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Abstract

Introduction: The rising rate of childhood obesity and the serious health problems it causes are gaining increasing attention in medical
research and health policy.

Aim: This study aimed to evaluate the relationship between insulin resistance and the oxidative stress biomarker 8-iso-prostaglandin
F,  levels in obese children.

Materials and methods: Forty-four children in total (21 boys and 23 girls) aged between 6 and 15 years and diagnosed with obesity
who attended the Pediatric Endocrinology Unit between December 2020 and June 21 were enrolled in our study. Forty children (20 boys
and 20 girls) without systemic diseases were selected as controls. From the percentile curves determined for Turkish children, percentile
values of obese children and control group were calculated based on sex and age. In addition, the insulin resistance values (HOMA-IR)
in the homeostasis model were calculated. The relationship between the variables was examined with the Pearson and Spearman cor-
relation tests. Children between the 5th and 85th percentile were defined as the control group, and those above the 95th percentile were
defined as the obese group. Systolic and diastolic blood pressure, triglyceride, total cholesterol, LDL cholesterol, HDL cholesterol, fasting
blood sugar (glucose), insulin, and 8-iso-PGF,  concentrations were measured in all children included in the study.

Results: There were significant differences between the two groups in terms of age, body mass index, and systolic and diastolic blood
pressures (p<0.05). Glucose, triglyceride, insulin, 8-iso-PGF, and HOMA-IR levels were found to be statistically significantly higher
in obese children than the levels in the control group (p<0.05). In addition, significant positive correlations were found between insulin
levels and glucose, triglyceride and HOMA-IR values in obese patients (p<0.05). In obese children, 8-iso-PGF,  concentrations were
found to be statistically significantly higher than those in the control group (p<0.01). ROC analysis had a good diagnostic value for
8-is0-PGF, where the area under the curve was 1.0. A direct, positive, statistically significant correlation was found between insulin
resistance and the 8-iso-PGF,  values (r=0.420, p=0.037).

Conclusions: 8-iso-PGF, concentrations were found to be higher in obese children than in the control group. It was observed that in-
creased insulin resistance raised 8-iso-PGF,  levels. 8-iso-PGF, is thought to be particularly important for the diagnosis and treatment
of these patients, with 99% sensitivity and specificity.
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INTRODUCTION

Obesity is defined as an increase in energy intake over
energy expenditure and an increase in fat tissue in the
body. Excessive energy intake causes the accumulation
of adipose tissue in the body. Today, obesity is considered
among the diseases that carry the most important risk of
mortality and morbidity, together with the complications
it brings. The World Health Organization (WHO) has
ranked obesity in first place among the most important
diseases.l! It is known that obesity causes a number of dis-
eases, such as cardiovascular diseases, insulin resistance,
oxidative stress, and dyslipidemia. An increased body
mass index (BMI) poses a serious risk to body health, and
those with a BMI above 30 are considered obese. Obesity
directly leads to insulin resistance, increasing insulin lev-
els in the blood.?! The need for more insulin to produce
a normal biological response is called insulin resistance.
Insulin resistance has been demonstrated in almost all
type 2 diabetes patients.!

Obesity has become a major health concern for both
children and adults as a result of factors such as improved
economic conditions, increased consumption of ready-
made foods in recent years, children spending more time
at home due to technological advancements, shrinking
playgrounds, and climate change.¥! According to some
reports, one-third of obese children grow up to be obese
adults. Furthermore, different disorders are observed in
these people at an adult age. One of the issues that the
health community is most concerned about is the fact that
childhood obesity will rise in the twenty-first century.”!

Obesity has become more prevalent in Western societ-
ies, according to studies conducted on children aged 6 to
19. While the prevalence of being overweight is 13.9% on
average in the children of our country, it has been reported
that the average prevalence of obesity is 4.8%.”) However, a
study on children in Turkey found that obesity was increas-
ing in both sexes.®! Childhood obesity can be said to be
attributed to genetic and familial factors, psychological fac-
tors, a sedentary lifestyle, and poor eating habits.") Fatigue,
difficulty in breathing, and extremity pain are observed in
very few of obese children. It is observed that they have a
high appetite, they eat carbohydrate and fat-based diets,
and they are reluctant to consume fruit and vegetables. (1%

