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BB K BT B R IR T IE 48 B0 e Lee’s 46 801 T i, M 07 4t M6 4 B A0 b 3 85 i B9 0 0 /0, 1fiL 3 T MDA 5t 1)
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[ Abstract | Objective: To explore the effects of modified Linggui Zhugan Tang on expression of
adiponectin in perirenal fat of rats with metabolic syndrome. Method: Male weaning Wistar rats aged 3 weeks,
were divided into six groups in randomized manner; normal group treated with distilled water diet; high fat and
high salt model group, atorvastatin lipid-lowering group (8 mg -kg '), modified Linggui Zhugan Tang high dose,
middle dose and small dose groups (18, 12, 6 g+kg '), n =10 in each group. All other groups except normal

group received high fat and high salt diet and received drugs by intragastric administration from the same time of
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modeling, once a day for 12 weeks. The rats in normal group and model group received the same volume of normal
saline. Obesity index and Lee’s index were calculated according to body weight and perirenal fat mass. Superoxide
dismutase ( SOD) and malondialdehyde ( MDA ) levels in serum were detected by biochemical method; the
morphology changes of the perirenal fat tissues were observed by using HE method. The mRNA expression levels of
peroxidase proliferation agent activated receptor y ( PPARy) and adiponectin were detected by quantitative real-
time polymerase chain reaction ( qPCR). Result: As compared with the normal group, the body weight,
perirenal fat mass, obesity index and Lee’s index in model group were significantly increased; the volume of fat
cells was increased significantly while the number was significantly reduced; MDA level in serum was significantly
increased; SOD activity was significantly reduced; the mRNA expression levels of PPARy and adiponectin in fat
tissues were significantly reduced (P <0.05, P <0.01). As compared with the metabolic syndrome model group,
the body weight, perirenal fat mass, obesity index and Lee’s index in modified Linggui Zhugan Tang all dose
groups were significantly decreased; the volume of fat cells was reduced significantly while the number was
significantly increased; MDA level in serum was significantly reduced; SOD activity was significantly increased;
the mRNA expression levels of PPARy and adiponectin in fat tissues were significantly increased (P <0.05, P <
0.01). Conclusion: The modified Linggui Zhugan Tang can significantly regulate lipid oxidation and improve the

visceral obesity in metabolic syndrome model rats. The mechanism may be related to increasing PPARy expression

and further increasing the expression of adiponectin.
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1.1 ¥ Mtk SPF 2% Wistar 3 J& 5 Wr 2L K B 60

HOREE (60 £10) g, 1L S5 sh Y wF 55 oo 42

it | S5 B M A K IES SCXK (%) 2008-0005

L2 259 00k R AR B H s IR
.08 .

