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[ Abstract] Obesity refers to a disease characterized by abnormal or excessive fat accumulation that exerts adverse effects on
health. It has attracted significant attention due to the health issues and life inconveniences for the patients caused by the disease
itself, as well as the life-threatening risks posed by its complications. In recent years, with the increasing incidence of obesity and
the gradual decrease in the age of onset, the National Health Commission of the People’s Republic of China has launched a three-
year “weight management year” campaign to manage the weight of Chinese citizens and reduce the obesity rate. Currently,
although there are therapeutic drugs for obesity in clinical practice, their side effects have also aroused widespread concern.
Traditional Chinese medicine, with its characteristics of multi-components and multi-targets, plays a crucial role in the treatment of
obesity. There are early records in ancient medical classics about the treatment of obesity by using traditional Chinese medicine, and

modern clinical studies have also shown that traditional Chinese medicine has a good therapeutic effect on obesity. Studies indicate
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that the effect of traditional Chinese medicine in improving obesity involves multiple mechanisms. This study took the active
components of traditional Chinese medicine as the entry point, sorted out the currently reported active components that can improve
obesity, and summarized their preclinical studies, clinical applications, and action mechanisms in the treatment of obesity. At the
same time, it pointed out the shortcomings in the current studies and proposed new directions for the study and development based

on the current studies. It is expected to provide a theoretical basis for the development of new drugs and products for the treatment of

obesity, and at the same time provide bases and new ideas for further studies on the mechanism of obesity.
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Table 1 Active components of Chinese medicine for obesity treatment and their main mechanisms of action
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Mechanism of action of active components of Chinese

medicine in treating obesity
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PRI, (B EE VR g I 4 2 B 1Y 25 A2 T vl (gL 25
SAH MR AR AR, B — 2D HEAT BTG BRI RS K B,
i SIS 77 AT DA R AR A0 A e A 2 00 A 5 4\ BMLLL I L 4%
JICS PR 48 450, i Ah 32 30 T T TR RE R AR T S 2 AR
1o, 5 I B SRR G B R B 1] (Actinomycetota) (b W ELFT
W J& (Blautia) F XU AT B ( Bifidobacterium ) 3 & i 2 ¥,
f& HE BB BE % A 1 BE BR B R (Streptococcus) TR bk i B
(Collinsella) ¥ i . 25 MR AR . 330 S 25 51 3 WY 98 45 i 3 ot 2
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2.5 Bk RN LUK R AR, DL 2 8 3 R
498 T LA BT i 05 £ R e BT ARSI I 0 55 38 4
R BE & i A B U TNF-o IL-1 1 1L-6 (19 B ik, EL I i IR 1 45
2, LA kil R J5 45 BT 5 1) B 2 1 g 1D T Bl e 2 A i AR 4
ik RE Fi7 53 A% A0 B 107 TR R OO S0 4 B B A0 B i — 25 ik
AR Be A, WE A AR i TL-27., 2 AU AT ik EL 40 B
(TLC2s) o T o e U 2 O A 40 o g il 2T 24 % 427 3 14 245 ) ol 2R
M 4(FNDC4) , #A By 38 i 42 iff 7= oK o £k e Rk B e 25 B
U5 R o ok T T AR 8 e X A R 4 A 1 R R 1 T
SR, 24 580 A0 5t 4 TNF-o B H A 4R 48 A 5T 2o o 19 B i, B
e T 5 2 ORI B 7 A0 b Ry 5 T R A, OF s —
A 0 IR 8 3 AR W 0 AR AR 40 A A2 B YL e,
FE PN JoE B U 20 20 90 1A 75 37T 36 Ak A4 v Pk 20 i A £
HEM 3% S 0 A R R P 40 B AN B B (NETS) |, 3 S8 B4
B 55 At o 92 A0 B AR B A R A 0 A R R, 2 B f A
P, FF NETs A g K i b 48 2= A0l 1 B g 55 ™
ERIETE Lo T — A Bk A Tk A R 9 M1 AL
I 200 e A ot T S B A 0 R TR IR A B
Wik 2 R e Ak 5 1A A 4 A K T O I T v A A A B T 2 20N Y
LROBL AR T 8 e A A 5 A 0 N I L R 7 AR BE Y . B
SR TCAR S TE IR S R 2 FE TNF-o 15 3 19 R AE IR S
T, /NBERR XY 0T LAYK 4> 3T3-L1 NS W7 40 i P9 48 5E I F TNF-a
IL-6.C J )i % [ (CRP) \MCP-1 B B I 30 il H: mRNA Ay
Feak X — 1 F AL AT BE 8 i i IKK/NF-<B {5 5 38 #
SEHL o HE B, R AE IS BUPR P /N B TR AE T L 0
IKK/NF-«B {5 55 38 # 9 /0 49 5E P 1 B8 L, o8 355 Jot 0 22 4K
P, WA/ N BRI 27 A I PR S R, — T B AL B 58 SR
B 25 0 W Hr S 4 JR R ] 22 2 3R AT DA AR I Jhe A8 2 il v
R4 - IL-4 | IL-18 5 I 4 4 ¢ 24 K 7 (VEGF) i 7K -,
TR i & AR B T B Syl o B 4 IR T BB R R AL T IR R
TS,

2.6 P AN AUMEEWEENLA R R —F B IR
FTWEAT A WFSEFRIA , H WEAE IR 5 Y & 5 AR i 265 rh i 2
TEEMIER AN T AR LR B E 2%, 1
V18 5 0 10 2 T DS ] 14y TOURE B R AR . AR AR R R
A BRI, BTG B T DR 2R IR R AR, F S 5 R
ST A 0 I R0 I T A0 A At 35 S T I 4 N A 1 W T LI
BT A3 A AR AT . RS, I T LA I I 0 S5 2 RE AN A
B8, 0 9 E K2R 0 & A, 403 R I SRR, BHL IR B B 1
Je AR R SRINT, 2 I T 0478 Ak T LR i £ € I 4
WL B o3 Ak PR FERE 7 4L R L Y B W B R AR I, e R
1k R I R Ak . 22 T0URF ST 3 0, 303 i 1 41 2L b i
2R A 7 W AT LA HE 6 15 D 00 A A 3R A s I
PEL P IRFEREDS . B gE R I, 1 2R A T L o s
SIRT1/p-AMPKa/ [ Wi {5 5 8 B% , B A WEbR &8 A LC3- 11
B2k, TS A W DR T BE D o R P B R AY Il B QT
KONINGS %7 (¥ i H A 58 26 W, 76 I B 58 v o, P9 2 B
A L0 R 3 I R R I I Hh Wnt R Noteh {5 5 3 [ (1 3%

. 6 .

