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DOL: 10.11842/wst.20241120002  CSTR: 32150.14.wst.20241120002 F B 4% 5: R332  L#kARIRAD: A

JIEL B (Obesity ) J2 BE 2 456 A FI 6 5 114 #8 2 1 5 30
e W ok SRR ) —Fh 22 DA R AR PR | IRl B 2 1 2
P P K A ) BRI . AT AR A R, B
BN B BB BEAE () B R 3 50% , 5 /47 A ek
JiE (1) EL AR 38 20% , T3 1 2] 2030 4F H [ BE ffiE £ %
W iR %) 619", Fh 1 A0 i 56 15 38 Kl 3 1 b F Bk i
I, BUAE B R A MEREE AR Z M E R . B
T AE FREARE 19 &9 AL 1 A 58 4 P, 222 5 5t AR
TE IR B 2 A BAE A G, A AU R IR
SARE N, R ES2 R Z R, s i R g PR
g O IV BN G D5 T AR B D R R A AR 2E B AE
LSRR S P, R A e R
TR R A SEBR I PRAE R 1% 2h 1S R IR R A
) K IR B o AR SO B PR HT AE RESE IR Bk A 56T &
i DL K Hp B I i sh A R 1 3 AR v R AN S
11, 4 J BB B RE K LI e S B0 it 5% 2 A5 750 1ok 4%
Rt 5%

W AS B H7:2024-11-20
M@ B #:2025-07-31

1 RFEIEIFR

1.1 8 E XA

N 2 52 1wt A Rf 28 N A3 RS A B S 2 A
R, FEP EAE 5 A NG PR EE 2 (8] B AH BAE 2% 1)
SR A FEOULSE KA, [R] B [ 41 1 BBt A HEAH 5G F:
KA R RN, BB OGBS PR G R 3k 5 ) 2 B AR
Ji 5 ZEARPT G W o3 A LA e 980 45 R 9 1 45 PRI
IR R &AW EAMNR A 2, s Rk &
BEA AL ) A 16 7 2GR R BUIRME & B K
PR . — S 2 PN 3 W R e B0 , 161 4n HE PR
UIeiRAE 2R O BLER GRS, DL G R 2 It
PIAR 2S5 251 (i 3 2 R BUIEREE IR L, =
XTA 5 B IARAT 25 A& A B D7 58, CREals R 2 ) % R R AT
TR BRI Aoy R IR REE R BN K22 YL
5 B N IE PR, K, RN RE R N, B
R, B RAAHES , ” IF4 AR S T JHE 43 B %) ) 531 A
HET B JHERE (%) 95 BRPE BT A R S8 240, AN R 22 o TV

* P EW LA F A TI T LR B (2022MD713767) : 3k T £ 40, IR AL 2 36 525 & R H08E AMPK 8132 44 5t © & T2DM AL
VIR MBI, A S T AR A TRA LA G LR BT T AT R B A X1 (2024012275-TH4/4800) - T R A G k"
A RS IR R AF LKB1/AMPK/Cx43 il 3 F TR S 4 PN 69 BF LR, Bt A B dn

* % ABIAEF : 4 (ORCID:0009-0003-7034-0537) , A L AF 2 A )T, EF WL, £ 2R T 6 P B ELESTE NS LBER,
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BH R, sl SO il R 5 B S D BB IR PN 45, stk
WL A ABIAAE . EERALZEM S LA, 5
KERFY . B AL, 280 M , b A I, i AR R
958, AR AT AR BB o A [] B 3 A AS [m] F) i DR
FIL AW 5 e AN TR] A [6) 18 2 o ML ] i BOIE ik 2
RUAL IR AR JEE |, PRI, AR I I 28 00 A o AL 1 177 3 47 3k
PR 2> i SERG AT 5T SRR 2 5 3L
1.2 RERHIE I A P & B AR AUH] 69 A 50

2016 4F 3¢ [¥ BRI Hp2x 1 B 7 OB L0 R SRR O
SiE 16 R, — 2R IF Kl 5 A S AR OC , 2 A
LRGAE BH O T I KW PR 0 RS 14 s 105
85 3 05— 26 5 N IERR 5 TTORRURE G HG Al R 46 - & 9 , 4
R B P T 45 s T P PRAR B RO It B R 55
12,1 JEMAR X RMFF 5L

REREAE AR5 25 & AIE (Metabolic syndrome, MS) &
5 TR Sk | IR 1 2 HEHT (Tnsulin resistance, IR) i MS 11
T RALE] o NEIHEAE 1A N R IBE R B, f2 L
PAXS T 07 TR 1) 56 3B, T g LT T i AR T R (Free
fatty acid, FFA) LA K H il = B (Triglyceride ,TG) , I15|
R R, R, o 5 i N8 7 40 B AR, Bt 2%
TN R AN R 7 Bt G IR 1, Ik 2 il B kA
HELEE 1 0 RN A Ak AT R A 5 A R R 2 R
B, FHUPE S AN DI RE T FEE A BT . 5 I[R]
R, JPREE O it i S5 i 2% N I 7 i LR 22,
SR AR A SRS DI BE . T B 40 g 5 A
() SRE R, BN, N=H B -D- R & 2R 32 1R 5% , T R
{55 050 I 4 LA 25 e A S i 7 200 L ffe 12
BREKZE A A L5 206 , HMG—CoA A 5 ) e 1k 520,
T L e R P P T R 3R IR Ao 15
S 2 [ Pt A R O T A A 3R A A o, £ B B
MEVRER A B, D VR 45 G B Y ™ A S
2, B £ %00 8 25 5 1 (Polycystic ovary
syndlrome,PCOS)[”]o

CRIF - IE) H B S 2 i,
N AR 4 A TPl SO b3 e e
BESEHRIER, H AT T &, KR A GE
AT T, BN IS S, RN
T, BBV AR, AR AL AR 1 K R, T G 18 5 98
MR ZER T IS A8 ANIE , 5 R P59 5 IR T
T, 52 0 25 i A HCA L ol T R R N K AR oz Ak
S R IR A i 3R T ke s PRI B A L, ]

W32 BRI JSC 5% , A58 ) BEL T A, 76 M TR U 5
SHLBHES , TSR RIBARR AR T, s 2R,
H R T S 0 55 WAL 4
1.2.2 FERFAE K P9 RE B By S0 AR 5| AL 3 Al ik 35 5F K

PUATENE RS , 1 Z IR DT 4H 2 3 Bt 2L iR
05 PR A A DT 75 | A A e B e B 4 B AR
I LI I 174 MR 8 i 05 0 R S 355 e IR S ] P % 5
I [N BT AR R S R N R T e,
FR K- 118 v PR 5 1 i bR 7™ e R R L 11 e B
W 7 15 2% & fiE (Obstructive sleep apnea syndrome,
OSAS) & A AR A B TEA G . RS v Y L e 4 i A
V1] 22 1 a5 R0 Wi S 0 L, S R RE B AR 1S i e i
TH [E] BV BH ZE , £ 0 2 2R B b ok A0 i U R
A, JE— 25 M5k OSAS RYAEIR . i s 2L 2L i S0 ik
23 IR R A0 B A o3 AR B, I OCY Rs
R AS ) [ B OGS B A N, O, 5 R A
FRATRM A FE A vy PR ) AL R R R T
Thim VBT 45 2 JURA 5t SO 55 [ T BEIR |, 4 5
YRR NIRRT 2 B B8R, S
BUE SR EE

