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MORPHOMETRIC CHARACTERISTICS OF THE SCIATIC NERVE
TRUNK STRUCTURAL COMPONENTS WITH A SINGLE
INTRODUCTION OF CRYCONSERVED PLACENTA AGAINST THE
BACKGROUND OF ACUTE ASEPTIC INFLAMMATION IN RATS

MOPOOMETPUYHA XAPAKTEPUCTUKA CTPYKTYPHUX KOMIIOHEHTIB CTOBBYPA CI-
JTHUYHOTI'O HEPBA TP OJTHOPA30BOMY BBEJEHHI KPIOKOHCEPBOBAHOI ILIAILE-
HTHU HA TJI TOCTPOI'O ACEIITUYHOI'O 3AITAJIEHHI ¥ LIIYPIB

Pe3rome. [locimkeHHs TpoBeeHO HA 55 cTaTeBO3piinX mypax camipix. [lokazana muHamika 3MiH Mopdome-
TPUYHUX TTAPAMETPIB MPH OJJHOPA30BOMY BBEJCHHI KPiIOKOHCEPBOBAHOI IUIAIICHTH HA TJIi TOCTPOTO aCeTTHY-
HOTO 3allaJICHHI y 1rypiB. TakuM YMHOM, JOBEJCHO, IO OJHOPA30BE BBEAHHS KPIOKOHCEPBOBAHOI IUIAIICHTH
Ha TJII TOCTpE aceNTUYHE 3allaJeHHs CTOBOypa CIIHUYHOTO HepBa, BUKIMKAHE OJTHOPAa30BUM BHYTPIIIHOOYE-
PEBUHHIM BBEICHHSM A-KapareHeHy MMPHU3BENO 10 3arajlbHUX 3MiH Y CTOBOYpI CiTHUYHOTO HEPBA MaKCHUMa-
npHO Ha 10-y moOy nocmimkeHHs qoctoBipHa pisHuLs (p>0,05) 1 mogaIbIIMM JOCTOBIPHUM BiIHOBJICHHSIM
noka3Huka Ha 21-y no0y. Tepmin 21-a niba micis 0AHOPA30BOTO BBEACHHS KPIOKOHCEPBOAHOT TIIAIICHTH Ha
TJIi TOCTOPTO aCENTUYHOTO 3aIajJeHHs] CIIHUYHOTO HEPBA Y LIYPiB € JOCTATHIM /ISl TOTO, 00 OI[IHUTH KiHIIEeBi
PE3yJIBTaTH pEreHePaTOPHHUX MPOLECIB CTPYKTYPH CiTHHYHOTO HEPBA YIIKOHKEHOTO 3aMlaJIbHAM IIPOIIECOM Y

mypa.
KirouoBi csioBa: cToBOyp, CiTHUYHMIA HEPB, KPIOKOHCEPBOBaHA IUIALICHTA, A-KapareHeH, acenTHYHE 3ara-

JICHHS pereHeparis.

At present, the innovative biotechnological methods
for treatment of inflammatory processes continue to
be experimentally studied. One of such biotechnolog-
ical methods has been recognized to be the method
for inflammatory processes correction by administra-
tion the biological origin drugs to rats. Such a drug is
cryopreserved placental tissue that activates the com-
pensatory resources of damaged cells and tissues,
triggers the regeneration processes, the process of lost
tissue cells replacement [1-3].

Inflammation in combination with the metabolic
process disorders of varying degrees and neurological
symptoms of different etiology is the most typical
clinical manifestation that occur with inflammation of
the sciatic nerve [4, 5]. One of the main pathophysio-
logic factors of the sciatic nerve inflammation are
chronic intoxication, diseases of viral, bacterial
origin, generalized infection (purulent inflamma-
tions), metabolic disorders, use of food supplements,
preservation agents, traumas of different origin (battle
traumas), frequent overcooling in military service-
men [1, 2, 6, 7]. Therefore, the clinical symptoms of
various chronic diseases in the peripheral nervous
system has much in common with diseases of the sci-
atic nerve trunk, and leads to errors in establishing the
correct diagnosis, and in subsequent prognosis for re-
covery with the nervous peripheral system’s inflam-
mation [8-10].

The pathomorphological picture of the inflamma-
tory process in the sciatic nerve is characterized by

signs of inflammation and dystrophic changes in the
structural elements of the sciatic nerve trunk and
nerve fibers with their subsequent atrophy. The
pathological process can be local in nature and it can
spread over the entire area along the sciatic nerve
trunk’s course [1, 4, 6].

