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Abstract

BACKGROUND

In recent years, the role of intestinal flora in the occurrence
and progression of irritable bowel syndrome (IBS) has
been gradually recognized, and, as recommended agents

Baishidenge  WCJD | https:/ /www.wjgnet.com

for the treatment of IBS, probiotics, which can promote
intestinal motility and correct and maintain the balance
of flora, have been proven effective in the treatment of
gastrointestinal diseases.

AlM

To investigate the therapeutic effects of microecological
agents combined with metformin in patients with type 2
diabetes mellitus (T2DM) with IBS and their modulatory
effect on the intestinal flora and the Toll-like receptor 4
(TLR4)/myeloid differentiation factor 88 (MyD8)/nuclear
factor-«xB (NF-xB) signaling pathway.

METHODS

Two hundred patients with T2DM with IBS treated at our
hospital from August 2018 to August 2022 were selected
and randomly divided into either a control group or an
observation group, with 100 cases in each group. The
control group was treated with metformin alone, and the
observation group was treated with microecological agents
combined with metformin. Intestinal sensitivity, intestinal
flora (Lactobacillus, Bifidobacterium, Escherichia coli, and
Enterococcus faecalis), short-chain fatty acids (SCFAs), blood
glucose levels [fasting blood glucose (FPG), glycosylated
hemoglobin (HbAlc), and 2-hour postprandial glucose
(2hPG)], and serum levels of TLR4/MyD88/NF-xB
signaling pathway-related proteins were compared between
the two groups before and after treatment. The incidence of
adverse effects was recorded.

RESULTS

After 4 wk and 8 wk of treatment, the numbers of Lactobacillus
and Bifidobacterium were higher, and the numbers of E. coli
and Enterococcus faecalis, intestinal sensitivity, and serum
MyD88, TLR4, and NF-xBp65 levels were lower in the
observation group than in the control group (P < 0.05). After
8 wk of treatment, the levels of butyric acid and total SCFAs
were higher, and the levels of FPG, HbAlc, and 2hPG were

2023-04-28 | Volume 31 | Issue 8 |
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lower in the observation group than in the control group
(P < 0.05). The incidence of adverse reactions did not differ
significantly between the observation group (9.00%) and the
control group (14.00%).

CONCLUSION

Microecological agents combined with metformin can
effectively reduce intestinal sensitivity, alleviate gastro-
intestinal symptoms, and enhance glucose control in patients
with T2DM with IBS, which may be related to their ability to
correct flora dysbiosis, regulate intestinal flora metabolites,
and modulate the TLR4/MyD88/NF-kB signaling pathway
by increasing the abundance of probiotics.

© The Author(s) 2023. Published by Baishideng Publishing
Group Inc. All rights reserved.
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F o B -F88(myeloid differentiation factor, MyD88)/
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IBS % #2001, FALL A ML, 201000, *FE2ERK
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BGLBATA . REMHE. KWAFR. EWRE).
B i8 A AR 5 404244 B 5 % (short chain fatty acids,
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T2DMFEIBS I, F- M IIERUREE . mIE e MiE
B, AEZK T Tollkf: A% 1&4(Toll-like receptor,
TLRA)/HEFE LI F-88(myeloid differentiation factor,
MyD88)/#% K| F-kB(nuclear factor-ib, NF-kB){5 5 i 4
AR R T 2 0 RS04, DI N T2DMAE:
IBSEEF G ARIEAR, $2 i HAE B KPS %,
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Y. WE. ek s A R TR
G IREBN OB SO N D RERERG &5 ARAE IR
HHMRFERNA F 2455, At
1.2 7k WIS T HOE SCRER T, iR m e,
SE I T B, B DAL R BRI R Y, RS
EIZFN TR, HYERRRR A K AR 5T, YR IR
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XPHELE: TR — RN R L35 2 i B BR A ],
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(i 2 EHZARRA R, E 2517510950032, ik
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1.3 MRFEAR (1) BERE: SiitmaeERs . MRl R
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TE U RS L Va9 105 VAL B I TE UK, £
FEIEIR(0-770) MEIK(0-697) B IRYE (0-753) ¥4y, O
NEIRVE 53 ELFE RGN R AE AR PR 3 A 2%, & it
PR B R VA, 3£0-104), HAFH 0431 14,
1-3431FR25r, 4-643 1 M35y, 9-10431H R44y; Ja# 01K
TR0y, 121k N1y, 3-4024Y, =51kt N34y,
A ZN0-75y RN R VR 4. @K VRS B FE KR
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fEECHE S G IR/, 293 JoHEE BCHE SIS BEIK 39 2%
fifts 357 AHHE B SS MK TC G2 A B R AE0IR A0
gy, BUCRNGE, 3-5U0257, >500CN355, —3 2 F0-64>
BRI E 7. GRETE T BREHME RS R, HE
IR r WAE, FHoh&: HHE 12008058, 3-4iK
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MS) ] e it B 244 0 7 B Ao PN B A DT TR (short chain fatty
acids, SCFAs) 7 &, HERfIC AT IS 3, (5)IMAE K- 43
BTFRITHIS 16974 wke 8 wkJE REEIH IR 25 IR kI,
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H B A A 3T 0 5 MU B B[ 25 BE LB (Fasting blood
glucose, FPG). F#{L 4T % M (glycosylated hemoglobin,
HbAlc) % J52 hifi §%(2-hour postprandial blood glucose,
2hPG)/KFARALAE L, (6)TLR4/MyD88/NF-kB1% =i i :
YRITHT 0974 wke 8 wkE K FH BRI S W BRI
IMiEMyD88. TLR4. NF-xBp65/K-F-251k, a5t
VT REBI FE TR BEAS U BT P RR A, Tk s e i B
BAE, (DA RRRPL @k E. M. B2, OF%
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2 B8
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2.2 WA E AR E TALEE SL WIER2FTR, YRIT T, P4
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xR 1 AE—REPLER

