2023 4F 4 A4 43 55 4 ) B E P E N K ¥ FER

Apr. 2023 Vol. 43 No. 4 Journal of Hunan University of Chinese Medicine 677

ASCHI . RO, 5, WA, ERESC, B0, FHER, B 45 BT A 2 AR MR A BB v E R R E AL, W P R 2y
Kepetdk, 2023, 43(4): 677-686.

2% 25 B R s TC R Ao IR AR RO AR DL

FHER'R RLEFSEEL,S WLERXLHE G
LR P2 Rep P PG BE 45 A2 e, Kt 301617 ;2. 2k B 45 HH A BRAN RIS 125, K 300457
3. KRR KA R K 301617

(HE) BE WEEL KMt C5TBL6 LR AL/ B i i 7 BOR , 90 25 T P % 25 32 2 TN & % P | 36 97 IR RBE A8 X AL
%, Ak #M 30 R SPF FA bk CSTBLI6 /NE, o W EF 4L WA S EEMEF A, EFAFAEET AR ERAARSERE 4
B R AR AL H T B %A T T, Al CSTBL6 /N B & (o R KCE R R B A BRI R AL, Ei
TCMSP %4 £ 5 GeneCards U4 B 0 3 4 1€ FEAF 697 MR TE PR Ak o sc R 38 8 2 SR 88 5 % N STRING #4 B /AT 88 4 1)
#y 48 L AE A ;38 3T Biocondoctor B FE AT GO 2 Fn KEGG B & £ 47, 3T W 24 2538 F M 45 R 12 | Western blot B3
REEEARNEORSE, GR S a4, EA AN R E R LE H b = B (riglyceride, TG) , & M2 [E B (total cholesterol,
TC) K % & fls & & fB B 8 (lipoprotein cholesterol, LDL-C)4 & 7 & (P<0.05), & % & Ji§ & & BB B B (high density lipoprotein
cholesterol, HDL-C)4 & - 1K(P<0.05), FIEA L F e MERN B L Bl M B S RBM A, SEAAL, 2 BEEF A
/SRR R i TG TC LDL-C 4 & 3 (% (P<0.05) ,HDL-C 4 &7+ 7% (P<0.05), AT 4 42 b Jle B & ARIE LBk &, Be 15 4 f 4k B
B ERARAGE /N s Micro-CT R B &, 5 = & A4t A AN BRI & 6 88 7 Btz 6 s B & B 3 1 B 78 (P<0.01), T 4 tE 08
R BSR4 E (P<00L), BB, At M F T BB N RATIES IR A 88 e, 83 W 46 25 38 2 UM AR 2 4 K 48 A 36
FTARREY 55 M FEE S8 K 79 4 B £ EE  KEGG & £ 13 5| 4 FEAE i 1677 TEREB1E I HLH 7T 6 5 R 37 Y1 51 A #n 5h kAR
16 R 3 & JE o 19 AGE-RAGE 155 # % TNF 15 % PPARy 1z 5@ ¥4 S M X, Western blot ZF £ 7, 5 =AML,
BWAG/NRIEF AL+ PPARy FE BB X E AR L, SHEA LML, & KB A/ R IR AR+ PPARy 2 538 B X #
BEHRETHE, &8 2 BB THRARER D NRAE HELERYE BIRENRRN &8 BEFREAL T I E SRR 4
LA e 4 B B BOR /N, BFT ks 3t PPARy 15 538 B 407 B RE.
(KBIR) &AM R B % 2532 %, PPARy 5 5@ B Sl o3
(HES2ES)R285.5 (TERFRAERD )A (X ZEL2 )doi:10.3969/j.issn.1674-070X.2023.04.017

Mechanisms of Jinqgi Jiangtang Tablet in treating obesity based on network pharmacology

WANG Jinyuan', YUAN Yin', DONG Mengxue', TAN Yawen', LV Meng, WANG Hongwuw’, ZHENG Fang'*
1. Integrated Chinese and Western Medicine College, Tianjin University of Chinese Medicine, Tianjin 301617, China
2. Shunrong Pharmaceutical Factory, Da Rentang Group Co., LTD. Tianjin 300457, China; 3. Chinese Medicine College,
Tianjin University of Chinese Medicine, Tianjin 301617, China

