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The level of antioxidant enzymes in red blood cells of patients
with chronic obstructive pulmonary disease
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Department of Internal Medicine, Chosun University Medical College, Kwangju, Korea

Background : Toxic oxygen free radicals have been implicated as important pathologic mediators

in many clinical disorders. Enhancing the intracellular content of antioxidant enzymes(superoxide

dismutase, glutathione peroxidase, and catalase) can provide means of limiting biological damage

caused by oxygen free radicals.

The oxygen free radicals and changes of antioxidant enzymes

are though to play a role in the pathogenesis of chronic obstructive pulmonary disease.

Method : To investigate the pulmonary oxygen radical injury and the protective role of

antioxidant enzymes in Chronic obstructive pulmonary disease(COPD), author measured the

amount of thiobarbituric acid reactants, the activities of antioxidant enzymes and the sulfhydryl
groups of glutathione in serum and red blood cells from the patients with COPD(COPD patients)

and the normal controls.

Results : The thiobarbituric acid reactant in serum and red blood cells of COPD patients was
increased than those of the normal controls, and the superoxide dismutase activity in red blood cells

was no statistical difference in both groups. But the glutathione peroxidase and catalase activities in
red blood cells of COPD patients were significantly lowered than those of the normal controls.
The sulfhydryl groups in serum and red blood cells were no statistically difference in both

groups.

Conclusion : These results suggest that the increased thiobarbituric acid reactants in serum and

RBCs of chronic obstructive pulmonary disease mean oxygen radical toxicity, and the decreased

glutathione peroxidase and catalase activities in RBC could take part in pathogenesis of chronic

obstructive pulmonary disease.
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o At Fol At BT #de=
superoxide radical (02 )5,] Ak

=g olE AtA
T dFHeE Faod 5A4E dod F Aoy
dHA 9ol F7le arstEo] o7 FeEE wt
A A-AEe DAl B HoE Azd
. OlE Ak /EVE AAAA BEAE B
3t EAEY¥E superoxide dismutase(SOD), gluta-
thione peroxidase(GPX), catalaseS0] o &2
BARA B Z2 F71E AAse A

Z B|e}E, B]EMIC, B-carotene Y glutathione s
o] &EA UrP. o5 ks aAEY AR

kv

TE A% BTN YA Fegol A%
AFHT YoM, AaFAZY Fkg ciel
SOD 5 &4 ¥Ao] F7lH A, SOD 52 a4

o] zhashd AdafEZ]e Adel Frkgel

A2 A, web A ol AbafE 7]
Aol RHdHEIAA BdE Sxbe] HEAte)] FR
& v|A o7 AZsty o5 AAs: daksla
A28 5 WH3lE SEsb] {8 HIHEAA b
Agk &xke] dHF AFT oA thiobarbituric
acid reactant®] wW3}e} AFEE AE(SOD, GPX,
catalase)®] A= 9 sulthydryl”] & 743t
ol& Fdixx# vkt

Chet e

L. CHa

19963 195 E 19961 847kx] =Adstw ¥
4 9 AXEE
&, A9S, A, 714, pursed lip breathing, &
T RIS AR, AND), 7 XA AR
(hyperinflation, bronchial wall thickening, lung
marking®| ZF7}, HE S A7,
heart), #H7|5HAKFEV] 74, FEVIFVCZ ),
EHH7IAH A PaCO 7L, Pa0; ) eE EU
2 ATSS] 713V $ad wAaHANd Adge

narrow or vertical

(Table 1).

Table 1. Clinical characteristics of the subjects.

Normal control(n=15) COPD(n=15)

Age(years) 61.2%18.1 65.31+13.7
Sex(Male : Female) 10:5 12:3
Cigaretts Smoking 6 £ 91 242*11.6

{(Pack-years)

COPD : Chronic Obstructive Pulmonary Disease

3w HFdE B2 A7 HAMS B
= FEV,°] 0.72 + 0.3L, FEV/FVCE 41.3%
Ju, THE JtAPAPY HIAE PaCO=
470 + 162mmHg, PaO; 62.9 = 20.7mmHg%}
t}.(Table 2).
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Table 2. Pulmonary function tests and Arterial
blood gas analysis of the subjects.

