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Effects of Yunpi Tongchang Formula on intestinal mucosal barrier damage via
TLR4/MyD88/NF-kB signaling pathway in rats with opioid-induced constipation
of Spleen-Kidney Yang Deficiency Syndrome
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ABSTRACT: AIM To investigate the effects of Yunpi Tongchang Formula on intestinal mucosal barrier damage
in rats with opioid-induced constipation ( OIC) of Spleen-Kidney Yang Deficiency Syndrome. METHODS In
contrast to the 10 rats of the blank group, the 50 rats of the modeling group were induced into models of OIC of
Spleen-Kidney Yang Deficiency Pattern by 7 days consecutive administration of both subcutaneous loperamide
injection and alternating gavage of activated carbon ice water and vinegar. Following successful modeling, rats were
randomly allocated into the model group, the mosapride citrate tablet group (1.35 mg/kg), and the high-dose,
medium-dose, and low-dose Yunpi Tongchang Formula groups (15.12, 7.56, 3.78 g/kg), with 8 mice in each
group. Upon the completion of the 14 days treatment, the rats had their TCM Syndrome scores assessed; their fecal
water content, initial black stool excretion time, and small intestine propulsion rate measured; their colon tissue
morphology observed by HE staining; their serum levels of 1L-6, TNF-a, and IL-1p detected by ELISA; their
expressions of occludin and zonula occludens-1 (ZO-1) in colon tissues detected by immunohistochemistry; their
mRNA expressions of MyD88, TLR4 and NF-kB p65 in the colon tissues detected by RT-qPCR; and their protein
expressions of MyD88, TLR4 and NF-kB p65 in the colon tissues detected by Western blot.
RESULTS Compared to the blank group, the model group had higher TCM Syndrome scores (P<0.01) ; lower
fecal water content and small intestine propulsion rate ( P<0. 05, P<0.01) ; longer initial black stool excretion time
(P<0.01); more mucosal edema in colon tissue, obvious inflammatory infiltration, and glandular disorder;
increased serum levels of IL-6, TNF-a and IL-1B (P<0.05) ; decreased colon expressions of ZO-1 and occludin
(P<0.01) ; and increased mRNA and protein expressions of TLR4, MyD88 and NF-kB p65 ( P<0.01). Compared
to the model group, both the medium-dose Yunpi Tongchang Formula group and the mosapride citrate tablet group
demonstrated effectively reduced TCM syndrome scores ( P<0.01); increased fecal water content and small
intestine propulsion rate ( P<0.05, P<0.01) ; and shorter initial black stool excretion time ( P<0.01) ; improved
colon mucosal edema and inflammatory infiltration ; decreased serum levels of IL-6, TNF-a and IL-13 (P<0.01) ;
upregulated protein expressions of ZO-1 and occludin ( P < 0.01); and downregulated mRNA and protein
expressions of TLR4, MyD88 and NF-kB p65 ( P<0.05, P<0.01). CONCLUSION Yunpi Tongchang Formula
significantly ameliorates constipation symptoms in OIC rat models of Spleen-Kidney Yang Deficiency Syndrome
because of its efficacy in attenuating intestinal inflammation and preserving the integrity of intestinal epithelial
barrier structure, with its mechanistic action in downregulating TLR4/MyD88/NF-kB signaling pathway
activation.

KEY WORDS: Yunpi Tongchang Formula; Spleen-Kidney Yang Deficiency ; opioid-induced constipation; TLR4/
MyD88/NF-kB signaling pathway ; intestinal mucosal barrier
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BT R 25 25 ¥ Bt B AE B ( opioid-induced
constipation, OIC) J&{H HIZ A 24 f5 fe 3 3 (1) A
KON, TERERRIATT oI R 3Rk 60~90% 1, AT
I A R HEE R > HEE 2 T HEEER SR
WA AREIR, P R AT IR ES, JFHE
Wi i w Z AR A, WS B is R sh
T3 R AE S5 Wit iz o) F0 5 oy, Sl 2
SES I, Bl LR B 38 R B A A A R T AS i 1Y A AR
qg_ErzLLS-GJ .

