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Study of Long — Term Toxicity of Shuanghuanglian Oral Liquid
Qimuge' LI Gengsheng®,GUO Zhonghua',SU Fengshan',ZHANG Lizhuang',WANG Xiaobing'
(1. Henan Taloph Pharmaceutical Co. ,Lid. ,Zhengzhou,Henan,China 450001 ; 2. Henan Institute of Traditional Chinese Medicine ,Zhengzhou ,Henan
China 450003 )

Abstract: Objective To investigate the long — term toxicity of Shuanghuanglian Oral Liquid in rats. Methods A total of 120 SD
rats were randomly divided into the control group (equal volume of solvent),low —,medium —,and high — dose Shuanghuanglian
Oral Liquid groups (10,20,40 mL / kg),with 30 rats in each group. The rats were given corresponding drugs or solvents (20 mL / kg)
by gavage twice a day for 13 weeks,with a recovery period of four weeks. The general physiological indicators, clinical pathological
indicators and histopathological indicators of rats were detected. Results In terms of general physiological indicators,no abnormal
reaction related to the test substance was observed in the cage of rats in the control group and drug groups during the
administration and recovery periods;there was no significant difference in body mass of rats in the drug groups and control group
during the same periods (P > 0.05);and no toxicological change was observed in the food intake of rats in drug groups. In terms
of clinical pathological indicators, no toxicologically abnormal change was observed in hematology, serum biochemistry, coagulation
and urine indicators of rats in each drug group at the end of administration and recovery period. In terms of histopathological
indicators, the kidney mass of male rats in the medium — and high — dose groups,liver and kidney coefficients of male rats in the
high — dose group were significantly higher than those in the control group at the end of administration (P < 0.05 or P < 0.01),
possibly related to the test substance;only mild hypertrophy of liver cells in two male rats in the high — dose group was observed
through the histopathological examination, and no obvious abnormality was observed in the kidneys. Conclusion No obvious toxic
reaction was observed after 13 weeks of continuous gavage of Shuanghuanglian Oral Liquid in rats,and no delayed or accumulated
toxic reaction was observed at the end of the recovery period;the no observed adverse effect level (NOAEL) in this study was
40 mL / kg,which was 7.5 times the clinical equivalent dose,indicating that the clinical dosage is a safe dose.

Key words: Shuanghuanglian Oral Liquid;repeated administration;long — term toxicity experiment;rat
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Tab.1 Hematological indicators of rats (X * s)

SERALE (ml. [ kg)

e )

A v

0 10 20 40 0 10 20 40

BHER WBC(x10°/L) 1.10+0.40 1.40£0.50 1.80£0.90 1.10£0.30 5.90+1.90 4.70£1.90 7.30+2.90 5.70+0.80
(n=10)  RBC(x10%/1) 6.29+0.41 6.20+0.57 6.22+0.40 6.14+0.33 7.63+0.65 7.40+0. 54 8.03£0.78 7.48+0.50
Hb(g/L) 135.00£5.00  134.00£6.00  134.00+10.00  129.00+6.00 151.00£8.00  150.00+7.00  154.00+8.00 146.00 +9.00

HCT(%) 33.60+2.00 32.80+2.60 33.20£2.00 32.60+1.10 37.70 +4.00 37.90+2.50 40.60+3.30 38.60+2.40

MCVI({L) 53.50+1.00 53.00+2.00 53.40+1.20 53.20+2.30 49.30+1.30 51.30£1.50"  50.70£1.70 51.70+0.80"

MCH(pg) 21.50£0. 80 2170+ 1.50 21.50£1.50 21.00£1.20 19.90+1.10 20.40£0.70 19.30 £ 1.60 19.50£0.50
MCHC(g/L) 402.00£14.00  410.00£22.00  402.00£20.00  395.00+11.00  403.00£25.00  397.00£17.00  381.00+£22.00°  378.00+7.00°

RDW(%) 11.40 +0.40 11.50+0.20 11.60 +0. 50 11.30+0.40 11.90 +0.40 12.00+0.20 11.60 +0.20 11.60 +0.30
PLT(x10°/1) 446.00£67.00  509.00+66.00  531.00+67.00  514.00+80.00  575.00+90.00  532.00+61.00  587.00+78.00  511.00+65.00

