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Abstract: Objective To study the regulatory effect of Tripterygium wilfordii Polycoride Tadlet (TWPT) towards miR-146a,
miR-146b, and TLR4/MyDS88 dependent signaling pathway in TNBS/ethanol ulcerative colitis (UC) rat model. Methods TNBS

enema was adopted to build TNBS/ethanol UC rat model. After the modeling procedure, 90 male Wistar rats were divided into six
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groups, including normal, model, low-, mid-, high-dose TWPT, and azathioprine (AZA) groups, and each for 15 rats. All rats in each group were
administered with corresponding medicines for 14 d. After 14 d administration, corresponding colon tissues were taken to undergo general and
microscopic evaluation. qPCR was adopted to test the expression of miR-146a and miR-146b. Western blotting analysis and RT-PCR were
adopted to test the mRNA and protein expression levels of TLR4/MyD88 dependent signaling pathway related molecular, including TLR4,
MyD88, TRAF-6, NF-xB, TNF-a, and IL-1f. Results DAI, general and microscopic evaluation all showed that TNBS/ethanol UC rat model
was successfully established. TWPT could improve UC-related clinical manifestation and promote the colonic mucosa healing procedure and
such effect was equal to AZA. qRT-PCR showed that the expression of miR-146a and miR-146b in model group was significantly superior to that
in normal group (P < 0.01). Compared with the model group, TWPT and AZA could significantly inhibit the expression of miR-146a and
miR-146b (P < 0.01). The mid-dose TWPT showed the strongest inhibitory effect. RT-PCR and Western blotting results showed that the
expression of TLR4/MyD88 dependent signaling pathway related molecular in model group was significantly superior to that in normal group
either in mRNA or protein levels (P < 0.01). Compared with model group, TWPT could inhibit the expression of each spot in TLR4/MyD88
dependent signaling pathway in a dose-dependent manner. The inhibitory effect of high-dose TWPT towards the above molecular was superior to
that in model group either in mRNA or protein levels (P < 0.05). The inhibitory effect of high-dose TWPT towards upstream molecular of
TLR4/MyDS88 dependent signaling pathway (TLR4/MyD88/TRAF-6/NF-kB) was slightly superior to that in AZA group either in mRNA or
protein levels. However, such inhibitory effect towards terminal inflammatory cytokines (TNF-a and IL-1p) was slightly inferior to that in AZA
group either in mRNA or protein levels. All the above differences had no statistical significance (P > 0.05). Conclusion In TNBS/ethanol UC rat
model, TWPT could inhibit the expression of miR-146a, miR-146b, and TLR4/MyD88 dependent signaling pathway. The inhibitory effect of
TWPT towards pathway and inflammatory cytokines shows a dose-dependent manner.
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TXTHAZH, B, TWPT K. . sl (30,
60. 120 mg/kg) 41, AZA BHIEXTE4L, F4] 15 JL,
2.2 1REG&

KRG ERESE 11, ARk E] (200+
20) g, 25 24 h. 10%/K &5 50 3 mL/kg ip BRI »
A I g e R VK A PR VLT AR A N 2
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mL/kg 5% TNBS+0.25 mL 50% 2 B 34T e, %)
M 4144 0.02 mL/kg AR £E7K +0.25 mL A= ER K
BEATRENS , REMA S AONHE 0.3 mL <, FIMRASE
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IERLEE AR BT, BARTER S WK, 3
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TWPT K. . mfll s K TWPT B4R, &
20 A T 2B B R K s TR BGR, 43 A% 30, 60 120
mg/kg M50 ig 4525, UL E29Eii3 d J5
TR 2, R 1R, ES4A2y 14d.
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2.6 WEIBHRRAG T %

26.1 il RAEH  ODAI P4y %M
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SRR UEREAT VRS

2.6.2 QRT-PCR %l 52 miR-146a Jz miR-146b 13
RSO F RNA SR & 3 B2 LS RNA,

SANPOCRE TN E S RNA WK, EEIE 3K,
11 500 ng RNA $% Jx i s A & i (QIAGEN,
S BTSN A R cDNA, ] ABI 7500
PCR 1X (Applied Biosystems, Foster City, CA, 3
) 4% RT-PCR i8] 0% cDNA 4T PCR #1, LA
U6 HNZ, LL95 CHiALYE 30s, RIGHATIRIAY
B, 95 CAxtE5 s, 60 CiEKnsEfd 30 s, It 40
AR, [N 255 AT RS AR I 26 20 BT« miIRNA (1)
I RIE R DL 278 B £ oR . miR-146a K&
miR-146b (159 i bifgA0 S AR DR AT IR ] 5
. miR-146a. miR-146b 5| F4 W& 1.

