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BACKGROUND: According to the involvement of oxidative stress in the pathogenesis of obesity, the plasma level of coen-
zyme 10 in the correlation relationship with lipid metabolism disorders and functional liver state is of interest to studly.
AIM: Substantiation of approaches to the correction of lipid metabolism disorders and non-alcoholic fatty liver disease in chil-
dren with exogenous obesity based on the content of coenzyme Q10 and its relationship with lipid profile and liver enzymes.
MATERIALS AND METHODS: The single-center cross-sectional study enlisted the control (n=32, -1.0<BMI SD score <+2.0)
and obese (n=40, BMI SD score>+2.0) groups of children with the mean age of 12 yr. In all children BMI, lipidogram, liver
enzymes (ALT and AST), plasma coenzyme Q10 and liver ultrasound examination were assessed.

RESULTS: Patients of both groups were comparable (p> 0.05) in age and gender. The level of coenzyme Q10 in the compared
groups was comparable (p> 0.05) and did not differ in patients with different degrees of obesity. According to the results of
the study of the lipid profile in the obese children, the level of HDL was lower, and the level of LDL was higher than that in
control group. The highest value of HDL was obtained in the patients with the 1st degree of obesity and the highest level
of triglycerides — in the patients with the 4th degree of obesity. The control group demonstrated moderate correlations
between endogenous coenzyme Q10 and total cholesterol (r=0.474, p=0.009) which persists in patients with the first degree
of obesity (r = 0.548, p = 0.035). There was no difference in AST in the study groups, however, the main group demonstrat-
ed elevated ALT and ALT/AST ratio (p <0.001). The highest ALT and ALT / AST ratio were observed in patients with greatest
degree of obesity. Eighteen obese children (45%) had ALT / AST ratio =1 (in the control group —one patient (3%) (p <0.001),
while fourteen patients showed liver enlargement and structure change according to ultrasound (80%). The control group
demonstrated moderate correlations between endogenous coenzyme Q10 and total cholesterol (r=0.474, p=0.009) and be-
tween coenzyme Q10 and ALT / AST ratio (r=0.412, p=0.023) . In the obese group there was correlation between Al and ALT
/ AST (r=0.436, p = 0.006) and in patients with the 1st degree of obesity — between also coenzyme Q10 and ALT (r = 0.875,
p <0.001).

CONCLUSION: The disturbances in adequate control of cholesterol by coenzyme Q10 in obese children possibly confirming
the involvement of oxidative stress in the pathogenesis of dyslipidemia and non-alcoholic fatty liver disease can serve as
indication to use coenzyme Q10 in order to correct these complications.

KEYWORDS: obesity; coenzyme Q10; dyslipidemia; non-alcoholic fatty liver disease.

OBOCHOBAHUE NOAXO[0B K KOPPEKLIUW HAPYLWWEHUA NTMNNAHOINO OBMEHA
M HEAJIKOTOJ1IbHOW YKUPOBOW BOJIE3HU NEYEHU Y OETEN C 9K3ONEHHO-
KOHCTUTYUUNOHAJIbHbIM OXKUPEHUEM
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0O60cHOoBaHUe. YUNTbIBasi yYacTUe OKUCIIMTENBHOMO CTPeCca B NMaToreHe3e OXUPEHUs, NPeACTaBseT UHTepeC UCCeoBa-
HUe NMAa3MEHHOTO YPOBHs Ko3H3MMa Q10 B KOppensLMOHHON B3aMMOCBSA3U C U3MEHEHNAMN BMOXUMMNYECKX NOKa3aTesen,
XapaKTePU3YIOLMX HAPYLLIEHWSA IMMUAHOrO 06MeHa U GYHKLIMIOHANIbHOTO COCTOSIHUS MEYEHMN.

Lens. NccnepoaTb copgeprkaHne KoaH3nma Q10 1 ero B3aMOCBA3b C NOKa3aTeNAMM IMNUAOTPaMMbl U MEeYeHOUHbIX dep-
MEHTOB Yy leTel C SK30reHHO-KOHCTUTYLIMOHANIbHbIM OXUPEHMEM.

