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Abstract; Diabetes mellitus (DM ) is a chronic metabolic disease characterized by elevated blood glucose levels. Its
complications are complex and serious.It is difficult to treat DM with western medicine ,and its side effects are large.The use
of traditional Chinese medicine in the treatment of DM has achieved good results, with stable efficacy, minimal side effects,
and the ability to simultaneously prevent and treat complications of DM.In recent years, studies have found that bile acids play
an important role in glucose homeostasis, regulating DM glucose and lipid metabolism as well as glucocorticoid secretion.This
article discusses the bile acid nuclear receptors Farnesoid X receptor ( FXR) , Pregnane X receptor ( PXR), Vitamin D
receptor (VDR) , as well as membrane receptors Takeda G protein-coupled receptor 5 ( TGR5) , Sphingosine-1-phosphate
receptor 2 (S1PR2) , and muscarinic cholinergic receptor M2 ( CHRM2) , From the perspective of the correlation between
CHRM2 and DM, this study summarizes the relevant research on the treatment of DM by regulating various receptors of bile
acids through regulating glucose metabolism, lipid metabolism, insulin secretion, insulin resistance, and inflammation. It also
analyzes the possible mechanism of action of traditional Chinese medicine formulas and active ingredients in treating DM by

regulating various receptors of bile acids,and proposes that bile acid receptors have a significant impact on obese DM, in order
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to provide research basis and new ideas for traditional Chinese medicine to treat DM by regulating bile acid receptors.
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HEPRIA ( diabetes mellitus, DM ) & —F LA IfiL B 7K
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Gy, VP22 AT BB TR ( BAs ) K AT AR Wi
1%, IS A2 IR e I X 324K (farnesoid X receptor,
FXR) 22%5¢ X 32K ( pregnane X receptor, PXR) F14E
H:E D ZAK (vitamin D receptor, VDR) , DL K 27 A
#HH G fEH 32K 5(takeda G protein-coupled receptor
5,TGR5 ) | # % M- 1-8% IR 5% 1K 2 ( sphingosine-1-
phosphate receptor 2, S1PR2 ) 173 55 i 74 AH il 5E 52 14
M2 ( cholinergic receptor muscarinic 2, CHRM2)"/
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- HOSUIICRT 38 3 B0 FXR AOUBE & P B 20 i 3 5
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P 5, T4 A% 7 kB (nuclear factor kappa-B,
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43 W 185 57 i HE R AE JIR-1 ( glucagon-like peptide-1,
GLP-1) B 5 B 20 M 43 Wb B & 3%, IR B AL A
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WS, J6VD Z KA1 o 8 4% FXR/miR-22-3p AH
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B 7 R A3 W, 5 AR SR S, /N BURE JBE v
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PXR 7589 JF 7 7 0 R B 2 B 28 O T A #5522
SR LR AR B R ARPT. PXR 2436 1k mT E i T
JUFE P 18 i B 1 2 A S A Rl R 1 B 0 S 2 Ay
(peroxisome proliferators-activated receptors y, PPARy)
TR IR PE (B8 =i S R A -1) 21, H PXR A
T A IR 4 SR I AR L PXR AT Y

RITAR, JEA0 R S 2 0 L A A G R

PXR M0 7 A pE AR Y 98 35 b B S /R
F PXR S0 )22 M B 16a-F i (PCN) R Y5 Al il
b IR 7 2 AR R S RN U IIE B A A A Az T
YEFRBEARRE R AU, I T 75 S/ A A AN 52
RAVR /N BT I v 7 26 W 5% 32 25 11 2 (glucose trans-
porter-2, GLUT2) Y&k , # it J5L A -4 i v #) 7 %
BRI BbAh T 2R B SE s IR PXR #3h
FIRT R U AT h GLUT2 335, JF 451 3 HepG2 4 g
R R AR BRI, 2 PXR 2 ARG s OF