(Abstract] Objective To observe the therapeutic effects of Jingi Jiangtang Tablet on C57BL/6 obese mice, and predict the

related mechanism of Jingi Jiangtang Tablet in treating obesity based on network pharmacology. Methods The total of 30 SPF male
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C57BL/6 mice were selected and divided into normal group, model group and Jingi Jiangtang Tablet group. Normal group was fed
normal diet, model group and Jingi Jiangtang Tablet group were fed high—fat diet, and drug intervention was given after successful
model replication. Body weight, lipid level, fat content, liver and adipose tissue morphology of C57BL/6 mice were determined. The
active ingredients and intersection targets of Jinqi Jiangtang Tablet in treating obesity were screened by TCMSP and GeneCards
databases. The intersection targets were imported into STRING database to analyze the interaction between targets. GO analysis and
KEGG pathway enrichment analysis were performed with Biocondoctor database. The protein expression of key signaling pathways
was verified with Western blot based on the prediction results of network pharmacology. Results Compared with control group, the
body weight and serum content of triglyceride (TG), total cholesterol (T'C) and low density lipoprotein cholesterol (LDL-C) in model
group were higher (P<005) while high density lipoprotein cholesterol (HDL-C) content was lower (P<005). The lipid droplet accumulation
in liver tissue increased significantly, and the number and volume of adipose cells increased. Compared with model group, the body
weight and serum content of TG, TC and LDL-C in Jinqi Jiangtang Tablet group were lower (P<0.05), while HDL-C content was
higher (P<0.05). The accumulation of lipid droplets in liver tissue was improved, and the number and volume of adipose cells
decreased. Micro—CT showed that compared with control group, the content of white fat and brown fat in model group were
significantly higher (P<0.01), while Jinqi Jiangtang Tablet could reduce the content of two kinds of fat (P<0.01). Meanwhile, Jinqi
Jiangtang Tablet could improve liver and adipose tissue degeneration in obese mice. The total of 55 common targets and 79
enrichment pathways of Jinqi Jiangtang Tablet for obesity were predicted by network pharmacology. KEGG enrichment analysis
showed that the mechanism of action of Jinqi Jiangtang Tablet in the treatment of obesity may be closely related to fluid shear
stress and AGE-RAGE signaling pathway, TNF signaling pathway and PPAR<y signaling pathway in arteriosclerosis and diabetes
complications. Western blot showed that compared with control group, the key proteins of PPAR<y signaling pathway in adipose
tissue of mice in model group were significantly up-regulated. Compared with model group, the key proteins of PPARY signaling
pathway in adipose tissue of mice in Jinqi Jiangtang Tablet group were significantly down-regulated. Conclusion Jingi Jiangtang
Tablet can effectively reduce the weight of obese mice, improve dyslipidemia, decrease the body fat content, and improve the
accumulation of fat drops in liver tissue and the number and size of fat cells in adipose tissue. It may take effects in treating
obesity through PPAR<y signaling pathway.

(Keywords) Jingi Jiangtang Tablet; obesity; network pharmacology; PPARYy signaling pathway; experimental verification

BRI R AR R 1 R BRIVE AL TR RS, IRy AR AR A HIBL o AN B Bl DLt ARS8

RYGRATIGFEIE B, IR & R B AT
F, B 2030 AEAEERAEREAZL O FRER R 11.2 421,
Tt A T AR 2081 Sy s i) Nl i 1 20 1RSI
K2R, NEREE—Fh LA N R 7 40 i B AR ot
BN, R BUA NG 355 3G IR A R e D 1 200
RO R SR PE AR 0 , o 2R R et 0o |
1o T I 45 22 P g 11 6 [A) fes s PR 22 B, A
JHE B L R ) — RGN i 5 e T T 2 EHA

