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Objective: to study the status of free-radical processes and antioxidant protection parameters in patients with psoriasis and concomitant
essential hypertension.

Materials and methods. Study of oxidative status was performed in 95 patients who were divided into 3 groups: I group — psoriasis
and hypertension — 25 people; II group — 30 patients with psoriasis only and group III — 40 patients with hypertension only. To assess the
severity of skin lesions in psoriasis the index Psoriasis Area and Severity Index (PASI) were used. Protein oxidative destruction markers —
aldehydephenilhydrazones and ketophenylhydrazones — were determined under method of B. Halliwell.

Results. Processes of carbonyl stress in the surveyed patients were studied taking into account the level of thiol-disulfide balance. Both
spontaneous and stimulated aldehyde phenylhydrazone were the lowest in patients with essential hypertension, in patients with psoriasis and
essential hypertension the studied indicators were higher by 75.35 and 22.03 % (p<0.05) respectively, in patients with psoriasis — by 123.94
and 47.55% (p<0.05), respectively, than in case of hypertension. Increase of spontaneous and stimulated ketone phenylhydrazone has also
been observed in the main group. In case of psoriasis without essential hypertension the considered indicators exceed the respective values of
persons with essential hypertension by 123 and 64.16 % (p<0.05), respectively, with the presence of essential hypertension — the difference
with essential hypertension was only 67.83 and 28.32 % (p<0.05), respectively. So, patients with psoriasis and essential hypertension had more
obvious changes of indicators stipulating the progressive increase of carbonyl stress processes.

Conclusions. Thus, patients with combined pathology — psoriasis and essential hypertension — have development of oxidative and carbonyl
stresses which significantly shift thiol-disulfide balance toward oxidized thiols.

Obtained results showed the activation of oxidative stress in case of the studied comorbid pathology and also complex and ambiguous system
of regulation of pro- and antioxidant balance which are presented by increase of free-radical oxidation activity and decrease of physiological
antioxidant defence.

CraH BUIbHO-paINKAJIbHUX NPOLECIB i HapaMeTpPiB AHTHOKCHAAHTHOIO 3aXUCTY B NALliEHTIB, sIKi XBOPi Ha ncopia3
y NO€/IHAHHI 3 TiNepTOHIYHOI0 XBOP00OI0

B. A. Bizip, I I. Maxypina

Meta po60oTH — BUBYCHHS CTaHy BUIbHO-PAJMKAIBHUX ITPOLECIB i HapaMeTpiB aHTHOKCUIAHTHOTO 3aXKUCTY Y XBOPUX Ha IIcopias i3 CymyT-
HBOIO TIEPTOHIYHOI XBOPOOOIO.

Marepiann Ta MeToqu. Buumim okcuaaTHBHUN cTaH y 95 mariieHTiB, siki Oynu nojiieHi Ha 3 rpynu: [ — rcopia3 i rineproHiuHa XBopooa
(25 oci0); II rpymna — mamientu nume i3 ncopiazom (30 ocid) 1 111 rpyna — mamieHTH JUIIIE 3 TIMEPTOHIYHOK XBOpoOoto (40 oci). Jlist omiHIO-
BaHHS TSHKKOCTI ypayKeHHs HIKipH HpH Icopia3i BukopuctoByBainu Psoriasis Area and Severity Index (PASI). BusnaueHHst MapkepiB OKHCHOT
JeCTPYKIIil OLTKIB — anpaeriadeHiriapa3oHiB Ta KeTOHPEHUITIPa30HiB — 3aiiicHIOBaM 3a MeTonoM B. Halliwell.

Pesynbrarn. [Ipornecu kapOOHIIBHOTO CTPECy B 00CTeKEHUX 0Ci0 BUBYIIIN 3 ypaxyBaHHIM PiBHs TioN-1ucyabdiaHoro 6anaxcy. Sk cioHTaHHi,
TakK i CTUMYJTbOBaHI abaeriadeHirigpa3onn Oy HaMEHIITMH B 0¢i0 i3 TiNepTOHIYHOI0 XBOPOOOI0, B MAIIEHTIB i3 IICOPia30M i TIEPTOHIYHOO
XBOPOOOIO TOCIiIKyBaHi MOKa3HUKHU Oynu BUIIUMH Ha 75,35 Ta 22,03 % (p<0,05) BinnoBigHO, B MamieHTiB i3 ncopiazoM —Ha 123,94 1a 47,55 %
(p<0,05) BiamOBiAHO, IPH TIMEPTOHIUHIK XBOPOOi Ta Oe3 Hel. 301IBIICHHS CIIOHTAHHUX 1 CTUMYJIbOBAHUX KETOH(MDEHUIT1IPa30HiB TAKOXK OYyII0
BiJ[3Ha4YCHO B OCHOBHIM rpymi. [Ipu mcopiasi 6e3 apTepiaibHOI rinepTeHs3ii HOKa3HUKH, 0 BUBYAJIH, IEPEBUILYBAIIN BiIIOBIIHI 3HAYCHHS 0Ci0
i3 rinepToHIuHO0 XBOp0oOoto Ha 123 164,16 % (p<0,05) BiANOBIIHO, 3 HASBHICTIO apTepialbHOI rinepTeH3il pi3HULL 3 MIEPTOHIYHOIO XBOPOOOIO
cranosmia 67,83 128,32 % (p<0,05) BixnosixHo.

