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The paper is a fragment of the research project, car-
rying out at the Department of Histology, Cytology and
Embryology at Higher State Educational Establishment
of Ukraine “Ukrainian Medical Stomatological Acad-
emy”, MoH of Ukraine, entitled “Experimental-morphol-
dical study of the effect of cryopreserved placenta’s
transplants and other exogenous factors onto morpho-
functional state of viscera” (State registration number:
0113U006185).

Small intestine pathology is accompanied by chron-
ic inflammatory processes and, consequently, result-
ing in metabolic disorders, leading to malabsorption
syndrome [1]. Considering the fact that such diseases
often occur in individuals of working age, treatment of
the diseases requires certain material costs, highlight-
ing the social and economic importance of the problem
[2].

Clinical symptomatology of various chronic diseases
of the small intestine is common and leads to errors in
making the correct diagnosis. Major pathophysiological
factors of small intestine inflammation are chronic diar-
rhea, raise of osmotic pressure in the intestine cavity,
intestinal hyperexudation, hypersecretion, (exudative
enteropathy), accelerated transit of intestinal contents
[2]. Pathomorphologically, the pattern of chronic affec-
tion of the small intestine is characterized by the signs
of inflammation and dystrophic lesions in the mucous
coat with subsequent atrophy of the wall. Pathological
processes can be extended to the entire area of the in-
testine or be local in nature [3,4,5].

Recently, many publications have appeared on how
to use tissue specimen transplantation in multiple in-
flammatory diseases of the small intestine. Therefore,
transplantation of cryopreserved placental tissues is
widely used. At the same time, no evidence of legal and
well-reasoned use of these specimens has been found
in the literature, as well as detailed experimental stud-
ies, demonstrating the efficacy of this therapy.

Thus, the analysis of morphological manifestations
of cryopreserved placenta transplantation effect in con-
junction with acute aseptic inflammation of rat perito-
neum is crucial.

Purpose. The research was aimed at comparative
analysis of changes in morphometric parameters of rat
small intestine wall in acute aseptic inflammation of the
peritoneum and its correction by cryopreserved placen-
ta transplantation.
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Material and Methods. The object of the experi-
mental study was the small intestine (duodenum, jeju-
num and ileum) wall, extracted from 115 Wistar senior
male rats. Animal housing and experiments on them
have been carried out in compliance with the “General
Ethic Rules for Conducting Experiments on Animals”
(2006, Annex 4) and Declaration of Helsinki on ethical
principles for medical research involving human sub-
jects.

The animals have been assigned to five groups:
Group | (n=5) included intact animals; Group Il (n=10)
included control animals, who were single time ad-
ministered with 1 ml intraperitoneal saline; Group IlI
(n=10) included control animals, who were single time
administered with 1 ml intraperitoneal saline and who
were made incision on the outer surface of the hip with
subsequent suture ligation; Group IV (n=45) was single
time administered with intraperitoneal |-carrageenan
(Sigma — USA) (5 mg in 1ml saline per one animal) to
induce the acute aseptic inflammation of the peritone-
um; Group V (n=45) was single time administered with
intraperitoneal I-carrageenan (Sigma — USA) (5 mg in
1ml saline per one animal) to induce the acute aseptic
inflammation of the peritoneum with subsequent single
time administration of subcutaneous cryopreserved
placenta (“Platex-Placental” medical immunobiologi-
cal agent, State Registration Certificate No0.73408-
30020000, July, 9, 2008).