H AT, P4 A7 AL Y 2 205 oM > 4
A HEInBEETHFE 25 TR SR HEERIfEH
MELLEEGRS, B EE AR KT A b A 2
FRAIL, BRI, 2R FHAR AR R K BIRYT R 2
S5 & R R R (R S TS Z ) 7 s
AL, 25 A IR ZG AT 2 A a2y, PR A
SRR R, BA T R R R A R
gk, Z HVAIRYY 2 RO A FE Mg 5519, A

UTE Bt 5 BC AR 136 o 7 N JRE A 25 2807 A Tl
L, R EREHGESFAE R AL BEA T b,
G BC R PR 7 N TR B e PR I P K 4 I B 285 90t
RARBE—E R BB,

1 LG H*E

1.1 SE5 259

S RN R i B I S ARAE 3 IRTh
JI%, 24540 P 2 A AR Ay A R A W] B MR AS ]
25 4RI E 25 7ET- 210920027 ,
12 ¥

SEEGR FH SPF gt CS7BL/6 /MR 30 H,4~5
JEE AR (20.141.2) g, /NEUBSE Fb st 4 A1)
eSS S H AR A IR A, R T R EH B 2R
SR R AR E R (2243) C AR EE 45%~
55%,12 h YR (07:00~19:00), LK HrhEZ



2023 448 43 &

RE H E 2R 224 http://hnzyydxxb.hnucm.edu.cn 679

RAp SR s e 2 Do Wi A, # o . TCM -
LAEC2021269,
1.3 2R

25N 5% Z I (alanine transferase, ALT) ({It5 .
CO10-1-1) A5 H 4G50 li§ (aspartate transaminase, AST)
(#L5 :C009-1-1)  Hh =& (triglyceride, TG) (#1t5 .
A110-1-1) S H[E EE (total cholesterol, TC) (L5 .
Al11-1-1) | = % FE A5 & H B [# B (high - density
lipoprotein cholesterol, HDL—C)4g Jll 1285 & (45 .
A112-1-1) AR%5 2R 1 BB (low—density lipo-
protein cholesterol, LDL-C)fIlE7 & (L5 A113-
1-1) JRZE % (blood urea nitrogen, BUN) 5l 7]
& (M5 :C013-2) , 0l TR Ul A T RS
s ZHOR oK Sl TEK F BRI ST R e T K
fAl P aGRIRHECA BR A R VTR A1 05 (8 5 48~50 °C)
(L5 : YA0010) | V17 £1 5 (45 50 60~62 °C) (HL5
YA0014) FHPERIE (L5 G8950) | &k RIPA 4
W (417 : RO010) # Mg 3E T Ib 5t R ERHE A PR
A ; SDS—PAGE ARG wiif (iE )5, 5% ) (3L -
CW00278) 1 3K TR Attt a0 A= MR e A FRA 7
PPARY(C26H12) Rabbit mAb(#t*5 :#2435) C/EBPa
(D56F10) XP® Rabbit mAb(fit5 . #8178) ML T
K SCT 24 w) s A A AL W BEbRiC 1L S HT AR 1eG
(H+L) (fit5 : A0208) WK T Lifg 38 = RAEMFASA
PR,
14 FEAUS

Latheta LCT-200 %! Micro-CT( H 7. ALOKA 2%
] ) ;HistoCore Arcadia H U7 BEAIHHL (PR B
FYH BT ) s RM2235 BT gl i U i U A Bl
(fE 1 Leica 24 7)) ; BH-2 B 4% B35 (H A
Olympus 24 7 ) HI1210 046 F- (4 R G647 BB
23 H]) s LT-DBX-220F BA5 % Al 4 R AR G P LA
L FEZE R AL A PR A A ) 51658033 45 H HL UK
F 40 B L VK AY | 1645050 A HL P X (38 [ Bio-
rad fH5R) .
15 Bl bt

JIt SR PG4 - v 2 3R G0 24 PR 000 P 15 00
1 ¥ &5 (TCMSP) ; http://ibts.hkbu.edu.hk/LSP/tcmsp.
php, GeneCards: https:/www.genecards.org, 5 . Venny
2.1.0: http://bioinfogp.cnb.csic.es/tools/venny/  String
2 M A B AE H 2 7 F 5 chitps:/string —~db.org |
DAVID 6.8 GO MIAEFI KEGG i #% & 8 i V-5 .
https://david.nciferf. gov 3 JIf FH 014 42 45 ; Cytoscape
3.7.1 Rx64 3.6.3 PERL,