BucnoBku. OTe, B NALIE€HTIB, sIKi CTPaXKAI0Th HA [ICOpias3, 3a HAsSBHOCTI TiEPTOHIYHOI XBOPOOH PO3BUBAIOTHCSI OKCHAATHBHUI 1 KapOOH1Ib-
HUH CTpecH, KOTpPi 3HAYHO NMOPYLIYIOTh TiON-ANCYIb(IIHY piBHOBAry B OiK OKHCICHHX TiOJIB.

Pesynbrary cBif4aTh po akTHBALIIFO OKCUIATHBHOTO CTPECY MPK KOMOPOiJHii MaTosiorii, 10 BUBYAJIH, a TAKOXK IIPO CKIaAHY Ta HEOAHO3HAYHY
CHCTEMY PEryJIOBaHHS MPO- Ta aHTHOKCHIAHTHOT PIBHOBATH, LIO MPOSIBISETHCS 301IBIICHHAM aKTHBHOCTI BUIbHO-PAJANKAILHOTO OKHCIICHHS
Ta 3HIKEHHAM (Pi310JI0TIHHOTO AaHTHOKCHIAHTHOTO 3aXHCTY.

Knrwuosi cnosa: okcuoamueruii cmpec, aHMuOKCUOAHMHUL 3aXUCT, NCOPIas, 2inepmoHiuHa X60pooa.
3anopizekuit meouunuii ycypuan. — 2016. — Ne 4 (97). — C. 21-28

CocTosiHne CBOOOTHO-PATUKATBHBIX MPOLECCOB U AHTHOKCHIAHTHOM 3alIUTHI Y MAIEHTOB € MCOPHA30M
M CONYTCTBYIOMIEH THNEPTOHUYECKOI 00/1e3HBIO

B. A. Busup, I Y. Makypuna

Ileas padoThI — H3yUeHHE COCTOSIHUS CBOOOHO-PAANKAIBHBIX IIPOIIECCOB U IIAPaMETPOB aHTHOKCHIAHTHOI 3aIIUTHI Y OOJIBHBIX C ICOPHA30M
1 COMYTCTBYIOLIECH TUIIEPTOHUYECKOI OOIE3HBIO.

MarepnaJbl H MeTOABI. V3ydyeHre OKCHIaTHBHOTO COCTOSIHUSI TPOBOJMIN y 95 ManMeHToB, KOTOpble ObUIN pa3ziesieHsl Ha 3 Tpynmsl: [ —
TICOpHa3 U TUIIepTOHNYECKast 00e3Hb (25 yenosek); Il rpymma — mamueHTsI ToibKo ¢ icopuazoM (30 genorek) u 11 rpynma — manueHTH TOIBKO
C THIIEPTOHHYECKOM 00me3HbI0 (40 yenoBek). [IJis OlIeHKH TSHKECTH MOPAYKSHHUS KOKHU ITPU IICOpHa3e UCTIONb30Ban Psoriasis Area and Severity
Index (PASI). Onpenenenne MapKkepoB OKHCIUTENEHO JeCTPYKIHK OSITKOB — albAernA(GEeHIITHAPA30HOB U KETOH()CHMITHAPA30HOB — MPO-
Boaunu o meroxny B. Halliwell.
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PesyabTarsl. [Iporeccsl kapOOHMIBHOTO cTpecca y 00CIeyeMBbIX JIUI] ObUIN H3y4YEHBI C y9ETOM YPOBHS THONI-AUCYIbGHIHOrO Oananca. Kak
CIIOHTAHHBIC, TAK U CTUMYJIHPOBAHHbIC aJIbCTH(DCHUITHIPA30HbI ObUI HAMMEHBLINMH Y JIUIL ¢ THIEPTOHMYECKON 00JIe3HbI0, Y TALIMEHTOB ¢
[ICOPHA30M ITPU THUIEPTOHNYECKON 00Ie3HH N3ydaeMble mokasarenu ObutH Beiire Ha 75,35 u 22,03 % (p<0,05) cOOTBETCTBEHHO, Y MAIIEHTOB
¢ icopuaszoM — Ha 123,94 u 47,55 % (p<0,05) cOOTBETCTBEHHO, TIPH TUTICPTOHUYECKON O0NIe3HU 1 Oe3 He€. YBEIMUYCHUE CIIOHTAHHBIX U CTH-
MYJIHMPOBAHHBIX KETOH(QEHUITHAPA30HOB TAKKEe OTMEUCHO B OCHOBHOI rpymie. [Ipu nicopuase 6e3 apTepranbHON MHIEPTEH3UH paccMaTpHBa-
eMBbIe TTOKa3aTeN! MMPEBBIIIAIN COOTBETCTBYIOIIME 3HAUYSHHUS JIUI[ C TUIIEPTOHUYECKO Oosne3nbio Ha 123 u 64,16 % (p<0,05) cooTBeTCTBEHHO,
C HAJIMYUEM apTepHaIbHOM TMIepPTeH3NH — Pa3HHIla C THIIEPTOHIYECKOi Ooe3HbI0 coctaBmia 67,83 u 28,32 % (p<0,05) cOOTBETCTBEHHO.

