126+21.5 39+5.7  38+3.1 146+27.4  149+9.0  264+21.1 264+11.7 19+3.1 18x2.1
DMSO control
BEA: X iR 1962+ 932+ 921+ 1921+ 1054+ 982+ 1953+ 1073+ 361+ 426+
Positive control 115.1 107.2®  36.3V  50.02 211.1% 137.2» 69.5 85.9% 2429 652

TE: (1) BT I 50 pg; (2) :2-FFE25, B0 10 pg; (3) : HIERARR MR, B0 0. 5 wl; (4) :1,8- "R FEEAL, A0 50 pg; (5) . ZAM, 1
M 0.25 pg 5(6) :2~ZFEH R 1 g,

Note. (1), Dioxone, 50 ng per dish. (2), 2-aminofluorene, 10 pg per dish. (3), Methyl sulfonic acid, 0.5 wL per dish. (4), 1, 8-
dihydroxyanthraquinone ,50 pg per dish. (5), Sodium azide,0. 25 pg per dish. (6), 2-aminoanthracene,1 pg per dish.

®3 DREAL PN EIZ LR (n=5)

Table 3 Results of mammalian erythrocyte micromucleus test

el 4 (kg - bw) e AR () AR () AR PCE/ ( PCEANCE)
Sex Dose Number of observed cell(n) Number of MN cell(n) (x£s,%o0) Rate J ) :
0.50 10000 20 2.0+1.27 0. 54+0. 04
1.00 10000 22 2.2+0.91 0.55+0. 05
2.00 10000 18 1.8+0.76 0.57+0. 05
T
X RS
Male Kﬁ” T 10000 20 2.0+0.79 0.57+0. 05
Negative control group
PEXT BR Y
) FH PEXTARAL 10000 232 23.2+3.17™ 0.530.08
Positive control group
0. 50 10000 20 2.0+1. 46 0.57+0. 05
1. 00 10000 18 1.8+1.20 0. 54+0. 06
2.00 10000 20 2.0+0.79 0.58+0. 05
W
PEXT Y
Female |3ﬂ KR AL 10000 17 1.7+1. 15 0.56+0. 03
Negative control group
X RS
XS AL 10000 210 21.5£7.25™ 0.54+0.08

Positive control group

T SN A R, ™ P<0.01
Note. Compared with the negative control group, ™ P<0.01.

R4 /DRI G O AR AR AR (1>, %)

Table 4 Results of mouse spermatogonial chromosomal aberration test(n,% )

ARGk A 22 e gk

Al (kg bw) i i N T AL TS
Dose Break Fragment Micio body Acentric ring cua ouble _0 Pl Exchange
chromosom  centromeric chromosom
1.00(24 h) 14(87.50) 0(0) 1(6.25) 0(0) 0(0) 0(0) 1(6.2)
2.00(24 h) 17(89.47) 1(5.26) 1(5.26) 0(0) 0(0) 0(0) 0(0)
4.00(24 h) 15(83.33) 1(5.56) 1(5.56) 0(0) 0(0) 0(0) 1(5.5)
4.00(48 h) 13(81.25) 1(6.25) 1(6.25) 0(0) 0(0) 0(0) 1(6.2)
Bt IR 13(76.47) 1(5.88) 1(5.88) 1(5.88) 0(0) 0(0) 1(5.88)
Negative control group
P % BR 2 100(85. 47) 3(2.56) 3(2.56) 4(3.42) 1(0.85) 2(1.71) 4(3.42)

Positive control group
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2.5 90 d ZOFIERE S aeiiacs ML /RIVE SIS ok W =Siiais &
2.5.1 h¥ry—ouse BRI # L (P>0.05) (£6)

90 d BN 28 d KA S ULHWER 5 5 5 i
R BT VA T R B K R I L B T B
L BRI 4 0400 FIHE T (KM ) T S WP
WARG [ EWE, LT,
2.5.2 XKERAE YRR LS RN E SR
SRR AL H A, AR 2 A% ) ik L 4
x5 PEEFEAIEG ARSI LS R (n=5)

