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Research on the Mechanisms of Specific Probiotic Strains in Gut Microbiota on Mucosal Healing
and Immunomodulation in Patients with Ulcerative Colitis

Qiao Boxi
Guizhou Medical University, Guiyang 550004, China

Abstract: This study focused on the mechanisms of specific probiotic strains in gut microbiota on mucosal healing and immunomodulation in
patients with ulcerative colitis (UC). Explorations were carried out through in vitro cell experiments, animal experiments and clinical studies.
In vitro experiments showed that specific probiotic strains could increase the expression of PCNA in colonic epithelial cells, inhibit the
pathways related to apoptosis, enhance the expression of tight junction proteins, and thus promote mucosal repair. Animal experiments found
that these probiotic strains could regulate the subsets of local intestinal immune cells, such as promoting the polarization of macrophages to
the M2 type, regulating the functions of dendritic cells and the balance of T cell subsets, reducing the secretion of pro-inflammatory factors,
increasing the production of anti-inflammatory factors, and alleviating intestinal inflammation. Clinical studies indicated that the probiotic
treatment group had significant improvements in mucosal healing indicators (endoscopic scores and histopathological scores), immune
indicators (peripheral blood immune cell subsets and inflammatory factor levels), as well as clinical symptoms and quality of life. Overall,
specific probiotic strains have multi-pathway action mechanisms in the treatment of UC, and there is a synergistic correlation between
mucosal healing and immunomodulation. They have potential application value in the treatment of UC. However, there are certain limitations
in this study, and further in-depth investigations are needed in the future.
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e TR PR LA T IR 2 A R AN N 355 R S5 i TR 9T AT RE
Peo E5E, RN R RUFIOM R IEANE A IR 32k, DAERER

44

TENAR 5 i 38 1) 3% 25 3035 v A7 35 I IR 380 32 45 i #8454
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PR il R AR pH E,  BUE AR T F A K R PR3
Bio [FIRF, ZEARRSZ RSN, MEAN. RIS, A
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DR FCAE AR AR 77 5 A T RS TR R Bh T N A 46 1 b e F 240 e B
JZEEH, B NIE D AN Ve 2 Shrsdet, A ERAn R
BRI N UL R R IS R A RIA S, T A
F AR B T RE A B AR A FRAE AR . AHARBE IR SR 10% -
20% FRZFIMIE 1% SR RREEERR . 1% AEBi L IOE EiE
F(EHR - BEHFRO 1 DUEM @bk sRdE, £ 37° C. 5%
CO2 (4N B 5 R AR v AT 15 7% o A BEFh T BE IR AR BB 7R,
R A 2 B I AT S AR SR IR R, T IR A PR S
19— ECPE AN S 4 T P
3.1.2 BERIBH LM R R IERRI SRR E