BeiBoabl. Takum 00pa3om, y TAaI[MEHTOB € ICOPHA30M MPHU HATWYUH THIIEPTOHUUECKON 60NIE3HN Pa3BUBAIOTCS OKCHIATHBHBIN 1 KapOOHUITb-
HBII CTPeCCH, KOTOPBIE CYIIECTBEHHO CMEIAIOT THOI-ANCYIb(HUIHOE PABHOBECHE B CTOPOHY OKHCIIEHHBIX THOJIOB.

TlomyuenHble pe3ynbTaThl CBHACTEIBCTBYIOT 00 aKTHUBAI[MM OKCHAATHBHOTO CTpEcca MpH M3ydaeMOH KOMOpPOWIHOH MaTonoruu, a TakxkKe
CJIO’KHOHM M HEOZHO3HAUHOM CUCTEME PeryIMpOBaHUs IPO- AHTUOKCUIAHTHOTO PAaBHOBECHS, KOTOpasl IPOSIBIISICTCS YBEIUYEHUEM aKTUBHOCTU

CB06OI[HO-paZ[I/IKaHbHOI‘O OKHCJICHUA U CHHXKCHUCM (1)I/I3I/IOJIOFI/I‘{CCKOI71 AHTUOKCUIAHTHOW 3aIlUTHI.

Knroueswie cnosa: oxcudamusnwlii cmpecc, aHMUOKCUOAHMHAA 3auuma, ncopuas, cunepmonuieckas 6oiesHs.
3anoposcckuit meouyunckuil ycypran. — 2016. — Ne 4 (97). — C. 21-28

In spite of successful results in research of the main patho-
genetic aspects of psoriasis and development of innovative
methods in remission achievement, the present pathology still
remains one of the most actual and complicated problems of the
modern dermatology. Wide prevalence of the above mentioned
dermatosis among people (0.1-3 %), considerable part in stru-
cture of the general dermatologic morbidity (3—10 %), absence
of unified ethiopathogenetic concept of disease are attracting
attention not only of dermatologists but doctors of other spe-
cialization within many decades [1]. During last years there is
held the opinion that associations of psoriasis skin manifestations
with lesion of other organs, systematicity of lesions in case of
psoriasis and as the result of this the definition “psoriatic disease”
is more often used in scientific literature. Psoriasis is stipulated
by complexity of pathogenetic inflammatory mechanisms and
has many common immunologic features with other diseases
of complex pathogenesis such as cardiovascular pathology [2].

During last years all researchers consider that immune di-
sorders are the main link in psoriasis pathogenesis. In case of
psoriasis there was stated the change of quantity of T- and B-lym-
phocytes ratio, lymphocyte ability for contact sensabilization
and increase of IgG, IgA, IgE content when normal IgM level is
maintained. Besides there were revealed antibodies to antigens
of stratum corneum epidermal cells and stratum granulosum,
antibodies to epidermis cell nuclei in extracts of lymphocytes
and neutrophils. The depositions of immunoglobulins, immune
complexes, antibodies and complement were revealed in epi-
dermis of psoriatic elements by means of direct immunofluores-
cence technique. It may happen that development of the primary
psoriatic focus is promoted by damage of epidermis owing to
autoimmune aggression that confirms assumption about exi-
stence of typical psoriasis antigens to cell surface in the damaged
skin. Apoptosis occurs not only in epidermis keratinocytes but
first of all in derma and T-cells infiltrating epidermis [3].

It is supposed that development of comorbidities is probably
based on commonness of pathogenesis of combined diseases
and not depended on life style, availability of medical aid or
economic factors and usually has tendency to increase with
age. It is stated that psoriasis is accompanied with progressive
disorganization of connective tissue combined with systemic
proliferative destructive vasculitis that is the source of visceral
pathology in case of the present disease. Almost part of patients
with psoriasis, aged 65 and older, has at least three comorbidi-
ties and two thirds has two and more comorbidities [4]. It was

mentioned that patients with exudative and pustular psoriasis
have evident somatic burden. Besides of similar immunologic
mechanisms there were revealed genes which are common
for psoriasis and comorbidities which are occurred in case of
psoriasis. This statement will be correct also for this comorbid
pathology such as psoriasis and essential hypertension. Essential
hypertension is still the leader in the list of the most common
diseases and affects one third of adults in Ukraine. The modern
therapeutic regimens of arterial hypertension based on blocking
of key neurohumoral systems have permitted to decrease con-
siderably the rate of the main cardiovascular complications of
this disease (cerebral stroke and cardiac infarction) [5].

It is important to mention that combined pathology — psoriasis
and essential hypertension is complex process which can not be
brought to one particular mechanism. One of the most significant
factors is oxidative stress. The main damaging agents in organism
are the reactive oxygen species which form as the result of number
of physical and chemical processes. If oxygen is included in the
organism vital activity processes, the activated molecular oxygen
derivatives —reactive oxygen species (ROS) shall be formed. ROS
initiate reactions of free-radical oxidation (lipid peroxidation is
included) leading to chemical modification and destruction of
biomolecules. In tissues, due to available complicated enzy-
matic complexes with specific electron-transport prosthetic and
coenzyme groups, oXygen recovery process occurs according
to multi-level mechanism that minimizes the possibility of high
reactive intermediate oxygen compounds formation [6].

