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Research progress on regulation of intestinal microecology by active components
of Coptis chinensis in treatment of type 2 diabetes mellitus

LIANG Luchun', PANG Pai?, LIU Hanfei?, WANG Bin?
1. First Teaching Hospital of Tianjin University of Traditional Chinese Medicine, Tianjin 300381, China

2. National Clinical Research Center for Chinese Medicine Acupuncture and Moxibustion, Tianjin 300381, China

Abstract: Type 2 diabetes mellitus (T2DM) is a metabolic disease that has become a major health problem due to its high incidence
worldwide. Intestinal microecology is closely related to T2DM and is a potential target for treatment of the disease. Coptis chinensis
has a good therapeutic effect on diabetes, with the advantages of high safety and multi-target regulation of the disease. Among them,
the intestinal microecology is one of the main targets for its anti-diabetic effect. Therefore, this paper collected and sorted out relevant
research, systematically explained the anti-diabetic effect of the active components of C. chinensis through the intestinal microecology,
summarized the mechanisms of berberine, C. chinensis polysaccharides, and C. chinensis extracts in regulating the structure of the
intestinal flora and the metabolic products of the flora, intervening in intestinal targets, repairing the intestinal barrier, and reducing the
inflammatory state, and explored the drug transformation effect of the intestinal flora on berberine, providing therapeutic ideas for the
prevention and treatment of T2DM through the regulation of intestinal microecology by natural drug components.
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Z AN AERR R, XTOLAHE PRI (I8 9T HE RS 2 A
e Lo ARSCLL “gut” “intestinal” “microbiome”
“ diabetes 7 “ Coptis ” “ Huanglian ” “ Berberine ”
“Palmatine”“ Jatrorrhizine ”“ Worenine ” &5 4 < 17] ,
1t PubMed. Web of Science #4 7 H1, i 2010~
2024 TN IR SCHER, 0T BEOETE 1 R T I AR S
1097 2 BUBE PRI I T HLEEAT 2758, 9 T2DM (1)
YEIT B AL B B AR AR T R
1 EEERMURS AT IER SN

NENIEE RS D EE RN RS, Has
FRtrE £ g R R AR, ERMREZ, Y
A FIA 1000 28, HALLs ANT12EE L
HAFET] (Bacteroidetes). JEAEE[] (Firmicutes)-
2k I 2 e ]
(Proteobacteria) FIPEflEE ] (Verrucomicrobia) [,
LR N, T2DM 35 W73 B R 2 P b P,
TOEVE VR v T I TE A A N R,
ZHESME . FHAFERE, BAELE 1

Guo ZUOSH E iR Chigh-fat diet, HFD) i%
SRE AU AL/ R ZE R AT 16S IRNA
FRWF, KB BBR Al FREURMEFFEE 206
Fl (Erysipelotricaceae) =L, H38 & 5 2K}
(Ruminococcaceae) #IAFE £ (Bacteroidaceae) Fl
XUB AT AL (Bifidobacteriaceae) &5 J L 2 24 B O 3
FEo 55— TN RIp /N BRI S IR R B, R BIE SR I
AbPRIS , SUFT B & Bacteroides FIICEMR W Clostridium
innocuum 5 T FHLIM, Chen ZEU2 R I, B4 %
Romboutsia 55 db/db /) HE K . FH2C, BBR
BT IZE I FERE, & BBR FFEREEH IR
. TEHEARACIEHE (glucolipid metabolic disorders,
GLMD) /)i H1, BBR 235 FRIIFFE T, 98 B Bk
J& Ruminococcus FIARXT=EEI3, Fang S50 4175 b R 5
AE B /N B B 3 e & B BBR B T AT R R
Eubacterium FUE EEREBIIEE . Yao ZEISIF|H
16S rRNA ZERI P A8, RN BBR ¥697 JA
FUFFEETT. FFF# A} (Lactobacillaceae) #RHefA%}
( Spirochaetaceae ) Fl ¥ 1k #E EK e
(Peptostreptococcaceae) =FREEHHE FFt, MARTE
NI T S ST A N O S i a2 7
YRR AW . Li FU9KI, BBR KU EW
(berberine compounds, BC, HI/NEERR,, 754 2 A4k
A3 Be ZHE0 VYT db/db /N EEEER TR TM7
1] (Candidatus Saccharibacteria) &£/, IF L

