AKRTyaABHi IPOOAEMH CyJacCHOI MEAHIIHHH

UDC 616.517-06-078:577.175.8:577.121.7
Belovol A. M., Nikolaeva V. B., Galuzinska L.V.

STATE OF HORMONES AND NEUROMEDIATORS WITHIN ENERGY METABOLISM
IN PATIENTS WITH ADVANCED AND COMPLICATED PSORIASIS CONDITIONS

[(harkiv National Medical University, Ukraine
Kharkiv National Pharmacological University, Ukraine

Until now the issues of etiology and pathogenic mechanism of the psoriatic disease have been far from clear
understanding in domestic medicine as well as in the whole world. The article discusses the study of some
indices reflecting the conditions of hormones and neuromediators in patients with psoriatic pathology. The
task of the research was to evaluate the concentration of blood serum hormones and nueromediators that
can influence energy metabolism. The methods used to carry out the research were the following: fluorome-
try, enzyme immunoassay (EIA), immunoenzymometric methods, immunoradiometric assay (RIA). The re-
sults obtained by studying the amount of hormones in the blood serum that can influence energy metabo-
lism in patients with psoriatic pathology, showed essential and dynamic rate changes. Activation of the neu-
roendocrine system within psoriatic pathology is closely connected with the state of the sympathicoadrenal
system, its hormones and nueromediators. Long-term increase in the rating values in psoriasis can result in
profound disorders in the system tissue and cellular levels of neurohumoral regulation, as well as in the
breakdown of protection-adaptation mechanisms. The recourse of the psoriatic pathology is accompanied
with activation of the hypothalamus, hypophysis, adrenal and thyroid glands, and with the underlying stimula-
tion of the sympathicoadrenal system. Dynamic changes in hormone and nueromediators metabolism indi-
cate the acceleration in all types of metabolism during the psoriasis development, including energy metabo-
lism as well.
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Introduction

It is commonly known that an organism can exist
only in case of relatively stable internal environ-
ment. The mechanisms providing homeostasis in
complex multicellular organism are based on the
universal interdependence of energy and integrity
processes that are regulated by the neuro-
endocrine system in cooperation with the immune
system [1]. Neuro-endocrine system belongs to the
category of functional super-systems, which has
complex structural organization, built-up on the ba-
sis of the strict hierarchical control of its sub-
systems. Neuro-endocrine system reliability is
specified by the feedback — either negative or posi-
tive, that makes the basis of each its chain function-
ing [1, 2, 3, 4]. It supports the metabolic state of
cells, organs and the entire organism in the optimal
level by way of the adaptation and protective-
accommodative mechanisms. It also provides their
safe functioning, self-renewal and regeneration [1].
Data of relevant literature indicate that, until now,
the issues of etiology and pathogenic mechanism of
the psoriatic disease have not been cleared up
enough in Ukraine as well as in the whole world [2,
3]. No convincing proofs were suggested by neuro-
genic, heredity, parasitic, infection, autoimmune,
metabolic, and endocrine and other theories of the
psoriasis occurrence [2, 3, 4, 5]. This necessitates
further complex study of the mechanisms of co-
operative interaction between the integrative ho-
meostatic control systems on condition of the de-
velopment of psoriatic pathology and taking into ac-
count the state of metabolic, bioenergetics proc-
esses, as well as the functions of the internal or-
gans and tissues [2, 3]. The analysis is indicative of
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the fact that only the complex study of the condition
of the nervous, endocrine, immune as well as bio-
energetic processes enables clinicians to outline
approaches in establishing the mechanisms of pso-
riasis development. [2, 3].

Based on above facts, the present research was
aimed to study the hormone and neuromediator
metabolism in patients with advanced and moder-
ate stable stage of psoriasis and in cases of the
complicated forms — psoriatic arthritis, psoriatic
erithrodermia.

