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4. TN PR 2R o — B s e

[#ZE] BB M RNA-29b-3p (miR-29b-3p) /AF %5 R 5L B F £ 448 % B F 3 (TRAF3) /4% B F «B
(NF-kB) /W& & 24838 (MLCK) 4h3R 70 M 8% 7 sHATARIE & A0 ML 75 A i &y sk 4264 (IBS-D) Wpidiid
FEWH RN, ik R A I RBESDE R 24 R, RAZBEEEk (B35 5+BE B R+ R 48 5 38)
3k 6 B R & AT ARIE B A IBS-D KRB . ARG AL AR L | B 48 4 fe i 2 1K, B N B4,
FMOR, BROARBKREMRSD K AAEA XTI, MR EHIK., SFFAY AL T MR % H Kk 16.74,
33.48 ¢/ (kg-d) #H, LR R AL TELER4%A0.018 (kged) #F, AFRLARF BT 10 ml/ (kg-d)
EMKER, HFB1R, #814K, BRERE, BMNEAXAEMEAKE, KA ELISA Z&N X R o FH
AR A AR ARD-FLER (D-LA). =2 ALBE (DAO) Mg 548 (LPS) &%, SAf &AL Z 2 PCRE®EN KK
LR miR-29b-3p. TRAF3. MBI E T a (TNF-a), p65. p50. MLCK mRNA %A, Western Blot 46 25
M 4842 TRAF3. TNF-a, p65. #FBRAL p65 (p-p65). MLCK. WMLEKE & i48 (MLC). BRERILILIRE & 2245
(p-MLC) R % %if3%q [EBBWATA (JAM-A). M41%& & (Occludin) . £ %##%EG 1 (Claudin-1) |
FaAKE, R Samarki, BAAKRREEESKERLFAD-LA. DAO, LPSEEH I 5, LHuRr
JAM-A. Occludin, Claudin-1%& & K-FEA4& (P<0.05 3 P<0.01), %ML miR-29b-3p. TNF-a., p65. p50.
MLCK mRNA &2 4+ %, TRAF3 mRNA A& & &L A%, TNF-o. MLCK % & 7K-F & p-p65/p65. p-MLC/MLC HAh
& (P<0.01), SHEAMMILEK, ELHMRXAEEELEKERLED-LA, DAO, LPSABHAK, LMmiR
miR-29b-3p. TNF-a, p65. p50. MLCK mRNA % ik &A%, TRAF3 mRNA kA F+&; R4S Mm%
I M EAR KL HALR Occludin, Claudin-1, TRAF3 & & K-F &, TNF-a, MLCK%& & 7K-F & p-p65/p65 .
p-MLC/MLC YA Ak (P<0.05 3 P<0.01)., 5% kAl ZH0E, MkE s af A LR A5 REM
fF DAO, LPSA&ZHAK (P<0.01), 5484y, mes AR A aFdDA0S TR (P<
0.01), £51& M%7 7T 488 i 9842 miR-29b-3p/TRAF3/NF-kB/MLCK %, A i FEAKJF AR BE & A IBS-D A2 A
X R IpitE s, WA MRS,

[REBIR] BRI 5z A, AMEEA,; Midd&H,; #0 RNA-29b-3p; APJEIRIL IR T 2R AR % BT 3;
BT kB; WREGBREME; WiREsy

1515 B 1% 5 # %5 & 4F - (diarrhea-predominant LR EALE Y, M A REE (DAO) . D-FLIR
irritable bowel syndrome, IBS-D) J&— 4 UL A% 18 (D-LA) FifigZhE (LPS) 7K-F-#) iz AR PEAL im i
PEWHAGE Y., DUEMK . B9 . IETS o 32 2000 R R YR AT BERERT *'0 f4/NRNA (miRNA) 3
it BUARWISE R, i 18 3 35 1 ek 28 72 TBS-D 1Y E WL 5t A% B A AR 4, P /)y RNA-29b-3p

