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Antioxidant Status in Nonalcoholic Steatohepatitis
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Background/Aims: Nonalcoholic steatohepatitis (NASH) is chronic liver disease that can potentially progress
to end stage liver disease. Oxidative stress to the vulnerable fatty liver has been reported as a key mechanism
in development of NASH. Several antioxidant pathways have been identified, but reports that involved
quantitative analysis of each antioxidant systems are rare, and these reports have shown various results. So, we
investigated antioxidant status and the degree of oxidative stress by measuring several antioxidant enzymes, the
total antioxidant status (TAS), and the metabolites of superoxide in NASH patients. Methods: Nineteen NASH
patients who were confirmed by liver biopsy and fifteen controls were involved in this study. The levels of body
mass index (BMI), AST, ALT, superoxide dismutase (SOD), glutathione peroxidase (GPx), catalase, TAS,
hydrogen peroxide (H2Os), and malondialdehyde (MDA) were compared between both groups. The relationship
between the histologic severity and the levels of each antioxidants were analyzed in the NASH group. Results:
The activities of SOD and catalase were lower in the NASH group. The concentrations of TAS and H:O: were
higher in NASH group. The level of GPx and MDA showed no significant differences between both groups.
There were no significant relationships between the above variables and the pathological severity. Conclusions:
The disturbed metabolism of superoxide due to the decreased activities of SOD and catalase seem to be
important in the pathogenesis of NASH. Further investigations about the nonenzymatic secondary antioxidant
mechanism are necessary because the TAS was higher for the NASH group. The lack of difference between
both groups for the concentration of MDA indicates that mechanisms other than lipid peroxidation also may be
important in the pathogenesis of NASH. (Korean J Hepatol 2005;11:135-143)
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< Abbreviations: ALP, alkaline phosphatase; ALT, alanme aminotransferase; ASH, alcoholic steatohepatitis; AST, aspartate
aminotransferase; BMI, body mass index; FeZ+, ferrous ion; Fe%, ferric ion; FFA, free fatty acid; GPx, glutathione peroxidase;
GSH, reduced glutathione; GSSG, oxidized glutathione; GR, glutathione reductase; HNE, 4-hydroxynonenal; HzO, water; HzOo,
hydrogen peroxide; HX-Fe®", Metmyoglobin; IL-8, interlukin-8; MDA, malondialdehyde; NADPH, nicotinamide adenine
dinucleotide phosphate; NASH, nonalcoholic steatohepatitis; Oz, oxygen; O2—, superoxide radical; ‘OH, hydroxyl radical;
ROS, reactive oxygen species; SOD, superoxide dismutase; TAS, total antioxidant status; TG, triglyceride; TGF-(3,
transforming growth factor—B, TNF-a, tumor necrosis factor-a; -X-[Fe =01, ferrylmyoglobin
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Table 1. Characteristics of Both Groups

3.

E 7 28]+ Statistical Package for Social
Science for Window TM release 11.0 (SPSS Inc.,
Chicago, I, US.A.) 213 S o] &35l9om A
<= WM4=o] H]uo]| = Mann-Whitney U testZ, 1l
%= W= v]alof| = Fisher's exact test, A 54
o= Spearman 43 AFE o] &3¥ L P Fkol
0.05 mRkQl B9-& F9gk s o= Aesqitt

1.
thakt-8 w2l 1398(68.4%), 1A+ 6(31.6%),
A A9 31.0+12.8419 01 2T A 114

(73.3%), AR 478(26.7%), =t A% 30.3£11.24
2 Aol glo] Aol giith Ht BMIE uld
T 28.6+4.3 kg/m®, IFT 22.743.0 kg/m° 0. &
kel A 3=9ke ™ (£X0.001), BMI 25 o]4ke] ]
T} B ool A 89.4% = 9] 33.3%
B} =JTHX0.001). AST 2 ALT HEE

