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Study on Mechanism of Acupuncture and Moxibustion in Treating Obesity from the
Perspective of Glucose and Lipid Metabolism
LIAO Caiyun, LUO Yu, LIU Sujie, QUAN Tingwei, BAO Juan, TANG Hongzhen
( Guangxi University of Chinese Medicine, Nanning 530001, Guangxi, China )

Abstract: Obesity is a disease characterized by excessive accumulation of body fat that results in a disproportionate increase in
weight relative to height. At present, the pathogenesis of obesity has not been fully elucidated. The occurrence and development
of obesity are closely related to glucose and lipid metabolism. The treatment and mechanism of obesity has been a hot research
topic in recent years. A large number of studies have confirmed that acupuncture treatment of obesity is effective and safe.
However, there are few reports on the mechanism of acupuncture and moxibustion on the regulation of glucose and lipid
metabolism in obesity. Therefore, by consulting and sorting out relevant literatures at home and abroad, the author discussed the
mechanism of acupuncture and moxibustion in treating obesity from the perspective of glucose and lipid metabolism, in order
to provide reference and theoretical basis for acupuncture weight loss in the future.

Keywords: obesity; acupuncture and moxibustion; glucose metabolism; lipid metabolism
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JERERE 25 4+ 2 M2 TE sk T Ui E fidl, S8 oh21i:
O R AT B — . BEREREAS (U ST B, I8
SN2 BLRE R . O M PR B IATR . PR PEREAR T
Wl 4 {5 1 S RS TR PR 5 0 1 KUK 0 Bl N R 3K
SERbE R, A SR A T e, FREN TR RERE
KRAEREWE FTHERDY . RIRE, BRE AN T E e
FESE B 2045 1/3 (33.3%) , JAF N 8 3 A JHEEE 1 AR e
HONHIN28. 1%M5. 2% o YA MEREAE (1 50 WL A 58 4
WG BEAEDEACIA Y, R S 35 AL 5 JE e B DDA 5K,
BE T AW 210l 2 5 SO BRE (0 R A R R e, T B RERE X 2
SR R RE A 2 EL . BT O, SR AR AR M AT T
S B 3 M P B B B R o AR E R A PR S i A
FRRIEE EREEMER, B H AT 56 T4 R TR
JHESE B T AR R B 0 I ALHIRE . Bk, it — D B
et e 3k R W A AT T TIIE B RE AR AL, B
5[] 3 LA [0 [ 9 A0 SCHRHF 04T T S HE, 23R T hE s
AR 55 AT TR (1 56 R B et 2 0 L PR I At v ) 4 L
WL, UIA A ATF 9T AR SR AR 1 R

1 WK SEMERN XA

1.1 BEARACUR 2L S SUIE BEARE 1 A 28 - R AT 35 L X e
JRESRE B HAH PR I R A R R T BN, 2
SEEREE . RN mEENEERRZ —. B
o PR RN I AR B 2 S SO, 5 S 1 2k
2, R B S AR o I S AR i A o T 2
RN 2 BRI SR BLA, At 2355 00 75 S B Rl AR 1Dy 72
MERAER, SRR, TSR . B
WARARWAE BAE A, AW, JLEZS5 T RERER K
AEFIR ISR BhAh, s IR R AR AR R = I8 B
AT AR SEUIR RN BB R w2
Sl iR BB RE AR 2K EL, ARSI AERET . Bk, BEARRH
ZRAEL AR A AR B N B, W A T B iR AR
JERE B EEAE . ABFF R, B 5 AT
TR DA R BRACAR L, e A 3L, RN AR
JIE RS A R ARG o FH AT L, A T S A A BREE (1)
TEY AL . a0 R BE NS R IR AU A TR AR, K
TRAEARL, I e TS HE R AH DB 1 R AR

1.2 FEJERE B0 MBI AL BRI 2 SO R =
Bl NEREE B A IpE . AR 5, FERIN
MEA = AL R, AR ISR 2 (Insulin, INS)
SRS XA T U, AR 2 1 5
MR ThEe S, AT N INS 7= 48, {2 8 7 40 X INSAS
U, (EHE Bt ST, Al AC R S R T 2E
S ERN DGR H I =88 (Triglycerides, TG)
GGG, FR, S EE (High density
lipoprotein, HDL) &8 N SEUERR BB (Total
cholesterol, TC) Iy 4%, B FHUMASFH . ACRE