Normal control(n=15) COPD(n=15)

PFT
FEV1(Liters) 1.97£05 0.72%03
FEV1/FVC(%) 75.818.2 41.3%54
VC(Liters) 2.56+0.7 1.71£0.7
TLC(Liters) 1027x11.6 631182
RV(Liters) 7.71£8.9 6.11£7.9
RV/TLC(%) 750+12.5 78.5£104
ABGA
PaCOy(mmHg) 39.3x21 47.0£16.2
PaO,(mmHg) 98.7+2.7 62.9+20.7

COPD : Chronic Obstructive Pulmonary Disease
PFT  : Pulmonary function Test

ABGA : Arterial Blood Gas Analysis

FEV; : Forced Expiratory volume at one second
FVC  : Forced Vital Capacity

vC : Vital Capacity

TLC : Total Lung Capacity

RV : Residual volume

2. U

1) Alf

Thiobarbituric acid(TBA), butylated hydroxytoluene,
cytochrome C, xanthine, xanthine oxidase, reduced
glutathione(GSH), oxidized glutathione(GSSG), hepa-
rin, glutathione reductase(GSSG reductase), 5,5°-
dithiobis-2-nitrobenzoic acid(DTNB), ethylenediamine
tetraacetic acid(EDTA), sodium azide(NaN3), nicot-
inamide adenine dinucleotide phosphate(NADP), redu-
ced nicotinamide adenine dinucleotide phosphate
(NADPH), 1-chloro-2, 4-dinitrobenzene(CDNB), 5-sul-
fosalicylic acid(SSA), triethanolamine, dulbeccos phos-
phate buffered saline(DPBS)%52 Sigma Chemical
Company ~] 2F-2-, hydrogen peroxide(H202)+ E.Merk
BALe] AlekS ALL3E} 1  trichloroacetic  acid,

hydrochloric acidHC1)S 7)€} Aok 17 ©]/e]
A& AH3ATt

2) SN F

ML heparin©) 501‘3}% FAZIZ Ao
4Tl 500xgZ 10487 AAEAA, EH& H
33, buffy coat®E A AT & FHF7E= A A4
2 38 o AFHst AP AMEEA L, AT
o s5u) Ww)el ¥Z8 FHRTE 7iete §8A
7 % zaidos ALgstih

3) TBAEISY 4182 £

TBAWFSA] AHE-9] 22 BuegeS®9] TBA'O|
A3 E333ATh & TBAAISF (15% w)v trichlo-
roacetic acid : 0.375% thiobarbituric acid : 0.25N
hydrochloric acid) 1.0mlef butylated hydroxytoluene
& HEEE7} 001%7} HA H7keta 83 05ml
TE AET 02mlE 7t 90TolA 1AHE<t
7HEE 3 FA] A A 5000xgE 1587 AHE
Fato] AHAE FH3) 53/mmolH FFEE FF
31

|

o
3

4) Superoxide dismutase 4T £%

SOD F4E& Crapos Y el A &
#:M; = 0.1mM EDTAE 53+ 0.05M phosphate
buffer(pH 7.8) 2.3ml®}] 0.5mM xathine 0.3ml, 0.lm
M cytochrome C 0.3mlE ¥2 ¥ xathine oxidase
0.1mlg 7}sted 500mmelA 183 3= F7}
& 83l $959 3 S5} ohE 00
o] %A xanthine oxidase?] 5
22 BAEE A7) 5‘-2101]*1 g 2o
e FFE St AQAREE
cytochrome C2] $HL&4£EE 50% JATH= G40
g 1 unitE FAE3ACH