Enzymatic antioxidants (AO) are stipulated by high specificity
of activity and also by cell and organ localization and use of
some metals (Cu, Zn, Mn, Fe) as catalysts. Level of intracel-
lular enzymatic AO is under genetic control. In conditions of
hypoxia and hyperoxia which intensify formation of reactive
oxygen species the level of intracellular enzymes of AO system
is increased, that is connected with mechanisms for maintaining
the organism resistance to oxidative stress [7].

Many researches have proved that oxidative protein modifi-
cation (OPM) is one of the first intracellular indicators of tissue
lesion in case of different pathological processes including both
as in case of psoriatic lesion of skin and essential hypertension.
As the result of oxidative protein modification reactions the
significant depression of many enzymes activity, including the
Krebs cycle enzymes and antioxidant defence factors, occurs.

OPM products damage membranes of mithochondria lead-
ing to the stable metabolic disturbances. OPM causes changes
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of physical and chemical properties of the protein molecule:
fragmentation, aggregation and susceptibility to proteolysis.
As the result, the formation of products with high functional
activity will occur. Acute intensification of oxidative processes
in case of insufficient antioxidant defence system will lead to
development of oxidative stress which is one of the universal
mechanisms for damages of the organism tissues. Accumulation
of OPM products will cause toxic and apoptotic death of cells
of different organs and systems [8].

Superoxide dismutase (SOD) is enzyme which catalyzes
reaction of dismutation of superoxide anion radicals with for-
mation of hydrogen peroxide and triplet oxygen. SOD belongs
to the most widely studied proteins because it is the key enzyme
providing directly break of oxygen dependent free radical reac-
tions chains in cells of aerobic organisms. Up to now there are
obtained three types of human SOD. For their functioning there
are required manganese, copper and zinc. Copper-zinc form
(Cu, Zn-SOD) is contained in cytosol and intermembranous
space of mithochondria, Mn-SOD is located in mithochondria.
Extracellular high molecular form of SOD, containing copper,
is considered the third type of enzyme — eSOD [9].

Catalase (H,O,-oxidoreductase) — is enzyme related to the
class of oxidoreductases and catalyses heterolytic decomposition
of O-O-bond in hydrogen peroxide and, thus, is the synergist of
superoxide dismutase in the cell. Catalase is always available in
systems where the transportation of electrons with participation
of cytochromes performs, i.e. where hydrogen peroxide, toxic for
the cell, is generated. It locates mainly in the cell peroxisomes
where its concentration is 10° mole and cytoplasm. Besides the
typical function of catalase — high-effective catalysis of hydro-
gen peroxide decomposition into water and oxygen, the enzyme
shows moderate peroxide activity, i.e. catalyzes reactions of
different electron donors oxidation with hydrogen peroxide [10].

Now processes of peroxidation of protein structures are rather
actively studied by different researchers but in the modern lit-
erature there is lack of information as to pathogenetic meaning
of metabolism disturbance of free radicals as an important
link of vascular endothelium functional state disturbance, in
particular, among patients with associated psoriatic pathology
that stipulates actuality for studying of this problem and open
new possibilities for searching the methods for correction
of these disturbances [11]. Numerous concomitant somatic
diseases, which the patients with psoriasis have, considerably
impede selection of effective and adequate treatment method.
Many drugs intended for psoriasis treatment are not combined
in complex therapy and if they are simultaneously prescribed
they can cause exacerbation of the process or its transition into
more complicated form. As the result of this the attention is
paid to the perspective for investigation of key pathogenesis
links of this combined pathology such as psoriasis and essential
hypertension, search for new therapy methods of this comorbi-
dity with regard to efficiency and safety even during long-term
application [12].

Objective: studying of oxidative status parameters of patients
having psoriasis with concomitant essential hypertension.

Subject and methods of research
Results of the present research are based on data of complex
examination and dynamic observation of 55 patients with pso-

riasis who had treatment in hospital of “Dermatovenerologic
Clinical Dispensary of Zaporizhzhia region” of Zaporizhzhia
Region Council; among them 25 persons have arterial hyper-
tension. Experimental group was presented by 40 patients with
essential hypertension who had been examined in Cardiologic
Department of Municipal Hospital No.7 in Zaporizhzhia. For
reliability of results the patients with arterial hypertension
presented by only essential hypertension of II stage with 1-3
stage hypertension level of different cardiovascular risk with-
out adequate systematic antihypertensive therapy participate
in this research. According to complex clinical, anamnestic,
instrumental and laboratory examination all patients had no
data indicating chronic kidney disease or lesion of renal vessels.
Groups of patients were compared according to the main clin-
ic-demographic data. Psoriasis was diagnosed under “Adapted
Clinic Guide” (2013) for diagnostics and treatment of psoriasis.
Essential hypertension was diagnosed under recommendations
of Association of cardiologists of Ukraine (2013). All patients
agreed in written form for participation in this research.

Thus, all patients were divided into 3 groups: I — psoriasis +
essential hypertension —25 persons; II group — patients only with
psoriasis — 30 persons and III group — patients with essential
hypertension — 40 persons. In the I and the II groups the lesion
of skin among the majority of patients was widespread. In order
to estimate severity of psoriasis there was used Psoriasis Area
and Severity Index (PASI), which is the objective clinical system
for determination of affected surface of body and intensity of
dermatosis the main symptoms. If PASI index is 10 — the mild
rate of psoriasis is stated, PASI index from 10 to 30 character-
izes the medium rate of psoriasis, PASI index of more or equal
30 — the heavy rate of psoriasis.