T, 0V I A/ W AR A A ) A I R, DK T
N Wi i e

3 AAEERSUERBEEANEIEESER

3.1 AMPK {55 #% AMPK & 4 43 40 i fE e fa 5 i i 2
PE TR, 2 40 B P B s KT AT I, AMPRCHE 4 O 40
BB A TH AR U0 I R A, [ eI 3 00 2 BGR ARY. BF T
FWH , AMPK {6 P RIS 5 08 5 i BB B £ 35 i I A 2 1Y) %6
i e B 0 AR P L A OETT . AMPK AJ L3 SR i R L BR
7 B R H Ol = R A Sk B, T T R UM B- A
1 Btk Z 4, AMPK 3£ AT L3 i 75 F HMG-CoA 15 J§
TR £ 00 A 8 oA 0 o JIEL (1 S B . LIME AU SR R B
P 3T3-L1fG 07 40 f rb, S8 0 2 1 n] DL 5 98 45 AMPK 5
MAPK & 42 , 1046 JI 17 2 % FABP \FAS I LPL %5 i 35 15 , 1)
il 1 07 19 A % . MANZOOR 25 VBIF 53 % 30, w2 BG 1 B &
B A B N B, AMPK/IE B2 U T 1F 45 A K A -le
(SREBP-1c) 5 53 4 ol W7 @ Il , 280 4 e H 367 5 e
S /N B R T L AR 2 IR S KO R R R
M 457 AMPK Il SREBP-1c 1l il 7| J&7 , 1 &6 i 38 4 33 4%
X U0 A S R R O 0 385G AMPK/SREBP-1c {5 5 1 34
I E 1

3.2 MAPKE Sl MAPK(E 5l B2 B ik S 1
ST B A T3 I 5 R b SO0 MAPK i R
MAPK it e MAPK ¥ i1 515 5 1% 3 & A j %, 5 4~
It sk 7, 2 508G 5 R RE S L F2 . MAPK 5 53l #%
= A AR A AR 07 AT R 43k A B R DT 2 2R £
b3 HE D, DMAPK il #07% TLR, 1 b G S v {12
55 20 B v ML R AR Ak AR 3E R ME AN I W 41 3%, 5 S TNF-a,
FIAT A 38 5 P PN 7 1 e 3Rt L Q41 i A 14 4 2R 1 9
(ERK) il p38 MAPK J& i % 1k ¥y ity 4 38 48 4 3 0% 32 1k y
(PPARY) 5 CCAAT/H o T 45 & H H-B 9 LI+, 24 p38
MAPK 5 ERK1/2 # W2 6. #% i 1 , PPAR . C/EBP-a . C/EBP-B
T8 T A A G T 1) % 3% 35 4 32 B A, 30— 25 0l 20 I 0 4l
1 i 43 Ak B g BB B)p38 MAPK Y B R 1L 7T LA 5
PGC-la i L 4K M 75 5 UCP1 [ 5% 55 7 . FANG 21V 5%
S K ¥ AR AT LS o 0 ) MAPK A5 5 388 % 4 1 i R 45 %
iE DR 119 40 W6, 0 20 R I B4 2 9

3.3 PPARy (5SSl PPARy 5 5 B A6 £ (G i i 34 7%
H AR ek bR 7o i fE . PPARy 7 WAT
FBAT 28 3K /K P AHTIE L A2 14 €0 RS €6 8 U 400 1 434k 17 ¢ gk
PHAT R0 R A R 0T 4140 PPARYy B S N A K 1 5
FE), A PGC-1a 1 UCPT Bl L 3 7 P4 i1 280k A 2 13100
TERE T AR 4 b, EBF % 3¢ K 7 2(EBF2) 5 PPARYy 1} [F]
PR H DNA 25518 M, I 8 sl ks € i 105 20 204 53 v 5 IR iy
FESEDOT DR PPA Ry FE A5 €21 107 0 80 P kS £ 28 ¢ T LY
YEJ . TI7E @5 L4 rh  PPARy RJ 189 5ift [ 1) 2% S0 rk |
g I A= R i 0 200 B 2 BE L 24 /0N BRURR 1 20 20 Hh PPARy R,
AN A PEE A S L. JUNG 2B 5E & B, AR
FAE R YA 5286 v AT DU U PGC-1e BY 3R 35 SR R 1L, P[]
T PPARYy (14 32t B T L /0 B 107 1) S ME L
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3.4 NF-«B {553 % NF-«B & 28 850 9008 £5 58 B, —
B, A 4 W F G TNF-a 5 IL-18 M1 TLR W] il #4 7% b
NF-«B, 53 IKK & & Wi MR 1k 1B, B B2 AL i 15 kB Bz R
L AN A% , FBUNF-«B & & W) 5% 2 4%, E— 25 52 i 4
i I T BT Y S A AR O 48 S I, NF-«B {7 5
T LT 2o R 9 T T 40 1 4R A O 35 98 R R ) AT )
iR, N & A SR B 0 4 (ROS) 197K F- T
155, ROS 1T LA B Wk 41 6 A1 7 48 v 1) TLR4 INK 5815
i TS IKKOOE DL R 1L 1B, i NF-<B {5 5 %
T g 3l AT i R ORE RIR R, R 0 M R E R AR R
B L A PR ek A T SR A TR R KA T e
SR B, B 8 5 NF-«B A 2 010 {5 5 08 B S BOR E T
ROS 15 B 7 3 NF-xB #0 fill 771) 7T 8 20 42 Ak 107 354 15 35 % g % )
AL B R B, Mg TS AT LB T NF-«B {5 58
B 0 12, o A R A B T 32 S 5 R AL
3.5 WENE VLS 3-34 B (PI3K) /2K 1 B (Akt) 15 538 5%
PR3K AL & =25 C T L T0 A0 I ) i Joi 98kt , 3o 44 98 g 4 o)

