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Mechanism of Jiangzhihugan capsule in treatment of fatty liver based on

network pharmacology

CAI Mengcheng', JIN Yongsheng'®, ZHENG Wei’, YUAN Zike'", GUO Liangjun®( 1a. School of Basic Medicine , 1b. School
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[ Abstract]
provide a theoretical guideline for the clinical application of JZHG. Methods TCMSP and TCMID databases were used to search

Objective To explore the potential mechanism of Jiangzhihugan capsule (JZHG) for fatty liver (FL), and to

for the active components and targets of JZHG. GeneCards and OMIM database were used to search the FL related targets. The
intersection method was used to identify the common targets of JZHG and FL. Cytoscape software was applied for the construction
of active compounds-targets network map. Protein-protein interaction network was constructed by STRING software. Gene
ontology functional enrichment analysis and KEGG pathway enrichment analysis were conducted with Bioconductor database and
R software. Results 46 potential active components were screened out from JZHG. 7406 targets were retrieved through GeneCard
and OMIM database. 118 genes were obtained from the intersection of component-target and disease-target. These genes were
mainly involved with the response to oxidative stress, apoptosis, inflammatory response, hormone resistance and other biological
processes. The mechanism was related to PI3K-Akt signaling pathway, human cytomegalovirus infection, microRNAs in cancer,
etc. Conclusion The mechanism of active ingredients for FL in JZHG may be due to improving lipid metabolism and reducing
liver fat accumulation through anti-oxidative stress and anti-inflammatory effects.

[Key words] Jiangzhihugan capsule; fatty liver; network pharmacology

fiE, ZBU8F A AR | /O AP 5 HEE
FRGEBIA o MRAE AT o T A F 5T R Ak
25% B SN AT MR T, 8 [ i 103 JE A0 60 236 e
K 27% HA B R I8 ATz
RIENIFA . TR EE 2= JFFE , et 40 1 T 1y

i 0 s O D3 JE ) 2 25 b i R 5 2 g LA
JE 200 7 T8 A 05 28 DA i BEEARE A B8 — ol PR 25545

[E£mB] HfEHRZERHE W E (17431906300)
[MEEEAT  #E A, 2015 P B A2 51, Tel: 15821632617

Email: caimengcheng@126.com

CEEEE] Sk, B, R m: RIRA YL, Tel:
(021)81871227, Email: ysjinsmmu@163.com; 5 B #, FAE 250, BF
FET71): F2h2E, Tel: 18606825998, Email: g1j201088@aliyun.com

JFF B0 A PR R DR T RN R At 5 Dt el AR IR 7 £
THAHE B2 . BRI o T2 Bm i P B A % 5
LTI 7 e A Qs 2 AL 0 2590 (A 7T 28) ik


https://doi.org/10.12206/j.issn.1006-0111.202006054
https://doi.org/10.12206/j.issn.1006-0111.202006054
mailto:caimengcheng@126.com
mailto:ysjinsmmu@163.com
mailto:glj201088@aliyun.com

2SI 20214E5 H 25 H O H39% 3
Journal of Pharmaceutical Practice, Vol. 39, No. 3, May 25, 2021 233

rifyy . BT, RS Ea TP IR I TR
PR 2SS o BRI TP 2 D) A 1 e
BERRE BB SO EAEE I 2 AR 2 Ty, T
20 ftt2d 90 AFAA AR B e i 1, HIE BBe 9
REALTT o FLIE 8 R BARAIP T T
DR 22 A, AT PR | 5 AR AP, R
S PGLGBC A DI AR T TR Y 73R 351, HH
VEFIBUE] i A W . S SCE 1R HT R 46 25 B2 7Y
Tk X RENR YT e AR PRI ZEA TR T, LI
H 5 B SEBAI5E-5 PR  F4 i — 5 i BRI .

