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BB 5158 % 25 F ok CETR BOR A 4 3t A B 78 36 78 A% M A B M B 7% (non-alcoholic fatty liver disease,
NAFLD) #t 7 F gy 19 4 {4.5% (carbon tetrachloride, CCl, )% 5 By AT 845 0 7 36 16 B BAL# .

Fik A Wistar K R0V EF A CCLA . HARKEL . HRK A CCLA., %% fn ATk
HRAWAREYL HER %4, E¥AMCCLAERRLRAR, XA ARALTH
JEER  REY AT ER — A AR QAN RA LG A CHBLIREER % T,
SAE BREFATMEBRKREAN HALAARHEEERIANECCL, A4 48h fh&E
WERBFIE 4 4. ¥ A Fo 41 (hematoxylin and eosin, HE) e 6 W Z FF i A Rm B2 % 4,
W fr vE T A B A % # B (alamine aminotrasferas, ALT) . |74 & B 4 & # #% % (aspartate
aminotransferase, AST) ¥ M, if 4 4 4 ¥ = Bt # # (triacylglycerol, TAG), ®H = #
(malondialdehyde, MDA) . & it H Jik (glutathione, GSH) 4 B, A H Z FRABE R N . &E
BB BRI # 18 BX & & 2(uncoupling protein-2, UCP2) # H fn & & k% X F .
GRFASHEREE T, M BECCLARREF R ARFBEEAREZRE AL, ®RKE
41 FRF /N vk K T AR 4 B e R M, R AR AR e A CCL 4L Mg B R M m &, F 40 e SR A R Fo K M4
MEEAL RENA HER _GAF ARG EE AR LR REZEARRE., 5EF
41t %%, CCL 4 A B 7% ALT.AST 3% ¥, i 41 4 TAG .MDA.GSH A F#2 UCP2 kA T WA B & & 5
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£ 367 GSH AME B itk & 418 % 41 % CCL 4188 4 7+ %8 5 8 Ag 4k & Am CCL, 41 fn v ALT,AST %
FREBKEHEEAE, FHAL TAG.MDA 4 &4 UCP2 mRNA K& B k% & F A& (P<
0.0, fF4 4 GSH A B L TH; R4 oo B8 — 4% 4 43 453H 8 ¥ %k #(P<0.05),
Zit:NAFLD AR AL NAE CCLEGRA BT EHm, FAL FENEF LA A
KEHHEHETHAREEENS . YA KEARA Y TE AT IR AN RBERNAE,
M B % % # NAFLD & B AF 40 4 xf CCL 3 47 8y & &

KRB, EEEY; FHG; WAL A0EL%; HHRRY; AR

JE 8 4 14 B8 W5 M I 9% (non-alcoholic fatty liver
disease, NAFLD) &—# 5 i & &K #Kbi LA 38t 1% 5
TR 285 DR 2 ) ARG IO 0850 FHF R 463 4% o G o 3 2 e
SR I AR o, B TG 2o R S, £ 4 A R R
B AtV B U AR TR R R U 1 A 4 B O 56 Y R
AL AT 40 i RET . NAFLD 2 38t /-5 554 35t 3 A
KR , H ARG EE AR RS Ry 1
R FT IR A AL N B A A R B SR T AR 4k
HEMCZRITEHE . BEE LB R KR, NAFLD
RFMEOLEZF LAMBAY, FREER,
NAFLD f8 3 % 2 14 497 5 461 495 S0 sk ok S 38 386 o™
Xof 1E # A TG W 19 B 26 25 W) AL W) B 5, 78 [R) S5 )
BT A3 NAFLD 3 T 2 R 45 43 , F 45 43 L i Fn
P FEBRMFREAE T aEY . EXREHLERME
FRZA 7] A 7= 1 24 24 K BT B R A O ORI T, it
HESCS R E 25 e 251020085) BA LI A fH 15 # i
BRI IR A TRT &R gL, AR
BT MK RERBRY MBS R G LE
NAFLD K % 8 9 51 i Uk, I i — 2B BF T
RO IARAEY ¥ 30, 0 NAFLD Bl R F 25
REBHEIREMIE R

