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[FE] BB S R 78 =R RS v ARG D7 R A 20 0 B B 38 8 T, 4R T B 36 78 M AR SC BT . A3k ok 48 1
Wistar AP K 8RB HLF 240 0 1E 5 41 BERIZH 67 R 22 AR fh i 20 5 AP B b R R R A 6 AN AL, R L IR DR R A R RIE
TS T I U P ASS R [ B 4 5904 I e A =2 S AR b - (0. 003 gekg ™" d ™) RIS [l 351 8 (4 A9 (0. 5,1,2 gokg ™ -d 1) AT TR
SCHG 4 JE S S5 A R AR AR AR A A3 A SCRS W0 B AR R 1T A SR S BL B B T (AST) NS MR S L FE B W (ALT) , A& [H (Alb) ,
SBZLER (TBIL) |, y-4 2 B e % KB (y-GT) il i JE [& i (TCH) , H il = B8 (TG) , K % B fs 82 &1 (LDL) , = %% FE IR &5 1
(HDL) 7K, t# i HE 20 2050 B2 %%, F I RT-PCR 4G JE B X 32 4K (FXR) ¥ 56 R/ S R A48 (SHP ) i [F Bt i 5 G #F
A5 %E M -1c (SREBP-1c) mRNA Fik{Hdl, &R 51EH 4, BRI 4] AST,ALT, y-GT /K F- B & 7 &5, LDL Bl g F+ & (P <
0.01) , 7T 40 o Jig 5 75 ¥ , T 40 M3 R 56 A0 48 iE 40 i1 ¥ i1, FXR , SHP mRNA 33k U i f# Ik (P <0.01) ,SREBP-1c mRNA ) £ ik 7t
5 RN LU, A AR b ) I 2H AR S R R B Ml IR AST, ALT, y-GT 7K (P <0.05,P <0.01) ; W] W F& AR TG & 4t (P <
0.05) ; A& I I 5035 T 400 Ffa G s 28 4, sl /0 JIT 40 B 3 56 R 98 40 i 32 40 5 42 = FXR, SHP mRNA [ % 3% , B X SREBP-1¢ mRNA
MRk (P <0.05,P <0.01), Z5i%: AT M A8 — i B B2 L o8 B 7 I 0 JHF 3 i, e AV ol B, FE AL ) ol i 2 38 if FXR-SHP-
SREBP-1c i #9845 1 B &2 £ FH , A DI o 70 2 20 97 5808 X 8 47
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Effect Study of Pien Tze Huang on Nonalcoholic Fatty Liver Disease in Rats DENG Lyu-yu',
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Longhua Hospital , Shanghai University of Traditional Chinese Medicine, Shanghai 200032, China)

[ Abstract | Objective: To observe the effects of Pien Tze Huang on nonalcoholic fatty liver disease in
rats and to investigate its mechanism. Method: Forty-eighty Wistar rats were randomly divided into 6 groups: the
normal group, the model group, the simvastatin group (0.003 g -kg™'-d™"), the low-, medium-and high-dose
Pien Tze Huang groups (0.5, 1, 2 g-kg '-d™"). The nonalcoholic fatty liver disease model was induced in rats
by feeding a high fat diet. After 4 weeks, related specimens were collected and the liver function indexes including
aspartate amino transferase ( AST), alanine aminotransferase ( ALT), albumin ( Alb), total bilirubin ( TBIL) ,
v-glutamyl transpeptidase (y-GT), lipid indexes including total cholesterol ( TCH ), triglyceride (TG), low
density lipoprotein ( LDL) , high density lipoprotein ( HDL) were detected by biochemical analyzer. The mRNA
expressions of farnesoid X receptor (FXR) , small heterodimer partner (SHP) and sterol regulatory element binding
proteins-lc (SREBP-1¢) were measured by RT-PCR. The liver histopathological changes were observed by HE
staining. Result: Compared with the normal group, the levels of AST, ALT, y-GT and LDL increased, the mRNA
expressions of FXR, SHP decreased, the mRNA expression of SREBP-1¢ increased and the liver histopathological
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had varying degrees of injuries in the model group (P <0.01). Compared with the model group, the levels of
AST, ALT, y-GT and LDL decreased, the mRNA expressions of FXR, SHP increased, the mRNA expression of

SREBP-1c¢ decreased and the liver histopathological injuries had good improvement in the low-and medium-dose

Pien Tze Huang groups (P <0.05, P <0.01).

