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COMPARATIVE CHARACTERISTICS OF THE HEMOMICROCIRCULATORY BED
OF THE SCIATIC NERVE TRUNK IN RATS WITH SINGLE ADMINISTRATION OF
CRYOPRESERVED PLACENTAAND IN ACUTE ASEPTIC INFLAMMATION

R.V. Svyridyuk, K.V. Shepitko, O.A. Polyvyana, L.V. Klypachenko

Ukrainian Medical Stomatological Academy, Poltava

Objective. To study the response of the sciatic nerve trunk’s hemomicrocirculatory bed
to a single administration of cryopreserved placenta and intraperitoneal administration
of A-carrageenan.

Material and methods. An experimental study was performed on the sciatic nerve trunk
of 100 sexually-mature rats. Histological research methods were used.

It was established that when transplanting a cryopreserved placenta, all parts of the
hemomicrocirculatory bed (HMCB) respond. Thus, the resistive part of the sciatic nerve
trunk HMCB during cryopreserved placenta transplantation was characterized by a
gradual increase in the mean diameters with the maximum value on the 5th-7th days and
their complete recovery on the 10th day of the study. In the simulation of acute aseptic
peritonitis there is a sharp decrease in diameters on the 2nd-3rd days, followed by their
increase on the 5th-14th days and recovery on the 30th day.

Results. In transplantation of cryopreserved placenta, the exchange link of the HMCB
reacted significantly by increasing the mean diameter of the capillaries on the 5th day. In
the simulation of acute aseptic peritonitis, the mean diameter of the capillaries increased
on the Ist day and did not return to the control group limits on the 30th day of the study.
Capacitive link responded to transplantation of cryopreserved placenta by an increase
in diameter with the maximum value on the 5th day and recovery on the 10th day of the
study (p <0.05). When simulating acute aseptic peritonitis, there is also an increase in
diameters with the maximum value on the 7th day. On the 30th day of the study, the index
value did not reach the limits of the control group.

Conclusions. A single administration of cryopreserved placenta fragment causes short-
term changes in the hemomicrocirculatory bed with the maximum values on the 5th-7th
days of the study, in contrast to a single injection of 5 mg of A-carrageenan (Sigma -
USA), which leads to reactive inflammation and lasts for over 30 days.
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INOPIBHSIJIBHA XAPAKTEPUCTUKA TEMOMIKPOIUPKYJISITOPHOI'O
PYCJIA CTOBBYPA CIJTHUYHOI'O HEPBA I YPIB I1PU O/JTHAPA3OBOMY
BBEJEHHI KPIOKOHCEPBOBAHOI IIJIAIIEHTH TA TOCTPOMY
ACEIITUYHOMY 3AIIAJIEHHI

P.B. Ceupuorwk, K.B. lllenimyxo, O.A. llonug’ana, 1.B. Knunauenko

Mema pooomu — susyumu peaxyii 2eMOMIKPOYUPKYAAIMOPHOZO PYCId CIOHUYHO20 Hepea
Ha 00HOKpammue 66e0eHHsl KPIOKOHCEPBOBAHOT Naayenmu i 6HympiuHbouepesHe 66e0eHHs
A-kapazeneny.

Mamepian i memoou. Ilposedeno excnepumenmanvhe OOCIONCEHHA CMOBOYpA
cionuunozo nepsa na 100 cmamegospinux wypax. 3acmocogysanu cicmono2iuni memoou
00CHi0HCEHHSL.

Pesynomamu. Bemanosneno, wo npu mpauwcniaumayii KpiOKOHCEP8OBAHOT NaAYeHmuU
peazyioms yci 1auKu 2emomikpoyupkyasmoprnozo pycaa (I'MLP) cmoebypa cionuunozo

nepea. Tak, pesucmuena nanxa I MLP cmosbypa cionuunoeo nepea npu mpancnianmayii

KpIOKOHCEp8O6anoi  naayeHmu HOCMYROBUM — 30LMbULEHHAM
NOKA3HUKIG CepeOHix OlamMempis i3 MAKCUMAIbHUM 3HAYeHHAM Ha 5-7-my 006u ma

Xapaxkmepusyeanacs

noguum 6ionosnenusm ix na 10-my 006y oocniosxcenns. Ilpu mooenoeanui 2ocmpozo
ACenmu4HO20 3aNaieHHs O4epesurly BI03HAYAEMbCs pi3Ke 3MeHuenHs diamempie na 2-3-
mio 000U 3 HACMynHUM 30i1bueHHAM ix npomseom 5-14 0i6 ma eionosnennam na 30-my
000).

