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Abstract. Background. Chronic obstructive pulmonary disease (COPD)
is one of the most common diseases in the world, whose mortality
continues to increase. The focus of modern medical science and public

health is obesity too, because the number of patients are steadily
increasing and doubling every three decades. The aim of the study. To
study the dependence of the parameters of antioxidative enzymes in the
blood in patients with chronic obstructive pulmonary disease, depending
on the severity of accompanying obesity. Materials and methods. The
study involved 19 patients with COPD without obesity, 48 patients with
COPD, combined with obesity grade I, II, IIl. We determined the content
of reduced glutathione levels, level of ceruloplasmin in serum, activity of
glutathione peroxidase, glutathione-S-transferase, copper / zinc -
superoxide dismutase, catalase activity in the blood. Results. Found that
in chronic obstructive pulmonary disease observed decrease in reduced
glutathione and activities of copper / zinc superoxide dismutase and
catalase in blood with simultaneous increased ceruloplasmin and
glutathione peroxidase activities and glutathione-S-transferase levels.
These changes are compounded with increasing body mass index and is
most observed in the third degree of accompanying obesity. Conclusions.
In patients with chronic obstructive pulmonary disease, combined with
obesity, there is decompensation of functioning antiradical protection
systems, resulting decrease in reduced glutathione and activities of
superoxide dismutase and catalase levels, the degree of which depends on
the degree of obesity. One form of compensation for breach of antioxidant
defense in chronic obstructive pulmonary disease in conjunction with
obesity is increasing ceruloplasmin and activities of glutathione
peroxidase and glutathione-S-transferase levels, most pronounced in the
third-degree obesity.

Introduction

Chronic obstructive pulmonary disease (COPD) is
one of the most common diseases in the world, mortality
of which continues to increase [ 1]. The focus of modern
medical science and public health is obesity too, because
the number of patients with it is are steadily increasing
and doubling every three decades [2].

Therefore, finding and studying new factors in the
pathogenesis of COPD combined with obesity is one
of the important directions in the development of
effective treatment. We know that one of these
factors is oxidative stress, which is produced as a
result of pathogenic concentration of active oxygen
metabolites, which are controlled by endogenous
antioxidants: catalase (CT), superoxide dismutase
(SOD), glutathione, glutathione peroxidase (GPO),
vitamin E and others. [3].

A lot of researches are devoted to the study of
oxidative stress processes in COPD and obesity, but
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their results are rather contradictory. However, the
activity of antioxidant enzymes for COPD combined
with obesity is less explored, depending on the
severity of the latter.

The aim of the study

To study the dependence of the parameters of
antioxidative enzymes in the blood of patients with
chronic obstructive pulmonary disease, depending on
the severity of accompanying obesity.

Materials and methods

The study involved 19 patients with COPD
without obesity (1st group), 18 patients with COPD,
combined with obesity grade I (2nd group), 12
patients with COPD, combined with obesity grade 11
(3rd group), 12 patients with COPD, combined with
obesity grade III (4th group) and 18 healthy persons
(5th group). The average age of patients was 53,4 +
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4,7 years. There was significant difference by age
and sex composition between groups of patients and
healthy individuals. All patients were informed about
the study and expressed their consent.

Body mass index (BMI, BMI - body mass index)
was determined by the formula: BMI = m/h2, where
the m-weight (kg), and h-height (m). Evaluation of
body weight and degree of obesity was conducted by
the WHO classification (1997): Normal weight -
BMI 19-24,9 kg/m2, overweight - BMI 25-29,9 kg/
m2, and obesity degree - BMI 30-34 9 kg/m2, second
degree - BMI 35-39,9 kg/m2, third degree - BMI ¢”
40 kg/m2. Diagnosis and stage of COPD according
to the established order of the Ministry of Health of
Ukraine Ne 128 of 19.03.2007.

We determined the content of reduced glutathione
(RG) levels by titration method of O.V.Travina
(1955) as modified I.F. Meshchyshen, 1.V. Petrova
(1983) modification. The level of ceruloplasmin (CP)
in serum was determined by the method of Revina
(V.H.Kolb, 1976). The activity of glutathione
peroxidase (GP) (EC 1.11.1.9) was examined
according to I.LF. Meshchyshen (1982) method, the
activity of glutathione-S-transferase (GT) (EC
2.5.1.18) — by L.F. Meshchyshen (1987), the activity
of copper / zinc - superoxide dismutase (SOD) (EC
1.15.1.11) — according to R.Fried (1975), catalase
activity (KT) (EC 1.11.1.6) — by M. A. Koroliuk et al.

method (1988). Activation of enzymes was
calculated per 1 g of hemoglobin (Hb).

Statistical analysis of the results was made on a
personal computer using the software package
licensed «Microsoft Excel 2010» (Microsoft) and
«Statistica ® 6.0» (StatSoft Inc., USA).

