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1Ly 5 MK FVRCBIOAC BRLIE 22 25 5

AR, Xk, K4E, RFEZ, FPFT
(LB FPEHXFHYZLIFNAAL T o, L 201203)

[(HE] B4 7RSSR (RRST) /K BOREOR BUITERE 2, IF R0 a8 PEE LS . 77 3% R AR
O R [E A B 245 44, RO SZAR R R 6 A K R 30 min, K R 4 SC K BT 60 mm,;t,ﬂu‘ﬁ 2 W, B IE 2 IR TR R A =
A2 2 g-mL",%E'fllIEffE7J<ﬁﬁ?W%§‘(& I % 7 2 0 A S R AT S X TR AT PR . S S e T Wistar K

B30 HU BENL AR 2 28 1 x BRZE (15 45 T 28 080K ) (PR X R ZH (1 45 T 10% CCly) JEEu A (EBAT 1 g-kg " ILEARK
”‘(14‘() A (EEA T 4 g-kg ' 1L $E7KF”{4§1)?FHIEJ%UF'?E(?E BT 16 g-kg INEAUKFOR) YL 6 K LA T 14

%515 K ip 25% 23 30 R I, I8 3 30 BRI, AUEXE[L{H{ﬂﬂmﬁ%ﬁa&kﬁiﬁgﬁﬁﬂm) KA AR AT R0 (AST) Bl P
&@E(ALP) SBLLER (TBil) G FR (TBA) |, >R FH Bl Bk 5 9% W B 12 ( ELISA) 50 5 48 9 B 11 4 -6 (1L-6) (1141 & -10 (IL-
10) b SRIE A+ (TNF-o) o 0 U BE , BREE , 1A DE RS 5 250, i B v, AT A SO B 2=k Ay o BG40 JHF 20 20 ¥4 A B 3k ok
Tl 10% JFFA) 3, B0 IO 1 W, D JHF 4 v 1 8 S0 Ak 5 K (SOD) A4 e H K ( GSH) 1& 4 , T8 B8 (MDA) &k, 458
KEGESLTAFAE DL ZARKAR 7 dJ5, @S5 a B IE s WG ;14 dJ5, 525 A A A e, & it 4l ALT,
ALP,TBA fHF+ 75 (P <0.05) , 95 $ 20 21 2% 46 A 0 v 511 & 201 0 JFF 400 B b K, JF A R IR 31 o 1oi 570 2t 2 B BH M X BR U2 69 TL-6,
TNF-a &8 FF 5 (P <0.05 J2 P <0.01),S0D % &%, MDA & & A5 (P <0.05),SOD/MDA & & B EMHIK(P <0.01), 4
Wl EAREA NS, 4T KB 16 g-kg ™' 1l T AR K B T S 500 @ A9 I B0, B LR 5 ML 45 48 hE DX B9 4 AR B 2
AAA 6, 5 A AR AR I B L — A A e
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Rat Subacute Hepatotoxicity Induced by Sophorae

Tonkinensis Radix et Rhizoma

CHEN Long, WU Qian, GENG Ya, ZHANG Ze-an, DENG Zhong-ping’
( Center for Drug Safety Evaluation, Shanghai University of Traditional Chinese Medicine
Shanghai 201203, China)

[ Abstract | Objective; To investigate the hepatic injury induced by multiple administration of controlled
Sophorae Tonkinensis Radix et Rhizoma ( STRR) in rats and its toxic mechanisms. Method: The quality of
extract of STRR was controlled by purchasing the herbs from the same source and the extraction; 1 hour of
extraction, 6 times amount of water, and twice extraction. Then the extract was used in animal experiment. The
rats were divided randomly into 5 groups: blank control group, the extrad-STRR low dose group (1 g-kg™'),
medium dose group (4 g+ kg™'), high dose group (16 g-kg™') and positive control group (10% CCl,). The