£ 1 miR-146a fl miR-146b 3|#1F 5
Table 1 Primer sequences for miR-146a and miR-146b

514 SIS (5°—3)

U6 (W) TTCGTGAAGCGTTCCATATTTT
rmno-miR-146a-5p  TGAGAACTGAATTCCATGGGTT
rmo-miR-146b-5p  TGAGAACTGAATTCCATAGGCTG

2.6.3 RT-PCR 74l TLR4/MyD88 {5 5 i 4 AH ¢
73 MRNA KIEZK- TR A% RNA Hlif a7
B P HUE RNA, AN 6 B I e
RNA AL, FEEIGE 3 K, HX 500 ng RNA % ¥
SR G U0 B P AT W ok IOV A . cDNA, A
ABI 7500 PCR {¥#% RT-PCR }iW]5£ cDNA 34T
PCR #1#4, LA B-actin AN, LL 95 CHitE 30s,
NG HATIRAY 1, 95 CAZE 5's, 60 ‘CIRAKMNAE
il 30s, 3% 40 AMIEIR, N4 A G HEAT I AR it 26 4y
Bro SKHT 274C k20 M H I3 DR AR AR N 638 K
155 MRNA 73151155 2,

2.6.4 Western blotting £l i& TLR4/MyD88 {55 i i
MR ERIEARE U H S A B e IS
TN 6 A 24 (20 mmol/L Tris/HCI (pH
7.5), 10 mmol/LAPMSF, 1 mmol/L EDTA, 1 mmol/L
DTT] Hlgerifl. W—emaEr bAE, T 10%ER N
I BE I vk o 25, B R A i %2 PVDF
JIE5., 5% AR W] 2 h, I TLR4 (1 : 5000, MyD88
(1:1000), TRAF-6 (1 :500). NF-kB (1 :1000).
TNF-a (1:5000). IL-1f (1:2500) HrafEdiisk,
4 CHWFER. TBST YoMk 5 minX3 . 43 AIIMAAH
Mg =Pt (1:15000), =HiiZEMEESR 2h, TBST
PRI 5 min X 3 Y. K H] Odyssey BEEHLIE TG B3,
Odyssey AT UG EH /34, H I A RRIAE
I HEE AR KB Y B-actin KPR KT ELA
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Table 2 Primers for each signaling molecules

E9EN EE 1 TS
B-actin 5’-GGAGATTACTGCCCTGGCTCCTA-3’ 5’-GACTCATCGTACTCCTGCTTGCTG-3’
TLR4 5’-CTCACAACTTCAGTGGCTGGATTTA-3’ 5’-GTCTCCACAGCCACCAGATTCTC-3’
MyD88 5’-TATACCAACCCTTGCACCAAGTC-3’ 5’-TCAGGCTCCAAGTCAGCTCATC-3’
TRAF-6 5’-TTTGGCGTCGGAGACACTTG-3’ 5’-TCGCTTGAAGACTGGCTGGA-3’
NF-xB 5’-CATGCGTTTCCGTTACAAGTG-3’ 5’-GTGCGTCTTAGTGGTATCTGTGCT-3’
TNF-o 5’-TCAGTTCCATGGCCCAGAC-3’ 5’-GTTGTCTTTGAGATCCATGCCATT-3’
IL-1B 5’-CCCTGAACTCAACTGTGAAATAGCA-3’ 5’-CCCAAGTCAAGGGCTTGGAA-3’

27 HirERE PR LR EMZE R (P>0.05). 1tif4h g 404k

KH SPSS 17.0 Geil-#4Ab PEE 4 » % ds LA BRI 1, BRI LK 2, BARSIEDES W 3.