All patients of the I and the II groups had standard treatment
in dermatological hospital. They had detoxicating and hyposen-
sitizing therapy, hepatoprotectors, sedative drugs, vitamins, in
case of heavy forms — cytostatics (methotrexate); physiotherapy;
all patients had topical therapy. After examination the traditional
adequate antihypertensive therapy with personal selection of
treatment was prescribed for patients of the I and the III groups.

Protein oxidative destruction markers — aldehydephenilhy-
drazones (AFH); ketophenylhydrazones (KFH) was determined
under method of B. Halliwell which is based on reaction of
interaction of oxidized amino-acid residues with 2,4-dinitro-
phenylhydrazine (2,4-DNPhH) with formation of 2,4-dinitro-
phenylhydrazones [18,19]. For initiation of oxidative protein
modification there was used Fenton’s medium (0.1 M phosphate
buffer pH 7.4, 1 mM Fe*', 0.3 mM H,0,). For oxidative protein
modification there was performed their preliminary sedimen-
tation by means of 20 % trichloracetic acid solution. 0.1 ml of
25 % trichloracetic acid is to be added into 0.1 ml of plasma and
centrifuged within 30 minutes at 3000 rev./min (at temperature
of 15°C). 1 ml of 2,2% 2,4- dinitrophenylhydrazine (prepared
on the basis of 7% hydrochloric acid solution) shall be added
to sediment which had been remained after centrifugation and
shall be incubated within 1 hour at temperature of 37°C, then
it shall be centrifuged within 10 minutes at 3000 rev./min (at
temperature of 15 °C). The sediment shall be flushed with 3 ml
of ethyl acetate and diluted in 3 ml of 50 % urea solution and
1 drop of 7% hydrochloric acid solution shall be added and
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12-fold diluted with distilled water. Prepared solution shall be
processed with spectrophotometer at the wave length of 274.
363 nm, compensation solution is 0.5 M phosphate buffer. If
the wave length is 274 nm the content of AFH shall be deter-
mined and if the wave length is 363 nm the content of carbox-
ylphenolhydrazones (CPhH) shall be determined. There were
determined spontaneous and metal-catalysed (with tdivalent
iron) AFH and CPhH.

Determination of SOD activity. Principle of the method: SOD
competes with nitroblue tetrazolium (NBT) for superoxideradi-
cals which form as the result of aerobic interaction of NAD and
phenazine methosulfate (PhMS). As result of this reaction NBT
will be recovered to hydrazinetetrazolium. If SOD is present,
the percentage of NBT recovery will be changed.

The study of heart rate variability was performed using com-
puterized diagnostic system “CARDIOLAB” (“Cardiloab plus”,
complete SEC “KAI-Medicom”, Kharkiv, Ukraine) according to
standards working group of the European Society of Cardiology
and the North American Society of stimulation and Electrophys-
iology. Evaluated the following options: SDNN (total index
variability values of RR intervals for all the period), pNN50
(The percentage of pairs of successive intervals NN, differing
by more than 50 ms — the total number of NN intervals), CV
(coefficient of variation). Settings frequency analysis included:
TP (total power of heart rate variability spectrum), HF (Relative
power high frequency); LF (low frequency relative power),
VLF (very low relative power frequency); LF / HF (ratio low
to high frequency part of the spectrum), as well as the ratio of
sympathetic and parasympathetic influences.

Studied values are presented in form: selective average value
+ standard error of the average meaning. Normality of distribu-
tion was estimated under criteria of Kolmogorov-Smirnov (D),
Lilliefors and Shapiro-Wilk (W). In case of distribution which
differs from the normal one or analysis of order constants there
was used Mann-Whitney U for two unbounded sampling for
more samplings Kruskal-Wallis H criterion with further com-
parison under Games-Howell was used. To study and assess the
impact of factors and possible covariance on the several depen-
dent variables multivariate analysis of variance (MANOVA) was
performed. Results of research were processed with application
of statistical package of license program STATISTICA® for
Windows 6.0 (StatSoft Inc., No. AXXR712D833214FANS)
in Medical Informatics Department of Zaporizhzhia State Me-
dical University and also by means of SPSS 16.0, Microsoft
Excel 2010. Separate statistical procedures and algorithms are
implemented in form of specially written macros in the certain
programs. Results are presented in form: average value + stan-
dard error of representation of the average value. Differences at
level of significance 0f<0.05 were considered valid.

Results and their discussion

Numerous researches of different authors show that the main
pathologic processes in case of psoriasis are disturbance of
dynamic balance of structural processes in epidermis — pro-
liferation, differentiation and apoptosis (programmed death
of cells) which regulate cellular homeostasis; immune skin
inflammation owing to disturbances in immunity cellular link
and changes of cytokine profile; disturbances of neurohumoral
and lipid metabolism of skin and macroorganism. During many

years the role of each of these factors is being studied. In many
native and foreign publications there was stated that all above
mentioned systems are closely connected with each other and
the shifts in any of them directly react with certain changes
in other systems which intended for compensation of initial
systems. When possibilities of compensations on the part of
other systems are exhausted the development of pathological
processes with appropriate clinical presentations shall start [13].

