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B EEEE T miR-154/Wnti8 28 24 2 18 PR 14 2 E AT
AR B K m R R

Wh' LA KNED KFT
(EFEFARE B, B 336000; 2HET ARER, HH 336000)

BE T AARE ) TRT, miR-154i8 1$ 842 Wntill 34 75 548 3% &% B R4
S LRALHUE] . Bhdh B2 R R 3 B S KM S R, F o BB S8 B4 T IR AR M AR FLMA B AL A Ay
AL S A AR (M), A BAE FH20(E). Z G T IRAB), HA10R . &R RTERALIEE E
2200, 5 RAEE L (RE). HREA(0)), F2A10%5), 3l it —RRAT A 33746 . ELisaBa34 %%
. HE# &. qRT-PCREAIRITH BEZEH /A5 FHRAMG L EF L. ERETF, MAET2 WG, DR
F AR e AR, EER XK E, THEMIAAEN IR, BT IF, MAF @R ZL, ok
wi R AL T ik, HEZEMH R, MANF SR & (TBIL). &2 E(TBA). &Rt R8s
(ALT). B34 R BE(AST). BB BE(ALP)E & 4 234 m 8 R (P<0.01). #8LMZE, EZA i FF
4 4 ALIRARPIIINP. IV-C. LN. HASZ R F 41K, 2040 Wnt5a. B-catenin. GSK-38. MMP-9%
8 4% T %(P<0.01). f& % miR-154. WatSa. f-catenin. GSK-3f. MMP-9 mRNA & iA [&{%(P<0.01).
& AR R T, OJAFSE, F60E. REZIFH LS 3aA AFER, KIEZAMLE, REAHE
JEK IR E-IA B BLAT 47 {045 ARPIIINP. IV-C. LN. HAZK & 4% FI4(P<0.01). #8REZ, OJfni
TBIL. TBA. ALT. AST% &4 &3¢ 3, miR-154. Wat5a. p-catenin. GSK-3f. MMP-9 mRNA%&
ik EFH(P<0.01). A £iE 3 F T S kmiR-154% KK, M 76 Wnt/B-catenini® 348 32 AUH], £
AR M S8 Bh AR Bl R T AT A AR 94 )

X8R HHEIEEN; Wit miR-154; T4 41k

Animal Model and Clinical Study of the Mechanism of Aerobic Exercise in
Improving Obstructive Jaundice Liver Injury through
miR-154 Regulating Wnt Signaling Pathway

PENG Rui', MAO Haifeng', ZHANG Xiaolian’>, ZHANG Yu'*
(‘College of Physical Education, Yichun University, Yichun 336000, China; *Yichun City People’s Hospital, Yichun 336000, China)

Abstract This paper explored the mechanism of aerobic exercise intervention in improving the liver fi-
brosis of patients and mice with obstructive jaundice through miR-154 regulating Wnt signaling pathway. In the
animal experiment, 3-week-old male KM mice were used. First, the mouse common bile duct was suspended in the

abdominal wall to construct an obstructive jaundice model. After the construction of the model, the mice were ran-
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domly divided into the model group (M), the aerobic exercise group (E), and the blank control group (B), 10 mice
in each group. In the clinical study, 20 patients with obstructive jaundice were selected and divided into the regular
exercise group (RE) and obstructive jaundice group (OJ), 10 cases in each group. The experiment was carried out
to evaluate the improvement of liver injury mediated by aerobic exercise through general behavioral assessment,
enzyme-linked immunosorbent assay (ELisa), HE staining and quantitative reverse transcription polymerase chain
reaction (QRT-PCR). The results indicated that, in 72 h after construction of the model, the urine color of the mice
became deepened, the stool was light gray, and there were obvious scratches on the lower back and abdomen. Un-
der the microscope, it could be seen that the hepatic cell cords of the M group became disorderly and the nucleus
was deformed or moved to the cell edges, and cells showed vacuolation. In the M group, the serum total bilirubin
(TBIL), total bile acid (TBA), alanine transaminase (ALT), aspartate transaminase (AST), and alkaline phosphatase
(ALP) protein levels were significantly increased (P<0.01). Compared with the M group, the serum liver fibrosis
indicators procollagen III N-terminal propeptide (PIIINP), type IV collagen (IV-C), laminin (LN), hyaluronic (HA)
content significantly decreased, and Wnt5a, f-catenin, GSK-3f3 and MMP-9 protein content in liver tissue also de-
creased (P<0.01). Besides, miR-154, Wnt5a, f-catenin, GSK-3, MMP-9 mRNA expressions in the blood declined
(P<0.01). According to the clinical observation, the sclera, mucous membrane and skin color of OJ group were
dark yellow and there were itching symptoms in many parts, the stool showed white clay color, the jaundice symp-
toms in RE group improved significantly and the contents of PIIINP, IV-C, LN and HA proteins in liver fibrosis de-
creased (P<0.01). Compared with the RE group, the serum TBIL, TBA, ALT, and AST protein contents in OJ group
increased, and miR-154, Wnt5a, p-catenin, GSK-35, MMP-9 mRNA expressions increased (P<0.01). In conclusion,
the aerobic exercise intervention can reduce the expression level of miR-154, accordingly inhibiting the regulation
mechanism of Wnt/B-catenin signaling pathway, so the aerobic exercise has anti-fibrosis effect in animal model and
clinical application of treatment of obstructive jaundice.