PCT(%) 0.32+0.06 0.36+0.05 0.38+0.07 0.36+0.07 0.41£0.07 0.37£0.05 0.41+0.06 0.36+0.05

MPV(IL) 7.00£0.30 7.00£0.40 7.20£0.40 7.00£0.30 7.20£0.40 6.90£0.30 7.00£0.10 7.00+0.20

PDW (%) 12.40£0.50 12.50 £0. 50 12.80£0.50 12.40£0.40 12.60 £ 0. 60 12.10£0.30 12.50£0.40 12.50 £0. 50

LYM(%) 77.70+7.60 78.60+7.70 77.10+6.80 75.70+5.30 82.10+7.00 84.30+2.80 82.10+8.20 81.80+9.30

MONO(%) 0.35+0.75 0.21+0.45 0.39+0.67 0.22+0.47 0.30+0.52 0.10£0.13 0.09+0.14 0.11+0.12

NEUT(%) 18.40 +8.40 17.60+7.80 19.00 £ 6. 60 19.70 +4.80 15.90+7.20 14.10+2.80 15.40+8.50 16.20+8.70

£0S(%) 3.60+1.90 3.60+1.70 3.50+1.50 4.40£2.30 1.70+0.90 1.50£0.90 2.40+1.40 1.90+1.20

BAS(%) 0.00+0.00 0.00+0.00 0.00+0.00 0.00+0.00 0.09+0.14 0.00+0.00 0.01+0.03 0.08+0.19

Reti(%) 13.30£1.20 14.00 +0.80 14.30+1.00 14.10£0.90 13.30£1.20 13.20+1.10 13.20+£1.00 14.30£0.70

I3 WBC(x10°/1.) 1.60 +0.80 1.40+0.50 1.60+0.30 0.80£0.20 4.90£1.00 4.50+£2.20 4.70+2.90 4.30£1.20
R RBC(x 10%/1) 6.80+1.03 6.53£0.55 6.83+0.69 6.92£0.36 7.64+0.55 1.71£0.37 7.55£0.59 8.29+0.80
(n=5)  Hb(g/L) 141.00+12.00  137.00£7.00  136.00£9.00  138.00+6.00 145.00£5.00  141.00+7.00  144.00 +8.00 152.00 +5.00
HCT(%) 36.70 +4.70 35.70+2.50 36.30+2.40 37.10£1.90 38.90£2.10 37.70+£3.10 38.00+2.30 42.30+4.20

MCV(L) 54.20£2.50 54.70+1.00 53.30+2.50 53.60+1.80 50.90+1.70 48.80+1.80 50.30 + 1..60 5100+ 1.60

MCH(pg) 20.80+1.40 21.00+0.80 20.00+1.00 20.00+0.70 19.00+1.30 18.30+0.30 19.10+1.10 18.40+1.30
MCHC(g/L) 384.00+15.00  385.00+10.00  376.00+12.00  373.00+5.00 373.00+16.00  375.00+11.00  380.00+12.00  361.00+25.00

RDW (%) 11.40+0.20 11.10+0.30 11.20+0.30 11.10+0.30 11.80+0.10 11.90+0.20 11.70+0.30 11.60 +0. 10
PLT(x 10°/1) 509.00£64.00  517.00+31.00  537.00£94.00  537.00«111.00  647.00£93.00 ~ 542.00+66.00  601.00+109.00  638.00+108.00