SEFUBERE A R AR IR R . AR SR, R
it ) LB IR S 6 A H ot s T IR ) LB, R KCSPAML S
MIH TGRS T35 TEARDE, 5 M3 s 2 8 1 2 1 R ]
fi¥ (High density lipoprotein—cholesterol, HDL-C) 7K
SRR AR, ARG T E S E IR SR
I RAENRR, KMSEFEERRE. AR Ed KL,
AEESE . HE T D EMME . INSAKCERIE B RHMPTIE &
(Homeostasis model assessment of insulin resistance,
HOMA-TR) Jhimi, Ml B AT RESREL (Homa-B cell
secretion index, HBCI) KPR, FE/mABMEAET D AFEAALE
— R FRPE RN B L RS R I ReRENG . H R TCL HDL.
HOMA-IR. & &ETE%L (Body mass index, BMI) . JERELK
(Waist—to-hip ratio, WHR) Jf&ACRERETT /b Akt 2w 1)
B LIRVA =21 1ES b S R 11 T Sl Ul == = D 733 U A
WERBLCREY), IF B G LR 0 &, B A e
AT S AR R 380 . ERL s SR R AT T TO6S B v AR
JHESE T FEAH DR 1) ) AR B B o IR R b R Xt
JITJE S T A S 5 SR AT R T it DA B 1k Bl b
JIE PR R HAH 95003 R A o

2 SRBIE AT R AT AR BERE A AL BRI~

A RREEE B e R R UL T (TN “CHRER
MARAE” K “HiEsz N, WERZHES” . HEIAN, T
FERE R R 2 5 KRB, IR\ R, AR, 7Rk
WH G, NN B ST RER I, RIB . L. FARSE
TR YERAA N, 2 RBURRERER R . B2 m] Bl
R, BE A S , HEREE DR, R
MIBAF 17, fe 2Ok BRI B . S RAEVRIT REIEGE &
AR, ARG IR E B S REAE 5 VG T k. 1R
IR L, EF RGBT AEREAE 2 & FH 2 BRI B 248 ARBKFI 2K
PR, #iERMX . A E = B, 2 R LR Al
HIFE . KEMEREGRY DRUESE, 5T LUK
FHEIPE (Fasting blood glucose, FBG) AIINS/KF, [d]
I BEARIMIE TG TCAILDL-C/KF-, $2/HDL-CK-F-, KM%
FAT U AR AU o (R S 2 e Je 5k 5 T T A A Sk
VRIT B, FERTReMLHMT Re i — B4R
2.1 UCBIER R RS AP ISR 3 B
2T P AN R B 2R BB T R S TR B, AT S BORL
Ao 2 AT RT R £ R D B0, e R P A
PN 2% B A S0 R B 2R R 2R B A, AT 5 AR A 9 0 AR
R AL, sk IR B RE A5 B B AR AR EL AT
MR, MRS & B AU, S RAER T, R R B
FEIiRE, Feom LB TT R I A0 SORE IRORL . G i BT
e SR 50 26 ke B 2 HR B A PP K B PR R B B R BUIR S o Al le
A PURR T R B, SR AR AT 7 L R B A AT AT R
LA R IERE B AT IR YT, VIR EI LG, R E R,
BEREEES & (Fasting insulin, FINS) . TC.
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TG. MKZEEREAMER (Low density lipoprotein—
cholesterol, LDL-C) 7K°F, FFWHDL-C/KF-, $&7x Hi&l
T DA 0 35 M B BT R I G R o SRR O AR AR S
T B AR & 77 2T 0 = B O Btk b, A o 3
LRI VESHEA T Z Pt (Impaired glucose regulation,
IGR) & Jf AL R B #EATIRTT . RINAIRIT J5 IGREE
RN REAE 2 HOMA-TR . il (Waist circumference,
WC) « MEMiHF#E%t (Fatty liver index, FLI). WHEfRN
6% (Visceral adiposity index, VAI) 7KV &34,
PRARAZIT VL P W) A A TR B AR, BRI B I TEAE IR
> I 5 DR B T AR A, AN B A 28 1
RN FEIEAGET . DA ESIREN], BT DUEd g iR R
BT, AT NE PR RS AR A R ALIRAS