X +S L, LR T B R 257 2 T R

3 QE% —#‘ #*w m
3.1 . UC KRB RIEIFS T I1"||IHHII!\Illlmﬂpﬂlﬁ ST

. BB, WIEW ox a
SRR LY, B2 iR b A SR, R B TWPT 30 mgkg *

e AL, S0 T LBk, YA A B WA D R ey, TSN
)ﬂ ]ﬂiﬁﬂﬁ?ﬁﬁﬂ_ﬂ(ﬂ* %%—Féiﬁﬁ iﬁﬂﬁﬂ(ﬂﬁlﬂ iﬁﬂ#);& FFT'“ | Il ‘IHH\|HIHIIHI[|IEII|II@ g il "':";\':I\'|IZ\I.'IHI|1LII|\I]I‘1IIJIEIIIW ,'?ik'i\T!'I"llHI‘IEH|{I\Iil\li[\lilHiIL|IIL|iIEM
w1 R iR ) i W0 %n IR » BlR)R o o e R
ST WL Bk EL A, S A B v R 4 i TWPT60mgky®  TWPT120mgkg AZA

B 1 minsERaBERKIKE

Fig. 1 General pictures of distal colon tissue

W, RS, BUmE, BUmR e IR
W, PWZEHZIIERG TWPT &4 M AZA 4
BE 55 HPRGER R SOG, /b W, Faes 45
FEARSEHE, PRGN AN RS A A b
R, b TWPT &SR 4l. AZA dilkE S AR
SUDATRNE, R WL IR, TR R,
TR W B35z, AR R MK, &
JIE S R IA v BESME SO, o R R T )=
AR AR 1697 14d J5, S0,
AT KR DAL j(flliﬁéu%’m%U\&Qﬁf/\”’ﬁ"\% DO = BT i)
W (P<<0.001); SHMAIAHLL, TWPT il ﬂNPTGOmgkg TWPT 120 mg-kg * AZA 41

10 AZA ZLEE i SAEVE 53 334 W] B A (P< 2 Rk s E
0.001): 5 AZA ML, TWPT &3Sl 5 4 5 Fig. 2 Pathological pictures of distal colon tissue

F 3 TWPT 3 UC KEEMHRIEITFSHIFM (X£s,n=11)
Table 3 Influence of TWPT towards inflammatory scores of colon in UC rat (X +s, n=11)

415 FIE/(mg-kg ™) DAI ¥4 KRGS VP53 S I R A L\ B0 4y
of HE — 0.00+0.00 0.00+0.00 0.00+0.00
ol — 1.60+0.76 5.40+221" 13274350
TWPT 30 1.0140.39 4.00+2.04 10.00+3.92
60 1.1340.30 5.80+2.18 7.82+3.25"
120 0.87+0.25" 3.9341.94% 5.45+2.73%
AZA 60 0.70+0.28" 3.64+1.74" 7.00+2.57%

HXRALIEE: TTP<0.001; SMALLLE: *P<0.05 *P<0.001
P < 0.001 vs control group; “P < 0.05 **P < 0.001 vs model group
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3.2 “hR74A40 miR-146a & miR-146b ik KT

xR A B, BB A K B 4 Tl AR
miR-146a il miR-146b KXW EH N (P<<0.01).
LR M b, TWPT K AZA yn] i 2%
miR-146a. miR-146b #%iX (P<<0.05. 0.01). M
il 5 B, TWPT 1 1) & 41 X miR-146a .
miR-146b (NI H ek, TWPT il 4l 55+
TWPT &4l (P<0.05). #4145 a4t
miR-146a Al miR-146b )&k 55 LK 3.
3.3 4ZEB74EZ TLR4/MyDSS {k#h5SiBIgtEX S
F mRNA gyFKix

X TLR4/MyD88 M i {5 5 18 1 1) %15 ki 3 1
MRNA ik 7K} (TLR4. MyD88. TRAF-6. NF-kB.
TNF-a. IL-1B) 15 HxI R4, B hix
YU E Y A0 T mRNA RIAKF B THE (P<
0.05. 0.01). SHRIAIAHLL, TWPT 27 EAMAKHiPE
H AL T IE s E 5 1 mRNA (PR, JL
o TWPT & 2 b #5715 5701 mRNA Rk K
SEAC TR (P<<0.05. 0.01). TWPT &7 &
0%} TLR4. MyD88. TRAF-6. NF-kB mRNA #ik
(A PSSR T AZA 41, TxHi%fE 5l M A
Ui RAER T IL-1B 22 TNF-o0 mRNA 7K 376
Himgiah T AZA 4, (H Bk 2 Fh =R TER T H
X (P>0.05). #4145 m4l 4+ TLR4/MyD8S Hi it
i