PCT(%) 0.36+0.05 0.37+0.04 0.39+0.08 0.39£0.09 0.46+0.08 0.38+0.06 0.43£0.10 0.47+0.11

MPV({L) 7.10£0.30 7.20+0.30 7.20£0.30 7.30+0.30 7.10£0.40 6.90+0.30 7.00£0.30 7.30£0.50

PDW (%) 12.60£0. 50 12.60£0.80 12.60£0.70 12.70£0.30 12.60+0.70 12.40£0.20 12.50£0.30 12.80+0.30

LYM(%) §5.00+4.50 86.80 + 4. 80 89.10+3.40 89.10+5.00 87.30£2.60 86.00+2.70 84.30 £ 4.60 §8.20+3.30

MONO(%) 0.36+0.80 0.00+0.00 0.00+0.00 0.00+0.00 0.80+1.31 0.28+0.55 0.18+0.20 0.16+0.23

NEUT(%) 9.00+3.60 8.50+3.10 7.00+1.50 7.90+2.30 9.00+2.80 10.70 +1.40 11.70+3.50 8.80+2.70

£0S(%) 5.70+4.20 4.80+1.70 3.90+2.20 3.00+4.00 2.90+2.30 3.10+1.80 3.80+1.50 2.80+0.70

BAS(%) 0.00£0.00 0.00 0. 00 0.000.00 0.000.00 0.00£0.00 0.000.00 0.00£0.00 0.00+0.00

Reti(%) 12.80£0.80 13.50+1.70 12.20+0.80 13.40+1.10 12.40+1.10 13.50+1.30 12.60 £ 1.50 12.20£0. 80

3P A B4 No. 66 SIS AR T, R AL, MBS R AR A B R n SR A OF 4, FAR.

Note: Indicators of the rat No. 66 in medium - dose group are abnormal and not included,so n was nine and four at the end of administra-

tion and recovery period,respectively (for Tab. 1 — 7).
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Tab.2 Serum biochemical indicators of rats (X = s)

#h - A 2 (L. fkg) AR (. kg)
0 10 2 40 0 10 2 40
SHER AU/ 38.00£27.00  31.00+7.00 27.004.00 28.00+6.00 41.00+9.00 34.00+7.00 36.00+5.00 31.00+5.00°
(n=10)  AST(U/L) 101.00£52.00  87.00+18.00 87.00+25.00 92.00+23.00 108,00 11.00 98.00+19.00 12100+ 33.00 95.00+17.00
TP(g/1) 0.00£620  71.90£5.40 71.2043.40 69.80+3.50 59.50+1.50 58.002.90 59.40+2.00 57004310
ALB(g/1) 29.00£3.20  30.80£2.70 30.10£1.60 30.902.20 2.100.80 2.50£1.30 2.20£1.00 2.200.80
GLB(g/L) 0.90£350  41.10+3.20 41.10£2.00 38.90+1.70 37.40+1.50 36.502.10 37.20£1.9 34.90£2.80°
AIG 0.68:+0.08 0.72+0.08 0.70£0.00 0.7340.05 0.56+0.05 0.56+0.05 0.56£0.05 0.59:£0.07
TBiL ol /1) 3.1640.58 2.94+0.40 2.97+0.28 3.13£0.39 2.51£0.33 2.47+0.23 2.47£0.30 3.05£0.23"
ALP(U/L) 3.00£5.00 29.00+8.00 26.00£5.00 28.00£7.00 85.0017.00 8800 24,00 85.0012.00 85.0023.00
LDH(U/L) 757.00£234.00  827.00£309.00  900.00£523.00  1078.00£293.00  992.00+316.00  897.00+278.00  1282.00£430.00  1151.00+392.00
CK(U/L) 5.004123.00  440.00£153.00  S12.00£300.00  S63.00+182.00  S6200+194.00  S3LOO+168.00  807.00#352.00 57200+ 178.00
GLU(mmal /1) 6.93+0.64 6.7440.65 6.50£0.50 6.3440.34 8.10+0.70 8.03£1.32 7.93¢1.04 T.68+1.23
UREA(mmol /) 5914101 5.15:0.77 6.62¢1.12 5.01£0.89 5.7240.63 6.19:+0.66 5.84+1.05 4334051
UA(pmol /) 38.60£9.90  43.00£10.40 41.50£11.80 43,10+ 14.40 58.10+12.60 64.4015.20 60.10+9.50 43.30£8.60°
CREA(umol /1) 0.40£440 4170270 44.90£5.70 41.90+1.70 £2.30£2.70 39.80+3.80 39.20£2.40 3910440
TC(mmol /1) 2.08+0.57 1.86+0.52 1.91£0.40 1.98+0.44 1.42£0.483 1.46:0.24 1.24£0.16 1.00£0.227
76 mol /) 0.45£0.11 0.42£0.13 0.68+0.34 0.49+0.20 0.43£0.13 0.5320.16 0.74£0.26" 0.91£0.25"
K* (mmol /L) 4.02£0.19 415:0.31 4.12£0.16 414£0.22 4,55:0.22 4.54£0.23 4.64+0.28 4.49+0.22