Conclusion: Pien Tze Huang, especially the low and medium

dose, is beneficial to treating fatty liver by improving the liver function and reducing blood lipid, which may be

related to regulating the pathway of FXR-SHP-SREBP-1c.
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partner; sterol regulator element binding protein-1c¢

HBE YR T IR T I A A A R A A H,
AR G b B R PR R R o Bk
PR TR I (A L 3 I BREs  h BE 2R T R
WG PERS DT IF g 3Rk, P R = b
A BT B AE MR A b 2 O A, B AR R
b a0 oI AR S D PR, R A R T R X
NeWi IFA BiiaE . © A WE S8R B, 76 JE T R A7 15
B O, % B8 B¢ X 32 {& (farnesoid X Receptor,
FXR) B #00E , 85 5 /0 57 — BAK AR 70 7 (small
heterodimer partner, SHP) ZL K () 345, 1 SHP 7] LI
P B B Y o456 & B 1e (sterol regulatory
element binding proteins-1c, SREBP-1c¢) , fii i JIg #H
RFE A F Bl A, 34 H il =R (TG) & 8, B AR I
A L AR SLI i 3 X NAFLD K R 7R 3 IR R
) e R A7, WL ¢ LX) NAFLD | B i 7 T, #R%0)
FOE AL B R SC PR, Ry B — 5 B AT 5T B E SR, O
R R AR ) A PR P At S 56 AR A
1 #a
L1 zh¥) W59 Wistar HEVE R 48 H, (A
(150 £10) g, i dbat e A 4R sL B s W) B R A IR A
A PR, B ) & # IR 5 SCXK (52) 2012-0001 , 4] F%
T hRiEhE 2RSS bt IR DAL O
N :88% 1EH T EL, 2% AR [ B, 10% %5, Hy b i
e v S U S W) A BRITAL 2 ] $ At
L2 24 Kalsn] R AF sk R (il =& (g 0
VR E AR, WM AR A RA A, S
1204018) , &F Fig Z S AR AT - (BT RV Rl 254
FROA A, L5 120990) , K174 & R A 55 7% 1l
(AST, 4t 5 O1ASTI21210) , N & MR & Jk % # W
(ALT, #it %5 OLALTI21112), (1 & (1 (Alb, it 5
02ALB121106), j& AH 4 # ( TBIL, it 5 O02BiLT
130308 ) , H [& &% ( TCH, #it 5 01CHOL121107 ) , H i
=i (TG 4ib5 02TG130514) , {I% % i i5 & 11 (LDL,
fit= 02LDLI21212), % £ IR & 1 (HDL, it &
02HDLI21212) , ¥y H | ¥ 48 B A= 9 10 A BR 2

Pien Tze Huang; nonalcoholic fatty liver disease; farnesoid X receptor; small heterodimer

Al 5y -4 LG 5% K (y-GT, g at i 2R 9 T A
ST, L5 20131120) , Trizol reagent( 3 [F Invitrogen
oy FEL, iS5 14105 ), RNA g 7% 56 3K 7 & (36 [
Thermo 2% & , #it & 00174289 ) , ¥ ##4 ik %] & Hieff™
qPCR SYBR ® Green Master Mix (it 5 Q11613),
Low Rox(#t'5 461925) #4Iy [ b ¥ 20 £ R Y RHCA
B2
1.3 %%  TBA-4OFR %4 [ sk k4140 ( B A
ARZ ) NanoDrop™ 2000 47 5 5h-1T WL 53 96 6 1
it ( £ [ Thermol /4] ) , ABI 7500 %! PCR £ 4 ( &
E ABI 2 +])
2 FiE
2.1 Jr# 48 H Wistar BEVE B, 3 38 18Rk N 1
WFE 1 RS AL R 6 2, A 8 H R IEF
L MR Ao AR AT 41 (0.003 g-kg ™) ik 4L
(0.5 g-kg™' ), A B (1.0 g-kg ™), 5 ) &k 2
(2.0 gkg™ ')
2.2 RS BRIEE A LS R A R
AW LR AR R, A oK . TR AR ]
KB KK 10 mL-kg ™" ig, FoAx 45 21 LA AR R 25 )
10 mL-kg ™" ig B H 1 %, F54: 4 .
2.3 WM SRR 4 SRR SR AR T A S T
JE— WG E AR B REE K 12 h, DL 2% I8 b 2 44
JIE T T SRR T B, i U DK SR I, BT 2 2 2
1 10% 8 /R AR 5 K 3B BT A s, AR
JFERZUI %6 AE 1.5 mL B0 B T A R Uk, I
1£F - 80 C k4t
2.4 fRbRAELI
2.4.1 IMiHFAfCREEAEN MmiEHE2hF4 C
3 000 r-min "B 15 min, B EE W - 20 C R 1F;
Wi AST,ALT,Alb, TBIL, TG, TCH, HDL, LDL; i #
TR B AR i BRERE 2D BRI SE y-GT,
2.4.2 JRERYLfn JFFZH NS rp R TSR v I A
AW, UL R (R 4 wm) , B, HE e i)
K, MR IR R iR 200 £ S ERILEE .
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2.4.3 FXR,SHP,SREBP-lc mRNA #l