Ipu mpancnaanmayii kpiokoncepeosanoi niayenmu oominna nanka I’ MIP cymmeso
peazysana 30inbueHHAM cepeOHb020 OlamMempa Kaninapie na 5-my 000y. Ilpu mooenosanni
20CMPO20 ACENMUYHO20 3aNdIeH s OYePeSUHU CepeOHill diamemp Kaniiapie 30inbuuecs
Ha 1-my 0006y i ne nogepHy6cs 00 3HaYeHb NOKAZHUKIE KOHMPONbHOI 2pynu Ha 30-ny 006y
00CHi0HCEHHSL.

€muicna namka peazyéand HA MPAHCHAAHMAYIIO  KPIOKOHCEPBOBAHOI  niayeHmu
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30LIbUEHHAM OlaMempi6 3 MAKCUMAbHUM 3HAYEHHIM HA 5-my 000y [ GIOHOGIEHHM
Ha 10-my 006y Odocnioxcenns (p<0,05). Ilpu mooenro6anHi 2ocmpoco acenmuiHoco
3ananenus 04epesuHl Gi03HAUAEMbCs MAKONC 30iIbULeHHS OlaMempi8 3 MAKCUMATbHUM
3HaueHHaM Ha 7-my 000y. Ha 30-my 006y 00cniodceHHs NOKA3HUK He CSeHYE MedlC
KOHMPOIbHOL 2pyni.

Bucnosok. Oonopasoee 66edennsi (hpazmenny KpiokOHCePBOBAHOT NAAYEHMU BUKIUKAE
KOPOMKOMPUBALL 3MIHU 8 2eMOMIKPOYUPKVISIMOPHOMY PYCIi Cmogoypa CIOHUYHO20
Hepea 3 MAKCUMAIbHUMU 3HAYEHHAMU HA 5-7-My 000y OO0CHIONCEHHs, HA GIOMIHY
8I0 00HOPA306020 68e0eHHs Sme A-kapaceneny ((Sigma, CILIIA), sike npussooumv 00
PeaKmugHo20 3anaieHHs, Wo mpusac npoms2om 6cbo2o excnepumennty oinvuie 30 0ib.

Kniouesvie cnosa:
CMBOI, Ce0anuyHblll
Heps, 2eMOMUKDOYUD-
KVIIAMOpPHOe pycio,
KPUOKOHCEPBUPOBAHHASL
niayenma, acenmuye-
cKoe gocnalienie.

Knunnaeckas u skcme-
pUMEHTAJIbHAS MTaTO-
norus T.19, Ne2 (72).
C.39-45.

CPABHUTEJIBHASI XAPAKTEPUCTUKA TEMOMUKPOLUPKYJIATOPHOI'O
PYCJIA CTBOJIA CEJAJIMIIHOI'O HEPBA KPbIC ITPU OJJHOPA3OBOM
BBEJEHUU KPUOKOHCEPBUPOBAHHO ILIALIEHTHI 1 OCTPOM
ACEIITUYECKOM BOCITAJIEHUHN

P.B. Ceupuowk, K.B. Illenumvko, A.A. Ilonusvana, H.B. Knvinauenxo

Ilenv padomer — uzyuume peakyuu 2eMOMUKPOYUPKYIAMOPHO2O pYCid CME0Ld
ce0anuyHo20 Hepea Ha OOHOKPAMHOE 88e0eHUe KPUOKOHCEPEUPOBAHHOU NIAYEHMbl U
BHYMPUOPIOUIHOE 86C0CHUEe A-KAPA2eHEHA.

Mamepuan u memoowl. [Iposedeno sKkcnepumenmanbHoe UCCie008anue Cmeoid
cedanuwynozo nepeéa Ha 100 nonosospenvix xpwvicax. Ilpumensinu eucmonozudecxkue
Memoobl UCCTEO0BAHUSL.

Pezynemamut. Ycmanoeneno, 4mo npu mpaHcHAAHMAyUY KPUOKOHCEPEUPOBAHHOU
NIAyeHmsl peazupyiom 6ce 38eHbs 2eMOMUKPOYUPKYIamoproeo pycia (I'MI]P).
Tax, pesucmusnoe 36eno I'MIIP cmeona cedanuwgnozo Hepea npu mpaHcniaHmayuu
KPUOKOHCEPBUPOBAHHOU NIAYECHMbL XAPAKMEPUZ0B8AIOC, NOCMENEHHbIM YEenudeHuem
nokasameneil CpeoHux OUaAMempos ¢ MAKCUMATbHbIM 3HAYeHueM Ha 5-7-e cymru u
nonnvimM occmanosnenuem ux na 10-e cymku uccrneoosanus. Ilpu mooderuposanuu
0CMPO20 ACENMUYECKO20 BOCNALCHUS OPIOWUHbI OMMEUAemcs: pesKoe YyMeHbuleHue
ouamempog Ha 2-3-e cymxu ¢ NOC1eOVIOWUM yeerudeHuem ux ¢ mevenue 5-14-x cymox u
soccmanosnenuem na 30-e cymxu.