Mamepuansi u Memoobl. B 0HOLIEHTPOBOE OQHOMOMEHTHOE UCCIeloBaHNE Obin BKIOUEHbI AeTU (CpedHuiA BO3pacT
12 net) 2 rpynn: ocHoBHo (n=40; SD nHgekca maccol Tena (MMT) >+2,0) n KoHTponbHoM (n=32; -1,0<SD MMT<+1,0). ¥ Bcex
peteni ouyeHmanu SD IMT, ¥3W neueHn, nunugorpammy, bepmeHTbl neyeHn (anaHnHammHoTpaHcdepasy (AJIT), acnapTata-
MuHoTpaHcdepasy (ACT)), nna3meHHbIN ypoBeHb Ko3H3uma Q10.

Pe3ynomamel. YpoBHM Ko3H3UMa Q10 B CpaBHUBAEMbIX rpynnax 6uuim conoctaBrmMbl (p>0,05) 1 He OTANYANNCh Y NauneH-
TOB C PA3/INYHOM CTEMEHbIO OXKMPEHUS. Y NaLUUeHTOB OCHOBHOW rPyMbl YPOBEHb JIMMONPOTENAOB BbICOKOW MIOTHOCTY Obis
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HUXKe, @ YPOBEHb NIMNONPOTENAOB HU3KOW MNNOTHOCTN — Bbllle MoKa3aTtenemn rpynnbl KOHTPosA. Camble BbICOKME NOKasa-
Teny NMNonpPoTENIOB BbICOKOW MNOTHOCTU ObINN Y NAaLUEHTOB C 1-I CTEMEHbIO OXUPEHUS, a TPUMNLEPULOB — Y NaLneH-
TOB C 4-11 cTeneHbio OXKMpeHuA. MNoBbILEeHHbIN YPOBEHb XOnecTeprHa Yalle oTMeyanca y getell oCHOBHow rpynnbi (8 (20%);
p=0,037). 15 (37,5%) naumeHTOB OCHOBHOW rpynmnbl MMenu auncnunugemuio (p<0,001). B KOHTpONbHON rpynmne ycTaHOBNEHa
npsAmas B3aMMOCBA3b YPOBHA Ko3H3UMa Q10 n obuiero xonectepuHa (r=0,474; p=0,009), B OCHOBHOW rpynne nogobHas B3a-
MMOCBA3b OTMeYanacb TOIbKO Y NaLMEHTOB C 1-1 cTeneHbto oxunpeHus (r=0,548; p=0,035).

Moka3zatenu ACT B o6cnegyembix rpynnax He pasnnyanucb, ofHako yposHU AJIT n cootHowweHuaA AJTT/ACT 6binu Bbilwe y na-
LUneHTOB OCHoBHOW rpynnbl (p<0,001). Mpwn 3TOM camble BbicoKue nokasatenu AJIT n cootHoweHna AJTT/ACT oTmeyanucb
y MaUMEeHTOB C 4-1 cTeneHbto oxumpeHus. Y 18 (45%) fetelt ocHoBHo rpynnbl oTHoweHue AJIT/ACT 6bi10 =1 (p<0,001), npwu
3ToM Yy 14 (80%) 13 HMX No AaHHbIM Y3/ neyeHn oTMeYanochb yBenyeHne obenx fonen u n3MeHeHmne ee CTPYKTYpbl. B KOH-
TPONbHON rpynne ycTaHOBNEHa NpAMas B3auMOCBA3b YPOBHA Ko3H3uMa Q10 n otHoweHuna AJIT/ACT (r=0,412; p=0,023),
B OCHOBHOW rpynne — uHgekca ateporeHHoctn u AJIT/ACT (r=0,436; p=0,006), a y naunMeHTOB C 1-1 CTeNeHblo OXMPeHUA
Takxke KosH3mma Q10 n AT (r=0,875; p<0,001).

3aknioyeHue. HapylieHue afekBaTHOro obecrneueHms xonecreprHa KosHaumom Q10 y aeTeit C 3K30reHHO-KOHCTUTYLIMO-
HalbHbIM OXKUPEHMEM OTpakaeT NaToreHeTUYECKy POfb OKUCIINTENBHOrO CTpecca B Pa3BuUTUN AUCANNNAEMUN U HeanKo-
FONbHON »KNPOBOW 6ONE3HM NEUYEHN 1 MOXKET CNYXKUTb MOKa3aHWeM [N Ha3HayeHUs npenapaToB KosH3uma Q10 ¢ uenbio

KOppeKLMMN AaHHbIX OC/TOXKHEHWIA.

KJTKOYEBbIE CJTIOBA: oxxupeHue; 0emu; kK03H3um Q10; duciunudemus; Heas1Ko2o01bHAA XUpo8as 60/1e3Hb NeYeHu.