& WG LA (P1) %5 —{F 4 PI(3)P \P1(3,4)P2 FI P1(3,4,5)
P34 . PLIG BTAR 45 20 i 21 B8 2 55 2 Bl Ak 3o 2 1 9
R U A O R N AN E B SRR o I Ll R ¢
PI3K 28 51 v, 1288 PI3K X 48 Jif py R A R 1y 20 & 22, H )y
e SACIHI L IR VI M G . 78 12 PIBK MK f  p110a i
07 40 e R LAE i 3 0 5 3R B T TR, 126 PI3K
JEAE SR AR R T 2 4 R0 S O B R R A PISK, AU, A
i 8 1T PI3K/AKt {5 5 300 6 % 238 T Jh i 119 S — SR . 7E IR
Wi 2P, NS A Rb, Al R o 800 Ak A4 B R 1612 0F AR
R ZIN R A 80 250 A O I N i M R
4 NEERE

R 2 22 A3 22 R0 N RV e T AT DU e e . £
B A B0 96 97 B 0 I AR L 3 2 v 24 3 7 T JHE 14 0 34 BT A
PRI v 24 905 P o A T e 1 1 T o6 14 A AT, i v 2 30—
AR T IE TR 7 00 Gk . T AT T e 0 R 1 3 P
S EEAS B ZWHIE IS A R 2
B2, HAE AR 934 T7 B © Bl B 5 A B AR A VR . HPE
GINE S0 & S i A RN =L R R (AN = | B I /T il ¢
9 F K VAW K FEAE 5 B O AMPK 5 5 #% .
MAPK {5 53 #% PPARy {5 53 #% . SRT0, H A& T b 253%
P 23 e 3 AT e 14 BIF S AT A2 AE R JR 22 AL 8140 A A0F 5 O
XIAE ML HEAT T 8025 04 i A, AR 45 B8 76 S Al I 5 o B
I PR R A5 20 PRI I, i 852 0 vl 245 ot 562 I e 14 F 50 8L 8 T 1)
I A 5% Ak 7 1) 2 J

WA B E T2 A TR T IE R B I 5 IR 1 R
FRPE , o T B LA R LA f BE i AT 40 B 5 8000 . D B 2%
AT, T B T B 05 M A 2 VR 2 1 R R 2 Sk
B2, X s rh 2 2 A vk g R Ot G T 24 6 [T IR 24 4 o T
JHE B 7 R TR SR A . ) TE T AR R T 0 G
HLH &5 P i R B R R R T A sing . Ik,
HR 24 1 e T 7 R T DL MARD FE B I A 25 BRI AR R — 4B
S AT . T2 I LT VR R B RIS AL 2 R T L B

AR TR AR R MRS L TR B BRI R
BRYER  BOFT AT R U] AT A B AT LU S 67 iR
B 52 PR AR B TR (PKA) {5 538 8% 1 I8 W i 18 0 R e
JER U A TS 3 SR W WL K R T AR A B T
FIESE B R R IR YT R e . LR AE B R RS
rh A B BB 2 A A T i BRSS9 T 1l R R Y, 4910 G AT
T RYAAE 5 W e W) S 1 HRHNE R T A Y o
A T A T AL A B 3R T YRR B TS SR S8 A R A
A BB 23 % AT R 04 36 7 JBS 380 S0 T 1) B4 .

[FlzmmR] WAZAARARE AL KL TR
AEATIRY R A EARATH & R

(&3]

[1] PERDOMO C M, COHEN R V, SUMITHRAN P, et al.
Contemporary medical, device, and surgical therapies for
obesity in adults[ J]. Lancet,2023,401(10382):1116-1130.

[2] HEROA@EZRSEHESITIEERS Z 5 2. EEE

27 18 9 (2024 4E ) [T]. [ 98 6 2% 35, 2025, 40 (1) -
6-30.
NATIONAL CLINICAL PRACTICE GUIDELINE ON
OBESITY MANAGEMENT EDITORIAL COMMITTEE.
National Clinical Practice Guideline on Obesity Management
(2024 Edition)[J]. Chin Circ J,2025,40(1):6-30.

[3] GBD 2015 OBESITY COLLABORATORS . Health Effects
of Overweight and Obesity in 195 Countries over 25 Years
[J].N Engl ] Med,2017,377(1):13-27.

[4] JIANG C Q, XU L, ZHANG W S, et al. Adiposity and
mortality in older Chinese: an 11-year follow-up of the
Guangzhou Biobank Cohort Study[J]. Sci Rep,2020,10(1):
1924.

[5] PAN X F,WANG L, PAN A. Epidemiology and determinants
of obesity in China[J]. Lancet Diabetes Endocrinol, 2021, 9
(6):373-392.

(6] BB, IRAISC, ARMFAE . 25 W) BRI ) b PR YT &K % 4
PER BT (1], AP B2 ,2021,36(9) : 1297-1302.
QIN M, TAN H W, YU Y R. New progress in research on the
efficacy and safety of weight-loss drug orlistat[ J]. West Chin
Med J,2021,36(9):1297-1302.

(7] KREAE . GLP-1 Z MR ¥ sl N T A JHE IR 97 /9 BF 5 32E
(7). v SE B 25,2022, 17(23) : 188-191.

ZHANG S R. Research progress of GLP-1 receptor agonists
in obesity treatment [J]. Chin Pract Med, 2022, 17 (23) :
188-191.

[8] HIEH#,EEM. AERPAGEIM]. JEaT: dE 2l
JiAE,2015:123-124.

TIAN J F, HUANG Z Z. Nei Jing su Wen proofreading
certificate [M ]. Beijing: China Press of Chinese Medicine,
2015:123-124.

[9] REF. RIMEERLET M Aba.: & F R,
2024:531-532.

ZHU Z H. Complete works of ZHU Danxi's medical books
7.



XX B XX W
XXXX 4 XX A

[ 5238 75

Chinese Journal of Experimental Traditional Medical Formulae

"
FAE

Vol. XX ,No. XX
XX, XXXX

[10]

[11]

[13]

[14]

[16]

[19]

[M]. Beijing: Publishing House of Ancient Chinese Medical
Books,2024:531-532.

