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Abstract
The purpose of this study was to assess the lipid peroxidation (LPO) and antioxidative defense (AOD) indicators in different 

ethnic groups of adolescent girls with exogenous constitutional obesity (ECO) and non-alcoholic fatty liver disease (NAFLD).
Materials and Methods: A total of 20 Mongoloid teenage girls and 20 Caucasian teenage girls with NAFLD (Clinical 

group 1 and Clinical group 2, respectively) on the background of ECO of the first degree were examined. For comparison, data of 
28 healthy Mongoloid teenage girls (Control group 1) and 20 Caucasian teenage girls (Control group 2) were used. The plasma 
level of antioxidant parameters (total antioxidant activity [TTA], SOD activity, α-tocopherol and retinol) and primary/secondary 
products of LPO (conjugated dienes [CD], ketodienes and conjugated trienes [KD-CT], and thiobarbituric acid reactive substances 
[TBARS]) were determined using spectrophotometric and fluorometric methods.

Results: Evaluation of the activity of LPO reactions in Clinical group 1 indicated an increase in the content of CD, KD-
CT, and TBARS relative to Control group 1. In Clinical group 2, we found an increased CD content relative to Control group 2. 
Interethnic differences resulted in elevated levels of KD-CT in Clinical group 1 compared to Clinical group 2.In the parameters of 
the AOD system, we observed reduced levels of TAA, retinol and glutathione-S-transferase (G-S-T) activity in Clinical group 2 
compared to Control group 2. In Clinical group 1, we observed reduced levels of α-tocopherol, retinol and G-S-T activity compared 
to Control group 1. There were no differences in the parameters of the AOD system between Clinical group 1 and Clinical group 2.

Conclusion: The results obtained indicate high activity of LPO processes and severe deficiency of antioxidant factors in 
Mongoloid girls with ECO and NAFLD in comparison with Caucasian girls with obesity and NAFLD and the control group. 
The obtained results allow us to recommend administration of antioxidant drugs in addition to basic therapy in comprehensive 
treatment of patients with NAFLD. (International Journal of Biomedicine. 2019;9(3):223-227.)
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Introduction
Currently, NAFLD is an increasingly common form 

of chronic liver disease(1-3) in both adults and children.
This pathology in people who drink little or no alcohol is 
characterized by the presence of lipid deposits in hepatocytes.(4) 
The significance of NAFLD lesions ranges from hepatic steatosis 
and non-alcoholic steatohepatitis, to progressing fibrosis and 
cirrhosis.(3,4) The NAFLD growth in children and adolescents 
is considered to have a close correlation with the prevalence 
of obesity.(5) Although NAFLD has become more common, its 
underlying mechanisms are still unclear; hereupon, effective 
treatment for the disease has not been yet developed. It has 
been suggested that multiple parallel factors, including genetic 
predisposition, insulin resistance, lipotoxicity and dysbiosis, 
play a role in NAFLD pathogenesis.(1,2,6) At the same time, the 
fat accumulation in the liver leads to permanent hepatocytes 
lesion, inflammation and fibrosis.(4) It is believed that the main 
pathogenetic factors of hepatocellular lesion are elevated 
cytokine levels and OS due to LPO.(7-9) Increased cytokine levels 
can induce hepatocyte apoptosis (TNF-α), neutrophil chemotaxis 
(IL-8) and stellate cell activation (TNF-α, TGF-β). In turn, end 
products of LPO can covalently bind to hepatic proteins and act 
as potent agents of neutrophil chemotaxis and proinflammatory 
cytokine stimulation.(10) Malonic dialdehyde also activates 
stellate cells for collagen production, which invariably leads 
to cell fibrosis.(11) In this connection, it seems appropriate to 
study the intensity of OS, as well as to prescribe a complex of 
antioxidants, selected individually, taking into account the nature 
of the imbalance detected, for this category of patients.(12,13) To 
develop a personalized method of treatment, it is also important 
to take into account the patient`s ethnicity.(14-17) The purpose of 
this study was to assess the LPO and AOD indicators in different 
ethnic groups of adolescent girls with ECO and NAFLD.

