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Abstract: Obesity is a complex metabolic disease characterized by dysregulated energy metabolism, involving multiple pathological
mechanisms such as imbalanced glucose and lipid metabolism, insulin resistance, chronic low-grade inflammation, oxidative stress, and
gut microbiota dysbiosis. Puerarin, the primary isoflavone compound extracted from the leguminous plant Gegen (Puerariae Lobatae
Radix), has attracted significant attention in recent years due to its prominent anti-obesity potential. Current studies indicate that puerarin
not only effectively regulates lipid metabolism, reduces fat synthesis and promotes fatty acid oxidation and decomposition but also
improves glucose metabolism, enhances insulin sensitivity, and alleviates insulin resistance. Moreover, puerarin modulates gut microbiota
structure and hypothalamic orexin secretion, improving brain-gut axis function, which subsequently reduces fat absorption and
accumulation, and lowers chronic inflammation and oxidative stress levels. However, despite the significant anti-obesity effects observed
in vivo and in vitro experiments, the specific molecular mechanisms of puerarin remain incompletely understood. Therefore, this review
systematically summarizes recent research on anti-obesity mechanisms of puerarin, aiming to explore its potential pathways of action and
provide an important theoretical foundation and practical guidance for the clinical translation and drug development of puerarin in obesity
prevention and treatment.
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Fig. 1 Pathogenesis of obesity
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Fig. 2 Molecular mechanism of puerarin regulation of glycolipid metabolism
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JiE A E R A A Al Ak 35 . PAT-1 E EEE 0% Janus
Pl 2 5 STAT3 fERS 2R 705 A RUBEIRAL, fiefi
STAT3 MRk NAAt%, i TNF-a. IL-6 J¢ IL-
1B S R 73k, IJRITE M R e Wi l67-681, i b,
HIF-lo 7EAEREIRZS T I8 1 0 AL 3 ¥ 8 ih s = R
1 (mammalian target of rapamycin, mTOR) & #§#&
SE IO, (a2 Y % e A e A 1) 4
SR, MTIAE My B E R B R R 1, Jf i
L E ¥ CCL2 5 CCLS mid ERik, E—b3i4e
FAZAEM I ) My R AL, AERRZH UGN AR,
AR B R IBUR SRR, RN TTIE
¢, fEER ERE . S E B S S RN B
RO, AR T PR & B R IR T4 23 PAL-1. %
24k STAT3 Jz HIF-1a (18 HRKIE AR, g4
ML FH v UL [ T R 15 3 ) IR 1 i A e R S AR A
BoR, HRRLEE M) B E BRI E ) T REL
30%, T My Y ELREGHAE L] B G0 50%,  [F]E
P BE i 7 ZHL 23R I S RE KV B R R . EAh,
FARR EFEOE A WA S, ddiRe
AMPK (FRZIR 172) BERAKT, P& mTOR (22
R 2448) BERRAL, MERRY HWRAHKREH 1 (Unc-
51 like autophagy activating kinase 1, ULK1) [¥J#]I
fil, HEmKE AWM CE E 3-11 (microtubule-
associated protein 1 light chain 3-I, LC3-ID 43
E R, A 2 B O B A DA 3 B e 40 il Ak
o] Mo BBk, R AEHT R AR IO,

zi b, WRERE @ [ NF-xB A
PAI-1/STAT3/HIF-1o S5{2 A5 il i, et EWEdm
P My B ) Mo BOAR, KA R BT 4 S AR
HFEH.

