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Abstract

AIM: To investigate whether 1,25-dihydroxyvita-
min Dj; (1,25(0OH),D;), the active form of vitamin
D, inhibits fibrosis induced by a methionine-
choline-deficient (MCD) diet in C57BL/6] mice
and to explore the possible mechanisms in-
volved.

METHODS: Male C57BL/6] mice (n = 30) were
divided randomly into control group, MCD
group, and MCD + 1,25(0OH),D; group. The
MCD and MCD + 1,25(OH),D, groups were fed
a MCD diet. All the mice were intraperitoneally
injected with 1,25(0OH),D; (5 pug/kg) or equal
volume of saline twice weekly. After 8 wk, the
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mice were sacrificed to take serum samples for
biochemical measurements and liver samples for
HE staining and RT-PCR.

RESULTS: Serum levels of alanine aminotrans-
ferase, aspartate aminotransferase, and mRNA
expression of transforming growth factor betal
(TGF-B1), a-smooth muscle actin (a-SMA) and
collagen I al of MCD group significantly in-
creased in the MCD group compared to the con-
trol group (P = 0.000, 0.000, 0.044, 0.003, 0.027).
In the MCD + 1,25(0OH),D; group, all the above
parameters significantly decreased (P = 0.000,
0.005, 0.020, 0.027) except the mRNA expression
of TGF-B1, which showed no significant change,
compared to the MCD group. Steatosis was sig-
nificantly improved, as revealed by the presence
of fewer lipid drops in the cytoplasm and less
inflammatory cell infiltration around the vessels,
in the MCD + 1,25(0OH),D; group compared to
the MCD group.

CONCLUSION: 1,25(0OH),D; can improve liver
function and inhibit fibrosis possibly by down-
regulating the mRNA expression of a-SMA and
collagen I al in mice with NAFLD induced by a
MCD diet.
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choline-deficient; Fibrosis; Transforming growth fac-
tor beta 1; a-smooth muscle actin; Collagen 1al
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28, AV Fe TR, 10X, RAMCDK
R 5 2 AR B AR VRS B BT PEAT A SEACBERD.
b BEA 28 fe T FLL4 VAMCDA A, T4
23 1,25(0H),Ds(5 png/kg) Ml iz 4, £
FoBE R 28 25 F B AF ] 2 09 A 22 3 KPR 24,
2k /wk. TS wkiG, XA &t s e i
571 35 R B(alanine aminotransferase, ALT)#»
53 4% R B (aspartate aminotransferase, AST)
KR BFRL R AR F A= 4 (hematoxylin and
cosin, HE) % & WL 20 47 & % % 4b; RT-PCR
A #:4L £ K B T B(transforming growth factor
beta, TGF-B). o--FHMLAILS) % & (a-smooth
muscle actin, o-SMA)#= I iz EmRNA#
FA.

R 5 EFask, A2 AALTAAST
KF A ATGE-B1, a-SMAF= 1 B K RmRNA
# £ A 3 8 25 ZH (P = 0.000, P = 0.000, P =
0.044, P = 0.003, P = 0.027); ¥ 547 2 AR bb,
1,25(0OH),D;F 48k T TGF-B1 mRNA# &
R TACSE, HAbIEAFH B F T E@P = 0.000,
P =0.005, P =0.020, 7= 0.027). HEF & 25 %
2o, AL ARTILKZRE T RER
ARk KR — g A =R, BhE R R
K tm MR 2 E W TR R AL AR
RN EN=E i & &

ZEif: 1,25(0H),D, 7T & & AF 2 4k, BT 4kid
T2t o-SMAFe [ AR 2 B 69 8 4= 34 B 4%
MCDM A5 5049 35 I8 A1 i oy AT AT 27 4L
ARG B Y.
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AR5 PE B W T (nonalcoholic fatty liver disease,
NAFLD)Z B4 Ja i3 1175722 2k = B AE I I IR
PERLE A, S i EL G Sl MR T T
Ji £ % (nonalcoholic steatohepatitis, NASH), i
— BRI A I AT A R R AL, 5 3 BUH
A Mg B AT AT R4 DL E R IR
17 R AR SE, NAFLDIF &9 % H 25 7. 76
WK 36 48 A TH 5K, % 18 B ARN AF LD 0 % 5
1520%-30%" iR E, ZIRAT R E T4