12 g HER 9 g, AR 12 g, %85 12 g, 751 H 12 g, 10
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g, HH 6 g, W M T Hp B2 Bs B, H o 5] e 980N T
B s B b 24 i R s A % O 8 KR
30 min J , & 40 min, i, U 5 AR B ARAE L 24
N 6 5K R 30 min, i 38K 2 RIEW ST,
FT 100 CRBHAZE | mL AHY TA 25500 6 1%,
¥ DVRARCE T 4 CoKA b . PR AT (db
55 R B AT BR A L 5 H19990258 ) |, Trizol
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1.3 Y% T BIELAh-1] W43 6ot BT E (b 3 Hr
i ALES A BR 53 4F A F] ) ,9700 %Y PCR ™ #§ A% (&
E ABI), 7500 74 %¢ % 5 f& PCR ¥ (£ E ABI 24
H)), STI6R A &y 3 AL I 25 0 Ml ( 2 B Thermo 24
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BIER BB S IOk [ 7-10 g 57, AF4L 10 H3)
Y B8R AE W A Ah, T s AR AR (B AR OB
50% ¥ 25% , REWE 15% ,NaCl 10% ) ', KT
Rz BE 22 Be sh W 52 g v O, JE SRR 12 J8] T AR
RUTIAE S 1) %36 97 4R B0 i 45 T AH L 25 ) g
TRYT, 45 2570 B 2 RO 0 R B4 3R T AR e 8 0 =i
B H A BG4 L 8 gk T BB ARABTT ig, IR
BEARH R o ARFIE 4591 18,12,6 g-kg ™'l
DR FEAR H AW AR WL g, 1E 20 ARV ZH JE A7 55 4 A
MK ig, BH 1R, EL 12 [,
2.2 Ky AR K5
2.2.1 fpACRAE AR, A5 12 h,KH &
ik JBR 4 J o A i, P A RO o R B B SR B AT 1T K
F A TR Lee’s $5 50, S8 kB AL SEZh W J5 , UK
| 5 3 ) B UM R S B ( visceral adipose tissue,
VAT) Rl o IR B AR — 0 =T 4% £
R EE P, —EB5 2T 80 CUKAEIRAETFH .
Lee’s 6% = R &' (g) x 1 000/ K (em)
JIE Jit 48 5 = U 8 BR 107/ R i X 100%
2.2.2 [l MDA ,SOD /K5 B sh ik i f5
#E 2 h, L3500 remin ' fAEEEEES L 10 min, BRI
T HCE AR IR VKA TR o 23 R 58 AT L 430k
JEHEETHRRAR L bl 2 R U | o IR I S il N S AL W
MDA ,SOD /K3,
2.2.3 WA ZURIIE A S WS HIAEIRNH A
AU R, IR R R-HEL (HE) B 5, S6 58 T W4 4A
MR, 2 R AR ) >R H] Tmage-Pro Plus B8 73 #r #1411
U O R RS 00 LA L R A AR AR A 5 K iR
i e R Bk AR e VAT 41 OF B R LS
H,
NEWT B H = VAT BTt/ 504> g 17 40 B i ~F- 349 T 4
(AUAE BT = A0 AE A FR x 4N i % %, g
U5 41 0 5 BE 0. 915 g~ em 3 S NG s
98 M- i d )

2.2.4 JIEBE R (adiponectin) K i 48 Ak 4y il 4 114 5
Yrs 32 /& (PPARy ) mRNA Rk i T 92 B 28O0
7€ PCR (qPCR) , BU'H J& B8 i 41 21 150 mg, Trizol
AR SR RNA 54050 606 BE 1l RNA ¥k i
Keatifg . i PCR A & iR KRB R 60 °C,30
s P FE UL FHU A RNA 1 pg 3% 5% 5% -y ¢DNA | DL
JE NG 5 cDNA ShAs A, R 45 2¢ ot i 1t 3 7 &5 Ul BH 13
FAE, L 18S NN S, S B il 27 L H
AL RS W By 3 A AR L 1

®1 ZTHEKXEEPCRENFEERNYT E5IY
Table 1 Oligonucleotide primers of quantitative real-time PCR
. YR E
R 51975
/bp
Adiponectin |1 Jj# 5'-TGGTCACAATGGGATACCGG-3’ 298
T 5'-GCTGCCGTCATAATGATTCTGTT-3’
PPARy 3% 5'-CATCAGTGGGAATTAAGGCAAAT-3’ 252
FU# 5 -ATGTCAAAGGAATGGGAGTGGT-3’
18S 37 5'-GGAGAGGGAGCCTGAGAAAC-3’ 159
R 5'-CAATTACAGGGCCTCGAAAG-3'
2.3 geitsEsr RN SPSS 19.0 GEit A 43 #r

P A BRI UL % £ 5 FoR, PP HEBCR T ¢ K5, 24 1)
LR I 7 2253 81, LA P < 0.05 S 25 5 G il 2%
3 #R

3.1 XPRBARE IR RS B Lee’s 15 4%
MR 5 IEH A R, AL A R R B R, VAT
i, I e B M Lee’s $5 W1 W34 5 (P < 0. 05,
P <0.01) ; SRR ZH PO AL, Tk 2 FE AR H 7 4% 50 i
ZH R B, VAT Jo7 o5 FIAE JHE 8 K0 52 70] A 4O 4
REA , Lee’s 45 Kot BA W 2 FEAIR (P <0.05, P <
0.01) , fHR i B AR RcAE . W3R 2