BMI(kg/m?) [=Eaznd
45l Bz R IBSTAE(R) <18.5 18.5-24.0 >24.0 SME =l
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tly’ 0.181 1.814 1.436 0.335 0.231 0.194
P 0.671 0.071 0.153 0.846 0.631 0.660
BMI: (AFREIEEY; IBS: BERRSIE.
R 2 MAREFRREZILERMmean +SD, 4
=] A%l n B3Rl 8534 wkig 58738 wkig F P
WIE2LH 100 6.00+0.28 2.52 +1.00° 1.00 +0.36° 1631.656 <0.001
\ WIRA 100 5.96+0.32 411£132° 3.21+1.08 202.963 <0.001
e t 0.941 9.601 20.255
P 0.348 <0.001 <0.001
WIE2LH 100 4.69+1.12 2.00+0.79° 1.32+£0.48° 451,785 <0.001
WigY 100 5.00 + 1.43 3.69 +0.87° 2.89 +0.56° 109.267 <0.001
B t 1.708 14.381 21.286
P 0.090 <0.001 <0.001
WIE2LH 100 5.23+1.28 3.02 +0.69° 1.01+0.35° 597.510 0.081
- WHRAH 100 4.97+1.10 4.01+0.76° 2.72 +0.69° 168.931 <0.001
1S t 1.541 9.644 22.102
P 0.125 <0.001 <0.001

SREEEMELL, ,<0.05.

xR 3 MEHEEETIERIMmean + SD, IgCFU/g)

mE 285 n SaTsAl 58734 wkig 58758 wkig £ P
Pkt 100 6.83+1.26 8.76 + 1.52° 8.98 +0.68" 96.273 <0.001
. WHRA 100 7.08+1.04 7.85 + 1.00° 8.12+0.73° 33.417 <0.001
WUATER
¢ 1.530 5.002 8.620
P 0.128 <0.001 <0.001
W28 100 4.95+0.94 6.74 +0.89° 7.92 +1.44° 178.932 <0.001
. WHRA 100 5.15+0.96 5.87 +1.10° 6.71+1.27° 48.840 <0.001
BRI E
¢ 1.489 6.149 6.302
P 0.138 <0.001 <0.001
W28 100 9.52 +0.56 8.65 + 0.45° 8.04 +0.31° 271.104 <0.001
L TERE 100 9.64 +0.65 9.23+0.52° 9.15+0.33° 25.854 <0.001
R E
¢ 1.399 8.434 24516
P 0.164 <0.001 <0.001
W28 100 8.42 +0.64 7.87 +0.38° 7.37 +0.42° 113.294 <0.001
- ERLH 100 8.58+0.70 8.32+0.29° 8.00+0.41° 34.115 <0.001
EIZRE
¢ 1.687 9.414 10.734
P 0.093 <0.001 <0.001

S@EBITAIEE, °P<0.05.
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*~ 4 MAPEEERETYELER(mean + SD, ug/g)

e Prl » 2B AR T8 7TR RBR FIXER FSCFAs
NIZ24H 100 1187.65+547.68 70532+25952 732.25+ 18965 80.65+23.69 12032+5328 75.32 +23.24 290151 +56385
YR 100 1196.74+61258 697.58+22136 721.68+24597 84.20+31.28 11674+4849 78.10+28.10 2894.94+51237