BES, MBS0, B &, % 2T IHEER TR A
% 25 T B A6 7 L AR B D Tk e [J]. v 5E 2, 2025,
56(16):6073-6084.

XU Y Z, QU Z N, LV J, et al. Research progress on
mechanism of traditional Chinese medicine in preventing and
treating obesity based on intestinal flora and bile acid
metabolism [ J]. Chin Tradit Herb Drugs,2025,56(16) :6073-
6084.

205 WRIE VS 55 . v 25 58 1 2 8040 i R WIEVE ] AL
i BF 5% Bk [T]. v IS 8 5 R A Jk ok, 2023, 29 (11) ¢
266-275.

PENG C HU X F,CHEN Z T, et al. Hypoglycemic effect and
mechanism of Chinese medicine saponins: A review[J]. Chin
J Exp Tradit Med Form,2023,29(11):266-275.

WU Y, HUANG XF, BELL C, et al. Ginsenoside Rbl
improves leptin sensitivity in the prefrontal cortex in obese
mice[J]. CNS Neurosci Ther,2018,24(2):98-107.

Rl kA 2E ST . B T TLR4/MyD88/NF-«B {51t
HWF 5T N 258 4 Rb1 X db/db AE JHe /IS BUTFILE i 10 25 4 i 1
BHLHILT]. e b 22k, 2024,49(13) :3600-3607.
LITT,ZHANG C F,GUO X Y. Intervention mechanism of
ginsenoside Rb1 on liver steatosis in db/db obese mice based
on TLR4/MyD88/NF-«B signaling pathway[J]. Chin J Chin
Mater Med,2024,49(13):3600-3607.

LIM SH, LEE HS, HAN HK, et al. Saikosaponin A and D
Inhibit Adipogenesis via the AMPK and MAPK Signaling
Pathways in 3T3-L1 Adipocytes[J]. Int J Mol Sci, 2021, 22
(21):11409.

JIANG P,MA D, WANG X, et al. Astragaloside IV prevents
obesity-associated  hypertension by  improving  pro-
inflammatory reaction and leptin resistance [J]. Mol Cells,
2018,41(3):244-255.

ANDRADE JMO, BARCALA-JORGE A S, BATISTA-
JORGE G C, et al. Effect of resveratrol on expression of
genes involved thermogenesis in mice and humans [J].
Biomed Pharmacother,2019,112:108634.
CASTILLO-QUAN JI. From white to brown fat through the
PGC-la -dependent myokine irisin: implications for diabetes
and obesity[ J]. Dis Model Mech,2012,5(3) :293-295.

BAI Y, BAO X, MU Q, et al. Ginsenoside Rb,, salvianolic
acid B and their combination modulate gut microbiota and
improve glucolipid metabolism in high-fat diet induced obese
mice[J]. Peer],2021,9:e10598.

THOMAZ F S, ALTEMANI F, PANCHAL S K, et al. The
influence of wasabi on the gut microbiota of high-
carbohydrate, high-fat diet-induced hypertensive Wistar rats
[J]. T Hum Hypertens,2021,35(2):170-180.

MORISSETTE A, KROPP C, SONGPADITH J P, et al.
Blueberry proanthocyanidins and

health

anthocyanins improve

metabolic through a gut microbiota-dependent

[21]

[25]

[26]

[27]

[32]

mechanism in diet-induced obese mice [J]. Am J Physiol
Endocrinol Metab,2020,318(6) : E965-E980.

WU T,JIANG Z,YIN J, et al. Anti-obesity effects of artificial
planting blueberry ( Vaccinium ashei) anthocyanin in high-fat
diet-treated mice [J]. Int J Food Sci Nutr, 2016, 67 (3) :
257-264.

PO AT AR AR S L 2R A WL R B AR I BIL
gt e[J]. BRI TR AR R, 2016(30) : 149-151.

LU Q,HE LJ,LI D Y, et al. Terpenoids progress in the anti-
tum or research [J]. Sci Technol Innovation, 2016 (30) :
149-151.

SILVA EAP, SANTOS D M, DE CARVALHO FO, et al.
Monoterpenes and their derivatives as agents for
cardiovascular disease management: A systematic review and
meta-analysis[ J]. Phytomedicine,2021,88:153451.

MA L, ZHAO Z, GUO X, et al. Tanshinone IIA and its
derivative activate thermogenesis in adipocytes and induce
"beiging" of white adipose tissue [J]. Mol Cell Endocrinol,
2022,544:111557.

NI J, YE A, GONG L, et al. Cryptotanshinone promotes
brown fat activity by AMPK activation to inhibit obesity[J].
Nutr Res Pract,2024,18(4):479-497.

CARPI S, QUARTA S, DOCCINI S, et al. Tanshinone ITA
and cryptotanshinone counteract inflammation by regulating
gene and miRNA expression in human SGBS adipocytes[J].
Biomolecules,2023,13(7):1029.

i SO, XA, A 58, 45 . /N SRE BROGE FIE JRE /D BRCJR A PR 2
A GEAE {7 5 38 % 19 £ A (I ], b el 25 2235, 2010, 35(11)
1474-1477.

SHANG W B, LIU J,YU X Z, et al. Effects of berberine on
serum levels of inflammatory factors and inflammatory
signaling pathway in obese mice induced by high fat diet[ J].
CChin J Chin Mater Med,2010,35(11):1474-1477.

YE L,LIANG S,GUO C, et al. Inhibition of M1 macrophage
activation in adipose tissue by berberine improves insulin
resistance[ J]. Life Sci,2016,166:82-91.

WANG L, YE X, HUA Y, et al. Berberine alleviates adipose
tissue fibrosis by inducing AMP-activated kinase signaling in
high-fat diet-induced obese mice[J]. Biomed Pharmacother,
2018,105:121-129.

ZHANG H, XIONG P, ZHENG T, et al. Combination of
berberine and evodiamine alleviates obesity by promoting
browning in 3T3-L1 cells and high-fat diet-induced mice[J].
Int J Mol Sci,2025,26(9):4170.

RO T G kA o 2 B AR S W G R AR
07 JHF 8 A AL S A 5 a2 JRe [0 ). v 0 2 4ACH B, 2025, 52(9)
4484-4496.