4- o 107 £
3 8]
61

miR-146a AHX Rk i
N
miR-146b FHX} 1A &

Jal

XIHE BT 30 60 120 AZA
TWPT/(mg-kg ™)

0Lk
SIHE BT 30 60 120 AZA
TWPT/(mg-kg %)

SRR TP<001; SR P<005 #P<0.01

“P < 0.01 vs control group; “P < 0.05 “P < 0.01 vs model group
3 RUALRFALAH miR-146a K miR-146b RIFKIE
(X £s,n=11)
Fig. 3 Expression of miR-146a and miR-146b in each colon
tissue ( X £s,n=11)

ST A OE MRNA A5 LA 4.
3.4 “ERAtALN TLR4A/MyDSS 1k#i{E Si@istE X &
HBIFRIE

X} TLR4/MyD88 M5 5 3 i ¥ &1 il 73 1
HEAKIAKTF (TLR4. MyD88. TRAF-6. NF-kB.
TNF-o. IL-1B) 15 : SXHEAIM L, A4 fiX
O Y AU T E A RIEKFEE T A (P<
0.01). SHRAMLEL, TWPT S5 EAM A ]
ARSI ES S FER AR, i TWPT

i

It 5 X

#® o 4 P

=y = E

= * 3 P

< <z( zZ

=z r 2 o

[va IS 1S

E o 1 ©

P2 a <

g g 0. é v A R

X UM 30 60 120 AZA X K2R 30 60 120 AZA T Al KUM 30 60 120 AZA
TWPT/(mg-kg ™) TWPT/(mg-kg ™) TWPT/(mg-kg™)
g 25 | I8
X ] 5
K20 ® i
= z w 15
£ 15 = =
1

< 10 < < s
& x @ —

€ 05]f € IS =

2 3 5 = =

T 0.0]f = i = 0 —
z = =

30 60 120 AZA
TWPT/(mg-kg )

POyl i

X B 30 60 120 AZA
TWPT/(mg-kg %)

R Y 30
TWPT/(mg-kg %)

SARALLLE: TP<005 TP<001; SR P<005 #P<001, T
P<005 P <0.01vs control group; “P < 0.05 *P < 0.01 vs model group, same as below

4 FHEZPFBER P TLRA/MyDSS IKFE S BHEX S F MRNA BIFRIE (X ks,n=11)
Fig. 4 mRNA expression of related molecule in TLR4/MyD88 dependent signaling pathway in each colon tissue ( X £s,n=11)
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AR AT R T A RIA KT B TR
41 (P<0.01). 5 AZA 4lLb#:, TWPT &7 adlxt
ZfE 5% FIER T (TLR4A. MyD88. TRAF-6.
NF-kB) 5 FFIA M HIE IS T AZA 41, 16
AT B AR JRER T IL-1B M TNF-o & 17K
SERFIRIE 200D T AZA 4, (B ik 2 412 70
Tegiit2Em L (P>0.05), Z5H LK 5 16,
4 i1ig

TNBS/ZEE UC KRB ALEHTST UC IR AR
B, FLRAE V5 TNBS 517 K 5% 55 WY %5 1)
R, KBS TNBS/ W E S RS, S
R IER G — B o, RIUEAL 2 d JE IR
PR, IR BAR KAEREAER SR,
Bt MR BH . 3EAR S DAL YT sl T 7~13 43,
RO A BT, SR A SRR, R
SElmA 2, Yyn) DL AR TR A 2R R A 2URG

*k

s 0.3 ek 1% 0.257
& . 0.201
= 0.2 '

;é Z 0.15-

i

T :

B 01 qu 0.10-
5 K 0.05-
- —— >
F 00 — = 0.00d

W KA 30 60 120 AZA R R
TWPT/(mg-kg )

NEH 015- *%* *%* sk NEH 03- *%k

ﬁ SoAd et ﬁ

= J =

5& 0.10 N %

T o

# 0.054 &l

G @

i Z

Lo

Z 0.00] =

MR BTM 30 60 120 AZA
TWPT/(mg-kg %)

