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among 46 newborns, treated in Omsk regional chil-
dren’s clinical hospital (OCCH). Among those 15
with the 2nd, and 31 — with the 3rd and 4th stage
if NEC. The measure of IPP among babies with the
II stage of NEC was carried out in accordance with
recommendations of Worldwide society of study-
ing intraperitoneal hypertension (WSACS) through
measuring pressure in bladder and stomach with
a low-pressure monometer «Triton [iIND 500/75»
(Russia). For babies with the 3rd and the 4th stage
of NEC that were treated with laparocentesis, we
additionally used the direct method of measuring
intraperitoneal pressure.

For all patients intraperitoneal pressure was
measured every 4 hours. An IPP that exceeded
12 mm of mercury was considered pathological.
In all cases indexes of IPP exceeded normal values
and oscillated between 15 to 51 mm of mercury.
All babies with the 2™ stage of NEC were treated
conservatively. IPP within this group of patients
equaled 20,1 £ 1,9 mm of mercury during the first
day, 17,3 £2,1 mm of mercury on the second day,
and reliably lower than 15 mm of mercury on the
third day of treatment.

Four babies with the 3 stage of NEC were
treated conservatively. Constant direct intraperito-
neal pressure monitoring and laparocentesis was
implemented for them. During the first day of treat-
ment IPP equaled an average of 22,3 £ 5,1 mm od
mercury, on the second day, due to the treatment in
lowered to 19,2 +4,1 mm of mercury, and on the
third day in equaled 15,3 + 2,6 mm of mercury. By
this time their condition improved, bowels motor
functions started to restore, intoxication symptoms
decreased, peritonitis signs were removed.

From the group of patients with NEC whose
IPP was monitored, 27 children were operated.
4 patients were with the 3™ stage of the pathology,
and the rest 23 — NEC with a perforation of genitals.
All babies were treated with laparocentesis and di-
rect measure of IPP prior to surgery. Initial pressure
among these patients exceeded a value of 40 mm of
mercury and equaled an average of 45,3 + 2,2 mm
of mercury. During the preparations that didn’t ex-
ceed 3 hours, IPP never lowered down to 30 mm of
mercury at least. Of all operated children 11 died.
Their IPP didn’t come lower than 30 mm of mercu-
ry. Among the rest patients IPP decreased reliably.

From 2010 all children with the 2" and higher
stage of NEC are treated with caudal anaesthesia
that decreases the time of removing NEC symp-
toms, including showings of intraperitoneal hyper-
tension. Thus, of 5 babies with the 2™ stage of NEC
who were treated in 2011, negative dynamics was
never observed, and a decrease in IPP lower than
15 mm of mercury was registered on the second day
after surgery.

So, we see a clear dependence of IPP value from
the condition of pathological process in abdominal
cavity, therefore opportune diagnostics and correct
treatment, considering possible correction of intra-

peritoneal hypertension syndrome is the foundation
for successful therapy under such conditions.

The work is submitted to the International
Scientific Conference «Innovative Medical Tech-
nologies», Russia (Moscow), 27-29 February 2012,
came to the editorial office on 07.02.2012.
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The Picornaviridae family includes RNA-con-
taining viruses with diameters of 22-30 nm. The
viruses of this family are exciters of acute infec-
tions, e.g., the poliovirus attacks the neurones of
the spinal cord, Coxsackie viruses of group V infect
the central nervous system, Type 71 enteroviruses
cause conjunctivitis, and Echo viruses cause intes-
tinal infections [5]. In the enteroviruses infection
pathogenesis study the discovery of the reproduc-
tions viruses foci at initial period of the disease fall
into important and for this moment to undecided
question. The role of the mononuclear and mac-
rophages systems cells in pathogenesis these of in-
fection has an especial meaning, escalated fact of
the ubiquitous spreading of these cells in organism
of the person. It is known that integrins (glycopro-
teins, consisting of various combinations of a- and
B-chains) are involved in the adhesion of different
types of viruses, and these receptors are also present
in the membranes of macrophages [4].

The primary breeding of enteroviruses occurs
in the tissues of the respiratory and intestinal chan-
nels. This process ensues from a primary viral infec-
tion of the blood and there is evidence that the en-
teroviruses may be isolated from mononuclear cells
of the peripheric blood of infected people [1, 2].
Based on the abovementioned facts, the purpose of
the present research is to define the probability of
adhesion and penetration of an enterovirus into resi-
dent macrophages.

Materials and methods of research. Vaccines
of the poliovirus strain, enterovirus Type 71, the
Karimov strain of Echoll, and a Coxsackie viral
strain from group B1 that is virulent for newborn
white mice were used for the infection of primary
culture of macrophages. In our experiments, we
used a supernatant virus-containing cultural liquid
that contained no less than 5 units multiplicity of
infection on macrophage for a Type 71 enterovirus,
Echoll, and Coxsackie B1 and at a low 3 MOI for
poliovirus. The contact of virus with cells was for
60 min and then unadsorbed viral particles were
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washed thrice by serum-free RPMI and monolayer
of cells was incubated to 4 days post infection (pi).