2.2 WA T K MiEE R (Leptin) MAREER LY
& HH IR 24353 WA TR A M BT 7, 9 % mT DA o o K
I BE AR, SEINEE R, SHIIE DTS R AT 4
JIE s (R A o R EBG 3 B A Va0 TP R0 e A AR D5 i, 0
IR BT A A AR DT ORI, TR PR B A0, 4k
5 T 2 A R R B O B R A e R R R i
EH I REKE TR, IRBEEIKFREL, R SREE L
R 3 2T N R 2 S KT J S R AR PR R R o
fe” “kon” “R=HY CFERE” SEHATHERIT, AT
REE R ZE (Leptin receptor, OB-Rb) HIEHKIA,
M55 Leptin 50B-RbMISS & 71, MIMTEE Lept indkfl, X3
A AR R AT B AR M R B . A R S R B
JUA LR T LR iy A BH A e 2 AR A 1 IV
IR AT, BRI 8 3K, ik o =5 IR s 40 B 1R 7
HEAS AR . U FTHT U R I R AT R R T S A
PEAERIIAEI RS, TR (KLept infIINS/KF,  #E Ak
Sy R, AT S B A R . PRSI
By, B R DS R R RSN T K, s
LB AR AU A

2.3 T RAER T KT EHESSEERT 0 E M
i~ %&-6(Inter leukin-6, IL-6). MBEHIEH T-a
(Tumor necrosis factor—a, TNF-a) . A/ Z-18
(Inter leukin-1B, IL-1B) . CMNEH (C-reactive
protein, CRP) [J4riAsg N, T 48 5E Rl T34 0 S £ o = pk
FEACI B, AT DRI AR A F A AR 0 T 2
WK, 45T B FAIE BE B 5 Al 1 I i A AT 7 3
LRIRIT AT AR IS TNF - a \ IL-1B . IL-6{ R HTK
S, SRR IA R R U R 2 R TR, TR
PR ISR . MY R IEF R T LR E IR E IR SAE
M, PRAKINF-a o CRPRIL-6 &AER T /K, FEAKTG. TC
JLDL-C/KF, $2HDL-CoKF, 158 Bt 7 il LA S5l 53 fp
Al R SR I MR KT, ] AE R T IR S, S
I AR YT 2. BL_ESE RARW], B Jo ] DL nd 4 2 20 K]
T KPR S L TRERE 1) R AR 25 L

2.4 AANTATAHOC IS Sl RIS I8 (Amp—
activated protein kinase, AMPK) w0 DLIE i 2. kil
AFALES (Acetyl-CoA carboxylase, ACC) & AN 5 A 75
A HETR A5 #2/E 1 (Carnitine palmitoyltransferase—1,
CPT-1) IEME, Wi R IRV IR ER I G B AR E G T BR
AR VE Y o BhAh, AMPKSE AT LA it i BR A7 2 5 B 1
1 (Sirtuinl, STRT1) 5 id S ALYyl 1A SH ) 0T 52 14
vy FBER -1 a (Peroxisome proliferator activated
receptor Yy coactivator—-la, PGC-1a ) &M RifTs4k
R RIS R AR I L R R 3k . 2SR AR R B A B

B S PR IE P K BRI PR S & . TG~ LDLZKSF, i A U i iy
Fit, EUEESUIAMPK R H&IE, ATMHIACCIR I, fRRR
XFCPT— LA, 0T B B T LIS 1 3 15 & B L2 2 AMPK /
ACC/CPT-14% S %, AT S B 93 S 1 o5 3 Mg ot A 35 8L
FIFE R e T S R B R AR T B I R 95 0 AMPK /
SIRT1/PGC-1 a {55 i@k, L FIHAMPKAISIRT L (B4R 1L
AK¥s B ANELPGC-1 a , IR IBELE (12 (Uncoupling
Protein 2, UCP-2) ik, #EIMARMERACIRN RN, feithis
O AR P AR ) 22 RO, S B 5 g A R T R JRE
AR H o STRT LR Ik 232 fe 410 i) ok 40 44 470 il A 189 T8 3 1 32
{& vy (Peroxisome proliferator activated receptor,

