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HBE BB LR & AR E 1 08 T KR RE IR B & ik 569 F TRAE B R A A ALh)
Fik 20 R SD Mkt R R RN F Lk F A5 4R (88% 538 44 +2% N2 B B +10% % ) ) & fig b AT K R A%
R, A4 BB BMMNKF R ED AR T A0 R) R A(10 R), 242 ER NS TR
ATy A7 (0.93 g £ 25100 g4k E) Fo KAGKEF , B0 1K, R&10 X SD #ERRAEFH, 4T
ETHRMAET B WY T 8 B RRA, KB A EA N AT LRk =8 (triglyceride, TG) . # & Jg b5 B2
(free fatty acid, FFA) 4 & & fn ik & 7 4 2 % (alanine aminotransferase,ALT) . &% 4 & B4 (aspar-
tate aminotransferase ,AST) &1 ; R F HE A b4 4 & WL AT IR 40 22 09 9% 22 T4k 5 R A Affymetrix A B
R A AR R R R AR IR T A G R £ F R AR A o EF ARG R T R IE S
B R TR R T A G 10 N EFIERK T 2 093 BB K #0927 £ B 247 RT-PCR %
iE, BR ()5 EFaki BAMKAFALR TG FFA 4% f ik ALT.ASTERHY AR (P <
0.01); HAEAN LA ILEL, AR 1L F 2L K K TG.FFA 4 &4 ALT.AST M3 2% 4K (P <0.05, P <
0.01) ., #BAFEFRERGIEREFFORIIEHITFER G aalg i THRARE , R £, K-EFHLR
JRIL, (2)ABALF T AR ke, P<0.05 B £ FAEH KT 2 69l s A48 € AW & AReg £ 74
HE80 AN, AP ALK 44 AN, THEAE36 A, 80 MNEFARFR2T FEFAL T FELNEZTER
(G FEH i Bs KR GBS W e E 5l kB F S5 @R A R T ERSF, P<0.05), (3)xF
il B (Gk ) AR A5 B CoA X4aA=B —1(Scdl) . Hik -3 - BB £ 48 (Gpat2) . %) £ 4 - 6 — 55 i B
(GBpc) .Irs1 5 10 /MR 45 i K& B 69 RT-PCR BiE L 325 R 27 JT A L B RT-PCR 5L B % 4 4
REARTRAEE T —5,80% KB £ 7K FHE, &it ARARTTRAT SRR HFFOIRE
B R SE I A A RRM ISR L BRGNP F AR AR ER RN B P A 7065240,
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Regulatory Effect of Qushi Huayu Recipe on Gene Expression Profiles of Fatty Liver Rats FENG
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ABSTRACT Objective  To observe the intervention and mechanism of Qushi Huayu Recipe
(QHR) on gene expression profiles in high lipid diet induced fatty liver rats. Methods  Fatty liver model
was prepared in 20 male SD rats using single high fat diet (88% common forage +2% cholesterol +10%
lard) . Four weeks after modeling they were divided into the model group and the QHR group according to
random digit table, 10 in each group. QHR (at 0.93 g crude drug/00 g body weight) and distilled water
was respectively to rats in the QHR group and the model group by gastrogavage while modeling, once per
day. Meanwhile, 10 SD male rats were recruited in a normal group, administered with equal volume of
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distilled water by gastrogavage. At the end of week 8 all rats were sacrificed, and blood and livers were
collected for subsequent analysis. Contents of liver triglyceride (TG) and free fatty acid (FFA), activities
of serum alanine aminotransferase (ALT) and aspartate aminotransferase (AST) were detected using bi-
ochemical assay. Pathological changes of liver tissue were observed using H&E and oil red O stain. Liver
gene expressions were detected by Affymetrix gene expression profiles. Differentially expressed genes
were compared between the QHR group and the model group, functions of differentially expressed genes
and signal pathways involved analyzed. Ten differentially expressed genes involved in glycolipid metabo-
(1) Com-
pared with the normal group, contents of liver TG and FFA, and serum activities of ALT and AST obvious-
ly increased in the model group (P <0.01). Compared with the model group, contents of liver TG and
FFA, and activities of ALT and AST obviously decreased in the QHR group (P <0.05, P <0.01). QHR
could reduce high fat induced fatty degeneration of liver cells, alleviate inflammation, and improve patho-