EETHE R4 HRREIE 4 (242300420397, 242300421271) (miR-29b-3p) CHIED] S IBS-D Bl LA ™
Sl B RBOXH H (LHGI20230254) ’ miR-29b-3p SHALHE I RIASEIN TS IRAC A T3
B4 S :yuna999@126. com (TRAF3) fgil ¥R F B (NF-xB) /HLEREE
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F 2 B R (MLCK ) 3 % 5% ) IBS-D Ji i il i 1 o
IBS-D () &MLl &2 4%, i H 7S BEIR Y7 Tovk ik 2
HRIE H . AR [ N SNER R R 2 B2 253897
AR TR LS, B2 EiR YT IBS-D J5
BAZAAM . IWRFCRET . 18I SRS
IBS-DJE THEE S “gE” “Imfl” 5" S5,
AR LR L AR, g A G 2 IBS-D () E
BORITIEN O el Jy & RATTIA ST AR I A
IBS-D (Il R 5 J7,  sh) 925 & uk B H AT 5 25 P AIT
IBS-D BLAU R R U 7, e A i aE v
i, AHF5EHEET miR-29b-3p/TRAF3/NF-kB/MLCK
£ R W B T R IS B R 78 1BS-D oK B i
R A BEVE AL, IR T IR T AR
I 78 IBS-D (11 R AR (ARl . AR SE0 7 R &
BTN R 2 R AR — R R B B AL, (R R
#5: TCMF,-2020010,
1 #E5RH*
1.1 ¥

WA 1 KA SPFZiEtE SD w5 FL 30 H, I H R
T BERFR 2L S Y ot SE S W) A PV AT IR
5. SCXK (). 2024-0041, sh¥id 3T M
B2 25 K75 — M B BE B S ge sh bty W FLI DR Er
FERAIZLEFZE, 12 hBld | SRR SBog,
(23+3) C, HIXHBIE (60+5) %, SZXIE S A
HER B TROK .
1.2 %4

WA I . IR 30 g(18%5: €200829011)
HAT15 ¢ (585 €200817008) . #E15g (185 .
C201218002) . fifif30g (525 : €200831005) .
FEFR 10 g (H75:C200829002) . %20 (175 .
€200609003) . 5% 10 ¢ (18 % : €200722009) .
WS g ($95 . €200806004) . 3Hf15¢ (185 .
€20101025) . B 15 ¢ (5345 : €200624001) . dt
110 g (525 . C201215014) . BRiZS g (185,
C201123014) . H¥# 6 ¢ ($5%5: €201017010),
2 N B AE IR A R AR A, 4 M
PR 24 R 25— B i B o 24 K M A e AT
WA B4 5k R, I 4 A5 /K323 30 min,  FF ARk
R, B 5 R RS0 K KSR BT 40 min, 23 85 L
2578 3K [RVE R, ST PIUCIEIR, Wedi 2k
2 3. 35 o/ml, HEH HTFHZE IR AR BRI 5 W
VeAEEL | (50 mg/F, ¥ Mylan Laboratories SAS
N, 25T HI20160396) ,  HUC 4k 44 85 K fin