1 MHEFE

1.1 2% 5N HZHAKCERSYH T
JIZEREZ A BRA 7 24, 4 7= 4t 5 8 100611,

BROEAE YA E W H R R R K
TRET R SF, B RORHE ISR E F TR B &K A
B 7.5 mg; HEER 8, TLI8 IE KRB 25l B A FR
ANE AR, LS o 100512, PY 4 46k (carbon tetra-
chloride, CCL,) 4344t , W T [ 24 48 B 4k 2% 15050 A R
AE] s N Z B (malondialdehyde, MDA) . & Bt H ik
(glutathione, GSH) {5 & , g F Fg 3¢ & B4 ) T#2
A PR 7] s =Wt H i (triacylglycerol, TAG) IR & ,
TR FEAEYWAERAE; DRPFEEKER 2
(uncoupling protein 2, UCP2) % 7% [& ¥t 1K, g T
Abcam /A &) 5 H 1 EE-3-5 B2 il = B (glyceraldehyde-3-
phosphate dehydrogenase, GAPDH) BA T [P {4, | 1F
FRAEVEY) TRA RA R s e RO, | F
Millipore 24 #], ¥ #% F& KX M &, K & B8 8 X L
(polymerase chain reaction, PCR) GoTaq Green
Master JE &), & Promega AT 7= 5.

1.2 SBshhaarkhh TR TREFRER
e Wistar KR 60 R &R E(170+10) g, W H k£
BRI YA RA A, FATIES 2 SCXKGP)
2007-0005, #% FR 58 4 WA Bl 4 41 ¥ 4r 8 IE % 4.
CCLA Rtk A ARtk & i CCL A H R — 8
H B RK CENR WA (UL T EARERY 4D .
HAPEFHM CCLAKRRMR & @ e, HRKRY
WL 1R I A (88 00 5 37 A ek, 10 %0 4% 31 m 20 JIEL [
B, HOH BR ek 4 AREU 4 43 R RN BR 2 H B

(3): 201-209.
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R e uR X424 Ak AT SRE Sl B TR A B
FETHE (70 kg AR KRHE 7 %) . KRAHE S
HJ 0.3 0.225 g/leg, HARM FAMEKHEE. #
He A BRES4.BRRads . AR 4 HE R
YRR 33% CCL(CCI, = EkM=1: 2)0.5 mL/kgfk
BE. 48 h 5B, g 3 AT H A .

1.3 #{EANNFE

1.3.1 FEASKEEREL PR PRERE
B HFELE BK B R A A IR 4 pom 8] 5 NS S
KEFTI AL A DGR B RER T W .
1.3.2 DRFABAEEURAMTLAREAEE
BRAR IR RO KR Mg, R Ak
R W EREH ¥ ¥ W (alanine aminotransferase,
AL M TA B BREEH ¥ W (aspartate amin-
otransferase, AST)iE#E, A HITACHI 71708 44k
R e ,

1.3.3 M4 % TAG.GSH ft MDA £33 HF4H
WHEFMAZBE. AR : DBAETS, FrkeEy
¥ . AIBAUEMET 4 CRESR . LR L
W WEEM SR B AN E TAG S,
AP ABEARSEKE LS RERAMERES K
B P s ¥ MDA fil GSH & &,

1.3.4 AL UCPZXERALN FHEWIT
JFREGL22 5 im ¥ 2 B » I TRIzol $RE . RNA, A
Oligo dT Jy3| #5#%E 345 cDNA,# 47 UCP2 PCR ¥
B IR B 35 practin fEF BB, UCP2 34
%) : 5'-CTACAAGACCATTGCACGA-3's T 3| #)%
#): 5'-CTCATAGGTGACAAACATTA-3', factin
¥ 3 . 5'-C0CATC TATGAGGGTTACGC-3's T
W2 453, 5'-TTTAATGTCACGCACGATTTC -3