Keywords  aerobic exercise; Wnt signaling pathway; miR-154; liver fibrosis
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et Bl EAE FH 28 O I ) SE 4, JIEAE 20 24 HS 047
Yefl, iR AL S B B, 40 B IR SEE
2 A U A B REALY . Micro RNAs(miRNAs)
e R KN20~22MZH BRI AR g % B BERN AT T,

A S FUBT FEmiR-1547F WntlS 538 1% 77 (1 8 $24F A,
FAy S /)N SR BE P SRR, AT s sh T, W
G2/ RIEL A BH 26 SR 45 Ak ) G 1 O, WD IR R
HRIZHN T FmiR-15438 1 Wntid i 3 15 BH 14 %
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% A AP I R DKK2, (R Wt 2R E S5 5
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1.1 SEEhIR 574E
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(Y FTIESCXK(H)2017-0004), 14 H ~23~35 go /M
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PHAME SR AR, 320 H o DIRWTF, /N RUIE RS 1%
TR EL B2 45(500 mg/kg)%%o (CUERDAVS ST N
5 e, [ e VU AL T8I R T 41 emib & A
MR R EE, IRAENTN TS emTFARY) 0. BEHS



SRS A A2 ) I miR-154/Wntit #% K50 A BE A SR AT 03 A s R K i PR 9 1911

HEFRTTEN, BB S, T IR emib AT
I3 o A-0AN T W TF AR 2R 5 K RH A R LA B
BT EEE, HEUAM 45410 . 4 hig B2
JIHAL(0.2 mL)HH R, FFHARTEE. 72 hiaka
LR/ NOodh H, fRER B, BEAL ) B B (M)A
AIZHE). w2 EXRA®B), BAH10A . @it
TN MBI SN R TS 25 76 FI TR A
1.2 IR ZER

FH EL AR TN B EE  ff 12 H S 5 45 0 BT 8 5
PEATE BEL A B0 RR 5 2041, B I BCN 201 74F 6 H 15H &
20184E6 3 15H , A9 NbriE: HIFE XTI R0 5 I AR
R EAFA BT AL I B3 B IR Wik
ALT 5 (1% 4 A5 473 mT A 3 e s 386, 1 R 45
& BobarE N ALT= 80 TU/L) M LS 45 S AL &K & &
F 51 (= 6.8 umol/L); KAH 2 f 4 & B 451550 g
R . HEbRbRE: e R RSB e, 25
YItE. B S %% R REES; SIRAOE. B
IF G B IR A A R P RS B TR A 4
B, REEHCHER RS, KA RIESY
BRI, BEEH106] . B IS B4 (RE)H e/ MERS 24
%, BNAFWERN65 %, T35 N (45.87+2.96); il
[ B N2 H, B0 A, “F35(9.84+1.24) 1 H o
T (ON) P I/ MER 255, I KAEI 635, T
SRS N (46.1442.71); RIS TR R 2.5 H , SN
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LB T ZE R X (P>0.05).
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FN WG 57 FEPEVE oy I s iE B sk E, R R
VU ST, MRS —K, FLIIZR12/8. E3hirfEn
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14 —fITAZNE
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=1 s e R i T S e
1.5 HmRESLIE
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PrEEE H, 3 000 r/min 0215 min, B _Fi5-80 °CAf
4. 54 mLi i H T BUL R mRNA, 7]
HU10 mm?® A5 i 2H 23 ] i T-4% 2 58 H I T R 4 ol
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JF2H 21T B8 00 80 °CHR A7, HI T4 AM = EH
Kl o KA P A BB IS 3T AT JG A0 8 25 G ik i
15 mL, FFARI A 5 i A= Ak F Bm A 930 AH 2 IR 7 2
PR 1) R TE 15 D
1.6 IEFRIEN R 534