B 225 ik AMLAR S, AN B R 224k,
TG Toll #£3Z1K 4 (toll-like receptor 4, TLR4) |
TLR4 %75 #6 A% 73 L I ¥ 88 (' myeloid differential
protein-88, MyD88) & AL, MWil(5E 54 S
W S kB (NF-kB), & #F 4 W T 77
AU IR 2 B 4 A A R T e TR I A AR
HAT, KRERMEL) . L5, L3125 Fkd R
ZRFEGIRIAYT O1C, (HYFaCA R, MM M2,
B 253097 OIC i i 2 R W& . BHIE ISR M A1k
BT, RMEAED, KIS RCR 45, BAT AR
SO A [ 47 e i A I SR A I R S B R
S5 DAL AR IR S A L A 3R s N
U5, REARE B E AR, ERH A
W Rt BE NI (CH 2545 5 220210953000) ,
AHIFFE LA IR 25 G i BAL ' BH R Y O1C 7 KR
X%, HT TLR4/MyD88/NF-kB 4 4 {5 5 3 % i
—IERHZ T O1C By R FIE AL
1 ##

1.1 34 SPF Zfett SD K 60 H, 7~8 Jii%,
R (200+20) g, W[ W 05 DL A= Pkt 4
ety A MR A\ [ S5 3 W) A 7 V8 Al RS SCXK
() 2020-0005, £ 53 ¥) it & A 4% Ik 5 No.
4100000000005588 1, frl 3% F H i 1 = 25 K 2% SPF
R L, FiR 20~24 °C, HIXHEE40% ~
60% , JGIR (12 h) /MBS (12 h) 2, ALK
S H R EE 25 K2 SPF 40 52 3 bl SE 8 3
YEACIZE R SH A (RRH A5 SY2023-
793) .

1.2 #5554 WGREDOHR R (& rEIEE
Wil 25 A BR 2 |l, o2y ofE S H19990317, Hit 5
26221012) . T (dt5 062204340) . 0% (5
0622006701) , T3 (#t*5 0622070191) . k4P
A (H#H 5 0622074911 ), W kK W (5
0622024001) . JB # (#t 5 0622000901 ) . A F
(#It45 0622006701) |, FEFEMHE (45 0622028201) |

WAEE (5 0623007951) J% I 77 5k 2 iy b 52
FRAZ AN A R A RIS AL, 207 & A 25007 Bt dt
84 g (FURIFIBTHE 26 g), ARE A5 R BAEROR
REATA Y, KEASEMEN 7.56 ¢/kg (T H
), L ARSI 15,12, 3.78 g/kg, HRIE
KEEBF AR (2 mL/ ), BBy ORI T ol
KA, IR REE 0. 46 ¢/mL (FEFIE) AU
W, S R DR SR A LA RS 2R T
HH,
1.3 KA HERIKIRT M (LEMCE A, 55
HY-BO418A) , 6°FAME (VL7 TH IS\ B4 A5 BR 2>
H), MR =6 ¢/100 mL); MR (KEHOLE
B R RA RN, L5 20210312) , %L RIPA
S W . nk IR 80, SDS-PAGE #E Ji il %% iak 77 &
(AR ERFARAF, 185 R0010, T8360,
P1200); DMSO., BCA ¥ Bl &5 & . ECL
b2 & G W . RNA 42, 3% 5% & qPCR
WA (BXAEYRE KRG ARAFA, fits
20201ES86 ., 60313ES60. S$6307290, 19221ES50 .
1141ES60, 11201ES50) ; K TNF-a, IL-18, IL-
6 ELISA A & (bu M BER A W 5 R A R
", 4t 5 70-EK382/3-96. 70-EK301B/3-96.
EK306/3-96) ; TLR4 Hiifk (VL7583 FH A Pk 5
DABAT, 5 GTX64335); MyD88 Hifk (it
W= YR A BR A ], iS5 29946-1-AP ) ;
NF-kB p65 #i f& (%% [E Abcam 2 ®, % 5
ab16502) ; M8 /N 25 H-1 ( zonula occludens-1,
70-1) ¥ifk. FAEE (Occludin) Fifk . Wik
1 Marker IV (8~200 kDa) ( Ui FE4E /R 24E MR
A AR, #t5 GB11195-100, GB111401-100,
G2083-250UL) ; B-L3h# H ( recombinant human
beta-actin, B-actin) FUIK, FLHT HUR i 4 AL 1) i
(HRP) -EH AR BEHKEH (lg) G (X H
ImmunoWay 2> 7], b5 YM8010, RS0002)
1.4 ALE  IX51BX43+sc50 BOGAE WA R 58
( HA Olympus A ®l); Epoch HY i 5 { (3£
BioTek /A7) ; CFX-96 %l PCR 1. ChemiDoc MP
T4 B R AR 2 55, 041BR 109973 % Ht, vk 1 .
Trans-Blot Turb & HERI & HE BN & 4 ( 3£ [H Bio-
Rad AH]) ; Scientz-48 AU il & L UM BB 2% (T
PO Z MR D A R AR ) 5 RM2016 B
YR ML ( LR RIS A BRA ) ; KD-P A
AR AL (WL &R RS & A IR
NI
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2.1 s, #HEE4% 48 HRFUEMNPEMRSE 1
JJE, BEOLERTRIE S A A, BRI | MRk TR
R | DA 1 By A TEED 7 = NS R 3131 = 2
BESCHk [13] #l, ZSHAARBE FES 2 ml/kg
Azwwmm%MS%ﬁﬁ&WMm%%w%%
W, HAKHAKRRTAH9, 00 f117; 00 575
ﬁ?&%4my@@%T 2 il O1C ALY, 4 7
o ZHOCHR [14] 0B, SRR REEHE
%%Qmsug4%ﬁﬁﬁm(mﬁmmm)ﬂ
0.015 L/kg 6° IR, #E7 JALE PHEIE AR Y 1%
BRGSO, ARHE N5 R B R T AR S A B 259