ALK 1. 8 mg/ml W -
1.3 EZZXA5E

RNA #2BGR5] (525 AG21102) . qPCRiR|
& (585 AG11701) . REEFAFIFIRE (585
AG11706) , RIFG BAYBEARGRAF; 2k
EEFRE (595 BS088), M KAEWHAAR
N HER (585 1275GR500) . BRIEHE (189,
1110GR500) . & —f&PU PR (535 : 1340GR500),
TEEAYRHABRTEA R B (97755 CB39-
AR-0.5L), J7MNAR2EEGH) R ez (5.
F20030816) , [ P& 25 4 A b i A 0] 2 |
DAO ELISAI{F & (525 : ml003420), D-LA ELISA
RA& (585 ml974725) . LPS ELISAiH| & (4%
F: ml061109), LR AEM R A R AR #
21t p65 (p-p65) Hilk (435 : AF2006). TRAF3
Pudk (985 AF5380). WIBk& &4 (MLC) 41
& (5255 AF5423), HimEE-3-#RIi = (GAPDH)
Pk (485 AF7021), YLaERHEYRhOA
FRAED; B®EREEA 1 (Claudin-1) Fifk (585
ab180158) . M4 1 (Occludin) Hiik (585 .
ab216327) . ELFMHE T A (JAM-A) $ifk (17
51 ab180821), T (1) REABRAF; M
JARSERF o (TNF-a) Hifk (5%%5: BS6000). p65
iR (585 : BA0610) . MLCK Hiik (155 : BS71057) .
BRI AL LBk & A B AR (p-MLC) Uik (585 .
BS4845) . Pl E [gCHifk (475 : BS13278), %
e (dtat) R RAFL.

ZIREEbRL (1S 1510) . PCR K5 554L
(B4 : 20190403YQ), ZEBR Qi /RBHEE (B E)
BIRAT; 9OEERPCRIL (KBS, CFX96) . H
WAL (AU 552BR), fASk (L) AEdnfl2=it
RREARAFE; xR ERBE RS (B
20193445YQ), dbntEH AEMEARARAF; BT
SR A HW RS (B'S . Pannoramic MIDI), 1]
ZFH 3DHISTECH /A ) .

1.4 #HEF*

K =R (BB + BRI+ AR )
52 1 FFF A JLE 4 IBS-D R BRAE AR 0 SR FHBEAL £
FILEBCH AR SD R R 24 H, B2 KRR
BBy B3 b, byt A s OGRS R I A
FERFRNEAZ, SRR AT B IR B AL . 2 )5,
X oy BREAT s TR SR, K VTR A W i T A ) R
(HA& 1T mm) fHAKRBALTT2 em, A 0. 087 mol/L
BElR, ®R1IK. BEGHE 0.2 ml, LIS
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B 1 R0, 1 ml, 457 RIFUEL4ERF0.5 ml &,
FEREERANZ I, S BV AL R K R RS
BT . B 1 ho T TR RN AR KRR 2
Jilo TRz A, T2 H EWRE . &
B 6 i Je ik AR [ 40 KA (AWR) R AR RS R Bk
P51 04, BREEY SKAIEICI B N5 147,
B IR SR B AR 4E 5 248, HAst B LA FF i
mI46, (HEERIF ARG R I 34, FEHE AL
R AR AL, MR T 457, RIS I
WLSRZI S, IR, 15353 =2 00 i) .
1.5 @A HF*x

24 FUsE R AL 6 JR] I i i Bk oy, 2k Bl L
BB AL | VT Ak R 4 RN R 8 2 T
AL, Ao K. e HIE AR SD K
YERXT A . RN R IR B IR 425, 2l
WAE A BRI R AE BG4 5 Y, i ik, il
‘A INA T L TV 16. 74, 33.48 ¢/ (kged)
HEE, IR 2 o I RSE RO 5 DE4RIRERZH R
B2 T UCHER B 1 0. 018 of (kg-d) HEE ; XfMEZH
[FIRFT 10 ml/ (kg-d) ZEME/KHER . 435 KE
Bk, EEHEE 14K,
1.6 MRIRAFEA M 7 ik
1.6.1 FEf2&KF MK EFNIELERE
B R VIR Zh )R, UK RAETE 1 B BIHEC
I ICE 60 min, WA B R BRIEME, PRE IO
FEMRE, PSS THE, MAREICRIEMET
&, THEEE S K, BE S K= [ E -2
T ] +ZEMENHX100%-
1.6.2 ELISA &4 fo i fid s B35 An % 28
SRR RS, M5 2% I 24
(35 mg/kg) BREER L. 1@ ESIPKCR I 10 ml, 2R
FE60 min, 4 °C. 3000xg B0 15 min BT . B
KB 200 w1, #2 ELISA 3% 7 & i 1 5 #4746
I P AR A AE 450 nm B R I AE 4L B IO
FEAE . MR ot v J3E B X IO 1 R s B 223 il s
HERRZR, FFURILITS M D-LA. DAO, LPS{ .
1.6.3 B RATZ PCRZFAM L HLLLE miR-29b-3p.
TRAF3, TNF-a, p65. p50. MLCK mRNA % ik %%
A A v 1 em AbTa] FBYHZE I 2 em, FRELZY 100 mg
FCAINA 1 ml RNA $2HBGLH 1 EPAS, H RNA 21
AP RNA, 8 o 7O G EETHRI RNA
MIVREE 52 . RS HET T R sk . X T miR-29b-3p,
SR FH 25 PRV S5 49 1) e S M 5 | W LR 5l e DN A
Xt T TRAF3. TNF-a. p65. p50. MLCK, W] fdi J1]