23 MEBHEREIRE

¥ 30 T A A R VR AR DA D o T R B S s AL
Z—, HAFHEERE I E R 2 TR A o R
DL B FEREIEEAEFAB TR R AR
B, BRRESCEE AT RA BEEA,
FERIAWTE B IKE M 2%, I
TR IEA AR = I AR B, AT FE S AR 25 2 T R
PUIERERN. . LE S IR B S AR/ AR
FIRE TR ERA T IHE R o 280,
PRSI B 2 PRI T IR AR KU, [F] I,
R KRB ZEZEWN T Akkermansia muciniphila -
Lactobacillus J& X Clostridium celatum %546 73 # 1]
F . Akkermansia muciniphila J&TF M H, B
WS AERF iz i B e 2 BE M L AR 98 hE i B FF DS R &
RN, HAF R A Bh T2 AT A DS AR 35
BLUY72), Lactobacillus J& W@ P2 AL . AT 7E
pH H A GEFVEINHIBUR T, A BT 4R A
s 77T ERE Clostridium celatum W7] A il R 5
JEWIR, Z 5B AMIERIEDRAERILST, Hhat,
B 2R 51 kD 1 TR A EE 2 () N A B o TR AR U ) R
= G TP Y |3 N E A Z b oY AN 0 7B
WAL SCFAs /K-F, HEINAIR. IR, TR
Ve P fiei i 75 M ol b S N R B T e
SRPERRIIRETS . HR, BAR F AL AR R 1
AN WS E TR R NN (U e Gl
Prevotella copri WF=FE, PRI = H iZ-N-44k
¥ (trimethylamine-N-oxide, TMAO ) 7K~F74, TMAO
2 J1 T TR R B RS 2 AT SR AU, o v
TMAO 5 A ZFLAE T = B UIAH U™ PRtk
B A P i AL AR T 2R AR
AR 3t 535 G MR IR TN B i TE T A 4
i
2.4 EHE AR R 2D BE B R ST

IR 7L PN LS 7/ bl U SN L B T
2 Mg AT R T B R A, S 5TREIE
JoE B B =P, MRS S E AT
o WFRRM, BRGNS SEE M E AR
(1) 2R S TR AL R, IR RENS (2 gk HEJRE /) BRAS Y
NEWT2H 23 S i Hh o 2R e 2 AR RIE, T 2K
I T PR /) B R A Jo 2 A0 PR JUE g 7 AR R 76770 3
AR 2R X Tl 7 Jip 108 Al 26 0 R B I A e PR XL 1) 3
FIAE 2 B FLAE VR I - B 7 TR T E BRI TT
Fh. b, REMEEMZ3% (dorsal motor
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nucleus of vagus nerve, DMV) 7£ 18 fig B W WS &
FEORBER, WY B s sh 5 i . did
HAEMZRME S4EE, DMV 54§ 5 7iEmiEsh. 8
PR b I B HE S SR AR RIS AR, TS S Y T AL
HIRyksl, DMV i B amIEE S, K aE
NAG AL 38 28 R B AH SG X 4 (i e i AR A%
&), HrmiEE SR N, Wl T —ANERT
ok - fip Bt e 4 R 25 U790 A 3R W 110), 5 R 2R RE A 411
7 i 55 9K P AR DG 1) 2k DR 0 2 15 B S5 L))
HEHMBAEHMED . 4002456 EE 42 ME
FAEKHATF2EEGEN 8 FRREMEE, &L/
TR ZR T AR, AT I 4] DMV-RK G # £2 i
RHE SIS, J P iE R TR s, FFE
FEER RN & &, (EdERR TR, 3P T
FKHINO, £ DMV ZZAFEmbR v A ET R (y
aminobutyric acid, GABA) A 52/ ol WAL
ANERHT, B R ER T U il g 7 R SR RN 2
IRIT o FESERML 2 TR R A T R, BAR
BT IR GABA 53 MHUAL, 454 DMV X
FRIEN GABAA Ak ol W%, FIH n-n HEFUE
ARS8 AR GARAL, 598 T GABA [
PERRZERGON, AT A T T Wi
2.5 BUEEZEHLES 1 Gsirtuin 1, SIRT1) /#E T
E2 tHXEF 2 (nuclear factor E2 related factor 2,
Nrf2) /M4 Z NS EE-1 (heme oxygenase-1, HO-1)
Ehepiili: kRt ANy
SIRTI/Ntf2/HO-1 15 5 % 75 20 I X S A
WORZIE T R R G S ER, T2 58
BT PO NI PSS . EIRE
AFDRA R, Nrf2 5 Kelch £ ECH KE(EA 1
(Kelch-like ECH-associated protein 1, Keapl) 54
Iz B, AL TAafLBH . Keapl iz K- H
M AR AR K Nrf2 dric PR, BH LN 40 A%
PR IE DR ) s B0, R, FEAEREIRS T, 4
i T I S A R SN R FE T R4S 5, B0E Y SIRT1 @
2 CBRACAPE T Nif2, BRI Keapl fI2EA
71, FENrf2 M Keapl HA AR # 240
Mtz . fE4IMZ, Nef2 &6 st Sootr, it
TGS HO-1 SHra IR R A 5%, AT 1 5 2
LA RE I, HAA Ak 2R Gidad Y 40 A Bt
FALBEN AR HT R BT, ERF A I AL R
17, IR 072 b B A N2 SR, IR
NBE R PR TR, SECLIEA L