N T R TS5 1 R B B Y SRR EE,  fE4R s IR
T IS E 1) R FERNBR T o Forb, BORSRSER T — a (INF
- o) FMAMBEAZE - 18 (L - 18) R¥HNKERS
A, HIRFERR R TSE I R, — M INF - o ROREERE
7E 10 - 20 ng/mL, IL - 1B [IKREHN 5 - 10 ng/mL. UL4h,
ERTRIMARZ B (LPS) , WRIEZIN 1 - 5 ng/ml, LUMBRAK
SERIEGER . @ X S RER F ISR, 5S4 LA
PR A E SN, R A T A5 S5 40 ] S8 5 e AR
PIEAH IR R Feak ERSE, AT It 704 8 o 48 TR LE RIEFR
B0l b Bz 2 AR FATLI SR G i e pA MY
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KA AL Y gt nl Western blot FEARKGIIEEZH
MukzHTIE (PONAY FRRIE KT, DLUTA i A2 B AR 45 i b 4
O SETE AN o FEAH A EERD T IS O A 75 3 G R
L FE WA R RIE S 3, BT R A g . BARD
DROUHE: [MDEAR. miE R, H AR AL, ARSI
PCNA Ry PEPUARIE E, MMM —iibeid, el il
BRSO REEIE, FIH BB FTEANE PCNA FHIESHI
B L, 5T Western blot #&ll, WAL,
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REUEEM, 4 SDS — PAGE FIVK4r B H4ENZ PVDF L,
WRIRA PONA HUMRAN 3 E, i A 22 R0 B Bk 5%
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PCNA R A Rk i Je e ax e Aar il 7 v, B ff i A= B R A
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Caspase — 8 Fl Caspase — 9 RHEERFHTHITEAM. 1
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H AGE T R RIA KA. [FR), FIA Caspase &R
RF A, R by s o 6y B M. Caspase BEIIE T,
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0K Pt 40U DAPT E¥, EIEUORIMEI LI
RAEEUG, 43 5% % e B R 4 A ) 1) 5 (8 RN R0 3 5 AR
WG i A TR A 75 B 8 (1 T R R R 1 I TR SRR
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1B) . A4IMAZE - 6 (IL - 6) SR RHAMLHE T e
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e R, TE 6 AR R T RIS 4 K, Rk
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L 1 73 e o e 10 =1 = 7 P R N o P g S PR
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Pk 2 I 9% SR G AT VR FIBLA, DR HAE IR RYA YT v (1 L
FHA (1L 5 4 THT A B AR A
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WETEXT R EE BB AR 12 R AEBE B S . b
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MRIMAE . B BESUSEE) . WERE (RR4mFRAE
RAE B BRI ULRASURE AR S QRSB
PESS i RAFFALTE SOE ) #i2 N S i R ) 8 AFie
VHEIFE 18 - 65 B zlul, DABROREE GRS B O 2w 7T i
e BHFABBEZBNEREE, RES5A0REmt sy
RESR. HEERbrAECTE. B HAL™ER B piERm (nw®
B Wi os . W rEREE)  PRE A S PEBOR (G i
B HHE DhREE S SR SRIEPERR A L I (3 DD
68 PR 3o 2 2 R ) 7 BT RERE W R TE R RO DU AE R IEAE R B
PEA R S ARG T HARERE 253, LU R S sl L 391
SRR N . TR R N S HERR AR AE T AT S B
CACRAERIT 7C 45 SR HERA ML AR SEE, 8/ TR 2% R3O0 BT e 46 R
KTk

5. 2T AR ERAEEHIFICEH

G O NARHE ) R E BEHL A3 o AR WA T 2R JR T
Ho WA H B IR AT e VR4 W % bR IR T U7 SRtk
1707, WA EEK IR (b hig) | R BT
F Uk JeRN) SR IIHIF CnmRmerEnd ) 2, MR B
15 7 R AR ZE R IR B G IS 2 TR, R R
FZG T FERIBE UG 2R o 28 A TRVR T 24 R 3 10 iRy S5t I
AR R 2R A TR 0 o 2 A T ) R P R R 2, b i
SHERERE (I 1X10° - 1X10'°CFU) Higastn. B
fH ORGSR WREE, FEN X R/ Kk, [ BfARkE ] &
/B, EERA Drrek] M. wirrdiEd, sk
PRFFIFEA A7 AR R I BUAAE, 8k 5 & BRI RE RS I i 8 T
FEI R R B OR A i, [R5 U)W 58 J6 3 24 5 TR A R BE
U RIS e L R I U R A 1 R e SR AR FE

5.3 IRT RS TE IR A 2R

5.3.1 HERESHXER (WMANRETD . HIREFT
%)

KNG BTSSR SR, FATRERN, R
PERARI TR K BERE . Btb S AR RE BEHEAT 20 o il
KM Mayo WHIITD RS, 0 DFRORFRILER; | PFRRRE
LIRS M UL 2 7 FoRh BELLRE . A AU K B e
3 ACREFLAPE. BB AR MBS RN,
ke A T P U AR L S AT AL S B A A, SR A4
RAAFERE . BB a5 Ts . MORA I B AR S5 bR, IF AT
ALURI T WERA Geboes HLURIEITH RS, MK
FERATEIE . B IR S5 2 T AT EALVF 2, 20 Bkl
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RS, B I BRI IS P BEVE 4 R S HE A
PP AR, PG 28 A 0 45 i B S A IR E A
5.3.2 fgtetnshASmm (anshE e R 4R EE. &
KEREF5)