Oligo dT BEFHEALG | ¥#EAT S i 5% o LA cDNA S #EdR
TEE O i PCRAY LA TH B I 0, HG 450
HM: 95°C10s, 63°C15s, 68°C1min, F£40/ME
W, PR CTEER, miR-29b-3p LI/INMEA~
RNA U6(UOENINS L, TRAF3, TNF-a. p65.
p50. MLCK VL GAPDHAE RIS FEN, R 2%k
A mRNA M RIA G . 5197 91 b I8 r SR i
EYTERARARIG, Wik,
x1 KEZWMAL miR-29b-3p, TRAF3, TNF-a, p65.
p50. MLCK mRNA 5|4 /551
Table 1 Primer sequences of miR-29b-3p, TRAF3, TNF-a,
p65, p50, and MLCK mRNA in colon tissue of SD rats
KB
/bp
miR-29b-3p  Lif#: CGCGCGCGTAGCACCATTTGAAATCAG 65
FiF: AACGCTTCACGAATTTGCGT
U6 Lif#: CTCGCTTCGGCAGCACA 82
Fi#: AACGCTTCACGAATTTGCGT
TRAF3 Li#: ACTGAGGAGAGACTTGCGGGATC 138
FiF: GACACCACCACACAGGGACAATC
TNF-a FWE: TCAGTTCCATGGCCCAGAC 164
Fi#: GTTGTCTTTGAGATCCATGCCATT
S0 FWt: GATGGGACGACACCTCTACACATA 130
FiE: CCCAAGAGTCGTCCAGGTCA
P65 bi#: CGACGTATTGCTGTGCCTTC 158
Fi: TTGAGATCTGCCCAGGTGGTA
MLCK FE: ATTGGGATGTCAGGAGTTTCAG 121
Ff#: CCTTCTCAGTCAGCACATTAAGT
GAPDH L#: GGCACAGTCAAGGCTGAGAATG 143
Fi#: ATGGTGGTGAAGACGCCAGTA

S J¥5) (5'—3")

i miR-29b-3p, /N RNA-29b-3p; U6, /N1~ RNA U6;
TRAF3, RWRIRSCEIR T2 AR T 35 TNF-a, MREIRIEH T o;
MLCK, WBRIEFAREEEM ;. GAPDH, H il -3-0 W i 2
1. 6.4 Western Blot ;x4 25 %20 22 TRAF3. TNF-a.
p65. p-p65. MLCK. MLC. p-MLC & % % i&#%& 9
(Claudin-1. Occludin, JAM-A) & & K-F AR
FHEEHLE 12 e 3 R BRAE  4121 100 mg, $2H
HAUEH, HBCAKNMELSEA &R, HHZ
PG, 227, 5% FNIGIIEEK (SDS-PAGE) HiIK,
il T TR A AT, 5% IR RE
e, IMA—$0 (1:1000) 4 CHE LR,
SR JE BT I IeG Ptk (1 :5000) #HATMFHE; i
Je R g s A A7 ORI B, TR RO IR
R4 (A 20193445YQ) NREFS, HirsAN
NSRRI LU B AR AR Rk
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1.7 “%itFrk