WEERE ) B, b KRS T
15.12, 7.56, 3.78 g/kg MR, MK SETD 0
PR 45T 1.35 me/kg AHRI W, 25 2 AIAR AL
WA TEHERATEIK, ELE 14 d, SRR
KB —BROE . IR SHME RSN, TR
2525 30 min J5¥EH 457 10 ml/kg T MRS, il
SEE RLRMEHE B B, TR G KR,

2.2 PEIEEFoWE LR, WEKR
WENENL . HEBAE, BHRE | HERE, 72
HRSCHR [16-17 ] B f00E I E PR UEDE 0 3, W
1,

#1 BREPHEIE OIC X REE b EIEETES
Tab.1 TCM syndrome scores for rat models of OIC with Spleen-Kidney Yang Deficiency Syndrome

W/ o RS i H EE

1 HRS Rar IRCLL T A M S EARIED e SR, 5

2 BORERSIRGE, F E 15 s> MRS = i RLLAPE TR, A AR A

3 ((FSEIN LT RN RO wE TRBE, JOCRHE, A A H

4 KB ZEEE , BGE MO HUT R OB & H AT 10 B, AR EE M (3
o/ oy Ly b H ik FLHEHL A Fefd

1 Tolg e LS A 3% 30, oL T ATTE | K 5 541

2 118 UL 4 A M AK A HLATLHE Ik B [

3 W4 W] i ik 9] AT AL IR 45

4 W4 A B A e H 0 400 A Lo I AR A

2.3 HAELHKFE GFZAZHE B AT E Z B
R SLIEEHHET 24 h U R RZEME, FRE
BE, PEERETE, IERESKE, Ay
BEMEEKE= [ (EMEBEFEMTE) 28R
H] x100% . ¥ 50 g BTHiA1 AL 5 400 mL 4f 7K &
iﬁ% MA%gﬁﬁﬁ%,%ﬂ,MAwmm

ai/k, IREWS), H&EEERIERER, REEEAR
Tth JAHEE 1 mL/100 ¢ FiRIREWR, id3*E

o SEAEHE S AYRT ], 30 min J5 SR RUBERRRE, THGH
g, e/, WM aRKE (MITERE
T, DA T 23 e i ) A 3 M R A B
E (574 SN 7 = WY 77K 7 SO/ WS AN K (i
= (k& 75/ HE R BE BNl A K
BE) x100%

2.4 HE #&MRLEMALERBREHLLS  THIGEHHMH
T 1 em AAYITBCOR FRES I ALEY, 10% Hhk: H
W, CEAREERK, A, ey, W
HOHE et THORE BT T MERIIER

2.5 HBA&ﬁMﬁ%TWﬂ\m&HAB%
P REUREE G O IER M, MR EREE 2 h,
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3000 r/min & .0 10 min, W 2 1M, & T
-80 C UK PR A7, & HE ELISA 557 & Ui i 54
M TNF-o, IL-6, IL-1B /K3,