K H1 ELisaliff 1 5 95 XUt AR & 02 5E 34 J
B IMEH TBIL. TBA. ALT. AST. ALP& &,
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3B MMP-97E K JE .
1.7 fRIBFRE

JFAR A fr, )& N4 um, ZHRHER (0
B, U ZHRE I, R E . BT (2001%)
ML LH LA
1.8 S RNAIZH
181 fgFa® R4 mL, I/ NSME
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HE) 55 )2 2 304, Jin2 mL PBSYRZ], 2 000 t/min 5.0
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5 min, FRAUTIEMA 1 mL Trizol®FWFT E 5.
PN ST I HE AR A R A A .

1.82 XRNAHIELA MBS mRNAFERCK A
Trizoli%: ¥ bR BOA W IAN0.2 mLE1, #R¥7,
IR E S min, 12 000 r/min, 4 °CE.0>15 min, B E
J&TEPE H, I 1) 7 A RE0.5 mL, #3185,
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(DEPCHBE)BEi%, 12 000 r/min, 4 °CESL>150 min,
ISR, IN40 pL DEPCALFE 7K VA fiRRNA .

1.9 RE#FFqRT-PCR

W& H TaKaRaA &, %00 B 47454
FRFEKAIDNA S J3i: 2 pL 5% gDNA Eraser Buffer, 1 pL
gDNA Eraser, fK#EFEA RNAWK E W B RNase Free
dH,ORC & S ARF N 10 uLf¥) Master Mixmi& i, 25 °C
J V.30 min. J¥:3%: 4 uL RNase Free dH,O. 4 uL
5% Prime Scrript Buffer 2. 1 puL RT Primer Mix. 1 pL
PrimeScript RT Enzyme Mix I, £10 uL, # NZEH A [H
RNAJE &7 Master Mixm#) e N A, 3520 pl, 37 °C
§#H 15 min. qRT-PCR: fall{X #% A ABI 7900HT, 57
N SYBR® Premix Ex Taq™ II(TaKaRa)ilk 7| & . HRHE
Gene Banki% B2 £ 22 % [K T cDNAJT 1], JE K519
B RS S A TR, 518 LR
1.10 FitZE5*
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Table 1 Primer sequences for different genes

B J7 1] VLI FI(5'—3") BHFSFH(5'—3")
Gene Direction  Animal primer sequence (5'—3") Patient primer sequence (5'—3")
miR-154 Forward ~ TAG GTT ATC GTT GCC TTC GC TAT CCG TGT TGC CTT CGC TT
Reverse TTC TCC GAA CGT GTC ACG TG AAG GCG GGATTT GGT ACT GA
WntSa Forward ~ TGG AGA AGG TGC GAA GAC AG CAA CTG GCA GGA CTT TCT CA
Reverse CGT CTC TCG GCT GCC TATTT TTC TTT GAT GCC TGT CTT CG
P-catenin Forward CAT CAA GAA GGT GGT GAA GCA GGCACC CAG CACAAT GAAG
Reverse CGT CAAAGG TGG AGG AGT GG GCC GAT CCA CAC GGA GTACT
GSK-3f Forward ~ AGG CTG TGT GTT GGC TGA AT ATG CCA CAG CAG CGT CAG
Reverse TTT GCT CCC TTG GTG TTA GCA GGT CTG TCC ACG GTC TCC
MMP-9 Forward ~ AGA CGA CTA GAC GGC ATC CAT TGT TGC AGC AAT CAG AAT
Reverse TGG GAC ACATAG TGG GAG GT TCATCT ATA CTT GCA GTG GGT
GAPDH Forward ~ AGA GGC AGG GAT GTT GTT CTG CCT AGT TCG TCATGG GTG TGA

Reverse GAC TCA TGA CCA CAG TCC ATG

GCC AGT AGA GGC AGG GAT GAT
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HRE4L. OJ41TBIL. TBA. ALT. AST. ALPZK
A& Em T IEFE, AHoId, REA Mk + %45
bR EA W R FRREP<0.01). HFE20 4, 7/8i535)
T-HiJ5, MALIM{E FPIINP. IV-C. LN. HAS &
EEBAL 2 3 T 51 (P<0.01), AHEEMZH, E4LATF£F 4101y