Table 5 Results of mouse spermatogonial chromosomal aberration test

WRITTE ,8. 00 g/ (kg + bw) 7 ZH FIXF BEZH K
FRUAG A P | bR | o R 58 S 3% T G, TG 7 I K

FHE (kg « bw) ZARTAHEE( ) A2 A 5 () W AE A (%) A 2253 ZHEEL (o)
Dose Number of observed cell(n) Number of aberrant cell(n) Rate of aberrant cell Mitotic index
1.00(24 h) 5x100 16 3.20+0. 45 18.00+2. 12
2.00(24 h) 5%100 19 3.80+0. 84 18.60+1. 95
4.00(24 h) 5x100 18 3.60+£0. 55 18.20+1.92
4.00(48 h) 5x100 15 3.00+£1. 22 18.80+1. 64
BF X5 B 20 Negative control group 5x100 17 3.40+0. 89 18.40+3. 21
BHPEXT BEZH Positive control group 5%100 76 15.20£1.79™ 17. 60+1. 82
e 5 FIEXT AL e g, ™ P<0.01,
Note. Compared with the negative control group, ™ P<0.01.
&6 90 d 2 HEFMERE X K BULE YA AR B SE I (x£5)
Table 6 Results of total food utilization rate of rats in 90 d oral toxicity test
gl (kg - bw) REIETE (g) PR (g) EHIFHER(%)
Sex Dose Weight gain Food intake Food utilization
/ 426.8+22.5 2404.8+129.7 17.76+0. 58
N 1. 00 424.2+28.8 2396. 1+120.9 17.70+0. 72
e 2.00 433.8+27.5 2496.7+114. 1 17.37+0. 64
Male 4.00 435.9+27. 1 2538.3+111.0 17.19+1. 13
8. 00 415.0+28.7 2367.8+164. 4 17.54+0. 84
/ 209. 6+22.6 1712. 6+35.3 12.23+1.22
N 1.00 217.8+20.4 1681. 6+84.0 12.95+0. 96
i 2.00 199.5+17.6 1671.5+144. 8 11.96+0. 81
Female 4.00 225.5£20.0 1725.4x116. 1 13. 08:£0. 99
8. 00 214.0+£18.0 1719.5+92. 4 12.45+0.97
R7T 90 d 2 TEEE I P IR A A AR ()
Table 7 Results of hematological examination for mid-term in 90 d oral toxicity test
P51 Fli (kg - bw) SE) b g LI AR TTAL IM2L3E 1 £ 40 i R AR /N4
Sex Dose (x10°/L) WBC (x10"/L)RBC (&/L)HGB (%)HCT (x10°/L) PLC
T / 12.07+2.75 8.34+0. 20 154.0+4.2 46.0+1.6 1047+107.0
Male 8. 00 10. 08+2. 96 8.42+0.47 159.8£6.6 48.0+2.4 1101£173.8
W / 6.68+1.24 8.37+0.53 154.4+5.6 46.2+2.2 1040+82. 6
Female 8. 00 6.03+2. 64 8. 18+0. 53 151.4+10.5 45.4+3.0 1059+73. 5
Pl Al (kg - bw) rhpRL A T 4 A% AN T R 241 IR Rk 21
Sex Dose 43 (%) NEU HIP (%) LYM 53 (% ) MON H I3 (%) EOS 53 (%) BASO
T / 24.6£5.6 67.6+5.4 6.42+0.79 1.18+0.29 0. 14+0. 05
Male 8. 00 26.1£7.1 64.5+6.3 7.96+1. 68 1.36+0. 34 0. 10+0. 00
I / 15.8+4.3 77.0+5.2 6.38+0. 76 0.74+0. 54 0. 06+0. 09
Female 8. 00 14.7£3.9 78.5+4.6 6.02+0.72 0.62+0. 28 0.16+0. 11
el F it (kg « bw) PRI FILILE G (%) RIEALH (%) BE NG ] (5) AL AR AT EE M
Sex Dose (% 1012/L) RET Ret percentage Immature ralio PT W ] (s ) APTT
T / 0.24+£0.03 2.89+0.43 51.4£4.0 20.2£0.5 13.8+1.7
Male 8. 00 0.22+0.02 2.57+0.09 48.5+3.0 19.2+1.0 14.1+1. 4
i3 / 0.24+0.03 2.84+0.39 45.2+4.9 21.1+0.9 14.7£1.0
Female 8. 00 0.23+0.03 2.78+0. 45 48.4+4. 1 21.3+0.8 14.3+1. 4
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2.5.4  IMLIRFIN 2 25 R 2.5.5 MR A AL A0 e 25 1
S BAPEXT R Heds , i A i 4. 00 g/ (kg BRI BEPE SR 3 8. 00 ¢/ (kg + bw) 5l

bw) FHEE 4] 40 M43 KRR (%) TH.2.00 o/ (kg BEHGEE T SXEA Hich B 52257 (P<0.05) ,
- bw) Fl 4 PT BEAIKAN 8. 00 ¢/ (kg « bw) FlEmd  [HARTEAMIEZE IE W (EEE N, AU IE7E L)
PT FRAK, HEPE 4. 00 ¢/ (kg « bw) R U4 2R B0 E R B AR &2 1A, 39 2 41 3h ) 45 TR A 5
HE (%) THER R (% ) B (P<0. 05 5% P<0.01) X HREH L3822 7 (P>0. 05) , H HAE I 7E
(£7.3£8.3%9), ASES F R IR (R 10 3R 11 & 12) .

