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Abstract

Clinical Study on Nonalcoholic Fatty Liver Disease Related Factors:
Tumor Marker, Heart Rate Variability, Sasang Constitution
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Objectives
The aim of this study is to investigate the related factors of nonalcoholic fatty liver disease (NAFLD).

Methods

The subjects were 187 persons diagnosed as fatty liver by abdominal ultrasonography. They were divided into three groups
according to the severity of fatty liver: control, mild, moderate or severe. The three groups' general characteristics, laboratory
results, liver function indexes, metabolic syndrome indexes, tumor markers, heart rate variability values and Sasang
constitution distribution were compared and analyzed.

Results

Male ratio, height, weight, body mass index, red blood cell count, hemoglobin level and creatinine level were higher in
NAFLD groups than in control group. The levels of sodium and amylase were higher in control than in NAFLD. In liver
function, the levels of aspartate transaminase, alanine transaminase and gamma-glutamyl transpepsidase of NAFLD were
higher. In metabolic syndrome index, systolic blood pressure, diastolic blood pressure, waist circumference, total cholesterol,
triglyceride and low density lipoprotein cholesterol levels were higher in NAFLD, while high density lipoprotein cholesterol
level was higher in control. The alpha-feto protein level was higher in NAFLD, and the heart rate variability was not different
between NAFLD and control groups. In Sasang constitution, Taeeumin ratio of NAFLD was higher than of control.

Conclusions

The results suggest that nonalcoholic fatty liver is clinically related to liver dysfunction, metabolic syndrome, tumor
markers, and Sasang constitution. Further studies are needed to control nonalcoholic fatty liver disease and prevent severe
disease such as cirrhosis and cancer caused by fatty liver.

Key Words : nonalcoholic fatty liver disease, related factor, alpha-feto protein, heart rate variability, Sasang constitution,
metabolic syndrome
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_ Llo}
I mjy'% ,ﬁf% A (p=.030)7F SF*TH(Table 1).
1. H|L TS 17 k27 CR 20| QIH kX 2. HIYFZEX|7 b LAl 7P [
S22 7[EHaio ZAL Zot bl IR X B
H| QT 2R M S T 2ol Ha) YA HS HIGF A tizell HISH aspartate
(p=.001), AZ(p=.012), A E(p=<.001), A& LA F(p= transaminase(p=<.001), alanine transaminase(p=<.001),

<001), AT p=<.001), S|EZFZH(p-<.001), T2l gamma-glutamyl  transpepsidase(p=<.001)7} 3 kTt
OFEIUp=0.029)°] =3O, YEF(p-.041), oF2 (Table 2).

Table 1. General Characteristics and Other Laboratory Results of Nonalcoholic Fatty Liver Disease and Control Groups

