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Research progress on anti-diabetic mechanism of common sweet-taste herbs
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Abstract: Diabetes is called Xiaoke disease in the theory of traditional Chinese medicine. Studies have found that among the five
flavors of traditional Chinese medicines, sweet-taste herbs were the most frequently used in treatment of diabetes. According to the
theory of five flavors of traditional Chinese medicine, sweet-taste herbs have the effect of tonifying and mediating that is in line with
the principles of “nourishing yin” and “invigorating spleen” for diabetes. Pharmacological mechanism of sweet-taste herbs in treatment
of diabetes was summarized in this paper based on relevant literatures at home and abroad in recent five years. It was mainly related
to regulating glucose and lipid metabolism, protecting islet tissue, improving insulin resistance, inhibiting inflammatory factors,
enhancing antioxidant capacity and regulating gut microbiota, in order to enrich the scientific connotation of treating diabetes with
sweet-taste herbs and provide a theoretical basis for related research in the future.

Key words: diabetes; Xiaoke disease; sweet-taste herbs; glucose and lipid metabolism; insulin signal pathway; inflammation; oxidative

stress; gut microbiota

R PR A& — i AL Bl & 2R A P B 05 5 I il
B Sl B i AR SOR M, B AT Rk R A
H 4.63 40120, AL IFARRE 2 AT R 2O
59 A R R AR IR PRS0 36T ik
LAy pE 3, (EARMRE . R BTE RN
B EE PSR RN B H B LA FURE R 2 2
oV TE A R IRIT F 2, PRI SRR = A Uk

Wi AER: 2021-12-30

PRIR WA AE JEBE . Bl PRIELE B2 25 B T ko
THE . PEGTEIR TR PRI 5 T 1 SR, T R
HHA RN, B2 1T TURE BRI 250 A )
FE e TUBRIER R h 25 25 PR PR 1 B AL R 4
TR EESEMR . . H. ¥ 8L R RSN
RN D ARy 5 e FE ARG o 3X 5 R R4 E T
NN N N = I P PUIE S EY & L PN VS

EEWBH: ERARFEEEHTIH (81430095); EKEMRRIFHEEKEBIIH (82030116)
TEEEN: BT (1997, Lo, WLFsA, W Ry h 22405 Efl. E-mail: 15369329171@163.com
MBIEEE: B 7 (1972, &, #I, WAL, W7 R IEEE A AU TEROR ISR 7T . E-mail: kangndd@163.com



* 3532

¢EH 20202568 £53% B Chinese Traditional and Herbal Drugs 2022 June Vol. 53 No. 11

FIFER o HRPZGENMRNE, “BERh. BEAN. BELZ”,
BAAT . ZEUbmrThRM,  FERE R G
T IERE A2 N FH o R e 24 R AE K B TR
([ 24 848 2020 SFERRITEIT 26 WRRTIE ST w9 )
2y 18 WRJE H R T AL &,
BRI T IR 2 35 I R AL R 25 B A
HH R Z . ALt 2 BRI T T 45 R A
s THIRR ) (ndzse, HEL MBS FHIR
2t (CInihie- T, RS-y, A M) fE
YT T VeI I R v AL B BLR 6L e mT L H
Wk th G LE VR YT R PR R T R T AR

Hh S 22 K08 R B ATLYA 45 9 B R el T A
VAR b BRI RE FOm B ER I, 16 ) B AR TS
W FMBEE. FRIERR. BEAh, BEEVGREINE,
WL R S5CHE B ) B2 B A R sz U780 A I
AR TORAR AR AL, R U TR A
M ORI FT AE R TR A b B s 1 v
o HURZGWEF . @M VE H SR Rm R
TEE A FHAF, X2 H R B E BB K&
N THE R IT R R e — . BARH g
P22 2, EH R 259677 8 R I AR 2 AL
HEr AT 2IERE, AR P RRAR . A
SCLFAAIE 5 AR E N AMIAE SCSCIR, 0 H R
Wk R 255N PRIB LI BEAT R GE A SN, SRak ik
R TR RIR IR T AL, A ARG AT
(MG I P 4 A B BE A AR o FE M PR S8 v,
2 BUBEIRH (type 2 diabetes mellitus, T2DM) 55
NEGE 90%, MEH B AR, BEAEOT AR,
Huk 2 EIRYT T2DM J5 7 R0 Y], Bl E 2
PATREARACHS . DRI ZH L. B s R AR
FHIUR RAE R 5~ ST ST ALBE ) S5
NP S
1 TS
1.1 HH «-HEEHEFMMKBMEEEESE 1
(sodium-dependent glucose transporter, SGLT1),
BRI R S5 IR

