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Abstract. It has been established that the blood con-
tent of protein P53 diminishes by 27 %, the blood level of
STRAIL increases by 22 %, sCD 117 by 44% in patients
with vegeto-vascular dystonia of the hypertonic type that is
accompanied with an increase of the activity of caspase-1,
however, the activity of caspases-3 and — 8, as well as the
blood content of TNF-a do not change. With vegeto-
vascular dystonia of the hypotonic type the concentration of
blood plasma protein P53, TNF-o and sTRAIL and the
activity of caspases-1,-3,-8 correspond to the control values
against a background of an almost twofold increase of the

plasma sCD 117 level. A considerable elevation of the
blood content of type II apoptotic factors is characteristic of
the mixed type of vegeto-vascular dystonia: the level of
protein p53 increases 2,4 times, TNF-a — 1,9 times,
sTRAIL — 2,3 times that is accompanied with an increased
activity of caspase-1 — 4,1 times, caspase-3 — 3,3 times,
caspase-8 — 3,8 times and an increase of the plasma concen-
tration of sCD 117 — 3,5 times.

Key words: vegeto-vascular dystonia, protein P53,
TNF-a, sTRAIL caspases-1,-3,-8, sCD 117.

Introduction. According to modern concepts
apoptosis is not only a physiological process which
regulates the volume of the cell mass and its form in
an organism that develops, but under certain condi-
tions is engaged in the mechanisms of the pathogene-
sis of many diseases associated with a disturbance of
cell division [1, 2, 3]. The highest apoptotic intensity
in an adult organism is observed in cell populations
that are constantly formed and renewed where this
process plays an important role of a factor which
balances the processes of proliferation and corrects
the processes of differentiation [5]. Endotheliocytes,
among others, belong to such cells as well.

Therefore, it is not excluded, that a certain role is
played by apoptotic disturbances in the pathogenesis
of vegetovascular dystonia in the pathogenesis at the
level of endothelial cells that in consequence of a hy-
per-and hypofunction of endotheliocytes may lead to
the development of a hypo- and hypertensive type of
vegetovascular dystonia respectively. However, this
particular aspect of possible mechanisms of the devel-
opment of vegetovascular dystonia remains obscure.

The object of the research. To investigate the
blood plasma level of some markers of the apoptotic
intensity of the endothelial cells (P 53, TNF-o,
STRIAL, caspases-1,-3,-8) and a soluble form of the
receptor of the factor of the stem cells CD117 in
patients with different types of VVD with a view of
specifying the role of apoptosis in the development
of various variants of the VVD course.

Material and methods. Forty eight patients
with constitutionally stipulated VVD (17 men, 31
women aged from 14 to 30 years (22,8+2,1 on the
average) were examined. The hypertensive type was
diagnosed in 18 patients among them, the hypotonic
type in 12 persons and a mixed type of the disease —
in 18 persons.

The control group was made up of 15 appar-
ently healthy persons of the corresponding age. The
blood was drawn from the ulnar artery on an empty
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stomach in the morning. During the research the fol-
lowing assay kits were made use of for an immune-
enzyme analysis — P53, TNF-a, sTRIAL and sCD117
(Diaclone Res., France) and for a biochemical study of
the activity of caspases-1,-3,-8 (Bio Vision, USA) with
a registration on the reader “Uniplan-M” (Russia).

A statistical analysis of the obtained findings
was carried out on the basis of the “Biostat” program
with an evaluation of Student’s t-test.

Results and their discussion. The indices of
the content of protein P53, TNF-a, sTRAIL, sCD117
and the activity of caspases-1,-3,-8 in different
groups of the examined patients are presented in a
table. The blood content of protein P53 in the pa-
tients with VVD after the hypertensive type is statis-
tically reliably lower than the control indices and
does not differ from the control in the patients with
hypotonic type of the disease, as it is evidenced by
the results of the research presented in the table. In
case of a mixed VVD type the blood plasma protein
P53 concentration exceeds considerably that of both
the apparently healthy persons and other groups of
patients.

The blood TNF-a level in patients with VVD of
the hyper-and hypotonic types did not differ from the
control values, whereas in the patients with the mixed
type of the disease, the plasma concentration of TNF-a
exceeded statistically reliably the control values.

The blood plasma sTRAIL concentration in
VVD after the hypertensive and mixed type was sta-
tistically considerably higher than the similar indices
in the apparently healthy persons and corresponded
to the control indices in the patients with the hypo-
tonic type of the disease.