PPARy ) ([ bR, HEA IR AR oo I EE (0 1
FIE. tbsh, SIRTIZERTLLE Wnt/ B —cateninfs 5@ B4
BRI R, AU K
JOR] DA S PR S IR T B 3 (R I B I A R BRI TG TC
AKF, BRI AR, EIESIRTL. FiHPPAR v 3£
i, KT AT A2 STRT 1/PPAR v 15 538 3% R 4 FF I A
ARt ERERSR AR, HA AT AR AR i AR A
Z1 (White adipose tissue, WAT) HISIRTIEBAFRIE, HiE
Wnt/ B —cateninififif, FECNIEAAGIEEIPPAR v RIS, M
s A, AR B, REIERIER . LA g
BB, BraenT DUl LD IR AR OG5 T, HET et
HARACH .

2.5 YHFTACHHAH R 8 A 195 . PPAR v AT DL IR
7 B R AT AT H it = T G B R A DG SR R ek, 7R g o AR Ut v
Ao AR m A R I e A LA
J7 ER AR OR SR PT LR IR T 2 2APPAR v FERI R IL, R
JEF R i R A QU )% g, AR SETCRILDL-CRABAfAE, A5 AR 7K
SEINRE,  AITTIE S ek S AN i BT A QI AL H . R
SR BUEL “FRE” JURIT R R SRR R AT B
R AL PPAR v B3RS, PR MG Leptin/AKF, #2
TR “FRE” JCREA R IEAEREE R A, o e AR
R, AR IV A e 5 R R T 4L 2 PPAR v RIS AN
E 3 AR 6. Mk A B R (R i X A LT Xt
JEER FRARAS P52, R ILAE VR MG T, AR AR
BT IR AL T B0 e A, I TR R 23R P 22 e P
HCRZ=HY CERE” SO RRACEA S KRR A K.
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FFREARCRE A H I = e 75 8)& H (Microsomaltriglyceride
transfer protein, MTP) . #AEERHCII (Apolipoprotein
CIII, ApoCIID 25 B A h &y EE R PIMEEER, +
T2 GRS NG R A RS o st 12, kgt
WFFUREL,  RERRIT @R B 75 3 AR R B T BA R Sk
HEFL 5K 7—1 (Forkhead box transcription factor 1,
Fox01) [ ARGSMBER KT, dif N R TiFSIER &
JRAH B FAMTP . ApoCITTE Rl /K P30k, k2D R A% 2 % Mg 2
4 (Very low density lipoprotein, VLDL) & [-& AiHl
TG+ TCHANAMAHeIE, MBIVIDLIAIEE, & R AR
FUREPER- . DA RS REEW, £ mT U i 5 g o4 Qi
HAR DG IE PR RN E ik, AT I 7 s o AU 2R L o

2.6 AWM ERA: RS FIRENR, SCEREE
AU, T PR TR 6 7 N PR () 2 rh 4 T S N A
TR R U R A R, e AT DA S
53 VA T B I 2 R O AN T A R 2R, AT I B ) e
CEHO  RERMFER AT VE R Y . R b k-
'S FJE (Hypothalamic—pituitary-adrenal axis, HPA)
Mg N o i RGO AL, 2 54ERrHLE N IR B AR
SEMURTT . JEMEE RS HPAKI SRR ER, &3 & LR 2
SRS R % (Corticotrophin-releasing hormone,
CRH) « ' EHig i Fid & (Adrenocorticotropic
hormone, ACTH) F1ZJFli (Corticosterone, CORT) F%&
T ARAE SLBERRE B R R RO 2, B B R R R
FARELFC, WSRO, O A, TR BN
ARARME AL o e R A AR AR RS AR
BFRCRER R, BEW A R4, PUKIE HFPG.
FINS. TGAITC/K T, Jf H 235 P8 N L CREZR K /KT, ok
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b n] REE T H HUHPASM Uk A 35 ek I 28 B 40 W R A
WHEM . BB B R BUOUIE = B e, SRTE.
FRE UM THENRIT R B E R AT E. HEE, X
3 i HE A ALE K, RIS e gE B R ERMSIRTL. R B ER
M i & (Pro—opiomelanocortin, POMC) [F14% 1 Mk R#
ik, R BB S IRT IR 3Rk, AT N
TR, BRARIERER B AE, SEMAR . DL EghiR
FW, B R R DLE L T AR AR R A, kT A B
JRERE A REAR S 10 B