AT B SR AT AL RO IR B T 2R . a-
BB TN RE, AR E 2 KA T &
B B o AT TR 2 M R P 25 S A oK
BRI R, AT E D, E S Vo4 ]
oA T P A 1 FH L 22000 T BR A 0] 8 24 B R 500, 4
HE S EERN0, RZ =R . B 1
S PEAN, HR 2 BRSO3 3 BE P oW HF 1

(28 BRI FE AR . W R BERE S o-WE H Y
R TE gL G AL, TR T HE MR, N
TR0 22 WEAE il 1 o A, TRk 3] 5 B R e A
AT BERE BRI, 53— 71, SGLT1 Rik T/Nm&h
JEERRIIR 2, 87 B i 0 4 BT 80 26 0 1) = B W . it
FORIMAC ZHEAE T SGLT1 FRIAMFRILRES
HIEIHETE P SGLT1, il e ol w6 & W PRy e lie, gk
T PR AR 03], FIARF TR gE SRR, i 2k
R i £ 22 EAE JI i 1) 0 il 5 RS H kb 245 22
i v MBS I B R AR 2 —
1.2 EBMMEEEREAE (glucose transporter,
GLUT) HIFRIATEEL, (RHABEHERE

S P 558 R W PRI R FE 1 = 2207 2,
HEENE L B R, MRS LA % i
(¥ GLUT 2 2 ffd S5 HU ] 26 1 1) 2 2248044 . T2DMR
AT, . BEUUNAE D5 H R 2 R A
B Rt , T A o 24 M i 23 2 S [ A
fL GLUT K¥iRY7 T2DM HfERT, BRIy
BER AN BELRAS R 2R 8 GLUT 1358 I A%
A7, $Emr MpER 28 o o H e g e o (e a2 R
NERE B GLUTS Befr, SEpETRIIY, #E5
NN i Ve 72 iy s s = AR PES i b M
HHNL GLUT4 1) H 318 I DR . A4
AR MR R, EAE RS B A S A
Xl ART EdRiEER s, ASEHishEnt -
LR F93 K U IIE GLUT2 (3R, st FHH i i 2 4
TR, T TR, AT 2 BERO, i R A
e FRFE GLUT4 3Rk, h i A 4% B oy
PIVER o X ECF IR B B8 UL S, Hkrh 25875 18
i 428 GLUT 203 T2DM AR EHE R D . H AT
RIIRZE TR PR R 2 2 pEBIE M I s EH 5 E
PRI A R eI T 4123 GLUT4 SRR A K. 1X 4L
WA RSN GLUT & HuRrh 2 FRIbE . HubkRm
PRz —, AR ST R 2 AR .
1.3 HIFESE, (RHEBERERER, TEHMERE

B A 0 SRR R T A AR A 1) 2 AN
THFE. T2DM A S A R 15 AR S G 1 P k2> 5
BOMBREE R E T . AR RR, —JrmH Ry
TR R T A FH T A [R)  2 5 DRl SR a4 e 2
FF 40 o #% X -7 40 Chepatocyte nuclear factor 4a,
HNF40) 2 b e A S B Bty Bl 1 e I =X DA PR R PR
1 (phosphoenolpyruvate carboxykinase, PEPCK)
%8 ] HE 6 BEEREE (glucose-6-phosphatase, G6Pase)



¢EH 20202568 £53% B 1M Chinese Traditional and Herbal Drugs 2022 June Vol. 53 No. 11

» 3533«

HERFEMERRA T2 —. HHERTYE HNF4a &
REHE, &K HNF4a Xf PEPCK Fl G6Pase #:[H (1)
e BOEE R, AR AR RN kB E Ol
(fork-head box O1, FoxO1) & ik AF IR s
KN — R R AT, AZEH R, Hils
TR 20N, PR H AR, (2 A RS Rl i A
FoxO1 #4748, (H EAAMLHIAF: NS 21 Rks
FUE MR 2 TS e 3 FoxO1 BRI (i 20 %
B A BE BT FoxO1 [R3E 1, B AE 0
BARIE; M2y 8 28N E @ FoxOl
mRNA [FJFRE RIS AR . 55— J71H,
Pl R A RS 3B (glycogen-synthasekinase-3p,
GSK3B) el & B A, 25 K2 HFI 1
ORI ORI A R HE S TR S R o
([N ZEy EE 2 A W Sridiie 0 Sy % YN v Vet
JHEAR SR A 2B R R B AR . T AL, kb A 5 1
TR R st 2 H R 2500 PR s 1 B AL
2 AT