Na* (mmol /1) 143.80£1.20 144.00+1.80 142.90+1.40 142.60+2.00 144.00£1.30 143.70£1.70 143.50£1.80 143.80£1.30
Cl" (mmol /1) 106.80+1.00 106.70+1.40 105.10£ 1. 60° 104.70£1.70" 105.80+1.60 106.40+2.10 104.90£1.50 106.10+1.50

Ca'* (mmol /1) 2.28+0.10 2.36+0.06 2.37£0.07 2.33+0.06 2.16+0.07 2.18+0.04 2.16:0.04 2.130.04
i% ALT(U/L) 48.00+26.00 42.00+11.00 41.00+17.00 39.00+17.00 41.00+6.00 31.00+3.00 36.00+2.00 34.0010.00
Ak AST(U/L) 141.00£61.00  115.00+20.00 111.00£30.00 124.00+33.00 148.00£22.00 116.00+28.00 130.00£31.00 106.00 10.00
(n=5)  TP(g/1) 68.70+1.80 70.00+£5.20 73.60+1.50 72.10£4.50 38.30£3.50 58.40£0.60 58.60£3.10 58.80£2.30
ALB(g/L) 31.301.00 31.10£2.40 32.30£1.70 31.10£2.20 21.70£0.60 22.000.60 2.90£1.40 2.40£1.10
GLB(g/L) 3.50£1.50 38.90£3.00 4302140 41.00£2.40 36.60£3.30 36.50£1.00 36.70£2.40 36.40£1.30
AlG 0.78.0.04 0.75+0.06 0.76.0.05 0.72+0.04 0.54£0.05 0.55+0.06 0.54£0.05 0.58.0.04
TBiL (mol /1) 2.26£0.31 227:0.43 2.51£0.29 2.57+0.46 215£0.58 227:0.17 2.30:0.44 1.75£0.17
ALP(U/L) 29.00+6.00 34.00+6.00 30.00+12.00 36.00+9.00 100..0020.00 66.00 £ 10.00" 78.00 £ 10. 00 79.00+8.00
LDH(U/L) 1120.00£98.00  845.00£295.00  1019.00£160.00 ~ 1030.00«138.00  1614.00£252.00  1343.004454.00  1405.00£445.00  1072.00+255.00
CK(U/T) ST1.00+81.00  428.00+195.00 502.00 £ 68. 00 55400+ 125.00 918.00+183.00 628.00 £ 240. 00 §46.00+213.00 764.00 £ 402. 00
GLU(mmol /1) 5.350.37 5.700.60 5.54:0.42 7.05£0.71" 7.05:0.68 7.90+0.67 7.56+0.82 §.93:3.54
UREA (mmol /1) 5.84£0.59 5.43:0.76 5.89£0.56 5.900.46 5.24:0.%9 5.54£0.18 5.861.01 5.74£0.60
UA(pmol /1) 33.40:8.40 35.70£10.70 32.00£6.20 41.90+13.40 54.90£3.60 61.30£6.20 66.40£23.20 75.80£35.70
CREA(pmol /L) 46.90£5.70 45.10£1.80 44.401.9 49.70£4.40 40.804.60 4.40£1.50 47.607.40 45.00£4.60
TC(mmol /1) 1.75+0.32 1.86+0.53 2441072 2.28:0.45 1.64+0.35 1.67+0.26 1.56+0.33 1.54+0.35
T6(mmol /1) 0.69+0.30 0.720.91 0.50£0.24 0.54+0.16 0.64£0.27 0.58+0.41 0.55£0.16 0.71£0.25
K* (mmol /1) 4.37:0.14 4.31£0.04 4.54£0.20 4.13:0.17 4.73:0.18 4.39:0.08 4.59:0.10 4.69£0.21
Na* (mmol /1) 143.20£1.30 143.00+ 1.40 143.40£0.50 143.80£1.10 144.600.90 144.80£0.50 144.20£0.80 143.00£2.10
Cl" (mmol /1) 10500+ 1.40 104.80+ 1.50 104.60+1.10 105.60« 1. 50 10380+ 1. 60 104.00+0. 80 103.80+1.30 104.20£1.30
Ca" (mmol /1) 2.300.04 2.34:0.10 2.340.05 2.28+0.05 212:0.02 2.15:0.02 2.1420.05 217:0.09