Material and methods

The study of some indices of the hormone and
nueromediators concentrations was performed in
153 in-patients with psoriatic pathology who took
the course of therapy at the Regional Derma-
tovenerological Dispensary, Kharkiv. The patients
were aged from 18 to 53 (88 males and 65 fe-
males). The control group in the clinical trial in-
cluded healthy individuals of the same age and sex
(12 males and 9 females). All the patients with pso-
riasis were divided into three groups, as it was pre-
scribed by the programme of the study. The first
group included 38 men and 27 women with ad-
vanced stage of the disease, the second group in-
cluded patients with steady-state stage of the dis-
ease (35 men and 24 women), and the third one —
patients with complicated forms of psoriasis (psori-
atic arthritis, psoriatic erithrodermia), 15 men and
14 women. The task of the research was to specify
the blood serum hormones and neuromediators
concentration, which influence energy metabolism.
The hormones were supposedly as following:
adrenocorticotropic hormone (ACTH), somatotropic
hormone (STH), thyrotropic hormone (TTH), thy-
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roxin (T4), triiodothyronine (T3), glucagon, parathy-
rine (PT), aldosterone and cortisol. They were
tested in the blood serum with immunological and
enzymatic assay (IEA) methods, Stat Fax 303
panel being used. Thus, T, was tested with IEA
method and reagents of AJIKOP BIO ( ALCOR BIO,
Russia), STH, TTH, T3, cortisol — with Immynotech
(Czech Republic), aldosterone — with CJS-BJO in-
ter (France), glucagon — with Amersham (England),
parathyrine — with ORJOM (Finland). Neuromedia-
tors — adrenalin, noradrenaline, dopamine, DOPA
(dihydroxyphenylalanine) — were tested with
fluorometry method [6, 7, 8]. Cyclic 3,6-adenosine
monohphosphate was tested with the radio immu-
nological analysis and «Amersham» (England) re-
agents. Statistical processing of the given results
was carried out by methods of variable-based sta-
tistics and the estimated probability by Student-
Fisher criterion.

Results and discussions

The results of the study of the blood plasma
concentrations of hormones that can influence en-
ergy metabolism in patients with psoriatic pathol-
ogy, showed their essential and dynamic rate
changes due to adenylate cyclase transmitter cas-
cade (Table 1); it was indicative with advanced and
moderate stable stages of psoriasis, as well as with
complicated forms. Advanced stage of the disease
was characterized by the increase in the amount of
adrenocorticotrophic hormone (ACTH) to 70,51%,

somatotropic hormone (STH) — up to 179,67%, thy-
rotropic hormone (TTH) — up to 132,71%, thyroxin
(T4)— to 151,27%, triiodothyronine (T3)— to 57,84%,
glucagon - to 46,22%, parathyrine (PT) — to
72,93%, cortisol — to 33,07%, aldosterone — to
131,42%, as to be compared with the group of
healthy control individuals. The data received show
that psoriatic pathology develops to the advanced
stage of the disease with the activation of hypotha-
lamo-pituitary-thyroido-adrenal neuroendocrine
complexes. During the moderate stable of the dis-
ease these data essentially decrease compared
with the advanced stage and complicated forms of
the psoriatic pathology. Apart from that, it must be
noted that complicated psoriasis (psoriatic arthritis
and psoriatic erythrodermia) was accompanied with
more evident changes in hormone metabolism.
Thus, the amount of ACTH in the blood plasma in-
creased to 89,75%, STH — to 233,33%, TTH — to
198,76%, T,—t0170,26%, T3—to 100%, glucagon —
to 87,84%, PT — to 121,19%, cortisol — to 78,01%,
aldosterone — to 121,04%, when compared with the
group of healthy control individuals. Analysis of the
dynamic changes in the hormones concentration
confirms the presence of disorders in protein, car-
bohydrate, mineral and energy metabolism that is
accompanied with activation of intracellular meta-
bolic processes that, in turn, are closely connected
with cyclic adenosine monophosphate (CAMP) syn-
thesis.