lism with fold change more than 2 were selected for verification by real-time PCR. Results

logical changes of liver tissue. (2) Compared with the model group, there were 80 differentially ex-

pressed genes (with fold change >2, P <0. 05) with clear functions and appointed gene names, including
44 up-regulated and 36 down-regulated genes. Eighty genes were involved in 27 signal pathways with sta-
tistical difference, including glycerolipid metabolism, adipocytokine signaling pathway, insulin signal
pathway, drug metabolism signal pathway, etc (P <0.05). (3) RT-PCR results of 10 glycolipids metabo-
lism regulating genes such as Gk, Scd1, Gpat2, G6pc, Irs1, and so on showed that all RT-PCR genes
were completely coincide with up-regulated or down-regulated tendency in results of gene chips. 80%
genes had approximate fold change. Conclusion QHR could regulate gene expressions related to fat
metabolism, carbohydrate metabolism, anti-lipid peroxidation, and drug metabolism in high fat diet in-
duced fatty liver rats, and its comprehensive pharmacological actions could be manifested.

KEYWORDS Qushi Huayu Recipe; fatty liver; gene expression profiles; glycolipids metabolism

AT A5 2L B 105 P T ( non-alcoholic fatty liver
disease ,NAFLD ) & it f—3F Bi—A i 07 ¥okE ¢ 1
JIFIR | B 3B AE TG, B BN — RS LA R U o
Kl NAFLD J&—Fh 52 24 R etk iy AP , AR M
B — 0 S e AR R YT 259, T AR R 2
ik = PEREIR YT 2590 H AT R 2 F B 23R T
NAFLD FbAst i . #2000 7 J2 b ik g ot 15 Be <
LAAIAIT NAFLD (Il RA 250772 35 H4ER,
B SE IS R UESE T %07 6 SEge AR I A B 2 A
PR MG 2 2 D AR U U 8 1) 2 B Ak B o4 AR I
L AT A AR TPORS M 195 T ( non-alcoholic fatty liv-
er ,NAFL ) 5B il (% B 26 295 s FLAE FH AL, 3=
Wiz 5 By i NAFL BAIL -5 8 9 B mie i B U s 1 2
F A (AMPKO) W6 P T BRECER 8 99 i 18 B RE
RIF IR TR (free fatty acid, FFA) B PESE R R A
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1 ¥ 30 H SD HEPEREL,AHE (170 £20)g,
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SHIES : SCXK (37)2003 —0002, i £ 25 K 2f 5k
55 34 O IR RS B SR, B R TOK .

2 Y RRARFOT AR (ZR015 g R
(7L9)12 g HIEB(VLPE)12 g EEH (YW JI)9 g
AENEF(HEE)9 g AL, ¥ B iR 20 A RA
Al o HEF B SEEEOKSEREDT, 09 MR 22 8 R AL, i
1% 0. 93 g f’i/mw&r“ FHU@ me,

3 WUR M ANER T R = G B I (ala-
nine aminotransferase, ALT) il & i # &, # 5
20090930 ; Ifil. ¥ ] 4¢ & & %9@@% &7 fitt (aspartate
aminotransferase, AST ) il =& i #| &, #t %
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FEA B2~ F]; cDNA & ik 71l &, #it+5: 1310, Fer-
mentas 2 w77 g 2¢O6E ' PCR L &, it 5
BK4402, TAKARA A ] /=i ; PCR 514t TAKA-
RA Arligit . B4 TAY TR ARMRS AR A
B 5P R R B EMTIILE 1, PCR 41
{¥ Eppendorf/mastercycler ep realplex, Eppen-
dorf 23 w] " i .

4 PRl SMOCEk (4], 20 2 SD
PR BRR FH S ) (88 Y% 35 )R + 2% JH [ % +
10% $h ) 8 Jal 5 il 25 K BRI D JHFASE Y fal bl B |
Vg 3 v SE B0 S W A R 2 L R B O A R )
J5100% .