Materials and Methods
A total of 20 Mongoloid teenage girls (mean age 

15.00±1.73 years) and 20 Caucasian teenage girls (mean 
age 16.01±2.21 years) with NAFLD (Clinical group 1 and 
Clinical group 2, respectively) on the background of ECO of 
the first degree were examined. For comparison, data of 48 
healthy Mongoloid teenage girls (mean age 15.51±1.04 years) 
(Control group 1) and 20 Caucasian teenage girls  (mean age 
15.38±1.09 years) (Control group 2) were used. All patients 
underwent inpatient treatment in Children’s Republican 
Clinical Hospital of the Ministry of Health of the Republic of 
Buryatia (Ulan-Ude).

Inclusion criteria for the constitutional obesity group: 
ECO, excess body weight of more than 95 percentiles for a 
given height, age and sex; absence of acute, or exacerbation 
of chronic diseases at the time of inclusion in the study and 
at least one month before it. Exclusion criteria: symptomatic 
and genetic forms of obesity; intake of medications that could 
affect body weight and estimated metabolic parameters. The 
criteria for the diagnosis of NAFLD: diffuse changes of liver 
according to ultrasound and computed tomography of the 
abdominal cavity, absence of cytolysis (normal levels of ALT 

and AST), and exclusion of infectious etiology of hepatitis. 
All teenagers were subjected to general clinical 

examination, including anamnestic data collection, physical 
examination, anthropometric data analysis (BW, height, BMI), 
blood pressure measurement, nutritional status assessment 
and determination of concentration of total cholesterol and 
triglycerides in blood serum, glucose tolerance testing. 

All clinical groups were comparable on the basic 
anthropometric characteristics. 

The study was conducted in accordance with ethical 
principles of the WMA Declaration of Helsinki (1964, ed. 
2013) and approved by the Ethics Committee of Scientific 
Centre for Family Health and Human Reproduction Problems. 
Written informed consent was obtained from the patient/
parent/guardian/ relative of each patient.

Blood samples (5 ml) were collected from the ulnar vein 
in standard vacuum tubes with EDTA in the morning after night 
fasting. The intensity of LPO-AOD processes was estimated 
by plasma concentrations of antioxidant parameters (TAA, 
SOD activity, α-tocopherol and retinol) and primary/secondary 
products of LPO (CDs, KD-CT, and TBARS).(18, 19) Blood 
plasma TAA level was detected photometrically.(20) TBARs 
levels, SOD activity in hemolysate and α-tocopherol and retinol 
levels in plasma were detected by fluorometry. (21)

The content of GSH and GSSG was determined by P.Y. 
Hissin, R. Hilf (1976),(22) the SOD activity in the erythrocytes 
was determined  by H.P. Misra and I. Fridovich.(23)

The measurements were conducted with a Shimadzu 
RF-1501 spectrophotometer (Japan) consisting of two 
blocks: a UV-1650PC spectrophotometer and a RF-1501 
spectrofluorimeter.

The level of G-S-T in the blood plasma was detected 
using the ELx808™ Absorbance Microplate Reader  (BioTek 
Instruments, USA) and  ELISA kits from Immundiagnostik 
AG (Germany). The measurements of the level of GR in the 
blood plasma and activity of GPO in the erythrocytes were 
conducted with a BTS-330 fully automatic Biochemistry 
Analyzer (Poland) using a commercial spectrophotometric 
assay kit (Randox Laboratories Ltd., UK). 

Statistical analysis was performed using the Statistica 6.1 
software package (Stat-Soft Inc., USA).  Differences 
between groups were tested by the Mann-Whitney U-test. 
Group comparisons with respect to categorical variables 
are performed using chi-square tests. A probability value of 
P<0.05 was considered statistically significant.

Results and Discussion
Evaluation of the activity of LPO reactions in Clinical 

group 1 indicated an increase in the content of CD (P<0.0001), 
KD-CT (P<0.0001), and TBARS (P=0.0373) relative to 
Control group 1. In Clinical group 2, we found an increased 
CD content (P=0.0463) relative to Control group 2. Interethnic 
differences resulted in elevated levels of KD-CT (P=0.0176) 
in Clinical group 1 compared to Clinical group 2 (Fig.1).