SR i (e 5 2 19 43 0, LK A AR vl Jl o ot 3%
Ay U TR T ELA R ) 25 S | T 4R v LM AR P g I
B 0 , EL 20 AR 5 1 A P Jl s it B 25 4
PXR Ji R fi [ S T 3 gk 384 n 48000 #E 2 kAR B 4
b, A AR 2R i | A I A i B 154 o 485 285 4 Ak i
2 NI ] 2 B e ek ) % 1 /D RS 3G I JFE g 15
AR B AR R R A Y

e 25l it A PXR AZRIG 7 DM Y AH G
M, BT K B A AR A T Rl i R B PXR
FIk IR A OG5 B PEPCK | G6Pase JE K]
FeIk KR AN ML R TR, el T2DM KR i 4K
Yo, AR THELEELMAEY PHI-7 WTiES
HepG2 ZHfirf PXR Z A4 31 CYP3A4 KA Y H
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24 SR AT I PR PXR 32 S A SRS R R Y 7 b
PRI ARIEVENIE NHGE AT 18 AR A PR s S50
3 #4ED Z(VDR)

VDR LA 9 15 85 s B 285 R0 4 ol i AR i) S AR
Uite, FERATEH B NE i SRR RT S A
HA SR ZH e b, ILAh, VDR 2 AR BT JE A
RS RARBETR AT, Bl AR 5T & B, VDR Bt = 4
SZMA AN DM 2 KU G T R FIE G 45 5 Gl RAE
HASE R Mg 1) 2 A &Y VDR B AR A
ST AIAE F B h RS RAE A, S A R T
20 B S AR SR A B 1 434k, SR The 17 20 i s 9
W53 Treg A ML 534k, {24 17 B i P T 241 i
T B FE VDR K32 2= AR
IFRIEEMR DM 25505 . WA E o B, 5%
WK 1% DM 3% VDR Bt= 5 s, VDR 4%
A5 1A DM XU 2 (8] HA B U R, 2 %)
JLBS IR VDR Al FRAIGAER 1 5 DM RUR 44
# D AIfext g 4l AT CRIP VR, AT 4 Jik i 3240
WIFBGE RS TEARDS ) S B 4iifih VDR Ri4k
1R IR AU R B RRE R B AN T RE, I B 1k
DM HAWFFEIER Y VDR LN AA 4 2
T2DM FgE i R 43I 2 40 g KU AT, S 4 i
SEEWESE P B R VDR FEE S 40 b 258 2 m K,
JEIRAEIES g 4iMd b, #0E VDR J5 {2 g 4
UL 7 985 P2 I8, S0 e 240 L PR 45 < 1 8 5 - S UL AR
ft, VDR-PBAF & &Y o35 B 4T Reksts , /b
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PAE , KA ARSI RS 5242 I
A VDR 2 AR 30E ] iosg A 28 5 , 1 W A8 o
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AHSEIE R AT i85 4R UR 5 Lo PR I 5% 28 2 s 34 in 9 & 4
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ERM S Y E D Al figiEid VDR-PPARy i #%
S = B EE TP E AR VDR PPARy 53Rk,
VR PR S 5 R RORE T (H 5 — S
FELERHIFEA R, 726 F VDR MM & )5 &
A A AR B 5 R A Y A 56 VDR Xt
DM Y ELARAE ML T R AT .

ZEVARERE RS B AT L ad L E VDR 3R Kk
IR | AR 0 B s MIKR /) L2 i I , it 1
R B0 ) SRS U T R AR K R s R A
3 W i+, 38 43 5 PTH/VDR/CaBP {55 1% %
Y55 o 2 T B B PRGOS E , O AT R 4%
AGEs/RAGE/Nox4/NF-«B &8 11 bk 48 5E I, H
AALIRFERRES Y B on Uk T o R 4 T2DM AR
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AN U DO RE , BN ES B KO KR B Th g
B B 05 52 1 W PR 99 i O g A A TR DOP K B
VDR G5 53 6 , 0 38008 B 400 I 2 2 20E M 5 i
W, 36T R BB PR A R A 2 R R Al
FERBHLIR YT WE PRI Ik B 0 A A TR A R A 1A il
SEH E /N RIS VDR JE R 55 {45
W, BB A L L BB R, PR 2 %)
VDR Z K367 DM BAF G2 A4S B8 1% H T 2 S il
PRI B 975 S B T A AE 1 B2 L, I A £ X DM
R | B I 22 40 Wb | TR B F AR BT A Y AH DG B
5%, 4 Ja AT I T TR AR AR
4 G EZEBRBERETERZ M 5(TGRS)