5 ZWsrd gy KBEREKR 20 B, 4T
RETARIEAR 4 J8] IS $i BEAIL AL 72678 43 W R AU ZH T RL
I, B 10 Ho 4R24s Tl iRk b e ) i), 1
MRARA Ty 2H B A 1 ALY 7 2535 (0. 93 g AE 25100 g
TR B 25 T AR 28 R KE o [RIET 551k 10
H SD HEMER BN IE R4, 45 75l DR SR A 45 T4
N R ZRIRKIE S o A5 LHIFrEE 8 JH

6 WEAEAR LA gy vk

6.1 ArARRSE LH8 KR, H2% KE
ZHN 3 mL/kg MRS RREE, ST, & F B

kR AL, 850 i MBI, - 70 CARIRPRAE. TE[H
— A B DI BN R ZL, B 10% TR R
ARGE W v [ 2, o o o UM A 4043 6 s 0 i
IR PRAF

6.2 414! TG Al FFA & RAAEMRF &
R, FARSRA A ] kAT

6.3 MLy ALT Al AST 3% P48
IR, BRI ] B kAT

6.4 JHAHZURHE LT HE Mamer i,

6.5 AL FHIESE N AU
3 MTFLHLUREA R Affymetrix J PR A 4600 T 28
ZULIRFRIR , i 2l S 2 22 AR 22 55
FEIRIEH 2 SR T RE V6 e 1A S am i

6.6 ZFILH RT-PCR BiE B2y HL Sk
RIZLA] 10 D 2EFAAEBORT 2 B985 AR 1R Y 22 57
FLH#1T RT-PCR KHIF

7 geiteEdrik A EdE ¥ SPSS 16.0
BATFHAT G2 A TR R L x s o, 4
i) BL R FHERL R 2R 5 220 LSD A (dRe/ b 25 25 ¢
K ) o FEBELE R i A £ s s A 7 iz ] SBC A-
nalysis System 3.0,SAS 3.0 # 4 (www.ebioser-
vice.com) #17, P <0.05 NZERALITFE L,

KA AR

&1 PCR B H RN 5915

& GENEBANK ACC EHE 2]l P EE (bp)
o oz LIS ACCIATGAGCOTeT) o
wooresszs.1 LIS OACCTICC0OMGONTTTS
otz LS AAceTeTeTETeTececaAo A
TRER I St icovent
TSI A O
wots LI SO coT o
wezziors Ly amecoemoisecontes
Gapdh DQ403058%7 Fif%:5'-TCCTGCACCACCAACTGCTTAG-3’ 165

THE:5'-AGTGGCAGTGATGGCATGGACT-3’
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1 A KEITFHS TG Ml FFA SR HE (£ 2)
SIEH A A, BRI KR4 TG f1 FFA &0y
B TR (P <0.01) ; SEERIL] LU #K, #2049 7 4l
TG il FFA &K (P <0.01, P <0.05) ., #i#fk
TR TG FFA &5 BRI 1) 53. 4%
65.9% .

K2 BAKRBITHL TGl FFA ZEILE (xzs)

2151 n A TG(mglg)  HTFZHZL FFA(umol/g)
E# 10 11.4 +6.4 475 £178

HRRY 10 54.7 +20.3* 786 +174*
Ay 10 29.2 +11.7°% 518 +139°2

W HIEWA K, "P<0.01; 5HI R4 4,4 P <0.05,
A4 P <0.01

2 BHKFUMLTE ALT 1 AST iGPEH# (£ 3)
SIEW AR, BRI A i i ALT K& AST B & 7t &
(P<0.01); 5B A4 L85, #00 AL % 5 41 ALT i
AST B i [&{f (P <0.05, P <0.01) ,

£33 HBHKREIMTE ALT M AST iGHEIE (UL, X s )

2H 51 n ALT AST

E# 10 31.8+6.5 80.7 £15.8
HEA 10 67.9+16.2" 135.4+15.0*
Hakr 10 44.3 +15.0° 52.1+21.4%%

e 5 OF W LR, P <0.01; 545 A2 Lk L, 4P < 0.05,
A4 P <0.01

3 HURBAAHLEZIL(E 1) HE @
R IE R AR BTN 2544 1 AT, JE 200 2% ol v
Sk i 0 S S AR R S 240 i P G B S 0
R LR SRUTF2H 202 BN TR A B2 1) R P e/ N 1
WAL , A BAE sORIRAE B 58 NI I 5 RE AL 7
A 5 ARG o I TR 5 3 1A D 7 P 2 240 JE i s 7
PERRSE , D8 RAE , st LS B