In the VVD patients after the hypertensive type
the activity of the blood plasma caspase-1 statisti-
cally reliably exceeded the control values. At the
same time, the indices of the activity of caspase-3
and caspase-8 didn’t differ essentially from the con-
trol values.
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Table

The blood plasma content of P53, TNF-a, sSTRAIL, sCD117 and the activity of caspases-1,-3,-8
in patients with different types of VVD (x£Sx)

Groups of P53 caspase-1 caspase-3 caspase-8 sCD117
. TNF-a p/ml | sTRAIL p/ml ng/100
patients u/ml u/ml u/ml u/ml mkl

Control
(apparently
healthy 26,64+2,64 | 35,97+3,68 | 390,80+16,39 | 0,049+0,004 | 0,080+0,007 | 0,102+0,008 | 2,35+0,32
volunteers),
n=15
Patients
with VVD
;‘3;2:;51 19,36:1,70 | 44,07+347 | 476,90+30,56 | 0,077+0,007 | 0,098+0,009 | 0,139+0,016 | 3,38+0,33
ve type, p<0,05 p>0,1 p<0,05 p<0,01 p>0,1 p>0,06 p<0,05
n=18
Group 1
Patients
with VVD
after the 31,75+4,47 | 41,23+4,84 | 382,80+37,28 | 0,041+0,003 | 0,063+£0,005 | 0,087+0,005 | 4,48+0,36
hypotonic p>03 p>0.3 p>0.8 p>0,1 p>0,07 p>0,1 p<0,001
type, n=12 p1-2<0,01 p1-2>0,6 p1-2>0,06 p1-2<0,001 p1-2<0,01 p1-2<0,02 p1-2<0,05
Group 2
Patients 63,39+4,60 8,28+0,71
with VVD p<0,001 68,41+4,32 | 916,70+61,41 | 0,199+0,023 | 0,265+0,031 | 0,390+0,046 p<0,001
after the pl-3< p<0,001 p<0,001 p<0,001 p<0,001 p<0,001 pl-3<
mixed type, 0,001 p1-3<0,001 p1-3<0,001 p1-3<0,001 | pl1-3<0,001 | p1-3<0,001 0,001
n=18 p2-3< p2-3<0,001 p2-3<0,001 p2-3<0,001 | p2-3<0,001 | p2-3<0,001 p2-3<
Group 3 0,001 0,001

Footnotes. p — a degree of the authenticity of differences in relation to the control; pi_,, pi.3, p2.3, — a degree of
the authenticity of differences of the indices in the respective groups of patients; n — a number of observations

Reliable changes of the activity of caspases-1,-3
and -8 were not observed in relation to the control ones
in the patients with the hypotonic type of the disease.

The indices under study underwent the greatest
changes in case of the mixed VVD type when the activ-
ity of all the investigated caspases turned out to be relia-
bly higher compared to the control one and in compari-
son with other groups of patients under study.

The results, dealing with an evaluation of the
blood content of molecules sCD117 — a soluble form
of the receptor of the factor of the stem cells (SCF),
deserve special attention. The level of sCD117 statis-
tically reliably exceeded the control indices and
reached the maximal values in the patients with
VVD after the mixed type in all the groups of exam-
ined patients.

Thus, no essential changes of the initial and
effector mechanisms of type Il apoptosis was ob-
served according to the results of our study in case of
the hyper —and hypotonic types of VVD. At the same
time, there is every reason to assert about a certain
pathogenetic role of apoptotic disorders in case of
the mixed type of VVD, so far as a sharp growth of
the blood content of proapoptotic factors — p53,
TNF-a and sTRAIL is not only accompanied with a
considerable elevation of the activity of caspases 1,-3
and -8, but takes place against a background of an
essential rise of the sCD117 plasma concentration —
a factor which protects the stem cells from death due
to apoptosis [2].

Conclusions

In accordance with the results of the research
carried out by the author it may be assumed that in
case of the mixed type of vegetovascular dystonia
there occurs a sharp increase at the endothelial level
of the intensity of both the division of cells and their
apoptosis, a process capable of bringing on an un-
controlled and unbalanced release of biologically
active substances of the endothelium which possess a
powerful and functionally antagonistic effect (for
example, endothelins — the endothelial factor of re-
laxation) on the tonus of the vessels of the resistive
type.

Outlooks of further investigations. Further
investigations of the apoptotic processes of the endo-
thelial cells in vegetovascular dystonia are promising
for the purpose of elaborating methods of preventing
cardiovascular and cerebrovascular diseases in this
particular category of patients.
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nous FADD and caspase-8 to death receptors 4 and

W3MEHEHME COJEPJKAHMSI B IIJTABME KPOBH HEKOTOPBIX ®PAKTOPOB
ATIONTO3A U PACTBOPUMOI1 ®OPMBI PELIEITOPA ®AKTOPA
CTBOJIOBBIX KJIETOK V BOJIbHBIX PA3SHBIMU TUTTAMH
BET'ETO-COCYIMCTOM JUCTOHUHU