In the parameters of the AOD system, we observed reduced 
levels of TAA (P=0.0049), retinol (P<0.0001) and G-S-T activity 
(P=0.0383) in Clinical group 2 compared to Control group 2. In 
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Clinical group 1, we observed reduced levels of α-tocopherol 
(P=0.0020), retinol (P=0.0187) and G-S-T activity (P=0.0099) 
compared to Control group 1. There were no differences in the 
parameters of the AOD system between Clinical group 1 and 
Clinical group 2 (Figures 2 and 3).

 We recorded an intensive accumulation of the primary, 
secondary and end products of LPO in Mongoloid teenage 
girls with ECO and NAFLD. These changes are likely to 
be associated with metabolic changes in the liver that occur 
as a result of obesity. In such cases, there is an excessive 
accumulation of lipids (including fat deposits in hepatocytes), 
which enhances LPO processes, and an increase in the amount 
of free fatty acids, triglycerides in the blood, etc.(24,25) The 
inflammatory process is activated with the hyperproduction of 
proinflammatory cytokines.(26) The subsequent development of 
the process promotes fibrogenesis in liver cells.(10,11) Excessive 
accumulation of toxic LPO products, especially expressed 
in Mongoloid patients, may exacerbate the initial morpho-
functional changes in cells, and, accordingly, aggravate the 
course of the disease. 

It is known that the parameters of the AOD system 
are a significant diagnostic criterion of adaptation reactions 
of the body.(28-30) We observed a decrease in the values of 
TAA (as an integral parameter of the AOD system), retinol 
and glutathione transferase activity in Caucasian girls with 
obesity and NAFLD. Similar phenomena were found in 
Mongoloids with severe α-tocopherol deficiency. In a study 
by M. Guerendiain et al., an increase in plasma levels of 
lipid-corrected α-tocopherol (P=0.001) was associated with 
reduced adiposity and greater weight loss in overweight and 
obese adolescents.(31)  

It is known that α-tocopherol and retinol are the most 
important antioxidants and are essential substances.(28,31) 

α-tocopherol is an important chain-breaking antioxidant that 
prevents free radical reactions and LPO.(32,33) α-tocopherol 
has a high membrane protective and antimutagenic activity, 
whereby interacting with natural antioxidants of other classes 
it acts as an essential regulator of oxidative homeostasis of 
cells and tissues.(34,22) The antioxidant function of retinol is 
expressed in the protection of biomembranes from damage by 
active forms of oxygen.(35) 

It is known that the liver is the main pool of fat- 
and water-soluble vitamins; therefore, we confirmed in 
our study the decrease in the content of these vitamins in 
NAFLD and their corresponding deficiency at the system 
level in the adolescents of both ethnic groups. In our study, 
a more severe deficiency of AOD factors was detected in 
Mongoloid girls, reflected by intense accumulation of LPO 
products. Similar results were also observed in China.(36) Our 
data may be associated with eating disorders of indigenous 
ethnic representatives, and a corresponding increase in 
obesity among them, which is confirmed by our previous 
studies.(14,29) 

Conclusion
Thus, the results obtained indicate high activity of 

LPO processes and severe deficiency of antioxidant factors 
in Mongoloid girls with ECO and NAFLD in comparison 
with Caucasian girls with obesity and NAFLD and the 
control group. The obtained results allow us to recommend 
administration of antioxidant drugs in addition to basic therapy 
in comprehensive treatment of patients with NAFLD. 

Fig. 1. Changes in LPO products in girls of different ethnic 
groups with ECO and NAFLD.
  * - statistically significant differences compared to Control 
groups;  - statistically significant differences between the 
two Clinical groups

Fig. 2. Changes in the components of AOD in girls of different 
ethnic groups with ECO and NAFLD.
* - statistically significant differences compared to Control 
groups 

Fig. 3. Changes in glutathione system parameters in girls of 
different ethnic groups with ECO and NAFLD.
* - statistically significant differences compared to Control 
groups
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