4 FRRACI T 45 BB AL R B Rk
UL

4.1 IEWA RN SRR AR 5 4 3 Ry oy
Pr(PCA)  BEHUEN 4 AT SR A7 241 22 5+
FH (P <0.05) , #E47 F Mo oA/ 18], 45 2R s dR 20
AN 3 REA AIRIER 1T 3 ALIAEA Z 8] 3 987>
T 371 2% 2 AR AS AARLBE O, T AN (] 4 ) Ao A 22
R,

4.2 IR RN SR A T 4R A
(& 2) 2 HOIE % 4 54808 4 2 ) 22 57 2 [
(P <0.05) KR SR AT 167 4 2 18122 5 A

T A1.B1 RIEH41;A2 B2 HHEEIA ;A3 B3 kiR 1L
ST A H HE Jefa ;B hilZi g
B1 SARXBRFAZHREAZL  (x200)
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(P <0.05) R A3 B, AT SRR pr A&l TIE 41
BRI 5B T H B AN 3 AR E
25, FEIR R RGO HE i, T AN [ 41 18] ) 36 R SR GA
ZE5

4.3 FLRAH T H S5 AR 1 (] 2% S Bk R Rk
FERAH 1 SRR 2 22 (7] 25 S A e 2 i S
11694, Hoh 22 RAGEOKF 2 BERET 3 51 % 1 3 [A]
120 4~,120 N TP IIRE BB A $5 i 3 R 44 R i) 22
S AL 80 A, Hirh BiR B A 44 A, R
36 1>,

4.4 FLARAHTH SR A T 25 R L R e
PGSR (R 4) BRI 5 IE 422 A5 2L
KF 2 1980 &5, 1T pathway & 5547,
X E AR ) D g I 2as H R LT Kz 5 ( hy pergeometric
test) TR ETE/HT, P <0.05 H2ESHS 5
Lo G EIRIX 80 M2 F AW M 41 K5 5%,
HH 27 4 P <0. 05, $&/R1% 27 538 B AE R 7
BiiG e NE AR 2 S 19 NAFL #4245 387 FH J7 1 73 X
ETE

4.5 FERALHS T A SR A [ BE R A HE S
P B 5 e BRI S =2 A (6 ) #EIRARR D7 T 1
J& 2 NG AR A OG5 R 5 A R 2 Ll A R A W 3

A XA BB T A R iR NAFL B E 2L, Pk
R 2E S LRI R i WAL ) 25 A g i B X
(P <0.05) 1927 Acid b S M IR I A AR 5 1)

PIREAT 25, 3 Sl A 8 2% A FhZEH 11 4

4.6 HNEACHHE 5 R 5 R o) 25 S S N RT-
PCREGIE(F 6) Bl Rk e 5B AL 7 415 F Y

A LA, SR MDA O R VI 8 4555l it
H 10 AN, SR A a5 X B 45 L R fr
AP PCR 4553 53PN R ER sk N 558 24
W], 26 R 2 HE R 2 S A Bl 0 AU S SR R 22 5
fEER A A H PCR 5L RIS 45 R Ak,
ZR TG EX(P>0.05),

oo

WSS TR AL ST Ja RIS S 96 S SRS
TARIRARIE 5 X LB R 105 JE A 25 AR T, EAH S A
FHBL A58 2 TE . ASBEFE RS IEIZ 7 BE AR
AR 3 1 i 105 R BB 2 TG FFA 5 2 S Ifi
H ALT AST ik, I W o8 T2 S0 BE, B 6 52 56
PERRII I AR 3% o AEy 7 RO V) kA b, o — 20
PEAT I ZRURE DR 2 TR 3 R G, 7 ik PR 2 3K = T AR
XA T AR R 12 5 Biie NAFL 1925 B4R TR