8 90 d & BRI AR W MR A A 45 SR (x5 ,n=10)

Table 8 Results of hematological examination for final-term in 90 d oral toxicity test

. EE ) IR EAR: ) DA M EHA IR /MR
P i (kg - bw) 5 2 0
Sex Dose (x10°/L) (x107/L) (g/L) (%) (x10°/L)
WBC RBC HGB HCT PLC
/ 9.46+2.45 8.67+0.91 149. 1+13.3 44.46.0 934+107.9
\ 1.00 8.38+1.32 9.09+0. 25 153.1£5.3 47.321.7 945+77. 8
e 2.00 9.57+1.85 8. 68+0. 40 145.8+7.3 45.5£2.0 892+149.6
Male 4.00 9.38+1.48 8.90+0. 71 149. 1+13. 1 46.9+3.9 958+161.6
8.00 8.21+2.10 8.75+0.28 149.8+5.3 47.0+1.3 937+115.3
/ 5.48+1.95 8.45+0.28 148. 6+4.8 44.8+1.3 908+73. 7
i 1.00 5.22+1.90 8.30+0. 46 145.9+8. 1 44.0+2. 4 896+141. 6
Fe'fn&ale 2.00 5.14x1.73 8.200. 22 145.4x4.0 44.0+1.2 883+109. 2
4.00 5.31x2.01 8.30+0. 28 146.3+2.3 44.0+1. 1 890+98. 4
8. 00 5.36+2.17 8.37x0.47 146.5+7.5 44.3+2.3 909+81. 6
- IR (ke - b) et ezl T L 24t TRAZ AN Y W& TR 240 it W& Bk 41
Sex Dose FATH (%) (%) A (%) A (%) A (%)
NEU LYM MON EOS BASO
/ 33.019. 1 59.3£9.0 6.68+1.07 0.910.59 0. 12:0. 08
1.00 29.2+8. 4 61.1+9. 1 8.731.85 0.940. 37 0. 120. 06
e 2.00 32.744.0 57.245.4 8.72+2. 10 1.26+0. 47 0.20+0. 11
Male 4.00 31.9+7.9 57.6+8.0 8.57+2.45 1.79+0.59 0. 170. 09
8. 00 38.0£10.5 53.19. 1 7.31x2.24 1. 43£0. 90 0.22+0. 11
/ 19.3+3.9 72.8+4.0 6.68+1.37 1.080. 76 0. 16+0. 10
_ 1.00 25.9+7.7 65.4+8. 1 7.340. 96 1. 240. 46 0.16:0. 18
Feﬂfale 2.00 23.15.9 67.2+6.8 8.23+1.53 1. 40+0. 72 0.100. 14
4.00 29.0+8.6" 62.6+9.9" 8.31x1. 14 1.030. 50 0.13+0. 15
8. 00 23.246.9 67.8+6.3 7.86+2. 15 1.02:0. 55 0.11:0.17
P I (ke - b) Wéﬂﬁéﬁﬂﬁﬁ%ﬁ( ZILL T o3 H KB {56 0L it S s ) ?ﬁﬂzé’ﬁé‘j\éﬂu
Sex Dose (x107/L) (%) (%) (s) TR (5)
RET Ret percentage Immature ralio PT APTT
/ 0.200. 03 2.410.75 47.046.2 21.5£1.0 18.5<1. 1
‘ 1.00 0.210. 03 2.27+0.32 45.2+4.2 21.3=1. 1 18.9+1.6
e 2.00 0.19:0. 02 2.23+0.21 46.123.2 19.7£1.5* 19.6=1.5
Male 4.00 0. 190. 02 2.16+0.46 45.945.4 21.1x1.1 17.3£1.9
8. 00 0. 18+0. 03 2.07+0.32 46.16. 1 20.0+1.3" 18.4+1.0
/ 0.210. 04 2.47+0.42 38.56.4 21.9x1.7 13.4=1.5
_ 1.00 0. 180. 03 2.23+0.40 40.6+7.7 20.3£1.0 14.7+1.2
Fe"i]e 2.00 0.20+0. 03 2.42+0.32 41.8+9.3 20.5+0.8 13.4£1.3
4.00 0. 190. 03 2.32+0.34 43.2+4.0 20.9x1.5 14.7+1.3
8. 00 0. 190. 03 2.24x0.37 40.4x5.4 21.0+1.2 13.0£1. 4

