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Intermittent injection of osteocalcin prevents high fat diet-induced
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[ Abstract] Objective To investigate whether exogenous osteocalcin intervention prevents high fat diet-induced nonalcoholic fatty liver
disease (NAFLD) in wild type mice. Methods Five-week-old C57BI/6J male mice were randomly divided into 4 groups, that is, normal
diet, high fat diet, and high fat diet + osteocalcin 3 or 10ng/(g - d) groups. The body mass, blood glucose, and food intake were monitored
during the 24 weeks’ experiment. Serum levels of total cholesterol (TC), triglycerides (TG), free fatty acid (FFA), and tumor necrosis factor o
(TNF-a) and liver contents of TC and TG were measured at the end of the study. Oil Red O and hematoxylin-eosin staining were performed
to observe the morphology of the livers. Results Compared with high fat diet group, the groups treated by different doses of osteocalcin
had significantly decreased total fat mass (including the fat around epididymides and kidneys as well as subcutaneous fat) and total fat
mass/body mass ratio (P < 0.001), better fasting blood glucose and glucose tolerance (P < 0.05-0.001), and obviously reduced serum levels
of TC, TG, FFA and TNF-o (P < 0.05). Osteocalcin treatment prevented high fat diet-induced liver steatosis and resulted in remarkably
decreased liver mass, ratio of liver mass to body mass as well as liver TC and TG levels (P < 0.05). Conclusion Intermittent injection of
osteocalcin significantly prevents high fat diet-induced NAFLD, improves glucose-lipids metabolism and reduces serum TNF-a level.
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Figure 1 Comparison of body mass among 4 groups
ND: normal diet; HFD: high fat diet; HFD+OCNS3: high fat diet+osteocalcin
3ng/(g - d); HFD+OCN10: high fat diet +osteocalcin 10ng/(g - d).

Compared with ND group, "P < 0.05, P < 0.01, ""P < 0.001; compared

with HFD+Vehicle group, “P < 0.05, P < 0.01, **P < 0.001
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Figure 2 Intraperitoneal glucose tolerance tests after 16 weeks of
osteocalcin treatment
ND: normal diet; HFD: high fat diet; HFD+OCNS3: high fat diet+osteocalcin
3ng/(g -d); HFD+OCN10ng/(g -d): high fat diet +osteocalcin 10. Compared

ke

with ND group, P < 0.05, “P < 0.01, P < 0.001; compared with
HFD+Vehicle group, “P < 0.05, #P < 0.01, *P < 0.001
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Table 1 Comparison of fat mass and FBG among four groups

(xxs)

HFD + Vehicle(n = 6)

HFD + OCN3(n=8)  HFD + OCN10(n = 8)

Item ND(n = 8)
Fat beside epididymis at 24 weeks(g) 0.395 +0.020
Subcutaneous fat at 24 weeks(g) 0.443 + 0.026
Fat around kidney at 24 weeks(g) 0.076 + 0.011
Total fat mass/body mass at 24 weeks 0.030 +0.001
FBG at 19 weeks(mmol/L) 4.963 +0.191

ek

1.012 +0.089 0.485 + 0.060%* 0.443 + 0.046"*
1.027 +0.127™ 0.476 + 0.063"* 0.539 + 0.037%
0.318 +0.046™" 0.116 + 0.027%# 0.138 + 0.020%*
0.072 = 0.006™" 0.035 + 0.004" 0.037 + 0.002"
6.550 + 0.496™" 4,988 +0.117% 4.738 + 0.084"#

ND: normal diet; HFD: high fat diet; HFD + OCN3: high fat diet + osteocalcin 3ng/(g - d); HFD + OCN10: high fat diet + osteocalcin 10ng/(g - d);

Hkk

FBG: fasting blood glucose. Compared with ND group,

P < 0.001; compared with HFD + Vehicle group, “*P < 0.001
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Table 2 Comparison of serum indices among four groups (xxs)

Item ND group(n = 8) HFD + Vehicle group(n=6) HFD + OCN3 group(n=8) HFD + OCN10 group(n = 8)
TC(mmol/L) 1.778 + 0.067 3.067 +0.105™" 2.427 + 0.149 2.540 + 0,148
TG(mmol/L) 0.504 + 0.69 0.682 +0.114 0.469 + 0.073" 0.398 +0.026"
FFA(LEQ/L) 0.500 + 31.522 1011.500 + 138.040™ 608.125 + 21.502%* 509.750 + 35.321%*

TNF-a(pg/ml) 4.438 +1.074 11.316 +2.812™ 6.024 + 0.512% 5.539 + 0.416"

ND: normal diet; HFD: high fat diet; HFD + OCN3: high fat diet + osteocalcin 3ng/(g - d); HFD + OCN10: high fat diet + osteocalcin
10ng/(g - d); TC: total cholesterol; TG: triglycerides; FFA: free fatty acid; TNF-a: tumor necrosis factor a. Compared with ND group,
‘P <0.05, P <0.01, "P < 0.001; compared with HFD + Vehicle group, *P < 0.05, **P < 0.01, **P < 0.001

#®3 AHNRATIEARILR

Table 3 Comparison of liver indices among four groups (xxs)

Item ND group(n = 8) HFD + Vehicle group(n =6) HFD + OCN3 group(n=8) HFD + OCN10 group(n =8)
Liver mass(g) 1.090 + 0.026 1.288 +0.036™" 1.108 + 0.025"* 1.094 + 0.023"#
Liver mass/body mass 0.039 +0.001 0.039 +0.001 0.036 +0.001% 0.036 + 0.001*
TC(mg/g) 1.430 +0.085 2.070+0.180™ 1.620 + 0.136" 1.630 + 0.157*
TG(mg/g) 7.300+1.176 10.610 + 2.450" 3.822 + 0.610** 3.660 + 0.527%%

ND: normal diet; HFD: high fat diet; HFD + OCN3: high fat diet + osteocalcin 3ng/(g - d); HFD + OCN10: high fat diet + osteocalcin
10ng/(g - d); TC: total cholesterol; TG: triglycerides; FFA: free fatty acid; TNF-a: tumor necrosis factor a. Compared with ND group,
“P < 0.05, ""P < 0.01, "P < 0.001; compared with HFD + Vehicle group, *P < 0.05, *P < 0.01, **P < 0.001

ND group HFD+OCNI10 group

HFD+Vehicle group

HFD+OCN3 group

E3 AFHEFR&BIMMLIOLRE
Figure 3  Liver hematoxylin-eosin staining (A) and oil red O staining (B x 100)
ND: normal diet; HFD: high fat diet; HFD+OCN3: high fat diet+osteocalcin 3ng/(g - d); HFD+OCN10: high fat diet +osteocalcin 10ng/(g * d)
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