5) Glutathione peroxidase #4T =3
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Glutathione peroxidase@4] == FloheS¥9]
of o3 FHAtk = ImM EDTAS 313t
100mM potassium phosphate buffer(pH 7.0) 2.5mlo]]
3mM GSH, 20mM NaNjs, glutathione reductase 0.72
U, NADPH 045mM3z} Z g4 €9 1uE 293
37CelA 5E7F Hx) 3 & 045mM H0.Z2 7181
340nmefl A 3E-FF FFZY WEE RO
o, HlEAA 92 7|9 e Z:u’ﬂ*i hisgl
045mM H,0;00l4 7tstx| ¢k wWhsAlA F3%
9 HEE AN Y, EABNEE HFAA W
<ol A FFERSE o @S bl 93
A Aratd

A= 0.868([NADPH] / [GSH], t)(Vi/Vs)

(A: 84 #A X%, [NADPH] : NADPHE =W 3},
[GSH], : GSHS] AHE¥F%, t: HFSAIZh V;:sk
Mo g8k Vs: gAY g

olo

6) Catalase #4% &3

Catalase @4 T+ Abeis” 9] Whflol whe} =43}
itk & 50mM phosphate buffer(pH 7.0) 2.0mlo]|
F4 20u, 10mM H0,89 10mlE Q& &
240nmefl A 3023 FFEe WIE A4 Poh
a4 FAHLE 1EEUA 1 uMe] H0,5 £
A7) 540 o2 1 mitE ki)

7) Sulfhydryl groups2| £X

Sulfhydryl groups®] 27 Habeeds'"2] ¥ o]
oA FHAHsAY =5 Y AdyE 77
03mlE vlg] ¥Ztd 20mM EDTAS %3
50mM phosphate buffer(pH 4.7) 1mlel] £33t A
52 AEel9ik F sulfhydryl groups &4-2 A
5 05mlE 713 & A4 308 A% 412nm
of M FFEE ZHsock  ulwwiA sulthydryl
groups= A]Z 2.5mle] 50% TCAL< 0.5mlE 7}
st Eeksted ARFEEEe] AH A 2mlE FH

400mM Tris buffer(pH 8.9) 4ml, DTNB£¢ 0.1ml
g 7lelm AeelA 308 AoF d12nmel N FF
=5 FAsglth. A sulfhydryl groups:= &
sulfhydryl groupsel|A] W]gkulA] sulfthydryl groupsZ
7%t gto® yeldon, sulfhydryl groupsZe
nitrobezoic acid®] &FA452 1.36 X 10YM/Cm=

2Este] A,

8) Hemoglobin™ 2
Hemoglobin 322 cyanomethemoglobint]'"oj]

EERIE EE =

9) B
RE $XSS WP LEFAAR AR
on BHAY HAE BALH FAGREY

H] W= student-t-testo]] 23] 7 A H Tk

d48Exn

1 A=A 48 Bx73 JAdzTe] &
A3} ALY Thiobarbituric acid reactant
535nmel| A ¢}2- Thiobarbituric acid reactant 5%

L HAENAE dAdE a7 g4y 447

oA z}zZ} 1.85+0.24, 13.68+3.660 8 AR

9] 1274022, 9.17+0.578t} §2l3 2712 B

THp<0.01) (Table 3).

Table 3. The level of TBA reactant in serum and
red blood cells of COPD patients and
normal controls. (mean*SD)

TBA reactant (A535-nm)

Normal control(n=15) COPD(n=15)

1.85+0.24"
13.68+3.66"

Serum 1.27+0.22
RBC 9.17+0.57

COPD : Chronic Obstructive Pulmonary Disease
TBA : Thiobarbituric acid (*:p<0.01)
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2. s SIAE BT AdERTe A
g7y A3l E 4SS (Superoxide  dismutase,
Glutathione peroxidase, catalase)2] B4%

Superoxide dismutase@AH T = A #HA

AT AAURT el FAg zol7t U

©1}, Glutathione peroxidase?} Catalase®] 2]

e EEAAY H3E SN A

Z7 Hoh {93t ZaETHEE p<00s,

p<0.01) (Table 4, Fig. 1).