Reactive oxygen species (ROS) play a role in the patho-
physiology of many diseases, including cardiovascular
diseases, obesity, type 2 diabetes, and atherogenic mech-
anisms. It is stated that oxidative stress is associated with
the formation of adipose tissue, which contributes to
the development of obesity and metabolic syndrome.!"!
The level of antioxidant capacity decreases with obesi-
ty and the increase in adipose tissue.'!l In obesity, me-
chanical work force and myocardial mechanism increase
and oxygen consumption accelerates. Increasing oxy-
gen consumption accelerates the formation of ROS.!'?!
Isoprostanes are products formed by the nonenzymatic
peroxidation of polyunsaturated fatty acids such as ara-

chidonic acid induced by free radicals. Isoprostane and
prostaglandins are called 8-iso prostaglandin F, because
they are isomers of prostaglandin F, formed by cyclo-
oxygenase.'¥] 8-iso-PGF, has been measured as an in-
dicator of lipid peroxidation in various body fluids such
as urine, blood, bile, pericardial fluid, cerebrospinal fluid,
and in tissues such as the brain and liver.'] 8-iso-PGF, ,
an indicator of oxidative stress and lipid peroxidation,
has been studied in cardiovascular diseases, lung diseases
and neurodegenerative diseases.!!”)

AIM

The study aimed to evaluate the relationship between insu-
lin resistance and the oxidative stress biomarker 8-iso-PG-
F,, levels in obese children in our country where par-
ent-child association is high.

MATERIALS AND METHODS

The study included 44 children, 21 boys and 23 girls,
between the ages of 6 and 15, with obesity-related diagnoses
who attended the Faculty of Medicine Pediatric Endocri-
nology Department at Kahramanmaras Sutcu Imam Uni-
versity between December 2020 and June 2021. The control
group consisted of 40 children (20 boys and 20 girls) who
were free of any systemic diseases.

Collection and storage of samples

Venous blood samples taken from the children in the
patient and control groups in the morning after 8-12 hours
of fasting were placed in tubes that did not contain anti-
coagulant substances. Then, the blood samples were cen-
trifuged at 4000 rpm for ten minutes and their serum was
separated with a Hettich centrifuge device. Glucose, tri-
glyceride, total cholesterol, HDL cholesterol, and insulin
analyses were performed. Furthermore, a sufficient amount
of serum samples were separated for 8-iso PGF,  analysis
and stored in a deep freezer at —80°C until analysis.

Anthropometric measurements

Systolic and diastolic blood pressure measurements were
made with an Oncomed brand sphygmomanometer on
the right arm in a sitting position after 10 minutes of rest.
Using height and weight measurements, percentile values
of the control group and obese children were calculated
according to sex and age. Homeostasis model assessment
(HOMA) was used to determine insulin resistance.1%]

Fasting insulin (U/ml) x Fasting glucose (mmol/L)
22.5

HOMA-IR =
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Biochemical measurements

For the analysis of serum 8-iso-PGF,  level, 8-iso-PGF,
commercial kit (Cayman, USA, catalog No. 514638.2) en-
zyme immunoassay method was performed by ELISA us-
ing a 50-ul sample. The measurement principle is based on
competitive enzyme immunoassay. Reagents were pipetted
in the indicated amounts according to the experimental
procedure. After pipetting, the test plate was covered and
incubated at 4°C for 18 hours. After 18 hours, the plate was
washed 5 times with the prepared washing solution. 200 pl
of Ellman’s reagent solution was pipetted into all wells.
The test plate was covered and incubated for 120 minutes
on an orbital shaker at room temperature. At the end of
the period, the test plate was read at a wavelength of 405-
420 nm. The results of 8-iso-PGF, were expressed as pg/
ml. Moreover, glucose, triglyceride, total cholesterol, and
HDL-cholesterol concentrations were measured by enzy-
matic colorimetric methods on a synchron LX 20 analyzer
(Beckman Coulter, USA) using original Beckman kits. The
LDL-cholesterol levels were calculated with the Friedewald
formula as follows:

Total cholesterol (mg/dl) =
HDL-cholesterol + VLDL ([Trig]/5) + LDL-cholesterol

Statistical analysis

SPSS 15.0 statistical package program was used in the sta-
tistical evaluation of the findings. Independent ¢-test was
performed for total cholesterol and LDL cholesterol. the
Mann-Whitney U test, one of the nonparametric tests, was
used for parameters that did not show normal distribution
(blood pressure, serum glucose, triglyceride, HDL-choles-
terol, 8-is0-PGF, , and HOMA-IR indices). Relationships
between parameters were evaluated in pairs with the Spear-
man correlation analysis. A value of p<0.05 was considered
statistically significant.

RESULTS

Considering the descriptive values, when the obese child
and control groups were compared, it was seen that there
was no difference between the two groups in terms of
sex distribution and age. It was found that the height and
weight of the obese children were significantly higher than
those in the control group (Table 1).