Fedse, Arsl g e R BRUHI =R (TG AKSETH &, &7 H S (TC) BRI (P < 0. 05 5 P < 0. 01) . M K B AY
B BELT R (TBIL) A TG /KT &, INAFR A L% TG THiE vl RE 5 8 A4 2825 i A 5% ; TBIL A1 GLB I
fii (ALT) BR#E 1 (GLB) . JR % (UREA) JRFR (UA) i SHEB/DN AR E LI, 5xF 2 s, vb 5 7 8 40
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Tab.3 Coagulation indicators of rats (X + s)
ch W4 7% (mL./ kg) A% (L. k)
0 10 20 40 0 10 20 40
Bhihsk PT 17.60+0.60  17.30£0.50  18.00+2.10  17.50+0.60 18.10£1.00  17.50£0.60  17.40+0.60  18.10=0.60
n=10) APTT 15.00+1.40 15.80£0.50 16.00+3.60  15.80+1.00 15.60+1.50  15.50£0.90  15.70+1.00  15.90+0.90
SR ES PT 16.20£0.30  16.20+1.40  15.50+0.80  15.80+0.30 19.00+1.00 18.40£0.20 17.60+1.30  18.60+1.70
(n=5) APTT 14.00+0.40  13.90£0.80  13.90+1.00  14.00+0.70 14.10£0.90  14.20+0.70  13.50+0.40  13.60+1.10

PE R B GLB TH i 5835 (P < 0.05) , i I 12k 2H 7 % b
(GLU) Ft 15 (P < 0. 01) oAE « H 551 s 2 A 1 K BBt P
5 M (ALP) K I 57) i 2H K+ B# IR (P < 0.05 3 0. 01) .
GLB Fl GLU Fl K * [ 80 AE TG B30 56 &, T Bl 2E 38
S5 ALP FEAR I JC 75 B2 38 L (FR 2 p R 42 A8 hn
AST R R NA R IR A 1, TP iy S F , ALB 2 1
HEHLA/CHHEASEKEHZ L, LDH R 2L I A
fif , CK J LR it , CREA S WLIEF) .

BEIMFER « TF L2 3. 20 24 45 R J R 2 1 45 o, WL
T 11 ARV A5 700 2 2L A BRUE I it i T B (PT) AL A58 53
16 AL 75 W I ] (APTT) 5% A b B B & 2 5
(P>0.05),
x4 AUHERFEEXRERREMRESRZL(X £5,2=10)

Tab.4 Organ mass and organ coefficient of female rats at the

end of administration (X = s,n = 10)

B BETE PR « IR 27 6 b A2 205 B2 4G A 38 R 4R
TN B RE R  BOR ST EBE A0 3 25T

PRGAE A - 255 245 245 o Bsf s 7] 2 2 M R BRUBR 2
(PRO) B FH X TXF R4 (P < 0. 05) , iZ 45 bR PR A% L 55 3

PRS2 235 R ) 45 391 A K BRU PRV A B 5 %) R AT L
BB FEES(P>0.05),
2.3 ALREZRE

JUE 25 0 2 FUE 2 R 80 PR L R 4 R T A A R
556} B A e, U 34 11 IR YA+ 790 - A e R L S
HREWA(P<0.01) HIEREMER , M-S ML TG
A o Hp | 79 A K R R 2 R R AL
x5 AHERMEEXRBHERREMPR R (X 25,01 =10)

Tab.5 Organ mass and organ coefficient of male rats at the

end of administration (X = s,n = 10)

#Z(ml/kg)

AZ(ml/kg)