30 60 120 AZA

Kk kA

M B 30 60 120 AZA
TWPT/(mg-kg %)

¥

MyD88 — ’* — * | — 35x10*

e 2 e

NF-kB m‘.’ 6.4 10°
pactin DRSNS e e

B 30 60 120 AZA
TWPT/(mg-kg™)

X

B 5 Western blotting ;%4 TLR4/MyD88 1k i{5 S 1@
HXEAZFE

Fig. 5 Western blotting analysis of related proteins in
TLR4/MyD88 dependent signaling pathway

0.37

Hoxt

0.2

0.14

TRAF-6 £ [ AHXf Rk

0.04

W B 30 60 120 AZA

TWPT/(mg-kg %)

IL-1p AN R IEE

X R 30 60

120 AZA
TWPT/(mg-kg )

El6 =ALMHALRD TLRA/MyDSS (K#ESBEREXERRIRIA (X Xs,n=11)
Fig. 6 Protein expression of related molecule in TLR4/MyD88 dependent signaling pathway in each colon tissue ( X £s,n=11)

HRZ. BRMEmwL, FEAAR KN, &
FEBE T AT WS I RIS I, B2 R R IUZ AT WK
T SORE A MR, W LR W R I T WARAE)E,
RN LTER, SRR TEAS St T AL 20 2L
VP RO A WE TR (P<0.01), UFSEA
WF5T TNBS/ L J7 5 4 K B Jo P 46 W % A 2
J& .

H TWPT 24T 3d 1 ig ¥697 )5, nT LK BURS 4

IRETFURUF e, B POKE RIS shm B A by
U, ig 8 dJ5, KMEZEHIHJE, MAMME, AT
JE B BAERY, BT, AR TR . S sh
KGRI, TWPT FiiE4Lk i
Rz RIERSERINA SGE S (P<0.01);
SN]SR AR B, TWPT i 71 2k 4
M PRI 2R A0S A A B >, A
W7, BmBkE (P<0.01); 5 AZA4I8TF
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PV A TR (P<0.05), KAKVES> 0 5
(P>0.05). #&75x TWPT % UC KR ARAEIR K
H L LRSS ERA—EEN, ZENYS AZA
AHEEAH 2 858 T AZA

MicroRNA (miRNA) &-Flly 19~22 M
12 ZH S A E G i /s U RNA, &R BAERT T 3°
eI (3 untranslated region, 3’UTR), %l
R mRNA Feof sl H Ax mRNA BRI 7750, 11
PN REM, I miRNA 465 7 X2 FE bk,
miRNA £ UC K5 i i 7 22 (1) B
] miR-146a. miR-146b KZ ALK —Fh Ry KT,
skl S 1 e AN i DA I SCHRBIE A
[, AHFFURI: X AUAHLE, TNBS/ZEE UC K
R miR-146a I miR-146b iAW 4 hn (P<
0.01). SEAILIHLL, 254 TWPT M AZA $n i
ZMiH miR-146a Al miR-146b (P<0.01). MIHI5H
FETMI T, TWPT HfliE44 miR-146a #1 miR-146b
IR ] o, TWPT il g T TWPT o
AR (P<0.05). ZIME SRR, TWPT Xf
miR-146a H1 miR-146b ({1 HIAEAE— 52 BRI

L5 ETRIN, AT 5T 73 ) N A mRNA 7K
f TLR4/MyD88 (5 518 i 71 40 e A vh 1) A
tb, LK TWPT S IE 520 .

