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Relationships with Alanine Aminotransferase Activity, and
Anthropometric and Biochemical Measures in Obese Children

Gyoung Bin Yun, M.D. and Jae Young Kim, M.D.

Department of Pediatrics, Chungnam National University, School of Medicine, Daejeon, Korea

Purpose: To investigate the physical and biochemical parameters related with elevated serum alanine
aminotransferase (ALT) levels in obese children.

Methods: One hundred forty-two obese or overweight children who visited the out-patient clinics of
Chungnam National University Hospital between January 2006 and August 2008 were enrolled. Physical
measures and biochemical tests were performed in all patients. Liver sonography was performed in 43
patients. They were divided into the following 2 groups based on ALT levels: group I, normal ALT levels
(n=65); and group II, elevated ALT levels (n=77). We compared the physical measures, biochemical
results, and ultrasonographic findings of the livers in both groups. Other causes of elevated serum ALT
levels were ruled out.

Results: The male-to-female ratios were 1.6 : 1 in group I and 7.6 : 1 in group II. Among physical
parameters, the waist circumference-to-height ratio and hip circumference-to-height ratio were significantly
higher in group II (p=0.001 and 0.046, respectively). Among biochemical parameters, aspartate
aminotransferase (AST), 7-glutamyltransferase (7-GT), and total cholesterol levels were significantly
higher in group II (p <0.001, 0.001, and 0.001, respectively). The AST/ALT ratio was <1 (mean, 0.55)
and statistically lower in group II. There was a positive correlation between the serum ALT level and
7-GT (p<<0.001, r=0.750), and a positive correlation between the serum ALT level and the waist
circumference-to-height ratio in group II (p<0.001, r=0.401).

Conclusion: The results suggest that the waist circumference-to-height ratio and 7-GT may be associated
with elevated alanine aminotransferase activity in obese children. (Korean J Pediatr Gastroenterol Nutr
2009; 12: 30~38)
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Fig. 1. Sex distribution of both groups,
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Table 1, Comparison of Mean Age and Physical Parameters
in Both Groups

Group | Group I p-value
Age (yrs) 114+33 117432 0714
Height (cm) 1472+164 1482+184 0,878
Weight (kg) 581+196 589+178 0.204
BMI (kg/m?) 259+40 262+40 0.964
WC (cm) 842+100 89.7+97 0.505
He,C (cm) 989+104 920+96 0.690
WGC/H,C ratio 095+0.05 0.98+0.06 0.819
WGC/Height ratio  056+0,05 061+0.07 0.001
HoC/Height ratio  0.60+0,05 062+0.06 0.046

BMI: body mass index, WC: waist circumference, H,C: hip
circumference,

4. ALTX| &St MH AS| I Matst HALK|
9| HaaA

SAR SR 23 IAEY shHek AR A R Ao
A AA AR E AR AT, ol 7] v, &l
=471 vzt 247 @%ﬁlT 0215, 0.232, 0.401% ALT

|9} AN S Bl A3k AARE r-GT, %
Ze|zElEol 47 ABAT 0.750, 0.1759] A43A|

£ H9tH(Table 5, Fig. 2, 3).

Table 4, Comparison of Insulin Resistance in Both Groups

Group | Group I p-value
Insulin 193+16.3 19.0£20.0 0.456
Glucose 882+109 870121 0979
HOMA-IR 3.23+3.81 357+483 0.505
FIGR 0.19+£0.20 0.18+£0.20 0872
QUICKI 034+0.12 0.34+0,05 0,343
HOMA-IR: insulin resistance determined by homeostasis

model, FIGR: fasting insulin-glucose ratio, QUICKI: quantitative
insulin sensitivity check index.

Table 2, Comparison of Obesity Parameters in Both Groups

Group | (%) Group I (%) Total (%) p-value
Obesity Index
Mild 9 (6) 17 (13) 46 (32) 0.339
Moderate 23 (16) 23 (16) 46 (32) 0.279
Severe 33 (23) 37 (26) 50 (36) 0.284
BMI percentile
85~94 13 (9) 28 (20) 41 (29) 0.167
>95 52 (36) 49 (35) 101 (71) 0.181
Table 3, Comparison of Biochemical Parameters in Both Groups
Group | Group I p-value
AST (IU/L) 257+65 739+540 < 0,001
ALT (IU/L) 252+93 134 8+120.1 <0.001
AST/ALT ratio 110£0.41 055+0.17 <0.001
r-GT (U/L) 200+80 541+273 < 0,001
Triglyceride (mg/dL) 1303+832 1361729 0.259
Total cholesterol (mg/dL) 167.1+33.0 178.0+26 4 0.037
HDL cholesterol (mg/dL) 445+75 438+90 0,406
LDL cholesterol (mg/dL) 103,1+36.1 109.4+318 0.493

AST: aspartate aminotransferase, ALT: alanine aminotransferase, 7 -GT. gamma glutamyltransferase, HDL: high density lipoprotein,

LDL: low density lipoprotein,
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Table 5, Correlation between Serum ALT Levels and Each
Parameters Related with Obesity in Group |l

Increased serum ALT levels

r p-value
BMI 0.215 0.048
WC 0.065 0.453
HpC/Height ratio 0232 0.033
WC/Height ratio 0.401 <0.001
y-GT 0.750 <0.001
Total cholesterol 0175 0.040
Triglyceride 0.001 0,985

BMI: body mass index, WC: waist circumference, HpC: hip
circumference, 7-GT: gamma glutamyltransferase,

Table 6. Frequency of Sonographic Fatty Liver in Both
Groups

Group | (%)  Group Il (%)  p-value
Normal 5 5
Abnormal 6 (54.5) 27 (84 4) 0.501
Mild 4 18
Moderate 2 7
Severe 0 2
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Fig. 2. Correlation between waist circumference/height ratios

and ALT levels in group II (r=0.401, p<0.001, n=77).
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Fig. 3. Correlation between 7 -GT and ALT levels in group
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