Nonalcoholic Fatty Liver Diseae Grade

Control Total

Variables Mild Moderate or Severe p-value
WN-129 (N=51) (N=12) NS

Age (years) 48.6+12.9 47.4+9.3 48.3+6.4 48.2+11.6 .828
Sex (Male) 75 45 9 187 .001
Height (cm) 165.949.5 170.3+7.4° 168.4+9.2° 167.3+9.1 012
Weight (kg) 63.8+11.7° 77.6+11.3 77.2+14.1° 68.4+13.4 <001
BMI (kg/m?) 23.0+2.8" 26.6+3.0° 27.0+3.2° 242433 <.001
WBC (Thous/ul) 5.7+1.4 6.2:1.5 6.4+1.7 5.941.5 079
RBC (MiL/uL) 44+05" 4.7:04° 4705 4505 <001
Hemoglobin (g/dL) 13.6+1.5" 14.7+1.6° 14.7:1.6° 14.0+1.6 <001
Sodium (mmol/L) 142.7+2.2° 143.4+.2.6° 141.6+2.6 142.8+2.4 041
Potassium (mmol/L) 4.0+0.4 4.1+0.4 4.0+0.3 4.0+0.4 465
Calcium (mg/dL) 8.6+0.5 8.7+0.5 8.5+0.5 8.6+0.5 279
Chloride (mmol/L) 104.2+2.5 103.7+2.2 104.3+2.1 104.1+2.4 432
Posphorus (mg/dL) 41+1.1 3.4+0.3 3.4+0.4 39+1.0 191
Uric acid (mg/dL) 5.5+1.6 6.2£1.5 6.5+1.7 5.7+1.6 058
Amylase (U/L) 63.8+23.8" 59.8:18.8" 46.4+18.1° 61.6+22.6 030
Lipase (U/L) 33.2:11.9 36.5:13.0 29.8+5.4 33.8:12.0 139
Free T4 (ng/dL) 1.4+0.2 1.4+0.2 1.420.3 1.420.2 .508
TSH (ulU/mlL) 2.1+15 2.0+1.0 1.3:0.6 20+1.3 194
BUN (mg/dL) 12.0+4.1 12.6+3.7 13.445.2 12.3+4.0 410
Creatinine (mg/dL) 1.0:0.2" 1.1:0.2 1.0:02% 1.0+02 029

Values are represented by meanzstandard deviation or numbers. The same character in shoulder of values means same group by Sheffe's
post-hoc analyis. N, number; BMI, body mass index; WBC, white blood cell; RBC, red blood cell; TSH, thyroid stimulating hormone.

Table 2. Liver Function Indexes of Nonalcoholic Fatty Liver Disease and Control Groups

Nonalcoholic Fatty Liver Diseae Grade

Control Total

Variables (N=124) Mild Moderate or Severe (N-187) p-value
_ (N=51) (N=12) _

AST (UL) 23.8+5.9" 33.0:17.9° 38.0+19.3 27.2+12.4 <.001
ALT (UL) 23.7+10.6' 47.0+29.3" 54.8+31.9" 31.9+22.4 <.001
-GTP (U/L) 31.4:27.0° 69.6+65.0° 69.2+54.5" 44.0+45.7 <.001
ALP (U/L) 208.8+55.7 217.9+49.4 222.3+55.4 212.1+54.0 492
Total protein (g/dL) 7.2+0.5 7.3+0.4 7.1+0.4 7.2+0.4 .263
Albumin (g/dL) 4.7+0.3 4.8+0.2 4.7+0.2 4.7+0.3 519
Total bilirubin (mg/dL) 1.0:0.4 0.9:0.4 1.1:0.4 1.0+0.4 268
Direct bilirubin (mg/dL) 0.3+0.1 0.2+0.1 0.3+0.1 0.3+0.1 127

Values are represented by meansstandard deviation. The same character in shoulder of values means same group by Sheffe's post-hoc analyis. N, nurrber;
AST, aspartate transaminase; ALT, alanine transaminase; r-GIP, gamma-glutamyl transpeptidase; ALP, alkaline phosphatase; BUN, blood urea nitrogen.
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Table 3. Metabolic Syndrome Indexes of Nonalcoholic Fatty Liver Disease and Control Groups

Nonalcoholic Fatty Liver Diseae Grade

Variabl Control d 3 = Total A
1ables (N=124) Mi Moderate or Severe (N=187) p-value
(N=51) (N=12)
SBP (mmHg) 113.6:12.1* 118.6:11.8° 121.749.4° 115.5+12.1 .007
DBP (mmHg) 70.9+9.2" 75.1:10.7% 783+11.1° 72.5+10.0 004
Waist circumference (cm) 81.2+8.1" 91.0+8.2° 91.0:9.9° 84.5+9.4 <.001
FBS (mg/dL) 99.0+22.6 104.0=18.1 108.8:17.3 100.9+21.3 162
Total Cholesterol (mg/dL) 196.3+36.6" 211.3+42.7° 234.6:25.9" 202.8+39.0 001
HDL cholesterol (mg/dL) 56.9+11.7° 48.9+10.3 475474 54.2+11.7 <001
Triglyceride (mg/dL) 101.7:69.2 169.0+80.7° 187.2+131.6° 125.184.1 <001
LDL cholesterol (mg/dL) 119.1+36.4" 128.5:40.0°" 149.7+25.9° 123.6+37.5 014
HbAlc (%) 5.5:1.0 5.7:0.8 5.82+0.7 5.6+0.9 259