1 #R5EZE

1.1 Zhip¥eboyifit

ARG R B R G A F LR =2y
R G0 2 PR 2F R0 R RN 4y B F- /5 (TCMSP; htp://
Isp. nwu.edu.cn/tcmsp.php) 5 Traditional Chinese
Medicines Integrated Database (TCMID; http://119.3.
41.228:8000/tcmid/search/) K2 P22 | BHMR. 5
HRAN TR B B G M oy o IR ILA& 7R TCMSP i dis
JE P RIS, 2835 I FH TCMID Xof LA HE 47 1
S1RE 2R, KT TCMID % Hos 24 506 M o3 64 7
78 RS IR DRI I (OB) 5262451
(DL) #4771, OB BIfA 15~ OB=30%, DL [H{H
B DL=0.18, oAb, i T FrBIUR IR . AEARIR
BRE. HEEM6,7- AT TEELEYE
BAESE AT AP AR, 17 ELAERE RSP T
T A, BORE FR S AN ATE P
70 B ™, I3 3 TCMSP 58 22 3R IORR 7 8 0
1.2 Him¥e b eplcdE

DA “fatty liver” “liver steatosis” 55 Sk 55 iR) £
% GeneCard( https://www.genecards.org/) 55 2 5
OMIM #(H& % (https://omim.org/) , Y £E 5 8 i T AH
RHYVE IR AP,
1.3 #dfsy-¥e b Mk

BRI R S 2R R 2 TR R, K
TR0 J AT S 4, Bir A Cytoscape A AL &
Yy-HE R 2% . Cytoscape SR HYAZ Lo B I R 45,
BT SRS BTG MLy, 9 8 579 s AN %
AR X A Yy 53 Z R AR AR, 39 sl i BE
AR RIZE 5 0 535 SRR, BE (B 1
T L3 B A TR AR O R
1.4 MpEasmzlEmmsg

HEBHZ ARG S Z B A EAE R C R, ¥
SEAE TS Y A [ B A b A4S B2 B String10.5
(http://stringdb.org), ¥ H & A BAE ML, P)Fh

PEFE A Homosapiens, 15 15 8 o0>0.9, HARASH
TRIFEIABLE, ZRI PPT R4
1.5 AdpidA2 5l B o7

FIFH R Project Hf#) org.Hs.eg.db 254 (http:/
www.bioconductor.org/packages/ release /data /anno-
tation/html/org. Hs.eg.db.html) 4 3£ K symbols % A%
& Entrez IDs, 33 1 F1) A clusterProfiler 723 £1(3.6
%) (http://bioconductor.org/packages http://biocondu-
ctor.org/packages/release/bioc/html/clusterProfiler.ht
ml) % [ 45 BEAT GO 40 #r ll KEGG i i o B o ¢
JE P<0.05, I Iy K g A H 2 0 AT HERE
REL GO B HAMHTHYIAT 20 445 H LUK KEGG &4
FRRT 20 2545 ST

2 #R

2.1 HAEER RS Ik S AT R R S ek R

i A TCMSP 045 128 K6 28 31 P B 738 1 1
68 1>, L IHMERLS> 52 4, BRI MERL ST 18 1,
BRRIGTERLAT 53 4, i TCMID £ FERE R 210
VG VE ST 94 1>, B BRTG PR SY 58 A, 2 e T 1
BT 109 A, EARIE PR RS 514>, YB3 14 B
7574 . M OB=30% 5 DL=0.18, fifi vk i ok
1A TR 14 4, EARTE RS 4 A, e pRis
BLAT 134>, 22 800G P53 34, LAl 3 kA
34 B SRR IR . RESR R L WINHERR | 4
2Bk RILER, BRI ERER . U HIT, £
R R WA ARE R AP AR
R AR ER SABRT A NER, A TSR
Ay, Hr, MOLO000358(B-43 55 150 ) Ay 14 I 55
HAYFEA LS, MOL000953 (H £ kel ) Sy 22 BEFI R
B - A 1045, MOL000449 (7 #5185 ) Ay e B 51
LM W o R BRI B i i T
BT 46 A4S, WA LAY WL 1. i TCMSP
B AR 3R 250 TR A e, B A EE R
S AT 133 4
2.2 KRIRARKYE 56 ik

M GeneCard 5 OMIM %4 JFE = 8 H H A
Ja, AT SRR DT A OC R HE £ 7406 1
23 fuhdh-de s W

A4 2,17 1 133 A FERR P IS 2 776 4 1l 53
K5 4227 7406 M ABWIIFEE A, Fi A Venny2.1
ez B, WE T2 4R S AR -2 )
B[R B A 118 A4S, WL 1. SR A Cytoscape %X
e RN ORTR & 5 s et Ll L N P L S
157 A5 5 39 MEEW 1T A5, 118 AHE A7 ) F