The animals were killed under thiopental anesthe-
sia overdose in compliance with the scheduled periods
(1, 2, 8,5, 7, 10, 14, 21, 30 day of the experiment).
Pieces of small intestine (duodenum, jejunum and
ileum) were compressed by paraffin and epoxy accord-
ing to conventional technique. The obtained blocks
were sectioned and stained with hematoxylin-eosin
and methylene blue. The overall thickness of the wall,
thickness of mucous coat and submucous layer in rat
duodenum, jejunum and ileum has been measured. Mi-
croscope with Olympus C 3040-ADU digital micropho-
tohead with Olympus DP - Soft software, adapted for
the herein studies (License No. VJ285302, VT310403,
1AV4U13B26802) and BIOREX 3 (serial number 5604)
has been used. Mathematical treatment of the material
has been carried out using the conventional methods of
variation statistics: calculation of mean values (M), error
of mean (m), Student>s T-test (t). Differences were con-
sidered to be reliable, when p < 0.05.
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Results and Discussion. The analysis of morho-
metric parameters of rat small intestine mucosa thick-
ness on all segments (duodenum, jejunum and ileum) in
control group Iland lll has shown no statistical difference
between them throughout the experiment. Reliability of
differences is insignificant in p >0,05. The comparison
of these parameters with similar ones in the intact group
of rodents has shown that reliability of difference was
insignificant, too (p>0,05). This fact allows further com-
parison of studied morphometric parameters of animal
group IV and V with the similar ones in the intact group
only, not considering the data from control groups.

Statistical analysis of the overall thickness of small
intestine wall, thickness of mucous coat and submu-
cous layer in various segments has shown that in the
group of animals with induced acute aseptic inflam-
mation of the peritoneum (Group IV) the peak values of
these parameters became apparent on the 10-14 day of
the experiment (Figure 1A and B). Reliability of values
is significant for the duodenum and jejunum. Starting
form the day 21, the values of the analyzed parameters
were lowering. On day 30 it was established that these

parameters were decreasing, not always reaching to the
values of the similar parameter in the intact group.

Further study of changes in morphometric param-
eters in Group V, who underwent single time subcuta-
neous transplantation of cryopreserved placenta as the
corrector of inflammation, induced by the simulated
acute aseptic inflammation of the peritoneum, has es-
tablished that changes in the parameters was somehow
different.

In this way, the analysis of morphometric param-
eters of the overall thickness of the duodenum wall in
Group V showed that they varied differently throughout
the experiment. The results are presented in Figure 2A.

Administration of cryopreserved placenta in con-
junction with acute aseptic inflammation of the perito-
neum promotes the overall thickening of the intestine
wall that becomes apparent from day 1 to day 10 of the
experiment. On day 1 the overall thickening of the intes-
tine wall was noted; however it was insignificant in com-
parison with the intact group. From day 2 to day 5 this
parameter was increasing. Its comparison with the in-
tact group was significant in p<0,05. Starting from day
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Figure 1. Overall thickness of wall (A); thickness of duodenum, jejunum and ileum mucosa (B)
in conjunction with acute aseptic inflammation of the peritoneum.
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Figure 2. Overall thickness of wall (A); thickness of duodenum, jejunum and ileum mucosa (B)
in transplantation of cryopreserved placenta in conjunction with acute aseptic inflammation of the peritoneum.

5 to day 10 of the experiment the parameter of overall
thickness of wall remained unchanged, though it was
significantly higher, as compared with the intact group.
On day 14 the overall thickness of the intestine wall was
reduced, but the reliability of difference was significant
only in comparison with the intact group. On day 30 the
parameter of the overall thickness of wall was within the
similar parameter in the intact group.

Statistical analysis of duodenum mucosa thickness
showed that it varied throughout the experiment. The
results are presented in Figure 2B. On day 1-2 no sta-
tistical difference in mucosa thickness, as compared
with the similar parameter in the intact group, was ob-
served; reliability of difference in p>0,05. From day
3 to day 10 of the experiment this parameter was sig-
nificantly higher with peak value on day 5, as compared
with the intact group (p<0,05). Starting from day 7 to
day10 the mucosa thickness was reducing and this re-
duce was significant, as compared with the intact group
in p<0,05. On day 14-21 of the experiment no signifi-
cant difference in this parameter was noted, as com-
pared with the intact group, and on day 30 it was within
the latter.