( Actinobacteria ) -

AT E AL BIRE AL (Lachnospiraceae) FIAR B £}
(Clostridiaceae) £, il T FHELERFEE, [
B I FLERAT B Lactobacillus 17, CCP {ENE
BTS2 —, TR PRI /) BV T B A 0
RAIRTE & derococcus % BUS Witk Providencia-
B& AR Pseudochrobactru. FEWFEFL RCY e
#t (Rikenellaceae RC9 gut group) F1i2FERH &
Vagococcus WIAHX F B, IXECAHEE 14 25 T2DM
fabr 2 W EAHSG, KB CCP n] Re & @it 520 AH ¢
¥ 3 B R N i PR U8

BBR X} 18 B #F (1) 42 4 AR AR R BR
AT BBR W67 )R, ZEIT. Z2H y-A Y
B2 ARG 0o 191 Ming SFPOWER R, VRN EURE BE
AR BT IHE BBR 1697 5 F RGN, Q4G %1FE
I 1 i 98 v B AH B Klebsiella pneumoniae F1—Y64],
2 JEAE CRTE R AEERREE D, DL — 8 58 A B ik
o DRI, SR i T TR A PR B PR AL AT 75 gk
— BRI, N T IR EEX WA RAS R g2, Bn
SR H A 25 Wk FH 5 07 SRR IR IX — 785 78 XU o
WE &G AR v 2 B (Akkermansia muciniphila, A.
muciniphila) e NRpEHEEM AR —, DL
EYFEELEMEMN A muciniphila BAG OGS R 5 23K
PU AN AR W T8 BE B A IR (R4 A, BBRUGIAIT21D
CCPUSIFTRA[ % T2DM Mgl o BRARIOEE . A,
muciniphila V] 5G% 778 BRI S2 A0, FE AR A Ak
T ] VE AR b R A i TR R TR A R O
(adenine monophosphate-activated protein kinase ,
AMPK) {RY 18 R % %4222, Guo 251 8L BBR
I AN A. muciniphila W=EFE, 3% ERAG/NER
# -1 (zonula occludens-1, ZO-1) FIIK & & H
(occludins, OCLN) FFRiE, AT HY 5 i B o
AL, A muciniphila FAMEEH (Amuc_1100) ]
WwE mE@EBEE. TR K2 HE
(lipopolysaccharide, LPS) 7K-F1231, Jfn] G 23l
o-H I EE R IEYE,  FHAEE A oKL S o i 5T 1%
R 5 = MUVERAY . A, muciniphila 38 7] BEARHE JRI /)N
BRI P 7K1 i o 8 A 403 497 R s =547 ) 125260,
e AT UG A B ST S5 B R o X I
PR, A muciniphila FEILH 2 75 H PG HLE],
FEIRYT T2DM J7 A B /1.
2 BERERSRERERSWEDFAE

BBR 7E 7 IE IS A28, 15 figiE A=A
FEZ19 0.5%, P-#i%H (P-glycoprotein, P-gp)
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Table 1 Experimental progress of C. chinensis active ingredients regulating intestinal flora structure in T2DM treatment

- \ - TR I 5%
ST R F 7 AT X o -
FEIRICIZEL AR 200 mg kg /NEERR, THI8H  JHER4ER BIEEREER MAFREAL D 10
FFBERE
PR EEA STZ  50mg kg AR, TH2H  BHERE. LERE — 11
AN
do/db /] iR 200 mg kgt /N EER — DA K 12
FERERMEEL AR 200 mg kgL /NEERL, T2 HAFETT. MEREE — 13
g A C57BL/6I 200 mg kg L /MEERH, TTi14 ] MEFEAMGEHE. HMFEE. — 14
MR R
mlE e RS STZ 200 mg kgL /MNEER, T4 6 JA WATE T A B AL Bk, BREIT. JeE] 15
HRRR TRk R
db/db /MR 210 mg kg NEERRAL A O WONFEEL REEL BTREIT  BEERL EEEIT.TMTE 16
BERR R R Be LA, WPRE#i4F
T4 F
db/db /> i 136.5mg kgL /NEERR, FHU1L A FAATRE. BEEOM L EE 0 — 17
MRS STZ 200 mg kgt HiELHE, TH 4K WHEERANTEHE REERE. P REgw. B 18
B &AM R RCO M
HH, B
T2DM i 6 Ki/NEERRZG AL (0.69) , BER2 — PREE. MREERE, T 19
K, T 16 F FRE . AT H R
oy ML S AREER T 05gBid, R 2k, iKW B, MEREERE, — 20