Zypskil 2021485 H25 H 45398 3
234 Journal of Pharmaceutical Practice, Vol. 39, No. 3, May 25, 2021

R 1 AR ER S IEMR S

EWGRS EW AR HRAEMFIRE 2257k
MOL000953 iSRS P S 37.87 0.68
MOL000493 SR 55 P 37.58 0.71
MOL005043 (3P,24R)-7 i 4§ -5-Ji-3- 1 37.58 0.71
MOL000354 FRER 49.60 0.31
MOL000358 -4 36.91 0.75
MOL004609 P R B 48.96 0.41
MOL005573 SUIER 37.13 0.24
MOL007274 LS HH 30.35 0.30
MOL008039 ST R 57.40 0.41
MOL008040 SRR 46.11 0.33
MOL008041 R 42.55 0.37
MOL008043 T 2 )5 57.56 0.31
MOLO008046 2 HY A Bk 1T B (2 5 i) 52.33 0.25
MOL008047 B FEICARA 68.32 0.24
MOL000098 Ml R 46.43 0.28
MOL000392 TAREE R 69.67 0.21
MOL006466 IHRECER 45.55 0.24
MOL002959  3-HEHEIEKTEE 48.57 0.24
MOL003629 KREHIT 47.27 0.67
MOL002268 PN 47.07 0.28
MOL002281 B g 46.46 0.24
MOL000449 7 4383 0.76
MOL000471 PERIER 83.38 0.24

7288

E1 FEEFFRECERSMERERS
BEBART AR R BISR R 3 R AR

327 45, Horh, 2Ly SRR G, SR R
INEGYIEE A, AL G Y S S R BT Z 1]
BIEFER, WK 2. 3£ 2 50 TIL & 9-5E 5 M 2%
R OGS A5 S BB . TS PR LS (B R4
HI S 1Y 52 Mt B2 & ( quercetin) . B & o
(daidzein) . REF:MZ (ursolic acid) . &54R Z (puerarin)
F15 FR 2= 2 (isorhamnetin), X 5 Fifb A4 1147 s 5L
Oy 71, 37,27, 25 F1 16, HE R (R R4
5 SRR RIS AR R ot A ALY & i 1(PTGS1) | #%3%2

A 3L 7 2(NCOA2) | % & W2 A
1(PRSS1) . Mt &K 32 /& 2(ESR2) Fl i & 52 1k
(AR), Zr3lEES 26, 17, 13, 11 fl 11 MEEY &
A EAER, R T 2 2 Ay SRR
2.4 PPl MMM ELS ST

N FH String # AR EE PPT W 4% (1] 3), 7 11 )
L&A 103 15 5 L 474 230, RIS 31 1 4%
HOCHERE SRR (] 4). ARAE “ BE(E>I A i ik
HOCHEE T A 38 1, U4 CCND1, ESRI. EGFR,
RELA.FOS.NCOA1 .MAPKS8.APOB.IL6 NCOA2,
PRKCA.RBI1. AR, ATF2, RHOA, CASP3, CASPS.
CCNBI.ERBB2.PCNA .VEGFA .CYP1A1,GSK3B,
MYC, PPARG. CDKNIB, CTSD. HIFIA. P4HB,
PSMD3, BARDI, BCL2, CHRM2, ESR2, IGFBP3,
NOS3. PGR. PTPN6. [ {H i /= i /& CCNDI, &
B0 17; HOh ESRI, FE{HM 16; EGFR. RELA )
FEE R 15, FOS, NCOAL FE{E M 14, FEE KAYHD
SRR TE M 2 R ol OCEE F, HAR AT g2 KR
PR IR 7 R I ) SR A
2.5 GO 5 KEGG 5 & 047