rats were given the corresponding extract by gavage for 14 days. The toxic effect and body weight of rats were
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observed. After last administration, the rats were anaesthetized by 25% urethane, and blood was collected from
aorta abdominalis, then the liver function and tumor necrosis factor-a (TNF-a), interleukin (IL) -6, IL-10 in
serum was detected. The livers were collected and weighed, organ index was calculated. The hepatic histopathology
was examined. The value of superoxide dismutase ( SOD ), malanyldiadehyde ( MDA ), GSH in liver was
investigated. Result: After administration of STRR for 7 days, reduced locomotor activity of the rats in high dose
group was found. Compared with blank control group, the level of ALT, ALP, TBA increased significantly in high
dose group and positive control group (P <0.01 or P <0.05) after 14 day of administration. Hepatocyte swelling
and inflammatory cell infiltrate were evident in high dose group. The organ index of liver in high dose group
increased significantly. The level of IL-6, TNF-a and the content of MDA, GSH also increased significantly in
high dose group. The content of SOD in liver and SOD/MDA ratio decreased significantly in high group.
Conclusion; Liver injury in rats was induced after administration of large dose of STRR decoction. Oxidative

stress, inflammation may be one of the hepatic toxic mechanisms, and the mechanisms is similar to the CCl, to

some extent.

[ Key words ]
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PEAT AR 38 5 4 3 R BRUAS [R) 590 5 A 1l AR K RIDHR
R I Ve J0E B M, O 0 g PE AL S 24T T %)

EAIE SR I
1 ##

1.1 Z5% 1L & (Sophorae Tonkinensis Radix et
Rhizoma ) TR F, W8 T DU )18 faf £ AR A BR 23 ), 7
IO LS 1105115,

1.2 zh¥ Wistar K, s, HEPE ,120 ~140 ¢,
30 U, pl il 3w S0 B A BR s W R AR 1 AT
UE45 SCXK (3F7)2007-0005 , 2l 4 il 37 T 1 1 9% 1] 5%
=, WE A MoK e, EiRk 20 ~25 C, BEF
40% ~70% , YeHRJE ] 12 h/12 h,

L3 {7 S B (diE5 01-2011) , 4 fk 7
ZEO0 B (F1E45 091110) Y00 T [ %8 BEE ot
WA 2B (ALT) 55 & (R1, 45 J922;R2, 4it
5 0917) RA AR A (AST) {57 & (R1, 4t 5
923 ;R2, it 5 JO17) | ik P W AR i ( ALP) il 7] &
(R1, #t 5 KM676; R2, it 5 KH308) . f fH 2T £
(TBil) % & (R1, 5 FO15;R2, #1t5 BI15) Hlia
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JEIT 2 (TBA) &l 5] & (R1, 4t %5 100303 ; R2, 4t 5
100303 ) ¥y Hy H A<t 3 1 R 32 W i bk =X 23 Ak 4t it
R E 20/ 2R 6 (TL-6 ) i Bk 5 5 4 A il 1 &, K
B 20 A 2% 10 (TL-10) il BK 5 82 53 B 330 & (ot
520120807 ) , K B8 R SE B F o ( TNF-o) 15K f
P2 53 R & (4L 20120807 ) Fil 4 J@ i 85 H (MT)
il 3K fe 9% 1R & (it 5 20120807 ) 3 7 | i BE R
Ak R A BR A Rl N (MDA, it 5
20120813 ) P57 & 8 A8 Ak 9 B AL Bl (SOD it =
20120813 ) g M 3L 7] & . A Be H K (GSH) (Hit &
20120813) A5k M A7) & (B A T st @A
TREMFEN) o

1.4 Y% HL 7080 £ {4k bri (HAH
SEA A BR2 T ) 52-16K ¥ Ok B0 AL (36 [, Sigma
), AR2130 HL 5 K F (B8 52 37 [ By 57 5 A BR 2
H)) ; Waters Alliance €2695 5 & AH 8 7% {X , 2998
JEHL MR A AR P R T #S (35 B, Waters 28 F] ) g
Empower 2 {4, BX51/BX52 % I ik ( H 74, bk
CU b bR 2t s 2R AU KHL (PR A E]) o

