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Abstract
Background and Aims: Obesity is a serious and growing healthcare concern worldwide. It is associated with mortality and 
co-morbidity. We aimed to determine serum concentrations of 8-hydroxy-2`-deoxyguanosine and their association with body-
mass index in healthy individuals. Material and Method: Fifty-nine healthy individuals were recruited from public places in 
this cross sectional study. Participants were divided into: obese group and non-obese group. Blood collected; serum and plasma 
were prepared. Glucose and glycated hemoglobin were assayed by standard methods using commercial kits. 8-hydroxy-2`-deox-
yguanosine was determined by enzyme-linked immunosorbent assay. Data were analyzed using software Statistical Packages for 
the Social Sciences. Results: Data showed that median (interquartile levels) of serum 8-hydroxy-2`-deoxyguanosine was signifi-
cantly higher in the obese subjects in comparison with controls. Moreover, a positive correlation was documented between level 
of serum 8-hydroxy-2 -̀deoxyguanosine and body-mass index in study participants.  Conclusions: The study findings suggest 
that weight loss for obese individuals could reduce DNA damage and oxidative stress which underlie the pathogenesis of obesity-
associated metabolic disorders. 
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Background and Aims

Obesity is a serious and growing health-
care concern worldwide [1, 2]. The prevalence of 
obesity was 55% in Europe, 46% in Eastern Medi-
terranean, 26.9% in Africa and 35.7% in USA [3, 4]. 
Obesity is associated with co-morbidities includ-
ing: cardiovascular, diabetes mellitus, cancer, 
hypertension and metabolic disorders [5]. More-
over, Flegal KM et al., [6] reported that high level 
of obesity was associated with increased relative 
risks of mortality, which is partially attributed 
to increased risk for chronic diseases especially 
when obesity starts at an early age [7]. One conse-
quence of obesity is the insulin metabolic dysreg-
ulation for free fatty acids and glucose [8]. 

Cellular respiration and multiple enzyme 
systems such as P450 monoxygenase system can 
generate reactive radicals [9]. Although the human 
body has defense mechanisms against these reac-
tive radicals, sometimes they may not function 
optimally and result in oxidative damage, as is 
seen in obesity and its associated complications 
[10–12]. In obese subjects, oxygen-derived radi-
cals—such as reactive oxygen species (ROS)—and 
decreased antioxidants disrupt the redox system 
[13, 14]. ROS, oxygen-containing molecules with or 
without unpaired electrons, are highly reactive in 
tissues [15]. They oxidize macromolecules like lip-
ids, proteins and DNA [11]. Thus, oxidative dam-
age markers can be identified: malondialdehyde 
for lipid peroxidation; advanced glycosylated end 
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m2 were classified as obese while those with BMI 
<30 Kg/m2 were considered as non-obese.

After verbal consent, each participant 
agreed to give blood samples in plain and hepa-
rinized vacutainers. Blood samples in vacutain-
ers was allowed to clot, then centrifuged at 3000 
rpm for 15 minutes to get serum. While blood in 
heparinized vacutainers was spun at 3000 rpm 
for 10 minutes to get plasma. 

We used commercial kit manufactured 
by Human Diagnostics, Wiesbaden, Germany 
for measurement of blood glucose. The princi-
ple is based on Glucose oxidase-glucose peroxi-
dase method. Kits based on immunoturbidmetric 
method were used to assay HbA1c. They were pur-
chased from Vital Diagnostic, Italy. The serum 
levels of 8-OHdG were determined by using a 
competitive enzyme-linked immunosorbent 
assay kit which was obtained from the Northwest 
Life Science Specialties, U.S.A 

Statistical Analysis

IBM SPSS statistics (version 23) software 
was used to analyze data. Variables were com-
pared with the normal distribution using the 
skewness/kurtosis measures. Nonparametric 
methods were applied when data were not nor-
mally distributed. Descriptive statistics (mean  ± 
standard deviation or number (percentage) 
were used for continuous or categorical variable 
respectively. In addition, level of 8-OHdG was 
expressed as median (interquartile) and mean ± 
standard deviation. 

Differences between the two groups 
(obese vs. non-obese) were compared using chi 
square, unpaired t-test or the Mann-Whitney 
U-test where appropriate. Spearman correlation 
test was performed to examine the relationship 
BMI and 8-OHdG. We considered results to be sig-
nificant at p<0.05.

Ethical Consideration

The study was conducted in accordance 
with the Declaration of Helsinki. After thor-
ough explanation of the goals of the study, each 

products for protein oxidative modification; and 
8-hydroxy-2’-deoxyguoanosine (8-OHdG) for oxi-
datively modified products of DNA [16]. Different 
forms of DNA damage in human include: single 
strand breaks, double strand breaks, mis-pairing, 
and base modification [17]. An example of the lat-
ter is 8-OHdG, which is an oxidized purine base 
in DNA [18]. It is a sensitive biomarker for oxida-
tive DNA damage [19]. Researchers documented 
increased concentration of 8-OHdG in different 
human specimens in many diseases including dia-
betes, cardiovascular, cancer etc [20].

Despite the huge literature of studying 
8-OHdG in obesity associated co-morbidities, lim-
ited number of studies explored 8-OHdG in healthy 
obese subjects. Herein, we hypothesized that obese 
healthy individuals have increased serum 8-OHdG 
than non-obese subjects. Therefore, the study 
aims to determine serum 8-OHdG in healthy obese 
individuals in comparison with non-obese healthy 
individuals. We will also examine the relation-
ship between 8-OHdG and body mass index (BMI) 
among healthy obese individuals.