3 N

A 17 7 2 15 WL B 2 i 355 3 rh 4 80 S B A
o B AR A 28 ELAE N IR 5 A RIUA JRé rh A 28 SR E LY
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BB e YA 428 A ) A P LAG AT 66 55 %k RE S T35 Ik
Sy ARG PTG R A SO R T KT I AR AR G
15 S B AMEE A A RIE AR T AR 2 R 4%

K, MRUTRCERE 7, BEIFEEZA
2, WIRR R EHRZ 45— FRMPEIEA R, AR
EABK, R#ATZAHORERNHE; WENH AR
K, B KUV S WS IR bR MUE 32 5 550 B 2K L
Ko KR — MR, e Bon M sh 5 DL W IT
RN, ZHUE BRI R A R, A AR
M 2% A B AR I BLREAT £R 0, L RIS it 7E
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T2 gE, SEAHT OIS 8] IFREAT K IBE VS, 5e 3 M
fabR, HEDERIHEE T R B I A R P R BELAR
(7 IR B — R 5 AR S R S A U B i AR FE b, 45 S IR
IRFEEOR, RIRATET TR bR, 34T SRR AN HIIRTT,
N TR W JIE FREE S (R R

[&E30Hk]

[1]Rangel-Huerta O D, Pastor-Villaescusa B, Gil A. Are we close to
defining a metabolomic signature of human obesity? A systematic
review of metabolomics studies[J]. Metabolomics, 2019,15(6):93.

[2]Blither M. Obesity: Global epidemiology and pathogenesis[J]. Nat
Rev Endocrinol, 2019,15(5):288-298.

[3]Hua J, Zhang L, Gao D, et al. Prevalence of overweight and obesity
among people aged 18 years and over between 2013 and 2018 in
Hunan, China[J]. Int J Environ Res Public Health, 2020,17(11):4048.

[4]Zhang L, Wang Z, Wang X, et al. Prevalence of overweight and
obesity in China: Results from a cross-sectional study of 441
thousand adults, 2012-2015[J]. Obes Res Clin Pract, 2020,14(2):119-
126.

(51630, XI5, M, 55, IRIERe AL IR S AR = M) (L 1 5 0
AR R s b B4 FH (0] 2R B 2R, 2021,73(5):707-722.

[OPSEEHE, KA 7. NEIEAE 55 A BT AU [T I PR AL B 2% 28, 2003,20(3):116-
118.

[71E 5, 6 TR, RAR AL, 4. 5L Tl T8 B R R O 3R /K4 ) 5
et G VR BT T EOK SR N T RE B RO A P LRI [T]. b BE 2545
i, 2022,39(3):33-42.

[8]Straczek K, Horodnicka-Jozwa A, Szmit-Domagalska J, et al. Impact
of one-year dietary education on change in selected anthropometric
and biochemical parameters in children with excess body weight[J].
Int J Environ Res Public Health, 2022,19(18):11686.

(9150, 254, AR AR, 4%, BT 20T EREAEA LA BT 7232t e (7], o [ 5%
PR, 2021,30(9):182-185.

(10X BUE, Tk A, bRl i % = X 6~ 145 )L # 75 /D 4R RE A S AR AR
S R UL L] B S B, 2017,33(14):1945-1947.

(A FRTE, i, LS, &8, 5 MU SR AQH 7 KB R &
[ B ARG 56 2% 5,2018,28(5):626-628.

