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Research Progress of Probiotics in Alleviating Type 2 Diabetes
Mellitus

LIU Jia, XIA Yongjun, XIONG Zhigiang, SONG Xin, AI Lianzhong, WANG Guanggiang

(Shanghai Engineering Research Center of Food Microbiology, School of Medical Instrument and Food Engineering,
University of Shanghai for Science and Technology, Shanghai 200093, China)

Abstract: Diabetes is a chronic metabolic disease caused by multiple factors, and it is an epidemic worldwide in the 21st
century. The intestinal flora of diabetic patients is imbalanced, with reduced antioxidant capacity and low-grade
inflammation. Relevant studies have shown that probiotics, as a kind of living microorganisms that are beneficial to the
health of the intestine, can relieve the symptoms of diabetes by balancing the intestinal flora, reducing the body's oxidative
damage and regulating the body's immune factors. This article combs the two commonly used methods for screening
hypoglycemic strains with a-glucosidase and DPP-IV as targets, and evaluates the hypoglycemic effect of probiotics
through in vivo experiments. At the same time, it further summarizes the mechanism of probiotics in alleviating type 2
diabetes from five aspects such as intestinal flora, immune response, oxidative stress, short-chain fatty acids and intestinal
barrier, in order to provide a certain reference for related research on type 2 diabetes.
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i B 52 56 (Oral Glucose Tolerance Test, OGTT) 7] Ff
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IEETHEOLT, i AL T3 &P, ()Y
Jo B BRI YR, 55 =2 [Q A gH s a2, 45 == QM
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SRz, MTRES | R NBER IUAE, SEURLS, B 40
IR JA T8 [R] B 28 RE 41 it PR 7~ 40 i 8 SR 2B AL 7 -
o Tumor necrosis factor, TNF-a) . F 4~ &
(Interleukin, IL) -6 3G 0 LA A4t 4 40 M IX
IL-10 M9/, 51 &k 45— RPN AR R F M R 5E I
R, THR G ST, 51 RBRSEADT, s
T2DM AP, FEREEPY TS s S e v
AHEE, T2DM AR P IL-6, TNF-a Fil IL-18 i3 T}
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Table 1 Effect of different probiotics on type 2 diabetes mellitus
432k S JA# FlE(CFU/M) boE3 fEM E =P N
T A T
T BT Ql4 ol 84x10° FIIEME SR AISTZ(35 me/kg) IL-14. IL-6., IL-8 F[# "
RlT RS LA Gl5 " BSHIUT2DM Wistar kBl Tk, 282k FFFGLP-1, PYY |7t (24]
2515 20-1, Muc2. Occludin_ |- F}
FBG. insulinfll
TR OK67 4.5/ 10° CS7TBL/6I/INER 45 HLPS, TNF-a. IL-18 T, IL-10 [T+ [25]
2515 20-1. occludinfiiclaudin-1_|- T}
FBG. %% . HbA1cHIIFIEFMDA T 4
] g IR FISTZ (30 mg/kg) JFNERGSH T
Al T LA NL14 124 10° S IT2DM SDA il GSH-PX |7}, CAT -7}, SOD [-F} (21]
PR S LRI Y Th BE
IR SR AISTZ (100 FBG. HbA1cHITC. TG. LDL-C F [
TEFLAT B CCFM0412 12)& 4x10° mg/kg) FFMT2DM  FEPGSH L F+, GSH-PX -7}, SOD -7+, [26]
C57BL/6J/INER, 1% HHTNF-a FF% | IL-10_1- 7}
yﬁm&ﬁ% W23
?!é&ﬁgé{ﬁ%@ xgg FBG. insulinfll
ploonitiis TC. TG W
Tt‘ﬂﬁiéfﬁ% o 6~ H 5310°  30~60% HUT2DMIEH Adiponectin 7 [18]
IR T W24 mlﬁf%gf’”
FLERFLER W19 "
FLERFLAT W58
ADR-1F#{IKHbA e IR & i, Sm e G+
A ADR-1 A 4x10° R PRFUAT i i
BRI ADR-3 64/ axqge  ZSTOFMTIDMIEH o smbig, e s A 127)
FFRE R
FBG. insulin F[%
107 MLIHLPS. IL-6, TNF-a R[4
BT B LA NTU101 93 10° AR R TR (1 SDK B Zloccludin b FF [23]
10° AFEGLUT2, GLUT4 |-}
& i 2H 21 Adiponectin | T}
FBG. GLP-1, PYY F[#
S = EEHISTZ(30 mg/kg) i S TC. TG, LDL-C F [
DT NCUl16 SJd 10’ T2DM Wistar & il SODFIGSH-PX | J}. MDA F I (28]

