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In recent decades, herpes viral diseases have
acquired a significant epidemiological role and
social significance [1, 2]. One of the nosological
units of the herpes viral infection is herpes zoster
(shingles), which is a recurrent form of varicella.
Both diseases are caused by the same pathogen
of the subfamily of alpha-herpes viruses, the
varicella zoster virus [1]. In primary infected
body this virus causes chickenpox, affects the
nerve cells in the spinal ganglia area, and stores
its DNA for a person’s entire life [1].

The main reason for the exacerbation of
infection and the onset of symptoms of shingles
is a weakened immune system [3, 4]. Due to
immunodeficiency, the factors of cellular and
humoral immunity have not been able to destroy
all viral particles, causing the development of
recurrence of herpes viral infection [5].

Along with immunodeficiency a significant
role in the pathogenesis of herpes zoster (shingle)
is played by inflammation in the development of
which are involved not only the classic proin-
flammatory mediators, interleukins, prostaglan-
dins and leukotrienes, but also the metabolites
of lipid peroxidation (LPO) [2].

Activation of LPO in cell membranes is ini-
tiated by the hypoxia and intoxication that take
place during inflammation. Intermediate and final
metabolites of LPO have the potential to affect
the structure of cell organelles and their function
negatively. The control of LPO activity is a sys-
tem of antioxidant protection (AOP), one of which
links is a set of specialized enzymes [6]. The
condition of LPO and the AOP system in pati-
ents with shingles has not been studied thoroughly.

The aim of the investigation was to study the
condition of prooxidant and antioxidant systems
in the dynamics of the disease in patients with
shingles.

Materials and methods. The study was
conducted on 32 patients with shingles inclu-
ding 13 women (40.6 %) and 19 men (59.4 %)
aged from 51 up to 74 years old, mean age of
(62.6±3.1) years old. The disease was in the mo-
derate formin all patients. The blood was tested
in the acute period of the disease before treat-
ment, and in the phase of convalescence during
discharging from the hospital.

The control group consisted of 32 healthy
individuals (17 men and 15 women) aged 50–
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73 years old, mean age of (61.5±3.0) years old,
without a previous history of herpes zoster
(shingles), but who suffered chickenpox in the
childhood.

The determination of serum diene conjuga-
tes (DC) was carried out according to [7], ma-
londialdehyde (MDA) according to [8], catalase
activity (CAT) according to [9], activity of su-
peroxide dismutase (SOD) according to [6].
Integral coefficient K was calculated with the
formula: K = (DC + MDA) / (CAT + SOD), and
expressed in arbitrary units (a. u.).

Statistical processing of obtained data was
carried out by the methods of variation statistics
[10], using STATISTICA V. 6.0 (Statsoft Inc.,
USA), license ¹ AJAR909E415822FA.
A statistically significant difference between
the indicators considered at a probability of null
hypothesis less than 5 % (p<0.05).

Results and their discussion. It is establi-
shed that the concentration of LPO products and
activity of enzymes of the AOP system is sig-
nificantly increased in the serum of patients
examined in the acute period of herpes zoster
(shingles), table.

The content of the intermediate product of
lipid peroxidation – DK in the acute period of
the disease was 2.5 times higher than in the
control group (p<0.001), and the content of the
final product LPO – MDA were 1.82 times
increased (p<0.001). In the acute period of the
disease the activity of key enzymes of the
antioxidant defense system – the CAT and SOD
were higher than in the control group, respec-
tively, 1.5 (p<0.001) and 1.37 times (p<0.001).
The coefficient K, which characterizes the ba-
lance in the system LPO/AOP, was 1.33 times
increased against the similar index in the control
group (p<0.001).

Re-investigation of LPO and enzymatic
activity of the AOP system in the phase of
convalescence showed a significant improvement

of the studied parameters, however, the complete
normalization did not occur.