C TN =3l d SR N TS W= s A S 2
IR I FiRE L NS, NAFLD AR 255
BB 1T %A 5%, T £ 44 2 3 ik A
A IR B LI B, HLA A ko S 45140 e e WL IR 4
b DA B I 5 96 8 28 FAE T 26 d ef 1 70 i 4
FRCL LA SRR AR L DA T ARk T A 4N e oh ik
Ji(extracellular matrix, ECM){t 52 J& 1] S 114 K &
DU BT LR 40 il (hepatic stellate cells, HSCs)
TEFETYEAL IR R A R e h A B, 32 %
2 B G A 70 i K EIECM. o- T8 LIS
5 H (a-smooth muscle actin, a-SMA) &Iz 44 1k
)2 NPT IHS Csid AL M m SE 4845, bk
KAl F-B(transforming growth factor beta, TGF-B)
& 5 A AR £T A 1) 48 i R -, mT DL
ECMAL3 (4 S iR 2,

1,25- 3254k 1E 32 D;[1,25-dihydroxyvitamin
Ds, 1,25(OH),D; 1 A4t % D(vitamin D, VD)
TEAR N B AR TETE X, — B AR A
ESHUAR N Sty 37 i s DDA O (HERSE I,
1,25(OH), D, HE A AR PR, V2 IE
e BT P R A B ) BB oA BL A T
RAEF B TR BOE A R S VD
FANYAE I S B S A28 B ¥ AT b et 4
AAE T Abramovitc h&5E M & B 9T 7R,
1,25(0OH),D,fig i A L Wik 175 1K) & Wistar
KL FERE . {H1,25(0H),D; BT k2%
ARSI 7 HE P 2T 4 A (R b A oK DL AR
MCD(methionine-choline-deficient)iX &5 F 1
C57BL/6]/N BRI JE 28 N ASHAR Y, 3 2]
TNASHFIPTAFHEAL TS, A SZ060 30 1o g 37
MC DR 155 I AR TR 1 e 7 S £ 4 A
B, 4R 1,25(OH), DS LT £F 44 A H.

1 RIS

1.1 ## B.0HL(Eppendorf, 1 [H), fiFhr{X(Bio-
Tek, ), AV A HL(Leica, ), {5]'E %
KW (Nikon, HA), A5 G TH(Ep-
pendorf, £[E), PCR{X(Bio-Rad, J[H), 5L ¢
Y EPCRAN(ViiA 7, Applied Biosystems, &
[#), 1,25(0OH),Dy(Cayman, 3£[H), I35 P45
fifi(alanine aminotransferase, ALT)F14 544 2 ity
(aspartate aminotransferase, AST)JIR & (73 512
A TREWFSEAT), HES R (T INF5 55 5
4 B8 7)), TRIzol(Invitrogen, 3¢ ), i #5518 5]
£L(DRRO47A, TaKaRa, [1A)FIPCR & Wik
(DRRO81A, TaKaRa, HA).
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# 1 SENFRMBATRIASTE (7 = 7, mean + SD) Y5'-GAG ACC TTC AAC ACC CCA GC-3', i miaf#HE
R R, 1,25(0-
51#15'-ATG TCA CGC ACG ATT TCC C-3' FII] gy p st sz i
DR ALT(U/L) AST(U/L) Applied Biosystems ViiA78! 51 %¢ % 2 PCR ;i%%?iigﬁ
! 1star X ¥ z
E=4A 18.996 + 10.689° 7.286 +3.362° CHATERAFVIA 7 RUO Softwarel. OFATAHGCEL  ppemses, 58
CLl 92401+28.282° 2935648743 ymgiam g actindy NS IR, ML S AT 2K
T 42.536 +21.983° 14.943 +6.719™ 2 JL 09 38 78 B AR

ALT: MESHERES, AST: SRIERHE, "P<0.01 vsIEBA;
°P<0.01 vs 1EHUZE.