It should be taken into account that inflammations
of the sciatic nerve trunk often occur in persons of
working age, military personnel, and in severe course
of the disease they lead to a permanent complete dis-
ability. Treatment of this pathology requires some fi-
nancial expenses, both from the patient and the state,
which indicates the socio-economic importance of
this problem not only in Ukraine but also abroad [4,
5, 11].

Therefore, an urgent problem of modern experi-
mental medicine is the study of morphometric char-
acteristics of the sciatic nerve trunk’s structural com-
ponents with a single administration of cryopreserved
placenta against the background of acute aseptic in-
flammation in Wistar rats. The study of morphomet-
ric manifestations of the disease and the prevalence of
damage can be a key to the proper diagnosis and fur-
ther treatment of inflammatory processes by adminis-
tering cryopreserved placenta not only into the sciatic
nerve trunk, but in the treatment and diagnostics of
the peripheral nervous system as a whole.

The purpose of the study was to establish changes
in morphometric parameters of the sciatic nerve in
rats, with a single administration of cryopreserved
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placenta against acute aseptic inflammation in rats.

Object and methods of the study. The object of the
experimental study was the sciatic nerve trunk ob-
tained from 55 adult Wistar male rats. The experi-
ment was carried out in compliance with the «Rules
for the Use of Laboratory Experimental Animalsy
(2006, annex 4) and the Declaration of Helsinki on
Animal Welfare.

Animals were divided into two groups: Group |
(10 animals) — the control; Group Il (45 animals) —
experimental, including animals who were subcuta-
neously administered a single fragment of cryo-
preserved placenta against the simulated acute asep-
tic inflammation of the sciatic nerve.

Animals were sacrificed by an overdose of thio-
pental anesthesia according to the established terms
(1, 2, 3,5,7, 10, 14, 21, 30 days). For light-optical
study, the sciatic nerve fragment was taken from ani-
mals distal of the middle third of the sciatic nerve, us-
ing the above mentioned technique [4]. The collected
material was fixed by perfusion in 10 % formalin so-
lution with 0.1 phosphate buffer followed by formalin
buffered defixation. Frozen sections 15 um thick were
made by means of MK-25 cryotome. Further slices
were impregnated with silver nitrate by a rapid
method of modification [6].

Olympus C 3040-ADU digital microscope with
photomicrographic attachment was used for the cal-
culations, with software adapted for these studies
(Olympus DP-Soft, license No. VJ285302, VT310403,
1AV4U13B26802) and BIOREX 3 (serial number
5604). Mathematical processing of the material was
carried out using nonparametric standard methods of
variational statistics: calculation of mean values (M),
error of the mean (m), Student's t test (t). Differences
at p<0.05 were considered reliable.

The work is a fragment of the research project at
the Ukrainian Medical Stomatological Academy,
MOH of Ukraine «Experimental morphological study
on the effect of the cryopreserved cord blood prepa-
rations and embryofetoplacental complex (EFPK),
diferelin and 1 % ester of methacrylic acid on the
morphofunctional status of certain internal organsy,
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state registration No. 0119U102925, the author is the
co-executor of the present work.

Results of the study anf their discusson. The sci-
atic nerve trunk in rats is represented by the following
membranes: connective tissue membrane, which co-
vers directly the trunk of the sciatic nerve — epineu-
rium; longitudinally oriented (collagen, elastic) fibers
that act as a septum — perineurium; connective tissue
covering bundles of myelin fibers.

When analyzing the morphometric indices of the
sciatic nerve trunk’s total thickness, it was found that
in group Il animals, during the experiment, they
changed dynamically throughout all terms of the
study. The analysis results are presented in fig. 1.

Thus, comparison of the indices between the
groups revealed an increase in the total thickness of
the sciatic nerve trunk’s wall, from the 1st to the 30th
day of the experiment. Starting from the 1st day, this
parameter significantly increased, with the highest in-
crease on the 7th day. On the 21st day of the experi-
ment, a significant decrease in the total thickness was
detected, compared to the similar index of the intact
group. On the 30th day, a significant increase in the
total thickness of the sciatic nerve trunk was detected.

When comparing the indices of the study terms it

was found that there was a significant increase on the
first day with a significant increase on the 2nd and 3rd
days of the experiment. Further comparison of the in-
dices with each other showed that from the 3rd and
7th day there was no statistical difference revealed.
On the 10th day, this index decreased significantly
again compared to the 7th day of the study. On the
14th day, this index significantly decreased again
compared to the 10th day and on the 21st day it de-
creased significantly and reached the limits of the
control group. On the 30th day of the study, this index
was within the control group’s limits.
In the statistical analysis of the epineurium thickness
between groups during the experiment, the following
changes in the epineurium parameters were revealed.
The results of the analysis are presented in fig. 2.

