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Dear Editor-in-Chief 
 

NADPH oxidase consists of six subunits: 
p47phox, p67phox, p40phox, and Rac in the cy-
toplasm combined with gp91phox and p22phox 
in the cell membrane (1). Among these six subu-
nits, p22phox is found in the NADPH oxidase of 
neutrophils and vascular smooth muscle cells. 
The p22phox subunit has been shown to play a 
role in reactive oxygen species (ROS) generation 
in blood and blood vessel cells as a component 
of flavocytochrome b558 (1). Decreasing 
p22phox expression entails a markedly reduced 
level of ROS, thus supporting the above observa-
tion (2). Ten polymorphic genes encode p22phox 
(3). The locus of p22phox is found on chromo-
some 16q24, and the specific C242T polymor-
phic genes involved in the substitution of histi-
dine by tyrosine have been reported as determi-
nants of superoxide anion (O2

-) generation (4). In 
other words, among the three alleles of C242T 
(CC, TC, and TT), the saphenous vein of an indi-
vidual with the T allele (TC+TT genotype) shows 
lower O2

- than that of an individual with the CC 
genotype, as reported in a study on the C242T 
polymorphism in the NADPH oxidase p22phox 
gene (4). To further investigate this, a number of 
previous studies have assessed the incidence of 
type II diabetes and cardiovascular diseases based 
on the C242T polymorphism, and a correlation 

has been confirmed (5). However, few studies 
have reported the levels of oxidative stress asso-
ciated with C242T polymorphism in the p22phox 
gene in healthy subjects, and a recent meta-
analysis implied that the variation could be due to 
race (6). 
Thus, the aim of the present study was to verify 
differences in oxidative stress between the CC 
genotype and the T allele by investigating the 
C242T polymorphism in the NADPH oxidase 
p22phox gene in healthy Korean individuals and 
analyzing the two plasma indices, malondialde-
hyde (MDA) and superoxide dismutase (SOD), 
which determine the oxidative/anti-oxidative sta-
tus in the body. 
To investigate the C242T polymorphism in the 
NADPH oxidase p22phox gene, 200 healthy Ko-
rean individuals (100 men and 100 women) were 
evaluated, and 20 individuals with the CC geno-
type (10 men and 10 women) and 20 individuals 
with the T allele (10 men and 10 women), who 
did not smoke or drink and had normal body 
composition, were selected.  
The study conformed to the standards set by the 
latest revision of the Declaration of Helsinki. All 
participants read and signed a written informed 
consent statement consistent with the guidelines 
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set by the Department of Physical Education at 
Yonsei University.  
The body composition was estimated using bioe-
lectrical impedance analysis (M310; Biodynamic, 
USA). The C242T polymorphism in the NADPH 
oxidase p22phox gene and plasma MDA and 
SOD levels were analyzed using the methods de-
scribed below. 
To determine the genotype of the C242T poly-
morphism in the NADPH oxidase p22phox gene, 
genomic DNA was extracted from 3 mL whole 
blood using a DNA isolation kit (Gentra Ge-
nomic DNA Purification Kit, USA) following the 
protocol provided by the manufacturer. The 
analyses of plasma MDA and SOD were carried 
out using a BIOXYTECH LPO-586 kit (Oxis, 

USA) and a tetrazolium-based kit (IBL, Germa-
ny), respectively. 
Table 1 shows the anthropometric and biochemi-
cal characteristics of the participants according to 
the C242T polymorphism in the NADPH oxi-
dase p22phox gene. Statistical analysis showed that 
there were no significant differences between 
groups in age, height, weight, body mass index, 
body fat, and lean body mass (P>0.05). In partic-
ular, no statistically significant differences were 
found in plasma MDA and SOD levels, the two 
indices of oxidative stress (P>0.05). The C242T 
polymorphism in the NADPH oxidase p22phox 
gene in healthy Korean adults did not affect the 
level of oxidative stress when the individuals are 
at rest. 

 
Table 1: Anthropometric and biochemical characteristics of the participants 

 

Variables/Group CC genotype 
(n=20) 

T allele 
(n=20) 

P-value 

Age (yr) 23.65± 2.50 22.30± 2.03 0.068 
Height (cm) 169.80± 8.04 171.10± 8.57 0.622 
Weight (kg) 63.35± 11.07 65.72± 9.05 0.463 
Body mass index (kg/m2) 21.82± 2.31 22.38± 1.88 0.405 
Body fat (%) 20.43± 7.12 21.98± 6.97 0.488 
Lean body mass (kg) 45.26± 18.09 43.39± 17.77 0.743 
Malondialdehyde (nmol/mL) 5.36± 0.88 5.29± 1.08 0.824 
Superoxide dismutase (U/mL) 3.22± 0.42 3.21± 0.43 0.920 

Data are presented as mean ± standard deviation. 
Tested by independent t-tests 
 
Further studies should investigate the correla-
tions between the C242T polymorphism in the 
NADPH oxidase p22phox gene and the level of 
oxidative stress by inducing a transient increase in 
oxidative stress after high-intensity acute exercise. 
 

Acknowledgements 
 
This work was supported by the Dong-A Univer-
sity research fund. 
  

Conflict of interest 
 
The authors declare that there is no conflict of 
interests. 

 

References 
 

1. Groemping Y, Rittinger K (2005). Activation 
and assembly of the NADPH oxidase: a 
structural perspective. Biochem J, 386(3):401-16. 

2. Guzik TJ, Mussa S, Gastaldi D, et al (2002). 
Mechanisms of increased vascular superoxide 
production in human diabetes mellitus: role 
of NAD(P)H oxidase and endothelial nitric 
oxide synthase. Circulation, 105(14):1656-62. 

3. Rae J, Noack D, Heyworth PG, et al (2000). Mo-
lecular analysis of 9 new families with chronic 
granulomatous disease caused by mutations in 
CYBA, the gene encoding p22 (phox). Blood, 
96(3):1106-12. 

http://ijph.tums.ac.ir/


Iran J Public Health, Vol. 48, No.5, May 2019, pp. 977-979 

979                                                                                                        Available at:    http://ijph.tums.ac.ir 

4. Guzik TJ, West NE, Black E, et al (2000). Func-
tional effect of the C242T polymorphism in 
the NAD (P)H oxidase p22phox gene on 
vascular superoxide production in atheroscle-
rosis. Circulation, 102(15):1744-47. 

5. Petrovič D (2014). Association of the -262C/T 
polymorphism in the catalase gene promoter 
and the C242T polymorphism of the 

NADPH oxidase P22phox gene with essen-
tial arterial hypertension in patients with dia-
betes mellitus type 2. Clin Exp Hypertens, 
36(1):36-9. 

6. Li P, Qiu T, Qin C (2015). NADPH oxidase 
p22phox C242T polymorphism and ischemic 
cerebrovascular disease: an updated meta-
analysis. Med Sci Monit, 21:231-8. 

 
 
 

 

 
 

 

http://ijph.tums.ac.ir/