12 Fik

1.2.1 Shpnnl a3 f#HES wkifSPF4 &
C57BL/6J/NEL(HH) T ZR A sy b0 4ih), 445
18-25 g. AL/ A IEH 4l (control). HEAI4]
(MCD)FI T4 [MCD+1,25(0H),D,], £4110
S TR AL/ R DL R S R AN I 78 A2 1)

1,25(0H),D; 1 mgi& 11 mL — H JL Vi (dimethyl
sulfoxide, DMSO), 1§ F = - BEER KB &2
P W B, P 25 7 AH Y 57 & 1) 1,25(0 H),D;
(5 ng/kg) MRS, 1EH A RBRLYL 25 T [FIFE 5
(1) A4 B R AR sy 5, 200wk, T8 wk )&, 5K
B S AE 12 h, BRI, HRERIML, HCH 5
FREUTUE. 4 CEOA B IME, 730/, T
JHF DI REAS . 387 P ZALL40 /L Y ] 5,
HMOREY) , AN AL WA AT, &
T-80 CUKFITRAT, % F2HUmRNA.

1.2.2 s HFALTAASTAK-FA M 44 pd 5t A Rl A
W) TR 55 T B ALTRTAS TR & 156 B B EA T
1.2.3 BRI A HEH & baA 40 /L P s
W, AR IR s Ul et S HEG
Jii, FITR VR I ds s dm A A N

1.2.4 RT-PCR: JITRIzol— &l BUIT IF
HLUARNA, AR 5 U e, HAED 5
FEGEE VI e RN AR B FNAE . B2 ng RNAFE
A, PG SRR G AT W 8 5% 5 e DN A, JF
DL A B HOGHATPCRY 19 [ W . 156 S FIPCR
A B R S i B CE. S b
W T TRE AR . TGF-BLI BS54
5'-GTC AGA CAT TCG GGA AGC AG-3', Fiif5l
15'-GCG TAT CAG TGG GGG TCA-3'; a-SMA
() L3 514)5'- AAA CAG GAA TAC GAC GAA
G-3', Fiii5145-CAG GAA TGA TTT GGA
AAG GA-3; T BRI 5 19)5-GAG CGG
AGA GTA CTG GAT CG-3', Fii5145-GCT
TCT TTT CCT TGG GGT TC-3'; B-actinff] 35|
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FEDIEIA R AR AR AL

SHitF A 54 M Dimean+ SDER R, £
A TA) O GG R AT 5 22 S A B8 (O ZE AN S5 I,
SR OO B 4 A A2 T7 22 55 P44, AR JE kAT
¥R 25 7 2593 T (one-way ANOVA), P<0.054 7%
AL EE L. P<0.051F, B4 HieR H
/MR L ZE R K (least significance differ-
ence ¢ test, LSD-f). JrA £ I ge vl 73 M £
et A SPSS16.056 L.

2 R

2.1 s FALTAASTAR-F 8 AL Ky TN
MCDX & XTCSTBL/6J/ SR Th e 5 m, DL &
1,25(0OH), D2 75 0 I e e 4E I, FRAT TS
W7 S5/ RIS ALTAS TR (K. 5
EH AL, B4 ALTHIAS TR B 87
i, AR IR AL S AL, HoE R HA S
PHEE X (P = 0.000). 1 1,25(0H),D, il 5. 3%
HuAm ] TR ALTRIA ST/ 7. S
AL, HALT/KN FBE T 54%, HZ5HA
Gl (P = 0.000), R A T IE s
4, (HBA G2, TASTAK T FE T49%,
HZESAHGSE X P = 0.005), (HHASTK
Pk RmTIERY, HER BRI FEEP =
0.005).

2.2 LR EFNE SUALRDF &
HEZ ()5, 7R WA ss FOise. ml e 4
HLULAE IR, oA, A H o
S 2 R AR A2 23 mT WK IR AR
PE, HRTT P 703 /N — B IR R i, 1 A
] 8 40 P s i 7™ T T2 S AR AR A L,
JI 7 A 1 R R R AT o2, AL A ) L 580 4
BAEF R W] Bk (E ).