K I SPSS 23. 0 A T SE 22 e B . T B
BHATFEIES A, U erE 2 (vxs) FRoR,
J7 2555 1 Z2 280 LU AR B IR R Oy 22500, I
B H LSD 20 #7; A7 22 485F, WA Dunnett’s T,
o PIP<0.05 MZEFHEAGZIEE L.
2 R
2.1 BARAELESKFIE

TR, SXTIRA A, BRI R R ME &K
HIbE (P<0.01); SBIAVZA LA, H42541K
B S K B FEML (P<0.01); 5 Wi 5%
T LR, Wi T v 7)o 2 K SR 5 K e
i (P<<0.05); Wl I i 75 e 2H 1 DG 24 12 21
KRS KE2ZEF TG L (P>0.05).

F2  HHRRIME SRR R

Table2 Comparison of fecal water content of rats in each group

(%, x=+s)
415 L FEAE A K
XF R ZH 6 58.17+2. 44
FEAI L 6 73.37+2. 55"
VC 2 R 2H 6 64.16=1.09 "
T AR 4 6 65.08+2. 56"
Jo e D ve R k4 6 62.29+1.89"
Heoa) SXHE4IHEE, P<0.01; b) S5E9R4HE, P<0.01;

N

Sl R4 i, P<<0.05,

c

2.2 A KR ik id il A X JE AR AR

3, SxIRAL R, BRI RS D-LA
DAO., LPS HFHE¥TIE (P<0.01); HHEAL L
B, B RBUNTE D-LA. DAO, LPS &R
ik (P<0.01); S irmflad i, Wik
IR0 KBTS DAO . LPS & Thi, D4R
B gl KM DAO & =8 E (P<<0.01),
2.3 BMKALWMMLE miR-29b-3p TRAF3 . TNF-a
p65. p50, MLCK mRNA Fik iR

Farn, S, BRI KREGHAHN
miR-29b-3p. TNF-a. p65. p50. MLCK mRNA %3k
FFE, TRAF3 mRNA FiEFEML (P<0.01); S
RUZH L8, 4% 45 25 4 K B4 B 20 2 miR-29b-3p .
TNF-a. p65. p50. MLCK mRNA FIK[#AK, TRAF3
mRNA £ikTHE (P<<0.058% P<<0.01); 45254
KB ZE i 40 2 miR-29b-3p. TRAF3, TNF-a, p65.
p50. MLCK mRNA Rk %7 RS it wE L (P>
0.05).
2.4 A0 K R 4 M4 % TRAF3, TNF-a. MLCK
& 8 K-F B p-p65/p65. p-MLC/MLC HeAfa L4

5N, SRR R, AL R RS gl 4
TRAF3 2 K AR, TNF-o, MLCK 2K 7K M
p-p65/p65. p-MLC/MLC HAE T+ & (P<<0.01); 5
BOAIZH LA, DCLEVRARAL . WAiad Jr il gl R
S5 HH L TRAF3 & H K- FHE, TNF-a. MLCK &

3 ALK RS M T E i PR AR LA

Table 3 Comparison of serum intestinal permeability-related indicators in each group of rats (x+s)
2151 LA D-LA/pwmol - 17! DAO /ng-ml™ LPS/EU-L™
pogit| 6 4.98+0. 27 5.67+0. 16 1. 41+0. 45
BRI 6 8.19+0. 41" 9. 66+0. 22" 4.45+0.37"
VAR E 20 6 5.85+0.35" 6.90=0. 28" 2.50+0.39"
Jo et D AR 6 5.74+0. 30" 7.05+0. 21" 9 2.74%0.33" 9
Jor etz Iy e ) 6 5.57+0.38" 6.45+0.20" 2.10+0.23"