BACKGROUND

In the 2000s, a number of age-related ‘old man’s somat-
ic diseases’ were increasingly occurring in young adults.
The reasons were the aggravating effects of such factors as
physical inactivity, sedentary behavior, unhealthy diet, and
repetitive stress leading to dysfunctions of cardiovascu-
lar, endocrine, respiratory, and alimentary systems as well
to psychological deviations. One of manifestations of this
trend is the growing rate of obesity incidence in young
adults [1]. According to WHO data, about 340 million chil-
dren and adolescents aging 5 to 19 yr had obesity and over-
weight in 2016, while approximately one million children
aging below 5 yr had the same problems in 2019 [2,3].

The obese children and adolescents should be carefully
followed-up due to enhanced risk of metabolic syndrome
and chronic diseases in adulthood [4].

The early diagnostics of such complications in obese
children as dyslipidemia and NAFLD needs additional cri-
teria to substantiate the timely measures to correct these
pathologies [5,6]. Remembering implication of oxidative
stress in obesity pathogenesis, it is instructive to examine
the plasma level of coenzyme Q10 and its correlation with
biochemical indices characterizing the disturbances in lipid
metabolism and functional state of the liver [7].

AIM OF THE STUDY

The study focused on the plasma level coenzyme Q10
and its correlation with lipid profile and the levels of liver
enzymes in children with exogenous constitutional obesity.

MATERIALS AND METHODS

Research placement and research period

Research placement

The study enlisted the hospitalized patients examined
in Pediatric Department N 1 of Smolensk Regional Children’s
Hospital.

Research period

December 2018 - June 2019.

Groups of patients

Control group: children with normal body weight.

Obese group: children with exogenous constitutional
obesity.

In control group, the inclusion criteria were 1) age
of 7-15 yr and 2) normal body weight.

In obese group, the inclusion criteria were 1) age
of 7-15 yr and 2) exogenous constitutional obesity of 1-4 de-
gree (BMI SD score>+2.0). In both groups, the exclusion
criteria were: 1) established diagnosis of type 2 diabetes;
2) inflammatory and/or autoimmune liver diseases; and
3) intake of medications.

Mode of sample formation of examined group (or several
samples of the examined groups).
Unselected sampling

Research design
The comparative single-center cross-sectional interven-
tional two-sample study.

Medical procedures in the interventional examinations

The following data were harvested from all the patients:
1. theanthropometric parameters: height and body weight;
2. theblood biochemical profile: total cholesterol, triglycerides

(TG), LDL, HDL, and the liver enzymes ALT and AST;

3. the plasma level of ubiquinone (endogenous antioxidant

CoQ10);

4, US of the liver;
5. the atherogenic index (Al) calculated as (total cholesterol

[mM] — HDL [mM])/HDL [mM].

The height was determined with a standard stadiometer
to within 0.5 cm, while the body weight was measured with
bathroom scales to within 0.1 kg.

To determine the liver enzymes and biochemical indices
of lipid metabolism, the blood was drawn in the morning
under fasting conditions

To assay for CoQ10, the blood (1.5 ml) was similarly
drawn into tubes supplemented with heparin. The blood
plasma was separated by centrifugation and stored at -20°C
prior to examination.
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Methods

The routine clinical data included the anthropometric
parameter BMI SD score (the number of standard deviations
around the mean BMI for a given age and sex). The diagnos-
tic criterion of obesity was BMI SD>+2.0 [8].

The plasma level of CoQ10 was determined with validat-
ed assay based on HPLC and electrochemical detection employ-
ing the equipment of Environmental Sciences Associate (USA).
Sampling and processing of the chromatographic data were
performed with the software of the same firm. The lower
limit of CoQ10 assay was 0.25 ug/ml [9]. The reference values
of CoQ10 level were 0.4-1.0 nM/I.

The blood biochemical profile, which was obtained
on automated IndikohermoScientific system, included
the total cholesterol, TG, LDL, HDL, ALT, and AST. The athero-
genic index (Al) was calculated as (total cholesterol [mM] -
HDL [mM])/HDL [mM].

Dyslipidemia was established if two or more parameters
were higher or lower than the normal values [8].

US of the liver was carried out on a Philips EPIQ 7 system.
NAFLD was diagnosed in patients with hepatomegaly, het-
erogeneous hepatic parenchyma, and depletion of vascular
pattern revealed by Doppler color mapping [8].