GO W44 H (K 5) EEALHE: DNA 25455
T4546 . RNA RE7G T F: 50 DNA 4565 %A
TH5A . 2RI B SEOE  EF E E
DNA %5 & 56 S 300 16 M . RNA B4 B 1R
DNA 45 & 5 SEos 16 1 JEERE PR 2 4k . 25
Mg G BERSE S 55 KEGG B4
55l (F 6) EE A4S PI3K-Akt {5 5@ H . A
20 B B SRR L | JRE T BN RNAL SRR |
EB G iRy %5 . Hirp, PI3K-AKt {55 18 4 A 5 A5
F % 4 §5 . GF. RTK., CK, CKR, GPCR, PKC,
NOS. Raf, GSK3, Myc. CCNDI1, p27. Cyclin,
p27Kipl. Bcl-2, CASP9. CREB. Mcl-1, NFkB,
R 98 W A 6 3 2 AL F5 - Fas, INK. c-Myec,
SAPK., NF-kB., IkB., Bcl2, CASP8, CASP3,
CASP9. pRb. PKC. Survivin, ATF2, CREB,
PCNA. Raf, AP-1, ELK-1, IL6(/K 7. K 8).

3 e

H U IR PR AL AE T, R R E S
JNEH IR I TCREA G, B F I 2 o ks,
PRI R, TRARALIA B0 Jm 10 22 DL AN B T,
BUHE, P2, ST A 105 A 1 I LA 3 AR A
R B, 7 5 1S TR T R A SRR A DA 1Ak
o e R D AR R ORI AR, 5T 2%
Dy B R BN, PR B R, B AR



skl 20214E5 25 H #5398 3
Journal of Pharmaceutical Practice, Vol. 39, No. 3, May 25, 2021 235

N
SN\

/)

~

-

3
y
!

1‘/

:

o
. o
i SOy
X WAL\ :

!

B2 BERRIPAFRIEER MRS -EE R L%

®2 UAEM-ESIMENXRTAREEE
Mk Fnl EE EA I EE{E

MWz &YW 7 MEREZR AW 12
WUHT AW 37 B-AiEE  kBY 12
R B 27 || WIEEER 8P 1
PTGSI HEP 26 ESR2 FEH 11
WK AW 25 AR e 11
NCOA2 FEH 17 ESRI FEH 11
ARER AW 16 GSK3B R 10
PRSS1 FEH 13 PPARG FEH 10

BIBEBEToRIGIT o FEARTP AT RLSE LATE AR R
T A7 S, XA 05 I 0 B R iR P A
Mo J5 I AR A7 AU I FERR ALk, By
R IR BT BT, 5 X PR L 45 2 i AL
WA, O 2 B AR 22 0 4%, AT R R S
2y Y] 73 T A ok, 5 B AT O
2y B AT TR, LA Y B il T2
A Bz 2R A IR AL A Y, LA BRI SE = 1R
LR IRIR . MR SF A HLIRSE . BFE kM, o g
o A B =8 R S A2 B LIRS R i 1 114 = 2
PRy, AT LA A6 R i 2 P ) SR A B A, Dk

b i AR BT B, B R I A AR T
MRB9IL o F A 6,7- AR RLFT R &4
JRIR . WRHEAE 2 WA AE S AL A AT, XK
G302 TR AR A I i R R P A 3 0 Ml A U
ERAAE S F A SRR G R E Y, X
KA E Y HA BERR AR, J2 B ARFERR1E I HY
FEIEER AT e R A A
PRSI0, BIF5T 2% B e BH 7 SR Be sl /D i 1 ) AR
1A WA, S HE Tk, A ) o 7 AL 0 s e R R
S ok 7 A B £k B 0% 1, BB BH 2 39 hn i ¥ HDL-
C & i K427 HDL-C/TCM HCAf, 3 i 52 it il
LDL 13, B i 75 AR R E K -, 408 22 A i 20 ik
SKERE AL BESR A TR B, S A PR DL 1 e g A 2021
L E T E ST R 2L
JoT, B 3R W] 22 8 R LA A s g I E K BRL al v
TC S LDL-C fIFEH, X5 5 it s ik ki A A AL T 1
WATHPHIAE P2, Ak, 2280 AT L3 5 e At
TR MR VE Y, 27 b, BEBE D AT I 48 ELAT WA 1
B R S 2 BRI 4R 5 W A, AR SR e R 4%
PR E R SR NR T T S ZE R VE FA ML, LASIHE
i AR FH o

AHI 5T 2 N 2% 2 BR 20T 55 10 A 2k 1 e



skl 20214E S H25 H O #539% 4531
236 Journal of Pharmaceutical Practice, Vol. 39, No. 3, May 25, 2021