LI X X,KE J C,LI L. Research progress on the mechanism of
Chinese medicine flavonoids in

traditional improving

nonalcoholic fatty liver disease [J]. Chin Anim Husb Vet
Med,2025,52(9) : 4484-4496.

NOH J W, KWON O J, LEE B C. The immunomodulating



XX B XX W
XXXX 4 XX A

[ 5238 75

Chinese Journal of Experimental Traditional Medical Formulae

"
FAE

Vol. XX ,No. XX
XX, XXXX

[36]

[39]

effect of baicalin on inflammation and insulin resistance in
high-fat-diet-induced  obese mice [J]. Evid Based
Complement Alternat Med, 2021,2021(Pt. 10):5531367.
MIAO L,ZHANG X, ZHANG H, et al. Baicalin ameliorates
insulin resistance and regulates hepatic glucose metabolism
via activating insulin signaling pathway in obese pre-diabetic
mice[ J]. Phytomedicine,2024,124:155296.
SRS A, A M R IR TR R S
BT U 0 05 2 A 0 38 4 T B ) 0 s i A P i s g [0 ).
B BEHEE L 2024,40(6) :96-103.

GUO Q J, YANG H F, YANG Y Y, et al. Quercetin
ameliorates hepatic steatosis and influences tryptophan
metabolites in obese mice induced by a high-fat diet[ J]. Mod
Food Sci Technol,2024,40(6) :96-103.

ETXEBERRIA U, ARIAS N, BOQUE N, et al. Reshaping
faecal gut microbiota composition by the intake of trans-
resveratrol and quercetin in high-fat sucrose diet-fed rats[J]. J
Nutr Biochem,2015,26(6) :651-660.

TR B = WO 2 D 28 2 BB O WL
P30V AL [I]. v B 52 98 O 3R] 2 A 3K, 2025, 31(9)
277-288.

WU S Q, MIAO M S, MIAO J X. Mechanism of Chinese
medicine polysaccharide in improving myocardial ischemia-
reperfusion injury[J]. Chin J Exp Tradit Med Form, 2025, 31
(9):277-288.

CHUNG CHIA-JUNG, CHUANG YU-CHANG, LIN CHEN-
SI, et al. Lycium chinense polysaccharide suppressed
hypertrophy and hyperplasia in adipocytes through regulating
lipid and glucose metabolism [J]. ACS Food Science &
Technology,2021,1(6):1014-1022.

ZHOU R, LIU Y, HU W, et al. Lycium barbarum
polysaccharide ameliorates the accumulation of lipid droplets
in adipose tissue via an ATF6/SIRT1-dependent mechanism
[J]. Acta Biochim Biophys Sin (Shanghai) , 2024, 56 (6) :
844-856.

CAO Y, DENG B, ZHANG S, et al. Astragalus
polysaccharide regulates brown adipogenic differentiation
through miR-1258-5p-modulated cut-like homeobox 1
expression[J]. Acta Biochim Biophys Sin (Shanghai) , 2021,
53(12):1713-1722.

KIM S N, AHN S Y,SONG H D, et al. Antiobesity effects of
coumestrol through expansion and activation of brown
adipose tissue metabolism [J]. J Nutr Biochem, 2020, 76:
108300.

FANG J Y, HUANG T H, CHEN W 1], et al. Rhubarb
hydroxyanthraquinones act as antiobesity agents to inhibit
adipogenesis  and  enhance lipolysis [J]. Biomed
Pharmacother,2022,146:112497.

CHENG L, ZHANG S, SHANG F, et al. Emodin improves
glucose and lipid metabolism disorders in obese mice via

activating brown adipose tissue and inducing browning of

white adipose tissue[ J]. Front Endocrinol (Lausanne) , 2021,

[43]

[46]

12:618037.
ZHANG Q H,CUI X Y, WANG D, et al. Anti-obesity effect
of escin: A study on high-fat diet-induced obese mice[J]. Eur
Rev Med Pharmacol Sci,2022,26(21):7797-7812.
AR SRR, X /NAG L R AT IR AY AR I TLR/NF-<B il
A T v O O 4l B L PN B2 T R R (0 ] o 1B 24 5 i
2% ,2020,39(6) :374-380.
ZHU J L, ZHANG N N, LIU X J. Jujuboside A improves
vascular endothelial dysfunction in high-fat obese young rats
by down-regulating TLR/NF- kB pathway [J]. Chin J New
Drugs Clin Rem,2020,39(6) :374-380.
ZE L NNR TS RN AF T 19 246 24 B RS20 30 GIE R 3
S 36 A 4R A I s R s B M R f) A R BILAR [T ], e
#§,2023,54(15):4882-4894.
LIY,LIUTY,YUAN H J,et al. Mechanism of Glycyrrhizae
Radix et Rhizoma against non-alcoholic fatty liver disease and
obesity based on network pharmacology and experimental
verification[ J]. Chin Tradit Herb Drugs,2023,54(15) : 4882-
4894.
XU Y, WANG N, TAN H Y, et al. Panax notoginseng
saponins modulate the gut microbiota to promote
thermogenesis and beige adipocyte reconstruction via leptin-
mediated AMPKa/STAT3 signaling in diet-induced obesity
[J]. Theranostics,2020,10(24):11302-11323.
BmiE i, MG L 5. NS BT Rb, il ] 1 v
JEJHE /N B i 1 A k[ ] A g o iR 2 ik, 2020,
36(12):1055-1061.
YANG L J, HONG Y L, LIN Y, et al. Ginsenoside Rb2
induced browning of white fat of obese mice via inhibiting
autophagy[ J]. Chin J Endocrinol Metab,2020,36(12) : 1055-
1061.
W, YRV, L AF L SR AR TT Y NF-«B 5 5
5 A R R A R B R AU M R S SR B S [T ], P o
27575 ,2021,46(17) : 4488-4496.
ZHU K N, TIAN S S, WANG H, et al. Study on effect of
gypenosides on insulin sensitivity of rats with diabetes
mellitus via regulating NF- «B signaling pathway [J]. hin J
Chin Mater Med,2021,46(17) :4488-4496.
ROH E, HWANG H J, KIM J W, et al. Ginsenoside Mcl
improves liver steatosis and insulin resistance by attenuating
ER stress[ J]. J Ethnopharmacol,2020,259:112927.
SRAR LT, R Bk, VP, A5 40 SR Il A Nrf2/HO-1
1 PPARy/CEBPa {5 53 ¢ #0 h v5 Fig 175 5 19 K BRIE A [T
T2 HE,2020,43(5):1211-1216.
ZHANG J H,FENG M L, XU H Y, et al. Inhibition effect of
salidroside on high fat induced obesity rats by regulating Nrf2/
HO-1 and PPARyY/CEBP« signaling pathways[J]. J Chin Med
Mater,2020,43(5):1211-1216.
B, D e i, 5. AR %M AMPK-
PGCla-Sirt] {5 538 At BE 5 05 TR £ 755 9 AL /N BRUR AT
TR A AURE G AL [T]. b 2 B AR i, 2019, 35(12) ¢
1687-1692.

c 9.