[12]7F AT, PR, BoG, 45 LLVE A BN LD & 45 b 5 e A 2
FLEAR S PRI FE[I]. AR R 2% 3, 2021,29(7):481-487.

(13140, sz Ja, BElal, 55, 2 TR g SR M ity sttt
JIETE PR35 7O L] L SR 2 BR - BR 25 A 4K, 2022,24(6):2472-
2480.



i [E LA L 4202545 H 553455 5551]  Chinese Journal of Aesthetic Medicine. May. 2025.Vol. 34.No. 5 183

(1418, A /NG, SRIETE, &5, 1200 Bl it R £ B IRS, &
SE TR AR LA T AR S [T 4T AL R 2455741, 2018,33(5):39-41.
(IS AMulsr, 4, G705, 55, “BRAREC/C” FAT AR £ T F00 AR IR
B HPA Sl R i A3 ) 52 0 [ IUAR U5 B2 572, 2016,43(16):2926-

2929,2955.

[LGTRIFIHT, ] [R5, FERE, 4. LRI FR PN M 2 AR U
REARUHE S Fa b A i 5 LU0 25 10 s il [ v ] o 2 Al 2 25
£,2022,28(9):1443-1446.

(170282, i, B3 o0 f J2 2 ARSI /0 B A 388 3 i A Qi
SN RIBIE T[] L B2 2524542, 2020,35(3): 1-4.

(18ISt 2 Lk 45 Pl LV o JEL PR DR B AL 355 i JOEL ] e sk =
B () 52 [J]. 5 22 [ 22 [ 24,2010,21(7):1587-1588.

(1T AN, B3, Wefh, 5. 1R xh Bk & 2 AR AL R F 7Tk g
[I].3 kB2 24, 2019,12(12):1942-1948.

201 B2, BUFT, ZHRF, 5. AT R AL 20 5 ) 3R 3R HT K A 520
J AR FE[T]. A8 @R 4 (BE%2IRD ,2016,36(6):820-
824.

21T, AR, 23T, 5. R RMIUD THLHITHTEE R[]
T2 K2R, 2020,22(2):87-92.

(220 26055, TR, FEAL, A5, ML P s LR /N BB ) SR AR (K
FHUHITETE[].5 HI 2459 511 K,2018,21(5):516-520.

[23]u0XK, BN, BRIV, 45, r B0t B8 i SR U R B 2 1 e
R B b R 52 (0] B4 52,2019,39(11):1199-1204.

(2412533, ThRAA, 4R35, “PRAREC” WIEHTIVAIC & 4T 9T 08
I LA JIE TR T ORI B FR AR, ML AF s ma ], h A v
BZ 245241, 2018,36(8):1848-1851.

(2515 Wk, XIEFF, 2R, 55 LI 2R 0] W 1 1552 154 1 2 e
JHE R8BI A B JE S R Il PR T AT (D] i v PR 2
&, 2019,53(1):62-66.

[26]Yanai H, Yoshida H. Beneficial effects of adiponectin on glucose
and lipid metabolism and atherosclerotic progression: Mechanisms
and perspectives[J]. Int J Mol Sci, 2019,20(5):1190.

[27]Lau W B, Ohashi K, Wang Y, et al. Role of adipokines in
cardiovascular disease[J]. Circ J, 2017,81(7):920-928.

[28]FH/INEE, R ZHE, JERFR, 45, R Xof g B ZARBT AL A R B B 1
PR SR AR ] A RIBT T, 2021,46(1):39-44.

(29173 2L, #ehsih, A, 5. AL BB YT B HA B 2 A 2 1 A -
BEHLXT REBIEFE[]. 0 E £ 4,2022,42(2):137-142.

[BO1HFIZE, FWERE. R S A2 A AE JE I, AR DG 79 A Mk i
AR R EL AR F (9] 42 2% 31),2018,70(3):319-328.

[31]Galic S, Loh K, Murray-Segal L, et al. AMPK signaling to acetyl-
CoA carboxylase is required for fasting- and cold-induced appetite
but not thermogenesis[J]. Elife, 2018,7:¢32656.