An estimate of the dynamic accumulation of
viral antigens in cells by indirect method of fluo-
rescent antibodies was used (iMFA). The cells were
stained with indicated antibodies to viral proteins
followed by Alexafluore 546 conjugated second-
ary antibodies. Slides were examined by a LSM-
SIOMETA multiphoton confocal laser scanning
microscope (Carl Zeiss, Germany). Alexa-488 im-
munostain was excited using 488 nm light from a
Krypton-Argon laser and the Alexa-546 dye was
excited.

The detection of virus RNA was performed
with the help of PCR, using a test — system «Ampli
Sens Enterovirusesy. For quantitative identification
of enteroviruses proteins in macrophages immuno-
enzyme test-system was used.

Electron Microscopy: The monolayer of mac-
rophages was prefixed in 1% glutaraldehyde in
0,1 mol/L cacodylate buffer for 18 hours at room
temperature, then was postfixed for one hour in 1%
0s0, in same buffer, dehydrated in a graded series
of ethanols and embedded in epon-araldite medium.
Thin sections unstained or stained with lead citrate
were examined in Jeol 100 S electron microscope.

Results of research and their discussion. The
macrophages were detected with enterovirus of the
cytoplasm after a 15-min post-infection. After that,
the specific antigen was found out also and in peri-
nuclear space of macrophage cytoplasm. The quan-
tity of antigen-containing cells depended on the
terms of incubation. Thus, after 1 h of joint incu-
bation with enteroviruses, the quantity of antigen-
containing cells ranged from 26,7 + 3,5% (during
infection with poliovirus) to 68,3 +4,6% (dur-
ing infection with Coxsackie B1 virus) and, after
3 h, from 48,3 £2,8 to 39,0 +=2,07% accordingly.
Within 24 h, the quantity of the antigen-containing
cells was reduced to 12,0 + 1,6 % (polioviruses) and
26,4 £+ 1,7 % (Coxsackie B1 virus); at the end of ob-
servation term (48 hours), they were not found.

The evaluation of the quantity of RNA and by
the PCR methods and specific antigen proteins im-
munoenzyme test-system in macrophage cells dur-
ing definite periods has revealed the presence of
viral components. These results indicated on ability
of enteroviruses in penetration in macrophages. The
reproduction of virus was defined only in ECHO11
infection and the permission was revealed in Cox-
sackie B1 infection.

The morphological examination of the cell cul-
ture infected by enteroviruses revealed the features
of the cytopathic action of this virus on macrophag-
es. The activated cells with typical morphology (big
nucleus and rounded cytoplasma) were observed af-
ter 1 hour post ECHOL11 infection. The stimulation
of cells absence was noted in poliovirus infection,
and the cytopathic action this virus was defined at
18 hours post-infection. In this period, macrophag-
es with karyorrhexis were detected.

During the study of macrophages infected by
Type 71 enterovirus and Coxsackie B1 virus, it was
detected that the viruses are capable of adhering to
a macrophage surface within the first minutes of
contact. During the initial stage of virus penetration
the invagination of macrophagic plasmalemma was
seen. The endocytoplasmatic vacuoles were formed
after 15 min p.i. enterovirus type 71 and Coxsackie
B1 infection (Figure, a). These vacuoles were identi-
fied as caveolae, as their diameters were 70—100 nm.

The adhesion of poliovirus to a macrophage
surface was detected within the first minutes follow-
ing the infection of the cellular culture (Figure, b).
Later on, we observed the penetration of poliovirus
into the cytoplasm of macrophages through cave-
olae, as well as by the local lysis of plasmolemma
(Figure, c). Later on, in macrophages infected by
this virus, the formation of numerous pseudopodia
was observed.

The Echoll enterovirus enters into cytoplasm
of macrophages through the local lysis of their plas-
molemma. Aside the enterovirus Echoll penetrated
in macrophages by mechanism the formation of
endocytic vacuoles that included viral particles
after 15 min post-infection (Figure, d). It is neces-
sary to note the presence of the specific activation
of macrophages in response to infection by viruses
Echo11; the formation on the surface of phagocytes
of valve-shaped pseudopodia containing electron-
dense granular actuations testifies to this.

The intracellular localization of virus Echo 11
and site of viral synthesis in macrophages were
studied by using electron microscopy. The viral
particles were observed within the cytoplasm and
mainly were localized beside on the granular endo-
plasmic reticulum compartments and in the perinu-
clear region cytoplasm of infected cells. In this pe-
riod the sizes of the viral particles nucleotides were
increased, and thin capside was noted. After 4 hours
post-infection, the formation of virus-inducted
structures in perinuclear area of macrophages cy-
toplasm were observed. This is a lamellar structure
and the concourses of multiple varied microfila-
ments: tubular and filaments. The filaments mor-
phologically were differed on long filaments and
ribonucleic thrends, which had mace-like bulge on
the ends.