R4 R AL S B 2 18 25 5 5L R 7 S B 5 5 A A %

TS5 Bk ERepili s SRR EEEE B ZEREFES (%) PH qfE
1 Kegg  fihid 6 1206 1.33 0.0 0.0
2 Kegg  # Mt AEACH 4 54 7.41 0.0 0.0
3 Kegg  ZHMfit0 % PA50 x5 I5H B i AL 5 71 7.04 0.0 0.0
4 Kegg  #ifilifa 2 P450 X254 fRist 5 83 6.02 0.0 0.0
5 Kegg  W#&mftis 4 69 5.80 0.0 0.0
6 Kegg P53 {555k 4 76 5.26 0.0 0.0
7 Kegg  HAhfsHY 259 3 54 5.56 0.0003 0.0001
8 Kegg  WFLZW BRIt 2 13 15.38 0.0005 0.0001
9 Kegg  PPAR {55 % 3 75 4.00 0.0007 0.0002

10 Kegg  [OMEAIH A I AH B4 1k 2 23 8.70 0.0014 0.0003

11 Kegg &l 2 44 4.55 0.0046 0.0008

12 Kegg  TEMMIEERECS 2 46 4.35 0.0050 0.0008

13 Kegg  #h&iEMEEIA S =Z M A AR H 4 325 1.23 0.0060 0.0009

14 Kegg  HimFs2/ it 2 52 3.85 0.0063 0.0009

15 Kegg  NRWi4RMIfE 5@ % 2 67 2.99 0.0101 0.0013

16 Kegg  #i/E% B1 iy 1 6 16.67 0.0152 0.0019

17 Kegg  RigIiREE 2 95 2.11 0.0193 0.0021

18 Kegg /Nl 2 95 2.1 0.0193 0.0021

19 Kegg  WEMEMERIRE 4L 2 111 1.80 0.0257 0.0027

20 Kegg LEEFRFN —F AN 1 14 7.14 0.0324 0.0029

21 Kegg iUt 1 14 7.14 0.0324 0.0029

22 Kegg i ETHIK 1 14 7.14 0.0324 0.0029

23 Kegg - ZHIEEER 2 132 1.52 0.0351 0.0029

24 Kegg™  HhZES1 2 134 1.49 0.0360 0.0029

25 Kegg  HAthZHERE AR 1 16 6.25 0.0366 0.0029

26 Kegg  JmjEim 3 334 0.90 0.0381 0.0029

27 Kegg RS 255 % 2 140 1.43 0.0390 0.0029
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RS WNIRICHHE S R4 % 2 S B TN 92 S K

S R P U 5B
HIh EE 2 A A Gk ) -2.46
ol -3 - WL i (Gpat2) -2.39
JIg 5 200 LA e I i 8 A2 AR 1 (Irs1) -2.22
HHINE -6 - BEMRAE (G6pc) -2.63
[ R AF 5 Irs1 -2.22
G6pc -2.63
PPAR {5538 % Gk -2.46
TENREE CoA KA ANES - 1(Scd1) -6.00
FIRMRAG[NADP( + ) i ] (Me1) +2.03
WA T8 ZTEEE 1 (Adht) +2.30
LA 1a1 (Aldh1al) +2.28
PRIF =R - FIRRRE R B2 2b17 (Ugt2b17) +2.60
4 g (4,2 P450 - 2b1(Cyp2b1) +4.40
VE R RN EER A I8 B G6pc -2.63
Ugt2b17 +2.60
Y T it ATV S A 0 G6pc -2.63
Adh1 +2.30
PG RO R R A T Ak Ugt2b17 +2.60
mcRIREREE T 1(Cryl1) +6.60

VT SRR LR, + FORIERAB T AL R R T R, — FOR LR ek AR

F6 FFEEFEFIL S RT-PCR
HHEREFERBLE (xts)

BN BENE g5 RT-PCR 454t
Mel 2.03 +£0.30 2.02 +0.60
Ugt2b17 2.60+0.19 2.56 +0.43
Cryl1 6.60 +0.33 3.93+2.05
Adh1 2.30 £0.03 1.32+£0.34
Aldh1a1 2.38+0.14 3.05+1.51
Gk 2.46 £0.51 2.54 +0.08
Scd1 6.00 +0.85 13.59 +9.04
Gpat2 2.39+0.06 2.92 +1.37
G6pc 2.63+0.42 3.41+0.34
Irs1 2.22 +0.45 2.58 +0.74

