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= Abstract =
Antioxidants in Serum and Induced Sputum of COPD Patients

Hyeon-Kwan Park, M.D., Young-Kwon Yu, M.D., Kyu-Sik Kim, MD.,
Sung-Chul Lim, M.D., Young-Chul Kim, M.D,, Kyung-Ok Park, M.D.

Departments of Internal Medicine, College of Medicine, Chonnam National University, Kwangju, Korea

Background : Although an oxidants and antioxidants imbalance has been considered in the pathogenesis of
chronic obstructive pulmonary disease (COPD), there is a paucity of reports focussing on the smoking-induced
changes of oxidants and antioxidants in COPD.

Method : The concentration of antioxidants (ascorbic acid, uric acid, retinol, and o~ & y-tocopherol) was mea-
sured in the serum and induced sputum of 30 healthy controls and 34 stable COPD patients using high per-
formance liquid chromatography (HPLC). The inhibition of lipid peroxidation as an index of antioxidant capac-
ity was measured in the serum by a TBA assay.

Results : The serum concentration of ascorbic acid, a-tocopherol, and retinol were significantly lower in the pa-
tients with COPD than in healthy controls (484.8 +473.3 vs 1497.8 +819.2 pmol/L, p<<0.001, 48.38+17.34 vs
73.96 :26.29 pmol/L, p<<0.001, and 9.51 +8.33 vs 15.01 £5.88 pmol/L, p<C0.05, respectively, mean+SD).
However, there were little differences in the ascorbic acid and uric acid concentrations in the induced sputum
between the COPD patients and the controls. The induced sputum to serum ratio of ascorbic acid was signifi-
cantly higher in COPD patients compared with healthy control {0.375 vs 0.085, p<0.05). In the normal con-
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trols, the serum ascorbic acid concentration was lower in smokers than in nonsmokers (1073536 vs 1757 +
845 pmol/L, p<<0.05), but the level was still higher than that of the COPD patients (p<<0.05). The serum reti-
nol levels were correlated with FEV, in COPD patients (r=0.58, p<0.05). The products of lipid peroxidation
were increased in normal smokers and COPD compared with normal nonsmokers (115.56+19.93 and 120.02
+24.56 vs 91.87 £20.71 ganol/ pmol Pi of liposome, p<<0.05).

Conclusion : Cigarette smoking may induce the depletion of serum antioxidants and this depletion of antioxi-
dants is suggested 1o play a role in the pathogenesis of COPD. ( Tuberculosis and Respiratory Diseases 2001, 50 :

158-170)

Key words : Chronic obstructive pulmonary disease, Antioxidant, Sputum.
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Table 1. General characteristics of normal controls and patients with COPD*

Control COPD p value
Numbers 30 34 NSt
Age(years) 61.1+8.1 64.5+6.4 NS
Sex(M/F) 14/16 29/5 <0.01
Smoking(Y/N) 13/17 28/6 <0.01
FEV, (L) 2.46+0.76 1.14 +0.55 <0.001
%FEV (%) 9491135 47.1+19.5 <0.001
FVC(L) 3.05+1.03 2.34+1.00 <0.01
%FVC(%) 94.8+13.8 68.1+23.2 <0.001
FEV,/FVC(%) 81.9+105 50.1+15.6 <0.001

*The data are expressed as mean+SD
*NS : nonspecific (p>0.05)
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Table 2. The concentrations of antioxidants in serum in normal controls and patients with

COPD
Control (n=30) COPD (n=34) p value
Ascorbic acid(pmol/L) 1497.8+819.2 484.8+473.3 <0.001
Uric acid(mg/dL) 4.85+1.49 4.51 +1.56 NS
Retinol(pmol/L.) 15.01+£5.88 9.51+8.33 <0.05
a-tocopherol(pmol/L) 73.96 +26.29 48.38+17.34 <0.001
y~tocopherol(pmol/L) 56.27+11.66 50.56+12.01 NS

Table 3. The concentrations of antioxidants in induced sputum in normal controls and pa-

tients with COPD
Control (n=30) COPD (n=34) p value
Ascorbic acid(pmol/L) 151.76 +-72.85 175.32 £100.62 NS
" Uric acid(mg/dL) 0.40+0.32 0.41+0.32 NS

Table 4. The antioxidant ratio of induced sputum to serum in normal controls and patients

with COPD
Control (n=30) COPD (n=34) p value
* Ascorbic acid 0.085+0.081 0.375+0.491 <0.05
Uric acid 0.097£0.059 0.070+0.055 NS
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Fig. 1. The correlation between FEV, and serum
retinol in COPD.
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Fig. 2. The smoking effects on serum ascorbic
acid in normal and COPD.
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Table 5. The concentration of serum antioxidants in smokers and nonsmokers with normal

controls
Smoker (n=13) Nonsmoker (n=17) p value
Ascorbic acid(pmol/L) 1073 +£536 1757+ 845 <0.05
Uric acid(mg/dL) 5.01+1.48 476 +1.56 NS
Retinol{pmol/L) 17.17+5.17 13.83+6.13 NS
a-tocopherol(pmol/L) 78.42+29.70 71.52+25.54 NS
y-tocopherol(pmol/L.) 60.08+12.78 54.19+10.79 NS
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Table 6. The concentration of serum antioxidants in smokers and nonsmokers with COPD pa-

tients
Smoker (n=28) Nonsmoker (n==6) p value
Ascorbic acid(pmol/L) 507.9+£530.2 404.2 +286.3 NS
Uric acid(mg/dL) 4.74+1.96 3.74+0.54 NS
Retinol(pmol/L) 10.17 +8.81 8.56 +4.71 NS
a-tocopherol(pmol/L) 47.37+17.56 54.43+15.85 NS
y-tocopherol (pmol/L) 48.23+7.04 64.591+16.21 NS
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Fig. 3. The products of lipid peroxidation mea-
sured as MDA (malondialdehyde) in nor-
mal and COPD.
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