A AR, T P<0.05, T P<0.01,
Note. Compared with the negative control group, *P<0.05, ™ P<0.01.
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2.5.6 JRIEKAE LGSR

5 B L, R T B P 8,00 g/ (kg -
bw) FIEARE A B EMEZE S (P<0.05) ;50K
HWIMEME 2.00 ¢/ (kg - bw) FlE 4 pH (HF B &2
5 (P<0.05)  HIHFEARM R ZIEFEIEHE N, A A
AFTEAE W 238 S, AR 45 51 a2 45 T4 B 4 T
WEEER,

2.5.7 JRERAEF

(1) KA

90 d 28 H R IR 45 S, KAR WSS 4450 i 41
S A FCRAR B O R B
BERE. T s b g R
[N ZE Y S NWESIN TR A = =S (=N T
I JE 25 2H 2 B XK UL P B S

RO 90 d & DRI WSS M IR AR LS R (v2s,n=5)

Table 9 Results of hematological examination for recovery-term in 90 d oral toxicity test

SE AR AR IRn e MM £12E 1 212 AR /R THEL
P51 I (kg « bw) 9 12 9
Sex Dose (x10°/L) (x10°/L) (g/L) (%) (x10°/L)
WBC RBC HGB HCT PLC
T / 10. 89+2. 32 8.89+1.09 137.8+16.0 43.5+5.0 801+85.5
Male 8. 00 9.55+2.63 9.35+0.76 146.0+7.2 46.7+2.4 879+113.3
i3 / 5.18+1.71 8. 64+0. 26 150.0+3.5 46. 1x1.1 784+46.3
Female 8. 00 5.48+1.95 8.49+0. 42 149. 6+6. 5 45.8+2.3 848+101.9
P A (kg - bw) :E‘/f’i*f/i?ﬂiﬂﬂ l*ﬂ‘lﬂ?ﬂﬂﬂ@ fﬁﬁ?ﬂﬂﬂ@ iﬁﬂﬁéﬂﬂﬂﬂ fﬂﬁ’ﬁ]ﬁéﬁiﬂﬂ
Sex Dose Hr (%) Hor (%) Hor (%) HAr (%) Hr (%)
NEU LYM MON EOS BASO
T / 24.6+5.6 67.6+5.4 6.42+0.79 1. 18+0. 29 0. 14+0. 05
Male 8. 00 26.1+7.1 64.5+6.3 7.96+1. 68 1.36+0. 34 0. 10+0. 00
i3 / 15.8+4.3 77.0+5.2 6.38+0.76 0.74+0. 54 0. 06+0. 09
Female 8. 00 14.7+3.9 78.5+4.6 6.02+0. 72 0.62+0. 28 0.16+0. 11
o A1 (kg - bw) Wéﬂﬁi’lﬂﬂﬂ}é\ﬁ [ ANE R AR L F T 101 6 J57 1) ‘{ﬁﬁé%ﬁﬁ@élﬂl
Sex Dose (x10"/L) (%) (%) (s) TG AT ()
RET Ret percentage Immature ralio PT APTT
i3 / 0.24+0.03 2.89+0. 43 51.4+4.0 20.2+0.5 13.8x1.7
Male 8. 00 0.22+0.02 2.57+0.09 48.5+3.0 19.2+1.0 14.1+1. 4
e / 0.24+0.03 2.84+0.39 45.2+4.9 21.1+0.9 14.7+£1.0
Female 8. 00 0.23+0. 03 2.78+0. 45 48.4+4.1 21.3+0.8 14.3+1. 4
R 10 90 d 22 AR U R CEE R (vts,n=35)
Table 10 Results of biochemistry examination for mid-term in 90 d oral toxicity test
5 7 (kg - bw) ﬁ%ﬁg%% ﬂ%ﬁ;ﬁg{% JRZ (mmol/L) HILEF ( wmol/L) AH [ % ( mmol /L)
Sex Dose iede TR BUN CR CHO
(U/L)ALT (U/L) AST
T 56.6+9. 8 173.2+33.9 6.76+0. 44 26.98+5. 07 1.43+0. 18
Male 8.00 51.4+3.8 195.2+33.5 6.30+0. 34 26.90+3. 87 1.52+0.28
I 49.0+8.9 159.4+18.3 6.51+0.51 29.81+3.01 1.48+0. 32
Female 8. 00 49.4+8. 4 142.2+16.5 6.46+0. 63 32.66+4. 55 1. 80+0. 37
5 il (kg » bw) Hit =8 (mmol/L) I BE ( mmol /L) BEHA(gL) HEH (/L) HAEE/BREE
Sex Dose TG GLU TP ALB ALB/GLB
T 0.56+0. 12 7.38+0. 88 56.6+1.6 28.4+1.7 1.01+0. 07
Male 8.00 0.55+0. 10 7.00+0. 68 56.0+1.2 29.1+0.5 1. 08+0. 06
I 0.35+0. 11 6.16+0. 63 59.0+0.9 29.7+0.9 1.01+0. 09
Female 8.00 0.49+0. 18 6. 05+0. 80 58.8+2.1 30. 1+2. 4 1.06+0. 15
VERl EL (kg - bw) | BEEBREG(U/L)  AAREEIE(U/L) B (mmolL) B pamol/ L) A (mmol/1)
Sex Dose ALP GGT K* Na* Cl~
i3 88.6+11.9 2.22+0. 34 6.02+0. 28 140. 2+0. 45 104. 4+0. 55
Male 8. 00 90.4x14. 1 2.34+0. 38 6.30+0. 48 140. 0+2. 00 105.0+2. 24
i3 50.4+9.0 2.64+0.33 5.96+0. 86 139.8+1.92 103. 8+0. 84
Female 8. 00 45.4+9. 8 2.30+0. 26 6.40=0. 54 141.6+1. 34 105.6+1.34"