2. 38 RECk RIS G i R

e bR 3 8 R R (P<0.01); If AR BT 70HAH ELOT4, RE
ZHPIIINP. IV-C. LN. HA & &F#K(P<0.01).
2.4 /R AFLHZEWnt5a,. P-catenin, GSK-3pX
MMP-9Z5 5443

e 4n] 0, AHEE MAL, E4LAT A 202 WntSa,

Red, yellow, and black arrows indicate nuclear pyknosis, vacuolization, and nuclear fission, respectively.
Bl /MERATALSHERE

Fig.1 HE staining of liver tissues of mice in each group
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Table 2 Detection of four indicators of serum fibrosis in mice and patients (x=%s, n=10)

f&br/ng-mL"!

Index /ng-mL""! M E ol RE

PIIINP 164.41+8.59 128.62+6.08** 97.60+6.08*** 29.62+3.61 18.14+3.82%%
IV-C 70.84+5.22 56.19+4.15%* 43.73£5.92%*" 189.12+6.73 147.19+7.54%
LN 1 620.15+28.96 1470.20+27.50%* 1 108.31424.07**" 246.55+8.36 184.28+8.42%
HA 0.59+0.11 0.35+0.09%** 0.21+0.06**" 176.81+£9.20 138.10+6.07%

ByPIsEy: #+P<0.01, SMALLLES “P<0.01, FE4LLLE . IR “4P<0.01, 5OIZLLLEL .
Animal experiments: **P<0.01 compared with group M group; “P<0.01 compared with the E group. Clinical study: ““P<0.01 compared

with the OJ group.
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154, Wnt5a. pB-catenin. GSK-3B)MMP-9 mRNAZ
AT, MHEEOJ4H, REA %A FmRNARIA R, H
AW BEMEZE R (P<0.01).

3 iTig

FFEAFSEAL 2 B T A P 8 R AR M 55 JE L
Pt AT (A6 5 S, T X PR B 4, A
SRR AE 23 BT SO0 F T # e I . AR 3%AL .
W LR A, W A b A A L R
5 IR 2 —, AL BRI S 5 3 N 1 5% BEL TR
A M, OB, BRI Y% 4 i gk

&&

2001 EIRE
Boy
2 1501
<
>
2
2
5
E 100
=]
=
Q
w
504
TBIL /umol-L" TBA /umol-L"" ALT/U-L'  AST/U-L ALP /U-L
“4p<0.01, SRELLEL.
&4p<().01 compared with the RE group.
E3 BEMiGEXIEREN
Fig.3 Patient blood related indicators detection
600+
- T ) EM
5 HE
w)
5001 I BB
s :
Q
g
Q
5 400 o
o
35 kk
3 RIS o D
& 300 R
= R0 RER 26X
= RS R
o 200N frareress
g 2007 555 B x
w 255¢5¢5 Xe5e5e¢ 3':&
RZ) 35525 OO KHHHD 3IEH
= 0.0.0‘0‘ 4.4.0‘0' 0"‘0’0‘
= e R SR
= 1007 S8 B R s R
— R R £ i
H 9000 & e 4% ot
HH 25250505 o 252505
: RN - R0 =oveerenee
0 T T
Wnt5a /pg-mg! B-catenin /pg'mg”!  GSK-3B /pg'mg! MMP-9 /pg-mg™’!

##P<0.01, SMALELH; #P<0.01, SEALHE
*#P<(0.01 compared with group M; #P<0.01 compared with the E group.

&4 NERBFZHZEWntSa, B-catenin, GSK-3 X MMP-9FE B S =M
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Mouse blood related factor mRNA expression
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RIS [B) J62 L s Dl 36 v, A2 — PRLAU, N S BEL M B
AT ML FE vy () B AR