1.6 Jiik
1.6.1 s rdl k251 C5TBL/6 /)N FE W 1
SR 1 G BEDL Y L IE B 4 BRI | 4 rERRNE
A 10 2 4 R 45 25 57 B 4 IR SR
T R 5,70 ke BUAE N — H 255 &8
11.76~16.80 g, /N LW AR 9.1 £,
W/ B H S 0 R 1.53~2.16 g/kg, FREL 20 g
S TERRBE 29 T 40 mL 280K, 15 2 N
0.5 g/mL )G ECFEME 251, IEW4VNRER AT
TEH BRI SR B ZH e 4 rEREHE R 2 45 T R B 1)
AR I T R IHEASE BT g A Bt/ N B 12 J8 3
FUT IS , LASIZH SRR T I A AR 209%
VE RN PSR S AR o RS AU A i 1 ol
J5 A EREIE A28 H 48 7 4 B R 253K 0.2 mL
HEH  IERH SR 5 T AF AR K S
Sz 120,
1.6.2 JFEIHRE MRBUE MR AKCFREI A RiE s
— YRR O RT/NRAR R 12 h BRE BRES H
NI, 4 1% & 30 min, 3000xg &5.0> 15 min,
oy BRI $ BN & B 5 E TG\ TC |
HDL-C .LDL-C ALT ,AST .BUN /K~
1.6.3  Micro—CT ¥z U/NERIR IR T B & Micro-
CT AJARYE CT (EAIWTZH R MET , 256 3R Y b 3
SR T ER T L IR D 28, O IE B 2 WA R
B, B/ BURRIE S & T Micro—CT /A4, 49
s/ N LA i @R S AR ORI B T
R EdE N ERR DT B IR H
1.64 HE G @WE/NEUFERIENIHLUES W
/NIRRT ZHEY , 1T 4% 2 58 RS W5 5 48 h
PLE BREE CsEK , — HAGE] A it ul b
JEEEH 5 wm KD BT 65 CHLAAT IR b
HEFE 30 min DL E R HE e, th PR ICES R it
T WA T WS4 2/ N BUFIE RN A 7 20 2 3
FHIE
1.6.5 4 FERRME i Pk o0 HE A P iy
OB BE SRS A TCMSP £ 4 e
(http:/lsp.nwu.edu.cn/temsp.php) , LA TR A= 97 F FH
(oral bioavailability, OB)=30% , 25254k (drug like-
ness, DL)=0.18 1E NF8FxR , ik 4 BERbl B /) 15 74
JRG3 ST ISR ML BIE 4R . TE GeneCards %X
P& JE (https://www.genecards.org/) H1 46 2 “obesity”
ST ARARNE AT HE A
1.6.6  H2h— it o) —HE s -5 ] LAk 0o 285 P&T i) ST
FIH R3.5.3 B4 (https://www.r—project.org ) i 1



680 1 v BE 25 K2R 243 htp://hnzyydxxb. hnuem.edu.cn

2023 4R 43 5

S B FIIEJHE ) A2 SR R AT 2R 5 UK, B2
SRS T Cytoscape 3.7.1 #AEH  HAG“H 24— ik,
3= RS- 25 ]
1.6.7  H&ABi- A BAE ] (protein—protein in-
teraction, PPL)PIZEAGRIEE Mo iT B SERES TA
T RE 25 H AH B AE FH £ 8 % (String, https://string—db.
org) , BEE YA A “Homo sapiens” , Bk X 25 i H B1
AR BRI FF 5 5, A B I AR 23 By 0.4, AR A5 HE A ]
R (=W aF et Y Swi S R R (R TS T
1.6.8 GO EHHEMTS KEGG 5 Sl E &M il
H Biocondoctor (4 %2 ( http://www.bioconductor.org/)
K R R 32 1 A% Co bR DR A A6 R R ID
#2247 GO W5 KEGG {5 51 #% 5 4 7
B, ARAFAHOC A W 2 ok 78 Rl i R RO F2 46l
FILKL
1.6.9 Western blot #&:U/NRABNT 44 b G E 5
RIS BUNEMEE E OARIT4HZ 50 mg,
A 200 WL 35 2R (T 99%RIPA F1 1% PMSF
Fic il ) 241 BB A IS 1 min Jio B4 ZUE Tk E
f# 15 min, 12 000xg &.L> 15 min; 15, BCA &
5, JINA loading bufffer T 95 C/KH4HH7ZE1E 10 min
J5, 8T 4 CokAE L T /agemik, mikasrt.
80 V 30 min, FRAEFMUIPVEARIFHHEEI 120 V
ELEN RIS H FE A F 250 mA 60 min,
1.7 Bt

