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VILOSENUM INFLUENCE ON THE PERFOMANCE OF THE AND SYSTEM IMMUNE
SYSTEM NEURODYNAMIC FUNCTIONS FOR THE PEOPLE WITH THE MYOPIA
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Borys Grinchenko Kyiv University

The aim of our research was to study the neurodynamic functions and the state of the immune system on the background of
the medium myopia and also to study the immunostimulation influence on the neurodynamic functions and the state of the
immune system on the background of the myopia. In the modern society a man is exposed to the stress influences among
which the most widespread one is the informative (emotional information stress). We exposed that the medium myopia is
accompanied by the functional tension of the immune system, namely by the cellular link secondary immunodeficiency,
the improvement of the neurodynamic functions indexes (functional mobility of the nervous processes) is observed. The
vilosenum appliance was accompanied by the latent periods increase of the simple sensor-motor reactions and by the
indexes increase of the FMNP. The positive correlative relationship was exposed between the functional mobility of the
nervous processes and the monocytes amount in the peripheral blood (r=0,7). The same relationship was exposed between
the functional mobility of the nervous processes and the T-suppressors amount in the peripheral blood (r=0,6).
Keywords: immune system, immunostimulation, functional mobility of the nervous processes, sensor-motor reactions.

ntroduction. The supersaturating of the mod-

ern man’s life by the various irritants after the
modality, different after the force and the stress in-
fluences duration allows to assert that the adaptive
changes progress is determined by the stand-by ca-
pacity of the adaptation mechanisms. The functional
rearrangement in the organism takes place by the
mobilization of the neurogenic, hormonal and humor-
al links of the regulation. The activity of the cen-
tral nervous system (CNS) changes in response to
the stimulus, the activation of the hypothalamo-pi-
tuitary-adrenocortical system takes place simulta-
neously which are directed towards the homeostasis
renewal and support [16, 17]. The immune system
plays an important role in the homeostasis support
under the different influences on the organism [15,
18]. There are changes of the products, differenti-
ation, migration and functional state of the immu-
nocompetent cells in the process of the adaptation
syndrome forming, and at the same time the amount
of the biologically active substances changes which
have an immunopath activity [11, 21, 22]. On the ba-
sis to the above, the study of the organism reaction
features on the action of the different irritants by
the force and modality gives an opportunity to un-
derstand how far the power and plastic reserves are
attracted for the adaptive rearrangement realization
of the organism systems. It is known that information
from the external environment and internals comes
into the central nervous system from the specialized
receptors or special organs of reception, the structure
of which is related to the perception specificity and
processing of this information. The feelings organs
activity is represented objectively in the origin of the
excitation in their receptor formations, and subjec-
tively it shows up in the feelings. Among the feelings
organs the leading role in the information perception
from the external environment belongs to the visual
analyzer by which a man perceives approximately
80% information [4]. The morpho-functional chang-
es in the sensory visual system, which were formed
in the short period of evolution under the influence
of the powerful informatively-emotional tension, can
be examined as an adaptive reaction, due to which
they influence on the brain functioning. As an eye
is not simply a feeling organ, but it is a part of the
brain, which is taken away on the «leading edge» of
perception [4], it is proved that the functional state
of the visual analyzer at the informatively-emotion-
al tension, on the one hand, can be accompanied by
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the functional rearrangement of the nervous system,
and on the other hand, it can be accompanied by
the organism immune system disfunction [4, 5, 12].
At the same time the mechanisms of the adaptive
rearrangement are investigated not enough. No less
actual and little examined is a problem of the func-
tional linkage between the neurodynamic properties
and functional state of the immune system, as the
same ligands work in the nervous and in the immune
systems, to which there are similar receptor forma-
tions in the observable systems [7]. The different
functional properties of the visual analyzer which are
accompanied by the nervous and immune systems
tension, probably, predetermine the peculiarities of
the neurodynamic functions.

The aim of our research was to study the proper-
ties of the higher nervous activity (HNA), and also to
study the changes of the neurodynamics and immune
system indexes in the conditions of the vilosenum ap-
pliance for the people with the medium myopia.