GSTM2

Al

— CYP1BL//csTiM1

Jz

-

A 4

oS

SES/

A
YLOLR
N

o %//
P S U MGAM

PON1

— -
;\‘ CHRM2

) NI

PTGER3

ESR1
CCND1

(l) 5 10 15 20
El4 FEBEirATREIEMMREER
BRI AFRESE T B TEVE T 39 AN, ME AR 118 4>, IBCPERGRE A o AR “ IS PR B A 28 45 2R, E
KRB T2 RSB AYERISE PRI T 5 AL S oM B R |



20214E5 H25 H #5394 3

Journal of Pharmaceutical Practice, Vol. 39, No. 3, May 25, 2021

237

DNA #3H 7454 - s
RNA 47 H 454 DNA #2745 4 | I
lpeauSetidy = 00 |
[MESTeERE SRR |
DNA #3806 5761, RNA B40 14540 -
DNA #sgiE e |
gz
AR RS P, oA nals e - PAH
Eqiifiergeg 00 |
& gowass 5%10°
S Bz 5x107*
G} evdcaiey =<0 |
Homiesk W a4 -
PN kRS S ST R - R
(kEmgzzAgs T
etausritdy ==Z00 0 |
GRayisntid 0 ]
I e e
ifieciog @ 000000000000 |
gaslanSl iyl 0 NN
0 5 10 15
FHAEL (D)
El5 FEIEIFFTEE GO BEESH
PI3K-Akt {5 51 #% o
N AR R O
JiEE /N RNA L O
LT [
EB Ji iyt e}
iR 2 SR e} P{H
Rk G PR A SE TR 2 e R e ® 1x107
AAET ® 2x107
3 WEPRBTYINL SR Ik A AL | ) 3x1077
18 AGE-RAGE {55 i °
o> i HEFEH
plind H o e 10.0
= Gipali3 [ ® 125
Rz [®) : {5.0
4 ° 73
TNF {553 ° €200
SR A 30 i °
pS3 F 5 i °
JR g °
HEFLE G MK o
HATZG | o . | . .
0.09 0.12 0.15 0.18 021
LA

6 PEASIFATALEE KEGG EE 5

JG. BB . B E MR RAEE ., MBI R,
Aok Bz 25 32 230 5 e AU AR R S A ) S /AR T
O B 5 AT, AT R S HE AR T IR At
27 B G A ORI DA G IR 1 SR L Y
ISy ] AR e AR, AL T Re S AR Culg i 4l
LU IR 1 1 YRR A 0 ge iR 5
B MR 2 2 T 3 1 ) S RE SN K AR D i AR
VR, HAEHPLE £ 25 1§ AMPK il PPARa
(9235, 52 T 4 SREBP-lc Fl ACC Y3k A B3,
PUACHTFE I, 50 mg/kg 4 AR AR al LU
il /N B = H b i & 2, IR AR bR ic
P BHH R e, (R LA ML RRiR5e Y. 25 L,
RE NG I I 24 vl RE el At R . S E o0, fE

MR . B AR 3R A S B 3 S R o B AP AN
LA RAE SN T TSR Y o

FRAE PP I 265 73 AT 235 SR A 0 1 Jl - A5 D)
LR GE L, RNR T I 2 T T0UNR I T A 32 B4 A o
HJHME A DI(CCND1) | #i#E Z4& 1(ESR1) .
F e A KN T2 K (EGFR) %, Hirh, CCND1 54
i S o FRE HE A G ESRT 5 EGFR B T 54K
SiE S AR JCAN, 16 5 1A A A G, BRI A £
P R B R, HOt A G EAE | /& ML L B
DRI T] RE 25 B A AR, QAL I R 7R
GO e i 0 Hras e R 0, FRRSHr T I 28 16 1k
Gy BBV KA AT RAE RN L R
HEHT 25 2 Wy 2 o B KEGG 38 % 5 4 5w )



238

202145 A 25 H #i39% 4534
Journal of Pharmaceutical Practice, Vol. 39, No. 3, May 25, 2021

PISK-AKT SIGNALING PATHWAY

Kilectir paterie—

(PAMPs)