: D-LA, D-#LR; DAO, —e%fbli; LPS, NEZHE,

a) SRR LR, P<0.01; b) SHAIAHLE, P<0.01; o) SHMEimFlRH L, P<0.01,

R4 BHAKRRGEIHHAL miR-29b-3p. TRAF3, TNF-a, p65. p50, MLCK mRNA ik [L4¢

Table 4 The mRNA expressions of miR-29b-3p, TRAF3, TNF-a, p65, p50 and MLCK in the colon tissues (%+s)
25 Rk miR-29b-3p TRAF3 TNF-a P65 p50 MLCK
Xof R4 6 1. 00=0. 31 1. 0220. 20 1. 00+0. 43 1. 000. 18 1. 000. 13 1. 000. 11
R Z 6 3.77+0. 67" 0.43+0. 16" 3.54+0. 73" 5.41+1. 54" 5.12+0. 81" 3.72+0.35"
VEZ LB 20 6 1.99+0. 44" 0.77+0.11° 1.39+0. 65 1.99+0. 41" 2.02+0. 40 2.55+0. 48
T D AR 6 2.60+0. 34" 0. 68+0.20" 2.76+0.61" 2.63+1.15" 3.71x0. 52" 2.8620.29
Ttz Dy e 6 2.13+0.54" 0.79+0. 10 1. 89+0. 68 ! 2.00+0.91" 2.38+0. 66 2.40+0.38

H: miR-29b-3p, 1/NRNA-29b-3p; TRAF3, MVEIRSEIH FSZARAHOCH F 35 TNF-a, MEIRSEH T o; MLCK, WUEREE FREERL .
a) SXFMAIE, P<0.01; b) SRR LA, P<0.05; ) SEMZALLE, P<0.01,
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R5 KEAKRNEHAL TRAF3, TNF-a. MLCK 2 F KB p-p65/p65 . p-MLC/MLC HLAE HL#
Table 5 Comparison of TRAF3, TNF-a and MLCK protein levels, and p-p65/p65, p-MLC/MLC ratios in colonic tissues of rats

among different groups (%+s)
2051 Bl TRAF3 TNF-a MLCK p-p65/p65 p-MLC/MLC
Xif HE 4 3 1.37+0. 17 0. 960. 08 0. 29+0. 03 0.21+0. 01 0. 57+0. 09
LA ZH 3 0.930. 06* 1.5520. 15" 0. 84+0. 17" 0.6120. 11" 0. 94=0. 05*
VEZ IR B 20 3 1.2620. 13" 1.20%0. 07" 0. 48+0. 02 0. 38+0. 08’ 0. 7420. 05"
Tt D5 ARG it 3 1. 08+0. 21 1. 34+0. 22 0. 46+0. 09 0.4320. 11" 0.78=0. 14
Ttz Jy v 3 1. 17£0. 04" 1. 170. 28" 0. 42+0. 00 0. 3620. 06 0.76=0. 07"

. TRAF3, MRIRIEIN T ZIRMEH T 3; INF-a, RIRIERF o; p-MLC, BERRILIWIERE AcHE; MLC, WIEREAREE; MLCK, I

BRI B p-p6S, WEERTKL p6s.

a) X4 E, P<0.01; b) HEMAIE, P<0.05; ¢) SR, P<0.01,

H 7K K p-p65/p65. p-MLC/MLC A FEAR ; ik
%7 IR 5 2H A MLCK 25 11 7K ~F- K p-p65/p65 HAH
FEAR (P<<0.0585P<<0.01). &L252H KRS mAH
ZUTRAF3, TNF-a, MLCK 7& /K F K p-p65/p65 .
p-MLC/MLC HfH 25 7 et it2¢ L (P>0.05).
& 4K BL45 W 2H 20 TRAF3 . TNF-ao. p-p65. p65.
p-MLC., MLC. MLCK 2 F HL ok L 1

| 64kDa

- i~
PDES | Q ~'~ 65 kDa
L —
o (55 i B9 0 B

. BRESH  BREA
AEA wmm mesp| PRED Shee

T TRAF3, MURIRSUIH AN T 35 TNF-oo, IEIR
SR F o p-p65, WML p65; p-MLC, BEmLNLIEKE M4
MLC, WUBREEREE; MLCK, WUBRE CREEREE.