(FR ) m PP e ) E e 5 AE 222 i "
JEJHE RR A KA A s 3 T b £ LIS TR R L R
ATE A B sh IR S 1R R R s IR LA U, ST
B ZR L T e W e | B S5 5 R I AR
TN AR N 2551 A e s AT H A, L =5 12, s AN
29, KW T ) A 355

2 ERERYER

2.1 B FHYEF

1966 4T, Jackson S 46 2= 71 11 28 & /L C57BL/Ks
R BT db FRERIE S A8 FE A L X AN BN HE A2 A A
AR B 2, N e B B T R SRR A 1994 4F:
Jeffrey Friedman F1{th 19 [7] 55 78 oblob F& K 28 A% /N )l
R TR R 00 8 R Ak DY e 2 S B sh A
JERY IR Z — o TES WA b 5 SR S5 3 I FL
SR AR g RE Sk S 56 Sh WA Y o $% i T 7 ik ) 25
Fa 0 W5 2 A FRE Je i 1) 2 55 07 T 5 A3 o BEAH AR
R T WS NE R A A 2 —  TE B B
S AR AT Sh R, & B 5 ALY 5
TR B R R, B RAE 5 T AL B, S5 A AE 5 ik
AAR , B PR E B R B, BT LA T R i 1) ot 5 A A
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R 2R,
2.2 #ALG X
221 EHHEF

Y175 5 0 N P ASE 78 J2 5 5 IR TR B 25 4 ok 15
BN AE I 2 2 A B A A A A SR i AR
oo ARYEE Y R NG 5 AN BT A AR R Y L )
ENGIRCINES 7/ F s e ==y =Y P = A SR o7/
X TR PE R AR R Z BRI R BT R
Vi . BRI R BN, B DR} b i 7 B 4 e 2
20%-40% T LAAR 1 /)N B sk oK UM 3 189 i 5 0 7 &
R i DATE R i I e 3 A DRk vh, i D7 5 = o
20%-40% , B KAL) % 1 o L 20%-40% , 35 B
T 109%-20% , FE A VR LR 2 3 R 534, TR
iR 4.5-5.5 keallge — =5 g 4 KRR T 4t ot
3 ) et R R A R BRUAR T 119 209 R 3 AR Ry, R
FRTE =5 B MR IR IS 2-4 JR AR B W38, 16-20 & 15 3]
AR fi U

HALHAET - OB =7« 5 M0 A 7 A= B 32
SRR AT, REAE U b S W AR R A R R . QA T A
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HUt P R e i o3 B AT SE o R BRI AE T - AR I 8K
K ST — N EEE A A PP AR Y 5 A N (] 38
4 -3 A ARG
222 HmikF

25915 i AR H FT KB 43 2R 94 (Monosodium
glutamate , MSG) 55 KE A H] 25 40155 T | 4 ol 44 4 A
(Gold thioglucose, GTG)iHS i ZE KN (Dexamethasone ,
DXMS)i% 45 (E 1)

A AR AN T B NE PR AL i ik BT 3 S MSG ik
BB T i 5 A M 0T, N R - TR
S, T A AR A AL AR B AT 55 A
JHEFRDRS Pl 25 SN 8 T4, SRR Pl
2y AN GE L R T B IR R BE A AA
T B i 5T B 2R A 5 AR AU 2 4 L1 U
1A 1R 105 40 L c AMP-PKA {5 538 2% , £t 2 1i7 s 107 40
Lo AR o 3 B <5 T A 2 Wi o f e PV P T
T s A, T RE 2 S B 15 A 2T IR
B VAR (2 GTG A% By 5t HAFTE T 4RO
M EEPE g R 2 FEUN A ST, iy LS v

W5 B A b AR
e R g

\ pomc AP 22 Tk A

T A a-MSH 4%
SGKI/FOX03
155 B %
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LI >
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b &t AR 6 B LR

E1 ZESxF T ek SRR ERILH
Fig.1 The mechanism of drug—induced effects on the hypothalamus and fat
E:A:MSG.GTG . DXMS # F 3 F T f i AE A AUH] . B: &A%k L RF DXMS *F T fis By 69 15 A ALl .
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R M FEARAN S S SGK1/FOXO3 5 54, 51
R ROT I S AR ORI A AR O
i AT GR/PP ARy T 1 2 iR J5T - IR 8 , [] IRk 4 1
R HUBIERR DTG S MR RE A

23S LA T O YA 2K T LLAE S
(6] A7 3 I JPEAE o T i A2 P 25 30) i A 45 25
TREGER . JRBRAETE T QRIEHK : 2597 g
XF B AN R 50 S0 45 B AT R . QL
il 52 2% : 25 W VE AL A 52 2% , T RE R IS SEAH S B
FEIE SR, 5200 SE R A5 AR
223 FREF

SRV NS SR DN A7x e SVS IR R711S7 S i
FEH, G L b o3 AR — B PECR B2 I R AR S
Z A [m] 2 SR E PR IR A KRR THAE. 20
A DA AL X 93 2R Y SR, 0 DR ST BR S | A4
N 98 2 3Z K b (Leptin receptor b, LepRb) Il 2 32 {4
a(Estrogen receptor a, Erar) i) 338 T BE 2 & A8 4k, IF:
I R TP R S R Z R AR AR S
PR Y I AR AOA 2K L5 IR TR AR A 1 R TEAR.

HARFAE TR & | B 1)/ NS e 2
Je REJHE AL 422 0T, BB A AR e () ASCADL 1S HG 28 AL e
AOFERR o JR) BRAEAE T HRAE e B2 O, BUUPIL A JR PR, 52
BIGHET
224 KRBT

BB RN R R 253 - O R - R A5 5
BB 7Y < ob/ob /N db/db /N Zucker KL ob/ob /71y
ERNTRIESEN “E L EXVIw. - -a LN ERE P S TR b ok
JIRY 2k L, S B AR E T BOTHE 5 db/db /)R FER %
A5 R IR BRACBULR G AE , 2 Ay 2 98 2R I o R
RA5 1L TR ; Zucker KR falfa IR 5878 T 2008 Wi
20 AR BT 15 M S i R 2R 2 AR D e A2 40, AR I A e JBR
£ 22 RE IR D5 2 2080 B RARBU IR B & . QB
2 R G 1Y : POMC JE A F R (Pro—opiomelanocortin
knockout, POMC-KO) /> B () Hif 52 28 Bz i R it 9] i B
T B o B R AR B & (o —melanocyte—stimulating
hormone , a=MSH) & BB , 23 HH BB £ 48 0 5 g
THFEREAR . OZ I BFEAL : KK/ L OLETF K L4 o
KK /N BE A 28728 B AN M D REFEA T 518 , R L 4
i 1257 % s OLETF K RURMIE S 5 1% S Bl , BAT R A
PEALSHERAIL

R FH 2 PR 50 g 3 A 10 P A AE T - CORS  PE  « 8

i AR I S FE AR e TR O AE T . @R e ML
e R AR J5 0 S W IE IR S B o AR, 18 G 0
#8 o JRBRMEAE T QOIE Y8 B A B o ANGE A T e A
PR 5 728 B ML BT 9, AS BB 4 1 7 26 A ML 9 A 2%
R, QRS R < R A PR R /N B A 38 v, 14

