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miR-124 Improving OJ-induced Liver Injury through Downregulation of
Hedgehog Pathway under Exercise Intervention
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Abstract In order to study the protective effect of aerobic exercise on OJ (obstructive jaundice)-induced
liver injury in mice, and explore the possible liver protection mechanism of aerobic exercise from the miR-124-me-
diated regulation of Hedgehog pathway, KM mice were used to construct a cholestatic jaundice model. They were
randomly divided into model group (M), aerobic exercise group (TE), and blank group (SO), with 15 mice in each
group. General observation, ELISA technique, HE staining, liver tissue fibrosis and inflammatory indicator de-
tection, qRT-PCR were employed to verify the improvement mechanism of regular aerobic exercise. The results
indicated that in M group, many parts were yellow stained, and the urine color became darker. The stool was light

gray. After anatomy, cystic dilatation could be observed at the bile duct suspension. Compared with SO group, the
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contents of TBIL, TBA, ALT, AST, ALP proteins and inflammatory factors TNF-a, IL-1B3, NF-xB p65, and MMP-
9 in serum were significantly increased, while anti-inflammatory factor IL-10 was significantly reduced (P<0.01).
Compared with M group, liver function indicators and inflammatory factor expression in TE group were significantly
improved; IL-10 protein content was significantly increased; wet liver weight decreased, and liver fibrosis indica-
tors HA, LN, IV-C, PIIINP protein content decreased (P<0.01). Under the microscope, it could be seen that the
liver cords in M group were disorderly arranged; vacuoles, mitosis and degeneration appeared in large number, ac-
companied with severe liver fibrosis, and the symptoms of liver cell injury in TE group were significantly alleviated.
Compared with M group, miR-124 expression in TE group was significantly increased (P<0.01), while shh, Ptch-1,
Glil mRNA expression was reduced (P<0.01). In conclusion, regular aerobic exercise can alleviate the cholestatic

jaundice-induced inflammatory reaction by upregulating miR-124 downregulation of related protein and gene levels

of Hedgehog pathway, so as to improve the liver injury.
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Table 1 Blood biochemical index, body mass and liver wet mass test in obstructive jaundice mice

£z SO M4

Index SO group M group
DBIL /mmol-L"' 10.55+1.82 Index

TBA /mmol-L" 8.50£1.61 21.96+3.80%*
ALT /U-L"! 32.76+4.64 98.61£7.51%*
AST /U-L"! 38.90£3.27 109.46+6.83**
Body mass /g 41.62+1.15 32.77£1.01%*
Liver wet mass /g 1.51+0.21 2.57+0.82%**
Liver indexes /% 3.6£0.79 7.8+0.93*

xts, n=15; *P<0.05, **P<0.01, 52 (A4 L.
X+s, n=15; *P<0.05, **P<0.01 compared with the blank group.
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100 1
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#ak

Blood biochemical index value of mice in each group

4747

414

414
55

DBIL TBA
/mmol-L!

ALP ALT AST

/U-L!

SO: 7 DN HEAL; M: MRS ; TE: A4S 3N41. *P<0.05, **P<0.01, 5SOZ HLEL; "P<0.05,P<0.01, SMA HLEL .
SO: blank control group; M: model group; TE: aerobic exercise group. *P<0.05, **P<0.01 compared with SO group; “P<0.05, *P<0.01 compared

with M group.

Bl &R I AR RAS T

Fig.1 Detection of blood biochemical indexes of mice in each group

MZIf7%E DBIL. TBA. ALP. ALT. ASTEAS &
& T (P<0.01), TE4L % DBIL. TBA. ALP.
ALT. ASTHHE &I (P<0.05, P<0.01); fHEtM
4, TE4LIM7%E DBIL. TBA. ALP. ALT. AST#
B E T EP<0.01).
2.3 FRIBFAE
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iR 3 AN L A TS E N S A S AN e e % v 411 )
B, IS ERPE R AT AL . A ELMAH, TEZHIR
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IV-C. LNEHSEEZE TEP<0.01), HAFEA S &
F&{%(P<0.05).
2.5 BFALAMEXRMEEFEBEN