Fi12

AR

TEMA BRI e B R FE R BAER, R SR s2
ZANEVERE R USRI A, BRI oA R 1
NRZPDLE i A R BE R R 2R 2 — B9, BBR
o =R AR P-gp MIAMTEThREA K813,

[V 18 B R AT 2 P B VR R U SR 2%
HIKARES), 2595tk RiEEE L, HeE
(AR =t 5 25 ) ) e A SR . E — TR SR
9 K SRR RS2 5 O TE 1 4L 5 R 7T, 53 BBR
LSSy ) B B B AR T AT, % 3K W o o A5
BBR 4 I AR % Ak B AT T 7 B /N BE B,
(dihydroberberine, dhBBR) #& BBR [ T #H1Xi5 >
Wz —, WpEEBEA A BBR ¥4k~ dhBBR, ‘E7E
A TE SRR A& BBR (1 5 £%, IX W] G5 i i
3L IE R B4 % . dhBBR B H AW R, &t
AL SN E AR ) BBR JEHEN LI, il H
PLIX A5 R INJE RS BBR ZKFBS), (S 14a-2 H
FALHE (sterol 140-demethylase, CYP51) J& T4
R P40 HKIE, 1ENSEEY SRS BOIER
KRN, RERSMEAL S RERTR T 140- R R

M. fEfEREET, CYPS1 AI{Eil BBR f)% i3t
b, SGoETEWRILBY, 7iEEFEL AR BBR #44k
HNEANEER, (oxyberberine, OBB), M &%
WAL B2 #HRE ¥ 2 (nuclear factor erythroid-2
related factor, Nrf2) {5 5 IH S mRNA Kik, [FK
A R MR 4 2 b MR mE VL RE 3- BB
(phosphatidylinositide 3-kinases, PI3K) /Akt {5 5 i#
FEIZKT, s H B R U PR A FHBT
3 HEREMRSBERBERERES

P iR 3 BB & (gonadotropin-releasing
hormone, GnRH) K SZAARSE KR BWMIE RS, R
AR i A ik, Az R 5 T E ) mRNA
JRBARIFIRS), T FEEREH, GnRH BSh7H TG0 55 1%
AT R, TR PR R AR XY, BBR
AL3E ISP GnRH-HI U = A 2 FEIIR-1 (glucagon-
like peptide-1, GLP-1) 42 F1 A i 1 22 2457 5 B
P40 (mitogen-activated protein kinase, MAPK) &
AR PERAERRE P K BRITTLARE ATk g 2R 1410,

XUHERE (disaccharidases) & —MZ 5K &
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AU AN ) B WSO, 0 AR A S 22 2
M4, AN RERIR L Z 4L, BBR X
I T UUNRE PR -5 26 4% 1 PR B EL A FR /R FH 430, I
I & AP A (protein kinase A, PKA) &40
T HEBR S TEA mRNA R, IX AT e H R R 1)
BLlz — B e AHEE A & g (fatty acyl-
coenzyme A synthetase, FACS) /& —#f' i FadD 4wh%
O, A TR A, (A R AR
Wi HETNR (free fatty acid, FFA) HUERHERAS), HWFF
KIL, BBR A LUBGE B Bifidobacterium
breve ] fadD R3¢, IG5 RIZ 1A FFA %A
MG, Gl BER S s A R BT, AT A o0 4
Ja MG A PEAAE T, T B8 -t 2 ) T2DM R 1) L.
JUE R L5 2 T PR 461

4 WEEMRS THMAERERR I

4.1 FEHERSAAER

FEEEARITER (short chain fatty acids, SCFAs),
25 RE T 45 i A DR ST T AR 110 AR Y e IR AL P Al 7K
e, FEAFERR. 4R WM TR, BE
] SCFAs Rl AR =AW EER, Dk
W BERNA B & RS, BBRIO214SI CCPUS]
AN Z Bl SCFAs 4HTE 1), 40 T IR F i A
J& Butyricimonas~ 2¢¥K & J& Coprococcus- 8 B ER
J& SAFEE B Allobaculum , S H & . S 25 AAT
Blautia. T WR¥KE & Butyricoccus FN25$i T # &
Phascolarctobacterium %5, FE 3¢ 5 3508 SCFAs ¥ ¥ .
Ming 252056 T2DM 5 (1) S (E A AR 2R 47 7 B R )
J¥ 3, BBR AT G AR M B R 1HIKR BBk
8% B R
Ruminococcus torques %51~ SCFAs B HIEERE N,
HH R AT T 2 — Fh B ad A TR PR A
REWEr e TR, MPRERIA A RIFHICGE R,