BISHl ¢ 0111 0227 0.344 0.905 0497 0.762 0086
P 0912 0821 0.732 0.367 0620 0.447 0931
TZE 100 131858461262 75225+31028 97562421258 82.10+35.98 131026278 73.44 +32.77 333301 +647.28°
g TR 100 125685251238 71232225729 7153220865 8533 41.00 1148525658 77.0030.12 296167253317
¢ 0.773 0.991 8.338 0.592 1913 0.800 4.428
P 0.441 0.323 <0.001 0.554 0.057 0.425 <0.001

SEEETEMELL, *,<0.05.

xR 5 PAMEKEELIERMmean + SD)

IGi[=] A3 n AT al 8534 wkid 58738 wkig F P
228 100 9.78+1.13 8.11+0.97°  6.16+0.82° 340.734 <0.001
WigA 100 9.84 +1.02 8.32 +0.83° 7.32+0.91° 188.879 <0.001
FPG(mmol/L) t 0.394 1.645 9.470
P 0.694 0.102 <0.001
228 100 9.17+0.71 8.22+0.64°  7.11+0.75° 216.034 <0.001
WiRA 100 9.25+0.78 8.33+0.72° 8.03+0.71° 74.339 <0.001
Alasielel t 0.759 1.142 8.908
P 0.449 0.255 <0.001
WE2LH 100 1326+2.12 11.51+154" 857+1.13 206.942 0.081
WiRA 100 1321210 11.85+1.65° 9.92+1.25° 94.299 <0.001
2hPG{mmol/L) t 0618 1.506 8.012
P 0.867 0.134 <0.001

FPG: ISMTHE; HbATc: ¥EIVINLIEE; 2hPG: /52 hiIfE; SEESSSAIMEL, °P<0.05.

KHEAL(P<0.05); AT 8 wkIE AL L. IR, 5+ 1 4 e
N NN SN P =) s+ 4 T i3 |‘—T‘|\ A o N N N < AR =
FR. IR KBRS & A RN TR K SCFAsYY REVERIRIBSH) R ERA Y — ERVEE N S AR RS

SRTHRNL, RREER. k0%, EERIUNIES . O, RN, [
2.5 WL HEKF T AL WIS FR, 69T HT, POZELINE B, O WTIIESE, Ak AE R he Al i 2 EL 2

IKCPAHEL, TR FZER: 10974 wk. 8 wkla, B4IFPG. IBS K () L EHLEY, B IREY. T2DM B 5
HbAlc. 2hPG/KP-EURTVAIT T, HiATrs wkim Wisgd BB RERER, FL R ™ . RN, GRS R,
ICTXARALP<0.05); T0Yr4 whIRPHAL LIRIERRLEES T& TopMAIFIBSE R, I POmEk o A/ i, 17 e 2%

BEER .
2.6 W4 AMyD88. TLR4. NF-xBp65/K-F E AL SO T T == T T 0 s A ) 0 e = 231741,

ROFUR, IHITHI, FIMLIMIEMyD88, TLR4. NF-«Bp65 -3 (gL BohT . WUBFF . Bk, 1R RE
KPAHEL, TORFE R T4 wke 8 whim, WIS B kBN FIEG 2, JEA s ek, ER K
MyD88. TLR4. NF-kBp65/K- TR FaI7 T, HWEE BHE, TR “PpiEwE " bRk, B e 4R X
1 A5O0T HRZH BRI B D B J2.(P<0.05). ¥ 3 35005 TR ST A T A, AT B0 T B s A, Pk
2.7 MR B R BT WERTATR, WEEA . X RAEA SIpam A SR, MucEIENK. 18, A ESE
RSB LN HN9.00% 14.00%, PRALZSETHE0 iR, B ImIERURE B A EEE L B eica™,
Mrivds, Toie 25, TENUACE FRP Tl S AL, Wi i A K fH o 2
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% 6 FH/AMEMyDSS. TLR4. NF—iBp657KIE(mean = SD, ng/L)

=] 485 n 873 Rl 8734 wkig 8738 wkig F P
WE2LH 100 0.55 +0.20 0.38+0.10°  0.18+0.02° 204.167 <0.001
WiRAE 100 0.57+0.23 0.45 +0.08° 0.24 +0.03° 139.037 <0.001
MyDs8 t 0.656 5.466 16.641
P 0.513 <0.001 <0.001
WELLH 100 0.69+0.28 0.43+0.12°  0.21+0.02° 185.837 <0.001
WiRA 100 0.63+0.21 0.51+0.11° 0.28+0.01° 168.561 <0.001
TLR4 t 1.714 4.914 31.305
P 0.088 <0.001 <0.001
WELLH 100 0.60+0.18 0.36+0.15°  0.20+0.01° 221.091 <0.001
WiRAE 100 0.63+0.22 0.42+0.13° 0.26 +0.02° 157.230 <0.001
NFSREIRE t 1.055 3.023 26.833
P 0.293 0.003 <0.001