3.2 MWREUBITHRRER  S5IEHH LR, mR
BN BLE R s A M R R 3 B OR (P <
0.01) , 4 g% H W] Wk > (P <0.01) ; HEIAIA LE

R2 MERESEREZNRPEGIERREE, VAT, ERISHF0 Lee’s 5 MM (3 +5,0=10)

Table 2 Effects of reformatted modified Linggui Zhugan Tang on body weight, visceral adipose tissue, obesity index and Lee’s index of

metabolic syndrome rat (x +s,n =10)

151 Flik/g kg™ R /g VAT Jfi /g HE JiE 46 55/ % Lee’s $54/g+ om ™!

H - 338.70 +16.23 6.84 +1.27 2.02 +0.30 341.68 +9. 41
i - 389. 46 +17.92% 10.19 1. 832 2.61 0. 18% 352.96 +4.94"
kAR % 6 363.36 =18.19% 9.39 +3.20 2.42 +0.39 344. 67 6. 40%
12 341. 16 +29. 13% 7.69 +1.83% 2.24 0. 40% 343.35 +6.72%
18 335.09 +20. 13% 7.34 +1.64% 2.18 +0.41% 346.26 + 6. 14%
B $C AR AT 8 347.58 +19.11% 6.37 +1.19% 1.82 +0.31% 339.80 +6.47%

B HIEHAE" P <0.05,7 P <0.01; SHMA L P <0.05,YP<0.01(£3~4,K2[[),
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B, IR 25 HE AR H 7 4% 51 ik 4 2 4 240 i A BR 5 5
AR I/ B B R RO 2 (P <0.05,

P<0.01), WK 1,%3,

et

F

AT 4L B RO AL C. FTGAR AT 8 g-kg ™' 41;D. Itk % H: R H
6 gokg ™ RS HA T 12 g kg™ L FL MRS H A 18
g kg (2 [H])

Bl mMiEEREINARREREHARKREFHNEN

(HE, x100)

Fig.1 Effects of reformatted modified Linggui Zhugan Tang on rat

visceral adipose of pathological structures ( HE, x 100)

RI MRZERHIMRPEEEXARERERABRNX M
(x+s,n=10)
Table 3 Effects of reformatted modified Linggui Zhugan Tang on

visceral adipose cell of metabolic syndrome rat (x +s,n =10)

a3 5 5 ] B s 240 i 5 JH g 05 40
/g kg ! H A2/ pm BH x10°/4
iEH - 86.67 =21. 81 24.99 +5.93
LAY - 122.22 +17.35% 9.72 £3.14%
kAR G 6 104.10 +12. 40% 9.81 +3.11
12 81.20 +18. 18% 15.25 3. 17%
18 66. 10 +29. 06* 18.79 =4. 81"
W] 6 AR AW TT 8 64. 10 =20. 49% 17.70 +4.30%

3.3 XFRBUMIE MDA &5 SOD ¥ 4 Y 52 i
B 0E A PR, AR A R BRI W MDA i K
$ i, SOD 7 M i 2 FEAR (P <0.01) ; SHIAYA L
B, MR 25 AR H 1 4% 2H R BRI T MDA &5 & 5 5]
PR (P <0.01) , SOD {if 4 £ 5 2 4R i 14
BWhn(P <0.05,P<0.01), W4,
3.4 X} KB VAT # adiponectin £l PPARy
mRNA FiEM W 5 IEH 4 e, B 4 3 Y iR
i diponectim K H. %% 5 [H T PPARy mRNA £k &
HREAR(P <0.01) s SHEAILH L, IR Z AR H
&R 5 diponectim 2 PPARy mRNA 3% ik
(P<0.05,P<0.01), WK 2,
4 itig
ENEE R AR AR L SN
- 100 -