Table 4. The level of Antioxidant enzymes (SOD,

GPX, Catalase) activities in red blood cells
of COPD patients and normal controls.

(mean+SD) »
Enzyme Normal control(n=15) COPD(n=15)
SOD(U/mgHb) 0.31+0.02 0.29+0.03
GPX(mU/mgHb)  0.33%0.06 0221007
Catalase(mU/mgHb) 171.04£2.18 147.46+11.22"

COPD : Chronic Obstructive Pulmonary disease
SOD : Superoxide Dismutase

GPX : Glutathione Peroxidase

(*:p<0.05, **:p<0.01)
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P<0.05 p<0.01
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SOD(U/mg Hb) and GPX{mU/mg Hb)

DN

$0D GPX Catalase
. J
Fig. 1. The level of Antioxidant enzymes activity
in red blood cell of COPD Patients(dashed
bar) and normal controls(blank bar). (mean
+ SD)

NS : Nonspecific

3. A A} BT AR ¥
A3} A¥ sulfhydryl”?)
% sulfhydryl7]) 9} 8|39/ sulfhydryl?] =5 =t
Au A w1 ST AAdETY EF¥H
AT &2 =27t ¢l thTable 5).

Table 5. The level of Sulthydryl groups in serum and
red blood cells of COPD patients and normal
controls. (mean+ SD)

Norma control(n=15) COPD(n=15)

Serum RBC Serum RBC
(uM/ml) (uM/mgHb) (M/ml) (uM/mgHb)

T-SH 8.18%042 077£006 7.19+028 0.73%£0.05
NP-SH 1.78+042 0.07+000 123+041 0.07X001

COPD : Chronic Obstructive Pulmonary Disease
T-SH : Total-Sulfhydryl
NP-SH : Nonprotein-Sulfhydryl
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AR #itse YT £¥F7L dgAER
of, 2753l wol& Eukgolg zadict
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ialdehyde)7} WHH A4 H g @xlte] Hya
AYfola AAddzZrY % F71E9Ed)

ol AafE7] BASIIE AT AX &4 7
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T, o1& SODE B EA A AANAM] supe-
roxide radicalo] ZF7}E W 20,-+2H —H,0,+0,9)
REgol o8 wh-gAdo] okt Bl T AHEA]
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e g3 Astd SO ERRE AF AXE
TZEL 23Ty vk B AYME F
sulfhydryl7| 8} B]©H¥ sulfhydryl?] EFolA 94
HAHAH A4 AT FAdERTAA K48
zpolE HolA| ¢girt

A7HA dEiA v BEW AL e
2710l 9% £4& 2] 8 AVEA w71 i
Zty Qled, AAE AU AafE7] S
WA SEE X7 et AR AtatiAba
%% univalent reductiong F3h= Zoli, EfE
g7t gau EA S &) ojv] AED
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7t S E A, 548 TR S7HE TS B
T P gEl3 corticosteroidsE ML EZRE
SODS$} glutathione peroxidase’s 3HAHstE 9] -2
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Z+ 15999 #33} AEolA thiobarbituric acid
reactantt 319} 413} E A E(superoxide dismutase,
glutathione peroxidase, catalase)2] gAY, 18y
glutathione &) sulthydryl”7| & &7 s}o] B] w33}

Z D} : Thiobarbituric acid reactanti= ¥HJ 554
HAAE Aol AddzsEn 33 A3
ToA RE Fo3t
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A ZaEA 83 F sulfhydrylZ]9f g
sulfhydryl”7] 25 A3 HEFolA {23+ 2}o]
7F A

A& g A #H - e ghatel| A thiobarbituric
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xide dismutaser= Z 2}o]7} 11O} glutathione
peroxidase, catalased> TjETol| HlE] +o]3stA
ZHasto] T HAA A $Ate 4 glutathione
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