In comparison with similar indices in the acu-
te period of herpes zoster (shingles), the level of
DC in the blood serum was decreased by 1.72
times, while the MDA level was decreased by
1.41 times in phase of convalescence. Similar
degree of lowering of the activity of CAT and
SOD was 1.3 and 1.17 times respectively. In all
these comparisons, the differences are statis-
tically significant.

However, in comparison to the control group,
the levels of DC in the blood serum of convales-
cents remained 1.46 times increased (p<0.001),
MDA level remained 1.29 times increased
(p<0.001), and the indices of activity of enzymes
CAT and SOD remained increased, by 1.6 and
1.17 times respectively (p<0.05 for both compa-
risons). Besides, the coefficient K in the phase
of convalescence, that was (0,439±0,021) ar-
bitrary units in average, did not have signifi-
cant differences with the K coefficient in the
control group, that testified to the normalization
of the balance of the system LPO/AOP in blood
serum.

Discussion of the results of the study. The
results of this study showed that during the de-
velopment of herpes zoster (shingles) the in-
tensity of LPO processes in the affected tissues
increases, thus in the blood serum there is an
increase in the concentration of intermediate and
final LPO products, as well as the activity of
enzymes of the AOP system of superoxide
dismutase and catalase increases. In the acute
period of the disease the processes of lipid pe-
roxidation prevail over the enzymatic activity
of the AOP system, as evidenced by the increase
of the integral coefficient K. As a result of treat-
ment disappearance of clinical symptoms was
accompanied by an improvement of the studied
parameters of lipid peroxidation and the activity
of antioxidant enzymes, with the balance in the

Indices of LPO and enzymatic AOP system in blood serum in patients with shingles

 Note. Pis calculated according to the indicators of control group: * ð<0,05; @ ð<0,001.

ТЕРАПІЯ



ÌÅÄÈÖÈÍÀ ÑÜÎÃÎÄÍ² ² ÇÀÂÒÐÀ. 2016. ¹ 2–3 (71–72)

19

system LPO/AOP. However, the residual negative
changes of the studied indices evidences a partial
incompleteness of the pathological process that
is the basis for the developing of the method of
their medical treatment.

Conclusions
1. In the acute period of herpes zoster (shin-

gles) in the serum of patients there is an increase
of the concentration of the intermediate (DC) and
terminal (MDA) metabolite lipid peroxidation,
and the increased activity of key enzymes of the
antioxidant protection system – catalase and
superoxide dismutase. The lipid peroxidation

activity prevails over the activity of the anti-
oxidant protection system.

2. In the phase of convalescence lipid pero-
xidation and activity of enzymes of the anti-
oxidant protection system is reduced without full
normalization, but with the restoration of balance
in the system lipid peroxidation / antioxidant
protection.

The viability of the research. The revealed
changes are the basis for the development
of methods of pharmacological correction by
using antioxidants in patients with shingles,
which will contribute to the acceleration of the
processes of sanogenesis.

References

1. Êóñêîâà Ò. Ê. Ñåìåéñòâî ãåðïåñ-âèðóñîâ íà ñîâðåìåííîì ýòàïå / Ò. Ê. Êóñêîâà, Å. Ã. Áåëîâà
// Ëå÷àùèé âðà÷. – 2004. – ¹ 5. – Ñ. 6–11.

2. Ñâèñòóíîâ À. À. Ñîâðåìåííûå ïîäõîäû ê ôàðìàêîòåðàïèè îïîÿñûâàþùåãî ëèøàÿ /
À. À. Ñâèñòóíîâ, Ò. È. Ñïèðèäîíîâà, À. Ë. Áàêóëåâ // Ñàðàòîâñêèé íàó÷íî-ìåäèöèíñêèé æóð-
íàë. – 2008. – ¹ 2 (20). – Ñ. 31–33.