Table 1

Blood plasma concentration of hormones influencing energy metabolism by
means of cyclic adenosine monophosphate (cCAMP) in patients with psoriasis

Test group, M+m
Hormons advanced moderate stable complicated
Control group
stage stage forms
ACTH, 70,51 * 27,66 * 89,75 *
(nmol/l) 42,3443,58 31,70+2,42 53,7+3,24 24,83+2,66
STH, 179,67 * 90,04 * 233,33 *
(nmol/l) 13,76+1,62 9,35+0,85 16,4+1,57 4,92+0,53
TTH 132,71 * 73,76 * 198,76 *
(nmol/l) 7,54+0,58 5,63+0,46 9,68+0,72 3,24+0,24
T4 151,27 * 113,45 * 170,26 *
(nmol/l) 184,56+9,24 156,78+7,34 198,51+10,47 73,45+6,27
T3 57,84 * 32,07 * 100,0 *
(nmol/l) 25,84+1,37 21,62+1,54 32,74+1,86 16,37+1,46
Glucagon 46,22 * 29,36 * 87,84 *
(pg/ml) 98,73+4,62 87,35+4,26 126,83+5,75 67,52+3,83
PT 72,93 * 39,27 * 121,19 *
(pg/ml) 45,62+3,75 36,74+2,53 58,35+4,12 26,38+1,42
Cortisol, 33,07 * 14,52 * 78,01 *
(nmol/l) 436,27+20,18 375,46+15,18 583,62+24,43 327,85+14,17
Aldosterone, 131,42 * 93,26 * 121,04 *
(pg/ml) 19,58+1,63 16,35+1,44 27,16+1,48 8,46+0,78
cAMP 84,21 * 40,29 * 122,70 *
(nmol/l) 23,45+1,27 17,86+1,62 28,35+2,14 12,73+1,24

Note: * deviation is likely (p<0,05) with control.

Increase in the amount of cAMP in advanced,
moderate stage and in case of complicated forms of
psoriasis by 84,21%, 40,29%, 122,70% corre-
spondingly indicates the rise in adaptation and pro-
tection-accommodative mechanisms to support the
homeostatic function of the body in the patients with
psoriatic pathology that is accompanied with activa-
tion of oxidizing and bioenergetic processes, in

74

which central and peripheral internal secretion by
endocrine glands (hypothalamus, pituitary gland,
adrenal glands, thyroid gland and pancreas) is in-
volved. The results of the research showed that ac-
tivation of neuroendocrine system in psoriatic pa-
thology which was closely connected with the state
of the sympathicoadrenal system, its hormones and
neuromediators [7, 8]. Being both the hormones of
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the adrenal medulla and neuromediators, catechol
amines (adrenaline, noradrenaline) and their pre-
cursors, dopamine, dihydroxyphenylalanine
(DOPA) influence the development of the neces-
sary conditions that can provide human body’s vital
activity in the time of critical permissible load, disor-
ders and malconditions; they can also be important

sis. During the study the increase in the concentra-
tion of adrenaline, noradrenaline, dopamine and
DOPA (Table 2) was observed in the blood serum
of the patients with psoriatic pathology. In the ad-
vanced stage of the disease the adrenaline concen-
tration increased by 91,13%, noradrenaline -by
43,85%, dopamine —by 25,41%, while DOPA de-

means of activation of the protection- creased by 42,06%, compared with the control
accommodative mechanisms to support homeosta- group. bl 2
able
Blood serum concentration of neuromediators influencing energy metabolism
Indicators Group supervision, Mtm :
advanced complicated
stage moderate stable stage forms Control group
Adrenaline 91,13 * 58,22 * 105,06 *
(nmol/l) 4,53+0,38 3,75+0,44 4,86+0,42 2,37+0,24
Noradrenaline 43,85 * 20,85 * 69,26 *
(nmol/l) 49,66+2,74 41,72+3,10 58,43+4,37 34,52+2,93
Dopamine 25,41 * 12,13 * 38,71*
(pg/ml) 148,5746,18 132,83+4,37 164,32+5,75 118,46£7,13
DOPA 42,06 * 22,09 * 49,32 *
(nmol/l) 9,34+0,85 12,56+1,35 8,17+0,76 16,12+1,43

Note: * deviation is likely (p<0,05) with control.