To assess the effect of obesity degree on CoQ10 level,
lipid profile, and the liver enzymes, the patients in obese
group were subdivided into 4 subgroups according to de-
grees 1-4 of obesity.

To examine the correlation between CoQ10 level and
the lipid profile, the obese patients were further subdivided
into 2 groups with and without dyslipidemia.

To assess correlation between CoQ10 level and the liv-
er enzymes, the obese patients were also subdivided into
2 groups with ALT/AST=1 and ALT/AST<1.

Statistical analysis

The results were statistically processed using Statistica
7.0 (StatSoft) software. Since most indices were distributed
abnormally, the data were analyzed with non-parametrical

Table 1. Blood biochemical parameters (Me [Q1-Q3])

tests. The quantitative data are presented as Me [Q1-Q3],
while the qualitative ones are given as the absolute val-
ues (n) and/or incidence (%). Multiple comparison analysis
of the quantitative data for 3 or more samples was per-
formed with Kruskal—Wallis H-test and Bonferroni correc-
tion. The paired data were compared with Mann-Whitney
U-test. The qualitative parameters were compared with Fish-
er's exact test at p<0.05. Correlation between two param-
eters was assessed with Spearman'’s rank-order correlation
coefficient.

Research ethics expertise

The study was approved by the Ethical Committee of Smo-
lensk State Medical University (Protocol No. 17, November 25,
2017). All patients gave a written informed consent for a re-
search study and for personal data processing.

RESULTS

A total of 72 patients were examined and divided into
obese group with exogenous constitutional obesity (n=40)
and the control one with normal body weight (n=32). In both
groups, the patients were matched by age [correspondingly,
12.0 yr (8.0-15.0) and 12.0 yr (7.0-15.0)] and sex (respective-
ly, m/w 25/15 and 20/12).

The biochemical data are summarized in Table 1. In each
group, the obtained parameters did not differ between boys
and girls, which made it possible to compare the groups
without gender corrections.

In control and obese groups, the CoQ10 levels were sim-
ilar (p>0.05); they also did not significantly differ in the sub-
groups of obese patients with various degrees of obesity
(Table 2). Increased CoQ10 levels were observed in 6 (15%)
patients of obese group and in 4 (12.5%) control one. De-
creased CoQ10 was revealed in 5 (12.5%) obese patients and
in 5 (15.6%) controls.

In obese patients, HDL were lower and LDL were high-
er in comparison with the control values (Table 1), which

Parameter Obese group (n=40) Control group (n=32) p
CoQ10 (ug/ml) 0.8 (0.2-1.8) 0.7 (0.2-1.5) >0.05
Total cholesterol (mM) 4.35 (2.90-7.60) 4.30 (3.50-5.60) >0.05
HDL (mM) 1.3(0.7-2.9) 1.7 (0.9-2.5) 0.008
LDL (mM) 2.9(1.5-6.1) 2.6(1.8-3.9) 0.048
TG (mM) 1.06 (0.43-3.91) 0.97 (0.46-1.78) >0.05
Al 2.5(0.6-8.2) 1.7 (0.7-3.8) <0.001
ALT (U/1) 26.0 (11.0-82.0) 16.0 (7.0-25.0) <0.001
AST (U/1) 25.0(15.0-49.0) 26.0 (14.0-52.0) >0.05
ALT/AST ratio 1.0 (0.5-1.6) 0.6 (0.3-1.1) <0,001

Note. CoQ10, coenzyme Q10; HDL, high-density lipoproteins; LDL, low-density lipoproteins; TG, triglycerides; Al, atherogenic index; ALT, alanine ami-

notransferase; AST, aspartate aminotransferase.
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Table 2. Biochemical blood parameters in obese group with different degrees of obesity (Me [Q1-Q3])