2.3 TGF-B1. a-SMAFe [ A EmRNA KA 69
T HIEFHMLL, B4 TGF-B1 mRNAZK Y
Thim, #r WA, BESRBEASI AR
(P = 0.044). (HE5ERIAFALL, T T4ITGF-B1
mRNAZK IS R, Hoegot a5
EH ML, B Ho-SMAR 1 R JEmRNA
AP SBT3 A I ALK S A5 R 44,
HZESYHAS AR P = 0.003, P = 0.027).

AR E 0
Foak. Haedph s
fo k% B Fp1ik
o R A Y m
Fo-F i UILS)
b (a-SMA)# %
ik, PRI R RE
9 B 16
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BVl B o F KR
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Fo 1 RIRR AR
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3 78 M bk 8 B I
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9 E 49,

1 BRNBIFALAHERE( x 200). A: 1EH4H; B: B2, C: iz,

C 8
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Z 20t [ Esf

= w £

<

Z 150 . z
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2 FBLATGF-PI, a-SMAK] [ BUBZERMRNABYRIKL. A: B LA KA F-B(TGE-B1); B: a—FEAIANEH (a—SMA); C: 1 #l

JIEL 'P<0.05, "P<0.01 vs I 2H; P<0.05, ‘P<0.01 vl HIZH.

T PAH 25 B AIG T I & TRImRNAUK P, H.
Z B A S X (P =0.020, P=0.027). 5
R AL, T HiZHo-SMART [ B JEmRNA
T35 R B T 60%A1170% 42 45 (F2).

3 e

A AL TT 2R B S5 5 05 114 R 05 56k >R ek
fe, NAFLD ) A0 5 20l 1T, HL 2ok RRSE 4%
P 7 325 Tl 5 de AL 1 e e 3 2% g FLAE N
T 11 R 26 DA B R e kg JETAE A T D) e
Ui [ A AP AT EL R R B I R Y. 1
INAFLDK JE 0 RS4RI E 0 B, T ok 2%
A PR P B M JEE P 7 A A R R R, A
NAFLDEH M EE T B bl [E P 222 5 1R
AWFFE, 1,25(0H),D; )& Al Ge Dh e A BL.
MM1,25(0H),D, 5 NAFLD [a] (f 1 5 ok sk
W AT P VD2 ARfE L IEHS C 2%
75 AT SE T4 i mp 2 IR PR i 5 R I A
VR TIX %

AN K I1,25(0H),D, ] i 2 FFEMCD
R 5 T IR AR TRORS 14 I 7 T AT o A R
ALTHIAST/K N, &W1,25(0H),D; A7 %
JEShRERAE . i 4L D) FHEY 1, 3.

TIALEE $1,25(0OH), Dy 41 1) AR 17 28 P 2
R AT 2, T 280 20 R T P W 2 BRI,
7/k1,25(0H),D, A BE RERS IR D2 JH AT AL HERE. 1
gE gL 5 Abramovitch I sT 45 1 — 20 AT
AR S B H S0 & Wistar K SRUIT£F 4L A
AR I, 1,25(0H),D; A 29> T B 5T
L IR IT A LR . Ramirez?5 S T
1,25(0OH),D % TGF-B 14 211y Uil 21 4 40 i 1)
S, RI1,25(0H),D I T TGF-p1i% F 1)
a-SMAMZIE, BT IS 1 1E 5 1
Tan®5"VR I, VDI B A I i /D
ARG T o TITRLJR B A A R ) 5T R o (14 23 AT
R, M ek T R BRUASE BEL B A 2 ) £ 4K T
xR, ASZEGKIN T TGF-B1y a-SMARI T 7Y
IR mMRNAZR LK. 453 5K, 1,25(0H),D,
WK T o-SMAR T BRI mRNAZKIAK
F, HAES AR X, HIFRERGIHHE X L
TGF-B1IKIFEAK, $2751,25(0H),D, A fi 8 i 45kl
JH AR A0 A R G 4k DL A T LI JRmRN AT A5 1K,
BRI T 28 e D At 2 4 A A DG IR 1~ 1) Rk,
MR LT AR RE FE, AT M CDIR 5
SRRV ORG 0 G 07 IR AT AR B AR
KR IL1,25(0H),D X TGF-p1 mRNAZK -4l
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