Object and research methods. The researches of
the HNA individual properties and the functional
state of the immune system were carried out on the
basis of the chair of human anatomy and physiology
of the Borys Grinchenko Kyiv University and on the
basis of the biochemical laboratory Kiev children’s
clinical hospital; the researches were carried out in
two groups of the volunteers with the total amount
of 160 persons: the first group (80 persons) are prac-
tically healthy people, the second group (80 persons)
are people which suffer from the medium myopia
(an acquired form). Vilosenum-immunostimulant as
the nasal drops was proposed for the second group
of the volunteers during a fortnight according to the
instruction [9]. Vilosenum isn’t a protein drug which
is made of the cattle hemolysate thymus. During the
fortnight physiological solution as the nasal drops
was proposed for the volunteers of the first group
instead of the vilosenum.

All the experimental participants were observed
by the general practitioners of the Kiev children’s
clinical hospital.

M. Makarenko’s method was used for the research
of the neurodynamic properties [14]. According to
this method the researches were begun with the de-
termination of the sensor-motor reactions which had
a different complication degree. The latent period of
the simple visual-motor reaction (SVMR) was deter-
mined on the neurodynamic testing device NDTD-1.
On the assumption of any irritant appearance on
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the screen (geometrical figures — «circle», «trian-
gle», «square») the examined person had to press the
right button on the desk quickly. 30 irritants in all
were produced. Time of the latent period of the vi-
sual-motor choosing reaction one of three irritants
(LPCR,;) was farther investigated. Such signals in
the same amount as in the process of SVMR deter-
mination were produced to the examined person, but
it was suggested to press the right button only in
the appearance of every irritant «square»; he didn’t
have to react in the appearance of the others. During
the research of the latent period of the visual-motor
choosing reaction two of three irritants (LPCR._;), the
examined person had to press the right button with
his right hand quickly on the assumption of the fig-
ure «square» appearance on the screen, and he had
to press the left button with his left hand on the
assumption of the irritant «circle» appearance. The
button didn’t have to be pressed on the assumption
of the irritant «triangle» appearance, which was con-
sidered to be inhibitory.

The functional mobility of the nervous process-
es (FMNP) was determined by the greatest rate of
the positive and inhibitory irritants differentiation
in their producing minimum exposition in the «feed-
back» mode. That is the period which is needed for
the test realization.

The functional state of the immune system was
studied by such indexes as: determination of the leuco-
cytes general amount in the peripheral blood, relative
and absolute lymphocytes, neutrophils and monocytes
amount, the T-lymphocytes amount of all the subpopu-
lations (T-helpers, T-suppressors, T-killers) and B-lym-
phocytes, concentration of the serumal immunoglob-
ulins 1gA, 1gM, 1gG [12, 17]. The absolute amount of
the leucocytes was counted by the generally accepted
method with the help of the Goriaev chamber [13].

The leukogram was determined in the blood films
painted by the Pappenheim-Kryukov method [20].

The determination of the serumal immunoglob-
ulins concentration was conducted by Manchini
method in the radial immunodiffusion in the agar
gel. This method is based on the precipitation area
determination of the experimental serums in the agar
gel. The experimental serums were brought in the
small lunulas with 2,5 mm diameter in the 15 mm
distance one from another and they were incubated
24 hours for 1gG, IgA and 48 hours for 1gM in the
moist chamber. Then the precipitin rings diameter
was measured. It is shown that this area square is
proportional to the immunoglobulins amount in the
experimental serum [6, 23].

The T-lymphocytes amount of all the subpop-
ulations (T-helpers, T-suppressors, T-killers) and
B-lymphocytes amount were determined by the
method of the lymphocytes phenotype in the tests of
rosetting with the particles covered by the monoclo-
nal antibodies: T-lymphocytes a monoclonal antibody
(mAB) to the receptor Cd3, T-helpers mAB to CD4,
T-suppressors mAB to CD8, T-killers mAB to CD16,
B-lymphocytes mAB to CD19. For a test a The light
microscope (eyepiece magnification is 15, lens is 10)
and the lymphocytes native films with the monoclo-
nal antibodies particles were used for the test [6, 8].

The statistical treatment of the results was con-
ducted with the help of the computing software Mi-
crosoft Excel — 97 [1].