B1 HHKREHHL TRAF3, TNF-a, p-p65. p65.
p-MLC. MLC. MLCK % (1 H 9k

Figure 1 Electrophoretogram of TRAF3, TNF-a, p-p65,

p65, p-MLC, MLC and MLCK proteins in colonic tissues of

rats in each group
2.5 RARRALEMALEJAM-A, Occludin, Claudin-1
G KT
Fon, SRR, BRAIH R A mHA
JAM-A. Occludin, Claudin-17E 7K R (P<<0. 05
B P<<0.01); SHARIGIILE, CAER B . 7

G5 e 0 K BRUES 414 Oceludin, Claudin-1
BRI m, BB 7 RGR) 2 R B I 41 2
Occludin & F/KFEFHE (P<0.05 8% P<<0.01); 4%
o 2520 KR4 40 21 Claudin-1., Occludin, JAM-A
HEAKFEZEFH TG FE L (P>0.05), 4K
FRLZ5 7 40 21 Claudin-1, Occludin, JAM-A 5 F H UK
KL 2

F6 BUKRLEMHALIIAM-A | Occludin, Claudin-1

H K L
Table 6 The protein expressions of JAM-A, Oceludin,

Claudin-1 in the colon tissues of rats in each group (x+s)

2051 BE JAM-A Occludin~ Claudin-1
paiistiil 3 1.99+0.17 1.29+0.09 1.89=+0. 18
FiAIZ 3 1.2320.48% 0.52+0.06" 1.18+0.06"
VAR E2H 3 1.71x0.23  1.09+0.23° 1.65+0. 08
W R4 3 1.35+0.24  0.86+0.26% 1.32+0. 17

T
e T ERIEA 3 1.52+0.63  1.08+0.09° 1.41+0.08"
e JAM-A, RN T A; Oceludin, PSIEH; Claudin-1,
BREREA-,
a) SRR A, P<<0.05; b) SRR E, P<0.01;
¢) SRR A, P<0.01; d) SHOL E, P<0.05,

[r— -

JAM-A | 32kDa
L
oyl T8 T % R
L .

GAPDH 36 kDa

FMBE  BRE A BARD BRRS
ERIEA EREA

TE: JAM-A, JEHEFEE T A5 Occludin, PBIEHIT;
Claudin-1, BEEEEEA-1.
B2 HHKBEHHEHLIIAM-A, Occludin, Claudin-1
SRR
Figure 2 The expressions of JAM-A, Occludin,

and Claudin-1 in the colon tissues
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3 iTig

J i T S B AT PRI 7 A AL A Y 1BS-D (1)
HRETT, 20 RNE T . RS s b m
Ko HHEAAR. AATHMEEIE, RIHZ SIS
B wE . R HEITRIER RS &
F.ARE. EiE S, BIXERFANE, 1B Ik
SRy LIS . BRiE . H R E AR,
427 FE TR K B AR I L V5 A Thak . AR B iE it
e R T A ARAF LR e Ak 2 IR R 45 5 1
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Effect of Changji'an Formula (%3 %:77) on the miR-29b-3p/TRAF3/NF-kB/MLCK Axis in Colonic Tissues
in Diarrhea-predominant Irritable Bowel Syndrome Model Rat with Liver Depression and Spleen Deficiency