W 25 R T R 324K (free fatty acid receptor, FFAR)
52 FFA BUEH) G EERECZ A, HAWREE
MRS HDIRERY, HAl, A 4 F FFAR fE4 2
W EREZ/ER], Hr FFAR] 1 FFAR4 i
B R AT BE AR TR B0, FFAR2 Al FFAR3
4 IR PO R % 51521, FFAR2 Ml FFAR3 75T %
PR, RN b4, SCFAs AJ
5 FFAR2. FFAR3 %%, Ml GLP-1. IKERERR
(peptide tyrosine, PYY) SRR MW, W E
A REEASAS, Mk T2DMEZ],

TR WE X EZRERENRNIR . —, EA3)

e .
Ruminococcus gnavus

Vil s I R B AR g K A, AR 2 P
AR, GFREIERGE . BERE. R U3
I AN 2 B DA S R G iitsol, T BRIG YT T
PE T2DM /)RR REFF SV IFRES AT, IR
AH MG R EL AP, 8] % K7 -«B
(nuclear factor kappa-B, NF-xB) 3%V 3 i i %
ERAS B850, [ f b ] gl TR i s B
(serotonin transporter, SERT) Fi 4 {04 A4 1 i
Wi %k v (peroxisome proliferator-activated
receptor Y, PPARy) IR1% A7 1E @ {00, — I
F T [E T2DM & Z AL A R Fi R ], 83
Jop 3 v TR R AR B P DB, Wang
SRS I, CCP ¥RYT I3 B T2DM /RS fE
TERERHIRE o SR AE —TUER X8 Fe 52 02 (1B 7T
o, BBR W35 PR T IR IR, PRILT BRERIK
FElo, Ming 52006 T2DM 35 [ S FEARHEAT 22
FEDRI P B, BBR VATT G =28 T RRER I 2 [
FREEpA o Zx EFTIR, B R I i
B SCFAs HE T 23 2 B PRI, SR T B AN
[ Fh2 1) SCFAs M HAR UM 43 75 ik — B 5¢
4.2 REitER

REYTER (bile acids, BAs) J2& A [ B FIA 3 7= 4,
CINYSCEBuRy et i iw )it G s - N R e 7 N
MG EAF S, SHURRACHA RS EZAER, ok
TR NHWIRFNIRE 2 2K, ImiE i £ E S 5 IRN
JEVFRRAARHHLRE . WHFERY, T2DM 5 BA itk
ANFIZE A 95162641,

15 JBEE X 324K (farnesoid X receptor, FXR) &
MRV BRI FE 2R 2 —, EFERZE hERIE,
XTI ERAR A A HE S . RS & EAaF
TR FXR B0, 353/ /D 5 Z SRR AR (small
heterodimer partner, SHP) DL BT 44 g A K A
¥ 15 (fibroblast growth factorl5, FGF15) ik
(FENART A FGF19), M P o IE R A B
FREMEE (cholesterol-7a-hydroxyase, CYP7A1) W4
BS M BR A R, S 42 IH R ) AR R 65T,
Gonzalez Z516VA I A JPE R85 LU KR BRI /) BRL A A
7 FXR 5 5 W WS, F45 TH A BN R -5 1 FXR
Ry SR /N B IR R, RIS TR F 6 RN R
EE, B FXR R/ ot IR & i S IR e
JHF TR R AR IER I B B Pt o A -B- BUH
% (Tauro-p-muricholic acid, TB-MCA) & —Fpzh&
RHYER, A N—F)l FXR F5507 v #0H] FXR-#HZ
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P A5 5 B (17K, b R BRIk, KA
PUAEIE % PR Sp A0 TG 197 (1) FH 67, BBR YR Y7 1] 2
T TR-MCA W FENOL, 33X 55 i S ik o35 A
e A I () 45 R — 30 Li R IS SR L)
BT SR R A W T B R P AR R AR s, ]
L b i T B A I % A A ORI, Rk
SAMAN AR AL A0 1O8177 A (1) BAs R4 AE 25 AU IH IR
( ursodeoxycholic acid , UDCA ) F1 4= fifi H &
(taurohyocholic acid, TCA) %, H&HNTA YR BR
ARUTFHSCHIFE A (cbhy bai), [RIRAGEE T —NPLFI
1R B AIAR B 8 o E B B R R, SO B AR B 2
FEARETT ER KRS (bile salt hydrolase, BSH) 1148
w, AT IER AR, I H UDCA
TCA #N N2 FXR FEPUHIT274, X 3R I s L
Yiay BB R ER IRV ER, #0 FXR DAk