Required constancy of qualitative and quantitative parameters
enables the following processes: cellular regeneration, well-di-
rected migration of cells in epidermis, cytodifferentiation with
transformation of keratinocytes into corneocytes; death of ke-
ratinocytes, rejection of corneocytes from the epidermis surface
or exfoliation; intercellular interactions. Now many researchers
suppose that in case of psoriasis one of pathogenetic mechanisms
is disturbance of dynamic balance of structural processes in
epidermis: proliferation, differentiation and cellular death which
regulate cellular homeostasis. Some researchers believe that
morphologic sense of psoriasis is in disturbance (acceleration) of
division of epidermis cells and this disease should be considered
as presentation of the skin hyperplastic potential [14].

Besides the scientists determine the place of processes which
influence the following differentiation and apoptosis of epider-
mis cells in the psoriasis pathogenesis [15]. Apoptosis is required
for formation and maintaining of normal organism structure and
is the protection mechanism and also can cause development
of many diseases.

Activation of free-radical oxidation is one of the factors caus-
ing damage of endothelium, disorganization of biomembranes
and cell junctions, decrease of anti-thrombogenic potential and
enables further disturbance of microcirculation and homeostasis.
Increased formation and accumulation in tissues of reactive
oxygen species (ROS), reactive molecules and free radicals
cause overstress and failure in functioning of antioxidant de-
fence (AOD) having the minimum potential with formation of
oxidative stress in connective tissue [16].

Human Antioxidant system (AOS) is the system blocking
formation of highly active free radicals, i.e. ROS. In normal
physiological conditions small quantity of oxygen is constant-
ly converted into superoxide anions, hydrogen peroxide and
hydroxyl radicals. Excess products of these radicals are the
damaging factor, compensatory mechanism of which is AOS.
The main component of this system is AOD enzyme network:
superoxide dismutase (SOD), glutathione peroxidase (GPX),
catalase (CAT) and paraoxonase (PON). System of antioxidant
enzymes performs its main functions in the following way:
superoxide dismutase connects reactive oxygen species with
formation of hydrogen peroxide; catalase destroys peroxides
into lipid hydroperoxides; glutathione peroxidase reduces lipid
hydroperoxides due to oxidation of glutathione; glutathione
reductase regenerates glutathione by means of NADPH which
is regenerated through cytochrome chain and system of natural
antioxidants (a- tocopherol, ascorbic acid, flavonoids). In this
case the activity of enzymes is evolutionary and genetically
programmed for optimization of balance of oxidative processes
and activity of antioxidant defence systems [17,18].

A lot of data of different researchers confirm our idea that
oxidative stress is one of nonspecific links of pathogenesis of
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many diseases including psoriasis and essential hypertension
and stipulated by increasing of free radicals level. Free radicals
are very reactive and damage cells of cutaneous covering and
vascular endothelium with development of hyperkeratosis and
inflammation process in keratinocytes and increased vasoconstric-
tion [19]. Disturbance of dynamic balance pro- and antioxidant
system leads to change of generation of free radicals that, in its
turn, sufficiently influences metabolism of nitric oxide (NO) —
universal biological regulator of vascular tone and peripheral
blood flow, enabling disturbance of processes of its bioavailability
and stipulating demonstration of endothelial dysfunction. Excess
products of superoxide, its accumulation in tissues of vessels and
prevalence over antioxidants cause oxidative stress state which
starts or intensifying many reactions of vasospasm and hyperker-
atosis. Superoxide directly or through product of its interaction
with nitric oxide — peroxynitrites (ONOO") enables to initiate
processes of free-radical oxidation and damage of biopolymers
of vessel wall mainly lipids. If direct role of superoxide radical in
oxidation of low-density lipoproteins is considered obvious, the
effect of peroxynitrite is undoubted for causing excess products of
oxidated low-density lipoproteins. These mechanisms of oxidative
stress (disturbance of vascular endothelium and activation of hy-
perkeratosis process) enable progression of disease and increase
of cardiovascular risk of development of complications in case
of essential hypertension [20].

Free radicals damage proteins along the whole length of
polypeptide chain disturbing not only the secondary and tertiary
but the primary structure of proteins. In case of oxidative stress
depending on intensity of regeneration processes of reactive
oxygen species, almost all amino acids are subject to oxidative
modification that is accompanied with aggregations and frag-
mentation of protein molecules. As result of free-radical oxida-
tion the protein modification changes its antigenicity, makes it
more sensible to endogenous proteolysis. Proteolytic enzymes
(trypsin, chymotrypsin, pepsin, cathepsins D, subtilopeptidase
A) more quickly disintegrate oxidized proteins than native ones
[21]. Formed pool of damaged proteins activates proteolysis
that enables further increase of intensification of destructive
processes in area of inflammation. Many researches in different
time had proved that products of protein free-radical oxidation
mediate oxidative damages of DNA. Protein peroxidation also
leads to decrease of protein function in electron carrier chain,
selectiveness of activity of transport pores. Oxidative protein
modification is one of the earliest indicators of tissue lesion in
case of free-radical pathology [22].