Discussion

Analysis of the data presented in the table shows that
in COPD there is a decrease in reduced glutathione
levels by 19,3% (p<0,05), activities of copper / zinc
superoxide dismutase and catalase (16.7% and 15, 4%,
respectively, p<0.05) with a simultaneous increase in
serum ceruloplasmin at 23,8% (p<0,05) and activities
of glutathione peroxidase and glutathione-S-transferase
levels (by 31.2% and 30, 4%, respectively, p<0,05) as
compared with those in healthy individuals.

In the presence of accompanying obesity in patients
with COPD changes in these parameters were more
significant (Table). In particular, for the first-degree
obesity RG content and SOD activity and CT decreased
as compared with in healthy individuals at 29,5%,
31,4%, 23,1% (p<0,05), for II-degree — by 44,3%,
42,2%, 33,5% (p<0,001), for third-degree — 58%,
53.6%, 48.4%, respectively (p<0,001). The level and
activity of CP, GPO and GT significantly (p<0,05)
increased respectively by 39.0%, 60.3%, 52.8% (in the
second group of patients), at 58.5%, 75.8 %, 68.1% (in

Table

The content of reduced glutathione, ceruloplasmin levels and activity of superoxide dismutase, catalase, glutathione
peroxidase and glutathione-S-transferase levels in chronic obstructive pulmonary disease, combined with different

degrees of obesity (Mm)
Groups
Pat(i:ecr;t; l;vith Pat(i:ecn)t; l;vith Patients COPD,
Variable COPD patients . > . - combined with | Healthy subjects
combined with | combined with .
(1st group) . . obesity grade III (5th group)
n-19 obesity grade I |obesity grade 11 (4th group) n-18
(2nd group) (3rd group) ne12
n=18 n=12
Reduced glutathione, 0,712005 0624005 0494005 0374006 088004
mkmol/ml * * *pEE ¥k ok
Ceruloplasmin, mg/l 205,78:z1 337 B126j18,68 263,5(:24,60 295,:}/1?,31 166,289,71
Superoxide dismutase, 255011 2,100,10 1,770,12 1420,12 30640,10
un/1 g of Hb per 1 min * kA Rk A Ak
Catalase, mmol /g of Hb 1196045 1087038 9414061 729051 14,14066
per 1 min * * */** */**/***
Glutathione peroxidase, | 1541545 | 303242476 | 3325343096 367,17:3868 189,19+10,76
nmol RG of « * sk ok
1 g Hb per 1 min.
Glutathione-S-
transferase, 141,23+930 163,508,10 182001244 238.85+14,15 108,28+6,13
nmol RG of * * ok ok ok
1 g Hb per 1 min.

Notes. * - degree of reliability of indices concerning the control (p<0,05); ** - degree of reliability of indices between the
2 and 1 groups, 3 and 1 groups, 4 and 1 groups (p<0,05) ; *** - degree of reliability of indices between the 3 and 2
groups, 4 and 2 groups, (p<0,05); **** - degree of reliability of indices between the 4 and 3 groups (p<0,05).
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the third group of patients), at 77.7%, 94.1%, 120.6%
(in the fourth group of patients).

However, when comparing the data in the first and
second groups only indicators of SOD activity (p <0,05)
differed significantly in the first and third groups — RG
content indicators, activities of SOD, KT, GPO, GT (p
<0,05); in the first and fourth groups - RG content
indicators, securities activities of SOD, KT, GPO, GT
(p <0,05), in the second and fourth groups - indicators
of RG content, SOD activity and GT (p <0,05).
Differences between parameters in patients with
COPD, and combined with the first degree of obesity
and in patients with COPD combined with second
degree obesity were unreliable (p>0,05).

Thus, in COPD there is decompensation of
functioning antiradical protection systems, the resulting
of which is a decrease in reduced glutathione content
and SOD activity and CP levels. One form of the
compensation mechanisms for violations of antioxidant
defense is improving ceruloplasmin activities in GPO
and GT levels. These changes are intensified with
increasing body mass index and are the most observed
in the third degree of accompanying obesity.

Obviously, a stable oxidative stress in patients with
COPD is associated with an increased influence of
exogenous oxidants (smoke), increased production of
endogenous oxidants due to inflammation / recurrent
infection / oxygen therapy, suboptimal sufficiently
powerful antioxidant protection and greater generation
of oxidants due to a chain reaction. It is known that
oxidative stress “conducts” inflammatory response /
malfunction of the immune system that causes damage
to the lungs. Thus, we can substantiate the oxidant /
antioxidant hypothesis development and progression of
COPD, including against a background of obesity.
Moreover, this hypothesis provides a rationale to
explain the pathogenic mechanisms of COPD and
choosing the right approach to therapeutic strategy for
management of these patients [3].

Taking into consideration the obtained the findings,
it should be noted that antioxidants can become a
universal part of the medical appointments against a
background standard therapeutic regimens of the
patients with COPD in combination with obesity.