XX B XX W
XXXX 4 XX A

[ 5238 75

Chinese Journal of Experimental Traditional Medical Formulae

"
FAE

Vol. XX ,No. XX
XX, XXXX

[52]

[55]

[56]

lo1]

[62]

LV HJ,LUO J D, WU D, et al. Dihydromyricetin promoted
browning of subscapular adipose tissues in obese mice fed
with high-fat diet via activating AMPK-PGCla -Sirtl
signaling pathway [J]. Chin Pharmacol Bull, 2019, 35(12) :
1687-1692.

O ARG, XIS AR L S R M ) NLRP3 58 P /MA A
T B A A T S 0 S T /N ROA R S RE LT ). BRAR T
Bjj B£ 2% ,2022,49(15) : 2814-2820.

DONG W,LUN Y Z, LIU B, et al. Resveratrol ameliorated
cognitive function of diet- induced obesity mice through
inhibiting pyroptosis mediated by NLRP3 inflammasome[J].
Mod Prev Med,2022,49(15) :2814-2820.

YE L,HU X,HU X, et al. Curcumin analogue C66 attenuates
obesity-induced  renal chronic
inflammation[ J]. Biomed Pharmacother,2021,137:111418.
CHEN Q, CHEN W, ZHANG B, et al. Hesperetin mitigates

injury by inhibiting

adipose tissue inflammation to improve obesity-associated
metabolic health [J].
114211.

LIU X,HUANG Y, LIANG X, et al. Atractylenolide III from

Int Immunopharmacol, 2025, 149:

Atractylodes macrocephala Koidz promotes the activation of
brown and white adipose tissue through SIRT1/PGC-la
signaling pathway[J]. Phytomedicine,2022,104:154289.
KALAMKAR S D, BOSE G S, GHASKADBI S, et al.
Andrographolide and pterostilbene inhibit adipocyte
differentiation by downregulating PPARy through different
regulators[ J]. Nat Prod Res,2023,37(18):3145-3151.

DU Q, ZHANG S, LI A, et al. Astragaloside IV inhibits
adipose lipolysis and reduces hepatic glucose production via
Akt dependent PDE3B expression in HFD-Fed mice[ J]. Front
Physiol,2018,9:15.

WEEINE PR A R o 3T3-L1 4 MK
&4 Ak 9 5% W S TLR4/MyD88/NF-«B {5 53 i ) 98 45 1 1
(7], 2G5 51l PR, 2024,40(2) : 72-78.

PAN C W,HE J Y, PAN S K, et al. Effects of triterpenoids
from cyclocarya paliurus (Batal. ) iljinskaja on adipogenic
differentiation and regulation of TLR4/MyD88/NF- «B
signaling pathway in 3T3-L1 cells[J]. Pharmacol Clin Chin
Mater Med,2024,40(2) : 72-78.

FAN L, XU H, YANG R, et al. Combination of capsaicin and
capsiate induces browning in 3T3-L1 white adipocytes via
activation of the peroxisome proliferator-activated receptor y/8
3-adrenergic receptor signaling pathways [J]. J Agric Food
Chem,2019,67(22):6232-6240.

LI C,XU Y H,HU Y T, et al. Matrine counteracts obesity in
mice via inducing adipose thermogenesis by activating HSF1/
PGC-la axis[J]. Pharmacol Res,2022,177:106136.

YAN C, ZHAN Y, YUAN S, et al. Nuciferine prevents
obesity by activating brown adipose tissue [J]. Food Funct,
2024,15(2):967-976.

SUN Q W, LIAN C F, CHEN Y M, et al. Ramulus mori

(Sangzhi) Alkaloids ameliorate obesity-linked adipose tissue

.10.

[63]

[67]

[74]

[75]

[76]

metabolism and inflammation in mice[J]. Nutrients, 2022, 14
(23):5050.

PRET B, S B SC . BT R 3T3-L 1 i AR U 408 43 1k 5 2 it
K5 W A0 e R (3] b B 2 3t A 2021, 37 (5) -
845-848.

XU H M, WU H W. Rutin inhibits 3T3-L1 preadipocytes
differentiation and promotes beige adipogenesis [J]. Chin J
Public Health,2021,37(5) : 845-8438.

LONE J, PARRAY H A, YUN J W. Nobiletin induces brown
adipocyte-like phenotype and ameliorates stress in 3T3-L1
adipocytes[ J]. Biochimie,2018,146:97-104.
ZHANG R, QIN X, ZHANG T, et al. Astragalus
polysaccharide improves insulin sensitivity via AMPK
activation in 3T3-L1 adipocytes [J]. Molecules, 2018, 23
(10):2711.

CHEN X, HE X, GAO R, et al. Aptamer-functionalized
binary-drug delivery system for synergetic obesity therapy
[J]. ACS Nano,2022,16(1):1036-1050.

LU S, JIANG Q, ZHOU P, et al. Targeting Dlat-Trpv3
pathway by hyperforin elicits non-canonical promotion of
adipose thermogenesis as an effective anti-obesity strategy
[J].J Adv Res,2025,75:793-809.

LEE M W, ODEGAARD JI, MUKUNDAN L, et al
Activated type 2 innate lymphoid cells regulate beige fat
biogenesis[J]. Cell,2015,160(1-2):74-87.

SEALE P, BJORK B, YANG W, et al. PRDM16 controls a
brown fat/skeletal muscle switch [J]. Nature, 2008, 454
(7207):961-967.