PCR P28 1% B IR B E I s 3% . il TANON %1 /R
B REDIREHOEHEAE, TR UCP2 5 pactin
RAE A HEAEL

1.3.5 KL UCPZ Baxde¥ RAEAEK
Bk Rl P4 UCP2 BHM R L. B4R
SMHFHAR N MBE AT E . WRARBERERRAAE
. bk B R o i B 5 B 1020 B R LA Bt
ROBEH.HEZRMN_KZHE, RN
UCP2(1 : 500) 8% GAPDH(1 : 1 000) i# 754 C
BELE: “HEEEE 1 h b2 REEM G,
Fl TANON R R th RERBEWLEEE,
8 UCP2 5 GAPDH A% .

1.4 &3 $5% KA SPSS 18, 0 kG4
S04, LREEMU zs FR . RALRHAE T BH
Pk 2 41 IR bids , 41 B W Ehg A LSD i, P<C
0.05 AR RFHITZE X,

2 # R

2.1 XAFRASABEFEAN ERHAM CCLA
RIRHF4 Kb — B R RWR R, LT
bR, CCLASERAXTHEX A BRERA
1 I AR P e i Bk R B T LR O A L 4 e R
P4 s B BE B Bon CCL AL wT WL /b 1N 1™ 32 2 76 BT
41 e A 0B Iy st , 41 I SR AR 4L, BB B R Bl
% o b S BROR BRI KB R AR R R A
B, EE#HET TN Mallory /MMER R 5 2B
PHEHER _RARBEPREERERERRA
In CCL g %, N8 Wy 280 42, 72 b SR B Bk R L G B B
KHRHEEMRERE. HER & LRR A
PR, LE 1,

Bl &48X Eﬁﬁﬁﬂﬁ*ﬂﬂﬂ*ﬂ%ﬂ[iﬁﬁﬂﬁﬁ.xm]
Figure 1 Liver tissues of rais in different groups by hematoxylin and eosin staining [Light micrescopy, > 200)
A: Normal group; B: CCl, group; C; High-fat diet group; D). High-fat diet plus CCl, gronp; E: Dangyao and Shuifeiji group; F: Diammoninm

glycyrrhizinate group,
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2.2 KA d#F ALT 4 AST & #  E¥4AME
ALT 1 AST &5 CCLAR B ERF RLK T &
X, TRtk & in CCL A IM % ALT fi AST 3% %
EIEREHAP B FAE (P<0.05); 5mEmigk&m
CCLLAHAM L, IR YA K H R A ALT,
AST /KB ERML(P<<0.05), WE 1,

CCLLAAFH LR S ¥ Wi TAG.MDA # GSH %
BRIEFATH B, M&ERKE M CCLAKR
BE K& 4B B FH B (P<<0. 05) ; 55 3 4l {8 F &5 g ik
B CCLARE, 25K CEIR A Y H HRR — 4%
W ERERFAR S EB S TAG.MDA fl GSH
KIF(P<<0.05), WFE1,

2.3 XAMFAR 4 X%k TAG.GSH F= MDA K -F

F1 REAKXRIME ALT,AST K FFAFHL TAG.MDA.GSH & &
Table 1 Serum ALT and AST levels and TAG, MDA and GSH contents of liver tissues of rats in different groups

(=)

Group n ALT (U/L) AST (U/L) TAG (mg/g liver) MDA (pumol/g protein) GSH (mg/g protein)
Nomal control 10 32.9244.17* 41.79+7.16* 0.7740.26* 5.30%+1.17* 106.57410.62*
CCly 10 39.84+4.43*2  50.1741.614 0.93+0.12*4 5.5540.89*4 104.154+11.32*4
High-fat diet 10 57.33%+10.014  65.18+19.434 1.73+0. 164 8.05+1.534 71.59+13. 544
High-fat diet plus CCly 10 82.90%15.80*  84.1447.90* 2.11+0.12* 10.1141. 13~ 28.10£9.07*
Dangyao and Shuifeiji 10 43.28+3.63*4  38.42413.35*4  1.2040.12*4 6.500.674 51.48+17.21*4
Diammonium glycyrrhizinate 10 49.64+12.844  31.9747.27*4 1.18+0.13*4 7.58=%0. 644 51.96+15.77*&

* P<<0. 05, ws high-fat diet group; &P <0. 05, ws high-fat diet plus CCl; group. ALT: alanine aminotransferase; AST: aspartate

aminotransferase; TAG: triacylglycerol; MDA : malondialdehyde; GSH: glutathione.