REAR U 22 ELAE T2DM &35 A I R RN 72%~
85%0321, IfiL g 45 & T2DM & I IS AR 1 25 L 1 st
RIRHL, [N T2DM Jf & O L7 AU A
Fo WIFUEST, ZHCH R 25 P PRI TS PR R 2
B0t T2DM B8 ) i g s BA AT E R, W e
RIS, FE A SR, SRR, HIHZ PR, AT
ZHEE, RACK AR R BIE RIS T s )
SR SRR R IR BKE, s
KM% R R A K. Rah, AR 7 ff 2
Jo B AT AELE Tk, b g G i 38 m
It UL T2DM B R 5 5 A= i 0 DO RA B 22 7 A 2 LR
RE AT, B0 H R p 2590 M oy RE 5 SR iR X
Pl HEARAL o GnH BB R ROVR R 2 Ry R O RE A
il T2DM B4R NE R 7, I g 107 8 23 A Dk
BRFIERR R DU, 1L 25 S B AL S R A IRE S
T E /> T2DM T 85000 I 2 e g i A8 . m I,
H R HR 2550 T2DM RS T BRI Z AL a1 =
EEAATILALE A AR FH Rk A i ok AR 2 AN 5T
3 BEBRSmG, RFERSRD W

Ji 5 2R R PO ME— P PR IR R, RS
B ZHMESr A, T2DM ISR &y 2H 245 1 2 5 il Jik &
Rorilhe HWR 2535 PE B (I R 5 28 A WAE F R
HHARYZIMR S HLG R, A2, 3
K 22 BEISIZERE R 73 K T2DM I B 55 T 25 4043 5
TP 2SI FpAC A ROl A it B2 A Je 4T

SORH WL E G T2DM /MU B 4 sl B3
shn, 3BT R IR FIATL ) S 4] P 5T 9 B
T el i S A P O T MR R B B AR G B AT O
B T ORGP i A ST AR I B 2 ik Ak, A A
MR IR H 25 I T e B IR & 2R o WA Y
By, TR A 2 FhRe R AR S 2 i i 2R
Iy AR YE RSy e B SR R S - 7-O-B-D- 1 % Bl
1 (calycosin-7-O-B-D-glucoside ) I ] 72 4l 1€ 2
(formononetin) & HEVE H 5 FHME 2548 51 545 (11
FAAHAASST . w00, PRI S AR g fige i 2R 2 bl
e Hk 2 TR R 1 B AL 2 — .
4 REEBRBEHERM, WERDERN

JBR & AP UZ T2DM 1 Z BEILAL, J iy &
244 Cinsulin receptor, InsR) A Jif & & Z KK
(insulin receptor substrate, IRS) []FIA BRIt 5+
O PEAG S RS AL, AR R
B JULRI G 7 2H 23 B 25 oy R A TR B R AR BT ) 4H.
2, W IR S H R TR 255 BT T2DM XS |
B 3 FhZHZ A InsR AT IRS HIERIEFIBERR I35 A
FIER . WA Z R, R Z RSP, KL ZK
SNy I Re AR 3E 4R . T 107 40 i LA R VL4 i rh
InsR (KR, SRR 5 MU, B5CE  5 / AP
FEREAFN TR Z B35 70 51 1 T2DM /N BRI
IRS1 F1 IRS2 KL, (ERtRERETHS, S
JE S RABT. BLAL, A TR v 2 BRI 1 R O3 i
REX] IRS HIBERRALAL AT T . W ASEH Rby
REAMHI AR T AHAE  IRS1 2R 307 o s 1 7 1
FRAk, (RS R AL s (0 IR BERR AL, W R T 2
Mg B R AP . AR BEIRES 1B (protein
tyrosine phosphatase 1B, PTP1B) #J{{i InsR fl IRS
i G R T R IR A AT 2 B0 B 2 A, H A
TGS T2DM K BRUBR B R ARPT AL H A0 ]
PTP1B M E T 2 e Jik i R U AT RS, RZ
TR G IR B Z=ARPT A BT ob/ob /) BR e ILBE (1)
ML B 5 401 B UL PTP1B 18 (F 3£ 1L K IRS1
I IR IR LA LB, FIRTF AR, SGER &R
Bt HuR 257697 T2DM B FE L.
5 HIHIEHRIEL