Chemekines,

orones,
Heurotransritters

Data on KEGG graph
Rendered by Pathview

HEPATITIS B

—

Hypoxia — — ——#{REDD]
\\
AMP b
ey i
i

Protein
syathesis

Gilugose uptake

Tesicle transpont

tin

PI(4, 5P2

PI3 AP

Survival s
Growth and proliferation

Cell proliferstion
* g genesis
D feparr

7777777777 - Metaholism

O—w|

)
[oiee ]
B —— > Celloyel

————p Metdaolism

oy Celleyk

progssion

progréssion

L ecanm

Progression

Apoptosis

Bepatocyte

Hepatitis Bvins

TGF.-

Survival fctors:
‘Zouth facors,
Etokines eic

Data on KEGG graph
Rendered by Pathview

HBV proteins

‘ell survival

™ Cell survival

> SHif o turor suppression
o omeogeness

> poptosis of T-cells

Relifof HBx stabilty and

il repleation

0T RNA
-1
24011 RNA 3
[E| \_p Exyelopment
K it
Excapeidation ———"
— 7]
35K RNA PERNA
e ey palay
D e}
T
DDBL - —— HBxsteblty and
i
SAPKINK s
S gy HBx
— - Iitionof - Controloforl o,

Fas.meciated apoptosis apoptosss and Senescere

Mitockondria

ER Stioss—— —#Cat*

T NF-AT

Celleyele
DNA
—

Antiapoptosis

—»{CyeinE]
Prlfrtion

PR }

Gt

Innate immune evasion

MyDS8.dependent
patlvray [251]
TRAFe] TaKI

P

SRPRTIN i
S B

[niana)

o
Dis

—
[Foa]

——® HCC development

MyDE ndpendent
patvay

k) =
ud MEK v ERK
4 »
faxrg—— 2w 5%
B

- Inbbition of transeription

DI

STATL of 15Gs
STAT2

8 ZEfFRIBEE




20214E5 H25 H #5394 3

Journal of Pharmaceutical Practice, Vol. 39, No. 3, May 25, 2021 239

PI3K-Akt {5538 . A F 40HO AR | e h i
/N RNA, L RBF % . EB i 5 B YL 45 {5 538 s,
TR R B2 1) 30 i o B SORE I | R R S 0
i 00 A I . PIK-Akt 1T AR #2845 FlOAS [ 41 i )
s, aARi . A HAE | AFIG A LA S i
TG PR R 1 SAE RV G . B
FE, IR0 5 AR5 DA B SR E B N g i 4 5, 7R
ZEELAY IR I, 2 TP 3 B (A5 S B it —
AN, R AR AN R B I 4R, 2N Bt
T A] A & AT ET A AL, B IR

ZE L TIR, FERR Y T s 28 ] 8 2 i i R 2K
BT ATC, BEARMR . AR R A A R A IE
SGIBUEH K ES e FAANE /I =K AR U S sl = [T AW
5, BEACAR B HERR, IEBi 108 7 I 2 — 25 1) B9 7
AL, R T —E MR IFER . 48 25882450 B
JE P 2GSRI 5 () B, (RS T R 2
WM BRI RE AL, 3B 2% SR P 2536 M o 1 &
AR5 oy Z R IR FE DG 2R, ik 75 2858
1o J SR e e A A R A K, A, R
A 3 S 00 I ) 4% 24 B A Y ) 245 R DA iR 1 R
F1o ARTGIE U], X145 24 B2 () 28 SR A R 5
SEHFT R —E I PE R Lo

[ 2%k

[1] WANG F S, FAN J G, ZHANG Z, et al. The global burden of
liver disease: the major impact of China[J]. Hepatology, 2014,
60(6):2099-2108.

(2] ER—4R, TR ER, YLil, 55, BRIRY P 2167 e i AT ik R 0L
22[J1). PEBEZY, 2013, 8(10): 1422-1424.

(3] SR, LK, #5758, 55 BIR I T2 40 Bhif T & 1L g
SiE IT R0 B A 4 VEVE A T]. B b G R 45 4 24 A, 2014,
23(18): 1967-1968.

[4] TAO W Y, XU X, WANG X, et al. Network pharmacology-
based prediction of the active ingredients and potential targets
of Chinese herbal Radix curcumae formula for application to
cardiovascular disease[J]. J Ethnopharmacol, 2013, 145(1): 1-
10.