Table 1. Descriptive values of the obese and control groups

Obese children Control group
N=44 N=40
Sex 23 (G), 21 (B) 20 (G), 20 (B)
Age 10.5+4.5 10.7£3.48
Height (cm)  141.2+12.5 135.1£15.3
Weight (kg) 68.6+18.4 35.7+12.2

Insulin Resistance of Obesity Children

Significant differences were observed between the two
groups in terms of age, body mass index, and systolic and
diastolic blood pressures (p<0.05). The systolic and diastol-
ic blood pressure of the obesity and control groups are pre-
sented in Table 7. The lipid profiles of obese children and
control groups were compared and TG, TC, and LDL val-
ues were found to be significantly higher in obese children
compared to the control group, while HDL values were
found to be significantly lower than the respective values in
the control group (Table 2).

Obese children and control groups were compared in
terms of 8-iso-PGF, levels which were found to be signifi-
cantly higher in obese children than in the control group
(Table 3).

A moderate correlation was found between HOMA and
8-iso-PGF, levels in obese children (Fig. 1).

Table 2. Routine values of obese and control groups

Parameters Control Obesity P
HOMAR 2.15+0.76 7.51%2.11 <0.05
BMI 17.10£2.32 32.02+4.53 <0.05
Glucose (mg/dL) 81.50+7.78 112.30+12.73  <0.05
Cholesterol 121.18+16.42 150.27+37.07  <0.05
Insulin (uU/dL) 26+8.17 15.98+7.14 <0.001
Triglyceride

(mg/dL) 73.58+9.25 116.32+14.92  <0.001
HDL (mg/dL) 46.55%+7.95 35.09+7.96 <0.05
LDL (mg/dL) 93.48+10.84  118.55%£20.23 <0.05

Table 3. Values of 8-iso prostaglandin belonging to the control
and obese groups

Control
10.29+1.23

Obesity P
27.15+£8.41 <0.05

8-iso
prostaglandin

Figure 1. Relationship between HOMAR and 8-iso prostaglan-
din: scatter plot chart.
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When obese children and control groups were com-
pared in terms of BMI and 8-iso-PGF,  levels, BMI and
8-iso-PGF,  values of obese children (32.03+4.53) were
found to be significantly higher (p>0.001) compared to
those in the control group (17.10+2.32) (Fig. 2).

Relationships between descriptive values, routine, and
biochemical parameters were also examined in all children,
and accordingly, a significant positive correlation was found
with children’s TG, HOMAR, BM]I, glucose, LDL, TC, and
8-iso-PGF,  levels. HDL and insulin levels were found to

Figure 2. 8-iso prostaglandin boxplot plot according to BMI val-
ues.

Table 4. Spearman correlation analysis between groups

be significantly negatively correlated. The Spearman cor-
relation analysis between groups is shown in Table 4.

Since p<0.05, it was determined that the correlation
coeflicient was significant. Table 5 shows that 8-iso-PG-
F, levels are highly positively correlated with the control
group and obesity.

Our ROC analysis showed that the measurement of
8-is0-PGF,  showed a high level of accuracy (AUC=0.966)
and a sensitivity of 100%, making it appropriate to trust it
(Fig. 3, Table 6).

Table 5. Pearson Correlations 8-Iso-prostaglandin F,,

Control  Obesity
Pearson correlation 1 0.914
Control
P 0.009
Pearson correlation 0.914 1
Obesity
P 0.009

** Correlation is significant at the 0.01 level (2-tailed); (r=0.914,
$=0.009)

DISCUSSION

Obesity is a chronic, progressive disease characterized by
psychological issues that limit physical activity. The preva-
lence of obesity is increasing rapidly in both developing and

HOMAR BMI Glucose  Cholesterol Insulin  Triglyceride HDL LDL ISO
1.000 0.738 0.776 0.362 -0.417 0.771 0.505 0.539 0.722

HOMAR

p 0.006 0.007 0.001 0.004 0.007 0.004 0.004 0.003
BMI r 0.738 1.000 0.780 0.445 —-0.444 0.754 —-0.458 0.518 0.788

p  0.006 0.004 0.005 0.007 0.001 0.005 0.004 0.003

r 0.776 0.780 1.000 0.304 —-0.426 0.694 —-0.447 0.584 0.803
Glucose

p 0.007 0.004 0.006 0.005 0.007 0.008 0.004 0.001

r 0.362 0.445 0.304 1.000 -0.364 0.441 -0.320 0.179 0.333
Cholesterol

p 0.001 0.005 0.006 0.008 0.009 0.007 0.006 0.005
fnsali r -0.417 -0.444 -0.426 -0.364 1.000 -0.431 0.397 -0.188 -0.421