JIE JH Sl P A Y A5y 1 S LA 5 Jmy R S 45
W1,

3 BEREHZAEREETTIE

3.1 ARG

C57BL/6] /I Bl A ARAL B /I BRUE 52 5% (Berlin Fat
Mouse Inbred , BEMI)/]NER | [ & 74 =5 IfiL = (Spontaneously
hypertensive, SHR) K Zucker K FRHFAEREH &AL
WER T B PR AT 3015 0 PR Y SE B 5 . CSTBLY
6J /)N HT T ob ik PR 5 A2 T A8 AT AT JEAE | e aod 5 Ei 2
OB, 1] IR/ A AR5 20 L B A
i % LY P 4 W R P 2 2R B, kTS R AR A
WK 1A BRI 107 i A, i L 3/ N BRTE s R TR B
I TR)RE AT L W 6 B S 7 P AR AE S A
ARAE S /N BRI 52 25 /0 OB 07 48 L P e 5 1 TG F =T i
SRR IS A A, 23R B A AR 2
i rR B 2R ILAE P2 AR AR IR 2R IMAE A P v i B
T PEREVE R A ) S R I A 2R G AR R AE
IRE S HE Zucker KR, Zucker B FR 955 IE BE (Zucker
Diabetic Fatty,ZDF) & B AR AR Y K 51 % 4 A A
FENHTE R 2 . MRK /N BCA BB LIS & AR KA
=1 Z AR RE B /INELU AT LRI R IRIIEAR o 0b/
ob /N dbldb /)N TR AL, nT L A A R B AR
TR PE R T B REAR™
32 RMikT

KK-Ay /N SD K o i v iR I B 55l DL
F P A LIS KSR, O RE H IR SR A A Bl
JRAERAN'E D REAZ 40155 i ML EAEAR™ SR a5
Jiii & 2% HE R ( Dehydroepiandrosterone , DHEA ) {51 7] )
P/ N BLZE AL PCOS B AFAE™ 1, 38 5 WL %3¢ B 16 ]
B 22 ROURLAN AR AR D DA K TEHE P B G K A A R A
(1 ZHERERAE Amylin IR &S CSTBL/6 /) KAk
UF HOASADLER S O & ARG VE AR T T
33 Hhif

3 245 )3 S5 T B S R O A RE /D R Y v i
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x1 EHIMEREETEREABERRME

Table 1 Methods for establishing obesity animal models and their advantages and limitations

#AE X HEA Fh 4y AR K #HEETRT & AR By PR
C57BL/6N /)~ &, Z MR E S 10 A ABLIA B AR B
RS AR BT, A
C57BL/6] > . B 12 AR #20% J§ 5 60% & & 20% , .
. e ’ &:5241{ 1/0 FEI e DRBUE S B IEREE AR A
S A= . ca
- & B 0 BT R M SERER A2, D4
K ERAAH T9% | & A2 1B BE 3 4 . .
rIRE 5 1 10 1o B 1 10m g (L RE R TR
: z SiE5 T ; YA =
g . iy D B R i — AR R
;miw%sso/ e 1006 E KN, B A4 A3AARF
7 VA 7 LN bl 0
R MR 5 10 A0 B 15% P2 B B3 2% R AL4A
4% 28 A 0.5%
BALB/c 45 &, AT A4 MSG T R AABERR 2GR T
HMSG 3 mg/g/ARE 12,
AR A Y R R BE A 40 27 3
ALK A F 24 MSGS R TR 0% L R A
3 mg/(g-d) i 45 R, 4 #& :
i A Bk A 2 T AL AR E) A5
w ri"%%m o Mz, T & A Mig. A Fats s
AL ) B Z -
PaEW P R
ROV IR VE S 2R % 4 mg/k
BH#ES RANR KT At at ORI R X TR S
K A 2 AT, . .
e FRY, B RRERG TR, O
;Sf it g g, LRI L T o
CSTBLI6] 1 R EFH R 128 Jf‘%mz ;ﬁ; 1%?2)& SARE BRI A YR, Yok R R
w-z, B, S =) o
— KPR K T i 4
C57BLI6) 1 . BT — R 24 GTGRY > ‘
0.5 mg/(g-d)GTG
ICR /I & o B DXMS 13 &) 2REREABAT Lmgl
DXMS 13 X
o L RRBCRBEE 5 KRS R L)
RARRIZN 03B KEIT e o5 107 a0 B s J AT R B 89
FAES Wistar X R f‘uﬂlép;ﬁbﬂ"%ﬂi”” A (1 mL/kg)ﬂEﬂ"ﬁ‘]i%}/ﬁ‘ g
% ; T 3R] 5 U : 2.
Star * ek A, BRSO B )
. By TR B AR A JE K, AL BB B R B
W DAY s BT EAR
FERERE T 645 R ;A8 b i A B R K S
ob/ob RERE N B, .db/db REFF )y #Zh IR SR A, E A KRIIE
A R Zucker X K. .POMC-KO - Fy Ptk : D R JE B A PR ARGE B T4F e &

KK s . OLETF &
R

B R 2 69 U AT 5T, TR AL A i B 2 PR AL
Hil 69 RE AL QR A B < R I IR T B )
RO RAR G, W T Rl RA ;@R E
G

25 5y 32 B STZ (W52 ), 32 0L 4 8 )™ S A9 PR R R L
2 M0 AR it FH O il e (Letrozole , LET) 5} A& 52
fili] (Dihydrotestosterone, DHT) 2 45 % %5 5 K B r= 4k
PCOS HHICHY A FE T RE A S5, US4 Akfk (CCL,)
P/ MU RN A RE 2 S R AR RE PERG 105 T

JIRA/C TR 2R (Streptozotocin, STZ) VESS /N FUBLAL i 1 il IR
B 8 B 2 3 A i K (RS B8 R X 2/ B
B PR L — A A R IR R I
& BEIRAL 1H %155 (Diet-Induced Obesity and low—dose
Streptozotocin , DIO-STZ ) 15 B A4 /) B L B4 /) BB
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NELJRE I A Bl e Y i

4 HE

FR A CRE JPEAE v =27 T 6 & AL
SR R NEL R VR BELE | B B SERAIE AR AT IE LI
B BH R IE 25 PO A~ TR A g 38 R R 2 DVRIR O &
5 MR ARBERAT OC, BIA 28 H AT T T R R A EAE

UEMRZh 1R EY

Béqjli%yﬁﬁ?%ﬁ*%ﬁ% S % (%K3).

4.1

% i I8 PR A e LAY

HEB M R FHL RN 22 O Mt kg s A I g %

GRS WK 2.