2 Hik

2.1 I EAHUKRIR O S BOL SRR R 6 A%
K2 30 min, 2k E B 50K ATE 60 min,
B2 W, AR IER KA ZE2 g-mL ™"
RPAS 1L SR 7K B Al 48 W o I AT, P 2 188 7K e i)
BT R

2.2 I EARRHEOKFR BT EEES S % 2010 4F
PR (b R 25 8 3 ] HPLC #6001l 5 AR A% H K B e
S AR A S

2.2.1 0% %1 Phenomenex Gmini C, ¥ (4.6



PR T, 45 « L SR K TR0 BRI 2 1 AT U 2 A BT 5

mm X250 mm,5 pum) ,FishAH: 2K (A) FiK (B, &
0.1% = LFR ) , B BEVEB : 76 50 min P A Hy 3%
25K 90% i 1 mLemin =" AR 25 C K
BN 210 nm, £ 10 pl,

2.2.2 XMMESRAYBCH ORI SO0 IR
ST S B HR A 45 B0 D 500 mg - LTk R VA
W, I X BECE WM B < 400, 300, 200,100, 50,
10,5,1,0.5,0.1 mg-L "4

2.2.3 ZPngab s I SRR ATR, DA 12 4%
I 95% LT, T E A (12 h) o B 30 min, B
UEWL, 2 0. 22 pm 1Y L UE B B 45 H T HPLC 1 &
MIRE . B AR K RO 1 mL i F B AR R 22 50 mL,
8 75 30 min, # #& 30 min, B_E VG IELST 0. 22 pm 1Y
AL U8 B, B A% HPLC 5 A9 FE i o

2.3 Y

2.3.1 #hWsrd KREL30 HREHLS 5 4, B2
FXT AL, BHAMEXT IR I S ARG h = R, & H
Xof HE 2V Al 2 188 K, BH PR X R 4 HE il CCL, (1 mL-
kg ™) L R 2 T IR ) R G L AR KB RE
AR AL (R 2 T 1,416 gokg ') o

2.3.2 EYIRESBAE B ig 425 14 d, T
15 KM £ 30 kB, 8250, BRI i, &l A Ak 48 4
A9 JBUTF I, ¥ A8 3 3k Kk 25 95 1, D0 3BCF R i i A
10% 45 /K Dy Ak F 4800 BRI R, 6l 4% i 0k Jon % A 2
ERIK WAL 10% WA ZI5) 0 B B R W, & H .
2.3.3 ImRAEE 42 A S E A TR
M ALT,AST,TBil., ALP, TBA 1 &t

2.3.4 AR RIERF KM iz ELISA JF
2RI 1L AR K BT K BUFH 2L TL-6,1L-10,

TNF-a 5200

2.3.5 AR FE AR I AR 95 AE O IR
WU, X R BUFZ4H 2 rh i) MDA, SOD, GSH (1 &
TR, 115 SOD/MDA

2.3.6 JHIEZERT A HUF KM, oM AR IR AR E
E,HALHE Je o2 W T 88 H 20 4 Bl A
24k

2.4 GiteE ¥ B x o+ s o, ] SPSS
15.0 FAF AT GEvH AL B0, 1H 55 58 b ok B R 3R 22
IR EAT Z ] LS, P <0.05 A S FE X,

3 &R

3.1 I AR A B A T ] A
Rk F AL YR A 1105115 19 Ll & AR (1 35 2 06 L A4k
WA AR N 1.04% KA T SRR 0.79% ,
BI5 4 2010 48 g [ 25 ) BLE .

