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The Role of Adipokines in the Pathogenesis of Non-alcoholic Fatty
Liver Disease in Obese Children; the Relationship between Body Fat
Distribution and Insulin Resistance

Hye Ran Yang, M.D., Jae Sung Ko, M.D. and Jeong Kee Seo, M.D.

Department of Pediatrics, Seoul National University College of Medicine, Seoul, Korea

Purpose: This study was conducted to evaluate the role of adiponectin, leptin, and tumor necrosis factor- @
(TNF- @) in the pathogenesis of non-alcoholic fatty liver disease (NAFLD) in obese children, and to
elucidatethe relationship between these adipokines and insulin resistance.

Methods: A total of 61 obese children (M : F=42 : 19, mean age 11.2+1.3 years) admitted to our facility
between March 2004 and June 2005 were included in this study. Patients were divided into three groups
based on their NAFLD status obese children without fatty liver (N=23); obese children with simple steatosis
(N=20); and obese children with non-alcoholic steatohepatitis (NASH) (N=18). The serum levels of
adiponectin, leptin, and TNF- ¢ were measured, and insulin resistance determined by homeostasis model
assessment (HOMA-IR) was calculated to estimate insulin resistance. In addition, the VSR (visceral-
subcutaneous fat ratio) was estimated using abdominal computed tomography.

Results: There was no difference in serum TNF-« and leptin levels observed between the 3 groups
(22.13+6.37 vs. 21.35£6.95 vs. 25.17+9.30; p=0.342 & 20.29+8.57 vs. 16.42+6.85 vs. 20.10+7.86; p=0.330).
However, the serum adiponectin level was significantly lower in children with non-alcoholic steatohepatitis
(NASH) than in the other two groups (6.08+1.38 in children without steatosis vs. 5.69+0.79 in simple
steatosis vs. 4.93+ 1.75 in NASH; p=0.026). In addition, the VSR was significantly increased in the NASH
group (0.31+0.08 vs. 0.32+0.11 vs. 0.47%0.14; p=0.001), and HOMA-IR revealed a significant difference
among the three groups (4.77+3.67 vs. 6.89%7.05 vs. 10.42+6.73; p=0.000). However, there was no
significant correlation observed between the adiponectin levels and the HOMA-IR or the VSR (r=—0.117;
p=0.450 & r=—0.106; p=0.499).

Conclusion: Insulin resistance may affect the development of hepatic steatosis and steatohepatitis in
children, and the results of this study suggest that, of several adipokines evaluated, adiponectin is important
in the progression of steatosis to steatohepatitis in obese children. (Korean J Pediatr Gastroenterol Nutr
2007; 10: 185~192)
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IR (insulin resistance determined by homeostasis model
assessment) S AH£3l9itt. HOMA-IRS [&8 I
(mmol/L)x&5 4 Y& (UmL))/22.59] 54l 2
ato] AFstoict.
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27 42 SPSS version 12.0 T2 138 AH&3819)
3, FAA AA WHOZ one way ANOVA, Student

t-test, Chi-square test, Pearson correlation, multiple logi-
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Table 1, Clinical Manifestations and Laboratory Findings in Obese Children according to the Status of Non-alcoholic Fatty Liver

Disease
Normal liver Simple steatosis NASH* p-value
Sex M : F) 15:8 13:7 14 : 3 0422
Age (yr) 108+117 111+15 11714 0.119
BMI (kg/m?) 249+238 263+36 273+29 0.052
AST (lU/L) 246+4 1 283+84 862+479 0.000
ALT (IU/L) 245+838 411+16.8 191.1+938 0.000
Uric acid (mg/dL) 54412 58+10 6.1+09 0.097
Cholesterol (mg/dL) 1851+275 192.0+437 1911+324 0,748
LDL chol (mg/dL) 9574216 1001311 989+218 0.699
HDL chol (mg/dL) 552+120 51.0£139 528+79 0.456
Triglyceride (mg/dL) 109.7+717 129.1+64.0 168.0+107.0 0.086
Fasting glucose (mg/dL) BT7+77 947+55 936117 0.439
Insulin ( z£1U/mL) 207+16.9 29.1+291 434+295 0.001

BMI: body mass index, AST: aspartate aminotransferase, ALT: alanine aminotransferase, NASH: non-alcoholic steatohepatitis,
*Non-alcoholic steatohepatitis, "The values are expressed as means+SD,

10.0 1
9.0
8.0 1
7.0

6.0 1 é

5.0 1

4.0 1

Adiponectin (ug/mL)

3.0

Normal liver Steatosis NASH

Fig. 1. Comparison of serum adiponectin levels among three
groups based on the status of non-alcoholic fatty liver
disease, Serum adiponectin level was significantly lower in the
NASH group than those in other groups (6.08+1.38 ng/mL
in obese children without fatty liver vs, 5.69+0.79 ng/mL in
simple steatosis vs, 4 93+1.75 ng/mL in NASH; 0=0.026).
NASH: non-alcoholic steatohepatitis.
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Fig. 2. Relationship between visceral fat and non-alcholic fatty
liver disease in obese children, VSR significantly increased in
children with NASH (0.31+0,08 in obese children without fatty
liver vs, 0.32+0.11 in simple steatosis vs, 047+0.14 in
NASH; p=0.001). VSR: visceral adipose tissue/subcutaneous
abdominal adipose tissue ratio, NASH: non-alcoholic steato-
hepatitis,
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8.57 vs. 16.42+6.85 vs. 20.10+7.86 ng/mL; p=0.330), adi-
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Fig. 3. Relationship between insulin resistance and non-
alcoholic fatty liver disease in obese children, HOMA-IR
revealed significant difference in three groups (4.77+3.67 in
obese children without fatty liver vs, 6.89+7.05 in simple
steatosis vs, 10.42+6.73 in NASH; p=0.000), HOMA-IR:
insulin resistance determined by homeostasis model assess-
ment, NASH: non-alcoholic steatohepatitis,

5.690.79vs. 4.93£1.75 wg/mL; p=0.026) (Fig. 1).

5 At SE oA AHEsk VSR A7k
oA o5 2715 £2AS 29rh0.31£0.08 vs.
0.32+0.11 vs. 0.47+0.14; p=0.001) (Fig. 2).

HOMA-IR Al ol A 23 ato]l & B9 rh4.77+
3.67 vs. 6.89+7.05 vs. 10.42+6.73; p=0.000) (Fig. 3). L
21} adiponectin®} HOMA-IR =% VSR7Zbol] F-2]3k 4
BBAIE Koz egkth(r=—0.117; p=0450 & r=—0.106;
p=0.499).
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