2.4.3.1 51¥ KA PrimerS. 0 5 ¥ ucit it sl
Pt I AT 29 6 51 W Bt i B B B AR )
TARA RN A5G 8, 55 (5'—3") ,FXR JF
5 I JiF ACATAAAGGATAGAGAGGCAGTGGA, T Jjif
CAGGCGAAATGCTGAGGGT, ¥ # K J&# 106 bp; SHP
% 4 i AGAGCCAGGAAGAAACAGG AACAAG,
T 1iF CGGGGCTTAGAAGTGTGTAGA GAA , ¥ 15K &
116 bp;SREBP-1c¢ ¥4 F i GAGGGACTACAGGCTG
AGAAAGGAT, F Jif AGTGCCAGGTTAGAAGCAAC
AAGA  §"HE I B 132 bp; i B-actin fEINZ, 541K
% CTGAACCCTAAGGCCAACCG, T iif GACCAG
AGGCATACAGGGACAA ¥ K B 112 bp, B kiR
JEH R 58 C

2.4.3.2 RT-PCR ¥l 4% Trizol 3257 & 1 H 42 I
B RNA I E RNA U B AG 0 20 B2 5 AR 438 390 S ik
A& UL, 7E PCR A8 rhoin A AH B B2 N AA &, 0 A
Biometra PCR A 7, g i 514>k 25 C 5 min,42 C
60 min, 70 °C 5 min, ¥ % 3% i cDNA J5 A] jiX
A =20 CIRAF# H 5 7™ A i BR Y 398 2050 & 100 ) A5 42
YE 72 PCR A5 i ACKH 0 52 A 2 4% B Gn s 2 )%
#47 RT-PCR:95 C 5 min,95 °C 10 5,40 1EHF,

F1 R FHEXI AR AT X R M S AT hAE

G (x +s,n=8)

58 C 34 5,40 MEFF.95 C 15 5,60 C 60 5,95 C
15 s [ B 58 5, BAX AR H A BCF 7500 software
V2.0 ST, FH 2 788k A AT 1 0 3 P ) R X s
2.5 HiitsEsr b R SPSS 16.0 45 it 1 ik
PR EOR S SR DL o 25 R, AR TR S i i
2 Z (8] R B R T 25 4 B, PR A TA) EE AR
K UM ST REA ¢ 3, LA P <0.05 Ry 22 5 88 it 2

3 #R
3.1 MAFIhRE R R B R 4] B OE R 41 ALT,

AST,y-GT 3 Jhim (P <0.01) ; 5HEEA 20 AL,
AT HBEREAR AST, y-GT (P <0.05) 5 Jy 475 K51
4 BE B 4 fIK ALT, AST, y-GT (P < 0.05, P <
0.01) , 17 5 41 fig B 5 B I AST,y-GT (P <0.05,
P <0.01) &7 & 4 fg W] @ BE MK AST (P <0.05),
Alb, TBIL B TSt E Lo Wk 1,

3.2 XTIMAEAKFRY S 5 OE R A R, R A
LDL BT} & (P <0.01) , TG, TCH A J} & o #a 3,
HDL A PR B HEGi2%25 5,; S
IR A 4 A R o 2H BB R AR TG (P < 0.05) 5 %
F TCH,HDL,LDL, % H 25 4 i) A8 fb ¥ JE 42 i} 2 2=
5o &2,

Table 1 Effects of Pien Tze Huang on serum liver function of fatty liver disease in rats (x +s,n =8)