In the moderate stable stage of the disease
these data were less obvious, whilst in the compli-
cated forms of psoriasis their rate was much higher:
adrenaline increased by 105,06%, noradrenaline —
by 105,06%, dopamine —by 38,71% with DOPA be-
ing decreased by 49,32%. Analysis of the dynamic
rate changes in the hormones concentration indi-
cate their cooperative interaction in the develop-
ment of psoriatic pathology that can be character-
ized as a long-term chronic stress, accompanied
with activation of oxidizing and bioenergetic proc-
esses. It is important to notice that long-term in-
crease in the rating data in psoriasis can result in
profound disorders in the system tissue and cellular
levels of neurohumoral regulation, as well as in the
breakdown of protection and adaptation mecha-
nisms.

Conclusions

The results of the research have proven the
course of the psoriatic pathology is accompanied
with activation of functioning of hypothalamus, pitui-
tary gland, adrenal glands and thyroid gland with
underlying sympaticoadrenal system. These condi-
tions can contribute to some disorders in adaptation
and protection-accommodative mechanisms, which
are associated with the increase in oxidizing and
bioenergetics processes by means of adenylate cy-
clase intercellular mediator system, cAMP (cyclic
adenosine monophosphate), that was suggested
previously. Activation of neuroendocrine system is
mostly detected in the patients with complicated
forms of psoriasis and in the advanced stage of the
disease, and it is less frequent in the moderate sta-
ble stage of psoriasis. Dynamic rate changes in the
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concentration of hormones and neuromediators in-
dicate the activation of all the types of metabolism,
including energy metabolism in psoriasis.

Prospects of further researches

The results presented in this article will be
aimed at improving the management of psoriatic
disease according to identified pathogenetic disor-
ders.
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Pedcbepat
CTAH FOPMOHIB | HEMPOMEJIATOPIB EHEPFETUYHOIO OBEMIHY Y XBOPUX HA PO3MOBCIOIXEHWU | YCKNAOHEHWIA
MCOPIA3
binoson A.M., Hikonaesa B.B., ManysuHcbka J1.B.
KntouoBi cnosa: ncopiatnyHa xsopoba, ropMoHM, HeripoMeiatopu, MeTaboniam, eHepreTuyHuin 06MmiH, apTponarisi.

[o TenepilHbOro Yacy, NMTaHHA eTionorii i naToreHe3y NcopiaTM4YHOi XBOPOOM MOBHICTIO HE PO3KPUTI SK B
HaLUin KpaiHi, TaK i B yCbOMY CBITi. ¥ CTaTTi pO3rnsHyTO BMBYEHHSA AEAKMUX MOKA3HMKIB rOPMOHANbHOrO i Hen-
pome[fiaTOpHOro CTaHy y XBOPUX Ha NcopiaTuyHy nartonorito. 3aBAaHHs OOCNiMKeHHA nepenbayanu BU3Ha-
YEHHs1 BMICTY Y CMPOBaTL|i KPOBiI TOPMOHIB i HEpoOMeaiaTopiB, SKi BNMBAOTL HA eHepreTUyYHUn obMiH. [Joc-
NifXeHHa npoBoaunNucb MetogoM dntoopomMeTpii, IPA, iMyHODEPMEHTHUMU MeTOAAMU, METOAOM pafioiMy-
HHOro aHanidy. PesynbTaTu OOCMIIKEHHS Y XBOPUX MCOPIiaTUYHOK NATONOriEd BMICTY FOPMOHIB B Mnasmi
KpOBI, LLO BNNNBAKOTb HA eHepreTUYHNn 0OMiH, Nokasanu 3Ha4Hi ix AnHamivyHi 3MiHK. AKTUBaLis HENPOEHOo-
KPUHHOT cMcTeMu Npu NcopiaTUYHIn naTonorii TICHO NoegHaHa i3 CTaHOM cMMnaToagpeHanoBoi cucTemu, il
rOPMOHIB i HenpomeiaTopis. TpuBane nNigBULLIEHHS PiBHIB OLIHOYHMX MOKA3HMKIB Npu ncopiasi 3gaTHo npu-
BECTU OO IMUOOKMX MOpYLUEHb CUCTEMHOIO TKAHWUHHOIO i KMiTMHHOIO PiBHIB HEMpOryMmopanbHoi perynsuii i
3pUBY 3axXMCHO-MPUCTOCYBanNbHUX MexaHi3MiB. [lepebir ncopiaTM4HOI NaTonorii CynpoBOSKYETLCHA akTUBaLli-
€10 rinotanamyca, rinodisa, HagHUPHKKIB | WMTOMOAIGHOT 3an03n, Ha POHI CTUMYNSALII cuMnaToaapeHanoBoi
cuctemu. iuHamiyHi 3MiHKM 0BMiHY rOPMOHIB | HeMpoMeaiaTopiB BKa3ylTb Ha NPUCKOPEHHS BCIX BUAiB 0OMiHY
peYoBVH i eHeprii B ymMoBaXx pO3BUTKY ncopiasy.