Statistical analysis of duodenum submucous layer
thickness has shown that it also varied differently
throughout the experiment. A significant increase of
this parameter has been noted on day 2-5, as com-
pared with the intact group. On day 5-10 a significant
thinning of the submucosa was observed, as compared
with the similar parameter in the intact group. During
the day 14-21 this parameter was decreasing, but such
decrease was insignificant. On day 30 the value of this
parameter was similar to the same parameter in the in-
tact group.

Administration of cryopreserved placenta in con-
junction with acute aseptic inflammation of peritoneum
promotes enlargement of the overall thickness of jeju-
num wall that becomes apparent from day 1 to day 5 of
the experiment (Figure 2A). The comparison of this
parameter with the periods of the experiment showed
no reliability of difference. While comparing the pa-
rameter between day 1 and day 3 and day 1 and day
5, the reliability of difference was observed in p<0,05.
On day 7 a decrease in the overall thickness was noted.
The comparison with the previous period showed that
this reduction was insignificant (p>0,05). On day 10 this
parameter significantly decreased, as compared with
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day 7 (p<0,05). From day 14 to day 30 this parameter
were decreasing, but reliability of difference was insig-
nificant.

The following changes have been found while com-
paring the parameter of the overall thickness of the wall
with the similar one in the intact group. From day 1 to
day 10 this parameter was significantly higher (p<0,05),
and starting from day 14 to day 30 no significant dif-
ference from the intact group of animals was observed
(p>0,05).

The analysis of small intestine mucosa thickness pa-
rameter (Figure 2B) has shown its increase from day
1to day 5 of the experiment. The comparison between
these periods revealed a significant reliability of differ-
ence between the day 1 and 3and day 1 and 5 (p<0,05).
On day 7 a decrease in mucosa thickness was noted.
The comparison with day 5 showed that this reduction
was insignificant. From day 10 to day 30 the decrease
of this parameter was observed, though reliability of dif-
ference was insignificant between the periods. While
comparing the parameter of mucosa thickness with the
group of intact animals we have found that from day 2 to
day 10 this parameter was significantly higher (p<0,05).
Starting from day 14 to day 30 of the experiment the re-
liability of differences was insignificant.

The analysis of morphometric parameter of the je-
junum submucous layer thickness has revealed the
increase of this parameter form day 1 to day 5 of the
experiment. The comparison between the periods of
experiment showed insignificant reliability of difference.
While comparing the day 1 and day 5, the reliability of
difference (p<0,05) has been found. Starting from the
day 7 this parameter was decreasing, as compared
with day 5, but such reduction was insignificant. On day
10 we observed a significant decrease of the parameter,
as compared with day 7. From day 14 to day 30 of the
experiment no significant decrease of the parameter
was noted between the periods of the experiment. The
comparison of this parameter with the similar one in the
intact group showed its significant increase on day 2-7.
On day 10-30 no significant difference from the intact
group was noted.

The analysis of morphometric parameter of the
ileum wall thickness (Figure 2A) of Group Il has shown
that it varied differently throughout the experiment. In
this way, administration of cryopreserved placenta be-
tween the periods of the experiment in conjunction with
acute aseptic inflammation of peritoneum promotes
enlargement of the overall thickness of the ileum wall
that becomes apparent from day 1 to day 3 of the ex-
periment with peak values on the 3-5 day, but the reli-
ability of difference between them is insignificant. From
day 5 to day 30 the overall thickness of the ileum wall
reduced, but the reliability of difference between them
was insignificant. The comparison with the intact group
established that starting from day 1 the parameter in-
creased, but no significant difference was noted. From
day 2 to day 5 a significant growth of this parameter
was observed, as compared with intact group (p<0,05).
From day 7 a decrease of this parameter was noted,
but, as compared with intact group, no reliability of dif-
ference between them was found; from day 10 to day

30 this parameter decreased and was within the values
of the intact group.