TLR4. MyD88. NF-«B: SSEE; SE4EETAIEL, °P<0.05.

x® 7 RARRBRNZ(%)

A5 n ke L K% IS RER
E=H 100 2(2.00) 3(3.00) 1(1.00) 3(3.00) 9(9.00)
WA 100 5(5.00) 4(4.00) 2(2.00) 3(3.00) 14(14.00)
7 1.228
P 0.268

F 0, FRANUACH BT A R ORI, [E, —DUETHE
PEWFFCEoR, T R R A I AR . Rk Ak
A B E R S50, 551 SAOSERE Y. AR
P OO o LA T = BRE BA TT A 0R  ERAEL
Gy LR G AL B I E A, ORI B WiE B T RE, R
BRI T AL AT FORE OUB AT 1 = B T e 2 P
TT2DM&FFIBS B, FLLXTHRA, W% 20 fyiiE T A AL
BRI TG, B DA SORUBAT B IS B
VR TR SGEE MR A, XTI RE
g R T R P i 2 S A

WHICINA, BB A XA =& 28 S
JE B FIDT = IURPIRES FET2D MR I SR %5 VI AH
K, FEAET2DMIZ i 28 i 45 BEATL 1l v A7 4 B 224
FYSL B FOR I, W& BRI I SCFAs.
. WIW. IRBR RS T I 2 5 i R AR
-1(glucagon-like peptide-1, GLP-1)43- 145 1y 2 21 18 15 1fi.
WEIERNY. ARBF TR, RTT8 wkiE, SR TR, &
SCFAs& &5 2 5 T X2, FPG. HbAlc. 2hPGIK
ST X B2 (P<0.05), 7] WLAE H IR FpTRE 2454 —
TPy [0 B P 7545 FH A s 750 P e — A4 s e 2
F o HT R AT RETE T, BUBAT B AT 4RI~ 4L SCFA (L
HZ TR 4, HEimSCRAS B4, SCFASAE =17t
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FEE N KN, 7T P4 BEA 2 7 A, SN
SEARGE G R PR EGLP-170 W, RA%— € I MU A 5
.

UTAE R, KEFFER AN, TR A0 S & 1B ST E
IR 2 —. IBSITAE SN S TLRME Sl BRI 9¢ &
BTSN TR AL, —MRIEDL T, 145 FTLRAZ(ER
ik, BAEIBS A Rk = T IEH A [, o
FoR I, TLRAJE T 52 PE(LPS)N & H B2 44, Al
IMyD88E S AMIENF-«B, #—21% S E g
PO RAR 2 AN R 7, 028 980 S 2122, Tk FIBS
B, JOREYN DN T2 523 1 N L Bl I AU [
I, DA 58 EIESERY, SOER T RE 4 It 2 Fhig 4t ik
Ky B S5 K 77 A 5, 15 B BAH M D) e s,
H PIRBR IR B 3 2 AL, H i S TR, SR S
FHCPT, mERE. STk, AUFFEE TLRA/ My DS/
NF-«Bf5 5@ 81X — 80 gl — 2B b, g5 R, 1697
Jo B I EMyD88. TLR4. NF-kBp65/K-FAK T %t
HEZ1(P<0.05). &5 SR, XUEHT B = I3 14 s 9 AT PEAIK
TLR4/MyD88/NF-xBf& T il g AH K E /K, AIfge e
XIT2DM & FFIBS KRS T R N 2 —, FARLE
FANUBIE Tt — S PR RANESL. H Ak, 245 4 #r,
ARSI e PR 24 AR 2 A — 2R 250, Halg
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R A A7) 5 e B R BN RS, AT T A 2
R, AR R, TR 225, A ILSUBHT 1 =15k
I R S U OB I 2457 SN T T2DM
IBSHE BA —E w4tk Wi HAl 2575 ki B
B

4 Eip

25 1, OUBH B = D60 TR IR B BB — R UL ] A 25 A1
T2DMHIBS & Wi U AL, ki B IEietk, saikds
FERR, 25 & AT R 5 H R $ 5 28 2E B R R M 4 IE 1
BESCR . T s R . S TLRA/MyDSS/
NF-k B S8 5. (HATE FANAEA L, t0RUSAT
U R T X T R A (2 B Y 1 R ] T A T
K1, A JE i T KA U I R, 3 — R TR T 4 AR R
BRI B R AAAE B, LT 2 N A 5 A
. AT RIS K.