PO HE e E

I 2R AIE i 22 3 B SO IR EE i D sl IR L R IR
L0 E K GE S . KA 2 A A e IS T S
R KR Tt BOR R B (%) 3 A, 5 Tt e A
(B YA K 22 252k T e BR R IR J5 A7 UK ) v v
K OB Y T 1k N7 MR VR ) I PR ARL H
By SRERE S o) e (i1) N i) [ XN N & 0
A W B TR R 1 IR A 0 T £ 305 (Oral Glucose
Tolerance Test, OGTT) Jf- 143 i ifi JF 45 e R A Sy
BT M) o At A5 S SD P O B A 4 il
R, R AT B H AR I 45 T R B K BN H

R I i A U, HARI HIE WSR2 25 4 LR BT ik B2

x2 IBHARENVEREETE
Table 2 Method for establishing animal models of obesity-related complications
eI & o 2 A BERL Zh 2y AT %
R R - AR B2 1, &, B4 = S i
P C57BL/6] > & .BFMI > & . 11B fx%%@ﬁfﬂﬁ;:kﬁ&l(llﬁ hydroxysteroid SIS
dehydrogenase type 1,118 HSD-1)#5 & B > &5
C57BL/6J dﬁ BFMI s &, (KK-Ay s &, . STZ A &, ZDF X R, B #ILF 57
TR 5 MR R % IGF-1 #4453 B (Muscle creatine Kinase promoter— IS
driven dommam—negatlve human IGF-1 Receptor transgenic, MKR ) 4> § .SD
P
5 e R Zucker X ..SD X & .SHR X & . #7% £ & &4 Z IR R
= fg SD kﬁml% =3 ﬂ’f}‘i@?ﬁ%‘ i i
% f 97 Rz AAE 7= A7 #4 % 14 (Prenatal Androgenized , PNA) A~ &4 2 Mgk ik F 454 DHEA J£ 4 \LET 3 DHT £ 5
3 I8 AR R B T C57BL/6J 1> B..SD X & ob/ob ) & db/db ) A5 & Rk 5 5 . CCl %
x3 EEEPEIEERMEREETE
Table 3 Methods for establishing animal models of obesity in traditional Chinese medicine syndrome
W EEAE _ . .
£ BERL Zh 2y FERETy FLARARAE B
. VR Al A M 0 A AL xF L AT B AR A T R H KA B ok, A B EF R
SDABAR Bk A R EET mE _ - * "
T, E G4 ABATHAAE AR,
RS B 752 AL SD AR X & Z R Rl A KR R GIEAM ISRE A EFE AL T 2ml AR, WA B 4°CAKE 1 kg 20 mL
. W B iR S 9B R H 20K, IR G B HATH KA E A B,
C5TBL/6N A R & Mgk A+ 7K i o) B IR B ASAAAL 3 ), AR 5 4 8 38 An KR HOH (45 50 g BB A K 100 mL) , 3£ 10 7,
. B A 2 N5 AR 12 8], 3 v -3 47 R 4 L Al b A Ak i 7% R AR 10% AR 2 5% 2 B B
W% Wistar R S B A A i : n ’ ’
1% A RL B AN 1% S5 Hy 6% , 3t BLAF AR R A3 A 20% FEAE A
S Wistar #E0E K R 1B R A 5+ kR 0 £ 8:00-11:004 X AR 3 h, T43:00-4:00 A #H %k kR 1 h, ELEHE R,
AR A, i
T Wistar bk R b R 55 48 L 8:00-11:003% 4 k453 h, ik 4454 8],
AR AT+ BB IRAR F 1-4 R4 T RA0.1% MR AE 10 mg/(kg-d) 3 F , % 5-18 )& , & 45 & IR 44 &
FR TS Wistar Ak K E0 ~/£ = V8 = B AR e ) o EY mg/{kg EH =) M 8y |
Ao A iR A STZPY ORI A F S IR STZ, BB I 18 F
SDAER X B Z g Z AR AR+ B STZ RIS 38 444 8 B, % 9 Bl AT s il & STZ(35 mg/kg) MLIE i2 4%, B B R ik A7 I A
T YL £ F K ALRE 45 min, BIRHAFSRE B2
. BlE & R+ F B STZ R & 5 & R TR, % 1 R 47 7 & STZ 24 F B 5 1-3 B 3 X K47 1% 0%
FAELE SDAMER R
SR R AR x4,
& B AR AR AR+ A F STZ "RAR B I8 B AE4A 16 Bl , 25 12 h, #4711 & £ R STZ(H KA 2 % 20 mg/kg) A
Wistar A1 K 5 .
R 4o
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JIU AN A 55 SD MEPE K B IR ARDRL 15 R
Jo X AT H 45T 2 mLAETHHE B XU H 4708k
FAF 1 kg 20 mLE B F5LE 20 K, 16 I ) A5 H i1 1
VKW . KRR EVIRSE CSTBL/6N /N B =1 AR 1R}
3JE G FEER 4 R R KR kL, JERERE 10 4 .
42  H M 5= A e pEAR A

W SR RUAE Bk 22 S KO AR  FEL R, T R
PR, MRUE R Z R A BRI 0T HR 0
HAR CRAERLES AL RO R A X T
L2 Bl W A% AU 5 5 A B %) ) 2 B o, (R RT DAY
DUAIE” (4 Ff BE SEAT AT o 224 46038 1 MESR Wistar
PR B I Ak, JHC ph S R 70% B T 7% L E R
10% & FHER 5% JB [ EE 1% A4 HER 8N 1% B H Y 6%
JNTZH B, I HAF IR HIZK A5 R 20% FEfiK 5% 12 4.
T AR FH LA IR B SRR , 5 FH R S 80 37 301 1
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HEATYERE TR IB A% Wistar MEME A FUR I8 Mt
TR e YA E AR . ORISR TR B H BN
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1% 2 K SECNT Wistar B K BRUR FH A% 1 R A%
H 5 8:00-11:00 % £ s 48 3 h, i L A 4 8] .
TR A D 48 b 22 2R K BRAN AT A B o i R A T
Ay, S v A 5 R BB R A O IR
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4.4 JRBTE R A e AL A

IG5 B R TIES IR 22 A BH AR o, ARAR 2R, TR K
RS . BEISUE R 2 R BN IE % = I EIKIE
WG RS IR S KT TE SRR . 2
TSP ] Wistar HEME KR 205 1-4 457 K 0.1%
PR LB S E 10 mg/ (kg DVEH L 55 5-18 Ji R b
15 D TRDBHRF SE M SR G/ IN R it 2 K T S STZ /Y T 1%
TR N 18 8, XA K ) 22t 3R B B i R
Z IR S =LA AR KOF R, (45T 5 L 0B | i A
R .

4.5 PRI LA fe A

PR B 45 TUHEJE 22 th T WL TR 2 ), N AR IR
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ZRW N Z T WaRIANET DR B T 5w
AR AR R R FHAEIR IR SD R R Bl s R
e R kL 8 ] 55 9 JE HEAT /N AR 4 STZ (35 me/kg) 1
JEE R ST [T B Tt A 1 A 1 e - e A1 2 2 45 min, fiff
HARFE oA B2 8 . 7 K MBI | 28
MAE=11.1 mmol/L U Sy 3 AL ALy o XIAE A5 5% SD
T R BRR T v i v T R 3R 7 JA L 5% 1 R AT
FRUEE STZ TE 5% B 55 1-3 Jl A& Ph A i 2+ i ek
RN Tk R T AR B R R BRI
R 1 h B2 ESECIXT Wistar HETE K BRCR FH &1 18 =1
PR R 16 A5 , 25 12 h, #E47 /050 1 2R STZ
CHE R R 20 mg/rkg) IR T 5 o 3 A5 R ) 22 H
G R NS W RS R RN RN DN
TG. TC. X % & 5 & [ M0 [ & (Low—Density
Lipoprotein Cholesterol , LDL-C) DA A Ifil ¥ i A2 2 #H 5%
Eig iR )