3. Ãåðïåòè÷åñêèå èíôåêöèè ó áîëüíûõ ñ èììóíîäåôèöèòíûì ñîñòîÿíèåì / Ì. Þ. Êàëóãèíà,
Í. Â. Êàðàæàñ, Â. È. Êîçèíà [è äð.] // ÆÌÝÈ. – 2009. – ¹ 1. – Ñ. 79–80.

4. Recognition of herpesviruses by the innate immune system / S. R. Paludan, A. G. Bowie,
K. A. Horan, K. A. Fitzgerald // Nature Revue Immunology. – 2011. – V. 11 (2). – P. 143–154.

5. Wakim L. M. Memory T-cell persisting within the brain after local infection show functional
adaptations to their tissue of residence / L. M. Wakim, A. Woodword-Davis, M. J. Bevan // Nat. Acad.
Sci. USA. – 2010. – ¹ 107 (42). – P. 17872–17879.

6. ×èâàðè Ñ. Ðîëü ñóïåðîêñèääèñìóòàçû â îêèñëèòåëüíûõ ïðîöåññàõ êëåòêè è ìåòîä îïðåäåëå-
íèÿ å¸ â áèîëîãè÷åñêèõ ìàòåðèàëàõ / Ñ. ×èâàðè, È. ×àáà, È. Ñåêåé // Ëàáîðàòîðíîå äåëî. – 1985. –
¹ 11. – Ñ. 16–18.

7. Ñòàëüíàÿ È. Ä. Ìåòîä îïðåäåëåíèÿ äèåíîâîé êîíúþãàöèè íåíàñûùåííûõ âûñøèõ æèðíûõ
êèñëîò / È. Ä. Ñòàëüíàÿ // Ñîâðåìåííûå ìåòîäû â áèîõèìèè. – Ì. : Ìåäèöèíà, 1977. – Ñ. 63–64.

8. Ñòàëüíàÿ È. Ä. Ìåòîä îïðåäåëåíèÿ ìàëîíîâîãî äèàëüäåãèäà ñ ïîìîùüþ òèîáàðáèòóðîâîé
êèñëîòû / È. Ä. Ñòàëüíàÿ, Ò. Ã. Ãàðèøâèëè // Ñîâðåìåííûå ìåòîäû â áèîõèìèè. – Ì. : Ìåäèöèíà,
1977. – Ñ. 66–68.

9. Ãèðèí Ñ. Â. Ìîäèôèêàöèÿ ìåòîäà îïðåäåëåíèÿ àêòèâíîñòè êàòàëàçû â áèîëîãè÷åñêèõ
ñóáñòðàòàõ / Ñ. Â. Ãèðèí // Ëàáîðàòîðíàÿ äèàãíîñòèêà. – 1999. – ¹ 4. – Ñ. 45–46.

10. Íàñëåäîâ À. SPSS êîìïüþòåðíûé àíàëèç äàííûõ â ïñèõîëîãèè è ñîöèàëüíûõ íàóêàõ /
À. Íàñëåäîâ. – ÑÏá. : Ïèòåð, 2005. – 416 ñ.