[5] XU X, ZHANG W X, HUANG C, et al. A novel chemometric
method for the prediction of human oral bioavailability [J]. Int J
Mol Sci, 2012, 13(6): 6964-6982.

(6]  SRA, BN IEZCI IO L R AR 7 I e 2 i $R B 12 (0]
T EZ40, 2012, 15(5): 723-724.

(7] RESE, X4, SR, 55 FRARY AT B 2 i ik AR e A 52 (1],
T E B 245 9417, 2010, 7(34): 49-51.

(8]  XR&L, (AR, BIK, 5. w5 BB (2 I <2 WG 4 e 2

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

PRI S (], 242508 RAE, 2017, 35(3): 259-261.
BT, XUHTE, X7, 5. ST 4% 2732 1R AR BURLTA T 7
FEPERCE MEHIALRIBT T (1], 2y, 2020, 42(2): 456-461.

B I, AT AR FE T I 4% 2 A 1Y A R 11 RIB TURR e it
RALHRIDTTE L], 252528, 2020, 38(3): 193-201.
BRI LU B R SE) 5 1) 412 B R LT LA P R iU
DIREWFSE[D]. BT ) PUR2E, 2015,

RESCZ, 22t SRUEG. ISR B AR IR ER LA N B ILAR 1E
. Hk2l, 2009, 31(9): 1342-1345.

T, REM, R, 55 WA FE AR VR ALIR I 5T i
1. B AR, 2015, 36(15): 245-248.

MR, P T R 04 1k 2 oy 5 2 B R S e (0.
FPEBCEE A, 2011, 49(21): 12-14.

TRIH, BIMA, R, AE. X EEOR C AR R 1R o 0]
TR R 251, 2010, 31(10): 599-602.

RS, XU R, X ERAl, 45 B RRE X/ UL . R RS
(7], Hh2h#t, 1998, 21(8): 408-411.

BRH, Ik PHY, R, A BRI o R 2 BAE ] (0]
kR 2y, 2018, 38(1): 87-89.

X EHE. B 6 R LI IR S M0 R I 58 (D], 1R 5% ==
FE, 2004,

BT, AL, BKIY . FARE R L R B DAY
PAPFEI L], v I RBESE, 2017, 30(2): 165-167.

FUREEE, JIE B . DRI 1 27 i o3 M 2 B0 M i 5 e (0.
2GRS, 2013, 32(11): 660-662.

. PR A K 3 O e 5 D] AL st o
[ BB, 2014,

HATER, BOREST, JU R, 4. R MR ERAL M LS 44 [T].
WL P B 2 B4R, 1999, 23(6): 22-23, 70.

A, FUT, AU, S5 22 R BR MR KA s ks R g AL 1R
FHRY S8R5 L], vh B TG BE 45 A 2%, 2001, 21(S1): 18-
20.

L, LK, PR, 55 L AR IS BUHE AT 50 &
Jg A /N BRI A VR FH BRI S ). o [ PR 25 32 S5 3R 97
2%,2017,22(1): 48-51.

A TR0 B A S3 Xe 8 U7 HE R Hep G240 L s B X 1y 3
WA ANBLEIRIEEID]. T T B 2R, 2019.

FEEGES, TEBE, 230, ARAEARN 3 o AT 40 I HL 770215 1y
ASPEY IR T L], BUR A RRHE, 2018, 34(11): 41-45.
TRTEAE. Mk X AR 1 N U 1 DR BRI 2R R & 3R
HHUE RGBS [D]. FEbK: BB B, 2013.

CHEN W, MA X Y, LIN Y C, et al. Dietary supplementation
with a high dose of daidzein enhances the antioxidant capacity
in swine muscle but experts pro-oxidant function in liver and fat
tissues [J]. J Animal Sci Biotechnol, 2016, 7(1): 1-11.
CRESPILLO A, ALONSO M, VIDA M, et al. Reduction of
body weight, liver steatosis and expression of stearoyl-CoA de-
saturase 1 by the isoflavone daidzein in diet-induced obesity [J].
Br J Pharmacol, 2011, 164(7): 1899-1915.

