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Research progress on licorice flavonoids regulating glucose and lipid metabolism

CHEN Jingmiao, QIN Hong, ZHENG Wenya
Department of Nutrition and Food Hygiene, Xiangya School of Public Health, Central South University, Changsha 410006, China

Abstract: Glycyrrhizae Radix et Rhizoma (Licorice) flavonoids are plant-derived chemicals of small molecule extracted from licorice,
a traditional Chinese herbal medicine commonly used in China. According to their structure, licorice flavonoids can be divided into
flavones, flavanones, flavonols, isoflavones and chalcones, which have been shown to have varieties of biological activities such as
anti-oxidant, anti-inflammatory and anti-tumor. In recent years, many studies have found their important roles in regulate glucose and
lipid metabolism, thereby showing a potential value for further development. However, there is no summary of the mechanism of
licorice flavones regulating glucose and lipid metabolism. This paper reviews the effects of licorice flavonoids on modulating glucose
and lipid metabolism and the underlying mechanisms of their actions, aiming to provide reference for prevention and treatment of
chronic diseases related to disorders of glucose and lipid metabolism with traditional Chinese medicine.
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Fig.1 Licorice flavonoids regulate mechanism of glycometabolism
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Fig. 2 Licorice flavonoids regulate mechanism of lipid metabolism
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containing GTPase activating protein 2, IQGAP2) H.
g, M5 81T cAMP [ N o456 & H (eyclic-
AMP response binding protein, CREB) ##i Sirtl 3&
i&, it PPAR-o J T il 8 1 RIE, Ahn S5E0115E
I A COy ZEBUE M H B S B G H 52 .
A P A S 3% B O H B AT A 1) s i PR SR D B
. BRITAZ RGN, JFA B CPT1A
OIS el JEE I i 107 HEAR, - 77 1k T 51 2 ) JH i
AR . PRI, H H S s G I PPAR0 KX,
AR BTER 3 f# Y CPT1A. ACOX1. MLYCD %
BEIRTIG 1, 23 2R b A RN Ak A A 1 R T 12 B
Al b R HER

H BB R TR R AR L S A5 WER 1
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# 1 HERIHBETHIERA ST
Table 1 Licorice flavonoids regulate mechanism of glycometabolism and lipid metabolism
e R ES ST R YEH AHICHLH SCHR
AU S H R TERBEAR | 0-GC| 29
RHER /B K| AKT? 24
L6 i Jik 5 AT GSK-3p1
JHBE I GCK1
H B N 7 P I | GSK-3p1 30
JE& &5 = U R H0
etz L6 40 2-DG GLUT4 5 hi 31
AR HER AMPK/AS1601
HHEE HepG2 41/ ] 260 B ERK/IRS-1} 32
B IR PI3K/Akt
L) GLUT4 5 fi
HEEHE A INS-2 411 YIS 11 GAPDH? 33
A HE R L6 4fifi B R PFKP-11 34
PEIE A PKM?, HK1% 34
HREE /NER AR e PERK | 35
PN
HRESRIW 1| PPAR-y} 40
S IS
JHAR I
HEEH A N ik 5 SR U PTPIB| 42
FAiiH)
R ARt H 53 /IR M TG&TC| PL| 20,46
HepG2 4
AHER HepG2/ Caco-2 4HJif1 JOEL ] 2 3 | NPCILI] 47
HELEEN A /NER MW & TG AMPK1 50
HepG2 418 PPAR-af, FAT/CD361
SR N AR IR 181 FAT/CD361 51
HER 3T3-L1 4 NGl SREBPIc| 52
TG| ACC-1]
FAS|
AHER /INER TC&TG| CREB1 53
HepG2 4 Sirt11
EEXA K JilsiEEkeayse =) PPAR-a1 54
HEAHE A /INER, (ENpgAl Sirtl1 44
3T3-L1 41 fe iR i | AMPK?
TC&TG|

1-Lifs |- Fifs 2-DG-D-2-BUE A HE: ERK-ANMIAMAE T (il IRS-1-1e8 22 M4RA-1; PFKP-1-BEER R 1 HK-CHEAS: PPAR-
y-id AR SE B RGE 32 7 -y; PTPIB-E AR IR IR 1B; TC-SJH[ERE; CREB-cAMP RN TiF4E&EH
t-up-regulation; |-down-regulation; 2-DG-D-2-deoxyglucose; ERK-Extracellular regulated protein kinases; IRS-1-Insulin receptor substrate-1; PFKP-1-

Platelet isoform of phosphofructokinase-1; HK-Hexokinase; PPAR-y-Peroxisome proliferator-activated receptor-y; PTP1B-Protein tyrosine phosphatase