WSS H B Ry 4 S BRI H g, 22 57
fEHKT 2 H P <0.05 MERET I HIX R 120 4,
HA Ui Re I A 4 S R 2 R 22 SR R 4R 80 A,
Hodr FRZER 44 >, TR 36 1~ 80 22 AL
W A1 RG-S, A gt aE 22 Rl g (P <
0.05)27 45 XL AL 7 41 5 158 AU 241 i) 25 S 56 A
IIRE W AT 5 38 6 5 3 B A AL AR5 7 RT3 T
FIR K5 NAFL KRR D A5 ARt ol
Jo it S Ak B 25 A A R G R TR 3258, sk 6 R [R] 1
PP AT e Z 07 A B iR NAFL s 2L

B R B RT-PCR 45 R #40UF 58 T #:8AL 355 07
AE 25 R R KB 5 T 1 NAFL BERL Z A2 5 g
U5 A3 4 A (A4 9ol 1 IS O B g o 4
#% 12 PPAR {5538 155 ) i 2N 5, 45 Scd 1.
Gk .Gpat2 K Me1 % ; 3 £ 4 5 ¥R H X5 5

I B (R 2R A5 5 T B IGOME R 2 W T R AN LA
A T A R B A W T i AR S 2R A 2 B
fife ) FEAENR A SRR 25 S A Gt B L, W B
()3 4145 G6pe.Irs1.Ugt2b17 .Cryl1 % Nev2,
DL B 5% 45 SR 5 0 4R O Bk Ak 58 O R A BB IR
NAFL 1 24 3 1 -5 H 15 g 10 55 88 26 AR a9 /R
AL oy s ARA T T TS, 48 e H KA 15 i &
LML R (YA E B 4iE &R B2 4K C) R
T3 R PR Gk S A ] 2% S R, R AR R
5N 105 AR 7R 25 I K B 4 A= R AR IR h 2 A S
K23k, AT REJE %07 PUAR BT S Ak 0 e 452 45 1
BRI 5 R, I 45 R BoR SR KB MR RS 7
23507 T UGS B TR 2R T 25 A R 4
Z 552 AR EE B (40t 3 P450 XF 254 i X
YA 52K PAS0 X S 54 BT A AR 2 b H A a8 &
FoAh G 25 A ) 1 2 A R kAR B R 4R, o
Cyp2b1,Ugt2b17 . Adh1 | fii] # # & 1 (thymidine
kinase 1,Tk1) 4§, iX $uHL H (1 i 4% 0] GBS 42 18 AL 9%
T3 TEA WA AT A 7 A= 1% M) 5T 0 5 B R0
1) E LA

TN T B 2848 280 R 2B S AR AL
52 2%, i ARG 25 0 58 05 1% ARME S 4 |
FOXFHEATITSE o LIRS o di S 38 110 A 2 o8 i 3
FU 7S N €A i R v SO S NS UG 2% vl ) R
Y5 D BULE , g 288 0 v 25 52 07 25 BRAIL R B W o
B THM T RS ARG . A5 85 &g
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PR A T (0 LR RN D5 PR R 25 LR 7

A4k, 2009, 29(12) : 1096 —1099.

F1 )5 LA (553l i & A B 2454, % g7 24 (8] zZreril, W&, W47, 5. MR ML 2 e S5 vk
PR FIAE T 55 M 32087 A 2K 5 S WL o R 5 4l 2k 22 NEW A i 284k B rh 2 T IAE I [ J ). o 48 1 o 4
I ARSI 2 R A RN RERATIR [6] i;\gjo(gg ,(3101(1(3) :l\?llig_il(s- et al. Qushi Huayu
ABIFGE A 2 TR I 2207 Bl e NAFL 19 fEFHBLR Decoction inhibits hepatic lipid accumulation by
Jo AL B (A 0 s activating AMP-activated protein kinase in vivo
5 %2 ¥ and in vitro [J]. Evid Based Complement Alternat

Med, 2013 184358.
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