iz VR A SR s S50 8000 | T8 h s LA “vs”
7,1 SPSS 18.0 #EATHIN T Z 00 Hr, L P<0.05
FoREFHAGRITFE L,

2 #R

2.1 A TERRRE F R E /N B 25350 AV

2.1.1 &R R X AE R/ NS ThRER S S
WEH AR LY B A ZH Ko 4 FE RS 2 CSTBL/6 /N R,

5 5

L
1
-
1

TC &8/ (mmol-L1)
N oW
h ]

TG &2/ (mmol-L1)
Y ¢

-
1

-
1

o
1

o
1

& & B > & B
¥ & 8 ¥ & &

& g

IM7E AST ALT BUN /K F 2R T4 it #a L (P>
0.05), 45 R4t | 4 EHE ot/ BROICH B 3 E
TEILE 1,

50 15+ 15+

40
10+

AST / (U-L1)
ALT /(U-L)

5_

BUN / (mmol-L1)

@Q’Z@%&
g &
B 1 £EMEERX C57BL/6 /INRBF S e B 2400

& & B »
o a%&‘“ ¥
£

2.1.2 SRR XHERE N BUATT R 259
THsE 12 A, 5IEH 41 i R4l C57BL/6 /MR
PR b TH(P<0.01) SR LA, 4 FERaEmE
F 2/ R BT 5 ] IR (P<0.01) . TEDLI 2,

sk

B2 SEMRERX C57BL6 /INREREREI
. HIER AL, #*P<0.01 ; SHAIH A L, #P<0.01,

2.1.3 & RN A AR N RIMAR ACE R 5
IEH 41AH b, BRI ZH /N FRUIYE TG\ TC . LDL-C 7K
TR (P<0.05) ,HDL-C 7K ¥ i 2 A (P<0.05) ;
SRR g, 4 EERRE B A/ NRUILYE TG TC LDL-
C 7K1 AR (P<0.05) ,HDL-C /K- 2 2 5 (P<
0.05), FEULE 3,

~ 57 4
o * )
S 4 S 5
E g #
a @
o (e}
0- 0-
& & & B
Pia g

B3 LEMEERY C57BL/6 /INR MAS/K F RIS IE
S IERAML, #P<0.05; SIERIZAA L, *P<0.05,



2023 448 43 &

RE H E 2R 224 http://hnzyydxxb.hnucm.edu.cn

681

2.1.4 G ECRENE 0T RN BRUIA P i s o ) e

25T 12 J, B Micro-CT $3#/N BRI
I BHGER , FH T DL 4—s, B v B R 4165 N
ARG , B (0 g BT IR T . 5 E AR L AR ZH /N
U RS AR NI @R TR T B ElR
iy 2 | A EUIR D7 23R LA SR IR A Ui Dy 2 | P A
gl B AR EIR = AR AR R R E
P8 (P<0.05,P<0.01) ; SHLHI LA ., 4 EE M pE A 2
MRS A AR AIEE AR A
BRI . R 3R LR B R g 1y 2 L N
WEFR IR B T AR g AR AR R B2
TE(P<0.01), #7543 B FEAR i RE S IR/ R4 Y

EEE _ i
Q¥ 'O >
HRIE — g
mx _'- 7 \:‘"‘ =
Wi ')
SR ‘ ' e
*EJ#?H \_,' ‘-.—-, »