5 EELTMHIEIRERE

5.1 FHALIEAT

NE Bk S YA v B A LT $8 A5 1 02, B H UL 1Y)
WLEEFE bR R A o i SE FEFEE (Lee s 850 . IR E1
S T i TR 2 A O R e A 3 R R R Bl ) A
JoT 149 20% WAL R 3 A8 , 5 I [ Lee” s 45 5]
0 Tb s TR A bR b, LD R A W T 1 R
RO G ; 113 H 4 % B (Glucose, GLU) \TC. TG .
= % B s & 1 H [E B (High—Density Lipoprotein
Cholesterol, HDL-C) .LDL-C /KB i F 5, H 54K
S IEAR DG T4 BV R AL i AR s
5.2 FFAREAEA AR

JIEJHEAH ST &0 sl A B v B 1 ARSI 45 A
Hb AR T A AN [E B PERIARE . IEES IR
KPR NG 7P 2R B v, il v rh R T) & TR A AR e
4 [ ( Aspartate Aminotransferase , AST) | N 24 ik 2 FL i%
B (Alanine Aminotransferase, ALT) 7K FF & , AFIE
i 988 $R FE [ 7 —a (Tumor Necrosis Factor—-a, TNF-a) |
F1 40 fitd 4y 2 -1 (Interleukin—1, IL-1) . F 40 ifii /) = -6
(Interleukin—6, 1.-6) & & , Toll £t 5% {& 4 (Toll-like
Receptor 4, TLR4) .IkB %’?ﬁﬁﬁﬁ(lnhibitor of kB Kinase 3,
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HE 446 B N R0 IR AR e
R AR &5 A A sh WAL BY (1) 25 i LK (Fasting Blood
Glucose, FBG) . %& J5 2 /INE Ifil ## (2—hour Postprandial
Glucose, 2hPG) FF i , (H HDL-C P& ; A0 Bk 3 & B PR J
PR P IME GLU Ty WAL M £L 8 A T s A
HREIRPTEL T, GLUTA 75 5 [ BTk I K 22 e
RS IE YA IR E RS R AT BE R A, B
B b B AN S AR AL HE B R B ZE L A B
B,
5.3 W EIEESh AR J5 AR

AT 1 F IS UE A Sl Py A B S R 2 i ot LR
=7 TH R F W < S AT 2 R B TR bR A IR
T3 o RAR 53 B UG AR B 25 Xk Bl 1 S W K AT H
SRR AT R R VYA R DN B AR A 1) 0 R 1R
JBEE ) S Py R B B T (L e i i L B R
AT BE ROK BRI 5 30 EE R B OGTT I
U35 P 25 RE AR A Sy A p By o AR A UE Y H T Bl )
ARER I B A9 AT o AR AL, 20 R I B UEE , 49 n
W ¢ FRAIE Bl AR B A N Jre 2 A el A D7 0 Y
FUER Ad RS0 R BRFEATHE B 3 ) AR K B
A BT B | UK | IBE 45 , 5 28 R R A A 2

6 ITTitFEERE

JIELFREAE 14 A o 32 A3 vy Bt F M JHEE B I
KAEWTIEHIANBIIRA , ST A eI A L B
IRECEE P R #5E ZCH BERIME T . /) BRI LAY
T3 18 B 245 1 S5 A [] 8 DR 280 3 A e 28 4 45 SR AR
AR R . IS5 2 BCR il s R T it Ay
Vo SRR, L AT 1 15 Y BRI R R AR ) 5 BE
HARMERIE, (H AN REARDLIE A2 KL D pir SO AR 2, B
R = P PRAEAAS K5 2575 S T LAAE S I 18] 975 1
FIE FREAE , 368 o 42 i) 245 0y 591 i A 4 25 07 AT AR AL, )
258 ) RIVE T BOE R sh Yy BUILRE , (HR 2 254
XRS5 0 A L HE R — R OR |, X S5 B2 0T i 52
Bl e A AN FIRE N 5 T AF 5 H iR FRA DU
PR T REPTEUIL A Y R FUR BRIV T HE &
IR IR DI BE T B AT 2 v 5 2 PR I B i A A
HIF5E RT3, H A A AL ke B [ E 2 LT

R TR A e ey AR ] 5 R B SR D v, B & 1 i
PR ik B 5 BOIE P& DT 08 DRI BB 7 T 9 JL 3388 n, %of
AR I B Bl O B AR R R AE . X TR
JHEAH SCTT A RERE AL 3, s Ay i ML o O &
EBE A B VAR AT R T D 0 s IR
N A5 P 5 B IR 7 45 , e ) 2 R 2 B 45 LI e
EAY, 02 BRI AE k5 01 O &0 1) BE R 5 1) 32 2 Jir
o FE B e R B S 6 v, FRATTH R 3 T
HESS A B N RS O, B ETR 2 A B S R IR
BHIFK I Al S IR IR AR R A e R Tk
PR S E + e W e AR TR+ /N R i 5 STZ i i
e B s i v R IR B /N A STZ 1 355 2 Fh 7 vk 4y
SV ST T P BELE | o S EIE AR Ik L P
JEUE I BLEEUE , 33 26 Ty 258 2k AP R 7 vk o
PR A UEHLAR A | 5 v BRI PRI 9 & Je A
FRIEAA —E WA A R — Do

REJHE Sl R B AE R 75 5 v v IR A AR I e ot
A DR R S 1) B0 0 A I B 1) 209% B kg Y AR RS, S
2R HRTTR A T E I Lee’ s T8 E0NE A5
O A BRIt A T 5 L I T TCLTG
HDL.LDL R S 4l U M e o A5 de At A 7P, B
AT T 38 45 B ) F bR AT A AR AL, AR I AR
TSR A3 AR 143 3 AT A5 Bl i — 20 s AR
PEMY o R REAH S I e A5 U ] AR AN [R] A - A& 14
KEHEFR bR EATITAL o FP B B AR A A% O FE T IR TIE 45
G PRI BRSNS T BN A T
PEAT o AP B U S AR A 2 A7 7E VA, shd
AYREAR R IR 5 NARFEAE B B 22 5k, 7 kAR B
MELISCEE | Tk 5 N BRI R S BRE s ——X%F g, H
o BRI B PP A R e 2 R TN i AN
Gi—mbRiE. BIL, AORZE s sh iRl 5 A g
i PR 2 T] ) DRI PR 5T, 78 Hh BE AT AU TN v i A
Z e FE bR R FE AL M E g — A R sh A T
R EEFE AR A TE bR o S BB B BN Y G U2 A
27 S SRR B R PR (4 AL AL

JEER RO, IR E 2 kN TR RefE i 42 1T
PR RL A R, DU TR R 4 T A 1 A IR e S -
RAE AL A OL AL & 8 5, DA e 3 5 A ) %8
Foe M S e o 25 LTIk N EAE B F03F R AE 2l
BRI 55 AT 87 6 38 , 75 2L B IR A AR 2, N e
JIE JHE AR XG5 g B A B o e 52 () Bk i

[ & 77 RIA R A AT &0 R

2694 ( Modernization of Traditional Chinese Medicine and Materia Medica—World Science and Technology )



EARRNSEAR-PEZIAA * SRS YD SRS

ESETE B

1

~

—
(=)

—

1

—_

2

—_

3

—
S

i, B, SR B UG, A BT R A NE BEAE 2 2 B2 YT 2R (2021
AEROIT. FRARRE IS AR 72438, 2021, 7(4):211-226.

Qu S, Lu H, Song Y F, et al. Multidisciplinary clinical consensus on
diagnosis and treatment of obesity (2021 edition)[J]. Chinese Journal of
Obesity and Metabolic Diseases (Electronic Edition), 2021, 7(4):
211-226.