2.6 RT-qPCR i # M| % W 21 4% TLR4. MyD8S8.
NF-kB p65 mRNA & i HBUKRZE AL 20 mg,
A BRI R) S Ul B R EL RNA ﬁ%%ﬁﬁ%
K e B ANAERE | FIEAT cDNA REE Ay 14 LU
B-actin NS, K 27 1A mRNA XA
i, g Hdeat AR A B AR A BRA AL,
JPHIILER 2.,

=2 5l9E%
Tab.2 Primer sequences
A S1%)¥ 5
TLR4 1EI7] 5'-TAGGTAAACATCACCCATA-3'
JLIH] 5'-TAGCCATCTTATGGACTTACGT-3’
MyD88 E[1] 5'-GAACTACGATGCACGTGGTAGA-3'
1] 5'-CTAATGTTAACTGTCATTCATCT-3'
NF-kB p65 E[A] 5'-TGATGTGCATCGGCAAGTG-3'
JZ 1 5'-AGAAGTTGAGTTTCGGGTAG-3’
B-actin E[f] 5'-CCAAAGAAGATCAATCATGGTCA-3'

1) 5'-GTCTTAATTTTCAGTCTTGACCAT-3’
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2.7 Sk #ALE (IHC) #&ml 4 a4 Z0-1,
Occludin &G k& ik  WRREHALY F, wH
M, KAk, EERMER, B, A Z0-1,
Occludin FiH& (1:1000) KA —HL (1 :400),
37 CH%E 1 h, PBS Wik, DAB B, HARE
g WK, EW, EHhA, TR FWEE, Z0-1,
Occludin FHYE N AR EET, FEHLIEE 7 4~ 200 £%
MEFXFY) 7 AT AR T, 3t Image J FAFITHHA
I 240 e T A

2.8 Western blot 4% M| 25 #% 20 42 TLR4, MyD88 .
NF-kB p65 & & & & HUOKRE5 7441 100 mg,
PEHER H, BCA RIS, LA 5xloading buffer
J5 95 A, il 10% RGBSR, &
FIERE, HLGk, BEME, 5% WENR 00k 1 T 3 TR B A
2 h, Z3HI—3¥t B-actin (1 :8000), TLR4 (1 :
1000), MyD88 (1 : 1 000). NF-xkB p65 (1 :
1000), 4 CRERBHELHK, WHIMZH (1 :
8000), MF 2 h, ECL KR, BEEIEZRS
BESY, RH Image J 3 M4%F BIGHEAT K EE 53 #7 LA
B-actin NWNZ, TTREAMERIA,

2.9 % Faar it SPSS 25.0 Ff AT Ab
B, W IES MR 2255 R TR ORI DL (3ts)
IR, ZHRIECR BRI 2000, A m
Feasc i LSD ¥, P<0.05 %£s 2% 5 BHA %%
B,

3 #£R

3.1 BB AT B R E A OIC K R — A% L
Bk BAEAE R 58 vk 2 AR BRSO S,

BB, IREHEE I B L KRR R B,
FERR, SALMEA, A, K R
+ 5 12 PEE A Oy A5 R ALK BRAEXT AN R | i B
B IEHRAME | KA MR D55 T A AN R R
ek, 525 AR, BRI BRI 4 TR
(P<0.05, P<0.01); SR LE, iBdEhs
1R R R RURIAGK R B v b 1) e 2 B R A T Sy
BIREIR (P<0.01), DArhslsma B, Wk 3,
®3 FBEXBRPEIEBRESLE (x5, n=8)

Tab.3 Comparison of TCM syndrome score of rats in

each group (x+s, n=8)

251 W BRI PR S/ 43
25 HAH 9.38+2. 07
LRI 23.00+2. 57
IE [ 7 e s A 13.25+3. 20"
I& W g 7 rh o e 10. 38+ 1. 77%
32 VL3 iy 7 AR 2 15. 3843, 51%
MR BV M) Fr 41 14. 88+3. 40"

e SEEALE, * P<0.01; SERILHLE, * P<0. 01,
3.2 BRIy AT IR E IR E A OIC K R HHEHF L
e PR, BRI RIS K
INIGHERE R R (P<0.05, P<0.01), Pk
EHEH B ZE K (P<0.01) ., SHEIRIZH hAs, 2
37 77 TR i 2 IR R SV ) 2K BR A
KF NIRRT R (P<0.05, P<0.01),
TORLEE HE B R 4648 (P<0.01) 5 iz B0 i 5 =
LR RIS SRR T m (P<0.05); iz
Ty AR 2 R R R HE R R ) 8 4
(P<0.01), W34,

x4 BEXRHEBRILER (xzs, n=8)