Ilpu mpancnianmayuu KpUOKOHCEPBUPOBAHHOU naayeHmvl oomenHoe 36eno I MIL[P
CYWECMBEHHO Peazuposano yeeiudyeHueM cpeoHezo Ouamempa Kanuuisapos Ha S-e
cymku. IIpu MoOenuposanuy ocmpoz2o acenmu4ecko2o 80CNAaileHus OPIOUWUHbL CPEOHUTL
ouamemp Kanuiiapos y8eauduics Ha 1-e cymxu u ne 6epHyICs K 3HAUEHUSM NoKa3ameretl
KOHMPOAbHOU 2pynnel Ha 30-e cymKu uccied08aHus.

Emkocmnoe  36eno  peacupoeano Ha - MpAHCHAAHMAYUIO  KPUOKOHCEPBUPOBAHHOU
naayeHmol yeeniudeHueM Ouamempos ¢ MAKCUMANbHbIM 3HAYeHueM Hd 5-e cymKu u
soccmanosnenuem Ha 10-e cymku uccanedosanus (p <0,05). Ilpu moodenuposanuu
O0CMPO20  ACENMUUECKO20 BOCNANEHUS. OPIOUWUHbL OMMEUAemcs: makdice yeenuuenue
oUaMempos ¢ MaKCUMATbHbIM 3HaueHuem Ha 7-e cymiku. Ha 30-e cymxu uccredosanust
noxasamensb He 00CMue Spanuy KOHMpOIbHOU pYNNbL.

Bubieoo. Oonoxpamnoe 6sedenue paemenma KpUOKOHCEPEUPOBAHHOU NIAYEHINbL
8bI3bIBACHT KPAMKOBPEMEHHbIE USMEHEHUS 8 2EMOMUKPOYUPKYISAMOPHOM pycie CMEod
Ce0anuumHo20 Hepea ¢ MAKCUMANbHLIMU SHAYCHUAMU HA 5-7-e CYmKU UCCIe008aHUsl, 8
omauyue om O0OHOKPAMHO20 86edenusi 5 me A-kapazenena ((Sigma, CILLA), komopoe
npUBOOUm K PpeaxmuGHOMY 60CHAIEHUIO, NPOOOINCAIOWEMYCS 8 MedeHue 6ce2o
axcnepumenma bonee 30 cymox.

The work is a fragment of the research project
“Ukrainian Medical Stomatological Academy” at the
Ministry of Health of Ukraine “Experimental and
morphological study of the cryopreserved specimens
of cord blood and embryo-fetal placental complex
(EFPC), diphereline and 1% methacrylic acid ester
action on morphofunctional status of certain internal
organs”, state registration No. 0119U102925, the
author is a contributor of the above project.

In the general pathological process of the human
body, and consequently, in the practicing physician’s
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activity, inflammatory process occupies one of the first
places. The action of the damaging factor causes a local
protective response in the form of inflammation and
involves participation of the whole body, constituting
the main pathogenesis of the disease as a whole. The
main morphological picture of the affected organ also
consists of the inflammation causes [1, 3, 4].

Thus, the inflammatory process in the sciatic
nerve trunk can develop both in its fibers and in
the structure of the membranes, three links of the
hemomicrocirculatory bed also undergo structural
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changes [6, 8].

Hemomicrocirculatory bed (HMCB) is one of
the main links that ensures metabolism not only in
nerve tissues but also in the body as a whole, and is
among the first to respond to administration of various
active substances of different origin into the body by
increasing or decreasing vascular walls and lumen (in
arterioles, capillaries, venules). In addition, HMCB
responds to the manifestations of inflammatory
processes and various environmental, toxic factors,
biologically active additives, food stabilizers, which
are harmful to living organisms [6].

Thus, at present in medicine there is an unsolved
issue of obtaining effective and at the same time
inexpensive biological products that could perform
the substitutional function of a pathologically altered
organ [2,5]. Long-term studies have shown that
cryopreserved placenta can act as such a drug. These
studies have also shown that cryopreserved placenta is
an effective biostimulator and has immunocorrective,
antioxidant, radioprotective and hepatoprotective
properties [7, 9].

The anti-inflammatory effect of this drug is to limit
alternative and to enhance reparative processes [9, 10].