nsulin

p 0.004 0.007 0.005 0.008 0.005 0.007 0.006 0.002

r 0.771 0.754 0.694 0.441 -0.431 1.000 —-0.566 0.499 0.725
Triglyceride

p  0.007 0.001 0.007 0.009 0.005 0.006 0.002 0.003
HDL r -0.505 —-0.458 -0.447 -0.320 0.397 —-0.566 1.000 —-0.248 -0.439

p  0.004 0.005 0.008 0.007 0.007 0.006 0.004 0.002
LDL r 0.539 0.518 0.584 0.179 —-0.188 0.499 —-0.248 1.000 0.562

p 0.004 0.004 0.004 0.006 0.006 0.002 0.004 0.005
8-iso-prosta- T 0.722 0.788 0.803 0.333 -0.421 0.725 -0.439 -0.562 1.000
glandin p 0.003 0.003 0.001 0.002 0.003 0.002 0.002 0.005

r: correlation coeficient
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Figure 3. ROC curves for the obesity and control dimensions of
8-iso-prostaglandin F, .

AUC: area under the curve; ROC: receiver-operating character-
istic

developed countries. This disease affects children as well as
adults negatively day by day. In our country, the problem
of obesity has not been emphasized much; moreover, many
families have adopted the view that an overweight child is
healthy. Today, it is known that there is a relationship be-
tween obesity and cardiovascular diseases, type 2 diabetes,
lung diseases, and neurodegenerative diseases. In addition,
it is well known that obesity begins in childhood in most
obese adults.!”]

Lifestyle, feeding frequency and type, child’s birth weight
are the factors that should be focused on the mechanism of
childhood obesity. Children born to obese parents are more
likely to be obese. While the concept of obesity is taken into
account in adults, it is observed that there are deficiencies
in childhood obesity.l'7-!8] Considering that obesity is a
common health problem in the society, a cost-effective and
easily applicable method should be used in diagnosis and

Insulin Resistance of Obesity Children

follow-up.!*) BMI values vary according to age and sex in
children. Therefore, BMI percentile curves prepared for
Turkish children were taken into account when determin-
ing obese and control children during the study.?”! In the
study, those with 95th percentile values and above were de-
termined as the obese group, and children between the 5th
and 85th percentiles were determined as the control group.
Therefore, the BMI values of the obese children were found
to be higher than those of the control group. Candido et
al. and Mantovani et al. obtained similar study results. We
think that the BMI values of obese children are an indicator
of increased adipose tissue in their bodies.2"-?]

When obese children and control groups were com-
pared in terms of glucose and insulin levels, there were
significant differences seen in the study. In our study, glu-
cose levels were found to be higher in the obese children
group than those in the control group, while insulin levels
were lower in the obesity group than in the control group.
There are studies in the literature in which both insulin and
glucose levels are higher in the obesity group than in the
control group.l???*! In addition, there are studies similar
to ours that evaluated significant differences between glu-
cose levels and insulin levels.!>*) Insulin sensitivity is best
assessed using the clamp technique. However, the invasive
nature of the clamp technique makes it difficult to use it
in practice. Instead of this technique, insulin sensitivity is
evaluated according to the fasting insulin values and the
insulin values measured during the oral glucose tolerance
test. For this purpose, the insulin sensitivity index and the
HOMA index are frequently used, and these methods are
reported to be correlated with the hyperglycemic clamp
technique.[l There are studies showing that HOMA can
be used to evaluate the sensitivity of insulin resistance and
can be applied precisely and easily.?*! Similarly, the HOMA
index was used for IR evaluation in the study. It can be said
that the increase in fat mass is a factor in the high HOMA
values in obese children in the study. In addition, the lack
of sufficient number of receptors despite the increase in in-
sulin requirement can be considered as another factor.

There are studies which evaluated different plasma lipid
levels in obese children. In general, studies on obese chil-
dren have shown that HDL levels decrease as the degree of
obesity increases. On the contrary, increases are observed
in triglyceride and LDL levels.[?®! Likewise, Reinehr et al.

Table 6. ROC curves value for the obesity and control dimensions of 8-iso-prostaglandin F,

Risk factor AUC 95% P

Cut-off

Sensitivity (%) Specificity

0.966 (0.927-1.00) 0.020

8.63

100 90.0

Table 7. Mean values of systolic and diastolic blood pressure in obese and healthy children

Parameter Obesity Control P
Systolic blood pressure (Hg) 140.18+26.78 118.26+26.78 <0.05
Diastolic blood pressure (Hg) 88.16+14.78 74.32+10.48 <0.05

Folia Medica | 2023 | Vol. 65 | No. 4

593



|. Demirhan et al.

stated in their study that there were decreases in the serum
HDL levels in obese children.!?”) In our research, we found
that the triglyceride, total cholesterol, and LDL levels were
significantly higher in obese children than those values in
the control group. In addition, HDL levels were observed at
lower levels compared to the control group. Our research
result parameters are similarly supported by the study of
Boyd et al.?%! In addition, correlations between parameters
were made in children and it was shown that there is a pos-
itive relationship between the triglyceride, total cholesterol,
and LDL levels.