Results and their discussions. According to the as-
signed aim the indexes changes were studied among
the volunteers with the acquired medium myopia
which characterize the functional state of the central
nervous and immune systems. The dynamics of the
neurodynamic indexes changes is resulted in table 1.
It is determined that the average quantity of the
simple sensor-motor reaction and the quantity of the
choosing reaction latent period two of three signals
(CRy3) didn’t differ in the first and in the second
groups. At the same time, time diminishing of the

Table 1

Indexes of the neurodynamic functions (M * m)

Indexes Control group Experimental group
Outgoing data After the saline Outgoing data After the vilosenum
SVMR, ms 264+4 .6 258+5,5 265,9+5,9 290,6 = 3,6™*
LPCR;.; ms 341,5+4 4 354,2+4 8 314,9+6,6* 339,42 74%*
LPCRy.; ms 389,9+3,5 393,4+4,0 396,0+7,1 375,0+6,2%*
FMNP s 72,0+1.1 71,2422 65,5+1,2* 59,6+1,5%*
* — authenticity of the indexes change between the groups (P < 0,05)
** — quthenticity of the indexes changes within the group (P < 0,05)
Table 2
Immunological indexes in the volunteers’ peripheral blood (M+m)
Indexes Control group Experimental group
Outgoing data After the saline Outgoing data After the vilosenum
Leucocytes, x10°/ 1 6,8+0,12 6,8%0,2 6,45+0,08 6,7+0,08
Lymphocytes, x10°/ 1 2,2%0,01 1,9+0,08 2,0£0,04 2,2+0,02
Monocytes, x10°/ 1 0,36+0,05 0,34+0,06 0,29+0,01* 0,34+0,03**
Neutrophils, x109/ 1 4,1+0,03 4,2+0,03 3,78+0,04* 3,85%0,08
T-lymphocytes, x10°/ 1 1,5%0,06 1,4+0,08 0,86+0,03* 1,14+0,02%*
T-helpers, x10°/ 1 0,57+0,06 0,58+0,04 0,55+0,04 0,57+0,05
T-suppressors, x107/ 1 0,32%0,02 0,32%0,03 0,23%0,03* 0,31£0,03**
B-lymphocytes,x10°/1 0,36+0,02 0,37+0,05 0,43+0,05 0,44+0,06
IgM, g/1 1,24%0,04 1,26+0,04 0,84+0,19* 0,89+0,2
IgA, g/l 1,86%0,08 1,95+0,1 1,55%0,3 1,65+0,2
IgG, g/1 15,3%0,2 15,0+0,3 7,5+0,2* 7,7+0,3

* — authenticity of the indexes change between the groups (P < 0,05)
** — quthenticity of the indexes changes within the group (P < 0,05)
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sensor-motor choosing reaction one of three (CR,.;)
and increase of the functional mobility of the nervous
processes (FMNP) were observed in the second group
of the volunteers with the distinct myopia in compar-
ison with the control group.

The findings testify that the human acquired my-
opia is accompanied by the functional rearrangement
of the CNS. Some authors consider that in such con-
ditions the adaptive syndrome origin of the ocular
cells of the neuroglias (stationary macrophages) syn-
thesize neuropeptides more actively which are able
to increase the functional activity of the neurons [4,
7, 12]. Except this fact, there is an assertion that the
increase of the neurons bioelectric activity can be ac-
companied by the immunological reactions and vice
versa [7, 10].

During the research of the organism immunore-
activity we determined that the general amount of
leucocytes in the human peripheral blood with the
medium myopia did not differ from the practically
healthy people’s leucocytes amount (table 2). At the
same time the comparison of the neutrophilic leu-
cocytes and monocytes quantitative characteristics,
which form the nonspecific link of the immune sys-
tem, showed that the people with the medium my-
opia have their less quantity in comparison with the
control group, and the young forms of the neutro-
phils prevail (table 2).

We determined in our researches that the abso-
lute number of the lymphocytes in the peripheral
blood so the myopes, as the absolute number of the
practically healthy people does not differ, but in the
conditions of the myopia the T-lymphopenia is found
out, and it is predefined by the content descent of the
T-helpers, T-suppressors and T-killers (table 2). So,
the received results testify that the disfunction of the
organism immune system cellular link is formed on
the myopia background.