5 Felon
0 10 2 40 0 10 2 40
HEE(g) 298 + 34 296+ 28 299 +26 294 +31 gl 53978 537+62 566+ 75 558+ 55
BER  SBE L001£0.114  1.015£0.078 1.050£0.139  1.054+0.103 BER  SBE 1.82£0.655  1.616£0.232 1.724£0.200 1.577+0.148
(g B 71343 8.163:1.152 8.457+0.810  8.201£1.375 2y HE 13.299£2.019 13.626+1.972 15.379£2.980 15.339+2.028
BEE 0.620£0.107  0.560+0.073 0.5720.081  0.579+0.122 BB 0.845+0.208  0.805+0.140  0.804£0.097 0.774+0.134
BiBE 1312£0.199 12070091 1.249£0.126  1.188£0.127 BilE 1.865+0.295  1.772+0.266 1.854£0.230 1.817+0.200
FIE 1.942+0.240 2.026+0.185 2.048+0.264  2.0370.201 BIE 31220357 3.518+0.475  3.665+0.314° 3.694+0.456"
BEB 0.062£0.005 0.064£0.010 0.065+0.020  0.060+0.010 BER0.052:0.010 0.050£0.006 0.051+0.008 0.0500.008
BB 0.305£0.061  0.290£0.079 0.339£0.083  0.298 +0.067 Bl 0.388+0.102  0.331£0.094 0.362£0.099 0.373+0.078
i 1.989£0.057 1.947+0.045 1.844+0.108" 1.9280.104 fi 2.161+0.101  2.140£0.106 2.162£0.142 2. 111£0.111
PE 013420034 0.123£0.036  0.126+0.025  0.123+0.024 FL 339840285 3.570£0.325  3.594+0.234  3.496+0.335
F% 0 0.686+0.288  0.659+0.159 0.708+0.188  0.682+0.201 W& 1446£0.161  1.510£0.151 1.481+0.153  1.443£0.174
BEZ Sk 0.338+0.034  0.344£0.029  0.352£0.037  0.361+0.038 BEZ OB 0.346+0.144  0.302£0.027  0.306+0.030  0.284+0.024
(%) FFRE 260240207 2.756+0.286 2.837£0.192  2.779+0.238 #(%)  FFEE 2.470£0.149 25350135 2.702+0.286  2.748+0.253"
BB 0.211£0.046  0.190£0.026 0.191+0.015  0.197+0.039 BB 0.156+0.023  0.150+0.016 0.143£0.017  0.139+0.019
BRE 0.441£0.036  0.4130.038 0.419£0.036  0.406+0.043 BBE 0.347£0.026  0.333+0.055  0.329£0.033  0.326+0.029
BIE 0.654£0.055 0.688£0.072 0.678+0.084  0.6940.036 BEE 058420057  0.659£0.086 0.652£0.052 0.664+0.074
KRB 0.020£0.005 0.022£0.002 0.022£0.006  0.021 0,005 BER 0.010£0.002  0.009£0.002 0.009£0.001 0.0090.001
BB 0.103£0.021  0.097£0.021 0.1140.026  0.101+0.020 BB 0.072£0.016  0.061+0.014 0.064+0.013  0.0670.012
i 0.674£0.062  0.662+0.062 0.621+0.051  0.661+0.067 i 0.407£0.052  0.403+0.048 0.386+0.038  0.380+0.031
L 0.045£0.007 0.041£0.012  0.042£0.007  0.042:0.008 4 0.637£0.064  0.673£0.093  0.643£0.077  0.629+0.051
FE 0 0.234£0.105  0.22440.056 0.239+0.065  0.233+0.068 BE  0.27260.040  0.286+0.049 0.266+0.044  0.2590.025

60




20254FE 1 H 20 H 55 34 4855 2 1)
Vol. 34,No. 2, January 20,2025

&%

China Pharmaceuticals

HFRE-
Pharmacy Articles

*®6 EHERBEEXRERREMERRZB(X £5,n=5)
Tab.6 Organ mass and organ coefficient of female rats at the

end of the recovery period (X * s,n = 5)

RT MEHERAEEXRERREMAERRZB(X £5,n=5)
Tab.7 Organ mass and organ coefficient of male rats at the

end of the recovery period (X * s,n = 5)

712 (mL /kg)

#12 (L /kg)

