Ml XEZHR(EZR) 2025, 56 (2) :317-323
J Sichuan Univ ( Med Sci) Py

. ST H PRI -
BRBHA A 3R A S S B3 B BT LS

£ OEV2 IEM, KBNS, RHB', REKY XA FEAV
1. BN R 2755 — B 1= 5 SR Mg B RS 450052); 2. T 48 B3R — AR EEBE Wk % vl GBI 450000); 3. B2
A — BRI EEBE R SN 450052);5 4. VU1 KA SEmi PE 2 vk BE g B A= 4B f TR 2 (4R 610041)

[(FEE] B8 @ B REA A TR shi s, ST FFRE AL /N BUE B 2k i s AL ER . ik o8
I s R25 K6 JE IS R it 2920 ~ 22 R CSTBL/OMENE/INER o SR I IR ELUTBR AR BX A5 P05 {k Ak (carbon tetrachloride, CCL,) 4
/NP RE A -1 B A T B /N BRI ML A R %o HR 2 | RFREARA | B TR BRAA L . PR IL I A B a4, FEEHS H .
WIS HEYf , RARPRLT Y€ | I ) BEHE BRI 5 XL E /)N BUFF A 9395 B4 24048 5 38 5 micro-CT, HEY (4 55 W5 /N LR
JoT i K E I A2 s Sl ST ELISA . Western blotFI 628 28 A4S /)N B L 35 Tk 2 2 rp fige & R A 2B K -1 (insulin-like
growth factor-1, IGF-1) fy3Rik . WARFTIGF-17E AL 5 Brsi A i o AT GEVEH, ABH9E 00 SN B IGF-1 T 14, @i
micro-CTAHER AL/ U i R T, &R SXHIBLAUE A4 L, PR (L2 FnATRE LI A1 R
P /N BRI A0 A5 B S 1Y) SRE AN MO IR 31 LA R e JR 4 2 R, b Ab, TR R & (alanine aminotransferase, ALT) , K4
S PR ¥ % i (aspartate transaminase, AST) . A JIHZT 2 (total bilirubin, TBIL ) Y Ifil 7 2 7K Pt 5 218 i (P<0.05) . Micro-
CTHHEY 255 B, A0 LU T BB, I ARI A B BB s 4L/ U B ) B B st A/ N H >, 225 40
1257 L (P<0.05) . ELISA, Western blotFl i 41 b 45 5% & BRI AL B A8 B A 2/ )N U RN AL HH IGF-1 9 34 2478
WPEML(P<0.05) . TI4ATIGF-1iAY7 o, FEEARIB A Brgias /N B it th BRI FH(P<0.05) . £5i8 RENETFREACCL,
W RENE I E B AN A I RE AL (4 /N FRAR R, TGF- 17T RESE A S IR Ak -1 R A s (0 T A 2 AL AR Y 7 #LT

[RERTY B i BRSRFEAERKETFL shis

Animal Modeling of Osteoporosis Combined With Liver
Cirrhosis and Preliminary Investigation of the

Comorbidity Mechanisms
PEI Tong"*, WANG Xuemei', ZHANG Xinxin’, JIA Bohan', ZHANG Demao’, MIAO Wenlong', SU

Guanyuem. 1. Department of Infectious Diseases, The First Affiliated Hospital of Zhengzhou University, Zhengzhou
450052, China; 2. Judicial Expertise Center, Henan No. 3 Provincial People's Hospital, Zhengzhou 450000, China;
3. Department of Radiology, The First Affiliated Hospital of Zhengzhou University, Zhengzhou 450052, China; 4. Faculty of
Biomedical Engineering, West China School of Basic Medical Sciences and Forensic Medicine, Sichuan University, Chengdu
610041, China
A Corresponding author, E-mail: sguanyuel124@163.com