XS Ik E v P A, T o R IS 5 4 A A R s i AR
B, PR R, BRRAS SRR SCE A
JHE 2 e o S R R AR B . T KT
PN EAL R, G U P R ThRERY . Hk, TR
JE S S/ BROE R B AMLI12 40 A 2 ok
B, B AL ZAESHE I SIRT1 117K -, S50 =5 16 Nrf2
BERRALAIRZ AR R, B HO-1 [RIEM8), #E—21)
PRI, WA R SRR B T
NERE/N BRA RS FR R T ZH 2R N SIRT1. Nrf2 A1 HO-1
(M FRIE, B2 B HO-1. A H ol %
G S EE 7 IR AL SRR R )
Fik, WENRNIH R BUEACRE ST, F0E T 4 A
W 515, N> T iR
3 HFHiEERE

FHEL T 3R A4l . GLP-1 SZ2AKIEhFIS5A0 %4
FBTREREZ ), B R A A RINED I, (E5)
WS R S HR R I B i e 4k, R LR
EARRNL, HA RGHIKHIIRAE 80, —oif
i 64 PIRILEEAIEBEIGIRAT i, #ikes T
BHIRFRIT 12 FJE, BESEIIEE T L 10%,
KB EE T REL 15%, JR S AP HUR & P,
HARREEAREM, S0 R T EHRENE
PRZ AT, A, — T/ N RS AL BRI AR 56
BoR, 24 Pl REEEZHWEIRIT 12 A, 1
T B B OR > 29 20%, AR AR FR bR A BT e
5, HARWEEIHEA R MU, R, HArST
B PUIEELE H BIE R S5 T A B, K
ZHT/IEARD T, FHRAIR, st=Z2d0. K
T, B TR AR I6 88891, oAb, B RMI253)
SERFPERR G T SRR LT B o BT HK I AN
MR, 75 D IRJG 2 B R AR L 23 B,
SEAEYFIHERL, XE—ERE LAlES T A
JrRUR . BRI, ARORPLIREEE T Rl = iR = 24
A, B PUKRER RS, ATZGRAT . SRR
RGBT AR, S HAYF BRI
SEPE, RN R R IR 7L, IR AR R HAEH]
MU KB R BGR ET R, DURHEZ) B AR
FAERERER V6 S G IR LA, TN RIR = TEdT
REREVR T R B RLH 2 H

gx b, R R AR — N 2R I AR B B
T2, ¥ ne AU R FEARAMI AL 12 TR
RAE ALY G SRR RIS IE
PRS2 ZRAIMEER. SREFLZH
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RIHTEREST, AERERERYT o R I AR L3 . A
IREWS A RO TR IR, SRR . BAGR.
JEHRER SO ki, ERATR. s, K-
[ 5 2 B AN AN S A R AT R
MR TTNEAR R LR BT Tk RE, S 259
TER AN RN FHER A 1 PR S A o

FlBAR ALY EAREEF R
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