Statistical analysis of the ileum mucosa thickness
(Figure 2B) between periods of the experiment has
shown its variability throughout the experiment. Thus,
from day 1 to day 3 it increased. On day 5 this param-
eter was maximally high, but while comparing it with
the previous periods, no statistical difference between
them was found. Starting from day 7 to day 14 thick-
ness of mucous coat was reduced, but this reduction
was insignificant, as compared with the previous period
(p>0,05). Starting from day 21 to day 30 insignificant
decrease of this parameter was noted, too. The fol-
lowing dynamics was observed while comparing this
parameter with the similar one in the intact group: on
day 1 the parameter increased, but no significant differ-
ence between the groups was noted. From day 2 to day
5 of the experiment a significant increase of the param-
eter was detected, as compared with the intact group
(p<0,05). Starting from day 7 to day 30 the parameter
decreased, but no significant difference from the intact
group was noted (p>0,05).

The analysis of statistical data of the ileum submu-
cous layer thickness between the periods of the experi-
ment has revealed the following changes: the increase
of the parameter already on day 1 of the experiment
with subsequent growth up to day 5, reaching the peak
value, but no significant difference between the pe-
riods of the experiment was noted (p>0,05). Starting
from day 7 to day 14 submucous layer thinning was ob-
served, but it was also insignificant. On day 21-30 the
parameter was decreasing, but no significant difference
between the periods of the experiment was noted. The
comparison with the intact group revealed the follow-
ing dynamics: on day 1 the parameter increased, but no
significant difference between the groups was found.
From day 2 to day 5 of the experiment a significant in-
crease of the parameter was observed, as compared it
with the intact group (p<0,05). Starting from day 7 and
finishing on day 30 the parameter decreased, but no
significant difference was noted.

Conclusions. Therefore, the analysis of the param-
eters (overall thickness of wall, thickness of mucous
coat and submucous layer) of three segments of small
intestine (duodenum, jejunum and ileum) has shown
that in simulated acute aseptic inflammation of the peri-
toneum the increase of studied parameters was noted
on day 14 with subsequent decrease of these param-
eters to day 30.

In transplantation of cryopreserved placenta in con-
junction with acute aseptic inflammation of the perito-
neum the increase of studied parameters with peak val-
ues on day 5-7 is observed. It should be noted that such
increase is significant during the analysis of the param-
eters of duodenum and jejunum; reliability of difference
in p<0,05. In the ileum this increase is insignificant. A
decrease of values of these parameters occurs starting
from day 7, and on day 21-30 they are within the values
of the intact group.

Perspectives of further research will encompass
the study of the cellular composition of small intestine
lymphatic system.
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MOP®OMETPUYHA XAPAKTEPUCTUKA CTIHKM TOHKOI KULLUKW NMPU BBEAEHHI KPIOKOHCEPBO-
BAHOI MJIALLEEHTU | ACENTUYHOMY 3AMAJIEHHI OYEPEBUHW Y LLYPIB

LWenitbko K. B., Wenitbko B. I.

Pesiome. MeTot0 faHoro AocnifxXeHHs 6yno BUBYEHHS B MOPIBHAHHI 3MiH MOPDOMETPUYHMX NapaMeTPiB CTiH-
KN TOHKOI KULLKW Y LWYPIB NP FOCTPOMY aCenTUYHOMY 3anajieHHi O4EPEBUHU | MOro KOPEKLLT TpaHCMAaHTaLieo
KPIOKOHCEPBOBAHOI NNALEHTN.

BurBYeHHA napameTpiB (3aranbHa TOBLUMHA CTiHKM, TOBLUMHA CNM30BOi 000IOHKM i MiACNN30BOro npoLuapky)
TPbOX BiAAiNiB TOHKOI KUMKW (12-nanoi, NOpoXHs i knybosa) nokasasno, Wo Nnpyv MOAEsNOBaHHI rOCTPOro acenTuy-
HOrO 3anasieHHs o4epeBMHM 36iNbLUEHHS BUBYEHNX NapameTpiB 3a3Havyanocs Ha 14 noby 3 noganblUvM 3MEHLLEH-
HAM UmMx nokasHwki oo 30 ni6.