The humoral link of the immunity is formed by
the B-lymphocytes and by the antibodies of the
classes 1gA, IgM, 1gG. The general amount of the
B-lymphocytes, and also the concentration of the 1gA
immunoglobulin in the blood serum did not undergo
any changes on the myopia background in compari-
son with the practically healthy people’s indexes. At
the same time the medium myopia was accompanied
by the concentration diminishing of the 1gM and 1gG
antibodies in comparison with the control (table 2).
Obviously, the disparity between the B-lymphocytes
amount and between the 1gM and 1gG immunoglob-
ulins concentration is predefined by the B-lympho-
cytes, as antibody synthesizing cells, reduce the ac-
tivity in the appearance of the adaptive syndrome
when the medium myopia takes place. Our conclusion
is conformed with the organs and organism systems
immunoregulation theory [5].

The use of the saline in the control group did not
cause any changes in the indexes of the neurodyna-
mic functions and immune system (tables 1, 2).

In the second group in the process of the vilose-
num appliance, the reliable increase of the mono-
cytes and T-lymphocytes content was set due to the
T-suppressors subpopulation in the peripheral blood
in comparison with the outgoing data, and it testi-
fies the functional activation of the immunity cellular
link. The indexes of the immune system humoral link
did not undergo any changes when the vilosenum
was used (table 2).

Due to the results of V. Shirinskiy, Ye. Zhuk,
N. Lunina researches, it was found out that under the
influence of the vilosenum introduction, the increase
of the monocytes and lymphocytes absolute amount

at the expense of the T-suppressors subpopulation in
the peripheral blood is observed [19, 20].

Analysing the indexes of the neurodynamic func-
tions in the experimental group after the immunopo-
tentiation, the tendency to the time increase of the
SVMR and LPCR,; latent periods was searched out,
and the LPCR,_; index had a tendency to diminishing.
The functional mobility of the nervous processes af-
ter the vilosenum appliance increased for certain in
comparison with the outgoing data (table 1).

It is discovered by the results of our researches
that the myopia is accompanied by diminishing of
the neutrophilic leucocytes amount. Obviously, tak-
ing into account the long period of the myopia origin
and of the stress state forming, the diminishing of
the immunity heterospecific link functional activity
takes place during the adaptive syndrome. Thus, ac-
cording to the stress state origin theory, the adaptive
syndrome has three stages, and the myopia arises in
the end of the second stage which is answered by
diminishing of the neutrophilic leucocytes absolute
amount in the peripheral blood, predefined by the
granulocytopoiesis oppression [5, 24].

Relying on the stress-adaptive syndrome theory,
it should be noted that adaptation is accompanied
by the corticosteroids concentration change [6], which
have a depressant influence on the T-helpers. Taking
into account that the T-helpers and the monocytes
are the key cells of the immune system, which influ-
ence on all the subpopulations of the lymphatic row
[2, 3], we assert that the fact explains the origin of
the second immunodeficiency.

Some authors assert that the secondary immuno-
deficiency caused by the adaptive syndrome to the
emotionally informative tension is accompanied by
the activation of the immunity local link and by the
active synthesis of the S-100 neuropeptide (by the
ocular cells of neuroglia) [5, 7, 17], that may possibly
influence on the state of the neurodynamic functions.

On the assumption of the vilosenum usage for
the myopes, as a corrector of the immune system
state, the sizes increase of the sensor-motor reactions
SVMR, LPCR,; latent periods was observed. Prob-
ably such changes in the noted latent periods are
conditioned by the inhibitory influence of immuno-
hormones on the nervous impulse transmission in the
nervous muscular synapses [10]. Concerning to the
size change of the LPCR,_; downward bias, it may be
related with the bioelectric activity increase of the
neurons cerebrum during the CNS functional rear-
rangement on the background of the immunological
rearrangements caused by the immunopotentiation
[10]. Taking into account that the vilosenum caused
the increase of the monocytes and T-suppressors
amount in the peripheral blood, the cytokines syn-
thesis might be risen in these conditions, the source
of which the noted cells of the immune system had
been. It is known that some cytokines have a stimu-
lant influence on the nervous system [7, 10]. It is nec-
essary to notice that the immune systems cells, and,
first of all, the monocytes are able to synthesize the
S-100 neuropeptide [7], which causes the increase of
the cerebrum neurons functional activity. Maybe in
our case, the increase of the nervous processes func-
tional activity after the immunostimulant usage was
caused by the increased content of the cytokines and
S-100 neuropeptides.