LR NIR. TR BTV
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PSR OB w0 |V R 1 PN R e B A N TR 1] S S I E 2
#l T2DM fy %A . Lim 282 ik 57 2 B /N BR O AR L
FRHTBe sakei OK67, AT L3 iyl 2D 7 48 AR 40 it 5+~
TNF-a. IL-18 F IL-6 AR5 HFD 55 5 14 /55 1ML
. Chen S5 15T R, BEZEPEZLIT B CCFMO0528
B hn w5 A PR T IL-4 A1 IL-10 /9 20k, 1/
TNF-a. IL-6 F IL-8 HY3RIK, JE—2LAENRAEH I E T
I LB HEAE PR 1 AR IE O, T4 rUESE BRZENE FLAT
# CCFMO0528 X bR A PRV 2 i v 5 1 2
P SN R SEIR o
3.3 BOEUNHRN

AR TR TR DA FE I8 32 45 Fh AT 5 ST, &
SRR T R e Je iy, R B R ES A 15
G, SR, 5 RS FEIECT . AN BRI
BRIvE K s 1) I AR QR V), FEEm o i Ah R
5y B AR, BEARZH LR XTI 02 2R i st 5 1S bk ot
=1, PEBERIR I R TR, 558608 pftsr sk
HF AEGE T {el B X RE 4, T2DM S 2S5 i A4S )5 2 h
) SOD 7K 2 REAIK, MDA /K- B33, M
18 R PR AT LGE RV B A 2R a2k
N, F-mIEH AN A e SR A A A S R,
WG AR BT AT W 5, G P A LT
RREM R . 2 A TR A S SR — R 24 A R4
AT UR, Zheng 251 HIEFE A 25 2L B A& A0 AT
S BRI R A I VS B E e AR an: Rbiéa i
BE /1 (Total antioxidant capacity, TAC) FI4F Bt H ik
(Glutathione, GSH), JT[#KPY _[F (Malondialdehyde,
MDA) ] 3¢ ik . Zhang &5 P2 3¢ BH 3l 4 BLIE FF B4
01 nJ b 25 Pk 52 08 PR s IR BRI A8 40 £k 4y 1B Ak ity
( Superoxide dismutase, SOD) . T & 1k =
(Catalase, CAT) . 2Bt H ki E AL ¥l (Glutathione
peroxidase, GSH-Px) Al GSH 7, Bk MDA 7K,
[FI AP Nrf2 B35, i/ Keapl BYFRIN, AL FHT
PHIRIR YE o Zhu S8R AfF 92 R L5 T2DM KB
FHEE, MEFEE T EEZLATEE NL41 G E s i
' GSH. CAT. SOD HJ/K-F, Bk MDA B &, i
IMUBEYK 2 25 0E 8 K, AR TS p duifa i T Re itk
M2 T2DM 1A T,
3.4 EMEHERRHERN S E

45 5% 18 W5 2 (Short chain fatty acids, SCFAs) 42
FaiBE Y R S AT 4 R 7Y, B LR
RERAN T 1R, 1EfE FEN RIEEF R IVEM . whgEak
B, SCFAs TEVH 9 1 AR HE S CHEE ], SCFAs
T ¥ T G &E E M B 32 4 (G protein-coupled
receptor, GPR) 43 Fll 41 k& % 4= ¥ 5 i “, SCFAs
1 GPRs UL RIBCT Ui im B3 GLP-1 F1H 1%
Z KIS I K (Peptide y y, PY'Y) 43 A3, 33 9 b
ZEAPREAL 2 AR MAE 0 VE AT S 0 PRI 14 &
Az o TEITEEN TS R I AR O BRI I 2
15, 2SR SEE R T R /K Sk 25 R, sk T 2 BUPEIR