JE % FH TGRS ( X F% GPBA \MBAR ¥, Gpbarl ),
R —ACAIRTT R 5 G B AWKz Ik, &
BRIXT B IIE R LA JFE MG FI AR 4520
U FERE SR IHAE AW RIAR T b kA
FHM D BFE R BT TGRS A A H H R 0w 32 5
St FEE GLP-1 Bk, el 36 ok B Ty Be, il 354 e A
YIS R . TGRS 2Kl @ i 520 R 8 41 i Iz
o ZHUIRE AT IR IR S R 0T TEIBER B 4l TGRS

(IS Pl I cAMP AHICIR AR RN Ca™ (R
JIC, AR Ao W B, TS ) B 20 i v i 5 3%
5 FEIEAR o 4R, TGRS Z ARG k)5 1l
IR T PR o T R v R s M 2 A R, O 9 i
L #iffdrf GLP-1 By Rk, 38 48 6 = B 28 1a] GLP-1
R B IR AR o 1 B M =22 1) E A R 4, (]
O B R oI, IR IR B AN AR b4,
TGRS SZRA I 815 DM Hi A MR Ag /it & e
S EPL, MR i L T A TGRS 16
A JE TR LRI AR S ATP/ADP FUAE, B GLP-1,
AT B JER R e A i 3 3%, AR A AR S, R
TEWTYS TG TGRS & U A 538 % vl 98 45 B A
IR AR T A SUE A, R K AR T iE it
S TGRS, B ob/ob /I BT RE f T € , BTG I
BRI R S H b =R, g L 2 UE AR
TGRS Z K507 MN6 Al @14 #416 TGRS ZARFEAIL
DM #81 DIO /N BRI , 98 35/ BUE- B UL cAMP/
PKA 551 JE 850 41 200 R 5 2 0 SRR | ol 35 e
SEMH, HE AT U, I A
Al L 33 TGRS 15538 BAYT DM,

UEAh, BFFE A BT R 3Z /& FXR Fil TGRS
ZIRVFEFEBARYE T2 e 4, LR 03 9 4 W L
AR GLP-1 430 , 44 1l 7 % 1% 22 B I A X, JF
TEENR I LB 7L

B 250 IEVT IR Z 1R TGRS WA B L5, B
FEIAE VR gY & BR, BE AT A A T 3 R Y db/db
/INER T8 T AR, AT 5% 1 B3 R 40 W, BT TGRS-
GLP-1 FHSCIRAE , 9 il /1N B o 2 34, PR AIC I AR
HHRR ] i 151k TGRS 3244, fili GLP-1 43 | [
R pE  EAR S ZR AL 4 i DMK B 3 1
HRXT DM A5 £ A0 JEERE TR 1155 AR R AH O 19 ZLAFF P
J& , 38 0 TGRS, 175 S 43 1 4Bk GLP-1,
R T 5 28 430, A0 R BRI 5 R AEHT , I8 19 i I
AR FE R BT S 5 R R AT
5 DM BRI BRIE TR A, 90 T R TGRS i
FXR 2Z 48, B0t /N BUBERR 08, DL B Age R B, p
= 24 Ll L AR IR TR SZ AR TGRS W1 LA 45 b
FURE AR R 5 22200 W 18 R S 520 DM,
5 $HEEE-1-BERZ K 2( S1IPR2)