[32]Canto6 C, Gerhart-Hines Z, Feige J N, et al. AMPK regulates energy
expenditure by modulating NAD+ metabolism and SIRT1 activity[J].
Nature, 2009,458(7241):1056-1060.

[331E3E A, W, BRI, 55, sAF3 LR Bl #ILAMPK /ACC/
CPT- 15 5 8 B A A WA [D]. 1 P R 24 K 2240, 2020,36(4):489-
493.

[34 8. “EAEE T ST IR0 B P I SO BH R L I
I R 55 S B8 FE[D] VLR - 37 R 25K 5,2021.

[35]Nguyen L T, Chen H, Zaky A, et al. SIRT1 overexpression
attenuates offspring metabolic and liver disorders as a result of
maternal high-fat feeding[J]. J Physiol, 2019,597(2):467-480.

[36]%I{# 4. MicroRNA-28614 [i] SIRT 13 i Wnt/B-catenin{s5 5 i 4%
2 R 2 AR FEID. DY B < DF B K, 2019,

[371EMGDE, T 2045, o8, &5, v Bt x JiE 2R AE e O B JE i AR &%
Sirt1/PPARyIE F& FISZ MR [J]. 41 RIBF5T, 2019,44(7):492-496,511.
[381 LML, PR, /9 ak, . HAIG SIRT 143 Wnt/B-cateninii
AP R 5T A S SO N PR B LA B S 0], o %, 2021,41(7):774-

780.

[39]Ammazzalorso A, Maccallini C, Amoia P, et al. Multitarget PPARy
agonists as innovative modulators of the metabolic syndrome[J]. Eur
J Med Chem, 2019,173:261-273.

(407 &, LA, A 3. HLBR AT AL S R0 5 4l 1 PR K BT 5
AR 3 [ PPAR-ymRNA 3 K AH 5C i A i £ 52w [ 7], o 161 1
%, 2011,31(6):535-538.

[41) 5 A B, RSO, IVIRAR, &6, e “ B8 SO KRB B T
AR Y 5 0 T sy D] 3o S A 0 A J L 88T 32 Ry RS2 I D).
[ 4R 2,2019,22(6):707-711.

(42197 Wk, JA AR i, Wi, 5. AN [ i oG AT HRL T o B PR O BB 4K
AT I TOIURE 32 {44 /A% % 5 IR 5« BAE 5 38 % 1) 52 0k [ 7.1 3R
7%, 2021,46(10):845-850.

[43]Simon J, Nufiez-Garcia M, Fernandez-Tussy P, et al. Targeting
hepatic glutaminase 1 ameliorates non-alcoholic steatohepatitis by
restoring very-low-density lipoprotein triglyceride assembly[J]. Cell
Metab, 2020,31(3):605-622,e610.

(441007, &7, BRIE, &5, HLEHE 2 IR BRUFIEFox O 1 2 0 i
JRARU BRI [J]. H A R 2524 71),2018,36(9):2129-2133.

[45]Xing J M, Sheng X Y, Xu X, et al. Research progress of the central
mechanism of acupuncture-moxibustion for simple obesity[J]. J
Acupunct Tuina Sci, 2016,14(6):438-442.

(461450 ANEF e 1 20 i A8 19X 28 O 7 20 A T 9 1% 25 1) e S s
(7] O P BE 2R 57:41,2019,35(5):562-566.

[47]Timper K, Briining J C. Hypothalamic circuits regulating appetite
and energy homeostasis: pathways to obesity[J]. Dis Model Mech,
2017,10(6):679-689.

(481K, 4w, HE. dEHIR YT Al T AR LS 7C 8 J
D12 BeP BB AR, 2018,37(5):93-96.

(49133, [T, WRIN, &%, FRETBam DU ST 52 oG Ll 4
3 RO LA B KT B2 (9] BT RUTIT I, 2019,44(4):270-
275.

[Uscha H #912023-10-07

AL Ik R, S, XA, S5 ABIE G f BRI A 22
TEIT NEIHEAE PR FAILAR (7). o [ 58 25 2 2%, 2025,34(5):179-183.