HU.U.Kpuuyn

Pe3rome. YcTaHOBIEHO, UTO Y OOJBHBIX BETeTO-COCYIUCTON AUCTOHMEH IO TMIEPTOHHMYECKOMY THUIY COAEp)KaHHE B
ia3Me KpoBH Oenka p53 ymensmaercst Ha 27 %, ypoeHb B kpoBu STRAIL Bo3spacrer Ha 22 %, sCD117 — na 44 %, uto
COMPOBOX/IACTCS MOBIIICHIEM aKTUBHOCTH KacHasbl-1, OJHAKO aKTHBHOCTH Kacmas-3 U -8, a Takxke coAepKaHHe B KPOBU
TNF-a He uzmensiercs. Ilpu BereTo-cocyAMCTON IUCTOHUM MO TMIIOTOHUYECKOMY THIy KOHIEHTpAalMU B IJIa3ME€ KPOBH
6emnxa p53, TNF-a, sSTRAIL u aktuBHOCTS Kacmas-1 -3, -8 0TBe4aloT KOHTPOIBHBIM BeJIMIMHAM Ha (JOHE ITOUYTH JIBYKPATHO-
ro MOBBIILIEHUS I1a3MeHHOro ypoBHs sCD117. [y cMeIaHHOro TUa BEreTo-COCYAUCTON AUCTOHUU XapaKTEPHBIM SBII-
©TCsI 3HAYUTENIBHOE MOBBIIICHUE COJCPKaHKsI B KpoBHU (hakTopoB anonto3a Il Tumna: ypoBeHns Oenka p53 pacret B 2,4 pasa,
TNF-a — B 1,9 pa3a, sSTRAIL — B 2,3 pa3a, 4To COIpOBOXIAETCs yBEINUCHUEM aKTUBHOCTU Kacnasbl-1 B 4,1 pa3za, kacna
3b1-3 — B 3,3 pasa, kacna3el-8 — B 3,8 pa3a u NOBBILICHUEM IU1a3MeHHON KoHeHTpau sCD117 — B 3,5 pasa.

KiroueBble ciioBa: Berero-cocyauctas auctonus, 6enok P53, TNF-a, sTRAIL kacnassi-1,-3,-8, sCD 117.

3MIHA BMICTY B II/TA3MI KPOBI JESIKUX YAHHUKIB AIIOIITO3Y TA
PO3YNHHOI ®OPMU PEIEIITOPA ®AKTOPY CTOBBYPOBHUX KJIITUH
Y XBOPHUX HA PI3HI TUIIU BETETO-CYJIUHHOI JTUCTOHII

L1 Kpuuyn

Pe3tome. BcTaHOBIIEHO, 10 y XBOPHX Ha BEreTO-CyAWHHY JUCTOHIIO 3a TiNEPTOHIYHUM THIIOM BMICT y IUIa3Mi KpOBI
Oinka p53 3meHmyerbest Ha 27 %, piBenb y kpoBi STRAIL 3pocrae Ha 22 %, sCD117 — Ha 44 %, 1110 CynpOBOMXKY€ETHCS
IiABUIIICHHSIM aKTHBHOCTI Kacmasu-1, oHaK aKTUBHICTb Kacmas-3 Ta -8, a Takoxk BMicT y kpoBi TNF-a He 3mintoeTses. [Ipu
BEreTO-CyAMHHIM TUCTOHII 3a TIMOTOHIYHUM THIIOM KOHIIEHTpamii B mia3mi kpoBi Oinka p53, TNF-a, sTRAIL Ta aktus-
HICTP Kacmas-1 -3, -8 BiAMoBiNaroTh KOHTPOJIGHUM BETMYMHAM Ha (OHI Maike TBOPA30BOrO MiABHUIICHHS TUIA3MOBOTO PiB-
Hs sCD117. lns 3MiIIaHOTO THITYy BEre€TO-CYANHHOI AUCTOHIT XapaKTepHUM € 3HAaUHe ITiBUIICHHS BMICTY B KpOBi (hakTopiB
anonrro3y 11 Tumy: piBens Oinka p53 3pocrae y 2,4 paza, TNF-a — B 1,9 paza, STRAIL —y 2,3 pa3a, 10 CynpoBOKY€ThCS
MiBUILICHHSIM aKTUBHOCTI Kacmasu-1 y 4,1 pasa, kacnasu-3 —y 3,3 pasa, kacrnasu-8 — y 3,8 pasa Ta miJJBUIICHHAM IL1a3MO-
Bo1 koHIeHTpaii sCD117 —y 3,5 pasa.

KurouoBi ciioBa: Berero-cynunua aucronis, 0inok P53, TNF-a, sTRAIL kacnasu-1,-3,-8, sCD 117.
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