R 20
10 20 40 10 20 40

KEE(g) 306+ 15 30728 31228 322436 Ky 56521 592 +48 545+93 604 + 85
TE% R S 1.009+0.107  1.109+0.090 1.134+0.137  1.242+0.201 BB R SIE L714+0.097  1.728+0.193  1.646+0.086  1.864+0.228
(g HF R 8.025£1.102 8.090+1.170  9.047+1.553  8.400+0.775 (g HFE 13.498£1.101 153672316 15.018£3.123 16.726+3.842
a3 0.549+0.005 0.579£0.064 0.623+0.125  0.537+0.035 Ik 0.826+0.0609 0.887+0.142  0.841£0.190  0.925+0.158
i 1.345+0. 148 1.287+0.111  1.338+0.148  1.272+0.075 HiE 1.808 0. 183 2.006+0.442  1.851+0.257 1.818+0.213
£y L871£0.137 2.039+0.140 2.249+0.181"  2.111+0.178 (3 3.260£0.320  3.453+£0.582  3.425+0.410  3.569+0.724
BER0.070£0.024  0.070£0.003 0.082£0.030  0.0720.016 B 0.04240.002  0.054£0.009 0.050+0.009 0.044 0.006
) 3 0.320£0.122 0.259£0.068 0.327+0.031  0.300+0. 118 i) 0.336+0.078  0.480£0.137  0.330£0.094  0.398 0. 063
Fi 2.020£0.041  1.961£0.065 1.996+0.061  1.984+0.068 g 2.143+0.037  2.204+0.084  2.229+0.148  2.107+0.157
g 0.146+0.022  0.125£0.020 0.144+0.032  0.132+0.033 1 3.609+0.273  3.345+0.499  3.584+0.416  3.783+0.546
S 0.591£0.090 0.708+0.100 0.788+0.139  0.731£0.109 iE3 1.485+0.145  1.440+0.179  1.520£0.190  1.611+0.183
JE % % S 0.330+0.029  0.363+0.031  0.364+0.018  0.388+0.062 J 3 & Sk 0.303£0.014  0.291£0.012  0.310£0.062  0.310£0.025
#(%)  H 2.620£0.288  2.640£0.304 2.891£0.207  2.622+0.228 ®(%) KR 2.392£0.226  2.589+0.268  2.827+0.883  2.748+0.250
FiE 0.179£0.026  0.188+0.004 0.199£0.028  0.168+0.014 e 0.146£0.009 0.150£0.017  0.153+0.019  0.154£0.019
R 0.439+0.030 0.421£0.039 0.430£0.042  0.398+0.034 iR 0.320£0.031  0.337+0.053  0.344+0.046  0.304£0.038
£y 0.613£0.042  0.666+0.035 0.723+0.044"  0.660+0.066 R 0.577+0.049  0.583+0.085  0.638+0.100  0.589 £ 0. 060
BLER 0.023£0.008 0.023+0.002 0.026+0.009  0.023+0.008 BLB 0.008+0.000  0.009+0.001  0.009+0.002 0.008 +0.002
) 0.104+0.035 0.084£0.015 0.106+0.018  0.091+0.027 )3 0.059+0.012  0.082+0.026  0.060+0.008 0.066+0.010
F 0.662+0.027 0.642+0.041 0.644+0.054  0.624+0.085 g 0.380£0.016  0.373+£0.018  0.416+0.052  0.354+0.052
ik 0.048£0.006 0.040+0.005 0.047+0.012  0.041+0.006 1 0.640+0.067  0.566+0.083  0.663+0.048 0.631+0.089
+7 0.194+0.036 0.233£0.042 0.252£0.033  0.232+0.057 iE3 0.263£0.025  0.245+0.041  0.282+0.031  0.270 0. 041

JUFE R EF U P JFE 5 R R 5 T (P < 0. 05850, 01) , B A
—E R AN OC R, T BES5 A A G, 20 20 B2
o e A R I e R e 2 HUMEPE K U B R I K,
JUE A L B 8 S o A B 48 R vl ) e 2 A R R AU
Jo e J H R R B = TR (P < 0.01)  (HIEH]
ROV C R MOy AL TG