FEagi BB R, MHEESOZH, MZHRFAH LR A+
TNF-a. IL-1B. NF-kB p65. MMP-9% & &% T,
oA BRI FIL-1042 2 TH = (P<0.01); A1 EEMZH, TEZHAT
H A %R F TNF-a.. IL-1B. NF-kB p65. MMP-9
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SO: blank control group; M: model group; TE: aerobic exercise group. Black arrow: vacuole; green arrow: nuclear fission; red arrow: inflammatory

infiltration.
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Fig.2 HE staining of liver tissue
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SO: blank control group; M: model group; TE: aerobic exercise group. *P<0.05, **P<0.01 compared with SO group; “P<0.05, “P<0.01 compared

with M group.

B3 NRATLELRRT A4 AL T TR R A

Fig.3 Detection of four indicators of liver fibrosis in mouse liver tissue

B R BE(P<0.05, P<0.01), IL-104% 3 75 (P<0.01).
2.6 BF4AZRmiR-124, shh. Ptch-1. Glil mRNA
FIARIIE

HZR27 40, A LSO, MZHATZHZ hmiR-124.
shh. Ptch-1. GliIFKNFXRETHE, RAEE D
FMZE 5 (P<0.01), TEARFHL H shhFE R FRIE -
Tt, BA AR 8 #E 2 5(P<0.01), Ptch-1. GLiIHER
Fik B AT B #5125 73 (P<0.05), AL M4, TE4L shh.
Pich-1. Glil B[R FIE 3 FEAL(P<0.05, P<0.01).

3 Wi
A JEAE ML T 4y 5 2 B €, LT AR,

BLLKHYT i S 2 AR AR . IE R A B I
T, 4 PR S R K 124, Ak TR A B D
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S 5 DR 2 BRAE R 453 40 B, JFF A 2R 0 45
P DHREMGAOIR, TEHZURT IR M. S2ARBE A B 4n
JL Gz 4 L B A0 P S I, (R 3G B o1k
PREE LA Y, JORE IR N BRAT 410 555, WANG
SRR I, RHIT AR M /N B P D BE PR FRALT
AST. DBILE A& & © & Fm, SRR b
Th; 3R VR BH A 25 LB I IR AR B 41 4
P AIII 52 R B, FEARYZHALT. ASTIK V- & 35 48,
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Detection value of inflammatory index of mouse liver tissue

SO
HETE

sk

*k

TNF-a

IL-1p NF-«Bp65 MMP-9

IL-10

SO: 2% FUM R4 M: BRI TE: A 4igsh4l. *P<0.05, *#P<0.01, 5S04 tLE; "P<0.05, *P<0.01, SM4LELE.
SO: blank control group; M: model group; TE: aerobic exercise group. *P<0.05, **P<0.01 compared with SO group; “P<0.05, “P<0.01 compared

with M group.
El4 NRAFERR IR
Fig.4 Detection of inflammatory index of mouse liver tissue
£2 NERBF4ELEshh, Prch-1. Glil mRNAZRIL
Table 2 Expression of shh, Ptch-1 and Glil mRNA in mouse liver tissue

Eiza SOH. M#H TEH

Index SO group M group TE group
miR-124 1.08+0.04 2.33£0.17%* M group
shh 0.91+0.11 2.79+0.22%* 2.01+0.06%*"
Ptch-1 1.03+0.08 3.55+0.41** 1.54+0.10%%
Glil 1.17£0.15 4.08+0.16%* 1.93+0.24%"

Xts, n=15; #P<0.05, **P<0.01, FSOL LLEL; “P<0.05, “P<0.01, 5MA L.
Xts, n=15; #*P<0.05, **P<0.01 compared with SO group; “P<0.05,P<0.01 compared with M group.
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1A I miR-124.2 75 2 S Hedgehog /s 5 4% S #1145
Ryitk— R

Z I SR, AF AR AR S HiE Bl a2
— P B H TP S @517 HAF RS IRTF
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i 45 AEAE “GLI/miR-124/AURK A5 54, I M43
T ARG R KT =AY 2 1 4 51 38 3E “GLI/miR-
124/AURKA™ (5 S5 IE# T, 3 & Hh-GLI{E 5 M
& IRFENLH, 25 UL, miR-1245 Hedgehog( 5
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