LHHER (deoxycholic acid, DCA) A& HfHER
22 iy 38 TR AU AR I — PR R IR VTR, Li S50k
Bl BC fEks db/db /N AR A, AL T RE S
B T AT AR R, [F 50 R E A
T DCA 1724, #Eif L4 Takeda G HFH
Bt3Z 4k 5 (Takeda G protein-coupled receptor 5,
TGRS) I IA FIiga ey MUBE 2 AL IR 20 M AHOC o SR T
E—IRENL. XE . EAMIERRIEH, s
KB BBR A] fE A 38 ok H0H A KB R
Ruminococcus bromii, T T %% DCA #2& (H$5
K4iE DCA HE A NHBR AN A-fe it SRR ) [
RIS FGF19 7K-F, DLMHEN BBR i@ id /> DCA
i FXR, M2 s /EH, RN BBR
R E VAR A Bai LW Eggtherlla lenta, T
Z 51 BA AR Z AL, A% Bail. Baid.
BaiN, Rl =gty To/B B2 I M) BaiEM). Bai &
DRI AT FH SRR 5 7, (S0 S IRV BR R A Tou/B-Jiit
BIEAER, ¥ CA/CDCA 45 DCA/LCAS), #
T, BBR AR X BSH BT EH .
Tian SFUCIFEAT A N AIAR S M 78 &30, BBR FRARAR B
f% XIVa M IV F=J2 ] BSH 3%, SETCA K
B, X5 BRI A RARTE, HE AT e
TR R TR EAAAE R . B2, #£ T2DM 3
girh, BA SRR BARNLEM FZIRAWT L, BAK
YT TR ISR 7 — PR RN
4.3 SEB

Y HE R R (branched-chain amino acids ,

BCAAs) F175 FA IR (aromatic amino acids,
AAAs) ZZ 5EA G HACEIT 2 R, K
BCAAs BfFA R stRARMF R, AAAs B
AR RNERMEARAR . X 2 RAER 5K
By B ARPUAHKRUT78, Hodp, R R ARBTA]  EU1E
BT BCAAs IAEYIE g N, SIS, i
# BCAAs W n[1EN BiEE 50+, NMFAEES
RIRPUR RS, el i, SRS FHIRIK
Prevotella. @A B Bacteroides vulgatus 7&3%
IR LGSR A YA B EZYIR, 0 BCAAs il
AAAs EF K-, ARASRHEI B4,

Fang Z5U45%F HFD MRFR /I BRI S AE AT AR 4H.
ORI, RRERR. RNER. AT RET
i1, BBR A 2 5 K X Fhef 42 . [F]I, BBR fig
AR S i A AN LIS T B R . (VB AR TN
IR AAAsS), Plovier 2235 8, %} HFD /Nis
JtiF BBR JE T ESARI KT RE T, REH
(Clostridiales). #EEKEEFl (Streptococcaceae) 12 #
BN E IR IKEFF (Prevotellaceae) UL K BEEK &
Streptococcus HTRIKIKE & Prevotella 55—
BCAAs 13 B i %MK, 2 PICRUSt (phylogenetic
investigation of communities by reconstruction of
uunobserved states) 74T, I 1) 7 3 R 4 Dl e 45
SCFF BBR AJ I E iE A R T- T BCAAS AEP&
FEIULRL, AN, BBR AT ELHEMG N AMLI2 48
A1 3T3-L1 a4t BCAAs 14 iR, X 467
T BBR /> 41 A BCAAs ITETENLEI .

