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[Abstract] Objective To investigate the effects of vitamin D, intervention on body weight, blood lipid and liver function in rats
with non—alcoholic fatty liver disease. Methods Wistar rats were fed with high—fat diet for 6 weeks to establish nonalcoholic fatty liver
model, and then randomly divided into control group (CON group), model group (HFD group), vitamin D, intervention group (HFD+
VD, group) and solvent control group (HFD+0il group). After 7 weeks of intervention, serum and liver tissue samples were collected ,
body weight and liver index were measured, serum biochemical indexes and liver function indexes were determined by automatic bio-
chemical analyzer, and liver histopathological changes were observed by HE staining. Results Compared with the CON group, the se-
rum 25(OH)D, level decreased significantly (P < 0.05), liver index increased (P < 0.001). Serum levels of TG, TC and LDL~C increased
significantly (P < 0.05). HE staining microscopy showed obvious steatosis , ballooning change , small focal necrosis of liver cells with in-
flammatory cell infiltration. Compared with the HFD+Oil group, the serum 25(OH)D; level increased significantly (P < 0.05) and the
liver index decreased significantly (P < 0.05) after the intervention of vitamin D,. The levels of TG, TC, LDL-C, AST and ALT in serum
and the levels of TG and FFA in liver tissue decreased significantly (P < 0.001). The degree of adipose lesion in liver tissue decreased
in different degrees. Conclusion Vitamin D, at 12.5 pg/kg had positive effects on reducing liver index, correcting liver metabolism dis-
orders and repairing endothelial injuries of liver cells.
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Table 1 Effects of high—fat diet intervention for 6 weeks on bloods lipids

inrats (¥ +s,n=8)

group TG (mmol/L) TC (mmol/L) ~ HDL-C (mmol/L) LDL-C (mmol/L)

CON  0.46 £0.20 1.37 2020  086+£0.12  0.25 £ 0.06

HFD  0.67 £0.16* 1.68 +0.20° 0.91 £0.25 0.32 + 0.06"
t —2.432 —2.706 0.847 —2.516
P 0.041 0.020 0.415 0.036

E:a kT 5 CONAAMIL, P<0.05
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Figurel Effects of high—fat diet intervention for 6 weeks on blood

serum concentration
{mmoliL)

lipids in rats (F+s,n=28)
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Figure 2 Liver HE staining after high—fat diet intervention for 6w:
CON(X200)
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Figure3 Liver HE stainingafter high—fat dietintervention for 6w:
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Figure4 Liver HE staining after high—fat diet intervention for 6w:
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Figure 5 Liver HE staining after high—fat diet intervention for 6w:
HFD(X400)
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Q
"

dex, liver index and Lee’s index in NAFLD rats(x = s,n = 8)

liver index
(g/100g)

liver weight

group (o) body weight(g) Lee’s index
f=3

CON 12.23 £ 1.82  504.00 £ 44.90 2.36 + 0.12 3.01 £ 0.07
HFD 20.16 + 4.42" 579.50 £ 51.54" 3.30 * 0.24™ 3.09 + 0.09"
18.67 + 4.52  572.25 +52.19 3.23 + 0.58" 3.08 + 0.09

HFD+Oil 19.20 £3.17 537.13 £51.12 3.65 + 0.36 3.13 + 0.05

F 7.814 3.578 16.708 3.379
P 0.001 0.027 <0.001 0.032

HED+VD,

Eia k=5 CONAAIL,P<0.05;a2a £ 7~5 CONZAAL, P <
0.001;b & =5 HED+Oil 2848k, P< 0.05
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Figure 6 Eftects of VD intervention for 7 w on liver index, body in-
dex, liver index and Lee s index in NAFLD rats(x = s,n =8)
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Table 3 Effects of VD, intervention for 7 w on serum level of TG, TC,
HDL-C and LDL—C in NAFLD rats(x £ s,n = 8)

group TC(mmol/L) TG(mmol/L) HDL-C(mmol/L) LDL-C(mmol/L)

CON 1.63+025 081+0.07 121%0.03 0.24+0.02
HFD 148 £0.13 0.63+0.07* 0.84 +0.08"  0.46 + 0.13"
HFD+VD, 1.23 +0.08" 0.31 £ 0.06" 0.76 £ 0.10  0.40 + 0.05"
HFD+Oil 1.46 +0.12 0.63+0.07 0.82+0.08  0.55%0.15
F 5.274 38.542 20.478 9.366

P 0.008 < 0.001 0.001

iE:a A75 CONZARL, P< 0.05;00 £ 75 CONZLAIL, P <
0.001;b & =15 HFD+Oil 448, P < 0.05; bb & &5 HFD+Oil 28
AL, P < 0.001

< 0.001

{1 A LD

pd &

v

\4
&S

7 #HEER D, F%7 wXf NAFLD X & TG.TC.HDL-C.
LDL-C 3 Ma (x £5,n = 8)
Figure 7 Eftects of VD intervention for 7 w on serum levels of TG,
TC,HDL-C and LDL—C in NAFLD rats(x +s,n = 8)
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Table 4 Effects of VD, intervention for 7 w on TG, FFA level in liver
tissue of NAFLD rats(x +s,n=8)

group TG(mmol/gprot) FFA (pmol/gprot)
CON 13.47 £ 1.55 158.53 + 32.56
HFD 20.63 £ 4.59° 263.23 + 42.77"
HFD+VD3 14.08 + 4.80" 245.89 + 36.28"
HFD+Oil 41.79 £ 6.40 1854.92 £ 550.05
F 40.300 49.218
P < 0.001 < 0.001