LIAO J,XIE X, WANG N, et al. Formononetin promotes fatty
acid B-oxidation to treat non-alcoholic steatohepatitis through
SIRT1/PGC-1a/PPAR«a pathway [J]. Phytomedicine, 2024,
124:155285.

YONESHIRO T, MATSUSHITA M, HIBI M, et al. Tea
catechin and caffeine activate brown adipose tissue and
increase cold-induced thermogenic capacity in humans [J].
Am J Clin Nutr,2017,105(4) :873-881.

BOUCHER J, KLEINRIDDERS A, KAHN C R. Insulin
receptor signaling in normal and insulin-resistant states[J].
Cold Spring Harb Perspect Biol,2014,6(1):a009191.
AHMED B, SULTANA R, GREENE M W. Adipose tissue
and insulin resistance in obese [J]. Biomed Pharmacother,
2021,137:111315.

FGER e, SR ARk A T A T T TR IR A R BT
#EAZHELT]. B4R ,2022,37(11) :2434-2439.

WANG X L, ZHOU J, WU S T. Huazhuo Jiedu recipe in
treatment of obesity insulin resistance with turbid toxicity
syndrome[ J]. Acta Chin Med,2022,37(11):2434-2439.
FAOUZI M, LESHAN R, BJORNHOLM M, et al
Differential accessibility of circulating leptin to individual
hypothalamic sites[ J]. Endocrinology, 2007, 148 (11) : 5414-
5423.

MYERS M G JR, HEYMSFIELD S B, HAFT C, et al



XX B XX W
XXXX 4 XX A

[ 5238 75

eh JL ==

[77]

[82]

[84]

[85]

FIR T Vol. XX ,No. XX
Chinese Journal of Experimental Traditional Medical Formulae XX, XXXX

Challenges and opportunities of defining clinical leptin [88] HOTAMISLIGIL G S. Inflammation, metaflammation and
resistance[ J]. Cell Metab,2012,15(2):150-156. immunometabolic disorders [J]. Nature, 2017, 542 (7640) :
GAN L, LIU Z, FENG F, et al. Foxc2 -coordinates 177-185.
inflammation and browning of white adipose by leptin- [89] FREITAS D F, COLON D F, SILVA R L, et al. Neutrophil
STAT3-PRDM 16 signal in mice[J]. Int J Obes (Lond),2018, extracellular traps (NETs) modulate inflammatory profile in
42(2):252-259. obese humans and mice: Adipose tissue role on NETs levels
POUR FK, ARYAEIAN N, MOKHTARE M, et al. The effect [J]. Mol Biol Rep,2022,49(4):3225-3236.
of saffron supplementation on some inflammatory and [90] YING W,FU W,LEE Y S, et al. The role of macrophages in
oxidative markers, leptin, adiponectin, and body composition obesity-associated islet inflammation and B-cell abnormalities
in patients with nonalcoholic fatty liver disease: A double- [J]. Nat Rev Endocrinol, 2020, 16(2) :81-90.
blind randomized clinical trial [J]. Phytother Res, 2020, 34 [91] VERNOCHET C, DAMILANO F, MOURIER A, et al.
(12):3367-3378. Adipose tissue mitochondrial dysfunction triggers a
FREE, H AR, AR EME,AF L S N TR A A i Ml e T lipodystrophic ~ syndrome  with  insulin  resistance,
IFgE E e (D], IR 25 25,2019,34(12) : 1148-1152. hepatosteatosis, and cardiovascular complications[J]. FASEB
GUO R,WEI Q S,LI W B, et al. Research progress of short- 1,2014,28(10):4408-4419.
chain fatty acids in improving obesity through intestinal brain [92] GANJALI S, SAHEBKAR A, MAHDIPOUR E, et al.
axis [ J]. Clin Focus,2019,34(12):1148-1152. Investigation of the effects of curcumin on serum cytokines in
CANI P D, AMAR J, IGLESIAS M A, et al. Metabolic obese individuals: A randomized controlled trial [J].
endotoxemia initiates obesity and insulin resistance [J]. ScientificWorldJournal ,2014,11:898361.
Diabetes,2007,56(7):1761-1772. [93] JU L, HAN J, ZHANG X, et al. Obesity-associated
BELURY M A. Dietary conjugated linoleic acid in health: inflammation triggers an autophagy-lysosomal response in
Physiological effects and mechanisms of action[J]. Annu Rev adipocytes and causes degradation of perilipin 1 [J]. Cell
Nutr,2002,22:505-531. Death Dis,2019,10(2):121.
GALLARDO-BECERRA L, CORNEJO-GRANADOS F, [94] MATSUZAWA-ISHIMOTO Y, HWANG S, CADWELL K.
GARCIA-LOPEZ R, et al. Metatranscriptomic analysis to Autophagy and inflammation[J]. Annu Rev Immunol, 2018,
define the Secrebiome, and 16S rRNA profiling of the gut 36:73-101.
microbiome in obesity and metabolic syndrome of Mexican [95] PR IEAS . B WEIE AR I8 A0 B A £ 4k 0 BF 5T
children[ J]. Microb Cell Fact,2020,19(1):61. (7], E A9 TR A K, 2020,40(6) :63-73.
il 2, BRI, KR 7 77, A LB TS S B I R /N AR DR A A ZENG X Y, PAN J. Progress on autophagy regulation of
HS WY mE RN R AP EZ, 2016, 11 browning of white adipose cells[J]. Chin Biotechnol,2020,40
(11):2379-2384,2388. (6):63-73.
HE X Y, HE J J, ZHENG N N, et al. Study on anti-obesity [96]  Hp3%, 077,450k, 45 . AP RESGE IR B U5 L REBE 5 £
effect and modulation of gut microbiota by astragalus R IEFE [T ], TR ERF K224 ,2016,46(6) :413-417.
polysaccharides in mice[J]. World Chin Med, 2016, 11(11): RAN G,YING L,LI L, et al. Resveratrol ameliorates the lipid
2379-2384,2388. metabolism in the diet-induced obese zebrafish [J]. J
EEAAERA, T UL, 48 S Jy T BUSOR A SO IR Wenzhou Med Univ,2016,46(6) :413-417.
I PR 7 2 (3], v [ 52 56 J5 I 2% 244 3, 2026, 10. 13422/j. [97] KONINGS E, TIMMERS S, BOEKSCHOTEN MV, et al.
cnki. syfjx. 20251993. The effects of 30 days resveratrol supplementation on adipose
WANG X K,LIT X,DING H, et al. Clinical efficacy of Yiqi tissue morphology and gene expression patterns in obese men
Jianyun formula in intervention of qi-deficiency constitution [J]. IntJ Obes,2014,38(3):470-473.
obesity[J]. Chin J Exp Tradit Med Form, 2026, 10. 13422/j. (98] B35 Friphg sk sCol, 45 . PR 2GR YT IR R T AT G5 5
cnki. syfjx. 20251993, WA R RT). T T EE 42,2026, doi: 21, 1128, R.
FAIN J N. Release of inflammatory mediators by human 20250214. 1413. 104.
adipose tissue is enhanced in obesity and primarily by the LUO L,YIN S Q,ZHANG W K, et al. Research progress of
nonfat cells: A review [J]. Mediators Inflamm, 2010, 2010: signaling pathways related to primary obesity treated with
513948. Chinese medicine[ J]. Liaoning J Tradit Chin Med, 2026, doi:
MEIZLISH M L, FRANKLIN R A, ZHOU X, et al. Tissue 21.1128.R.20250214. 1413. 104.
homeostasis and inflammation[ J]. Annu Rev Immunol, 2021, [99] GAUTHIER M S, O'BRIEN E L, BIGORNIA S, et al.