Mpwn TpaHcnnaHTauji KPIOKOHCEePBOBAHOI NAALEHTY HA T/i FOCTPOro acenTUYHOro 3anajeHHs O4epPeBUHN Bif-
OyBaeTbCSA 30iNbLUEHHS BMBYEHMX NOKA3HMKIB 3 MakCUManbHUMM 3Ha4YeHHAIMU Ha 5-7 [oby. 3BepTae Ha cebe yBary
TOW dakT, Wo ue 36iNbLIEeHHS ICTOTHO NMpY aHani3i NokasHWKiB 12-nanoi i TOHKOI KMLLKK, AOCTOBIPHICTb Pi3HUL Npu
p <0,05. Y knyb6oBili knwui ue 36inbleHHs He cyTTeBO. MNMounHatoum 3 7 gid, Big3Ha4aeTbCs 3MEHLUEHHS 3Ha4YeHb
LMX NokasHuKiB i Ha 21-30 000y BOHM 3HAXOAATLCSA B MeXaxX 3Ha4YEeHb IHTAKTHOT Fpynu.

KniouoBi cnoBa: ToHKa KnKa, 3anajseHHs, o4epeBuHa, TpaHCcriaHTauisg KpiokOHCepBOBAHOI NaLEHTN, TOB-
LLMHA CTIHKM KNLWKN, MOPdOMETPIA.
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MOP®OMETPUYECKAA XAPAKTEPUCTUKA CTEHKN TOHKOINO KULLUEYHUKA NMPU BBEOEHUU KPU-
OKOHCEPBUPOBAHHOW NMNALLEHTbI U ACENTUYECKOM BOCMAJIEHUU BPIOLLUMHbI Y KPbIC

LWenutbko K. B., Lenutbko B. U.

Pesiome. Llenbio jaHHOro nccnenoBaHuns 6bi10 M3ydeHre B CpaBHEHMM N3MEHEHN MOp@dOMEeTPMIYECcKnx na-
pamMeTpoB CTEHKM TOHKOW KULLKM Y KPbIC MPX OCTPOM acenTUYecKOM BOCMNaNeHnn GPIoLNHBI 1 ero KOppeKumnn
TpaHCaHTaunen KPOKOHCEePBMPOBAHHOM MJaLEeHThI.

M3yyeHne napameTpoB (00LIAs TOMLLUMHA CTEHKM, TOMLWMHA CM3NCTON 0O0NOYKN U NMOACANU3UCTON OCHOBBI)
Tpex oTaenoB TOHKOM kuwku (12-nepcTHas, Towas 1 NoaB3aoLlHas) nokasasno, YTo NPy MOOeNNPOBaHNM OCTPOro
acenTn4eckoro BocnaseHns 6poLLMHbl yBENNYEHME U3YHEHHbIX MapaMeTpoB 0TMeYanoch Ha 14 cyTku ¢ nocneay-
IOLLVIM YMEHbLLEHMEM 3TUX NokadaTenein k 30 cyTkam.

Mpw TpaHcnNaHTaumMm KPMOKOHCEPBMPOBAHHOM NMiaueHTbl Ha GOHE OCTPOro acenTUYeCcKoro BocnaneHus 6pio-
LLUNHBI MPOUCXOOUT YBENIMYEHNE N3YHEHHbIX MOKasaTenel ¢ MakCUManbHbIMU 3Ha4YeHusaMmn Ha 5-7 cytkn. Obpa-
LwaeT Ha cebst BHMMaHMe TOT dakT, Y4TO 3TO YBeSIMYeHMEe CyLLEeCTBEHHO NpY aHanmn3e nokasartenen 12-nepcTHom 1
TOLLEN KULLKN, AOCTOBEPHOCTb pasHuupbl npu p<0,05. B NoAB340LWHOM KALWKE 3TO YBENNYEHNE HE CYLLLECTBEHHO.
HauunHasa ¢ 7 cyTok, OTMEYaeTCsd YMEHbLUEHME 3HAYEHNI 3TUX Nokadatenen n Ha 21-30 CyTKM OHM HAxXOAAaTCs B
npenenax 3Ha4yeHn MHTaKTHOM rpymnnbl.