Parameter Degree | (n=8) Degreell (n=16) Degreelll (n=12) Degree IV (n=4) P
CoQ10 (ug/ml) 0.48 (0.42-0.82) 0.6 (0.71-0.87) 0.66 (0.46-0.77) 0.89 (0.55-1.23) >0.05
Total cholesterol (mM) 4.80 (4.00-5.45) 4.20 (4.10-4.76) 4.65 (3.80-4.98) 4,05 (4.02-5.20) >0.05
HDL (mM) 1.78 (1.54-1.84) 1.16 (0.96-1.37) 1.29(1.06-1.59) 0.88 (0.83-1.11) 0.001
LDL (mM) 2.84 (2.06-3.46) 2.95(2.65-3.31) 2.94 (2.28-3.32) 2.64 (2.50-3.70) >0.05
TG (mM) 1.01 (0.67-1.29) 1.00(0.71-1.22) 1.05 (0.89-1.16) 1.70 (1.46-2.34) 0.023
Al 1.92(1.27-2.71) 2.68 (2.05-3.67) 2.43(1.85-2.67) 3.44 (2.68-4.84) 0.087
ALT (U/1) 26.0 (15.0-27.3) 30.0 (17.5-37.5) 23.5(14.8-27.8) 37.0 (31.8-44.0) 0.001
AST (U/1) 26.5(21.3-33.0) 25.0(18.5-46.5) 24.0 (21.8-27.0) 29.0 (23.0-30.5) >0.05
ALT/AST ratio 0.84 (0.80-0.93) 0.97 (0.8-1.35) 0.94 (0.7-1.10) 1.52(1.42-1.56) 0.016

Note. CoQ10, coenzyme Q10; HDL, high-density lipoproteins; LDL, low-density lipoproteins; TG, triglycerides; Al, atherogenic index; ALT, alanine ami-

notransferase; AST, aspartate aminotransferase.

explains the higher Al in the obese group. In obese patients
with various degrees of obesity, the HDL levels were differ-
ent, the highest values were observed in patients with obe-
sity degree I. Similar variety was also observed in TG levels,
which were the greatest in patients with obesity degree IV
(Table 2).

In control and obese groups, the levels of total cho-
lesterol did not differ significantly. However, an enhanced
cholesterol was more frequently documented in obese
children than in the control ones (correspondingly,
in 8 (20 %) and 1 (3%) patients, p=0.037). Moreover, 15
(37.5%) obese patients had dyslipidemia vs one patient
in the control group (3%, p<0.001). However, CoQ10 lev-

Total cholesterol, mM
N
|

el in these patients [0.81 (0.52-0.86)] did not significantly
differ from that observed in patients without dyslipid-
emia [0.72 (0.46-0.91)].

In the control group, there was correlation between
CoQ10 and total cholesterol (r=0.474, p=0.009), but
in the obese group similar correlation was established only
in the subgroup of patients with obesity degree | (r=0.548,
p=0.035, Fig. 1).

There were no significant difference in AST between
both groups, although ALT level and ALT/AST ratio were sig-
nificantly higher in obese patients (p<0.001, Table 1). At this,
the greatest values of ALT and ALT/AST were observed in pa-
tients with obesity degree IV (Table 2).

r=0.474
p=0.009 .

2 T T T
0 0.2 04 0.6

T
0.8 1 1.2 14 1.6

CoQ10, pg/ml

Fig. 1. Correlation between CoQ10 and total cholesterol in the control group.
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Fig. 2. Correlation between CoQ10 and ALT/AST ratio in the control group.
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Fig. 3. Correlation between Al and ALT/AST ratio in obese group.

In 18 obese patients (45%) ALT/AST was =1. In con-
trol group, such ratio was observed only in one patient
(3%, p<0.001). At this, in 14% obese patients (80%) US re-
vealed increased hepatic lobes and the altered structure
of the liver.

In control group, there was a positive correlation be-
tween plasma CoQ10 and ALT/AST ratio (r=0.412, p=0.023,
Fig. 2). In obese group, similar correlation was established
between Al and ALT/AST (r=0.436, p=0.006, Fig. 3). The pa-
tients with obesity degree | demonstrated a strong correla-
tion between CoQ10 and ALT (r=0.875, p<0.001).

DISCUSSION

Sampling representation

The patients were sampled in Smolensk Regional Children’s
Clinical Hospital (Smolensk, Russia) according to the case-con-
trol criterion. Prior to the study, sample size was not assessed.

Collation with other reports

One of pathological elements of obesity manifested
by chronic inflammation is oxidative stress [7]. Numer-
ous clinical studies of obese patients revealed down-
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regulated activities of antioxidant enzymes (SOD and
glutathione peroxidase) in parallel with a decrease
of total antioxidant status of blood plasma as well as
with positive correlations between the levels of these
oxidative stress markers and BMI [10-12]. Remembering
the most important role of CoQ10 in the work of mito-
chondrial respiratory chain and its implication in the an-
tioxidant function, attention of the researches to this
agent becomes apparent [13,14].