B, WiH, BERER . LAY 1L BE N S RV A B A L], A
BHERZEZAAR(PE ), 2018, 47(5):644-647.

Faccioli N, Poitou C, Clément K, et al. Current treatments for patients
with genetic obesity[J]. J Clin Res Pediatr E, 2023, 15(2):108-119.
Kaushik P, Anderson J T. Obesity: Epigenetic aspects[J]. Biomol
Concepts, 2016, 7(3):145-155.

Nixon J P, Mavanji V, Butterick T A, et al. Sleep disorders, obesity,
and aging: The role of orexin[J]. Ageing Res Rev, 2015, 20:63-73.

Choi S W, Claycombe K J, Alfredo Martinez J, et al. Nutritional
epigenomics: A portal to disease prevention[J]. Adv Nutr, 2013, 4(5):
530-532.

A/INBR, BRI, R A L NI e = B B2 018 K s B 5T 19
RS TTEN L B2, 2009, 41(2):1-3.

Garvey W T, Mechanick J I, Brett E M, et al. American association of
clinical endocrinologists and American college of endocrinology
comprehensive clinical practice guidelines for medical care of patients
with obesity[J]. Endocr Pract, 2016, 22(7):842-884.

Minton K. Obesity—associated intratumoral acidity promotes pro—
tumorigenic macrophages|J]. Nat Rev Immunol, 2024, 24(12):849.
VR, XKL, F w0, 4 HEREZ M T & i 5 i e A DG Y
ST HLHIIFFEDEREL]. P I BN 2457, 2024, 41(4):545-555.

Xu T L, Liu Q H, Wang Y C, et al. Research progress in the molecular
mechanism  of the relationship between hypertension and
hyperlipidemia under the influence of obesity[J]. Chinese Journal of
Modern Applied Pharmacy, 2024, 41(4):545-555.

Moran L J, Norman R J, Teede H J. Metabolic risk in PCOS: Phenotype
and adiposity impact[J]. Trends Endocrin Met, 2015, 26(3):136—-143.
Diana O, Russo F, Stanislao F. Awakening hypercapnia: Non—invasive
ventilation with PSV-ST and PSV auto—ST in patients with obesity
hypoventilation syndrome (OHS) and Sleep Obstructive Apnoea (OSA)
[JI. Sleep Med, 2024, 115:5329.

MR, 2%k, BUER IR, A5 S R i A 0F 5 (). b S N R
Zeiki, 2024, 44(9):779-782, 788.

Chen M, Li Y, Zhao R J, et al. Research progress of obesity related
asthma(J]. Chinese Journal of Practical Internal Medicine, 2024, 44(9):
779-782, 788.

ISR, T ez, BLAEMG, 55 . IENE W20 205 B 06 4 LR OCHE Y
SAPTN. T E 2R C RIS, 2025, 29(12):2631-2640.

Sun P C, Zhang X Y, Li Z, et al. Causal relationship between visceral
Chinese Journal of Tissue

adipose tissue and osteoarthritis[J].

Engineering Research, 2025, 29(12):2631-2640.

( Modernization of Traditional Chinese Medicine and Materia Medica—World Science and Technology )

—
w

16

17

18

20

21

22

23

24

25

SO, BEAEA, BHDF, S5 LT B AR ISR LA A
SHE KA RCRI]. PP BEZ ], 2024, 42(12):189-193.

Qi P K, Hou D C, Lyu Y F, et al. Exploring relationship between
sarcopenia and osteoarthritis based on theory of "No Relationship
between Flesh and Bone"[J]. Chinese Archives of Traditional Chinese
Medicine, 2024, 42(12):189-193.

Ehht . B AR R P EEIER S B R A DT
FEID]. 7 B : VLPE P BE 2 K%, 2021,

Mao S H. Relevant Studies on the factors of gastroesophageal reflux
disease. TCM syndromes and endoscopic findings[D]. Nanchang:
Jiangxi University of Traditional Chinese Medicine, 2021.

TERR, PRIGEIE, AT, 25 . 1L A6 B 06k Sl AT e O L 552 46 1
FEL1. B2 T, 2006, 24(12):2300-2301.

ARARR, JEFT . BT RO AZ 3 0 HE B S R B A3 (], vl el B 25 )
2%, 2024, 14(3):27-31, 36.

Qi M S, Wang L. Analysis of obesity animal models based on data
mining[J]. China Medicine and Pharmacy, 2024, 14(3):27-31, 36.
FIGHE, B, 5, 45 JURP R IR AL S2 06 3h W B A el o 15 LE A
(7). e BE 2520, 2017, 35(7):1747-1751.

He X P, Luo Y, Li X, et al. Comparison of several kinds of Lipid—
Lowering diet experimental animal model[J]. Chinese Archives of
Traditional Chinese Medicine, 2017, 35(7):1747-1751.

Nitezki T, Kleuser B, Krimer S. Fatal gastric distension in a gold
thioglucose mouse model of obesity[J]. Lab Anim-uk, 2019, 53(1):
89-94.

Deng Y L, Xiao Y Z, Yuan F X, et al. SGK1/FOXO03 signaling in
hypothalamic  POMC
adiposity[J]. Diabetes, 2018, 67(4):569-580.

Farhadi Z, Azizian H, Haji-Seyed—Javadi R, et al. A review: Effects of

neurons mediates glucocorticoid—increased

estrogen and estrogen receptor modulators on leptin resistance:
Mechanisms and pathway[J]. Obesity Medicine, 2022, 34:100446.
REAE, SRPEGR, U, 45 AP NT /N B S A R A A R A
[]. BR300, 2020, 33(3):345-347,350.

Zhu M M, Zhang Z J, Zhao L, et al. Construction and evaluation of
animal models of simple obesity mice[J]. The Journal of Medical
Theory and Practice,2020,33(3):345-347,350.

IMATE . TR 7R T SR AN 4 1 PR T RIS KA FIBIL TR 0 2R
(D] Fifg: b PEEEG R, 2020.

Sun Y J. Observation on the clinical effect and mechanism of
Xiaozhiformula in the treatment of obesity[D]. Shanghai: Shanghai
University of Traditional Chinese Medicine, 2020.

WIS, XA B8, 5t A, A . LR TR RH TR SR A P A P B R TR A ST
BN (T]. VPG P R 2R 2240, 2019, 31(6):84-86,112.

Chen H, Liu Z Y, Hou J H, et al. Establishment and objective
evaluation of simple obesity animal model with spleen deficiency and
dampness resistance[J]. Journal of Jiangxi University of Chinese

Medicine, 2019, 31(6):84-86,112.

2695



2025 B _+THE FNH  *Vol.27No.9
26 RFEFR, BT, FIER, F . FMIGIURAS R IR A RN RS 36 A, IR, EHAZE, A L K TS O Y IR X TIE R 2 U DR

27

28

29

30

31

32

33

34

35

2696

AR A A A () 5 D). v T e 2 2 L 2022, 47(5):1307-
1315.

Xu M L, Su D X, Zhou J L, et al. Effects of Xianggin Jiere granules on
lipid metabolism and chronic inflammation in different obesity model
mice[J]. China Journal of Chinese Materia Medica, 2022, 47(5):
177-185.

HNSIR, R E, BT, 45 IR 4 8 R I e A R A
B PR AR S /N B 2 b Rk AR FE LD, D P 245 Pl 2
%, 2024, 40(15):2227-2230.