39:557-581.
CAI Z, HUANG Y, HE B. New insights into adipose tissue
macrophages in obesity and insulin resistance[ J |. Cells, 2022,

11(9): 1424,

Decreased AMP-activated protein kinase activity is associated
with increased inflammation in visceral adipose tissue and
with whole-body insulin resistance in morbidly obese humans
[J]. Biochem Biophys Res Commun, 2011, 404 (1) :
<11 -



XX B XX W
XXXX 4 XX A

[ 5238 75

Chinese Journal of Experimental Traditional Medical Formulae

"
FAE

Vol. XX ,No. XX
XX, XXXX

[100]

[101]

[102]

[103]

[104]

[105]

[106]

[107]

[108]

382-387.

LI Y, XU S, MIHAYLOVA M M, et al. AMPK
phosphorylates and inhibits SREBP activity to attenuate
hepatic steatosis and atherosclerosis in diet-induced insulin-
resistant mice[ J]. Cell Metab,2011,13(4):376-388.
MANZOOR M, MUROI M, OGAWA N, et al. Isoquercitrin
from Apocynum venetum L. produces an anti-obesity effect
on obese mice by targeting C-1-tetrahydrofolate synthase,
carbonyl
modification of the AMPK/SREBP-1¢/FAS/CD36 signaling
pathway in mice in vivo [J]. Food Funct, 2022, 13 (21) :
10923-10936.

ZHU S, WANG W, ZHANG J, et al. Slc25a5 regulates

reductase, and glutathione S-transferase P and

adipogenesis by modulating ERK signaling in OP9 cells[J].
Cell Mol Biol Lett,2022,27(1): 11.

ARTHUR J S,LEY S C. Mitogen-activated protein kinases in
innate immunity [J]. Nat Rev Immunol, 2013, 13 (9) :
679-692.

LEE K D, ILAVENIL S, KARNAN M, et al. Novel Bacillus
ginsengihumi CMROG6 Inhibits Adipogenesis via p38MAPK/
Erk44/42 and stimulates glucose uptake in 3T3-L1 pre-
adipocytes through Akt/AS160 signaling [J]. Int J Mol Sci,
2022,23(9):4727.

AHMADIAN M, SUH J M, HAH N, et al. PPARYy signaling
and metabolism: The good, the bad and the future [J]. Nat
Med,2013,19(5) :557-66.

RAJAKUMARI S, WU J, ISHIBASHI J, et al. EBF2
determines and maintains brown adipocyte identity [J]. Cell
Metab,2013,17(4):562-574.

SEALE P, KAJIMURA S, YANG W, et al. Transcriptional
control of brown fat determination by PRDM16 [J]. Cell
Metab,2007,6(1):38-54.

WANG F, MULLICAN S E, DISPIRITO J R, et al

Lipoatrophy and severe metabolic disturbance in mice with

12 -

[109]

[110]

[111]

[112]

[113]

[114]

[115]

fat-specific deletion of PPARy[J]. Proc Natl Acad Sci U S A,
2013,110(46):18656-18661.

JUNG H W, KANG A N, KANG S Y, et al. The root extract
of pueraria lobata and its main compound, puerarin, prevent
obesity by increasing the energy metabolism in skeletal muscle
[J]. Nutrients,2017,9(1) :33.

SRR, R, B, A5 L b R 2GR NF-kB A G5 5
WK A YT IR S L] rb I 9288 U5 /1) % 24 75, 2025, 31
(5):310-318.

WU ZJ,LIJ X,QIU L J, et al. Traditional Chinese medicine
regulates NF-«B signaling pathway for treatment of obesity:
A review [J]. Chin J Exp Tradit Med Form, 2025, 31(5) :
310-318.

HE F, HUANG Y, SONG Z, et al. Mitophagy-mediated
adipose inflammation contributes to type 2 diabetes with
hepatic insulin resistance [J]. J Exp Med, 2021, 218 (3) :
€20201416.

TAN B L, NORHAIZAN M E, LIEW W P. Nutrients and
oxidative stress: Friend or foe? [J]. Oxid Med Cell Longev,
2018,2018,9719584.

ARAIZ C,YAN A,BETTEDI L, et al. Enhanced B-adrenergic
signalling underlies an age-dependent beneficial metabolic
effect of PI3K pl10a inactivation in adipose tissue [J]. Nat
Commun,2019,10(1):1546.

DAI S, HONG Y, XU J, et al. Ginsenoside Rb2 promotes
glucose metabolism and attenuates fat accumulation via AKT-
dependent mechanisms[ J]. Biomed Pharmacother,2018,100:
93-100.

WANG X R,LIZ Z,SUN S D, et al. Inhaling eugenol inhibits
NAFLD by activating the hepatic ectopic olfactory receptor

Olfr544 and modulating the gut microbiota [J]. Adv Sci
(Weinh),2025,12(42):e10321.
[REHRE Bikik]