SIPR2 A ¥ & WE-1-W R (S1P) A~ SIP 3Z{k
ZH =, 25 RAE U, S FUEM L5 R
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N7, BN FOME S R A B LA A I
W LA M Y B 5Tk BRP R BR
S1PR2 FE[H 5 , DM BEEY /)N BRI R ALK, R 5 2R 430k
B, S g AR TS M 8 I O SRR G 1 )
Y 2mft SIPR2 5244 AT 9475 AKT Fl ERK1/2 5%
AR QT R A B, I R 1 A 2 AR TR AR
W diiEst S1P Al A S SIPR1 Fil SIPR2 i
FHEE B AN BE , AR S BRI, 1 DM /MR
AR T GBS siRNA AR P10 - 25 1R
FHEAE B, &30 SIPR2 5 15 i) 2 #4125 1) A1
S SIPR2 R GBI BT 28 /% HED 5519/
BB B AIKHT, Z2 % DM /INRRUS W 400 M A K % i
H. S1P A3 i S1pr2 #4375 w A% 05 40 M /316> &
A R AR v R SR R PSS 1A PR R 4 R STPR2
I AL, I B AR = B 28 4 AK-1 3244 ( glucagon-
like peptide 1 receptor, GLP1R) B3k, fifi FH L ZET8
WKIATY 5 rl i ] SIPR2 263K, AT R AE F & M
AR TS 2 S S A A A0 ) B8 1L A 1
AR SIPR2 H540 7 AT BHIKT = 4 3 1 4%
KR ZLAR FI D RE RIS 152 PN B 40 Bsd i3 1 | 2 e 2
MEPET=Y BAh, B A s AL T vk IR AR B 7R
B R RN R 4122 55 & B, SIPR2 7EJE IR & 7 ke
HOCHAE T, SIPR2 AH A7 5 4% 5 AT A1 1 AH 4t i A7
T DA SR R0 P 4 MRS

JINBET, O] 38 o 0l SIPR2 A2 MAPK ( mitogen-
activated protein kinase , MAPK) #H5¢i# %2k 3% DM K
LN B ZHRE , I 00 T K 27 44k, T 23 DM
KA R RERAS ) reah, v B 258 Jea i 4
i SIPR2 SZ{RIAYT DM K HAH G I & AE BIFSE .

6 FHEWIPEFEESZ A M2( CHRM2)

CHRM2 SZ 42 [ B 32K FBAEAE T O
0 VA R | 1D S DN R e (<00
RN LA IE & B, CHRM2 SRt 2 S AE i) &
B R P 5 BFSE R BSR4
7 nT 3 i PR AIE CHRM2 55 1) 3k, I8 5 55 Ik
PR FEE 0 DM K RS S AE | ok i A5 e Wi 45
O K FURE PRI 105 D T RE RS . (HLC A 9T 3222 0
TR b Rz T g R0 WU 45 o fE, OF R R4t
CHRM2 SZ 4%} DM 7 5 0 A0 As oA Q e, e 5y &
LSRR, H ETH P B U0 o JH % CHRM2
ZAKIBYT DM A ST

7 RESRE
25 BT MR IR AR S — R A 5 0 72 DM

TR SRR SR, WESE R BT R 2 AR A% 2 Ak

FXR PXR I VDR, DL K i % {& TGRS, SIPR2 Al

CHRM2 ¥ B2 5520 DM KA K JRIAET, AT A

AR N B e 2K i R R ARPT R

i 45 22 07 TN DM AT A RO KPR 2

K FXR K552 {4 TGRS 76 DM g HF 58 2 H AR

A BRI A B Z W5, (H AR 32 1

REKRMHS DM CREY HMARRAN I, PE

X TSt D A, BRIE IR 52 A%k g o AR

IR IRACR , SO O BRI IR 32 PR DML 14 3 15 12

FHH AT REXSAEJHE AL DM A9 52 BE S LR I 2E DM

VA J e B O < Ya s, AR kiR

rh s 238 i PR AR TR 2 M4BT DM B AERIE ST B At
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