The purpose of the work was to study the response
of the sciatic nerve trunk’s hemomicrocirculatory bed
to a single administration of cryopreserved placenta
and intraperitoneal administration of 1-carrageenan.

Materials and methods

The object of the experimental study was the sciatic
nerve trunk sampled from 100 adult male Wistar rats.
The experiment was carried out in compliance with
the “Rules for the Use of Laboratory Experimental
Animals” (2006, Annex 4) and the Declaration of
Helsinki on Humane Treatment of Animals.

Animals were divided into three groups: group I —
control, 10 animals 10; group II - 45 animals, which
were once injected subcutaneously with a fragment
of cryopreserved placenta amounting 05 cm?®; group
IIT - 45 animals, which were simulated with acute
experimental peritonitis in rats by intraperitoneally
administered 5 mg of A-carrageenan (Sigma - USA) in
1 ml of normal saline per animal.

Animals were sacrificed by overdose of thiopental
anesthesia according to the established terms (days 1,
2,3,5,7,10, 14, 21, 30). Fragments of the sciatic
nerve trunk were embedded into paraffin according to
conventional methods and histological sections were
made, which were stained with: hematoxylin-eosin
according to Van Gizon and Hart (paraffin sections),
with polychrome stain, methylene blue.

To calculate the results, the diameter in the HMCB
vessels of the sciatic nerve trunk was measured.
We used a microscope with Olympus C 3040-ADU
digital photomicrographic attachment with programs
adapted for research data (Olympus DP - Soft, license
No. VJ285302, VT310403, 1AV4U13B26802) and
BIOREX 3 (serial No. 5604). Mathematical processing
of the data was performed using standard methods of
variation statistics: calculation of mean values (M),
errors of mean values (m), Student's criterion (t-test).
Discrepancies at (p <0.05) were considered reliable.

Results of the study and their discussion

The morphometric parameters analysis of the
resistive link of the sciatic nerve trunk HMCB in a
single administration of cryopreserved placenta (group
II) did not change equally during the experiment.
Comparative analysis of group II between the terms
of the study showed (fig. 1) that on the 2nd day the
arterioles diameter did not increase significantly
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Fig. 1. Comparative characteristics of the mean diameter in the arterioles of the sciatic nerve trunk.
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compared to the 1st day (p> 0.05). Within 3-5 days,
this index increased, but we did not find a significant
difference between these terms. On the 7th day, the
index decreased slightly, but when comparing it to the
previous term, no significant difference was found (p>
0.05). On the 10th day, the mean value of the arterioles
diameter decreased insignificantly compared to the
previous term (p> 0.05). Within 10-30 days, this index
was decreasing, but the difference reliability was not
significant.

Comparing the mean diameter of arterioles in
group II to the similar index of the control group, we
found an increase in the index value, but the difference
was significant only during days 2-7.

Studying the mean diameter of arterioles between
the terms of the study in the group of animals that
were induced aseptic inflammation of the peritoneum
(group II1), we found the following changes: on day
2, we found a significant increase compared to day
1 (p <0,05); on the 3rd day, the value of this index
increased slightly, the significance of the difference
compared to the 2nd day was insignificant, and in
comparison with the Ist day - significant at p <0.05.
Further analysis showed an increase in the index on

the 5th day, the difference reliability was p> 0.05.
During the 5th-14th days, the index continued to
be without increase, but the difference reliability
between these four terms was not significant (p>
0.05). On the 21st day, the value remained at the
level of thel4th day. On the 30th day the index value
decreased, but compared to the 21st day we have not
found a significant difference between these terms.

Analysis of the arterioles mean diameter when
comparing group III to the control group animals,
showed an increase in this parameter. If on the Ist
day this decrease was not significant, then on the 2nd
and the 3rd days we found its significant increase at
p <0.05. During the 5th-21st days, the mean diameter
of the arterioles was significantly larger in group
I, compared to the similar index of the control
group, with the highest value on the 14th day. When
comparing the index values on the 30th day to the
control group, we found a slight decrease in the index
value.

The exchange link of the sciatic nerve trunk HMCB
with a single administration of a cryopreserved
placenta fragment did not change equally. Analysis
of the capillaries mean diameter is presented in fig. 2.
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Fig. 2. Comparative characteristics of the capillaries’ mean diameter of the sciatic nerve trunk.

In animal group 2 we found an increase in the index
value on the 2nd day, the discrepancy between the
previous study period was reliable (p <0.05). Within
3-5 days we found a slight increase in this parameter,
but the difference reliability between the terms was
absent. Starting from day 7, we found a decrease in this
parameter, but this decrease was not significant. Starting
from the 10th day, a decrease in this index value was
found, compared to the 7th day. On the 14th-30th days,
there was no significant fluctuation of the index within
1 day.