NASH Group Control Group P value
(n=19) (n=15)
No of Male (%) 13 (68.4%) 11 (73.3%) NS
No of Obesity (%) 17 (89.4%) 5 (33.3%) <0.001*
Age (yrs) 31.0+12.8 30.3%11.2 NS
BMI (Kg/m?) 28.644.3 22.743.0 <0.001"
AST (IU/L) 89.4436.2 25.5%7.6 <0.001"
ALT (IU/L) 162.8+68.8 23.7+12.1 <0.001"
T-prot (g/dL) 7.440.8 7.240.7 NS’
Albumin (g/dL) 4.440.4 4.340.2 NS
ALP (IU/L) 122.8+11.3 108.3%12.5 NS
T-Bil (mg/dL) 0.9+0.2 1.040.2 NSt
D-Bil (mg/dL) 0.240.0 0.340.1 NSt

* Fisher’'s exact test.
t Mann-Whitney U test.
Values, mean®SD.

NASH, nonalcoholic steatohepatitis; No, number; NS, not significant (2>0.05); BMI, body mass index; AST, aspartate
aminotransferase; ALT, alanine aminotransferase; T-prot, total protein; ALP, alkaline phosphatase; T-Bil, total bilirubin; D-BIl,

direct bilirubin.
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Table 3. Histologic Findings of NASH Group

Histopathological features (n=19) N (%)
Steatosis Grade
1 1 (5.3%)
2 12 (63.2%)
3 6 (31.6%)
Inflammation Grade
1 14 (73.7%)
2 4 (21.1%)
3 1 (5.3%)
Fibrosis Stage
1 6 (31.6%)
2 12 (63.2%)
3 1 (5.3%)
4 0 ( 0.0%)

Table 2. Antioxidative Status and Concentration of MDA and H:O2 in Both Groups

NASH Group Control Group P value*
(n=19) (n=15)

SOD (U/mLmin) 2.36£0.28 2.65+0.30 0.008
GPx (nmoINADP+ /mL/min) 53.10£58.00 25.00+£23.48 NS
Catalase (umolHOg/mL) 3.65%£1.95 6.29£3.12 0.005
TAS (umol/mL) 1.99+0.26 1.51+0.25 <0.001
MDA (nmol/mL) 1.5240.42 1.43+0.26 NS
H202 (nmol/mL) 73.71£12.14 48.06+8.49 <0.001

* Mann-Whitney U test.
Values, mean%SD.

MDA, malondialdehyde; H20,, hydrogen peroxide; NASH, nonalcoholic steatohepatitis; SOD, superoxide dismutase; GPx,
glutathione peroxidase; NS, not significant (72>0.05); TAS, total antioxidant status
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Table 4. Relationship between Histologic Severity and Variables in NASH Group

SOD GPx Catalase TAS MDA Hz05
Steatosis *p -0.08 0.29 -0.03 0.25 0.22 -9
p 0.730 0.232 0.916 0.310 0.370 @2
Inflammation *p 0.09 0.41 -0.29 0.21 0.06 -0
p 0.707 0.082 0.235 0.381 0.802 @
Fibrosis *p 0.03 0.19 -0.09 -0.09 -0.24 QB
p 0.910 0.443 0.701 0.711 0.318

*Spearman’s p(rho).
"Relation analysis.

NASH, nonalcoholic steatohepatitis; SOD, superoxide dismutase; GPx, glutathione peroxidase; TAS, total antioxidant status;

MDA, malondialdehyde; H202, hydrogen peroxide.
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Figure 1. Schematic antioxidant pathway. By superoxide
dismutase (SOD), superoxide radical is converted to
hydrogen peroxide (HxOs). If there is enough catalase or
glutathione peroxidase (GPx), HzO: is stabilized into water
and O.. But if these antioxidant enzymeis is deficient, HxO2
is converted into hydroxyl radical and following lipid
peroxidation and fibrogenesis is occurred.
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