Values are represented by meanzstandard deviation. The same character in shoulder of values means same group by Sheffe's post-hoc
analyis. N, number; SBP, systolic blood pressure; DBP, diastolic blood pressure; FBS, fasting blood sugar; HDL, high density lipoprotein;

LDL, low dendity lipoprotein.

Table 4. Tumor Markers of Nonalcoholic Fatty Liver Disease and Control Groups

Nonalcoholic Fatty Liver Diseae Grade

Variables Control Mild Moderate or Severe Toual p-value
(N=124) (N=187)
(N=51) (N=12)
AFP (ng/mL) 3.0:1.5" 3.8:2.8° 3.0:1.2° 3.2+2.0 033
CEA (ng/mlL) 2.1:1.8 2.1:1.2 2.2:0.7 2.1:1.6 993
CA125 (U/mlL) 15.8+13.6 17.0£15.3 11.4+4.6 15.7+13.3 837
CA19-(U/mlL) 9.4+6.9 7.9+4.6 9.6+4.6 9.0+6.2 350
PSA (ng/ml) 1.3+1.6 0.9:0.5 1109 12413 213

Values are represented by mean:standard deviation. The same character in shoulder of values means same group by Sheffe's post-hoc
analyis. N, number; AFP, alpha-feto protein; CEA, carcinoembryonic antigen; CA125, cancer antigen 125; CA19-9, cancer antigen 19-9;

PSA, prostate specific antigen.
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Table 5. Heart Rate Variability Values of Nonalcoholic Fatty Liver Disease and Control Groups

Ozl Nonalcoholic Fatty Liver Diseae Grade

Total

Variables Mild Moderate or Severe p-value
(N=129 (N=51) (N-12) (N1
Mean Heart rate (times/min) 65.5+7.7 66.5+8.5 64.4+8.4 65.0+8.4 317
SDNN (ms) 36.4+21.2 34.2+13.2 35.5£17.2 35.2:164 .872
RMSSD (ms) 30.4+21.6 23.7+11.1 30.5+23.5 28.6+20.8 145
TP (ms) 1192.9+1157.9 968.7+682.8 996.1+1034.6 1001.5+957.5 765
VLF (ms?) 468.3+401.4 494.2+351.7 492.5+651.5 491.4+569.2 .989
LF (ms?) 287.5+310.8 301.0+304.6 257.2+315.1 271.0+311.0 693
HF (ms?) 412.1+912.1 173.4+168.1 237.2+291.5 231.2+341.8 .089
LF normal 56.6+23.6 60.5+18.3 52.8+19.05 55.1£19.3 056
HF normal 43.4+23.6 39.5+18.3 47.3+19.0 45.0+19.3 .052

Values are represented by meanzstandard deviation. N, number; SDNN, standard deviation of normal to normal; RMSSD, root mean square of
successive differences; TP, total power; VLF, very low frequency; LF, low frequency; HF, high frequency.

Table 6. Sasang Constitution Distribution of Nonalcoholic Fatty Liver Disease and Control Groups

Nonalcoholic Fatty Liver Disease Grade

Sasang Constitution Control Mild Moderate or Severe Total
(N=51) (N=12)
Soyangin 49 10 3 62
(39.5%) (19.6%) (25.0%) (33.2%)
accumin 42 33 9 84 X'=19.588,
(33.9%) (64.7%) (75.0%) (44.9%) $=.001
Soeumin 33 8 0 41
(26.6%) (15.7%) (0.0%) (21.9%)
Total 124 51 12 187
(100.0%) (100.0%) (100.0%) (100.0%)

Values are represented by number.
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