TEVRIT AT B IT IR TR R R ) s (s 2 AL 38 4
FL 8 %) REEBESNEMAEA, 32 i U B A I
AP M AR EE, AFE T 40 (CD3*) « B 4HJil (CD19*)
FARZAG400 (NK 4008, CD37CD16*CD56*) LA AN T #iff
WHE (G CDA*T 4UMd. CDS*T #uf. VAI5PE T 4UAuS) %
AL AR . SR BEIE G0 2 W B 72 (ELTSAD 8% Luminex
2 BRI TR A5 A I 40 JE . 9858 R /K7, g SR SR
- a (INF - a) . B4AE - 18 (L - 1B) . B4
& - 6 (IL - 6) « AZIEAER - 10 (IL - 10) FEHEE
AKX R RS KIS AS M, BT 2h A O R A B
PEIRZS IRV 54 FH B H 5 90005 % gk R AF DG M
5.3.3 BEIRBERS £1E R ETAL

T ) 2 R AT 1 75 QPP B I PRAE AR R AR TS T . I
PRAETR At G555 H VS 8. 28 MR GRS A Fik i)
MEIRFERE CRAMBBIE2 %, 0 R, 10 9FER
JElR) « BL RS BURAETR AR, Id SRR TT A R IX SRR IR IR AR A 1
THEERGEMA R o A8 B PPAG R % T 2RE L 05 26 % T
)4 (A IBDQ) , 110 46 1o w5 M TERE IR 4 Stk L A T Ag
MRS 2 AR, BE W E ST, S
P AN AV TR BT o ST R I R IR AN AR Vi SR (R PPAL
ATH TR S AR AR O R G A T AR A R O S
VTAR R AR BRI IS5 S5 I A R 45 BT R A AR

6 LRPH5TIE

6.1 RSP REZE T

6.1.1 &5 L R E S E T

TERAMNM SIS, @I X PONA FIAMREI AL, 5%
TEARTUZAAHEL, 05 0E o AR AR AL R (K 45 7 b R 4m)f) PCNA 3%
BrAY/ S ST 3 =TI 0. 3315 R 7% R B N =1y et ed i 7/ M s N )
W5, A BT ERIEINE R A A2 R4, SR AR
B, RN T, X Caspase FE & AN AN &R,
AEFERAFEZ ) Caspase — 3. Caspase — 9 JEMH]BALT
KA (R 1), $&7 i 48 B T H0ob) ORE 15 3 (R A i R
fF9Es, RAOGMIET:, 4iiF B MBI E, R
PN

TECEE R
=1
15 Caspase - 37H1E (fH | Caspase-9 ittt (H
i HHE) HHE)
RIERIRIZH 1.56 = 0.21 1.38 = 0.15
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151 Caspase - 3 i&ME (1 | Caspase - 9 i&1E (M
. ) )
ﬁizﬁﬁ 0.85 + 0.12* 0.72 + 0.10

*P < 0.05 vs RAEFRAIZH

6.1.2 MR ZEEEEARIL

Yol e Y i F Western blot 45 REHI, 455E 25 4L Wikk
i FIRSBEREEG 20 - 1 Al Occludin MIFRIEL. 5%
FERR AL, AR AT Z0 — 1 A1 Occludin AR
BRI T 4 60% A1 50% (£ 2) , FLYE4HMIIAI E AL
TN LR, X R A AT B R aR s e L A0 A i)
R, BESZMNEIE R REIRE, B A ER RN
FIAE I3 — 4 B

xr2
151 70 -1 HEHAHFIEE (MH | Occludin EHFRIEE
- *HE) (FEXHE)
Sz 0.62 = 0.08 0.55 + 0.06
ﬁizﬁﬁ 1.00 + 0.10* 0.83 + 0.08*

*P < 0.05 vs RIEREIL]
6.2 Y EREER RN L
6.2.1 FpE R e R AL A AL

T AR S AT 7 T8 [ G 2 e AR R I, RS AR T
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