Syndrome
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ABSTRACT Objective To explore the potential mechanism of Changji'an Formula (J##% 77 ) on intestinal per-
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meability for rats with diarrhea-predominant irritable bowel syndrome (IBS-D) of liver depression and spleen defi-
ciency syndrome by the microRNA-29b-3p (miR-29b-3p )/tumor necrosis factor receptor-associated factor 3 (TRAF3)/
nuclear factor-kB (NF-kB)/myosin light chain kinase (MLCK) axis. Methods Twenty-four 1-day-old male Sprague-
Dawley (SD) suckling rats were selected, and the IBS-D rat model of liver depression and spleen deficiency syn-
drome was established via a three-factor method, i. e. maternal separation plus acetic acid stimulation and restraint
stress, for 6 consecutive weeks. After successful modeling, the rats were randomly divided into a model group,
pinaverium bromide group, low-dose and high-dose Changji’an Formula groups, with 6 rats in each group. Another 6
age-matched non-modeled SD rats were included as the control group. The low-dose and high-dose Changji’'an
Formula groups were given intragastric administration of Changji’an Formula solution at doses of 16. 74 ¢/(kg+d) and
33. 48 g/(kg*d), respectively; the pinaverium bromide group received intragastric administration of pinaverium bromide
tablets at 0. 018 g/(kg*d) ; and the control group was given distilled water at 10 ml/(kg*d) via intragastric gavage.
The intervention was conducted once daily for 14 consecutive days. After the gavage treatment, the fecal water con-
tent of rats in each group was measured. Enzyme-linked immunosorbent assay (ELISA) was used to detect the serum
levels of intestinal permeability indicators, including D-lactic acid (D-LA), diamine oxidase (DAO), and lipopoly-
saccharide (LPS). Quantitative real-time polymerase chain reaction (qRT-PCR) was conducted to determine the mRNA
expression levels of miR-29b-3p, TRAF3, tumor necrosis factor-a (TNF-a) , p65, p50, and MLCK in colonic tissues.
Western Blot analysis was employed to detect the protein expression levels of TRAF3, TNF-«, p65, phosphorylated p65
(p-p65) , MLCK, myosin light chain (MLC) , phosphorylated MLC (p-MLC) , and tight junction proteins including
junctional adhesion molecule-A (JAM-A), Occludin, and Claudin-1 in colonic tissues. Results Compared with the
control group, the model group exhibited significantly increased fecal water content and serum levels of D-LA,
DAO, and LPS, along with decreased protein expression levels of JAM-A, Occludin, and Claudin-1 in colonic tissues
(P<<0.05 or P<<0.01). Additionally, in the model group, the mRNA expression levels of miR-29b-3p, TNF-a,
p65, p50, and MLCK in colonic tissues were up-regulated, while the mRNA and protein expression levels of TRAF3
were down-regulated; the protein levels of TNF-a and MLCK, as well as the ratios of p-p65/p65 and p-MLC/MLC, sig-
nificantly elevated (P<<0.01). Compared with the model group, all treatment groups showed reduced fecal water con-
tent and serum levels of D-LA, DAO, and LPS, along with down-regulated mRNA expression levels of miR-29b-3p,
TNF-a, p65, p50, and MLCK, and up-regulated TRAF3 mRNA expression in colonic tissues. Moreover, the pinave-
rium bromide group and high-dose Changji’an Formula group presented increased protein levels of Occludin, Claudin-1,
and TRAF3, as well as decreased protein levels of TNF-a and MLCK, and reduced ratios of p-p65/p65 and p-MLC/
MLC in colonic tissues (P<<0.05 or P<<0.01). Compared with the low-dose Changji’an Formula group, the high-
dose group had lower fecal water content and serum levels of DAO and LPS (P<<0.01). In comparison with the
pinaverium bromide group, the high-dose Changji'an Formula group showed a significant decrease in serum DAO
level (P<<0.01). Conclusions Changji'an Formula can reduce intestinal permeability and restore intestinal barrier
function in IBS-D rats of liver depression and spleen deficiency syndrome by regulating the miR-29b-3p/TRAF3/
NF-kB/MLCK axis.
Keywords diarrhea-predominant irritable bowel syndrome; liver depression and spleen deficiency syndrome; intestinal
permeability; microRNA-29b-3p; tumor necrosis factor receptor-associated factor 3; nuclear factor- kB; myosin
light chain kinase ; Changji’an Formula (Jfi#2)5)
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