Tab.4 Comparison of defecation condition of rats in each group (x+s, n=8)

451 FHE T KA/ % ERL AT HE S B ]/ min INHERERE /%

25 141 65.92+7. 17 290. 38+9. 94 65. 07+3. 48
FERIZ 54.92+4.51* 316. 13£8. 64 ™ 51.66%2.32"

iz JSE Y e R e 2 63. 58+9. 52% 296. 00+6. 97** 53.19+3. 74
iz WL gy rh i 65. 14+4. 45* 292. 63+7. 19% 64.29+8. 78*
Tz WL i 7 A ) e 2 58.32+5.48 301. 389, 19" 54. 48+10. 56
FRR IR B0 06 ) 1 41 68. 17+6. 56" 287.25+7. 98 68. 38+7. 99*

w5 AALE, © P<0.05, ™ P<0.01; S " P<0.05,"P<0.01,

3.3 EMRE M AT E R EA OIC K R4 M
REFW e SHARREEMER SR, JoK
i, gepEiRIEE>, BRI ASIES , MeRgnig
HEGIRLRE | R H AR D s BRI K RUAT L5
KMECREN 2K M vk, L lids ., ot
&%, BRARECE AR A B b, Z5A RS A L A

R LU0 W] e 28 RN i B iz 7 4537 s 2 R BT R
K IR S PER I A A AN R R B i, Herpz
W7 TR L R AL AR RRAAHES Y
WAL, MRSy D WA R 2 FE B s Oy L IR
Mgz, WK1,

3.4 GERREE R gy AR FE R A OIC K R & TNF-
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51 RAXREHALREFTL (HE Ef)

Fig.1 Histopathological change of rat colon in each
group ( HE staining)

x5 KBAKRMDE

VIL-6, IL-1B K-F#Hwm HEHALK, B
iﬂéﬂjtﬁﬁml/ﬁ TNF-o, IL-6. IL-1B /K F ¥ Fh &

(P<0.01); SRV LR, 42 W i 7y 4557 4l
KGR B Vb A B 4 K UL TNF-ac, 11-6, 1L-
1B KFEHIRRAE (P<0.01), WLFES,

3.5 E@EHHTIEEEER OIC K AL Husy
70-1. Occludin &8 Rk 89 %0 SSHA A,

PRI KR mH D 7Z0-1, Occludin 3k
FEAIK (P<0.01); SERIA e, B 0Eis .
rPR) e 4 B M A R B VD W A R 41 ZO-1, Occludin
FEAFRBHTE (P<0.01), i[53 i 7 K5 # 4
Occludin A LB T+ E (P<0.01), WE 2~3,
o6,

3.6 BB ILEFEER OIC K R4 Mma s
TLR4, MyD88. NF-kB p65 mRNA &kt %m 5
A HA R, B KRS AL TLRA . MyD8S
NF-kB p65 mRNA ik Tt (P<0.01); SHA

TNF-a, IL-6, IL-1 7KFELE%E: (pg/mL, x+s, n=3)

Tab.5 Comparison of serum TNF-«, IL-6 and IL-1 levels in rats in each group (pg/mL, x+s, n=3)
2157 TNF-« 1L-6 IL-1B8
EEEE 30. 76+4. 33 86.25+14. 65 329. 80+69. 50
R 142.40+17.25™ 293.30+17.21* 805. 00+98. 15"

32 638 I 7 s R 48. 14+7.31%
B WU g 7 o A 28. 34+4. 86**
iz 1L i A7) i 28. 34+4. 86*
TR SV R 4 42.60+7. 62*

230. 60+83. 93#
207. 50+74. 06**
297. 00+44. 40**
203. 20£60. 65**

141. 00+10. 08**
97. 69+36. 00"

161. 50+10. 28%

135. 10+8. 88"

SRRl g, # P<0. 01,

. S A4, ™ P<0.01;

ey zﬁﬁ%ﬁﬁms@’

EWEE AR mmﬁ%fﬁffﬂizﬁ mwn;mmeﬂ
E2 SAKXKRLEHAL 20-1FKiE (IHC, x200)

Fig.2 Expression of ZO-1 in rat colon tissue in each
group (IHC x200)