1T TLR4 AT LA 5 Js A AH 5% 70 1A 2Ll
PRIy TR, end v )3 Sk B A 0 AH
AT T, FEEE KGR RAE R
IrTHRARIE, SERRIR 5 A B ARG S
P SN R ARAE [N o TLRA A 510 ¢ 2 2 15 75 B e
Sk E MyD88 415, 2% MyD88 AR AF (i #ft
fof St fF MyD88 Kk #ifrid % [, TLR i
i MyD88 SrERANIEAL i FI A 38 -1 S2 A4 KT
4 (interleukin-1 receptorassociatedkinase 4, IRAK4).
HA5E-1 ZARAH G 1 CGinterleukin-1 receptor-
associated kinase 1, IRAK1). FI/3-1 SZARMH I
2 (interleukin-1 receptor-associated kinase 2,
IRAK2) 1 TRAF-6, MG L2205 & A
P (mitogen-activated protein kinase, MAPK).
FHZE MK F 5 (interferon regulatory factor 5,
IRF5) il NF-«B I 5¢ )8 AR i 2RE K5~ TL-1P+
TNF-o, {f5% . B, Ak, AHFS0K TLR4,
MyD88. TRAF-6. NF-«B 1E N>, fEx
TLR4/MyD88 HH {5 51 ¢ 7 S0 2B Hp 1 s
38 3o % A Bty JERE R TL-1B S TNF-ou [RIAS I A i

AZAF 5 W PR ERE PR ) PP A FH

B X TLR4/MyD88 HCHfif5 = i i (1) i 73+
(TLR4. MyD88. TRAF-6. NF-xB) i 5, Western
blotting Jz RT-PCR 453 Bor: SXTHAIAHLE, 1%
GO LU T CIRE mRNA KPR & K
F, BRALE BETHE (P<0.0D). $emizfii
B TLR4/MyD88 MR {5 5 i % 1) 57 i R IA 3%
YIS, SRAIAMILL, TWPT S50
TG S ) Bip e, b mE A SR
HABEZER (P<0.05). [Al, TWPT %} TLR4.
MyD88. TRAF-6. NF-kB 1 i Ik 52 N i 7E
mRNA KK, A& RN %,
HEAKVFHELA, S5FHEXR AZA 4, &
Fli TWPT X% 55l 4 130 87 AR 0 1 FH s
T AZA 4, HERFEMEZER (P>0.05). #R
TWPT 5 AZA Bjpeidind #ii] TLR4/MyD88 ##fif5
SRR BRI H K, TWPT 545 5l 51
IR EE RS U T AZA, 401 TLR4/MyDSS {K#if
SN TWPT St R gL —.

A ity 28 SiE K T[] Western blotting A& RT-PCR %
RYEIR: HXIRAAMLEL, %45 5 M A 2R A
FIL-1B f& TNF-a LI 7E mRNA 7KFid 52 £ F1KF
R IR TR (P<0.01). HEAIZAMILL,
TWP 5 1) 5 ARk M A 11247 = 400 3% ) A iy 28 i
[A-F IL-1B ¢ TNF-a, sl 5am gl B
WEER (P<0.01). SFHEXE AZA E, &)
& TWPT X5 5 il 6 R i 20 K IL-1B K&
TNF-o [F#IHIVER G T AZA 41, B REMNE
5 (P>0.05). 78 TWPT 5 AZA ¥5%f Kt 4 E
Kl IL-1B & TNF-o HAMEIEH. S5
TLR4/MyD88 A5 5 1 4% (1) L3 7011 F R BEAH
bb, TWPT X AR ¥ 48 5iE K7 IL-18 A TNF-o. (14114
VER R BRI T AZA iEaH, XEMEHR,
PG SRR R R 2, X R ] RE sy
SR 25 5 2 (PR 45 R

Wt Begton, F7E TWPT X miR-146a Fil
miR-146b [FHMEIVER R, @& TWPT BT
s, HEILEEZER (P>0.05). 5 TWPT i1
TLR4/MyD88 M i {5 5 1 1% A AR s 2 9 K F-1EH 5
5l B IEAH AN, TWPT %) miR-146a Fil miR-146b
PIVE IR RIS X R EAR DG, BEAT SCk$E 7R
miR-146a Al miR-146b 140 /E FH 1 4k 5 R 7
TLR4/MyD88 A #fif5 =il i |, &t ml i ik 4]
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SHH 155 R#EHLMEHM, xR TWPT
miRNAs M A5 5l EAE BN BAG B, ARk

AL

ZE L TIR, AW R RAE TNBS/ 4HE UC KR

B, TWPT e FH] miR-146a A1 miR-146b
(K)2¢i5, FEAEFMH] TLR4/MyD88 M #fifs = i 4% M 42
JiE KT IL-1B A2 TNF-a BB, A5 5 10 % A 98 E A
TR AR S 7 B IEAE G .
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