A study found that plasma 8-iso-PGF2 levels, which are
used as an indicator of oxidative stress, were significantly
higher in obese children than in the healthy control group.
It is seen that there is a direct correlation between plasma
8-iso-PGF,_ level and visceral adipose tissue. In addition,
there was no significant correlation between subcutane-
ous adipose tissue and plasma 8-iso-PGF,  levels in non-
obese children. It is stated that 8-iso-PGF, is a strong
and independent determinant of visceral adipose accu-
mulation. 33 In a study including 58 patients, Kelly et al.
found that the plasma 8-iso-PGF, levels of obese children
were higher than those in normal children. High levels of
plasma 8-iso-PGF,  can be interpreted as the possibility
of a higher incidence of type 2 diabetes and cardiovascu-
lar diseases in obese children in the future.?$! When the
plasma 8-iso-PGF, values are examined, it is seen that
results consistent with the studies in the literature are ob-
tained.?>=3!) Many researchers have reported an increase
in plasma 8-iso-PGF, levels in patients with insulin resis-
tance.3%3! In another study evaluating the relationship of
oxidative stress with diabetes, obesity and atherosclerosis,
8-iso-PGF,  levels were found to be significantly higher
in obese adults. In a different study investigating the rela-
tionship of oxidative stress with obesity and insulin resis-
tance only in adult males, it was reported that 8-iso-PGF,
levels were higher in obese males than in normal males. 32/
In the literature, it is seen that the obesity 8-iso-PGF,
correlation is mostly evaluated in adults. This study in-
vestigated the correlation between obesity in children and
8-iso-PGF, .

The blood pressure values obtained in the study show
that there is a correlation between 8-iso-PGF, levels
and obesity. While the mean systolic blood pressure was
140.18+26.78 mmHg in the obesity group, the mean sys-
tolic blood pressure was 118.26+26.78 mmHg in the
control group. While the diastolic blood pressure was
88.16+14.78 mmHg in the children with obesity, it was
74.32+10.48 mmHg in the control group. It is known that
8-iso-PGF, , which is administered endogenously into
the vein, increases blood pressure. Therefore, increased
8-iso-PGF, level in obese children is thought to be effec-
tive in increasing blood pressure.

CONCLUSIONS

Oxidative stress forms the infrastructure of many diseases.
Today, exposure to oxidative stress due to various factors
has decreased to very young ages. It has been proven by
various studies that oxidative stress can disrupt the normal
working principles of the energy production mechanisms
in the body and affect the general working principles of
the cell. In this context, understanding the metabolic and
biochemical background of oxidant mechanisms in the
development of diseases, interpreting their measurable re-
sults and identifying biomarkers will contribute to early di-
agnosis and treatment. There are many biomarkers used as
indicators in oxidative stress studies. In the present study,
8-is0-PGF,  levels were based on as a biomarker of oxi-
dative stress, and obese children were our area of interest.
Our results showed that 8-iso-PGF,  concentrations were
higher in obese children than in the control group. We
can say that elevated 8-iso-PGF,  levels are related to high
blood pressure and visceral adiposity. In this respect, we
can say that increased levels of 8-iso-PGF, , which we con-
sider as a biomarker of oxidative stress, may be a factor in
the formation of cardiovascular diseases in obese children.
Furthermore, we can say that the diagnosis of the disease
can be made with 99% sensitivity of 8-iso-PGF,_ levels in
obese children. As insulin resistance increased, there was
an increase in the 8-iso-PGF,  levels suggesting that this
biomarker is important in the diagnosis of obesity.

Compliance with the ethical
standards

All human studies have been approved by the appropriate
ethics committee and have therefore been performed in ac-
cordance with the ethical standards laid down in the 1964
Declaration of Helsinki. All persons gave their informed
consent prior to their inclusion in the study.

Conflict of Interest

The authors declare that they have no conflict of interest.

Funding

The authors have no funding to report.

REFERENCES

1. Alemzadeh R, Rising R, Lifshitz F. Pediatric endocrinology. 2nd ed.
New York: Marcel Dekker; 2007: 1-52.

594

Folia Medica | 2023 | Vol. 65 | No. 4



10.

11.

12.

13.

14.

15.

16.

17.

18.