Pedhepar
COCTOSAHME FOPMOHOB U HEMPOMEOWATOPOB SHEPFETUYECKOIO OBMEHA Y BOMbHbBIX C PACMIPOCTPAHEHHbBIM U
OCNOXHEHHbLIM NCOPUA3OM
Benoeon A.H., Hukonaesa B.b., Many3uHckas J1.B.
KntouyeBble cnosa: ncopunatnyeckasn GOJ'IGSHb, FOPMOHBbI, HeVIpOMeﬂ,VIaTOpr, MeTaGOJ‘IVISM, SHepI'eTVNeCKVIVl 06MeH, apTponaTtu4.

[lo HacTosLLero BpemMeHun, BONpoChl 3TUOSOMMN U NaToreHesa ncopvaTuieckon 60nesHn NoMHOCTLIO He
packpbITbl Kak B Halllen CTpaHe, Tak 1 Bo BceM mupe. Llenblo nccnegoBaHuns aBunochb n3yvyeHme HeKoTopbixX
rnokasaTesien ropMoHasnbHOro U HEMPOMEANATOPHOIO COCTOSIHUSA Y BONBbHLIX C NCOpMAaTUYECKO NaToNornen.
3apaumn ncenenoBaHng npegycMmaTtpyBanu onpefeneHue coaepXaHus B CbIBOPOTKE KPOBU FOPMOHOB U HEW-
pomeaumaTopoB, BIUSIOLLIMX Ha 3HepreTMyeckun obmeH. MccrnemoBaHus MpoBOAUIIMCL METOOOM (OIIHOOpPO-
meTpun, NOA, nmmyHodbepMeHTHbIM METOAOM, METOLAOM PaAUOUMMYHHOro aHanusa. Y 60nbHbIX ¢ ncopua-
TMYECKOW MaToNiorMen cogep)xaHne ropMOHOB B Mfla3Me KpOBW, BIUSIOLLUX HA SHEpPreTu4eckmin obmMeH, no-
Kasanu 3HavynTenbHble AMHaMUYECKME N3MEHEHMUS. AKTUBALUSA HENPOIHAOKPUHHOM CUCTEMBI NPX NCopuaTu-
YeCKOM NaTonornMm TeCHO CBs3aHa C COCTOSIHMEM CUMMaToadpeHanoBon CUCTEMbI, €e TOPMOHOB U HENpO-
MeamaTopoB. [AnutensHoe NoBbiLIEHNE YPOBHS OLEHOYHbLIX MoKaszaTeneun npu ncopuase cnocobHo NpnBecTn
K rmyGOKUM HapyLLUEHUSIM CUCTEMHOIO TKAHEBOMO M KIMETOYHOro YPOBHEN HEMpPOryMopasribHOM perynsumm u
CpblBa 3aLLUTHO-NPUCNIOCOBUTENBHBIX MEXaHM3MOB. TevyeHne nNcopmnaTMyIeckon NaTonornm ConpoBOXaaeTcs
akTuBauumen runoTtanamyca, runodusa, Haano4YeYHUKOB U LLUMTOBUOHOW Xenesbl, Ha (OHEe CTUMYNALMN CUM-
naTtoagpeHanoBon cucTeMbl. [JMHaMMyeckne namMeHeHnss obMeHa ropMOHOB U HEMPOMEONATOPOB yKa3blBa-
0T Ha yCKOpeHue Bcex BUaoB obmeHa BeLLeCcTB 1 3HeEPrun B YCNOBUSX pa3BUTUsS Ncopuasa.
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