Materials and Methods

Study Design and participants

In this cross sectional study, fifty-nine 
healthy individuals were recruited from public 
places. Based on World Health Organization cri-
teria of obesity [21], participants were further 
divided into two group: obese group and non-
obese group. The study excluded participants 
who reported they had chronic diseases such as: 
diabetes mellitus, hypertension, or cardiovascu-
lar disease. In addition, random blood glucose 
levels <11.1 mmol/l and glycated hemoglobin 
(HbA1c) <5.5% were considered as confirmatory 
criteria to enroll participants in the study.

Laboratory, anthropometric and clinical data collection

Body weight and height were mea-
sured for each participant. BMI was calculated 
as body weight (kilogram) divided by height 
(meter) squared. Participants with BMI ≥30 Kg/
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Measurement of 8-OHdG in study participants

Table 2 shows that the median (interquar-
tile levels) of 8-OHdG was significantly higher in 
the obese group compared to controls (p<0.05).

Relation between BMI and 8-OHdG in study participants

Spearman correlation analysis shows 
that BMI and 8-OHdG were significantly and pos-
itively correlated (r= 0.266, p=0.045) (Fig 1).

Discussion

Normal cellular metabolism as well as 
pathophysiological process could result in pro-
duction of oxidant species [22]. Oxidative damage 

participant gave verbal consent. Participation 
was voluntary and confidentiality of all par-
ticipants was maintained as no names were 
requested. 

Results

Characteristics & Laboratory investigations of  
study participants

Data show no significant difference in 
the gender, age, education, and smoking status 
(p>0.05) between the two groups. Although not 
significant, apparently male represented the 
majority of non-obese group while female did in 
obese group. All participants in both groups had 
blood glucose level and HbA1c within normal 
range (Table 1).

Table 1: Summarizes data for characteristics of the study participants.

Variable Obese (n=23) Non-obese  (n=36) p-value

Male, n (%) 9 (39.1) 21 (58.3) 0.150

Age, years 46.8±9.1 42.8±11.6 0.159

Weight, Kg 87.0±14.9 67.2±9.3 0.000*

Height, cm 153.4±20.5 163.8±7.1 0.007*

BMI, kg/m2 35.7±6.1 25.7±2.4 0.000*

Education, 
University or high
Illiterate

6 (26.1)
8 (34.8)

16 (44.4)
10 (27.8)

0.276

Smoking, n (%) 5 (21.7) 5 (13.9) 0.433

Blood glucose, mmol/l 5.22±0.40 5.74±0.34 0.349

Hb A1c, % 4.7±0.30 5.2±0.24 0.201

Data are represented as mean± SD or number (%)
BMI: Body mass index; HbA1c: glycosylated hemoglobin

Table 2: Comparison of serum 8-OHdG levels between obese and non-obese groups.

Obese Non-obese

Means ± SD Median (IQR) Means ± SD Median (IQR)

8OHdG (ng/ml) 0.638±0.10* 0.51 (0.32–0.71)** 0.405±0.05 0.325 (0.19–0.49)

Data presented as mean ± SD, median (IQR). 
8-OHdG: 8-hydroxy-2`-deoxyguanosine; IQR: interquartile range. 
* p=0.025* , ** p= 0.023
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oxidase in adipocytes and ultimately in ROS pro-
duction. NAD phosphate (NADPH) oxidase is an 
enzyme involved in nutrient-based ROS gener-
ation [27]. Direct reaction of ROS with DNA pro-
duces a multiplicity of modifications of base and 
sugar in DNA which if left unrepaired, can lead 
to diseases [28, 29]. Also, the DNA damage could 
induce inflammation in visceral adipose tissue 
which result in development of systemic insulin 
resistance and lipids dysregulation that acceler-
ate various disease states in individuals with obe-
sity [30]. In support for this approach, Dandona P 
et al., reported significant reduction in ROS and 
oxidative stress occurred in nondiabetic obese 
subjects after short period of dietary restriction 
and weight loss [31].

In agreement with our results, a 
study reported a significant increase in serum 
8-OHdG in obese subjects (848.5G103 pg/ml; 

to DNA is the most critical modification com-
pared to other cellular biomolecules notably: pro-
teins and lipids [23]. 8-OHdG is a DNA guanine 
residue modification produced by ROS [24].

We have shown here that the median 
(interquartile levels) of serum 8-OHdG was sig-
nificantly higher in the obese subjects in compar-
ison with controls (p<0.05). Moreover, data from 
present study show a statistically significant pos-
itive correlation between level of serum 8-OHdG 
(ng/ml) and BMI (Kg/m2) in study participants. 

Obesity is a multifactorial complex pro-
gressive disorder that characterized by excessive 
fat accumulation as a result of surplus caloric 
intake or sedentary lifestyle [25]. In obese indi-
viduals, the adipose tissue is a source for ROS 
that released into peripheral blood [26]. The 
increased release of free fatty acids from over-ac-
cumulated fat leads to activation of NADPH 

Figure 1: Positive correlation between level of serum 8-OHdG (ng/ml) and BMI (Kg/m2) in all participants
(r = 0.266*, p = 0.045)
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