5 A, P<0.05,

Note. Compared with the negative control group, * P<0. 05.
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(2) LU B AR AT

Xof B R ) et 2 R BR A IO e D) A A
IR L v ) 4 A /D B sl b B i
AR MO B T R R L RO e v ) 2 ) I
A 1 AT ULEE 2 /N Y R 0 S e A, kb
PR A& A LIS, A T A SR B8, I v 79 s %
FRAL4S 1 PR DL YA DX PN AS0TR B9 9 0 A 5 Pk 5
FEd 1 F AT WLEE S i Sl 5850 il o s ik A
SR, T o FR 2L O e ) 4 % R 4 4%

A1 H LS EI A 5 58, Ml b He 3 A | il BE A
JEE IR A s R 76 B AT 8 A0 VR 30 A R
XFRRZH A5 1 R BT S T /N AR PR /NS | 2 4
JHO A G, W8 A 4 € 3 i, TR P IR P S A
X, A BN IR e, NE B AR A

(3) WERS R B0 45 21

F5 N N /=1 RN 1 N S = g
BF BB SR BFFER T OSSR 2 4G I A
AR RS X IR LRI T B PR 25 % (P>0.05)
(F13~3%16),

F 11 90 d & I FFPERE AW MR A LS5 R (225 ,n=10)

Table 11 Results of biochemistry examination for final-term in 90 d oral toxicity test