2.4 K44 UCP2 mRNA &k &KF CCL4A
UCP2 mRNA RXEIEH HA R, HERLLE T2
BEX(P=0.064); 5EAEKREHLE, ®mIgKREM
CCl 41 UCP2 mRNA ik 8 F+ 5 (P<<0.05); 5
FIRK &N CCL At i, IRIUV 4 H i — 4k 4
) UCP2 mRNA 3K ik K F 8 R AL (P<<0. 05),
JLE 2 Fik 2,

2.5 HRBE4ALR UCP2 2 ki kT CCLHY
UCP2 EHMEZXRKBRERAAR. SEBKEAL
B, EIBKE M CCLA UCP2 BHMREHEA R
(P<<0.05); ¥ZA/K CEIRAY HER 44 E
E K UCP2 B HRIEAKFE(P<0.05), WE 2
Mk 2,

B-actin

391 bp
150 bp
®) A B € b E.F
UcP2 . i 33 kD
GAPDH i 36 kD

B2 fAKXRAAL UCP-2 mRNA(a)fZEH (b)FRik
Figure 2 Expressions of UCP2 mRNA (a) and protein (b)
in liver tissues of rats in different groups
A: Normal group; B: CCly group; C: High-fat diet group; D:
High-fat diet plus CCly group; E: Dangyao and Shuifeiji group; F:
Diammonium glycyrrhizinate group. UCP2: uncoupling protein 23

GAPDH_:; glyceraldehyde-3-phosphate dehydrogenase.

®2 FAXRAFALR UCP-2 X REKTF
Table 2 UCP2 expression of rat liver

tissues in different groups

(zLs)
UCP2 mRNA UCP2 protein
Group expre.ssion expre.ssion
(Ratio to (Ratio to
B-actin) GAPDH)
Nomal control 3 2.2740.05*4 1.734£0.01*2
CCly 3 2.3640.09*4 1.924+0.02*2
High-fat diet 3 3.714£0.024 2.7340.024
High-fat diet plus CCly 3 5.2240.02* 3.0640.04*
Dangyao and Shuifeiji 3 2.4140.06*2  1.88+0.01*&

Diammonium glycyrrhizinate 3 2.4040.05*2 1.86+0.03*4

* P<<0.05, ws high-fat diet group; £ P<{0. 05, vs high-fat diet
plus CCly group. UCP2: uncoupling protein 23 GAPDH: glyceraldehyde-
3-phosphate dehydrogenase.

3 i i

AL 2 R B N IRGE I B AR IR K
2155 NAFLD %, & 8 FE R g K4 mE
ALT . AST {EMMFHLR TAG S BB EF & I
HH HE Yo )5 062 B T WA R, B8 4 i
o i HE 3 B B 2L, MUBR B AA R K = A8 T, IR D AR
B, ~ NAFLD KRB R &#r. RHA
CCl, Ji s v 5 2 3 B0 1 45 4% B R 19 o 0 O 3%
EARTRPHFERT LR ERI AN EG3%
CCl) ,#% 0.5 mL/kg {&JF &1 4, MJE ALT.AST
TP JFR I B J5R 25 B A JFF O 4 400 B 2 S5 48 A E
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/i & CCL AT & B NAFLD X B2 i 4 4, T
ZREXIE® KBILEFLEm. XRH,EFFF
X FEHEBARBEINZEFNBEOFTEEY K, X
NAFLD & 35 H 45 45 80Uk 4 n 7] B8 & & B
Hifs.