².Ñ. Ãàéäàø, Î.Ì. Íîâèöüêèé
ÑÒÀÍ ÏÐÎÎÊÑÈÄÀÍÒÍÎ¯ É ÀÍÒÈÎÊÑÈÄÀÍÒÍÎ¯ ÑÈÑÒÅÌ Ó ÕÂÎÐÈÕ ÍÀ ÎÏÅÐ²ÇÓÂÀËÜÍÈÉ
ËÈØÀÉ

Âèâ÷àëè àêòèâí³ñòü ïåðåêèñíîãî îêèñíåííÿ ë³ï³ä³â òà ôåðìåíòàòèâíî¿ ñèñòåìè àíòèîêñèäàíòíîãî
çàõèñòó ó õâîðèõ íà îïåð³çóâàëüíèé ëèøàé. Âñòàíîâëåíî, ùî â ãîñòðîìó ïåð³îä³ çàõâîðþâàííÿ ìàº
ì³ñöå çá³ëüøåííÿ â ñèðîâàòö³ êðîâ³ êîíöåíòðàö³¿ ïðîäóêò³â ïåðîêñèäàö³¿ ë³ï³ä³â (ä³ºíîâèõ êîí’þãàò
³ ìàëîíîâîãî ä³àëüäåã³äó) òà àêòèâíîñò³ ôåðìåíò³â àíòèîêñèäàíòíîãî çàõèñòó. Ó ãîñòðîìó ïåð³îä³
çàõâîðþâàííÿ àêòèâí³ñòü ïåðîêñèäàö³¿ ë³ï³ä³â ïåðåâàæàº íàä ñèñòåìîþ àíòèîêñèäàíòíîãî çàõèñòó.
Ó ïåð³îä³ ðåêîíâàëåñöåíö³¿ êîíöåíòðàö³ÿ ïðîäóêò³â ïåðîêñèäàö³¿ ë³ï³ä³â ³ àêòèâí³ñòü ôåðìåíò³â
àíòèîêñèäàíòíîãî çàõèñòó â ñèðîâàòö³ êðîâ³ çíèæóþòüñÿ, àëå íå íîðìàë³çóþòüñÿ.

Êëþ÷îâ³ ñëîâà: îïåð³çóâàëüíèé ëèøàé, ïåðåêèñíå îêèñíåííÿ ë³ï³ä³â, ñèñòåìà àíòèîêñèäàíòíîãî
çàõèñòó.
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È.Ñ. Ãàéäàø, À.Í. Íîâèöêèé
ÑÎÑÒÎßÍÈÅ ÏÐÎÎÊÑÈÄÀÍÒÍÎÉ È ÀÍÒÈÎÊÑÈÄÀÍÒÍÎÉ ÑÈÑÒÅÌ Ó ÁÎËÜÍÛÕ
ÎÏÎßÑÛÂÀÞÙÈÌ ËÈØÀÅÌ

Èçó÷àëè àêòèâíîñòü ïåðåêèñíîãî îêèñëåíèÿ ëèïèäîâ è ôåðìåíòàòèâíîé ñèñòåìû àíòèîêñè-
äàíòíîé çàùèòû ó áîëüíûõ îïîÿñûâàþùèì ëèøàåì. Óñòàíîâëåíî, ÷òî â îñòðîì ïåðèîäå çàáîëåâàíèÿ
èìååò ìåñòî óâåëè÷åíèå â ñûâîðîòêå êðîâè êîíöåíòðàöèè ïðîäóêòîâ ïåðîêñèäàöèè ëèïèäîâ
(äèåíîâûõ êîíúþãàò è ìàëîíîâîãî äèàëüäåãèäà) è àêòèâíîñòè ôåðìåíòîâ àíòèîêñèäàíòíîé çàùèòû.
Â îñòðîì ïåðèîäå çàáîëåâàíèÿ àêòèâíîñòü ïåðîêñèäàöèè ëèïèäîâ ïðåîáëàäàåò íàä ñèñòåìîé
àíòèîêñèäàíòíîé çàùèòû. Â ïåðèîäå ðåêîíâàëåñöåíöèè êîíöåíòðàöèÿ ïðîäóêòîâ ïåðîêñèäàöèè
ëèïèäîâ è àêòèâíîñòü ôåðìåíòîâ àíòèîêñèäàíòíîé çàùèòû â ñûâîðîòêå êðîâè ñíèæàþòñÿ, íî íå
íîðìàëèçóþòñÿ.

Êëþ÷åâûå ñëîâà: îïîÿñûâàþùèé ëèøàé, ïåðåêèñíîå îêèñëåíèå ëèïèäîâ, ñèñòåìà àíòèîê-
ñèäàíòíîé çàùèòû.

Ïîñòóïèëà 28.07.16
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