eI R (kg - bw) AARE NEsme & Gomol/L)  AUF(wmol/L) A T ol /1)
Sex Dose LRI HLHCRS BUN CR CHO
(U/L)ALT (U/L) AST
/ 51.4+10.0 150. 4+23. 0 5.53+0.29 37.35+6. 15 1.37+0.23
' 1. 00 52.0+10. 4 149. 8+22. 4 5.45+0.57 36.57+5.97 1. 26+0.27
s 2.00 56.3+8.4 161. 6+20.2 5.99+0. 69 40. 28+6. 65 1.30+0. 22
Male 4.00 56.1+9. 6 173.5+30.0 5.66+0. 41 39.83+5.24 1. 38+0. 22
8.00 51.2+6. 1 174.5+29.5 5.640. 56 35.68+6. 03 1.24+0.23
/ 48.6+7.5 168. 8+23.4 6.79=0. 51 47.62+7.25 1. 56+0. 26
‘ 1. 00 47.2+7.5 176.3+30. 1 6.12+0.70 52.60+7. 05 1. 55+0. 31
e 2.00 50.7+7.3 167.8+19.0 6.20+0. 63 43.98+5.38 1. 66+0. 26
Female 4.00 45.4+7.1 163.3+19. 1 6.33+0. 54 43.22+7.86 1. 65+0. 32
8. 00 50. 4=6.7 160. 9+16. 4 6.35+0. 82 44. 69+5.38 1. 58+0. 30
5] FliE (kg - bw)  Hl =8 (mmol/L) 1A ( mmol/L) BEA(g/L) HEH(g/L) FERE A /BRE A
Sex Dose TG GLU TP ALB ALB/GLB
/ 0.50+0. 11 7.58+1.02 56.4+3.7 25.7+2.2 0. 84+0. 07
‘ 1.00 0.50+0. 15 7.41x1.02 56.7+3.5 26.3+2.7 0. 870. 09
e 2.00 0.43=0. 16 7.82+0. 87 59.4+4.0 26.9+2.3 0. 83+0. 09
Male 4.00 0.51+0.20 7.81=1. 11 55.4+3.7 25.5+2.2 0. 86+0. 09
8.00 0.45+0. 17 7.91+0. 71 57.8+3.9 26.7+2.0 0. 86+0. 07
/ 0.47+0. 14 7.26+1.00 64.3+3.7 33.1+1.3 1. 07+0. 09
1.00 0.42+0. 14 6. 870. 94 63.6+3.2 32.942.6 1.08+0. 10
‘ e 2.00 0.51=0. 14 6. 66x1. 00 65.0+3.2 34.2+1.8 1. 11+0. 09
Female 4.00 0.45+0. 14 6.90+0. 93 64.8+3.6 34.1+2.4 1. 11+0. 09
8.00 0.48+0. 16 6. 67+0. 94 63.75. 4 33.412. 1 1. 11=0. 09
4531 FE (kg - bw) B&EEU%?%@& /ﬁ%%tfffj(% A (mmol/L) £ ( umol/L) £ (mmol/L)
Sex Dose ALP GCT K* Na* Cl™
/ 56.4=10. 1 2. 68+0. 32 5.84x0. 66 142.2+3.91 105. 62.5
1. 00 56.7+11.7 2.70+0. 36 5.62+0. 46 139. 5+5. 80 104.2+6.5
fe 2.00 53.2+11.8 2. 640,37 5.990. 69 142. 6+3. 06 106. 6+2.7
Male 4.00 50.2+10. 3 2.41+0. 45 5.40+0. 46 138.8+3.7 103.3£2.3
8.00 54.7+9.8 2.45+0.35 5.50+0. 49 142.422.8 105. 7+2.2
/ 31.2+5.9 2.3420.37 5.70+0. 67 142.9+1.5 105. 1+2. 4
1. 00 28.9+4.3 2.37+0.42 5.27+0. 66 143.1+1.7 105.3+2. 1
He 2.00 29.5+4.6 2.29+0.35 5.610. 67 142.6+1.0 105.5+1.2
Female 4.00 28.1+4.6 2.15+0. 31 5.50+0. 80 142.41.0 105.3+1.5
8.00 29.9+4.5 2.31+0. 44 5.79+0. 42 142.5+1.0 105.8+1.5
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Table 12 Results of biochemistry examination for recovery-term in 90 d oral toxicity test

F12 90 d & HFEEEGR A WA R RAE LSS R (x2s,n=5)

