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Abstract: Objective The present study aims to investigate the potential effects of liver fibrosis on bone microstructure in mice
with nonalcoholic fatty liver (NAFLD) disease and the therapeutic effect of curcumin. Methods Six-week-old wild-type CS7BL/
6 female mice were randomly assigned to three groups: wild-type C57BL/6 mice control group ( WT group, n=10), wild-type
C57BL/6 mice with a HFD ( HFD group, n=10) and HFD with curcumin ( HFD+Cur group, n=10). The control group was fed
with normal diet, the high-fat diet group was fed with high-fat diet, and the curcumin treatment group was treated with curcumin at
24 weeks. Mice in each group were sacrifced at 32 weeks and serum biomarkers and the cytokines TNF-«, IL-6, IGF-1, and
IGFBP-1 were determined, hematoxylin and eosin staining of liver sections revealed hepatic steatosis, and micro-CT scans were
made of the proximal tibia. Results Compared with the WT group, the AST, IL-6 and TNF-« levels were significantly higher in
the HDF group ( P<0.05) , while the differences of weight, TC, ALT, IGF-1, IGFBP-1 were even greater ( P<0. 01). Meanwhile,
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the mouse in the HFD group liver tissue showed obvious fibrosis and the bone microstructure parameters of BV/TV, Tb.Th, Tb.N,

Tb.Sp, Conn.D.mm™, C.Th, vBMD, tBMD displayed a significantly differences compared with WT group ( P<0. 05 or P<0.01).

After treatment with curcumin, except the IGF-1 level was significantly increased ( P<0.03), the body weight of the mice and the

serum levels of other indicators were significantly decreased ( P<0.05), which was more similar to that of the WT group ( P>

0.05). Meanwhile, no obvious liver fibrosis were observed in liver pathology, and there were significantly increases in trabecular

bone mass of the metaphysis as well as clearly improved BMD ( P<0. 05 or P<0.01). Conclusion Significant bone loss can be

observed in mice with nonalcoholic fatty liver fibrosis, and the changes of the TNF-«, IL-6, IGF-1, and IGFBP-1 levels may play

critical roles in pathogenesis, among which IGF-1 and IGFBP-1 play a particularly important role. Curcumin, by regulating these

cytokines, can reduce lipid accumulation and increase bone trabeculae, bone cortex and bone mineral density.

Key words: NAFLD; liver fibrosis; curcumin; bone microstructure; BMD
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Table 1 Body weight and serum levels of ALT, AST, TG and TC in mice

2H 9 i/ (g) TC/( mmol/L) TG/ ( mmol/L) AST/(U/L) ALT/(U/L)
wT 38.36x4. 08 3.55+0.75 1.29+0.21 35.29+6.78 58.31+10.72
HFD 51.27+£5.21 "™ 7.35+0. 91 1.41£0.24 48.78+12. 08" 79. 89+20. 18 *"
HFD +Cur 40.77+4. 85%% 4.12£0. 7947 1.38+0.26 39.89+6. 974 65.77+19.76°*%

.5 WT A /MR, " P<0.05, ™ P<0.01,#P>0.05;5 HFD 4{/ME H 5, AP<0.05,
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5 WT Atk , HFD 29 /)y B v H 4 P 40 g 5
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Table 2 Serum levels of 1L-6, TNF-a, IGF-1 and IGFBP-1 in

each group

- IL-6 TNF-o. IGF-1 IGFBP-1
/{ng/1.) /{ng/1.) /(ng/ml.) /(ng/ml.)
WT 13521 357227 265+20. 5 34.8+8.9
HFD 161231 429+35* 197£14.2™  49.5£9.3™
HFD +Cur 1432284% 358+262%  256x13.7%%  30.2:7.2°%%

5 WT A RS, " P<0.05, ** P<0.01,*P>0.05; 5 HFD 4/ & Ik

#,%P<0.05, Y P<0.01,
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A5 4k,

WT 21/ R 20 2L 40 e K /N 254 B S %,
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Table 3 Changes of bone microstructure and bone density parameters in each group of mice

26 4 BV/TV/(%) Tb.Th/mm Th.N/mm™" Tb.Sp/mm  Conn.D/mm™* C.Th/mm vBMD/ ( mg/mm*) IBMD/ ( mg/mm®)
WT 1.2940.07 0.38x0.04 3.31x0.24 0.5120.05 54.7£9.7  0.3620.04 25727 1029111
HFD 0.61£0.03™ 0.22£0.03" 1,96+0.19™ 0.74+0.06™ 33.9+8.6™ 0.19+0,03* 17723 " 76598 **
HFD +Cur 1.07£0.06%% 0.31£0.03%% 2.78+0.28 Y 0.49+0.04 %% 47.1£9.2% 0.3120.04%* 218+20°% 878+102 %

F5 WT /MR LS, * P<0.05, * P<0.01,%P>0.05;5 HFD 4/ B IbE, 2 P<0.05, * P<0.01,
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B 1 % 2H N U 2 20 T A Al e 3 o P Dt 4 A2 4 ( 200%)

Fig.1 Histopathological changes of liver and hone microstructure changes of proximal tibia of mice in each group(200x)
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o JL-6 BT, AT 40 3 4 e s 4, B B s 0
£ HFD 53 B R TFOR YRR 07 /N B, ZH R wT
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T 0 4 M b IGFBP-5 5 2h 7 i Mok A
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IGF-1 1l IGFBP-1 7K F- , M TT Bt 2 B S &6 40, B8 T

B R R

ARG £ /0N BRAR VRS NI 07 B 45 4 £k 5 T
L] W E BT A, I YE  TNF-o TIL-6  IGF-1 F1
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