5 BREFEMRSTEEMERESRERE

R E R T BU B i s,
FEURE A BRFEEAREY . R ET S
LA BERR, S ANURIIRAIER REE57, I
PRFERIF U ARREIRGS, (B R A KR
51 REEE

BCIESE (tight junctions, TJs) A&7 5 FE A4
K< —, B OCLN. ZOs MIH&&EH (claudins,
CLDNs) A%, X3 KEHS5NshEAMIE 4%
AHABAH M R R A B 1 b Bz B 881, T FE i b R
AN T e B, RAEAER I R b B 1)
e TE BRI B, LERE PRI /N B, TI ARG ER N
ZO-1. OCLN B2 T i, ighthasesi, BBR A2
TR E G & Z0-1 1 OCLN [RIkI317:9091,
b, BBR HEMKE 5240 120 H A ATARIRZN i /K010, ik
AT HG 025 i 20 2P R 40 T ) RV o WA = 3. Gong
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ST S PR IpE KX S L e 24H i ) B Ak 5 4 A B
BBR ik RE 3 B b R 4 L R) &G 5 3% 4% Cadherens
junctions, AJs) Fili. # KGN,
52 BR&SMYERFFK-2

GLP-2 2RI b R R et AR KR T, 2
BE AR R R R s AR R () G5 . F A T,
MR RE IR B R A R Ja B AR, 3] DA
BRI E 1ash, BN it 32 iniE b b
Dielde 1E 2 BUBERRM R RARN, IR AIZIEH 2]
GLP-2 7K~F T Ff, BBR IR AT B2 AL A0,
FW GLP-2 s s I TG LR IV AE VR YT HE R
5.3 BEZ#E (lipopolysaccharide, LPS)

6 2 Hl 2 B 2 IV B 4 i AR R A R 43, E
B R S R, e N R R AR E R
BOEVERY, AR N B R UAE A AR 4G TR 1,
X FRAR P P9 B 3R UAE %) 2 R 2 51 R B
HEIERE PRSP QLR AR IR 2 EO R
(P E B R R 2 — 87, LPS ] BE A S AR TS K AR
N, ‘BAEN Toll #£5244k 4 (Toll-like receptor 4, TLR
4) FIFE AR, 5 LPS 454 5[ (lipopolysaccharide-

$ \% -

GLP-21
iFEZ R Jh‘)

‘:z}&

FRfEE  NRAER

» </

e

binding protein, LBP) Fl (A4 734t Pt )5 14 (cluster
of differentiation antigen 14, CD 14) Z5&TEH—%
&, P15 TLR4 Z54, W& RIE(E 5 SEERPY,
TG 515 @2 W NF-«B F1 MAPK I35 AL,
Al 5] AL i 20 M B o R R AR R F -o0 (tumor
necrosis factor-oa , TNF-a ) Al [ 40 ffd /v & -6
(Interleukin-6, 1L-6) BRAN K] 4 AELS, 4513 ik & 25
R, AR 20 T IR B R AP O AL K ELPO,
BBR V597 A [ LG LPS /K-P-U01793.97 ) Jf 5 28R
U TLR/NF-«B {5 5@ i SR R 7, Horp 65 TLR2.
TLR4. # K+ «B #4935 a(nuclear factor kappa
B-inducing kinase a, IKKa). IKKB. TNF-a. NF-kB
] mRNA FIEE 3RIENT, BBR 485 i B #HE0
i HFAE LPS/TLR4/TNF-o0 il #4155, AT 2 MMk 55
FACHIS, Bbsh, BBR WRE(C/IZIE LBP. CDI14,
TLR4 FIEEFE LA F 88 (myeloid differentiation
factor 88, MyD88) &[5k LALLM IKKB [IEHR
b, WATHERR K R4 TLR4/MyD88/NF-«B 15
FIPRA R T IR, SR RS RE, XL
S URTTHLE AT RE R HYRYT T2DM gttt —PU,

IN"g §

-

0 Tt
AR

ikl

i FFAWR U
Bl 0P8 /o
&

o
o

1 HEFMERSBEMERESSIRRFZIET T2DM #9HLE

Fig.1 Mechanisms of active ingredients of C. chinensis regulating T2DM through multiple pathways of intestinal

microecology

6 ZHESRE
PEAHRKEVIFRIES, BiEMESSS 2 T

PRIGIIR AR JE, T2DM B3 5 (g N 1 s 5%
FFEWI RS . BOEE A RRAY BA Zatim.
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