The functional mobility main indices increase of
the people‘s nervous processes who suffer from the
myopia have likely a different genesis in the con-
ditions of the secondary immunodeficiency and af-
ter the immunostimulation. In the conditions of the
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immunodeficiency (the myopia), the FMNP increase
may be caused by the local immunity link activation.
After the immunostimulation the FMNP increase
may be caused by the dual activation, i.e. due to the
local immunity activation and due to the increase of
the monocytes and T-suppressors amount in the pe-
ripheral blood, which reached the indices of the con-
trol group.

On the basis of our correlation analysis, the di-
rect positive correlation is revealed between the
functional mobility of the basic neural processes and
the monocytes amount (r=0,7), and also between the
T-lymphocytes amount, namely between the T-sup-
pressors (r=0,6).

Thus, the findings indicate the functional link ex-
istence between the immune system state and the
indices of the organism neurodynamic functions, it is
known that any immunological rearrangements in-
fluence on the bioelectric activity of the neurons and
cause the functional changes in the central nervous
system [10], and perhaps this is what causes changes
in the parameters of the neurodynamic functions.

Conclusions. 1. In people with moderate myo-
pia The latent period reduction of the complex sen-
sor-motor choosing reaction one of three is observed
at the people with the medium myopia, and the
FMNP increase is also observed.

2. The medium myopia is accompanied by the reduc-
tion of the neutrophil leukocytes, monocytes, T-lym-
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phocytes of all the subpopulations absolute number in
the peripheral blood and by the M and G immunoglob-
ulins decreased concentrations in the blood serum, i.e.
the secondary immunodeficiency appears.
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blood, the immunity humoral link indices didn’t un-
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phocytes number, namely T-suppressors number.

Prospects for the further research. Based on the
fact that the modern society is characterized by the
high information flow (the information cybernetic so-
ciety is being formed), accompanied by the emotion-
al information stress and the immune and nervous
systems activity disorder, the necessity to investigate
the state of the neurodynamic functions and immune
system was appeared. The researches in this direction
will enable the painless overcoming of the emotion-
al information stresses in the information cybernetic
society, and will also add the facts about the nervous
and immune systems functional relationship.
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Ileiiko B.I., Mapynenko L.M.
Kuiscwroro yuiBepcurery imeni Bopuca I'pinuenka

BILIVB BIJIOBEHY HA CUCTEMHI IMYHITET
TA HEMPOAMHAMIYHI ®YHRIII JIOJEN 3 MIOIIIE€IO

Anoranis

Meroro Hamoro mociuimsxeHHsA 0yJo BUBYeHHA HelipoamHaMiuHmx (PyHKHII Ta cTaH iMyHHOI cucTeMm Ha TJIi cepemHBOL
miomii, a TaKOYK BMBYEHHH BIUIMBY IMYHOCTUMYJIALII Ha HelpoAuHaMiuHi (pyHKIA i cTad iMyHHOI cucTeMn Ha TJIi miormii.
Y cy4acHOMY CYCIJIBCTBI JIIOJMHA IIANA€ThCA BIIMBY CTPECOBUX BILIMBIB, cepesl AKMX HAMOIIBII MOMIMPEHNMM 3 HUX
€ indopmaTuBHNM (eMouiriHa iH(opmania crpecy). My BCTaHOBWMIM, II[0 CEPEHINI KOPOTKO30PICTh CYIPOBOOKYETLCH
(PYHKIIIOHAJIBHIM HAIIPY KEeHHA IMYHHOI CHCTeMM, & caMe BTOPMHHOTO IMyHOAeIIUTy KJITUHHOI JIAHKM, 3MiHNM ITOKa3HMKIB
HeMpOoAVHAMIYHNX (PYHKIIN ((PyHKITIOHAJIBbHA PYXJMBICTh HEPBOBUX IIPOIIECIB) HE criocTepiraeThbesa. BukopnucrasHa Biso3eny
CYIIPOBOIKYBAJIOCA 301JIbIIIEHHAM JIATEHTHUX IIE€PIOfiB MPOCTMX CEHCOMOTOPHMX PpeaKIiil i IOKpallleHHA ITOKa3HUKIB
DPHII IlosnTuBHE KOpeJIALifiHA 3aJI€KHICTh CIIOCTepirasachk MidK (PYHKI[IOHAJIbHOI PyXJMBOCTI HEPBOBUX IpOIeciB i
KiJTBbKOCTI MOHOIMTIB B mepucpepnunoi kposi (r = 0,7). Taka 3k 3aKOHOMIpHICTH crocTepirasiach MiskK (PYHKI[IOHAJIBLHOI
PyXJMBOCTI HEPBOBMX IIpolieciB i KinmpkocTio T-cynpecopis B nepudepnynoi kposi (r = 0,6).