Together with appearance of virus-specific
and virus-induction structures, the brightening of
in cytoplasm peripheral in result transference of
cell organelles in perinuclear area was fined in the
macrophages in this time (4 h p.i.). Here the con-
courses of ribosomes, microfilaments and different
vacuoles were determinated. Also the formation of
phagosome-like structures and extended compart-
ments of endoplasmic reticulum and increase of
free ribosomes were fined in these cells.

The signs of cytoplasm desorganization in
macrophages infected by poliovirus were noted
after 5 h post-infection. This was expressed in ap-
pearance of the large vacuoles in result of merging
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compartments endoplasmic reticulum. At the same
time, in result des-aggregation and re-aggregation
of membrane-including organelles formed the mul-
tilayers myelin-like structures occupied all cyto-
plasm of macrophages. In these cells the nucleus

had sign of degradation: extended perinuclear area
and fragmentation of chromatin. The outputs of
newly formed viral particles in extracellular space
were realized by way of separating on the phago-
cyte surface after 4 h post-infection.

The enterovirus enters into cytoplasm of macrophages:

a — the endocytoplasmatic vacuoles were formed after 15 min p.i. enterovirus type 71; b — the adhesion of
poliovirus to a macrophage surface within the first minutes; ¢ — the caveolae and enter of poliovirus by the
local lysis of plasmolemma; d — the endocytic vacuoles after 15 min p.i. of Echoll
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The adhesion on the macrophages surface and
penetration with reproduction in this cells of enter-
ovirus from virus-included liquid was determined
by virological and morphological methods. The
type of macrophages infection belongs to isolated
system, because the activity of EV genome and re-
production of viruses were in cell cytoplasm. The
present in macrophages of the product acute fatal
infection were conducted by appearance in process
of the reproductions full-function virus ECHO 11
with expressed cytopatic action on swine embryo
kidney cells culture, also the formation of virus-
specific and virus-induction organelles in cyto-
plasm toxically and mechanically caused cells
destruction.

According to recent literature distinguishes
6 types of viruses to cells [3]: macropinocytosis,
three types of endocytosis, with the formation of
caveolae and similar last mechanism dependent
on dynamin. The method used in this study al-
lowed us to reveal tree difference routs of virus
family Picornoviridae enter into macrophage,
exclusive of macropinocytosis. Herewith the
specific route of macrophages plasma mem-
brane penetration was determined for each genus
of its viruses.

ECHOL1 virus and was able to traverse the lipid
bilayer surrounding the macrophage, without kill-
ing the cell. Herewith EV penetrated inside of cell
and disassembled itself in such. In result its genetic
information and any associated enzymes remained
intact and the viral RNA and associated enzymes
were directed to the appropriate cellular compart-
ment. Consequently, in the absence of denominated
destructive changes mononuclear phagocytes can
act as the long source of virus and take certain part
in process of ECHO11 virus dissemination in en-
teroviruse infection.

Thus enteroviruses resists to monocytes/mac-
rophages influence and capable to intracellular
reproductions in them, overcoming, thereby, bio-
logical barrier, protecting from infection high-sen-
sitivity cells of the central nervious system and par-
enchymatous organs and preventing spreading the
agents from primary foci of infections.
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A condition of immune system is significantly
affected by a number of indicators of a man’s organ-
ism’s reactivity, including sex and various factors of
environment, including physical strain, their level,
and season. However, no committed and system-
atic works in this direction have been carried out
among students-sportsmen. Therefore, lymphocyte
link of immunity has been studied among students-
sportsmen depending on their level of training, sex,
and season.

Lymphocyte phenotype (subpopulation of lym-
phocytes CD3, CD4, CD8, CD19) has been stud-
ied via indirect immune-luorescent method among
22 students-sportsmen who take sambo wrestling in
novice group, 23 students who follow master pro-
gramme, 18 female students who take basketball
section following master programme, and 18 fe-
male students who take fitness-aerobics in a novice
group. Blood for research has been taken in winter,
summer, and autumn. The results have been pro-
cessed via common methods of statistic analysis.

It has been found that, as a rule, a content of
lymphocyte subpopulation among students-sports-
men did not depend on level of their sport qualifi-
cation and sex. The exclusion was formed by male
master students-sportsmen who showed higher
numbers of lymphocytes CD3, CD4, CD19 than
those among female novice sportsmen. The analy-
sis of lymphocyte phenotype alterations among
students-sportsmen of different qualification de-
pending on season regarding sex showed us a re-
liable prevalence of number of CD3-lymphocytes
among sambo masters in autumn, winter, and spring
compared to the same indicators of novice sports-
men while no differences were registered between
male groups according to cells CD4, CDS8, CD19.
The highest content of CD3-lymphocytes among
novice sambo wrestlers was registered in autumn
with the following reliable decrease in winter and
especially spring; in summer the number of cells in-
creased, however, it did not reach its initial autumn
level. Similar data was received while studying the
masters group, and it was supplemented by reliably
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