NARE MBS NiCE7) .
sl (kg + b i o JR% /L JULE /L JOEL e /L
DI RGE egmon) agmuny  OFmo/l) IBTCeml) H(mmol/1)
i ALT AST
i3 / 63.8+11.3 203.2+38.8 5.79+0. 62 51.40+6. 53 1.28+0. 14
Male 8. 00 57.49.2 174.0+29. 3 5.640. 82 50.92+7. 70 1.350. 19
W / 41.4+6.5 128.2+17.7 6.28+0. 86 48. 74+8. 67 1.63+0. 18
Female 8.00 41.0+4. 8 131.8+18. 1 5.77+0. 68 51.74+8. 11 1.75+0. 26
531 M (kg - bw)  HIM=FEE (mmol/L) 1% (mmol/L) MEH(g/L) HEH (/L) HEH/BREH
Sex Dose TG CLU TP ALB ALB/GLB
i3 / 0.73+0. 14 9.65+1. 80 61.0+3.2 30.4+2.3 1. 00+0. 08
Male 8.00 0.70+0. 12 9.56+1.45 59.0+3.0 28.5+2.3 0.93+0.08
Wi / 0.56+0. 16 9.01+0. 33 67.1+£4.0 33.8+3.0 1.02+0. 09
Female 8. 00 0.55+0. 17 8. 87+0. 85 67.7+4.6 33.8+2.2 1. 00+0. 10
£S5 FiE (kg « bw) BRPEBERREG (U/L) AR ik (U/L) B (mmol/L) 4 ( wmol /1) % (mmol/L)
Sex Dose ALP GGT K* Na* cl”
i3 / 63.4+9.9 2.58+0.55 5.72+0.50 142.2+7.9 106.0+3.5
Male 8.00 59.6+9. 1 2.42+0.20 5.38+0. 53 141.6+4.3 105.2+2.5
Wi / 24.0+4. 4 3.38+0. 56 5.76+0.99 140. 0+4. 1 104.4+2.6
Female 8. 00 22.4+3.6 2.87+0.41 5.60+0. 92 143.6+5.2 106.4+2. 8
R 13 90 d & AR B ARNEARS T i (xv2s,n=10)
Table 13  Organ weight for final-term in 90 d oral toxicity test
P51 FiE (kg - bw) i (g) DE(g) Ml (g) B AR () JH(g)
Sex Dose Brain Heart Thymus Adrenal gland Liver
/ 1.914+0. 185 1.342+0. 141 0.474+0. 117 0.061+0. 008 13.034+1. 303
‘ 1. 00 1.918+0. 047 1.349+0. 180 0.484+0. 100 0. 061+0. 006 12.269+1. 070
e 2.00 1. 824+0. 152 1.296+0. 084 0.505+0. 102 0.064+0. 013 12.789+1. 412
Male 4.00 1. 859+0. 145 1.341+0. 145 0.451+0. 094 0. 060+0. 005 12. 629+0. 966
8. 00 1. 933+0. 140 1.251+0. 125 0.433+0. 099 0.064+0.015 12.239+1. 407
/ 1. 766+0. 068 0. 841+0. 098 0. 382+0. 089 0.086+0.018 6.908+0. 953
} 1.00 1.722+0. 069 0. 828+0. 096 0. 380+0. 053 0.079+0. 022 6. 897+0. 628
e 2.00 1. 746+0. 065 0. 831+0. 100 0. 354+0. 075 0.075+0. 004 6.413+0. 260
Female 4.00 1.787+0. 073 0. 848+0. 074 0. 386+0. 060 0.080+0.016 6.713+0. 828
8.00 1.757+0. 097 0. 846+0. 078 0.383+0. 076 0.078+0.013 6. 859+0. 582
BRI (kg - b) (o) W(e) AL/ TH(g) W5/ SR )
Sex Dose Kidney Spleen Testis/ Uterus Epididymis/Ovary
/ 3.247+0.314 0.922+0. 135 3. 124+0. 290 1.317+0. 115
1. 00 3.270+0. 272 0. 850+0. 042 3. 135+0. 275 1.381+0. 171
e 2.00 3. 183+0. 294 0. 864+0. 100 2.984+0. 200 1.350+0. 181
Male 4.00 3.196+0. 222 0.851+0. 083 2. 898+0. 466 1.259+0. 158
8. 00 3.056+0. 354 0. 838+0. 102 2.917+0. 130 1.274+0. 143
/ 1.787+0. 179 0. 576+0. 049 0.682+0. 119 0. 175+0. 028
! 1. 00 1.749+0. 165 0.555+0. 055 0. 685+0. 126 0. 171+0. 019
He 2.00 1. 636+0. 177 0.526+0. 043 0.701+0. 160 0. 172+0. 036
Female 4.00 1. 645+0. 164 0. 553+0. 059 0. 774+0. 210 0. 188+0. 032
8. 00 1.692+0. 170 0.561+0. 058 0.754+0. 272 0. 177+0. 037
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R 14 90 d 2 HFEEREARNES REL (25,0 =10)