The epineurium thickness index varied from the
1st to the 30th day with the maximum increase on the
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Fig. 1. The total thickness of the sciatic nerve trunk with a single cryopreserved placenta administration against the
background of acute aseptic inflammation
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Fig. 2. Thickness of epineurium in the sciatic nerve trunk with a single cryopreserved placenta administration against
the background of acute aseptic inflammation

7th day of the study (p<0.05), as shown in fig. 2.

Comparing the epineurium indices between the
study periods, a significant increase on the 1st, 2nd,
3rd, 5th days of the study was found with a reliable
difference between the terms. Starting from the 7th
and up to the 14th day of a significant divergence of
values between the terms, a reliable difference was
also found (p> 0.05). On the 21st - 30th day, the index
reliably reached the limits of the control group.

Studying the average values of the perineurium
thickness it was found that it also varied unequally
during the experiment between the study groups. A
significant increase of this index was detected from
the 1st day with the maximum value on the 10th day
of the experiment. There was a reliable decrease on
the 14th-21st day of the study. Morphometric analysis
of the perineurium thickness between the study peri-
ods (the results of the statistical analysis are presented
in fig. 3) showed that from the 1st to the 2nd days
there was a reliable increase in this parameter.

On the 3rd - 5th day of the study, the index was
still reliably increased, but between the 3rd and the
5th days the growth difference was not reliable. On
the 7th day the index grew significantly compared to
the values of the 5th day and reached its maximum on
the 10th day. The 14th day was characterized by a sig-
nificant decrease compared to the 10th day. On the

21st day of the study, the perineurium index reached
the limits of the control group and maintained within
these limits until the 30th day.

The endoneurium also responded to acute aseptic
inflammation as it is shown in fig. 4. Statistical anal-
ysis between the groups showed that it slightly grew
on the 1st day. On the 2nd day, it grew rapidly and
reliably, where it maintained until the 5th day of the
study. It reached the maximum of 10th day. From the
10th day of the study up to the 30th day it declined
rapidly.

Analyzing the indices between the study periods,
we found an increase on the 1st day, with a significant
increase on the 2nd day where it maintained until the
5th day with a significant increase until the 7th day
and maintaining there until the 10th day. Comparing
the indices between the study periods from the 10th
up to the 14th days, we did not find any significant
decrease, with a further drop on the 21st, 30th days.

In general, our findings are consistent with the re-
sults obtained by other researchers [1, 2, 4,7, 12]. The
influence of allogeneic transplantation of embryonic
nerve tissue on the regeneration of damaged periph-
eral nerves was studied and its efficacy in the nerve
restoration was proved [1]. A number of authors stud-
ied and proved the positive effect of cryopreserved
placenta on the nerve restoration processes in their
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Fig. 3. Thickness of perineurium in the sciatic nerve trunk with a single cryopreserved placenta administration against

the background of acute aseptic inflammation
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Fig. 4. Thickness of endoneurium in the sciatic nerve trunk with a single cryopreserved placenta administration against
the background of acute aseptic inflammation

studies of: current techniques and concepts in periph-
eral nerve repair [11]; an assessment method for func-
tional recovery after sciatic nerve injury in the rat [5],
translational strategies in peripheral neuroinflamma-
tion and neurovascular repair [13].

In a rat experiment [2], a comparative histological
study of the peripheral nerve regeneration processes
was performed 14 days after surgery with end-to-side
neural anastomosis and nerve diastasis autoplasty
with another nerve. Autotransplantation revealed en-
casement of the graft with nerve fibers from the prox-
imal end of the damaged nerve. Our study has con-
firmed the regenerative effect of the cryopreserved
placenta and the complete nerve trunk restoration
within the period of 21-30 days.

Conclusions. 1. Thus, a single administration of
cryopreserved placenta against the background of

acute aseptic inflammation of the sciatic nerve trunk
induced by a single intraperitoneal injection of A-car-
rageenan led to a total change in the sciatic nerve
trunk at its maximum on the 10th day of the study, the
difference being reliable (p>0.05) and with further re-
liable recovery of the index on the 21st day. 2. The
term of the 21st day after a single administration of
cryopreserved placenta against acute aseptic inflam-
mation of the sciatic nerve in rats is sufficient to as-
sess the final results of regenerative processes in the
structure of the sciatic nerve damaged by the inflam-
matory process.