Cao P J, Tang J Y, Yang M Z, et al. Expression of brain—derived
neurotrophic factor in hippocampal tissue of central obese mice
induced by sodium glutamate[J]. The Chinese Journal of Clinical
Pharmacology, 2024, 40(15):2227-2230.

MR, R, FAT, 45 . —Fopr B/ BUIE R g v ()], s 2y
PR AR, 2013, 29(7):1016-1018.

Tian H, Wang Y T, Tao L, et al. A new model of obese mice[J]. Chinese
Pharmacological Bulletin, 2013, 29(7):1016-1018.

2RI, SRR, SR . ) BRAS £k A o RS S B ER
AL BRI TELT. 235 LA R 2, 2023, 43(1):3-10.

Li H, Zhang X R, Zhang C F. Mechanism of intermittent fasting in
disorders in micelJ].
Laboratory Animal and Comparative Medicine, 2023, 43(1):3-10.
Yoshikawa M, Hosokawa M, Miyashita K, et al. Effects of fucoxanthin

improving  Olanzapine—induced metabolic

on the inhibition of dexamethasone—induced skeletal muscle loss in
mice[J]. Nutrients, 2021, 13(4):1079.

B, A, X, 45 L PR I IR TR 25 O S K B
1 T 2 U IRl 22 7 TR TS RS D], o TR 2R R,
2013, 29(4):670-675.

Miao Y L, Wu C L, Liu J, et al. Effect of resveratrol on level of brain—
derived neurotrophic factor in hippocampus of obese rats induced by
ovariectomy and high—fat diet[J]. Chinese Journal of Pathophysiology,
2013, 29(4):670-675.

Kristiansen M N B, Veidal S S, Rigbolt K T G, et al. Obese diet—
induced mouse models of nonalcoholic steatohepatitis—tracking disease
by liver biopsylJ]. World J Hepatol, 2016, 8(16):673-684.

Hesse D, Trost J, Schiifer N, et al. Effect of adipocyte—derived IGF-I
on adipose tissue mass and glucose metabolism in the Berlin fat mouse
[JI. Growth Factors, 2018, 36(1-2):78-88.

Miesel A, Miiller H, Thermann M, et al. Overfeeding—induced obesity
in spontaneously hypertensive rats: An animal model of the human
metabolic syndromelJ]. Ann Nutr Metab, 2010, 56(2):127-142.
P43, sRHRIE, BRI, 45 . S % RO LR 2 ZUAE PR A ZDF K
SRR & B 40 B 25 A A 9 1 DD rh A b 2 25 2 5, 2023, 38(12):
6034-6039.

Luo J T, Zhang L J, Zhan L B, et al. Effects of Shenling Baizhu powder
on dedifferentiation of islet B cells in ZDF rats of obesity type 2
diabetes mellitus[J]. China Journal of Traditional Chinese Medicine

and Pharmacy, 2023, 38(12):6034-6039.

37

38

39

40

41

)

43

44

45

46

OB PR i R % ik B At G AR R[], o ) 92 3 77 70 2 2 s
2024, 30(24):131-140.

An D, Liang Y L, Gao Y K, et al. Effect of Modified Dahuang
Huanglian Xiexintang on mitochondrial autophagy and browning of
visceral fat in obese type 2 diabetes mellitus rats[J]. Chinese Journal of
Experimental Traditional Medical Formulae, 2024, 30(24):131-140.
WP, WEE, AR, 8 (RIS IR TN HAE &5 0T 2 B IR
T 119 985 A 3 1 B o3 B A AL 23 A 0. #1526 D7 0 24 A 0
2024, 30(13):1-10.

Tan D N, Xiang Q, Yu Y F, et al. Analysis of potential active
ingredients and mechanism of Baihu Jia Renshentang in treatment of
obesity complicated with type 2 diabetes mellitus[J]. Chinese Journal of
Experimental Traditional Medical Formulae, 2024, 30(13):1-10.
Yousof T R, Bouchard C C, Alb M, et al. Restoration of the ER stress
response protein TDAG51 in hepatocytes mitigates NAFLD in micelJ].
J Biol Chem, 2024, 300(2):105655.

AR, BAESC, HA, A RIR IR AR BB TR ML I Sh i A
HIBFSEL]. W AREE %, 2012, 33(1):5-7.

Wang G B, Li Z W, Cao J, et al. Study of dietary obesity in rats induced
by high fat diet[J]. Jilin Medical Journal, 2012, 33(1):5-7.

Chan A M L, Ng A M H, Mohd Yunus M H, et al. Recent developments
in rodent models of high—fructose diet=induced metabolic syndrome: A
systematic review[J]. Nutrients, 2021, 13(8):2497.

AESHR, SR, M =, S SR RIRFLRNE S S K BRI L
BRI LA, P R PR 222k, 2012, 22(9):55-57.

Shi H K, Zhang H, Du Q Y, et al. Comparison of experimental
hyperlipidemia rat model induced by three kinds of lipid emulsion[J].
Chinese Journal of Comparative Medicine, 2012, 22(9):55-57.

He Y, Li X Y, Li Y Y, et al. Dehydroepiandrosterone with a high—fat
diet treatment at inducing polycystic ovary syndrome in rat model[J].
Steroids, 2024, 206:109424.

SVETE, SRR, BT 0T BRI S S DR IR s /N 2
GRS TERTRL A ST, AR R P2, 2021, 30(12):1627-1633.
Pneg Y Y, Zhang Y, Xie Q Z. Establishment of mouse model of
polycystic  ovary syndrome induced by dehydroepiandrosterone
combined with high—fat diet[J]. Journal of Reproductive Medicine,
2021, 30(12):1627-1633.

WEH, BEAHE, B0 S —Fh AR BRI 2 R IR SR IR R
FUBSHL YL [)]. AR S BE"E 2%, 2009, 18(5):466-470.

Xie Y, Huang D M, Li Q, et al. A new method to establish the rat model
of polycystic ovarian syndrome with insulin resistance[J]. Journal of
Reproductive Medicine, 2009, 18(5):466-470.

o DA, TRIGE DS, BT . 3 R IR A S I AR PN I M8 /N R
R LLALLT]. b I R B2 27, 2022, 29(4):669-673.

Meng Q N, Zhang X F, Xiong X L. Comparison of three diet-induced
mouse models of nonalcoholic steatohepatitis[J]. Chinese Journal of
Clinical Medicine, 2022, 29(4):669-673.

Meda Venkata S P, Li H N, Xu L P, et al. The impact of obesity on

( Modernization of Traditional Chinese Medicine and Materia Medica—World Science and Technology )



EARRNSEAR-PEZIAA * SRS YD SRS

47

48

49

50

51

52

53

54

diabetes onset and neovascularization in mouse models of metabolic
stress[J]. Int J Mol Sci, 2024, 25(2):1214.

Mannerés L, Cajander S, Holméng A, et al. A new rat model exhibiting
both ovarian and metabolic characteristics of polycystic ovary syndrome
[JI. Endocrinology, 2007, 148(8):3781-3791.

XNz, R, BIRAL, A5 . BARER I VX A P 2 TR DR 11 00
5 FRHCHT A B UK RS 241 20 HIF-20, EPO T GILUT4 23K (1 5% 1]
1. FPZG 25 B I K, 2024, 40(1):3-8.