Gazi M. Relationship between diabetes mellitus, microalbuminuria
and waist circumference in patients with metabolic syndrome [PhD
thesis] Istanbul 2007.

Tracy RP. Is visceral adiposity the “enemy within”? Arterioscler
Thromb Vasc Biol 2001; 21:881-3.

Wethington HR, Sherry B, Polhamus B. Physician practices related to
use of BMI-for-age and counseling for childhood obesity prevention:
a cross-sectional study. BMC Fam Pract 2011; 12:80.

Tasan E. Definition, evaluation methods and epidemiology of obesity.
Turkey Clinics J Int Med Sci 2005; 1:1-4.

Mokdad AH, Bowman BA, Ford ES. The continuing epidemic of obe-
sity and diabetes in the United States. JAMA 2001; 286:1195-200.
Bereket A, Atay Z. Current status of childhood obesity and its associ-
ated morbidities in Turkey. J Clin Res Pediatr Endocrinol 2012; 4:1-7.
Wilde JA, Van Dommelen P, Middelkoop BJ, et al. Trends in over-
weight and obesity prevalence in Dutch, Turkish, Moroccan and Su-
rinamese South Asian children in the Netherlands. Arch Dis Child
2009; 94:795-800.

Koksal G, Special GH. Childhood and Adolescence Obesity. Ankara:
Klasmat Printing; 2008; 8-9.

Weker H. Simple obesity in children. A study on the role of nutri-
tional factors. Med Wieku Rozwoj 2006; 10:3-191.

Guo H, Jin D, Zhang Y. Lipocalin 2 deficiency impairs thermogen-
esis and potentiates diet-induced insulin resistance in mice. Diabetes
20105 59:1376-85.

Morrow JD, Harris TM, Roberts L]. Noncyclooxygenase oxidative
formation of a series of novel prostaglandins: analytical ramifications
for measurement of eicosanoids. Anal Biochem 1990; 184:1-10.
Harrison KA, Murphy RC. Isoleukotrienes are biologically active free
radical products of lipid peroxidation. ] Biol Chem 1995; 270:17273-8.
Montine TJ, Beal MF, Cudkowicz ME. Increased CSF F 2-isopros-
tanes concentration in probable AD. Neurology 1999; 52:562-5.
Pratico D, Delanty N. Oxidative injury in the central nervous system -
focus on Alzheimer’s disease. Am ] Med 2000; 109:577-85.
Matthews DR, Hosker JP, Rudenski AS, et al. Homeostasis model as-
sessment: insulin resistance and beta-cell function from fasting plas-
ma glucose and insulin concentrations in man. Diabetologia 1985;
28(7):412-9.

Danielzik S, Langnase K, Mast M. Impact of parental BMI on the 95
manifestation of overweight 5-7 year old children. Eur ] Nutr 2002;
41:132-8.

Steffen LM, Dai S, Fulton JE, et al. Overweight in children and adoles-
cents associated with TV viewing and parental weight: Project Heart
Beat! Am J Prev Med 2009; 37:50-5.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Insulin Resistance of Obesity Children

Louise S, Warrington NM, McCaskie PA, et al. Associations between
aggressive behaviour scores and cardiovascular risk factors in child-
hood. Pediatr Obes 2012; 7(4):319-28.

Bundak R, Furman A, Giin6z H, et al. Body mass index for Turkish
children. Acta Pediatr 2006; 95:194-8.

Candido APC, Alosta JPS, Oliveira CT, et al. Anthropometric meth-
ods for obesity screening in schoolchildren: the Ouro Preto Study.
Nutr Hosp 2012; 27:146-53.

Mantovani RM, Rios DRA, Moura LCR, et al. Childhood obesity:
evidence of an association between plasminogen activator inhibi-
tor-1 levels and visceral adiposity. ] Pediatr Endocrinol Metab 2011;
24:361-7.

Kim ES, Im JA, Kim KC, et al. Improved insulin sensitivity and adi-
ponectin level after exercise training in obese Korean youth. Obesity
(Silver Spring) 2007; 15:3023-30.

Garber AJ. The metabolic syndrome. Med Clin North Am 2004;
88:837-46.

Keskin M, Kurtoglu S, Kendirci M, et al. Homeostasis model assess-
ment is more reliable than the fasting glucose/insulin ratio and quan-
titative insulin sensitivity check index for assessing insulin resistance
among obese children and adolescents. Pediatrics 2005; 115:500-3.
Boyd GS, Koenigsberg J, Falkner B, et al. Effect of obesity and high
blood pressure on plasma lipid levels in children and adolescents. Pe-
diatrics 2005; 116:442-6.