[Abstract] Objective To establish an animal model of osteoporosis combined with liver cirrhosis and conduct
preliminary investigation into the effect of liver cirrhosis on bone loss in mice and the underlying mechanisms.
Methods The experimental animals were 25 6-week-old female C57BL/6 mice with a body weight of approximately 20-
22 g. A comorbidity model of liver cirrhosis and osteoporosis was established in the mice by ovariectomy combined with
carbon tetrachloride (CCl,) induction. The mice were randomly assigned to 4 groups (n = 5 in each group), including a
control group, a liver cirrhosis group, an osteoporosis group, and a cirrhosis and osteoporosis comorbidity group.
Pathological changes in the liver were observed via HE staining, Sirius Red staining, and serum liver function indicators.
Bone mass and morphological changes were assessed using micro-CT and HE staining. ELISA, Western blot, and
immunohistochemistry were performed to assess the expression of insulin-like growth factor-1 (IGF-1) in serum and liver
tissues. An additional IGF-1 intervention group was established to investigate the potential role of IGF-1 in the
comorbidity of liver cirrhosis and osteoporosis, and changes in bone mass and morphology were analyzed via micro-CT
and HE staining. Results Compared with the control and osteoporosis groups, the liver cirrhosis and cirrhosis-

osteoporosis comorbidity groups exhibited significant inflammatory cell infiltration and collagen fiber deposition in liver
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tissues, along with markedly increased serum levels of alanine aminotransferase (ALT), aspartate aminotransferase (AST),
and total bilirubin (TBIL) (P < 0.05). According to the Micro-CT and HE staining results, the cirrhosis-osteoporosis
comorbidity group showed reduced bone mass and decreased trabecular numbers in the distal femur compared to those

in the osteoporosis group, with the differences being statistically significant (P < 0.05). ELISA, Western blot, and

immunohistochemistry demonstrated significantly reduced expression of IGF-1 in the liver and serum of the cirrhosis-

osteoporosis comorbidity group (P < 0.05). Notably, exogenous IGF-1 treatment restored bone mass in mice with liver

cirrhosis combined with osteoporosis (P < 0.05). Conclusion

Through ovariectomy combined with CCl, induction, a

mouse model of liver cirrhosis combined with osteoporosis was successfully established. IGF-1 may serve as a potential

molecular mechanism and therapeutic target mediating the liver cirrhosis-osteoporosis comorbidity.
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Fig 1 The dynamic changes of the body mass of the mice in each group
Ctrl: control group; CCl,: CCl,-induced liver cirrhosis group; OVX:

ovariectomized group; OVX + CCl,: ovariectomy combined with CCl,-induced

liver cirrhosis group. n = 5. " P<0.05,vs. OVX + CCly 4 P<0.05, vs. Ctrl.
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Fig 2 The pathological changes of liver tissues and serum liver function levels in mice

ALT: alanine aminotransferase; AST: aspartate transaminase; TBIL: total bilirubin. A, HE staining results; B, Sirius Red staining results; C, ALT, AST, and TBIL levels

in the serum of the mice (n = 5). " P<0.05, " P<0.01," P<0.001.
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Fig 3 Changes of the bone mass and the histological staining in mice

BMD: bone mineral density; BV/TV: bone volume fraction; Tb.N: trabecular number. A, 3D reconstruction of the bone; B, quantitative statistical chart of BMD,
BV/TV, and Tb.N in the mice (n = 5); C, HE staining results of the distal femur (n = 5). "P<0.05 " P<0.01,"" P<0.001.
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Fig 4 The expression of IGF-1 in liver tissues and serum
IGF-1: insulin-like growth factor-1. A, The expression and quantitative statistics of IGF-1 in liver tissue were examined by Western blot (n = 5); B, the expression of

IGE-1 in serum was analyzed by ELISA (n = 5); C, the expression of IGF-1 in liver tissues were evaluated by immunohistochemistry (n = 5). " P < 0.05, " P < 0.01.
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Fig 5 Effects of exogenous IGF-1 on the bone mass in vivo

Tb.Th: trabecular thickness; the other abbreviation are explained in the note to Fig 3. A, 3D reconstruction of the bone; B, quantitative statistical chart of BMD,

BV/TV, Tb.N, and Tb.Th in the mice (n = 5); C, HE staining results of the distal femur (n = 5). "P<0.05 " P<001,”" P<0.001.
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