R4 mMEESEREZHRE LA MEXR MDA 71 SOD K F i %00
(xxs,n=10)

Table 4 Effects of reformatted modified Linggui Zhugan Tang on
levels of MDA and SOD of metabolic syndrome rat (x +s,n=10)

7

215 MDA/nmol-L ™! SOD/U-mlL !
/g~kg’]
EH - 6.77 =0.33 386. 10 +86. 92
ey - 14. 48 +0. 83% 145.38 +57.25%
Ik E AR H % 6 10. 14 +0. 84% 218.48 +95.21%
12 9.51 £0. 60" 282.04 +72.35%
18 8.48 +1.24% 319.51 +61.44Y
B & £ 7T 8 8.21 0. 65" 349. 33 +98. 08"
< 25- 4
i 204 4
X )
® 151
R
E 104 4)
N 4)
g s,
& o 2)
A B C D E F
X
161 4)
Eg
®O129
®
Z 8 4)
g
E b
=]
& 2) 3)
® O

A B C D E F

B2 MEEERETINRBESEXRREEABH PREERKEM
PPARy mRNA FTIXHIFMI (x £5,n=10)

Fig.2 Effects of reformatted modified Linggui Zhugan Tang on
adiponectin and PPARy mRNA expressions in rat visceral adipose

(xxs,n=10)
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AT WL B @ MR 5 S MS R R BUBRE B )
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A0 4 2 RE A W A AR MS O SRR, ' A i s
i AEJEE B Lee’s $8 40, R MR HEAR T
X MS K BRA T RS AT . Gl id VAT HE 3@
SR K B, IR 2 H R H 7 B B A MS R B
VAT 0 AR AR, (5 39 i FE Bk, 2% i ke 5 i s 4 210
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A 4 2 B 07 A B R T DR i i T R 2L B
R A H AR U0 Y O S, Ay I A S HE o A
AR H e MS g D5 A AT Be i A7 78 HABHLE

JIES JhF: B3 A P 4010 N J0OK T B B T R B g
B AL (I 7 MDA g 35 Tt &, [W i SOD i 3R
P SCERARE 6 A 35 R AR IO | P 2 ik
a2 07 T A R w LR ST A AL RE L AR B gE E
IR EE AR H 7 T WAL B R I AR AL
1% MDA ,SOD Y5 & 2 , R Bl k 2 R H
[] i B Ui B A A 7 .

A AR AT AR D5 48 i adiponectin (1 335,
FEHLH AT BE 5 BT% AKT, JAK/STAT {5 5 %% S8 %
BETH T adiponectin (35" o A B 58 & B vk
KRR H 7 BE % 771 12 A H M: 3% in adiponectin mRNA
Fik, AT AE 5 LR AR A AL N B, Rl AKT B JAK/
STAT {5538 %A % .

PPARy FI MS 2 [] fy 15 2 W] 38 2o 9 2 i 1y 400 i
SRR BT A, I 45 0 e A R R B 3R BUR Mok &
VRN L A WEST S B, PPARy S0 ) 4 3 AT LA
2 BE I ML 2% adiponectin f 7K S, 3 7T LA 3 i g By
H 2 adiponectin mRNA Bk ARG E—
R B FE R H 17 8] B 4 i R D5t PPARy il
adiponectin mRNA 31k o H It 28 35 4 I hn ok %5 A
AR — T T 38 a0 LA A R, 53 O T AR

B 7 Hh G B ) I PPARy K3k, [m]F 34 fin H: A Bk
RN FRIB N3 W, T 22 i A 25 5 AERE AR . 4K
Ik 5 H R H 7 an far el 3 AL AR S AR R B, DL &
PPARy 7E Jin WK %5 4 R 1 % {2 #F adiponectin 3 ik 1
) BARBLH] A i — 2o .
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JK A FE O /)N B a1 AT 3 ) DR 1R

waEdE, T4, £E4, TRR, R, #Fm', Fas', Ars', Heax'”
(1. JHEBHRXSE PHFm, M 510006; 2. Z&HHFRE, SN 510224,
3. SN TEFREMIB S P, M 510023)