B 5 /NRERES Micro-CT 13

F @ Kb IR AR, AR/ N BRI B 68 Kb iR
Wi TR 6—7,

ERd TE, SN 2.1.5 4 rCREME R TR N BRUA Y R D TR 285 Y 52 e
> - I AL e A AL/ B € I A A
K5 SR L LA, 4 B Fr 20/ B 1 € i s
- ( MLV, 2530 R BT T B I
) MR SRS S R . L 8.
2.1.6 4 ECREME R IR N BUHFIEAH 2 UR 28 1Y 520
TEH /N BUF IR R 51 56 5, PR SR
K N . N
Was | o INTEAF  JASESRAE AN Kt SIS .
- - ZHAH LG A /N BRI N L B0 T R B AN
B4 INRAEE Micro-CT H#E RS, SEAVA L & iR 4l /MR
5 3 . 1.0- o 8- x 50-
o 4 o o 08 6 < 40- T
W I - Og| >
] 2 o W
E 34 g g 0.6 W, #H & 30 #
& 2 " ﬁ . e "é 0.4 wo = E 20
B ] y £ 0.2 7 B 4o
0 0- 0.0- 0 0-
B B B D S B AP A 4 D S B P o B
,&'@‘ ‘Q‘&/ @%‘ ,3,"%‘ ,@3{/ Q;’?‘ 'ﬁy@ ‘@“%} @\"‘ ,s;‘?“ ,Q,“? @“?‘ é‘?“ ,@?/ @“?‘
¢ & & & &
% % % % %
Bl 6 SEMIERY CSTBL/6 /MNRIESA BN S =M
T IR, #P<0.05, ##P<0.01; SHIFRIZIAR 1L, #P<0.01
15 15+ 0.4 . 5 . 30- "
o o ok 9 0.3 4 i o
g 1.0 2 1.04 I . <204
o o ~ 34 B Ht
2% 0.5 i 0.5 i s & 104
] € & 0.1 1_ %
0.0- 0.0- 0.0- o 0
L B B L B B L B B P B B S A 4
§& & 8 § & 6 §& & 8 § & & 8
2 ggf' ggf" ,Z,;Qf‘ %&'

B 7 £EEERXT C57BL/6 /NRIE SR RIER & =880
W HIEE AL, ©P<0.05, *%P<0.01 ; SHL A, *P<0.05,#P<0.01,




682 R o R 25 2224 http://hnzyydxxb.hnucm.edu.cn 2023 4F5f 43 4%

2 R g
R Py f y R
1794 Bl T

1% >0 i ARt S,

X N P 3 >
LA o MRS ALY o DS
HERNO ] TRAET s (1 DO eereeg’
g o8 G 7N _" B ‘(f"fr‘ o Ly /3 Bk

Wis Nt

b3 4 ¢ ‘
'{%} Q;Li ' 28 &

B8 X = \ ALY g b
O AT VY r . - o ..
PR So L i A & : 5
X ': e fa% DA bﬁt&:‘ - ] o |

Ewm o ST
B 8 C57BL/6 /NREERZAREAAZHLR HE 8 (x200)
I FEL TR AU (1 NI 4R

B9 C57BL/6 /INRAFAELHLR HE £ (x400)
S AR A N B RS ARTE

R 1 SREERAZOEMERS (DL HAHT 15 2006 PRI

TEPERSY 1D BESLATR L& g DRAEMRIHEE% 2
MOL000379  9,10-dimethoxypterocarpan—3-0--B-D—-glucoside — B 36.737 0.924
MOL002668  worenine PP L1 T BE 45.833 0.866
MOL001458  coplisine B B 30.672 0.856
MOL002904  berlambine IINEER HE 36.681 0.816
MOL000033  (35.,85,9S,10R,13R,145,17R) -10,13 —dimethyl 17 -[(2R,5S) -5 — — Ci: 36.228 0.783

propan —2 —yloctan -2 -yl] -2,3.,4,7,8,9,11,12,14,15,16,17 —dodec-

ahydro—1H-cyclopenta[a]phenanthren—3-ol

MOL001454  berberine R BE 36.861 0.777
MOL002897  epiberberine Fe/ N #iE 43.092 0.776
MOL000211  mairin TR B 55.377 0.776
MOL002907  corchoroside A_qt BRI B 104.954 0.776
MOL002903  (R)-canadine R-FAHT pigcs 55.367 0.775
MOL013352  obacunone HOT HE 43.286 0.767
MOL000449  stigmasterol [ER=S AR 43.830 0.757
MOL003036  ZINC03978781 — BHRAE 43.830 0.756
MOL000358  beta-sitosterol B 4 i AR 36.914 0.751
MOL000296  hederagenin WHEBER I 36914 0.751