Comparing group II to the control group animals,
we found a significant increase in the capillaries’
mean diameter on the 2nd-7th days at p <0.05, with a
maximum value on the 5th day of the study. Starting
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from the 10th up to the 30th day, the index value was
within the control group limits.

In the simulation of acute aseptic peritonitis in rats,
it was found that the mean diameter of the capillaries
during the experiment changed, the data are presented
in fig. 2. On the st day, this index increased as much as
possible. We found a reliable difference (p <0.05). On
the 3rd day, it did not increase significantly compared
to the 2nd day. Further analysis showed an increase in
the index value on the 5th day, compared to the previous
term, the reliability was p> 0.05. The index continued
to increase during the S5th-14th days, the difference
reliability between these four terms was not revealed.
On the 21st day, the maximum value of the index was
observed. On the 30th day, this figure decreased, the
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difference with the previous term was not significant (at
p> 0.05).

When comparing the control and group III of
animals, we found that on the Ist-3rd days the mean
diameter of the capillaries increased. This increase was
significant. On the 5th-14th days, the index value was
significantly higher between groups. The difference
reliability between the groups was high (p <0.05). On

the 21st day, the index grew as high as possible. On the
30th day, the index value decreased, but was reliably
high compared to the control group.

Carrying out the statistical analysis of the vessels
mean diameter in the capacitive link of the sciatic nerve
trunk, the following changes were revealed. The results
are presented in fig. 3.
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Fig. 3. Comparative characteristics of the mean diameter of the sciatic nerve trunk venules.

Thus, in group 2 of animals, when comparing the
indices of the 2nd and the 3rd days, we found an increase
in the index value. The difference between the terms of
the study was significant when comparing the 1st and the
3rd days (at p <0.05). On the 5th day, this index value
was the maximum, but, comparing it to the previous
term did not reveal a significant difference. On the 7th
day there was a decrease in this index, but the difference
with the previous term was not significant. Starting from
the 10th day, a reliable decrease in this parameter was
found, compared to the 7th day. This index decreased
during the 14th-30th days, but the difference with the
previous term was insignificant. Comparing the same
group with the control animals group, we found a
significant difference only for indices on the 2nd-7th
days of the study (p <0.05).

Studying the index of group III animals, which were
induced acute aseptic inflammation of the peritoneum,
we found the following changes between the terms of the
study. On the 2nd day, we found an increase compared to
the Ist day (p <0.05). Within the 3rd-10th days there was
a further increase in the mean diameter of the venules.
If no difference was found between these terms, then
compared to the Ist day the index value was probably
higher. On the 21srt-30th days there was a decrease in
diameters, but no significant difference between them
was found.

When comparing the control and group III animals,
we found that on the Ist day the index value did not
differ from the control group, and on the 2nd-21st days a
reliable difference when comparing the two groups was
revealed. On the 30th day, the index value decreased, but
did not reach the limits of the control group.

Kuiniuna ta excniepuMenTaibHa naronorist. 2020. T.19, Ne2 (72)

Conclusions

1.Resistive part of the HMCB of the sciatic nerve
trunk during transplantation of cryopreserved placenta
was characterized by a gradual increase in mean
diameters with a maximum value on the 5th-7th days
and their complete recovery on the 10th day. When
modeling acute aseptic peritonitis there is a sharp
decrease in the diameters on the 2nd-3rd days, followed
by their increase on the 5th-14th days and recovery on
the 30th day.

2.Thus, during the cryopreserved placenta
transplantation, the exchange link of the HMCB reacted
significantly by increasing the mean diameter of the
capillaries on the 5th day. In the simulation of acute
aseptic peritonitis, the mean diameter of the capillaries
increased on the 1st day and did not return to the control
group limits on the 30th day of the study.

3.Thus, transplantation of cryopreserved placenta
causes an increase in the diameter of the capacitive link
of the hemomicrocirculatory bed with the maximum
value on the 5th day and recovery on the 10th day of
the study (p <0.05). In the simulation of acute aseptic
peritonitis, there is also an increase in diameters with
the maximum value on the 7th day. On the 30th day of
the study, the index value did not reach the limits of the
control group.

4.Administration of a single fragment of
cryopreserved placenta causes short-term changes
in the hemomicrocirculatory bed with the maximum
values on the 5th-7th days of the study, in contrast to a
single administration of 5 mg of A-carrageenan (Sigma
- USA), which leads to reactive inflammation and lasts
throughout the experiment for over 30 days.
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