Our study, which predominantly focused on the chil-
dren with obesity degrees Il and lll, did not reveal signif-
icant deviation of plasma CoQ10 level from the control
one. The literature reports the controversial data on re-
lationship between obesity and plasma CoQ10. Actually,
A. Gvozdjakova and coauthors observed a drop in total
plasma CoQ10 correspondingly in 51 and 59% boys and
girls aging 10-18 yr and characterized with predominant-
ly moderate obesity as well as with enhanced total cho-
lesterol [14]. Examination of obese children of the same
ages revealed elevated total cholesterol and LDL but
decreased plasma CoQ10 level [15]. However, the study
of T. Menke and coworkers did not reveal the changes
in CoQ10/cholesterol ratio in children aging 10-13 yr,
which were characterized with moderate obesity and en-
hanced plasma cholesterol [16].

It is a common knowledge that blood plasma cho-
lesterol is the major carrier of CoQ10, while CoQ10 is
the most important component of its antioxidant pro-
tection [13]. Here, in the obese examinees, the positive
correlation between CoQ10 and total cholesterol was
observed only in patients with obesity degree I, which
was also revealed in the control group. In contrast, such
correlation was not observed in obese patients with obe-
sity degrees lI-1V. In these patients, the established distur-
bance in adequate supplement of cholesterol with CoQ10
can result from a down-regulated level of this enzyme
in the liver against the background inflammation; it also
can be a factor leading to dyslipidemia observed in these
children. According to the data of A. Gvozdjakova and co-
workers, progress of obesity in children is accompanied
with further elevation of cholesterol and diminished plas-
ma CoQ10 [14].

According to modern pathogenetic views, obesity is con-
sequential to inflammation in fat tissue tending to spread
also into hepatocytes followed by the development
of complications manifested by NAFLD. At this, ALT/AST >1
is viewed as one of NAFLD criteria [17-19].

Here, the obese children demonstrated a significant
2-fold elevation of ALT (within the limits of reference levels)
and ALT/AST ratio. In this group, elevation of ALT/AST ratio
correlated with the symptoms of dyslipidemia reflecting
the relationship between inflammatory alterations in he-
patocytes and enhanced intensity of oxidative processes.
Based on subcellular histological alterations in the liver
manifested by accumulation of fatty acids in hepatocytes
as well as by oxidation of phospholipids in plasmalemma
and mitochondrial membranes, some researchers consid-
er NAFLD as a ‘mitochondrial disease’ [20]. The review of K.
Botham and coauthors analyzes numerous clinical and ex-
perimental studies of NAFLD and reports the controversial
data on the changes of CoQ10 level, which either enhanced
or decreased in blood plasma and hepatic tissue, probably

reflecting various stages of some pathological process
in the liver and a gradual drop of stored CoQ10 [21]. Our
study revealed correlation between ALT/AST ratio and plas-
ma CoQ10 in the control children as well as the absence
of such correlation in obese patients, although children
with obesity degree | demonstrated a positive correlation
between CoQ10 and ALT. In obese patients, the disbalance
between ALT/AST ratio and CoQ10 level can result from di-
verse changes in plasma ALT and CoQ10 due to a patholog-
ical process in the liver, which elevates the content of liver
enzymes in blood plasma and depletes the stored CoQ10
due to down-regulated synthesis of this endogenous anti-
oxidant.

Limitations of the study
The limitations result from a small sample of the obese
patients, especially those with obesity degrees | and IV.

Directions of further studies

Future studies will continue examination of the effective-
ness of therapeutic application of CoQ10 to correct dyslipid-
emia in obese children.

CONCLUSIONS

Examination of children with exogenous constitution-
al obesity revealed disturbances of lipid metabolism and
the changes in activity of the liver enzymes, which augment-
ed progressively with obesity degree.

The control children without obesity demonstrated posi-
tive correlations between CoQ10 level on the one hand, and
total cholesterol as well as ALT/AST ratio, on the other hand.
Such correlations were also observed in children with obesi-
ty degree |, but they disappeared as the disease progressed.

Thus, inadequate supplement of cholesterol with CoQ10
observed in children with exogenous constitutional obesity
reflects the pathogenetic role of oxidative stress in the de-
velopment of dyslipidemias as well as NAFLD and can be
an indication to prescribe the CoQ10 preparations to treat
these diseases.
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