E:a AT5 CONMAL, P<0.05;22a A 75 CONZAL, P<
0.001;b & &%5 HFD+Oil 28483, P< 0.05;bb & 75 HFD+Oil 2148
e, P<0.001
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20054 [ so0 = CON
1500 [ HFD
1000 . [ 1000 =1 HFD4VD,
se0] % el = HFD+OIl

liver TG
(mmol/gprot)
o
=1
(soadBjjowyj)
LEEREL

e

8 HAZED,FH 7 wxiNAFLD KRAFALA TG . FFAREN
M (x +s,n=8)
Figure 8 Effects of VD, intervention for 7 w on TG, FFA level in liver
tissue of NAFLD rats(x + s,n = 8)
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"5 HEE D, Ffu7 w X NAFLD KRR I & ASTALT . AST/ALT
KEHFEM (% £5,n=8)
Table 5 Effects of VD, intervention for 7 w on serum levels of AST,
ALT and AST/ALT in NAFLD rats(x +s,n =8)

group AST (U/L) ALT (U/L) AST/ALT
CON 89.25 + 2.50 37.60 £ 4.16 2.64 £0.35
HFD 108.75 £ 6.13*  56.60 + 7.83" 1.96 £ 0.31*
HFD+VD, 82.40 £ 11.15" 48.83 £ 5.04" 2.33+0.31
HFD+O0il 105.25 + 8.66 56.60 + 7.83 2.17 £ 0.32
F 10.646 10.006 3.853
P 0.001 < 0.001 0.028

E:a 75 CONAARL, P<0.05; b £7X5 HED+Oil 2848k, P< 0.05

150+ a b

w gl

a

ﬂﬁﬂﬁ

B9 44D, FH7 wxf NAFLD KR M5 AST ALT K F RIS T

(x+s,n=8)

=3 CON
3 HFD

=1 HFD+VD,
=31 HFD+OIl

liver function
(U/L)

o
=]
1

o

A
K

Figure 9  Effects of VD, intervention for 7 w on serum levels of AST
and ALT in NAFLD rats(x +s,n=8)
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Figure 10  Effects of VD, intervention for 7 w on serum levels of AST/
ALT in NAFLD rats(x¥ + s,n=8)
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Table 6 Effects of VD, intervention for 7 w on serum levels of
25(OH)D, in NAFLD rats(x +s,n = 8)

group 25(OH)D, (nmol/L)
CON 40.22 £ 1.28
HFD 36.55 + 1.71"
HFD+VD, 32.67 + 3.50"
HED+Oil 22.34 £ 3.27
F 52.412
P < 0.001

E: aa A5 CONZEAR, P< 0.001; bb &5 HFD+OilZ8485,
P<0.001

50

,—l“ = CON
40 e = 1 HFD
5T a0 S == HFD+VDj5
g g - == HFD=+OIl
s £ 20
10
0 . . : .
> S O o‘\\
<& & S 9
& €
B 11 #4% D, FH 7 wit NAFLD X fR % 25(0OH)D, 7k FHI %
Ma(x+s,n=28)

Figure 11  Effects of VD, intervention for 7 w on serum levels of
25(OH)D, in NAFLD rats(¥ + s,n = 8)
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FIER(P<0.001), W37,
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Table 7 Effects of VD, intervention for 7w on the degree of hepatic
steatosis in NAFLD rats(X + s,n = 8)

FFRZUEN A AR

group nl  n2 03 nd4 RAERANELIS)
CON 0 0 0 0 0.00 £ 0.00
HFD 3 3 3 3 3.00 + 0.00"
HFD+VD, 2 2 1 3 2.00 + 0.82
HED+Ol 3 3 3 3 3.00 £ 0.00
F 48.000
P < 0.001

E:aa A 75 CONZARK, P<0.001; bb & F~%5 HFD+Oil 28
¥, P<0.001

3 itit

IR IR B & NAFLD & AR & Je ki vp— > 2 ]
Fo ARSI TR F I IR 5 S ST NAFLD KR
B g T8 5 R R R 105 - s M R A i) — b, 1y ik
PR AR

1,25(0H),D, & 4824 D, 1 AE WGP 2, il Bz ik
W T £ B U 26— R AN HE AL RS AR A I, 32 17 1
TN BRSBTS A RN . S B S HIE
52, ML AR R D 5 AR i IR BRI M A AR 5 R
FRRE e o it T TR i) ) 4, 45 2 K U B 1R
i FHEECS s 4R 2 D K45 9% 3 - HED 2k i
THYEA R DU W E RS, E R HARUE IR A S T
CONHL; A THAER D, THUS %A K B vE 44 % D
Ve S B 2 I PR R S AR S SR T A R AR
AESTGIEE L, BRI LR AR AR T
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