(T# % 248 M)


https://doi.org/10.1002/hep.27406
https://doi.org/10.3760/cma.j.issn.1673-4777.2013.10.025
https://doi.org/10.3969/j.issn.1008-8849.2014.18.011
https://doi.org/10.1016/j.jep.2012.09.051
https://doi.org/10.3390/ijms13066964
https://doi.org/10.3390/ijms13066964
https://doi.org/10.3969/j.issn.1008-049X.2012.05.051
https://doi.org/10.3969/j.issn.1673-7210.2010.34.023
https://doi.org/10.3969/j.issn.1006-0111.2017.03.016
https://doi.org/10.3969/j.issn.1001-1528.2020.02.034
https://doi.org/10.12206/j.issn.1006-0111.202003163
https://doi.org/10.3969/j.issn.1001-1528.2009.09.010
https://doi.org/10.7506/spkx1002-6630-201515045
https://doi.org/10.3969/j.issn.1673-9701.2011.21.005
https://doi.org/10.1186/s40104-015-0057-5
https://doi.org/10.1111/j.1476-5381.2011.01477.x
https://doi.org/10.1002/hep.27406
https://doi.org/10.3760/cma.j.issn.1673-4777.2013.10.025
https://doi.org/10.3969/j.issn.1008-8849.2014.18.011
https://doi.org/10.1016/j.jep.2012.09.051
https://doi.org/10.3390/ijms13066964
https://doi.org/10.3390/ijms13066964
https://doi.org/10.3969/j.issn.1008-049X.2012.05.051
https://doi.org/10.3969/j.issn.1673-7210.2010.34.023
https://doi.org/10.3969/j.issn.1006-0111.2017.03.016
https://doi.org/10.3969/j.issn.1001-1528.2020.02.034
https://doi.org/10.12206/j.issn.1006-0111.202003163
https://doi.org/10.3969/j.issn.1001-1528.2009.09.010
https://doi.org/10.7506/spkx1002-6630-201515045
https://doi.org/10.3969/j.issn.1673-9701.2011.21.005
https://doi.org/10.1186/s40104-015-0057-5
https://doi.org/10.1111/j.1476-5381.2011.01477.x
https://doi.org/10.1002/hep.27406
https://doi.org/10.3760/cma.j.issn.1673-4777.2013.10.025
https://doi.org/10.3969/j.issn.1008-8849.2014.18.011
https://doi.org/10.1016/j.jep.2012.09.051
https://doi.org/10.3390/ijms13066964
https://doi.org/10.3390/ijms13066964
https://doi.org/10.3969/j.issn.1008-049X.2012.05.051
https://doi.org/10.3969/j.issn.1673-7210.2010.34.023
https://doi.org/10.1002/hep.27406
https://doi.org/10.3760/cma.j.issn.1673-4777.2013.10.025
https://doi.org/10.3969/j.issn.1008-8849.2014.18.011
https://doi.org/10.1016/j.jep.2012.09.051
https://doi.org/10.3390/ijms13066964
https://doi.org/10.3390/ijms13066964
https://doi.org/10.3969/j.issn.1008-049X.2012.05.051
https://doi.org/10.3969/j.issn.1673-7210.2010.34.023
https://doi.org/10.3969/j.issn.1006-0111.2017.03.016
https://doi.org/10.3969/j.issn.1001-1528.2020.02.034
https://doi.org/10.12206/j.issn.1006-0111.202003163
https://doi.org/10.3969/j.issn.1001-1528.2009.09.010
https://doi.org/10.7506/spkx1002-6630-201515045
https://doi.org/10.3969/j.issn.1673-9701.2011.21.005
https://doi.org/10.1186/s40104-015-0057-5
https://doi.org/10.1111/j.1476-5381.2011.01477.x
https://doi.org/10.3969/j.issn.1006-0111.2017.03.016
https://doi.org/10.3969/j.issn.1001-1528.2020.02.034
https://doi.org/10.12206/j.issn.1006-0111.202003163
https://doi.org/10.3969/j.issn.1001-1528.2009.09.010
https://doi.org/10.7506/spkx1002-6630-201515045
https://doi.org/10.3969/j.issn.1673-9701.2011.21.005
https://doi.org/10.1186/s40104-015-0057-5
https://doi.org/10.1111/j.1476-5381.2011.01477.x