R RIS . ARPEHRAE W o8 R A RE B N REN T
DL 25 REAIC T2DM /)N BRI IMUE K SRR 5 22 AKX o
AT UL RERR DR IR AN 2 AUNE DRI i) & R g VAR =, T
D FE 2 A TR I IR B R T IR 17 5 ke, A 30 ST U
IKSFHIVER . Li 88PY F5T & BLFLIR P G15 F1 Q14
WEEIEHNT SCFAs 4HEA 197 Az (Z2 M0 vh A LG4
FFERD, I H _LVE T ZMRER AT FREh 00k B, [R4h
11 GPR43 mRNA FKix¥ N T 1.54%, % 3FE GLP-1
1 PYY BYH A 2 N (P<0.05), R 2 Al
WEPRIR /N FRA AT 2 FOVE o &Sl SR aE A
YIFUATE 173 AT LIEBE SCFAs myr=4:, 3 Eal LI
2R R BB IE T GPR43 1 GPR41 JE [ ik
o, WEEAGE T R B . IMABFIERAT-. FIBgaseo
P T W ZLAF A K11 R S5 IR AR & 1 STZ 5 519
2 AUPHIRIpG/INER, BRI, SAANZH R RRAH LY, T
FLATEE K11 3697 T T O /R TR AN T BRI &
HIKF(69.61%. 16.07% F1 52.69% ), I H 3147
T GLP-1 1434, BEAKT T2DM /N A9 IMUbE .
3.5 AT AERRE

Wit ot R R AR B A T RE 1 — B TR B2k,
T BRI RE 2R th A e B SEER Y, ARG RS 5+
W B Sl B R R LR B, RIS O e RH - 41
B M LPS 558 5 Y ot ifs o okl Is e A L, AEFFHL
RN RREY . Y7iE B DIRERIR, M5
sz 3, il A e N, AN PN AU, A
JNE TR 5 RHRPTIE S5 2 BOWH IR IR A2 A i BB
K81, Horton 55 BT Y UEH] T2DM B 25 718 i i
PEEYARAY,, 455 R T2DM 8 35 17 18 30 35 vk b 35 4
i, 5 RAER T TNF-a F1 1L-6 /K5 hnAH ¢ o
Ek, £ bR R dE e . 4 R B e RIS
FOBTIA AT 25 R 52 . Hung 4523 FEITEFLAT
FEEAP NTU101 MRFE SR SRS S0 2 BUNHPR I
KR, 458 3R, 9 JE BB ZLAT B EAD NTU101 /Y
VRIT PR E 45 17 v B 9% 1% B8R 1 Occludin mRNA |
JFNE GLUT2 mRNA FIAEIZH41 GLUT4 mRNA 1)
ZEIR, BEANILKT A LPS BY432, IR RRAE T Ry ZS
M o . VL AU SR SR BH 4h S B Ak B S A
STZ #5519 2 AR K BRI AR ZLATF IR 173, 7]
LR 2 L JE g i B % % 45 8 K ZO-1. Claudin,
Occludin M Zh4E 1 MUC2 P A2k, W08 1718 2
5Tl EE, TS S R U o
4 4HiE

ASSC AR T ARG N EAT R T 2 A T A T 158 T
B3, RN PP 2525 B I BRI PRI L], BE 4119
SRR R BA G- 16 TTME RIS 19 25 28 s R It
Jria] e AHEMHIRIHLIE A At M Z WA E R
SR, I ASE] 25 A B A E R L 22 HAC R A rAs
[ Bk, RSRNARLE G5 UL A BRI EHE
S 2 Y REERERE S, AR < XPRE TR 257 0k B L 1Y SR i
PP o[BI AT DAZS 802 5 2 A2 B i &, 3
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