EFAEOLT B LA Fn P9 5 M) £ 76 g 1D R
B Ak it B = £ K& & M & (reactive oxygen
species, ROS) ,[Hl FEMIMELEFHS 5, A
SER A EMK PR RS, ERERLT,
ROS it B /=4, LA AL BE IR T, i £ ROS i &
HF#55, FBENLS AL TP HERE RN, =&
BE R i & b, 5 BCE LS. &AL B ¥ E
NAFLD kK EH EAEEMA. KW, IR
i FFE 45 475 SRR 38 n 55 B R4k 5 BT R AR L A5
KA KT, NAFLD 4000 i K & i A B B 3
k& BRI A/ Ak, JLF#E 3B B R JR A GSH, K
s 3 ) 5T CCL 2 in & it 2o 72, T TNK 58
BIEAL, IR — S/ R W T, HAN TERR Bt A Akt
o, A K E B RN E A 40 M B A o e
Yy, SRR IE P8 T, IF 38 i A RE BN B IR I 52
JRE . FEARBEGT % K BRI i A /R & CCL R,
5 g 3 5 4R R 4H VR S CCL AR Bb , ME £ 7 B 4R R 41
B KRB IMIE ALT.AST &M T+ & » = B AE 2 fe 1
HinE; FFHE TAG SE WA B A& . RAMRH &
O R R B AL PR MDA K A R E AL
B[R B2 I B d8 45 s H GSH K- T F%. GSH 8%
B 478 1o B R HE A5 & R AR SR LAYS /N X

B MR B R B4, BB, 4E 9 9 GSH K F IR
WAL THEEHMRT AR EZRR. D
FEREH,NAFLD KR CCLJE{R# T &
A BE Y & J , & CCL S5 IF # ¥ i XF NAFLD K
B B B B R 22—

UCP 2 —f FRAAR N B B AEARY,
UCP J 3 [F] 2 9 ] i Sk 4 S Ak 9 R 1L A (R K, RP
BFEALRARNER H A5 ATP & st BEEK,
AR R AT R, BRI
UCP2 "z A7 T & 8 L. O WL B A JR AR S5 4
202 78 AR 52 B 40 il UCP2 JL ARk,
{E7E B S0 B 00 T 4 A o JF S5 458 £ Bk, B S5 5
4 ffg KB F ik UCP2, UCP2 REff 2R Rk N A
165 B R AL AR (B K T, I 40 L N ATP 635 , 3
T JEF 4 o 5K B A R N . TR R S M AF R
WAESE , F & BE 5 B & 85 i J|) 39 3 <, iF i UCP2
FRHR,ATP & &1, B & 5 T I8 I R I R A
JFF£F 446 B Bt 3% 31 F ; Rashid 251 %F ob/ob /MR
JiT 40 B B 58 & B, UCP2 mRNA #R3fmT 5~

6 4 , T 1E % /N BRUFF 48 fg 9 & UCP2 #Y %% 5% Fn 80
# . Chavin 48U 7 §g 5 25 ¥ /9 JiF 40 ffe o b & 3R
UCP2 Rk £ , HERAN ATP & 5% B4 1
BT 15%, 3 HiFst UCP2 £ EREH TS
FIE e A 5 B 484k 07 38 18 % o E T 0 A% R 7 B E
SR, RFRS, RITEA, Tt EFNLEEH
ik, A E AR K BT IE UCP2 3| FIER
4, 7E /N B CCLJG X 8% L7+, & UCP2
%5 NAFLD Xk J& #1 % ¥ ¥ i Xt NAFLD & Jif
Bt .