oy

27 hR I (type 2 diabetes mellitus, T2DM) -1 8 5 i3k &
J5 R 3R A WA TRV RE IR, AR it B B HE R RE IR, R W
GrER AL, RS, PN E i, X R B 0iE
O EA RS, 24 MK miE YT 45
TR IR,

T2DMEE 5 A ImiE A EER, BB E, 5 K4
W9 5475 Ak (irritable bowel syndrome, IBS). %K #
AMY F5 EGE I TE R, O 7R AL T2DMIEYT . XU =
TV T 2 TRt i e 3, M IE IR 44 B P4, —
FH BTN 2 Ba AT T 110 5 R 245970

XA

LIOSUBCR 1 = I3 B O B R &S T e s A R s
WaiB VR, WARAETS, (RIS BC & T2DMIK) H A 254 — F X
IRHEATVRTT, BERE MK e T2DM 1, S RE BN
LA IE E AT IR Y.

LT %E
A FCIEIURE 2 B, SRR, g iF
g3 RTDARSCHEAR LB AL I vt 2 2 e, PRANEAT I
TE T A I, AR A BEAT RS AI, PRAEJT IR AR A
AN 2P

B4 wke 8 wkis, WAL MRAK. MRVSIE) #4958
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YEIT AT o, HOW SRR T B, 05220 FLIR AT
B WA TR, MSCFAsS B TXRAL, K
FEa. ek e, SR, Mhass, &
JE2hILHE K BERE M GEE F-88 TollFfAZ 1A4/4% K 1
-«Bp657K-PI o0 2.

SR

UL R B = T Vi B s BTG & — W BN AT A & P IR
T2DMFEIBS & B BUREE, Jlis B i ek, wieds
PEACR, TR 5 TLR4/MyD88/NF-kBI5 5 il I A 5%

REF =

XU R = BRI B S IR & — F XN 20 T2D M
IBS 3 HIAEIRS T RUE 2, (HE A IBS (3 Fz 1M i
IR R SEACRET IR 18], 3E—20 W03 & i il R AZ AL
L.

SEIR
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(REATWRE) EX 2

AHAR ATIESCAREZERCN 0515 1 MBI, 1.1 MRl 1.2 73 2 455 3 3Hie; 4 250k, B S — R ETIKR S, 541
M S hR L 2GR G A UG IE 3. DU IB & FRIA: (DB MAFZT TR B FANZT 505 FAAE SR AL 58 &R ()M KA
ik RO E A, (HN A A L6 R T RS BRSSP R T VENAZ VEAN R, CART R R BT 5] F 25 Sk
BIAT, A 5 Sk A B0 T o 1R 7 2 R S A R I 2 AR B RT . (3)45 SR Sz 45 LS4 FESR T R AN S R, TGS R
RLEEGPTS. (4) 118 BRI, LA AR BT TS 00 45 TN AR T AN ST AR, AN R DR SR I [ . R ) A A Bk
RN R FERE, AR EG HAMERGEE, i A R E SR ZR NS, RN NA Rk RNEL
I 456 55 AR F T R U0, A — A = 2R R (AN B LR), 7R IESCHZ B Ry R . BIRCE BT EEREE, BL
i HL 75 G Wl 5 HAE, T RO B REAE IE SO B b e L B — A A AR AR, BAl. 4K, g H AN
SR, e B FBYEVEB RGBT AT R B, A s Breee; Croee; Do Er oo Frooee Gr oo I E P 2@, O WL O

A . NG RFRHER RS . Gt R FE M °P<0.05, "P<0.01(P>0.05ANE). tnfFl—&t A —&PH, NP<0.05, ‘P<0.01; &
3% NP<0.05, 'P<0.01. PG E AT RS 36 J2 H BAR KT, WP<0.01, ¢ = 4.56 vs XHHRASE, FEAERM A T 5. RN RHIBT LA
o, RV R A FF S RN 17, R ADNEOS. £ BRI, “=[17 FoRLkmEicRm, «-”

REYIER KD, AReHFE L F E5E REZSEXHNAES. REEE R &EHe/min, ¢/(mol/L), p/kPa, V/mL, #/°'C %
k. BAENEH R AR, AR, BB R R G, AR T AT B . B AR KNS
cmX 4.5 cm, D ZUE F BT RS 24 R G 7E IR SO, SRR FH 2RI B, (5)Z& W 5 NE 5, HEE TR 5 X275 SCikmT, 7255
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