Wnt/B-cateninitl 4 XF 40 il 7 Ak . 486 5 B T
HHEELW, WntilE A& —MEREmREES, £
B IS Wnt/B-cateninif B R AE AW RN, 56
FER T K B-catenin AT M 4% #2 28 k% 45 A TAH
HAF (T cell factor, TCF)¥#iG Wt sk 38 i 4 J@ &
11 -9(matrix metallo proteinases-9, MMP-9), £
R ASHRAFENER. BEBRT, BTz
Watfit i, B P9 axin- APC-GSK-3B% & 140K i 5
[1) B-cateninBEER AL, % J5 %2 RALIFBLIA . 25 Wt/
B-catenini B yG LB, Wttt A& 1 51 3 45 4 axin-
APC-GSK-3pE &1 LRz ik, Bl ik, BN
B-catenin L BEBR L1 AR, #68 2 Mudx R AE R 1E
FH UL S I i R A L AR AR B AR B I 45 1 AR
S 2 e E L 5 N AT 4E 40 B A= 2 D Re A
LT Hetb BV A % . BF 5 R, Wnt/B-cateninid i
() S i A T b R A 1R AR K ol £ 2 o A
BoG e RA 4NN T, FHALNR T4 K
AL FuE U K 3L, B-catenin P I0E BT 220K 41
O3 A= B Ak, A TR AT SRR TR R B 2 R A8 40, TR
W7 B-catenin# ik if 3 T BRI AVRANPIE . Ak
BRI, S H MAL LIS TBIL. TBA. ALT.
AST. ALPKJF£F4EFa % PIIINP. IV-C. LN. HA
EASEMEBAHEEMN, 5 FWEFREN
TR, AR AN SRR, 2 R R EURE T
RFEML , T4 2 Wnt5a. B-catenin, GSK-3B.
MMP-98 [ % & X mRNAR A 5. S a1
BELMT, S 3UIEV R FEAS, {3 Wnt/B-cateninid # 1]
SEEA, BUS A4 R A . IR R R OJ4H
If3% # TBIL. TBA. ALT. AST. ALPMKJH4F4EH
FRPIIINP. IV-C. LN, HAE A& & R & m T IERE,
& Wnt5a. B-catenin. GSK-38. MMP-9 mRNA 3
KT REA, 456 — AT N M S 25 g i P
T JE B Wnt/B-catenini® B I0E , BB EH G
TIREIR .

BRSNS A— TR 25 H ST 1R
ST FB, BRI E . B AR,
BF A B 0 SE0E Bl Re A R s 5 RS 11 T 10
JHF- e 55 3 P A A A IR BRI I A A 35145 17 Deel-
wing-de&5 IR w1 R TG 0 175 K BT 4H 43 &% I
HEE AR S B 38 N, R I A A e I )1 2R

1 R 5 ) I R85 AT B AR o s 1 i S AL
S EA NS Lin%E MW R I, hoRER
A2 B ] 3 5 T 28 4 40 P DR 5 ) A 4 e A
7, VBRI B fE AR P B ER BRI 0 o ISR, B
FURImIRNAs 54 K S H LU VIR R, 78
WER. WK E MR TT %A & BB R
YERIRY, MilosevicZEPHE A & IH, miR-1547E -4k
A AT 2 20 e 2 TN, gk AT R 4 BRI A
HOGE , $05H) i R 4T 4 40 B A Wnt/B-catenini G AL & 12
AR B I miR- 154 ¥ 5 B, $27R miR-154/2
RS A i EE R R . AR SR I, Ak
56 HFmiR-154 2 4 xmRNA %% 5 Wnt5a. B-catenin.
GSK-3BJ&MMP-9 £ IEAH5¢, AHEEM4, E4HmiR-154.
Wnt5a. B-catenin. GSK-3B M MMP-97ETFZHZ1 5
M R 2 BRAIG, IS AL 3R bR & B2 N RE, I
MG TSR, IR IE IR PR, 4Rk
TR . 46— AT REE RN, FEisshn]
N miR-154 135, AT Wnt/B-cateninid 14 1&
1, M AT Y40 Mt — P 7% 5 0, DR AT
HEALIER . PRI JE o REALMR miR-154. WatSa-.
p-catenin. GSK-3f. MMP-9 mRNAF % 2 TBIL.
TBA. ALT. AST. ALPE A& & & ZKT OJ4,
FESCRER I g, 45 & shPyscsn 45 AR, IR
iz B ] 8 i ] Wnt/B-cateninid B i 2 5L 2% fifk 2R
&R BELAE v U AT

4 INGE

miRNAsHAG 5 7% 1) 18 5 0 4%, [ A sl 40 i) A5
NEEmRNAF B AR 1 R AV FAE R .l A wt
FR I, miR-1547E A5 BH SO B A2 FHF4H 2R 2% if.
WA ERIE, B b E Rk, BS54z Y]
G B A2 3T T miR-154 13I8, HH]
Wnt/B-cateniniif A & 12, 75 AH FH 14 365 5 2 ) A 7 K7
& R P A 4RI E A
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