3.2 ZhikEA L SIS IR 30 R s A
XL (177.3 £9.4) g, CCl, 41 (184.5 £14.7)
g, L AR K B v L R B AR (177.3 «
14.7),(172.5 £11.9), (180 £10.2) g; 4524 14 d
Jaas X B ARl (208.7 £17.7) g, CCl, 44
(204.8 £15.2) g, I MK RTFIAE Lo 5 4 24K
Wk (215.3 £12.3),(198.2 £22.0), (183.8 +
17.4) g, B4 2550 MK A 2R G H. 4257
d J& , ) 41 3h W i BT Bl s 2, FE R 3 £ 4
Z AR 14 d,

3.3 XTI ALT, AST, TBiL, ALP, TBA 45 #r 1Y 5%
M 2525 14 d J5, 525 o BALAE L, L 2 AR K R
W 7 B4l ALT, ALP, TBA J} & (P <0.05), I
x1,

F1 IWERKRMB KBTI (x£5,n=6)

21 5 /g kg ™! ALT/U-L7! AST/U-L™! TBIL/pwmol - L ™' ALP/U-L™! TBA/pumol - L ™!
23 - 35.1=4.1 196.5 +16.5 0.31 0. 07 293.7 +27.4 11.4+1.3
ccl 1 511.3 £185.4" 704. 1 146" 1.31 £0.30" 548.5 £22. 6" 48.6 £10.5"
1L AR 1 43.0x3.8 176.3 +5.8 0.32 +0.09 378.4 £32.6" 10.4 1.8
4 55.0=4.9 183.3+11.4 0.33 0. 07 353.1+10.0 15.2+2.6
16 64.2 +13.0" 178.3 +23.8 0.28 0. 10 396.1 £28. 6" 20.5 3.3

T 528 IR R AR P < 0,05, P <0.01 ;%) FI B mL-kg ™ (£ 2 ~3 ),

304 IR E A 4R RO B AR TR 2 14 d
Jei 5 L AR K B oo 70 2 R BUNE R R B i, 5
HX IR A L BA Seitoe 22 5% (P <0.05) WL 2,
SELIE RN o R VN s R Nl = DO 4 AN NG 2
o 1A T2 ZUR DL T S S T L SRR KRR R
T/ AR X2 A R R AR i K, CCL 2R T

0 J "™ EE IR BT T A IR AR . WLIR 1

3.5 XL RAEE F R 558 X IR

AH LG 1 AR K W L R A 4H e CCl, 4 TL-6,

TNF- FAEAREME2ZSF (P <0.05 3 P<

0.01) ,IL-10 /&% & i ZFER (P <0.05) , L& 2,

3.6 XA ZVERN AR 5 a8 E o R H
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A P REGB. (DT 1 g-kg ™" 4H;C INTEARKAW 4 g kg "4
D. I GARKAI 16 g-kg "4 ;E. CCl, | mL-kg "2
B2 WERAKMETFREALFSHZNME( X200 fF)

e, 1 SRR B AR CCL, 2H R BUF41 21 b SOD
WETFRE(P <0.05), MDA % | F (P <0.01),
SOD/MDA W& T (P <0.01), W3,
4 it

25 PE I VE — B2 2 Y ARV B S R
R JUHOR AR R v 24 109 245 ) 1 Ok B 2
FNOCTE, It AR —FheE A 25, T 4 ke B
B —E BB, B T KR ST W
11 AR K B A T AR B2 T IR AR
7T SCHR A0 A TR 20 i 40 1 4 0 & 30 e TR I A

F2 WERAREXBRIFERERFHHM(x£5,n=6)