Reinehr T, Kiess W, De Sousa G, et al. Intima media thickness in
childhood obesity: relations to inflammatory marker, glucose me-
tabolism, and blood pressure. Metabolism 2006; 55:113-8.

Kelly AS, Jacobs DR, Sinaiko AR, et al. Relation of circulating oxi-
dized LDL to obesity and insulin resistance in children. Pediatr Dia-
betes 2010; 11:552-5.

Rodrigo R, Prat H, Passalacqua W, et al. Relationship between
oxidative stress and essential hypertension. Hypertens Res 2007;
30(12):1159-67.

Schwedhelm E, Bartling A, Lenzen H, et al. Urinary 8-iso-prostaglan-
din F, as a risk marker in patients with coronary heart disease: a
matched case-control study. Circulation 2004; 110(5):49-50.

John E, Keaney JR, Larson MG, et al. Obesity and systemic oxidative
stress: clinical correlates of oxidative stress in the Framingham Study.
Arterioscler Thromb Vasc Biol 2003; 23:434-9.

Reilly MP, Pratico D, Delanty N, et al. Increased formation of dis-
tinct F2-isoprostanes in hypercholesterolemia. Circulation 1998;
98:2822-8.

Fujita K, Nishizawa H, Funahashi T, et al. Systemic oxidative stress
is associated with visceral fat accumulation and the metabolic syn-
drome. Circ ] 2006; 70:1437-42

Folia Medica | 2023 | Vol. 65 | No. 4

595



|. Demirhan et al.

OueHKa B3auMOCBA3U MeXAY Pe3UCTEHTHOCTbIO
K UHCY/IMHY U YPOBHAMMU 8-1So npocTarnaHguHoB
y AeTel C OXXUpeHuem

Vinrep Oemnpxan!, Epkan Onep?, Eprion Benre Kypyraur®

! Mpopeccuonanvras wikona meduyunckux ycye, Kagedpa snexmporuxu u asmomamusavuu, IIpoepamma mexnonozuti 6UOMeOUUUHCKUX YCMPOLICME,
Ynusepcumem Xappan, Ulannvyppa, Typyus

2 Kagpedpa 6uoxumuu, Gaxynomem dapmayuu, Advisimanckuil ynusepcumem, Adviaman, Typuyus

3 Kagpedpa meduvurcroii 6uoxumuu, Paxynomem meduvunsl, Yuusepcumem umeru Cromuy Umama, Kaxpamanmapaws, Typyus

Appec ans koppecnoHfeHuwm: Vnrep Jemupxan, Yansepcuter Xappas, [Ipodeccnonanbhas mkona MeAMIMHCKIX yonyr, Kammyc ,Vlenncexup®,
lannsrypda, Typrms; Email: ilterdemirhan@gmail.com; ten.: 0090-505 558 287

[ata nonyyenus: 27 susaps 2022 ¢ [lata npueMku: 18 anpens 2022 4 [lata ny6nukaumm: 31 asrycra 2023

O6paseL, uMTMpoBaHuA: Demirhan I, Oner E, Kurutas EB. Evaluation of the relationship between insulin resistance and 8-iso prosta-
glandin levels in obesity children. Folia Med (Plovdiv) 2023;65(4):589-596. doi: 10.3897/folmed.65.e81316.

Pe3tome

BBepeHue: PacTyuit ypoBeHb JETCKOTO OXKMPEHIIs 11 BbI3bIBaeMble UM CepPbE3HBIe IPOOIEMbI CO 3T0POBbeM IPUBIEKAIOT BCe HOTIb-

1iee BHUMaHNE B MEOVMIVHCKNX VCCIIENOBAHNAX U IIOJINTUKE 3PaBOOXpPaHEHNA.

U‘enb: 310 nccienoBaHmne 65b1710 HaIpaBJIEHO Ha OLI€HKY B3aMMOCBA3N MEXIY pPE3NCTEHTHOCTBIO K MHCY/INHY 1 YPOBHAMU 6I/IOMapKe-
Pa OKMCIUTENDPHOTO CTpecca 8-M30-HPOCTaI‘HaHHI/IHa an y neTeut ¢ OXKMPEHNEM.