[(HWZE] B :IF5TK R =X W& LB (carbon tetrachlitied , CCL, ) 5 D-% 3= ZL % ( D-galactosamine , D-Gal ) B 81 24k
JEL455 0 R VR F o T 3%+ 40 S0 BB AEE e L B /N B 84 BB AILAY SRy 6 41, BVIE 3 40 2 M TR 5 A A A K R B AIE R E
I BAYEZR AL, BRIE R 4150, 43 B ip 0. 2% CCl, H1 800 mg-kg ™' D-Gal & #J5 1,6 h ik 2 /™ [A] 45, F& i ko 59 [ 30 42k Ay 7k
TR 5 (120,240,480 mg-kg '), CCl, BTELAY 2 vk FFR 05 45 F B VE 25 57 32 2 5 (40 mg-kg ™' ), D-Gal BT MY AT $1 45 45 F H %/
T (30 mg-kg ') s HEHE 24 b AR R ITA AR R LB (AST) , 5 R E LR W (ALT) KF K& AT 41 8151 3
o AL B AL TG (SOD) , 73 8 (MDA) 3 J5 B0 45 Jie B Jik ( GSH) 7K 37, 75 R 2 -H 21 (HE ) 3 6 W42 JITF 20 2340 v (¥ 5 B AZ 4K
R 515 R 4 i, CCl, 1 D-Gal fir S0 S GBI R v AST, ALT, MDA Y 7K - B 8 7+ &% (P < 0.01) ,SOD, GSH [ 7K -
B R REMK (P <0.01) ;5 CCl,,D-Gal T BUAY & Pk JF 300 05 A B0 21 L &, K WIS o 3 4570 i 21 W I8 [ ik AST, ALT Al
MDA 7K S F+ 785 SOD, GSH /K- (P <0.01) o JFIE A5 B YT - 25 5 5 7%, 5780 200 JHF 4 e B 4k 1) R 6 25 P S5 28, 7K R ]
5 2 U5 /NI S5 K % 52 R A0 R L T R AL . B8 K R ATEE XS CCL, 1 D-Gal B89 /N B 2K IF B 5 H A R A7 g 3
EH

[kggim]  KCaEis,; Wafbr, L0, SR, RirER
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Protective Effects of Silibinin on Acute Liver Injury in Mice

YANG Ting-ting', WANG Wei’, LI Guo-quan’, WANG Pei-xian’, LI Ming', TAN Xu-peng',
QI Shao-yun', ZHOU Long-yan', HU Xu-guang'"
(1. School of Chinese Materia Medica, Guangdong Pharmaceutical University, Guangzhou 510006, China;
2. Anjian Drug Research Institute, Guangzhou 510224, China;
3. The Medical Treatment Service Center in Guangzhou, Guangzhou 510023, China)

[ Abstract | Objective; To investigate the protective effects of Silibinin on acute liver injury induced by
carbon tetrachlitied ( CCl,) and D-galactosamine ( D-Gal). Method: Totally 84 healthy Kunming mice were
randomly divided into normal group, acute liver injury model group, silibinin low dose group, middle dose group
and high dose group, and positive drug group. All the other groups except normal group received intraperitoneal
injection of carbon tetrachlitied (0.2% ) and galactosamine (800 mg +kg '). 1 hour and 6 hours after modeling,
silibinimin of different doses (120, 240, 480 mg -kg~') was applied by the tail vein injection. Positive drug
Tiopronin (40 mg -kg™') was given for the acute liver injury induced by CCl,, and diammonium glycyrrhizinate
(30 mg -kg ") was given for the liver injury induced by D-Gal. 24 hours after modeling, the levels of aspartate

transaminase ( AST), alanine transaminase ( ALT) in serum, and superoxide dismutase (SOD), malonal dehyde
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