Conclusions

1. In patients with chronic obstructive pulmonary
disease, combined with obesity, there is decompen-
sation of functioning antiradical protection systems, that
is shown by the decrease in reduced glutathione and
activities of superoxide dismutase and catalase levels,
the degree of which depends on the degree of obesity.

2. One of the compensation mechanisms of
antioxidant defense disorder in chronic obstructive
pulmonary disease in combination with obesity is an
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increase of ceruloplasmin level and activities of
glutathione peroxidase and glutathione-S-transferase
levels in the blood, the most pronounced in the third-
degree obesity.

Prospects for further research

We will continue research as to effectiveness of
drugs use with antioxidant action in chronic obstructive
pulmonary disease in combination with obesity - one of
the main components of the metabolic syndrome.
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AKTUBHICTb AHTUOKCUIAHTHUX ®EPMEHTIB
[P XPOHIYHOMY OBCTPYKTUBHOMY
3AXBOPIOBAHHI JIETEHbB Y IIOE€JHAHHI 3
OXXKUPIHHAM

I'A.Cmynnuyska, O.1. @eodis

Pestome. [Tpu o6cTexxenni 61 xBoporo Ta 18 nmpakTuaHO
3I0POBHX 0Ci0 BCTAHOBIICHO, 1[0 TP XPOHIYHOMY OOCTPYKTHB-
HOMY 3aXBOPIOBaHHI JICTCHb CIIOCTEPIraeThCsl IEKOMIICHCALlis
(GYHKLIIOHYBaHHS 3aXMCHHUX NMPOTUPAAUKAIBHUX CHCTEM, IO
TIPOSIBIISIETHCS 3MEHILICHHSM BMICTY BiJHOBJICHOTO [IIYTaTiOHY Ta
AKTHBHOCTEH Mi/Ib/LIMHK-CYIIEPOKCHAINCMYTA3H Ta KaTalasu B
KpoBi. OMHUM i3 ME€XaHi3MiB KOMIICHCAILlil TOPYIICHb aHTHOKCH-
JAHTHOTO 3aXMCTY € MiJABUIICHHS PIBHS LIEPYJIOIIa3MiHy Ta aK-
TUBHOCTEH Iy TaTiOHIIEPOKCUAA3H Ta Ty TaTioOH-S-TpaHcepa-
3H B KpOBIi. 3a3HaueHi 3MiHU MOTTHOIIOIOTHCS 13 301IbIICHHIM
IHAEKCY MacH Tija i € HaibinpIn Bupaxkennmu 3a III crymens
CYIPOBITHOTO OXKUPIHHS.

Ku1r04oBi c10Ba: XpoHidHE 00CTPYKTHBHE 3aXBOPIOBAHHS
JIeTeHb, OKUPIHHS, aHTHOKCUIAHTHHUH 3aXUCT, (HEPMEHTH.

AKTUBHOCTb AHTUOKCUJAHTHBIX
®EPMEHTOB ITPU XPOHUNYECKOM
OBCTPYKTUBHOM 3ABOJIEBAHUU JIETKHUX,
COYETAHHOM C O’ KUPEHUEM

AA.Cmynnuykan, A.H. @eous

Pestome. [Ipu o6cnenoBanum 61 6oapHOTO U 18 TIpakTHUec-
KM 3/[0POBBIX JIUI yCTAHOBJICHO, YTO IIPH XPOHUIECKOM O0CTPYK-
THUBHOM 3a00JI€BaHUH JIETKUX HAOTIONAETCS JEeKOMITEHCAIHS
(DYHKIIHOHNPOBAHUS 3aIUTHBIX aHTHPAJAUKAIBHBIX CUCTEM, YTO
MIPOSIBISIETCS] YMEHBIIEHHEM COAEPKaHUS BOCCTAHOBJICHHOTO
DTyTaTHOHA U aKTUBHOCTEH Me/Ib/IIHHK-CYePOKCUAINCMYTa3bI
¥ KaTanassl B KpoBH. OTHAM U3 MEXaHH3MOB KOMIIEHCAIUH Ha-
pyIIeHUI aHTHOKCUIAHTHOH 3aIIUTHI ABISCTCS MOBEIIICHHUE
YPOBHSI IIepy/IOIIIa3MHHA U aKTHBHOCTEH [Ty TaTHOHIIEPOKCH-
J1a3bl Ta Ty TaTHOHTPaHC(Eepasbl B KPOBEL YKa3aHHbBIE H3MEHE-
HUSI yDTyOJISIIOTCS TI0 Mepe TOBBIIICHHS HHAEKCAa MAcChI TeNa U
SBIISIOTCS Hanboee BelpaskeHHbIMH TIpH 111 cTenenn comyTcTBy-
IOIIETO OXKUPESHUSI.

KiroueBble cj10Ba: XpOHIIECKOE 0OCTPYKTHUBHOE 3a00JIeBa-
HUE JIETKHX, OXHUPEHNE, aHTHOKCHJAaHTHAS 3aIUTa, (PePMEHTEL.
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