Prospects for further research. In future, it is
planned to study the dynamics of hemomicrocircula-
tory changes in the sciatic nerve trunk in the normal
and with a single administration of cryopreserved pla-
centa.
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MOP®OMETPHUYECKASA XAPAKTEPUCTUKA CTPYKTYPHUX KOMIIOHEHTIB CTBOJIA
CEJAJIMIIIHOI'O HEPBA TTPU OJTHOPA30BOM BBEJEHHU KPMOKOHCEPBUPOBAHHOM
HNJTAHEHTBI HA ®OHE OCTPOI'O ACEIITUYECKOI'O BOCHHAJIEHUSA Y KPBIC

Pe3rome. VccnenoBanne npoBeieHO Ha 55 MONOBO3penbIX caMmuax Kpsic. IIpencrasnena quHamMuka u3MeHe-
HUI MOP(HOMETPUYECKUX MapaMeTPOB MPHU OJHOKPATHOM BBEJCHWU KPHOKOHCEPBHUPOBAHHOW IUIAIICHTHI HA
(oHE OCTPOro acenTUUECKOro BOCNANIEHUU y KpbIC. TakuM 00pa3oM, JOKa3aHO, YTO OJAHOKPATHOE BBEJICHUE
KPHUOKOHCEPBUPOBAHHOH ITAIIEHTH! HA ()OHE OCTPOTO acENTHYECKOI0 BOCIIAIICHHS CTBOJIA CEAVIUIIIHOTO He-
PBa, BBI3BAHHOE OJHOPA30BbIM BHYTPHUOPIOIIMHHBIM BBEIICHHEM A-KapparvHaHa MPHUBEJIO K OOIINM HM3MEHe-
HUSIM B CTBOJIC CEAAJHMIIHOIO HEPBa MaKCHMAJILHO HA AECATHIN JEHb MCCICIOBAaHUs, JOCTOBEpHAs pa3HULA
(p>0,05) u mocnenymomEeMy JOCTOBEPHOMY BOCCTAHOBJICHHIO MOKa3aTells Ha MBAANATh MEepBbIi qeHb. Cpok
IBaalaTh OJUH ACHb I1OCJE OJAHOKPATHOTO BBEACHUS KPMOKOHCEPBHUPOBAHHOM IJIALIEHTHI HA (JOHE OCTPOTO
ACENITUYECKOI0 BOCTIAJICHUS] CEAIMIIIHOTO HEPBA Y KPBIC SBJISIETCS] AOCTATOYHBIM TSl TOrO, YTOOBI OLIEHUTH
KOHEYHBIE PE3yJIbTaThl PETCHEPATUBHBIX MPOLIECCOB CTPYKTYPHI CEAATIHMIIHOIO HEPBa, TOBPEXICHHOTO BOC-
MAJIMTCIBHBIM ITPOLECCCOM Y KPBICHI.

KiroueBble cj10Ba: CTBOJ, CeAIHIIHBIN HEPB, KPHOKOHCEPBUPOBaHHAS TUIAIICHTA, A-KapparuHaH, acenTuie-
CKO€ BOCIaJIEHHE, pereHepalusl.

MORPHOMETRIC CHARACTERISTICS OF THE SCIATIC NERVE TRUNK STRUCTURAL
COMPONENTS WITH A SINGLE INTRODUCTION OF CRYCONSERVED PLACENTA
AGAINST THE BACKGROUND OF ACUTE ASEPTIC INFLAMMATION IN RATS

Abstract. The study was carried out on 55 adult male rats. The dynamics of changes in morphometric param-
eters with a single administration of cryopreserved placenta against the background of acute aseptic inflam-
mation in rats is presented. Thus, it was proved that a single administration of cryopreserved placenta against
acute aseptic inflammation of the sciatic nerve trunk induced by a single intraperitoneal injection of A-carra-
geenan led to a total change in the sciatic nerve trunk that reached its maximum on the 10th day with the
reliable difference (p>0.05) and further reliable recovery on the 21st day. The term of 21 days after a single
administration of cryopreserved placenta against the background of acute aseptic inflammation of the sciatic
nerve in rats is sufficient to assess the final results of regenerative processes in the structure of the sciatic nerve
damaged by the inflammatory process in the rat.

Key words: trunk, sciatic nerve, cryopreserved placenta, A-carrageenan, aseptic inflammation, regeneration.
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