Kuro4oBi ciioBa: iMyHHa cucTeMa, IMyHOCTUMYJIALA, (DYHKIIIOHAJIBHOI PYXJIMBOCTI HEPBOBMUX IIPOLIECiB, CEHCOMOTOPHI PeakKIiii.

Ileiiko B.JI., Mapynenko VI.M.
Kuesckuit yuuBepcurer nmenu Bopuca I'puxuenko

BJANIHNE BUJO3EHA HA IIOKA3ATEJU CUCTEMHOI'O UMMYHUTETA
I HEMPOIMHAMMYECKUX GYHKIMI ¥ JIOJAEN C MUONEN

AHHOTAIMA

ITenpio Halmero ucciefoBaHMA ObLIO M3ydeHNME HEMPOAMHAMUKM (DYHKUMM M COCTOSHME VMMMYHHOJ CUCTeMbl Ha (hOHe
CpesHell Myonmy, a TakiKe M3ydeHye BJMAHME VIMMYHOCTUMYJIAIMA Ha HEMPOAMHAMUYECKNX (DYHKUMIA ¥ COCTOAHNE MM-
MYHHOJI ccTeMbl Ha (poHe Myonmu. B coBpeMeHHOM 00liecTBe UeJsIOBEK II0/IBEPraeTcs BO3ENCTBIUIO CTPECCOBBIX BIIMSAHMNIA,
cpeny KOTOPBIX HauboJsiee pacIpOCTPaHEHHBIM U3 HUX ABJAETCA MH(MPOPMATUBHBIM (SMOIMOHAIbHAA MHAPOPMAIMA CTPeC-
ca). MBI yCTaHOBMIIN, YTO CPeHAA OJIMB0PYKOCTb COIPOBOMKIAETCH (PYHKIMOHAJIBHBIM HAIPAMKEHMEM VMMYHHOJ cucTe-
MBI, & MMEHHO KJIETOYHOI'O BTOPMYHOIO MMMYHOAEMUINTA, YIIydIleHre HelipoqMHaMydecKuX (PyHKIMA ((PyHKIMOHAIbHA A
[TO/IBVIYKHOCTb HEPBHBIX IIPOLiecCcOB) He Habsonaercs. IIpuMyHeHe BUJIO3€Ha COIIPOBOKAJIOChH YBEJMYEHNEM JIATEHTHBIX
[IePMOJIOB IIPOCTBIX PeaKIMiI CeHCOMOTOPHBIX U yBesmdeHreM mnokasaresiem PITHIIL IlojsoskmreapHOe KOppPeIALVOHHAA
3aBJMCUMOCTb HaOJIIOaIach MeKAy (PYHKIMOHAJBHO IIOJBVYKHOCTY HEPBHBIX IIPOLIECCOB ¥ KOJMYECTBA MOHOIIUTOB B
nepudepudeckoit kpou (r = 0,7). Takasa ke 3aKOHOMEPHOCTb HAOJIIOAJIACh MEKIY (PYHKIMOHAJBHON IIOIBUMKHOCTI
HEPBHBIX IIPOLIECCOB 1 KoJm4decTBOM T-cymnpeccopoB B nepudepudeckoit kposu (r = 0,6).

KuroueBble ci0Ba: MMMyHHaA CUCTEMa, MMMYHOCTUMYJIALMA, (DYHKIVOHAJIBHOM TOABMMKHOCTY HEPBHBIX IIPOIECCOB, CEH-
COMOTOPHBIE PEAKLIVIL