Sk - : ¢
mﬁﬁ%ﬁ*?ﬂ]ﬁéﬁ xeﬂﬁﬁ%ﬁﬁ?ﬂjﬁéﬁ HIMKRR SV ) 4

B3 HAKXKREHALR Ocdudin FiE (IHC, x200)
Fig. 3 Expressmn of Occludin in rat colon tissue in
each group (IHC, x200)
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T6 BAHARLEHALR 20-1, Occludin F B RiL L

(xxs, n=3)

Tab. 6 Comparison of ZO-1 and Occludin protein
expressions in rat colon tissue in each group (x=+s,
n=3)

20531 70-1/% Occludin/%

EEE| 14.28+1. 64 24.35+5.32
T2 6.11+0.92* 6.43+1.23™
32 1G58 i 7 i R A 10. 34+1. 41% 16. 11+3. 13#
iz 438 s 7 R 2 15.20+1. 04" 20. 37+2. 34"
iz 1L i 7 K7 ek 2 7.77+1.82 17. 45+8. 69**
FREIR Y ) i 21 13. 83+2. 94 18.90+3. 09**

. SESEAE, * P<0.01; SERIE, " P<0.01,
HIEE, sE 7 R 4 TLR4A mRNA KIkRE
& (P<0.05), W54 TLRA, MyD88., NF-«kB
p65 mRNA FIKIHFEAR (P<0.05, P<0.01), {5
4 MyD88 mRNA FKik[E(L (P<0.05), H#%m

BEYb 06 B F 40 TLR4, MyD88 mRNA 3 ik 14 [ ik
(P<0.05), W37,
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TLR4, MyD88. NF-kB p65 & & Rk th % 5
2 HAH A, BRI R A ZH 2L TLR4, MyD88 |
NF-kB p65 & HE XY THE (P<0.01); HHAIAH
P, izguds rm . Rl A A IR s v )
KR4S TLR4, MyD88, NF-kB p65 &
HEIBBEE (P<0.05, P<0.01), iz Wi )7
41 MyD88, NF-kB p65 AR BHFEM (P<
0.05), WK 4, %8,

K7 BEKXREHELR TLR4, MyDS8, NF-«B p65

mRNA RiLLbEE (xxs, n=3)

Tab. 7 Comparison of mRNA expressions of TLR4,
MyD88 and NF-kB p65 in rat colon tissue in each
group (xxs, n=3)

20 5 TLR4 MyD88 NF-kB p65
25 4 1. 00+0. 00 1.00£0.00  1.00+0. 00
TR 4.70£1.37™  3.69+0.75™ 6.44x1.96"

BSEG T ERIEAL 2.18+£0.23%  2.65+0.64  3.50+0.32

BB T RRIEA 1.7720.39"  1.57+0. 16" 2.76=0. 58"

B A A 3. 12£0. 97 2.03+0.30%  4.80x1.78

MHEREEY LA 1.97£0.52%  2.33£0.34*  3.93x0.98

W 5 E4ME, ™ P<0.01; 5HRA KK, P<0.05,
#Pp<0.01,
-t 5 T 1

MyD388 | . 34 kDa
TLR4 T S s S S 100 kDa

B-actin D GHED GEED GRS GEND SN /> |Da
A B C D E F

W, ANEAA, BN, C~E SR Esire., b, %

FIE, FONMIBRERSE VD F R4,

4 FHEKXRLEFHHEL TLR4, MyD88, NF-«B p65 EH
&H

Fig.4 Protein bands of TLR4, MyD88 and NF-«kB p65 in

rat colon tissue in each group

RS BAAREHALR TLR4, MyDSS 1 NF-«B p65 &
BRIELLE (xxs, n=3)

Tab.8 Comparison of TLR4, MyD88 and NF-kB p65
protein expressions in rat colon tissue in each
group (xxs, n=3)

2H 51 TLR4 MyD88 NF-kB p65
Ea=E 0.61+0.06  0.15£0.11 0.37+0. 02
R 1.05+0.05* 0.99+0.07*  0.98+0.09 **

BB TR 0.84+0. 11F 0.63+0.02%  0.78+0. 05

BB T RRIEA 0.75+0. 15" 0.47+0.09% 0. 74+0. 08"

ia i KA 0.93+0.10  0.83+0.09*  0.85+0.07*

MK EVP A R 41 0.78+0. 10" 0.4820. 14" 0.49+0. 07"

W S8 A, ™ P<0.01; SHBIHLE,*P<0.05,
#Pp<0.01,
4 itig
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