AR St 51 < 45 245 45 AR DL 1 IRV v R o A
No. 62 ¥y (HEPE) 22 BB , %5 R IE 8 A8 S5 RO A 25
A, TR 2 No. 72 3l (Rt ) & IR T il (HZH
LR B2 A A R UL S o I 3 PRI HIR T L S AN, AR IR
RIG S B SR SRR R &
kAR 2R b s W A A R T 3 PRI R 2

21 LU B AG A - BUEE I ARG R) R L 45 2
FET=3I) (No. 45,46 ,60) 241 4055 P22 K6 2 UL I i 30
FEMERGAE AR 2 A5 R, iR A 2 U R R4
B, 2 S8 5 AR G, 45225 4 R R T 2 W R

TEA YR o , % BEZH F25 25 4l S A4 B sh i 0
O FFE B8 TR AR A2 ke A e A, A5 4]
KRR A AR A T B 2 S RN S

H & HERAE LI 1
3 iTig

T2 MR T 2 A B LR AR VR F 2R
SN Fk AT A JERE o I R AT 56 T 0L
FTRR R AN B A DGR, £ B R B R Jos R
Aoy R RS YO W — BN RN, LR &
9o R AAR o AR 5T R 3 R 13 SR K RROE B L i
1R B AL 5K 0 5 5 405 7 okl 390 T g R 0 R R IR
B, SEER 4> 914 10,2040 mL / ke, AH 24 Tl PREE R
R 1.9.3.8.7. 545, A5 A %50 & 0] A S sl
Sl 24 3405 S w15 P ) 1 A AR R Rk, B
H 2l R AR 25 1 32 3R 1V R FH BE 78 AR R I IR I 46
PURRE SR / B8 T A i T R 2 Ak R i L A B
TP LA A ) 700 v A Ay s R o L 3 — 2B W R SR AE
% B SE4E R o, S FE AR 32 BT e
KR, IR R A, % TG s T =, A
HIVE E 22 B0 o S FR b B 1) 22 57 ] R S T
B 0 A o A MR Bh W I W B A 2 IR B R
Ko KRB E AL, TTRE S UM P S A A oL,
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B
A SFRAMAE( x 10) B. HFFEMFE( x 10)

=

C. &AMZHIE( x 10) D. HAZHMIE( x 20)
Bl REEREKRERFEHAE(HE)
A. Liver in the control group (X 10) B. Liver in the high — dose group (X 10) C.Heart in the high — dose group (X 10) D.Spleen in the

high — dose group (x 20)

Fig. 1 Histopathologic map of rat organs at the end of administration (HE)

) B ER A SR s PR W (BB
AT F A DL B S I It 3 TG T i vl R 55 3
HH KB 2R O o sl IE g 2R KR T ) S W2 4% 1 2
REARAS TR AS G 000 , ASBIE ST v B JUE R0 TE IR 22 B0, ]
BE W 25 B M AN R, (EL 2 2055 P~ G A v B R DL
WY S A ) 2 KB Hh AR A 2 IR
558 I A R 53 0 R DG B LT 2B AR S Bn R L S
EER B U A S 5 Bt R G E R Y R R
AR B e HE B /b, AR R BT s Y i 1) B 1 B R
ARG 5w R A (AN 45 24 25 ROE R R BRI vy i) i 4
MCV B 5 e T X6 BRZH RS2 S0 45 SR vk R B e v 7
41 GLB W25 i T X B2, = 0 5 20 GLU W 35 i T % B
ZH)H IR SN BN OC R , HAHCHR A 8 dr o e 1o 3%
AEAY , BRLIHGIA Ay SIS S b S SR 1 T IR 3 A sk
B s a2 5, AR 2 R E ] 2R A
JE A YR A LB (3P SO R K 40 mL / kg, il
IREERGA R 7. 54% -
25 LTIk ELE 13 JHE R BOSURE FIRIK L 452
S5 I R UL S B BB, R S 9 448 RIS DL A 3R B
BRI RN L2 B 5E R BUEE S 11 IR VI PR FH 24 1
VR T AT RE A IS AR |, R % R T W
PR, HHC I R 24 5y 22 40 4t
RN
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