Liu HY, Zhan S M, Peng S H, et al. Gegen Qinlian Decoction regulates
expression of HIF-2a, EPO, and GILUT4 in renal tissue of obese rat
model of insulin resistance and hypoxia predisposing to type 2 diabetes
mellitus[J]. Pharmacology and Clinics of Chinese Materia Medica,
2024, 40(1):3-8.

T, ZE B, FLAEAE . IR X R IR T R R K R I U HE AT
M SEERFIEL]. P R 2 R4, 2014, 11(30):8-11.

Yu B, Zuo Z Y, Kong W J. Experimental study of the lipid-lowering
and antiobesity effects of Gas—trodia Powder in rats fed with a high—fat
diet[J]. China Medical Herald, 2014, 11(30):8-11.
e R 25 2 o (b AR A I RAR F ) & AL, ) R B R
SE LRI B S T B2 1297 O S R AR ). db R R
4, 2022, 45(8):786-794.

Panel of Clinical Guideline for Body Weight Management in TCM of
China Association of Chinese Medicine, Obesity League of Guangdong
Association of Acupuncture—Moxibustion. Expert consensus on
diagnosis and treatment of obesity in TCM[J]. Journal of Beijing
University of Traditional Chinese Medicine, 2022,45(8):786-794.
s, DR, SRERA, 45 . LR PR TR N A DR R [ ) 2 A0 K U
UESS AL A (J). th AR R 24 245K, 2016, 31(3):1036-1040.

Ke B, Shi L, Zhang J J, et al. Establishment of insulin resistance
diabetes and obesity rat models with syndrome of phlegm-dampness
due to spleen deficiency[J]. China Journal of Traditional Chinese
Medicine and Pharmacy, 2016, 31(3):1036-1040.

SLERAN, B, OVE, 25 . MG I B NE R BB L ] 4 T R R
[J]. BV i R 252241, 2019, 42(3):68-72, 111.

Nie Y S, Yan M, Xie H, et al. Preparing method of obese rat model with
spleen deficiency and phlegm dampness[J]. Journal of Shaanxi
University of Traditional Chinese Medicine, 2019(3):68-72, 111.
RAHE, AL, BTN, A5 N N BE R A I N BSR4 A
HE RPN P R R R 00K, 2021, 27(2):247-250, 328.
Zhu M M, Wang L. X, Feng R Y, et al. Construction and evaluation of a
mouse model of simple obesity with spleen deficiency and damp
stagnation[J]. Journal of Basic Chinese Medicine, 2021, 27(2): 247-
250, 328.

LR, TRVKVK, AL, 55 BH R USRS IR R B P BE TR A LA
TR DL b S2 7 4Rk, 2013, 19(17):211-216.

( Modernization of Traditional Chinese Medicine and Materia Medica—World Science and Technology )

55

56

57

58

59

60

61

62

Jiang N, Zhang B B, Pu J, et al. Syndrome identification of abnormal
glucose metabolism in metabolic syndrome rat based on syndrome
detecting from recipe used[J]. Chinese Journal of Experimental
Traditional Medical Formulae, 2013, 19(17):211-216.

SKAE, L, PRERER, 45 HTARIRAE I & R AT AL I R BB Y 2 5
SIFM1]. s ARl R, 2018, 24(10):1373-1376, 1431,
Zhang X, Zhou S, Chen H Z, et al. Establishment and evaluation of a
rat model of insulin resistance and obesity induced by liver depression
and spleen deficiency[J]. Journal of Basic Chinese Medicine, 2018, 24
(10):1373-1376, 1431.

AR, TGS, 2T, 55 . TAR IR FIFFAR I TEA LR BRI
i — e P — b il A f B S g U VA 1 T TN, o e g
BE45 & 24K, 2015, 35(7):834-838.

Zhao R H, Liu J N, Li C, et al. Changes of HPAA in different rat
models of Gan Stagnation Pi Deficiency, Gan Stagnation Pi Deficiency
and interventional effect of Chaishu Sijun decoction[J]. Chinese Journal
of Integrated Traditional and Western Medicine, 2015, 35(7):834-838.
ZEUG, 0, KSR B 9 5 X A — G — IS AL R i K Bl Ah
WLFAE R[], v b P R P2 2 2435 2013, 19(11):1279-1281,
1298.

Li C, Xie M, Zhao R H. Effects of Shugan Jianpi Recipe on appearance
representations of rats with liver—stagnation, spleen—deficiency, and
liver stagnation and spleen deficiency syndrome[J]. Journal of Basic
Chinese Medicine, 2013, 19(11):1279-1281, 1298.

S I B REAE PR L AR A 25 & AE K USSR AT 1) S5
[D]. PLFH:AL TP BE 25 K7, 2016.

FERBA, fll . 3T TRAF2/AP-1 15 538 B R B2 45 30 3 B
25 MS-IR K AL T2 M) 107 P B 25 R 27741, 2024, 26(6):
37-42.

Wang C Y, Zhang Y. Exploration of the effect of Chailing mixture on
MS-IR rats with phlegm stasis interaction based on TRAF2/AP-1
signal pathway[J]. Journal of Liaoning University of Traditional Chinese
Medicine, 2024, 26(6):37-42.

A . S FHE A DG v I S 8 0 B 45 0 Bl A 8 R0 ) o N7 5 0T
(DL K¥b: MR h 2GR, 2021.

IR, SRR, 2R e, 45 . BUTHIR A X AR 25 5 A S L TLR4/
IKKB/NF—«B il #5200 [T ). B2 1E BE R 24, 2023, 34(12):2848-2851.
XUAEER, 151, TR, 45 J5AEH % B2/t § LKBI/AMPK Rl f2op
TR ARBHR AR IR YT N R 2L 22 9 0 LR B AEL)]. h 2, 2025, 56(2):
536-545.

Liu H L, Feng Q, Qiao S C, et al. Procyanidins B2-mediated LKB1/
AMPK axis in regulating glycolytic metabolic pathways in treatment of
obese polycystic ovary syndromel[J]. Chinese Traditional and Herbal
Drugs, 2025, 56(2):536-545.

2697



2025 B _+THE FNH  *Vol.27No.9

Research Progress and Evaluation of Animal Models for the Study of Obesity and Its

Associated Complications

SONG Ziyuan', ZHAN Libin’, ZANG Ningzi', GAO Tianshu’, GONG Chengjun’, MEI Rumeng’,
LI Xuelian', LI Pin’

(1. First Clinical College of Liaoning University of Traditional Chinese Medicine, Shenyang 110033, China;
2. Innovation Engineering Technology Center of Liaoning University of Traditional Chinese Medicine, Shenyang
110032, China; 3. The Affiliated Hospital of Liaoning University of Traditional Chinese Medicine, Shenyang
110033, China)

Abstract: With the development of society, the incidence of obesity has increased year by year in recent years, which
has seriously jeopardized public health and safety, and has been a hot spot in the field of endocrine research. At the
same time, obesity is also an important cause of a variety of metabolic diseases, such as metabolic syndrome, pre—
diabetes, hypertension and polycystic ovary syndrome and other diseases, but the etiology and mechanism of obesity have
not been completely clear, and basic research on obesity of traditional Chinese and western medicine still needs to be
widely carried out. In this paper, animal models of obesity and its complications will be comprehensively summarized,
and the model principles will be elaborated in combination with TCM syndromes and western medicine mechanisms, and
evaluate their merits and demerits, so as to provide references for the selection of reasonable animal models for relevant
experimental studies of obesity.

Keywords: Obesity disease, Obesity complications, Animal model, Molding method
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