When the protein oxidation occurs the aldehydic and keton-
ic groups of amino-acid residues (carbonyl groups) shall be
formed. Their increased level can be early and sensible marker
of free-radical damage since the plasma proteins which had been
subject to oxidative destruction have sufficiently long period
of half-disintegration. It was proved by numerous researches
showing that OPM products, in case of oxidative stress, appear
in tissues earlier and they are more stable than LPO products
(malondialdehyde, diethenoid conjugates, schiff bases) [23].
With all advantages of methods for determination of lipid per-
oxidation it is shown that after several minutes LPO products are
subject to detoxication in contrast to them the oxidized proteins
can be kept in cells for hours and even days. All above mentioned
facts permit to consider change of oxidative level and modified
proteins and their products (carbonyl groups) as the most stable
and perspective markers which reflect intensity of free-radical
processes and oxidative stress in case of comorbid pathology
such as psoriasis and essential hypertension [24].

Processes of carbonyl stress of the examined persons were
studied by means of estimation of level of aldehyde and ketonic
forms of phenylhydrazones (7able ). Persons with essential
hypertension had the minimum both spontaneous and stimulated
AFH and persons with psoriasis and essential hypertension had
the values higher for 57.43 % (p<0.05) and 47.55% (p<0.05)
respectively, patients with psoriasis — for 23.27 % (p<0.05) and
22.03 % (p<0.05) respectively, than in case with essential hyper-
tension. Increase of spontaneous and stimulated KFH was men-
tioned in groups of patients with psoriasis. In case of psoriasis
without arterial hypertension the studied indicators exceeded the
existing values among persons with essential hypertension for
24.35% (p<0.05) and 28.32 % (p<0.05) respectively, in case of
arterial hypertension the difference with essential hypertension
made 48.19 % (p<0.05) and 64.16 % (p<0.05) respectively. Thus,
patients with psoriasis and essential hypertension have more
obvious changes in indicators stipulating progressive increase
of carbonyl stress processes.

During analysis of antioxidant systems (7able 2) the results
showing progressive disturbance of antioxidant link were ob-
tained. Thus, content of catalase among persons with psoriasis
together with essential hypertension is for 37.04 % (p<0.05)
lower than among patients with psoriasis without essential
hypertension and for 41.27 % (p<0.05) lower than in case with
essential hypertension. Difference between two last groups
of examined persons was valid and made 124.37% (p<0.01).
Among patients with psoriasis and essential hypertension there

Table 1

Differences of protein molecule oxidative modification processes in the studied groups

Patients with psoriasis

Patients with essential

Indicator, unit

Without essential hypertension

With essential hypertension hypertension

AFH spontaneous, conven. unit/g protein

2.49:0.06(2.37-2.62)*

3.18+0.11(2.96-3.39) *# 2.02+0.17 (1.08-2.75)

AFH stimulated, conven. unit/g protein

3.49£0.07(3.36-3.63)*

4.22+0.13(3.97—4.47) *# 2.86+0.26 (2.34-3.38)

KFH spontaneous, conven. unit/g protein

4.8+£0.17(4.46-5.15)*

5.72+0.29(5.13-6.31) *# 3.86+0.31 (2.24—4.49)

KFH stimulated, conven. unit/g protein

5.8+0.21(5.38-6.21)*

7.42+0.4(6.61-8.22) ** 4.52+0.48 (3.57-5.48)

Notes: * — differences with essential hypertension are valid (p<0.05); * — differences comparing to group with psoriasis without essential

hypertension are valid (p<0.05).
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Table 2

State of activity of antioxidant systems of examined persons

Patients with psoriasis
Patients with essential

Indicator, unit

Without essential
hypertension

With essential
hypertension

hypertension

Catalase, conven. unit./mg protein/min

1.89+0.1(1.69-2.09)*

1.19£0.11(0.97-1.41) ** 2.67+0.08 (1.51-2.84) *

Superoxide dismutase, conven. unit./mg protein/min

32.58+1.63*

36.84+1.09

24.2141,44 %

Notes: * — differences with essential hypertension are valid (p<0.05); * — differences comparing to group with psoriasis without essential

hypertension are valid (p<0.05).

was noticed the valid decrease of SOD content. Difference
between values of persons with psoriasis affected by essential
hypertension and of persons with psoriasis without essential
hypertension made 25.69 % (p<0.05), in its turn their average
values were for 13.08 % (p<0.05) and 52.17 % (p<0.05) lower
respectively than in case with essential hypertension. Hence,
the development of psoriasis affected by essential hypertension
was accompanied by multidirectional change on the part of
antioxidant systems activity.

Performed multiple-factor analysis of variance within frames
of mathematical simulation showed that clinical state (level
of PASI index) of patients with psoriasis affected by essential
hypertension was determined by integral changes of oxidative
status (was estimated under ratio of level of SOD to AFH
stimul.) at F=22.13 (p<0.01) and was conjugated with severity
of arterial hypertension (F=9.61, p<0.05), degree of circadian
rhythm variability violation (F=4.88, p<0.05). Thus, performed
analysis of available literary data and our results shows that
psoriasis should be considered as typical multiple-factor disease
aggravated by comorbidity with arterial hypertension. In these
complicated pathogenetic mechanisms of combined pathology
the important role belongs to oxidative stress as the reason of
damage and degeneration of keratocytes.