Table 14  Organ coefficient for final-term in 90 d oral toxicity test

5 FiE (kg - bw) 2SR (g) i/ A (% ) Lo/ (%) M i/ 1A (%) B LA E (%)
Sex Dose Fasting weight Brain/bw( %) Heart/bw( %) Thymus/bw( %) Adrenal gland/bw( %)
/ 479.3£22. 1 0.40+0. 04 0.28+0.02 0.10+£0. 03 0.013+0. 001
X 1. 00 475.3+27.8 0. 40+0. 03 0.28+0. 04 0. 10£0. 02 0.013+0. 002
e 2.00 482.8+27.2 0.38+0. 04 0.27+0.02 0.10+0. 02 0.013+0. 003
Male 4.00 488.9+27.6 0.38+0. 04 0.27+0.02 0.09+0. 02 0.012+0. 001
8. 00 472.7+27.7 0.41+0.04 0.26+0. 02 0.09+0. 02 0.014+0. 003
/ 269.1+18.3 0. 66+0. 03 0.31+0.03 0.14+0.03 0.032+0. 007
) 1.00 275.2+17. 1 0.65+0.05 0.30+0. 03 0.14+£0.02 0. 029+0. 008
L 2.00 254.3+18.6 0.69+0.05 0.33+0.04 0.14+£0.03 0. 030+0. 003
Female 4.00 272.7%15.2 0. 660. 05 0.310.03 0. 14x0. 02 0. 0290. 005
8. 00 269.9+18.2 0. 65+0. 04 0.31+0.03 0.14+0.02 0. 029+0. 006
BH O AGeeb BT W WA SAGEE/RTR() R
Sex Dose Liver/bw( %) Kidney/bw( %) Spleen/bw (%) Testis ( Uterus) /bw( % )
(Ovary)/bw( %)
/ 2.72+0.23 0.68+0.07 0.19+0. 02 0.65+0.05 0.31+0.03
‘ 1.00 2.58+0. 15 0. 69+0. 05 0. 18+0. 01 0. 66+0. 05 0.33+0.03
e 2.00 2.65+0.23 0. 66+0. 05 0. 18+0. 02 0. 62+0. 07 0.31+0. 04
Male 4.00 2.58+0. 14 0. 65+0. 05 0.17+0.02 0.59+0. 09 0.29+0. 03
8. 00 2.58+0.20 0. 65+0. 06 0. 18+0. 02 0.62+0. 04 0.31+0. 04
/ 2.56+0.20 0. 66+0. 05 0.21+0.02 0.25+0. 04 0.08+0. 01
5 1. 00 2.51+0. 15 0. 64+0. 06 0.20=+0. 01 0.25+0.05 0.08+0. 01
e 2.00 2.53+0.12 0. 65+0. 07 0.21+0.02 0.28+0. 06 0.09+0. 02
Female 4.00 2.46x0. 22 0. 600. 05 0. 200. 02 0.28+0. 07 0. 080. 01
8. 00 2.54+0. 15 0. 63+0. 05 0.21+0.02 0.28+0. 10 0.08+0. 01
R 15 90 d L MR B INZE AIE AR A (ws ,n=10)
Table 15 Organ coefficient for recovery-term in 90 d oral toxicity test
5 i (kg « bw) i () OlE(g) Mz (g) B LR () JF(g)
Sex Dose Brain Heart Thymus Adrenal gland Liver
T / 101. 965+0. 102 1.338+0. 186 0.486+0. 130 0. 052+0. 011 12.407+1.717
Male 8.00 101. 934+0. 085 1.317+0. 095 0. 435+0. 099 0.057+0. 010 11.955+1. 138
it / 101. 720+0. 046 0. 823+0. 116 0.350+0. 049 0.075+0. 019 7.072+0. 561
Female 8. 00 101. 677+0. 146 0. 858+0. 095 0.357+0. 067 0. 075+0. 006 6.936+0. 667
PES ik (kg « bw) H(g) i (g) I/ FE(g) Bt 52/ B ()
Sex Dose Kidney Spleen Testis/ Uterus Epididymis/ Ovary
T / 103. 041+0. 442 0.781+0. 125 3.130=+0. 226 1.312+0. 317
Male 8. 00 102.917+0. 195 0. 814+0. 115 2.891+0. 207 1.358+0. 164
e / 101. 741+0. 142 0.562+0. 058 0.726+0. 164 0. 169+0. 028
Female 8. 00 101. 716+0. 102 0.567+0. 079 0. 679+0. 098 0. 163+0. 015
R16 90 d NI WISTRIERR R AL (245,0=10 )
Table 16 Organ coefficient for recovery-term in 90 d oral toxicity test
el (kg + bw) AT (g) i/ VR H (% ) O/ EE (%) ¥ fi/ PR EE (%) B LR ARE (%)
Sex Dose Fasting weight Brain/bw Heart/bw Thymus/bw Adrenal gland/bw
iz / 10468.2+22. 6 0.42+0.03 0.29+0. 03 0.10+0.03 0.011+0. 002
Male 8.00 10464.0+17.9 0.42+0.02 0.29+0. 01 0.09+0. 02 0.012+0. 002
it / 10267. 8+22.0 0. 65+0. 06 0.31+0. 05 0.13+0.03 0. 028+0. 007
Female 8.00 10263.2+14.0 0. 64+0. 04 0.33+0. 03 0. 14+0. 03 0. 029+0. 003
el (kg - bw) WK (%) /R (%) i/ AR (% ) SEIL(FE) /MR (%) (PR AR (%)
Sex Dose Liver/bw Kidney/bw Spleen/bw Testis( Uterus) /bw  Epididymis( Ovary ) /bw
T / 102. 64+0. 26 0. 65+0. 08 0.17+0. 02 0.67+0.02 0.28+0. 06
Male 8. 00 102. 59+0. 24 0.63+0.04 0. 18+0. 02 0.63+0. 06 0.30+0.04
i3 / 102. 65+0. 26 0.65+0.08 0.21+0.02 0.27+0. 06 0. 06+0. 01
Female 8.00 102. 64+0. 23 0. 65+0. 06 0.22+0. 04 0.26+0. 03 0. 06+0. 01
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