H A IR B 2= % NAFLD #0482 45 9 & A 1R 32
RBERIT TR, 2 TE B FF DD a8 L B is B Ak
VAR AR AL O A B TRt 2 3
BRBEZ KT, YHREBHRFRE”, RAR
P 40 M BT AR B Lk S AR 4 A A IR i 2
JF 40 M8 & B PR T2 . K TREBT A 3R B K KA
TP 2 40 B B Y A S OR 3 R 24 3L 9 A
HEA R 40 M E 5 4548 R T 68 L% B b B
B4 Xt B Rg A AL AR B A0 B AR VS BR AR
A A BE RIS EASEER . EATR
RS RK CEIRAY, W RAEDL Y
MK CE R, R E B R YA EH .Y
i VEF R ECR R R E R E
KBRS, MASZGMAKCEREY THY
NAFLD K R ALT,AST /K F 8 & T i, i 4t
iR B 4%, I HOFFE B9 TAG K 8 3 F B,
R ZZ A RP51E NAFLD K B T 3 9 R
ERE G FE —EWREIRIER. MK
RERAY T W4 KRFHL MDA & & T [%,
GSH 7K b1 , 3= B3 1% 25 9 7T 203 AL A 9 SR 4k L
WK, H o xS AR B R UCP2 Rk i
il , 2 2 25 Ak ER & Y 00E R b A R
EEHULE .

4 FlzErpze
B A8 & 75 B A A7 AE 5 A4 SO 5% B9 A A 1) 22

R,
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Effects of the mixture of Swertia pseudochinensis Hara and
Silybum marianum Gaertn extracts on CCl,;-induced liver
injury in rats with non-alcoholic fatty liver disease

Zhi-min Mao', Hai-yan Song',Li-li Yang', Tao Liu', Dong-fei Li', Pei-yong Zheng', Ping Liv*, Guang Ji"*

1. Institute of Digestive Disease, Shanghai University of Traditional Chinese Medicine, Shanghai 200032, China

2. E-Institute of Shanghai Municipal Education Commission, Shanghai University of Traditional Chinese Medicine, Shanghai
201203, China

OBJECTIVE: To study the mechanism of liver injury induced by carbon tetrachloride (CCl,) in rats with non-
alcoholic fatty liver disease (NAFLD), and the therapeutic effects of the extract mixture of Dangyao ( Swertia
pseudochinensis Hara) and Shuifeiji (Silybum marianum Gaertn) on NAFLD rats with liver injury.
METHODS: Male Wistar rats were randomized into normal control group, CCl, group, high-fat diet group,
high-fat diet plus CCl, injection group (model group), diammonium glycyrrhizinate group and extract mixture
group. Except the normal control and CCl, groups, rats were fed with high-fat diet (88% normal chow, 10%
lard and 2% cholesterol) to induce NAFLD. Diammonium glycyrrhizinate and extracts were given by gavage.
After eight weeks, a nonlethal dose of CCl, was injected intraperitoneally to all rats except the normal and
high-fat diet groups. And 48 h later, all rats were sacrificed, and serum and liver tissues were collected for
further study. Paraffin-processed liver tissue was stained with hematoxylin-eosin (HE) to observe the
pathological changes. Serum alamine aminotrasferas (ALT) and aspartate aminotransferase (AST) were
measured. The levels of triacylglycerol (TAG), malondialdehyde (MDA) and glutathione (GSH) in liver
tissues were also examined. Expression of uncoupling protein 2 (UCP2) was determined by reverse transcription-
polymerase chain reaction and Western blotting.

RESULTS: Liver sections stained with HE showed that the histopathological changes in the normal control
group and the CCl, group were mild; massive hepatosteatosis diffusing in lobules was shown in the high-fat
diet groups; steatosis, hepatocellular ballooning degeneration and inflammatory infiltration were severe
around the central vein in sections of the model group. Compared with the model group, hepatosteatosis and
ballooning were significantly attenuated in the treatment groups. Levels of serum ALT and AST, contents of
TAG and MDA and the UCP2 expression in liver tissues of the model group increased obviously, while the
level of liver GSH decreased. Compared with rats in the model group, the above biomarkers in the treatment
groups were improved significantly.

CONCLUSION: The mixture of Dangyao and Shuifeiji extracts can decrease the susceptibility and degree of
liver injury induced by hepatotoxin in rats with NAFLD. Regulation of the balance of pro- and anti-oxidative
stress factors is involved in the mechanism.

KEYWORDS: fatty live, non-alcoholic; liver injury; carbon tetrachloride; oxidative stress; plant extracts;
rats
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