Pathogenesis of free-radical damage affected by psoriasis is
explained by the following reasons. Mitochondria are the main
energy producers in the cell and form adenosine triphosphate
(ATPh) by means of oxidative phosphorylation. These organ-
elles react to any changes in intra- and extracellular matrix and
participate in programmed cell death — apoptosis. The important
regulator of normal mitochondrion functioning is the mitochon-
drial pore. It is high-selective potential-depending ion channel of
the inner membrane. The most important role of mitochondrial
pore is to maintain required pH-gradient and membrane poten-
tial for performing oxidative phosphorylation [25]. Calcium
overburden enables opening of mitochondrial pore causing
disjunction of oxidative phosphorylation process. It leads the
excess quantity of water supply into mitochondria, their swelling
and break of the external mitochondrial membrane with release
of cytochrome C and other pro-apoptotic factors into cytosol.
Number of experimental researches showed that inhibition of
oxidative stress can decrease permeability of mitochondrial
pore and prevent programmed death of the cell. In particular,
natural antioxidant of mitochondria electron-transport chain —
coenzyme Q10 (ubiquinone) can limit damage of mitochondria
in case of oxidative stress. However there are problems with
its supply into mitochondria because it can be integrated not

only in mitochondrial membranes but others. This limitation is
removed by means of ions penetrating into mitochondria [26].

Quick development of obvious oxidative stress in organism
cells is connected with damage and death of these cells under
necrosis mechanism. Since necrosis is connected with sharp
damage of membranes, the protein peroxidation processes, which
are considered as nonspecific mechanisms of membrane patho-
logy, play the main role in implementation of this scenario of the
cell death. Necrosis process is accompanied with development
of the secondary damage of adjacent cells group to the affected
area. Cells involved into necrosis are swollen and this process is
accompanied with lysis of their organelles and formation of the
secondary lysis stipulating by specific and rather complicated
morphology. Necrotic death of cells naturally leads to develop-
ment of local inflammation process which is able to cause death of
adjacent cells [27]. Apoptotic death of cells is also accompanied
with activation of peroxidation of lipids but in less extent it is
connected with protein oxidative modification processes. Multi-
ple impacts, inducing apoptosis, implement their effect through
oxidative stress development. Role of LPO in development of
apoptosis is mainly connected with free-radical destruction of
cardiolipin in the mitochondrion internal membrane. Oxidative
destruction of cardiolipin is considered as important factor of
redistribution of cytochrome C from mitochondria into cytoplasm
that is the main event in apoptosis induction under the internal
mechanism. Oxidative stress causes changes in mitochondrion
membrane permeability. In case of apoptosis the so-called PTP-
pores (permeability transient channels) are opened in membranes
of mitochondria. Their opening is accompanied with exit of
mitochondrial content into cytosol, disturbance of oxidative
phosphorylation due to depolarization of the internal membrane of
mitochondria, intensive penetration of calcium ions and water into
mitochondria that finally will lead to swelling of mitochondria.
The latter is finished with lysis of mitochondrial membranes with
redistribution of mitochondrial content into cytosol [28].

Very often in pathogenesis of different pathologies including
such combined pathology as psoriasis and essential hypertension
the oxidative stress is combined with carbonyl one, which is
occurred as result of aldehyde and carbonyl groups containing
active compounds concentration increasing. These compounds
include glyoxal, methyl glyoxal, 3-hydroxyglucozone which are
the products of oxidation of glucose and other sugars. Active car-
bonyl compounds are also malondialdehyde and 4-hydroxynon-
enal. The above mentioned compounds modify aminoacid
residues of proteins and nitrogenous bases of nucleic acids and
change the properties of these important biomolecules. Modi-
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fied proteins are the markers of diseases and other pathologies
occurred in case of oxidative stress. Oxidative modification pro-
cesses occur in organism with normal functioning due to systems
of oxidation catalyzing by metals [29]. At the present moment
protein oxidation is considered as one of the regulating factors
of protein synthesis and disintegration and it is considered that
rate of turnover of intracellular proteins depends on ration of
oxidative modification processes with further proteolysis and
synthesis de novo. Selective proteolysis prevents accumulation
of oxidized molecules and formation of protein aggregates in
the cell [30]. It permits to make conclusion that formation and
progress of psoriasis affected by essential hypertension are re-
liably connected with activation of free-radical processes with
parallel depression of organism antioxidant systems.

Conclusions
1. Obtained results of complex examination and dynamic
observation for patients show the activation of oxidative stress

in case of the comorbid pathology such as psoriasis and essen-
tial hypertension and also complex and ambiguous system of
regulation of pro- and antioxidant balance which are presented
by increasing of free-radical oxidation activity and decreasing
of physiological antioxidant defence.

2. Patients with combined pathology — psoriasis and essen-
tial hypertension have development of oxidative and carbonyl
stresses which significantly shift thiol-disulfide balance toward
oxidized thiols that enables mitochondrial dysfunction with lack
of cell energy reserves that, in particular, is actively developed
in comorbid state conditions.

Perspectives of further researches. In future the perspective
trends are the estimation of influence of antioxidant therapy on
intensity of dermatological signs in patients with psoriasis in
particular in combination with essential hypertension.

Conflicts of Interest: authors have no conflict of interest to
declare.
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