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Effect of curcumin on hepatic 113-HSD1 expression and insulin resistance
in rats with nonalcoholic fatty liver disease
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[ Abstract]  Objective To observe the effect of curcumin on hepatic 11B-hydroxysteroid dehydrogenase type 1
(11B-HSD1) expression and insulin resistance in rats with nonalcoholic fatty liver disease ( NAFLD). Methods Thirty-
two male Wistar rats were randomly divided into four groups: control, NAFLD model, low-dosage curcumin treatment ( C1)
and high-dosage curcumin treatment (C2) groups. The NAFLD model was established by a high-fat/high-sugar diet. After 8
weeks of the diet, the C1 and C2 groups were given 200 and 400 mg/(kg+d) curcumin, respectively, by intragastric
administration for 8 weeks. Results Compared with the model group, the NAFLD was significantly improved in the C1 and
C2 groups, expressed as the reduction of the fatty liver index, serum lipids, liver lipid deposition, improvement of liver
function and pathological changes. Insulin resistance was also significantly improved. The relative expression levels of 113-
HSD1 mRNA and protein in liver tissue were significantly lower in the C1 (0.157 = 0.013 and 0.264 = 0.062,
respectively) and C2 groups (0.091 = 0.009 and 0. 191 + 0. 021, respectively) than those in the model group (0.264 +
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0.015 and 0.477 + 0.074, respectively) (P < 0.05, P < 0.01). All curcumin treatment effects were dose-dependent.

Conclusions
HSD1 expression and the improvement of insulin resistance.
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Note. Compared with the control group, * P < 0.05, ** P < 0.01. Compared with the model group,™P < 0.01.

Figure 1 Blood glucose values at different time points and AUC values in Wistar rats(x £ s, n=8)
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Table 1 Serum parameters of Wistar rats(x + s, n=8)

JIIRTE L7 Xt iR 2 R 2 Cl4 24
Serum parameters Control group Model group C1 group C2 group
Blooﬂnﬁi;‘:‘(‘)ﬁzl L) 4.60 = 0.21 5.70 £ 0.23™ 5.09 £ 0,19 4.91 + 0.26*#
Efflf;n“;‘llg//;) 14.30 + 1.38 37.93 + 3.58* 28.17 + 3.50 20.35 + 2,52
HOMA-IR 2.92 +0.32 9.63 £1.16™ 6.37 + 0.84 " 4.43 + 0.51 "
ALT(U/L) 41.38 £ 9.33 70.25 + 13.04* 63.00 £ 5.71™ 48.38 + 13.32%
AST(U/L) 99. 88 + 14.27 189. 63 + 20.50* 167.00 + 17. 07 ** 140. 38 + 16.24 ™ *
TC(mmol/L) 1.53 +£0.18 2.10 + 0. 15* 1.87 = 0.20*# 1. 66 + 0.24*
TG ( mmol/L) 0.59 + 0.06 0.68 + 0.07" 0.65 = 0.06 0.63 = 0.05
HDL( mmol/L) 1.04 + 0. 11 0.81 +£0.11* 0.87 + 0.07* 0.92 +0.10**
FFA ( wmol/L) 649.34 + 57.24 1082.96 + 55.51* 879.42 + 62. 67" 767.15 + 77.98 " #
TNF-o( fmol/ml) 5.63 + 1.48 13.16 £ 1.12* 10. 92 + 0. 96 ** 9.54 + 1.18™*

TSR L, " P < 0.05, ™ P < 0.01; SEIMAL AL, *P < 0.05,%P < 0.01, (F&IF)
Note. Compared with the control group, * P < 0.05, ™ P < 0.01. Compared with the model group,*P < 0.05,P < 0.01. (The same in the following table)

K2 BUARBIFEMRIER (v 25, n=8)

Table 2 Hepatic tissue biochemical parameters of Wistar rats(x + s, n=8)

HFEZUE bR popiiticl TR C14i 24
Hepatic tissue biochemical parameters Control group Model group C1 group C2 group
HI(mg/g) 23.12 £ 1.13 25.71 = 1.08™ 24.87 + 1.26" 23.83 + 1.95%
TC ( mmol/ gprot ) 1.43 £ 0.12 2.11 +£0.27™ 1.89 £ 0.25 1.56 + 0.21%
TG ( mmol/ gprot) 4.47 = 0.31 5.70 £ 0.40* 5.22 +0.69 ™ 4.89 + 0.34%#
FFA (umol/ gprot) 586. 68 + 52.18 1485.68 + 141.57™ 1047.63 + 115. 82 ™ # 785.53 + 157.38 " #
TNF-a ( fmol/mgprot ) 9.34 £ 1.78 22.54 +1.80™ 19.13 + 2.34 ™% 16.79 + 2.01 ™ #
A xf EZH R Cléd 4 B SRR a2 ClA @A

Control group Model group Cl group C2 group Control group Model group CI group C2 group

11B- HSDI1 11p- HSDI T — —

B-actin

p-actin N — N

HAIFASU11R-HSDT JEAZRK B IFA14L 118-HSD1 S FKIA,
2 BAKEBUFALZ 118-HSDI S K%K
Note. A. The expression of 113-HSD1 mRNA in liver. B. Western Blot analysis of 113-HSD1 in liver.
Figure 2 Expression of 113-HSD1 mRNA and protein in liver of Wistar rats

Xof 25 RO C141 C24H
Control group Model group C1 group C2 group

3 REIPREY R

Figure 3 Representative histopathological findings in the liver of Wistar rats
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Table 3 Histopathological assessment of steatosis, lobular inflammation, hepatocyte ballooning, portal inflammation and fibrosis

411 G BRDVEE BRI R JAE Inflammation HPRREE AL
Groups No. Steatosis Type of steatosis  /MH Lobular 14 [X. Portal Hepatocyteballooning Fibrosis
1 0 — 0 0 0 0
2 0 — 0 0 0 0
3 0 — 0 0 0 0
Xt 4 0 —~ 0 0 0 0
Control group 5 0 — 0 0 0 0
6 0 — 0 0 0 0
7 0 — 0 0 0 0
8 0 — 0 0 0 0
9 2 m 0 1 1 1
10 3 m=M 0 1 2 0
11 2 m 0 1 2 0
BT ZH 12 2 m 0 1 2 1
Model group 13 3 m>M 0 1 1 0
14 1 m 0 1 0 0
15 1 — 0 0 0 1
16 2 m 0 1 1 1
17 1 m 0 0 1 0
18 2 m=M 0 1 1 1
19 1 m 0 0 2 0
Cl14 20 2 m>M 0 1 0 0
C1 group 21 0 - 0 0 0 0
22 1 m 0 1 2 0
23 0 — 0 0 0 0
24 1 m 0 1 1 1
25 1 m 0 1 1 0
26 0 — 0 0 0 0
27 1 m 0 0 0 0
C2 4 28 0 — 0 0 0 0
C2 group 29 0 — 0 0 0 0
30 0 — 0 0 0 0
31 1 m 0 1 1 0
32 0 — 0 0 0 0

TE ORI E N  m= M A PR W 78 P 5 R P NR AR PR R I A7 7E s m> M O PERR A P4 2

Note. m. Microvesicular steatosis. m=M. Macro-and microvesucular steatosis. m>M. Microvesucular rather than macrovesucular steatosis.
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