Marepunanbl n MeToAbl: B nccrenoBanme 6bin BKIO4YeHbl 44 pe6énka (21 mampumk u 23 [eBOYKM) B BO3pacTe oT 6 1o 15 yeT ¢
IVaTHO30M OXKMpeHIe, KOTOpBIe [TOCeanyt OTAeIeHe JeTCKOI SHJOKPUHOJIOTUM B IIepuof, ¢ fekabps 2020 ropa mo 21 uions. B ka-
4yecTBe KOHTPOIIs 6butn 0To6panst 40 nereit (20 mambunkoB u 20 KeBoYeK) 6€3 CUCTEMHBIX 3a60/eBaHmIL. VI3 KPUBBIX IPOLIEHTHUIEN,
onpenenéHme 1A TypeL[KI/IX neTeﬁ, 6I)I}II/I paCC‘{I/ITaHI)I HpOI_[eHTI/IJII)HI)Ie 3HA4YECHUA ;[eTeﬁ[ C O)KI/IPCHI/IGM n KOHTpO}IbHOI;I I‘pyHHI)I B
3aBJCHMMOCTH OT 11071 U1 Bo3pacTta. Kpome Toro, 61 paccunransl sHadeHs1 nHCymnHopesuctenTHOCTH (HOMA-IR) B MOpenu rome-
ocTasa. B3auMocCBA3b MeXy TIepeMeHHbIMIU MCCIeloBay C TIOMOIIbI0 KOPPenALMOHHbIX TecToB [Inpcona n CrimpMeHa. [letn Mexmy
5-M 1 85-M IpOLeHTIIeM GBIV OIpefe/ieHbl KaK KOHTPOJIbHAS TPYIIIA, a [eTI BbIlile 95-T0 IPOLEHTIWIS ObIIN OIIpefie/IeHbl KaK IPYyII-
IIa ¢ OXKMpeHneM. Y BceX fieTell, BK/IIOUEHHBIX B VICC/IEAOBAHNe, U3MEPsUIN CUCTOIMYECKOe I JUACTOMMYeCKoe KpOBSIHOe JaBJeHue,
TPUIINLIEPUADL, 0OIMIT X0mecTepuH, xonectepud LDL, xonectrepun HDL, ypoBeHb caxapa B KpOBY HaTOILIAK (IJIFOKO3Y), MHCY/INH 1
KoHUeHTpaumu 8-iso-PGF, .

Pesynbratbl: Mesxay AByMs IpyIIIaMy HAOMIO[AINCh 3SHAYUTeIbHbIE Pa3/INYNs II0 BO3PACTY, MHAEKCY MAacChl TeIa, CUCTOMINIECKOMY 1
IMAaCTONMNYECKOMY apTepuaTbHOMY flaBiennio (p<0.05). YCTaHOB/IEHO, YTO YPOBHM T/IIOKO3bI, TPUITIMLIEPUJIOB, MHCY/NHA, 8-i50-PGF,
n HOMA-IR cTaTicTu4ecky 3Ha4MMO BBILIIE § AeTeil C OXXMPeHMeM, YeM B KOHTPO/IbHOI rpymie (p<0.05). Kpome Toro, 66111 06Hapy-
JKEHbI 3HaYMMble MTO/I0XKMUTENIbHbIE KOPPEIALNYI MKy YPOBHEM MHCY/IMHA U TTOKA3aTe/IAMY [II0KO3bI, Tpurmnuepunos 1 HOMA-IR
Yy MaImeHToB ¢ oxupenneM (p<0.05). YcTaHOB/IEHO, 4TO Y fleTell C OKMpPeHeM KoHIleHTpanus 8-iso-PGF,  craTuctuyecky sHaunmo
BbIIITE, 4eM B KOHTPOJIbHOII rpymme (p<0.01). ROC-aHanus MMen XOpoIyko AMAarHoCTUYECKYo 1IeHHOCTb i 8-iso-PGF, , rae mto-
Iafb IOJ KpUBOIL paBHsIach 1.0. O6Hapy)keHa IpsiMast MOJIOXNUTeIbHAs CTATUCTUYECKH 3HAYMMast KOPPELLA MeXIY Pe3UCTEeHT-
HOCTBIO K MHCY/IMHY 1 3HadeHusamu 8-iso-PGF,  (r=0.420, p=0.037).

3aKnoUeHNe: YCTaHOBIIEHO, YTO y IeTelt C OXXMPEHNeM KOHIeHTpalus 8-iso-PGF, | Boiie, yem B KOHTpObHOM rpymme. Boimo samede-
HO, YTO MOBBIIIEHHAS PE3UCTEHTHOCTD K MHCY/IMHY HOBBIIIAET YPoBeHD 8-is0-PGF, . 8-iso-PGF, cumraeTcs 0cO6EHHO BayKHBIM [T
AMATHOCTVKY ¥ JIEYEHV STHX HAIMEHTOB C YYBCTBUTETBHOCTBIO U CIIELUPUIHOCTHI0 99%.

KnwoueBble cnoBa

8-iso-PGF, , leTcKoe 0XXMpeHme, OKCUIATUBHBII CTPECC, TeiMaTPUIeCKmii
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