1B; TC-Total cholesterol; CREB-Cyclic-AMP response binding protein.
4 IRKRE AR

A 4t 2453777 P S A R 2R TR R A
2577 EINIESFECOR SR, HEE Oz CEHE,
HEE. WE HE, TR WS WUERIEERE
W SRR F IRIRUE R, PR IE . &5 MK E
AR FARGAREL, AR LI AT RE 5 A J0E S
R 9K o BRIF IS BT 5 R IR N E T (P12

WE. B 'S AR IREL BRI, R
B EFEL i ZHED T 1AM AE, mi
i 2B A PP BRI A 2 I B o P 503 I S AL 1 4K
Ay TIEIT RO R . B AR H R SR o AR A D U R
R 2R NIl RS, (B O BB 20 IR AR AT FTALE
S EE B AR IS OB A AR . S50
i3 NFERIE 0 I 2 B Pl FLIBK & SR T A



8308

FEH 2024128 $55% B 238 Chinese Traditional and Herbal Drugs 2024 December Vol. 55 No. 23

UEGRBE PRI B SRR IAE . &5, R RAR
T GRS 1 XU - Bell 2505908 1o it M1 6] R X0 A B,
BEHBEA 600 mg HE B AT g i B AR B e
I ORAE R R o B Je 4 S MR T« 9% AR 14 in
&, {HX TG, TC. LDL %5, 75—t
E B & H EAR SR E (100 mg/d) 1 /N H AT mfiE
fi6] B2 A AR 3 I3 TG A LDL 2 35 BRI, (8 H Ak
M LDL b RE K SRR T R4 G a1tz
BEAG, T A0 2 v L 3] 2 IR £ 2 2 Bk ke s 1 114 30
FEEA R 8UER0,

CUAR H B ER A ARG LR R A, @
PR B I RS, IR AV 2 A 2%
WIF BB 45 2577 B e ) 8. Wang 260151 %%
HH KRR E R (LTMs), 4RS5Ot 7t
Mgk 2580 )45 5K R, LTMs W R4 &2
VSRR RIS RI I BE,  FHAENE PRI /) BRUAS
R B AR E ]« Liu ZR20% F 5
Bk i & f# S B B & I D-a-tocopheryl
polyethylene glycol 1000 succinate (TPGS) &1 %
Jfl 5 A& (ISL-TPGS-PLP), TPGS & —FhF 5 7 £ i
T, ATTELA 25 RGP AR e R B Prd b
G . ISL-TPGS-PLP kifz/h, HIHMEME L E
&, B RGMREM, 5 ISL-PLP A& ISL VR
ERHHEL, ISL-TPGS-PLP A] B ISL KRR
FAET A= W) FH
5 HiE5RE

H AT, B AR S aL A R e H i B %,
OB ARRVE B N M EZE AL TA R, BT A&
W7 BT IAE, BRI A H RO BIPE RN
At HEAEA—FESirh gy, TEE
®, WARBHITEZ, £H “THLE” 5. |
BSOS IR ANE TH5 S HERE R HE
A SCE IR RSB IE R, AR 2B %
T 368 3t of B A R R A A P A P A R
WHFT,  HE—30 U B H R A S P 7 R R IR A
PVE AL T A e A R [ A Sk, A
SCERIR R A 2 T A o R AR PRI A
PR 18 KR 8 2% A S5 T A, A
JIE D RE [T B ) B8 B 3 . B o0 RS 5 T
T REACH AR FH B ML (GR 1o H BT 25 REAR
WS R AR 4EFE R AR AR PE R, AT RE
FCAA R 16 B8R « BERE . NAFLD S5 AR 200
2. HEMENRELG 2, R MR

TERA LS .

B IR RSB VA TR A A Q2 RLAR S A 5K
WA R S — € I EERE, EBUA BTSSR ¥
AN o He— RN AT S H R R SRR A MDA
ATk g 25753, R ETRIBUSCR AL BL KR
PORIRIE s LR H s A 1 A R R LA &
A%, HATMAR S, H=R—KEH RS
BEAR AU B FC U B AEAR N ARSPSCISJR T, 1%
R KEImARN A e, H AR et
XFH B ZGEAE A, i g R ORAN
k=G — R FRE. PRI, 2Rt PHuT
FoH, AL AR I A R I BRI % (kAL
PRSP B I PR AR 0 AR AL
MR HE SIS PR IIR. 7> T RIASE)
Loy @A T CARIE TR o B3 PIARTE TR AE G |
LRI BEMR B HAR S IR IS BORSE),
XH FE B S YIRAT IR e, Aifk, FFITK
WAL, 5 CA s seis man i se i it 7e L,
AT A AT A5 A BOART H
REL T EEAN R A L (DA IN i 2 /S A PP
JEI PRI FERAE AR F14h, BEXH 5 e i 25
PERIGR A SRR R LR, TR PRI E S8
PERPESCIS I 5L — BAT A RN PN Fr it

FlBAR FAEHEHERARAELEAZFR
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