T2DM 5| &R s b e UG 2 75 WA AL
I3 ) B L IR AR BN 2 i s B 4R
(R 25 R A D RE e E, 1823520 InsR % IRS [ IEH
WEIRAY, PRAGIR B R 1E T 07, i KRN =P,
AL, BAPUEAE - 25t RE 8 %) T2DM =48



* 3534

¢EH 20202568 £53% B Chinese Traditional and Herbal Drugs 2022 June Vol. 53 No. 11

WBITAEH o B B0 B IS 5 A A 7 Y T g
( malonaldehyde , MDA ) LL J& 8 & Ak ¥ B AL B
(superoxide dismutase, SOD )., i % L & ( catalase,
CAT) . A B H ki S P ( glutathione peroxidase,
GSH-Px) &5 3 BT A i 25 5 R ar il 2 4 e H ok vh
PSR R BATUEWAE R EE 7% AR
RIL, FEHHEES, 5622 PE0, Hq 20, H
RIS W k> T2DM B4 I i Bl 4123
AL bR B MDA & &, 35 nHi AL SOD.
CATGSH-Px S5 [117KT-, S fiff S M Ry K (1452473 »
HGE RS =Pt BRI H R 2 RE SR A
PUEATI T 98 R KR
6 HIHIRRE R L

1T 42K T2DM BTN A — B8 1 RAERZS
TR, AL N R %E 2 T2DM AR AL 2
—, B [K N T2DM I R 3R FE K F--a(tumor necrosis
factor-o, TNF-0). FI4Hffi/r2%-6 (interleukin-6, IL-
6) S SO R IR o iih o3 22 o RS ION M R005E
H R HR 25 F T 08 R 16 97 00 SR R R 3 A 4 T
PR R e B PR AR ML 20 R 1Ko tbak, 38
53 H R R 2t B A ) A A S B R TE YR R Y
WAZ B RoOa 8] c-Jun 20258 A iy
5T IR D PRI K BRI 28 RE R KR, i
RN NZREH Rg @ ik # i #% K+ -«B
(nuclear factor-kB, NF-xB) mRNA []3RIE MAZ AL

LUREE ML

T AR

PReF S ZHER

WL 2
PUBE R

A B ) SR AR

E LY

ELIIEERA AL

) A S

VT B T A

T FEAR AORE R 77K F; NE-xB #1412 (4 (inhibitor of
NF-kB, IkB) J& NF-xB [F#fii|[X+, it 5 NF-«xB
A7 R G # N ORISR ER, A
ZHEOEE DL T kB 5 NF-«B #5177 30k
BRAR 2 R 7 7K F o BITEL,  H R AR 25 B0 h R0 1)
BILH T LA 23 AR S L w401 98 R S o
7 ETAERER

W TE A RATE T T N IO AE S R, X
WU R A BT ER . WS T IX S
5 GE IR RAEAE SIS TAT, MJEE A, BB
KA, MEAEOR. =R R CE R
B RS 3 T2DM. AF TR I, H R A 2475 1
43 %F T2DMUIRES N B WAL 5 . 2R
WA B E AT VE R . A KR esos [ 2 £
HE OOV R 2 1 N B IR Ve T 25 75 S R /N BN db/db
/I B B B (O AR SRS, e R e e
o RIEEBUREIRAE A BT 2R N T2DM /)
RpER A EEEE, MAOAFRFEE: MASEIT
RgsOFI NS B AF T ol B IR A FH 351 5 PR b
PRI /NG T R )R EE B T (Firmicutes) ST 1]
(Bacteroidetes) HJLLBIH %,

i LR R 2 BN PR ) S AL L 1.
8 HiES5RE

H RiHE 7 4 51 J& T2DM 1A 97 25 W A7 e B
W, HRZGTEIRYT MR AR T T SRS, TR,

o D BERA RSB HHo- Bl AR AISGLTL
o (EHEEIETHEEI:  LIRAGLUTRIAEE AL

o SIS, (R BERE R A AR

= A M

- RIFERG T E R

o FEE S BATARIR 1, (BRI R BT A S
o SN R AR AE, (RHEREE R

o RN AT L B A SE ORI IR L R A

- MR AL TFIRMDA
- {REpiEdkEE S LiRSOD. CAT. GSH-Px

o FIHAAERT: WTNF-o. IL-6%

o SN TE B RS A PR
< HCLHEEE, BN

Bl 1 ERERP GRS EZH

Fig. 1 Main mechanism of anti-diabetic effects of common sweet-taste herbs
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