21 51 Flht/g kg ™! IL-6/ng+L "' TNF-o/ng-L ™" IL-10/ng-L "' JHF HE 45 %k
25 U I - 11.83 +1.37 16.59 +2.56 9.88 £1.23 0. 029 +0. 002
ccl,? 1 15.83 +1.67" 29.11 +3. 687 6.40 +0. 88" 0. 043 +0. 007%
1 AR 1 12.4 £1.25 16.91 +1.40 7.72 £1.16 0. 030 0. 002
4 15.23 £1.73" 25.99 +3.34% 7.17 £1.15" 0.030 =0. 001
16 15.45 £1.29" 26.03 +4. 827 6.32 +0.98" 0.037 +0. 001"
#3 WWERKAMAEIKRFEERTIELHFEM(x+5,n=6)
251 Hit/g kg™ SOD/U-mg ™! MDA/ pmol-g ! SOD/MDA
75 [ R - 233.6 +17.9 1.41 £0.27 170.3 £30.5
ccl? 1 246.5 +15. 1 3.76 +1.27V 76.3 +40. 6%
1 AR 1 216.6 +34.5 1.56 £0.48 148.3 +45.2
4 220.3 +32.6 2.31£1.61 122.2 £53.6
16 196.8 +8.4" 2.69 +0.91" 79.8 +25.1%

£ T A L TR K BV BT 2 PR L A 18 3 2 5
HA LK T B R B 5 A A i
R BUTE A I AR o AL S A AL S,
X 1L AR K B R AT R AT R SE s e R
TR IS Sk o BT LAAS TR 4 /E R AT BEVESC R
T, 326 T I — Sk VB 11 L1 2 AR 25 4 W AT 928, I 0o /K
W T L HEAT AL, o H R4 S R A S
) 2 T 4 A, T A5 ) R A S A K B
538, 2 B SCHk B S 0 O R 8 R 1L AR T B
P25 S A3 S 92 <3RS e A e R
oS . B GE R BRES T T AMmALE
(i 1L G AR K R, (16 g-kg ') 7 d J& , K B BT
B0, DU ) R, 14 d Ll AR ) 4
() ALT,ALP, TBA 5 FF 5. 1l 57 i 70 45k 41k UE 2%
FEHOTE 5 LB ) v A LT /N R X 4
A F R 2 B A o 22k 4 T R L A Y L
o AR P 0 S 4 s JREG T I8 005

vt 24 JF 04 05 159 32 S HL R =2 — i 48 Ak i
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U570, A B, — 4y 1 ST A R g
AL S AR R, S BN AN B (45 R
U, AT IE % ACH ™ . H 3 245 4R A MDA, SOD,
GSH 4, 534k TNF-o J&— Bl LA 2 Fh A2 00 185 1 11
2 3 5 DR, AT R AR5 T 4, S RE S 5 T
U B9 48 5 S IV o TL-6 132 46 i S B o i 7 A T
FCAE 2 19 M B 05 b T B kO i s
SIL-6Af 7 , IL-10 2 — Ff 0 46 5 B T+, G ) 3 2o 41
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I TR 9 T 20 . AR 52 3 45 Ok Lt AR Uk
ROV 14 d J5 , 85 79k 28 R BH M % BR AL 1 SOD FRAIE
MDA Ftg, 5% BRALA 1L, B 2 B 5, hR
A K PR 4L TL-6 1 TNF-o 5 5 FH 75, 1 1L-
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[(WE] B UM RS S TR R, O RUF RETE P ) BE 25 2 R AT, D I IR 22 2 A 200 o A 3 42 1 ) o 4K
fit o 75k BEALKE KBS R %S BRALAERE 0. 01,0.04,0. 17 g-kg 'l fkdl. &0 AL BB A28 1 R, 0 IRULS T 4l

KGELEI A THAR1,2,3 D AREL 1,24 F )5, 7508 MR £, I 7E (i #4085 (GLU) JILEF(Cr) JRFEZ (BUN) &
IRE 5 S B A SURBIE B 2428, R GESEMME =0.01 g-kg™' 3 A A 0.17 g-kg™' 2 4 H , HALUH B AR
T JSE 4 2 MM i, MM J 2 0 7 A T 4 O A X IO T TR L A BT it N R B /N ER AR A ™ 0 7 A B G -
#OCHR, I BUN GLU JREE (A WARRI w0 525 1 D F R BR0.17 g-kg ™ FI R ALA 66. 7% 1 F /N R EEK M B AN, oA 4
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