21 9 Fl /g kg ! ALT/U-L"! AST/U-L"! Alb/g-L"! TBIL/ pmol - L ™! y-GT/U-L"!
EH# - 40.5 £5.29" 119.75 £17. 04" 28.65 0. 95 2.15 +£0.24 5.21 £0. 83"
LR - 70. 38 +25. 49 173. 00 +46. 56 28.13 +0.71 1.9£0.29 9.45 £3.58
FAALTT 0.003 61.63 £29.55 126.13 +35.75% 28.00 +1. 65 2.03 +0.28 5.81 +1.95%
AT 5% 0.5 49.50 6. 30% 107. 38 +10. 00* 27.83 £1.01 2.03 £0.27 5.87 +2.95%

1 64.88 =12. 63 129. 63 + 16. 84% 27.25 0. 89 2.13 £0.20 5.49 +0.93%
2 69.75 +37. 55 124. 88 +34. 54> 27.73 £1.04 2.13 +£0.30 5.58 £1.75
T SR A P <0.01; SRR 4P P <0.05,7 P<0.01(£2~3 ),
F2 AREFEMEBRFXRMDERDAERBROZM(x+s,n=8)
Table 2 Effects of Pien Tze Huang on serum lipid indexes of fatty liver disease in rats (x +s,n=8)

215 Hlit/g kg ™! TG/mmol-L ™' TCH/mmol-L ™! HDL/mmol-L ! LDL/mmol-L ™!
IEH - 0.74 +0.29 1.68 +0.42 1.21 £0.26 0.74 +0. 13"
R - 0.91 +0.28 2.17 £0.52 1.05 0. 17 1.31£0.37
FARARIT 0.003 0.76 £0. 32 2.46 £1.11 1.31 £0. 45 1.42 £0. 64
RER) 0.5 0.68 +0. 132 2.00 0. 34 1.17 £0. 18 1.36 £0.29

1 0.67 0. 12% 3.06 0. 60 1.40 £0. 12 1.90 +0. 46
2 0.80 +0.26 3.41 +0.89 1.54 +0. 14 2.04 0. 46
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3.3 XHFALURHE R IE 4K BT 40
KNI I A0 28T A, 40 B A% B G, 4 4l
Je o 5 IEHE K B H BRG]z A AR 1 L L
- T IE AR, 20 i HE S 2L MR B A A K
e 7 &, NG 7 A2 A i > 75% , 1% I BT i A 1
TR R AN MR, R ST SRR AE . SRR
AL, JA 7 2T 40 IR R A J0 0], BT 240 3R 36 R R
PneE il ORI AT R 2 N S (35571 5 i e N = 1 ¢
M, WKL,

3.4 % FXR,SHP,SREBP-1c mRNA [y % 51 i 1Y
SCmE BOAIZH 9 FXR,SHP i mRNA #1F % 4 i %
BEAG (P <0.01) . SEAIY] g, - Rt 7T 41 6
2 FXR,SHP(P <0.05,P <0.01) ; {7 & 41 fig 0 2%
JH# FXR, SHP (P <0.01) ; #5141 fig 7l 7 SHP
(P <0.05) [ SREBP-1c(P <0.05) ; B FI 411
AT F L, W3,

,D. g E . .F

A IER A B BIAIA Co SR IT 45D A AF 0.5 g kgt 4
E. FAFHE 1 g-kg A F. HATHE2 g kg™ 4

Bl R{EFEXMNEHFXRFAAESENZmE(HE, x200)

Fig.1 Effects of Pien Tze Huang on hepatic histomorphology of
fatty liver disease in rats (HE, x200)

*3 REFEXMBERRFXRFHAR FXR,SHP,SREBP-1c mRNA A3 RIZEBHF M (v £5,n=8)
Table 3 Effects of Pien Tze Huang on liver tissue FXR, SHP, SREBP-1c¢ mRNA relative expression of fatty liver disease in rats (x £s,n =8)