KnioueBble cnoBa: TOHKas Kulika, BOCnaneHne, 6piollnHa, TpaHcnaaHTauus KpUOKOHCEPBUPOBAHHOM nna-
LLEHTbl, TOMLLMHA CTEHKN KULLKM, MOPPOMETPUS.
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MORPHOMETRIC CHARACTERISTIC OF RAT SMALL INTESTINE WALL IN ADMINISTRATION OF CRYO-
PRESERVED PLACENTA AND ASEPTIC INFLAMMATION OF PERITONEUM

Shepitko K. V., Shepitko V. I.

Abstract. Small intestine pathology is accompanied by chronic inflammatory processes and, consequently,
resulting in metabolic disorders, leading to malabsorption syndrome. Considering the fact that such diseases often
occur in individuals of working age, treatment of the diseases requires certain material costs, highlighting the social
and economic importance of the problem.

The research was aimed at comparative analysis of changes in morphometric parameters of rat small intestine
wall in acute aseptic inflammation of the peritoneum and its correction by cryopreserved placenta transplantation.

The object of the experimental study was the small intestine (duodenum, jejunum and ileum) wall, extracted
from 115 Wistar senior male rats. Animal housing and experiments on them have been carried out in compliance
with the “General Ethic Rules for Conducting Experiments on Animals” (2006, Annex 4) and Declaration of Helsinki
on ethical principles for medical research involving human subjects. Differences were considered to be reliable,
when p < 0.05.

The analysis of morhometric parameters of rat small intestine mucosa thickness on all segments (duodenum,
jejunum and ileum) in control group Il and Il has shown no statistical difference between them throughout the ex-
periment. Reliability of differences is insignificant in p >0,05. Statistical analysis of the overall thickness of small
intestine wall, thickness of mucous coat and submucous layer in various segments has shown that in the group of
animals with induced acute aseptic inflammation of the peritoneum (Group 1V) the peak values of these parameters
became apparent on the 10-14 day of the experiment. Reliability of values is significant for the duodenum and jeju-
num. Starting form the day 21, the values of the analyzed parameters were lowering. On day 30 it was established
that these parameters were decreasing, not always reaching to the values of the similar parameter in the intact
group.

Administration of cryopreserved placenta in conjunction with acute aseptic inflammation of the peritoneum pro-
motes the overall thickening of the intestine wall that becomes apparent from day 1 to day 10 of the experiment.
On day 1 the overall thickening of the intestine wall was noted; however it was insignificant in comparison with the
intact group. From day 2 to day 5 this parameter was increasing. Its comparison with the intact group was signifi-
cant in p<0,05. Starting from day 5 to day 10 of the experiment the parameter of overall thickness of wall remained
unchanged, though it was significantly higher, as compared with the intact group. On day 14 the overall thickness
of the intestine wall was reduced, but the reliability of difference was significant only in comparison with the intact
group. On day 30 the parameter of the overall thickness of wall was within the similar parameter in the intact group.

Therefore, the analysis of the parameters (overall thickness of wall, thickness of mucous coat and submucous
layer) of three segments of small intestine (duodenum, jejunum and ileum) has shown that in simulated acute asep-
tic inflammation of the peritoneum the increase of studied parameters was noted on day 14 with subsequent de-
crease of these parameters to day 30.

In transplantation of cryopreserved placenta in conjunction with acute aseptic inflammation of the peritoneum
the increase of studied parameters with peak values on day 5-7 is observed. It should be noted that such increase
is significant during the analysis of the parameters of duodenum and jejunum; reliability of difference in p<0,05. In
the ileum this increase is insignificant. A decrease of values of these parameters occurs starting from day 7, and on
day 21-30 they are within the values of the intact group.

Keywords: small intestine, inflammation, peritoneum, transplantation of cryopreserved placenta, intestine wall
thickness, morphometry.
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