MOL003108  caeruloside C — AARAE 55.637 0.729




2023 448 43 &

e H R 25K hitp://hnzyydxxb.hnuem.edu.cn 683

JFF£00 B A R Rk /D 2 T A R R Bt 14T ) S0 el 2 1 DL
K9,
2.2 4 IR R ARG R4 24 B T K SR B
2.2.1 A EEREME IS P A B A R 2 W AR
T TCMSP FLIS 4L 3] 4 FEREME B 31 8% |
SERAE 3 WRZGWIY 58 A BTG PE N A o
GeneCards 3038 )% (https://www.genecards.org/ ) ¥ &
KEgA] “Obesity” , 5 21 AR CHE S 1228 4>, TEIL
1,
222 L ERENERIRIT RS FIH PERL I
AK TCMSP Bl FEA R A5 B 121 M EER 5
GeneCards $45 PEAZ 48 1] 19 1228 AT B 1% 50 L [
AT e L E, 34T 55 SRS T R 3.6.3
Pzt RE U 10), KRS S Cytoscape
371 3R BRAT 2 — 1 B R 9 P 245 1] (I
K1),

1173 55 56

AERY SREER
10 SKRER-IEHESEEE

223 4 EEREBEF AR E A R0 5 PPT R0 254G 7t
KR e 4 RN R A PR A L R A

HEAT PPL IZEA0AT I 46 R 55 719 s 392 4530
M, TEIE 12,
224 GO BTG KEGG (5 5BI s M GO
B HTALSE 2B W) 1 72 (biological process, BP) 43
FIIRE (molecular, MF) KX ffIZH1F (cellular compo-
nent, CC), BEREN P<0.05, WS 8%
FERRAE A0 M RSS2 4 AR X | 28 i % it
S MRAEAL B S R S R T B R A 1T DNA
BEE I S RIS R R TR A | RUK P 18 1 S A
A5, BP 880 1~,CC 52 4,MF 62 4~ K H A4
SEALHT 10 B2 H AT AL ZIE I, TEILE 13,
Wl PAEGEI A0 25 B 00 4307 4 EE Rl
Xof HE R T 7 AR AR R A DGR 79 2% B L e
EAASCPERIZHT 20 Y38 B AT LA 25 E 1El  KEGG
ARSI T B 43 FE RS R IRy L R S A BT U
JIFNEh BRAEAL A bR I & h Y AGE-RAGE %
38 % TNF {5538 % | PPA Ry {5 53 % 45 2 U1 A
Ko WK 14,
225 L EEREWEF N PPARy {55 I o H R
MOSEIm 55 TR R 2 LA, B /N BB 2 1 € i
o PPARy #3535 LR (P<0.01), C/EBPa B it 13
(P<0.05) ; SALRIZE LA, 4 FERME 2L/ BRI B 52
H{aIEH PPARy . C/EBPo 2535 3 F iR (P<0.01) .,
IR 15,

iGr2 'CAM1 HTRSA yyppy

B 11 SRR -EN-E RS- AR R W 4



684 1RE H EE 2GR 2224R hitp://hnzyydxxb.hnuem.edu.cn

2023 4R 43 5

GHRM3

]

A ,

% %

sty
eXA.
L 'TE‘)U‘AZ/

"
. 2 S,

B 12 SEEER-EHZOEEREER

response to steroid harmone

response to alcohal

celular response to steroid hormone stimulus

response to ketone

positive regulation of DNA-binding transcription factor activity
guiation of DNA-binding ion factor activity
response to oxidative stress

celular response to drug
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