24 5 FHE /g kg-1 FXR/B-actin SHP/B-actin SREBP-1¢/B-actin

EH - 0.92 +0.41" 1.00 +0.61" 0.69 +0. 28

iy - 0.15 £0. 10 0.12 0. 15 0.81 0. 43

FARABTT 0. 003 0.49 +0.31% 0.37 +£0.32% 0.71 +0. 47

RERI 0.5 0.77 £0.21% 0.51 £0.17% 0.69 £0.37
1 0.24 0. 14 0.34 £0.32% 0.38 +0.25%
2 0.14 0. 10 0. 15 £0.20 0.49 £0.27

4 itig PRUEETRT S R X 32 MR R S TR

ITAF R B N BA TG 7K i &, AR 1 7 sCm
R A TR K4 . TR E RS I I 9 o
R 17% oA, Hor 90% Sy NAFLD , Ji ok AR 1% 5
PRI 98 09 505 — R, ™ = U 35 N 2 fa e, O wk
ININ g B P AT R AL B LR R . NAFLD B9 %
Joa ML 22 4, HG 2 0 DR R B R MR e 5 | R I I A
REZERL NI HE TG EIF I Fays . &
Hh = B8 I 4E (hypertriglyeeridemia ) J& 51 2 g i i
Bk Sr G B R R 22— BRI, R 5% TG AR HIL il % Bl
ERE W A EEE XY, FXR EIRILE 2 K %
BCGR, PREC T e U P G A I R TR, R ORI
V1 ER 32 £ (bile acid receptor, BAR) , B F AL AT IE .
Ji BRE B R AR . FXR AT R TG
ARG Y S B A L I B RN A R 37 AR B R I Y
TG LA B AW ) B WA BT i B i, DA T el JHF 0 2% 478 240
M TG & &k FFa A" . FXR i 0 R
PTG J5 PTG SHP By 235, SHP 2 — Ff 1 il 4 4% 52

SREBP-lc [)3ik ., SREBP-lc J&— 84 TG A5 Wi
fig F1 TCH () & A . 42 LDL AR A 5C 2L [ 3R 35 1
B SR T AR IR A 80T 4 g 107 v e ¥ B .
SREBP-lc &3k T 1 Al 4 il Jig 107 2 4 I 9 06 M fe ¢
i TG & " BAH U RY, 254 A i
FXR-SHP-SREBP-1c i [ jA 7 NAFLD, 11 = %
4B R B, 4 NAFLD K BUR A W B 24 3% % i
x5, SRR 4 A LA, FXR, SHP mRNA J & 11 32
iK7KOF i % L F SREBP-1c mRNA S 8 11 34 1 i
EHBEAK, R b % A %5 % NASH KBRS 2 B Ik
Ji W A P (U FH 5 I 7 R 52 1R FXR Y 2635 7K
T, SR, VRS BT T, R DA
AT HE SRV A 1 FXR 3 o) B [ 44, o] 38 o 300 FXR
{5 S BEAK TG & Bk R Y 235, DA 410 461 AT 10k
TG BULFR .

R4 NAFLD B RERARAE , v B2 220 0 T T e
AR FIE PR S W . L R BILAE 4 ok F
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R AR H R I AR LY | 97 1 R B RO JE R,
JH 2k s it L2t iz B0 o 2 B RS N & R i REL
TR R A R TR R A
TH PR DA b Lk AR 2 BRI SR
WY, HA BT e RIIR AR IF 44 20

R & A I I 7E B, A S50 1 v i IR s e
SRR, 5 IEE A KR A, AR ZH KB AST,
ALT,y-GT B &1 &, R U Th 8 =% ; LDL 8 3 F+
v 2 WA I B T v 5 JFF DR 908 B U0 R Sk o B 40 M) 72
B 105 A5 1 56 43 A 1 40 BfLi2 i ; FXR, SHP mRNA 3%
ik % T RE,SREBP-1c mRNA BRIk A LI H;
DL 3R] NAFLD K BB Y 8 B 2 o i FH R AF
BT BUAYT G, 45 R Wos A8 R o 4 AE
b 8 T A4 A A 0T A | 9/ T 20 B IR B i 4% AE A
JLI5E 108 5 BEA W) 72 32 Ml B IR AST, ALT, y-GT, 25038 JiT
YI6E ; AE W] 0 AR LTS TG, Be% 1M i 7K F- , H It # I8
AT #% B i NAFLD f9 AL #l 7] 68 5 FXR-SHP-
SREBP-1c i f§ A3 ¢ ; i — 2 By 52 56 R W, A A7 B A%
& 4l e @ £ 5 FXR, SHP mRNA [ % ik,
SREBP-1c mRNA [ F ik A NG, b & 41 6k
$&£75 SHP mRNA [ ik, T i SREBP-l1c mRNA
Fk T e 7 2 R R AR, 5 A 5 A R —
. L LriR, FAF R NAFLD A — & 1Y By ia 1R
M, HH 5736 /8 F AT #g & 3l i %] FXR-SHP-SREBP-
Le 33X — i 1 52 e >k 45 TG & A %, b, A
SEU N, A B iR NAFLD A — & 1A 800 =
Ml AR S v AR PR (0.5,1 g-kg ™' -d ) JFRL
BEOF, EE 0 e AR R e DA R R A X At 3 7
AR BT E B R,
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