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HISTOLOGICAL CHANGES IN THE DUODENAL WALL IN EXPERI MENTAL PANCREATITIS

e-mail: shuturma@tdmu.edu.ua

The morphological state of the duodenum in simdla&gogenic pancreatitis has been studied duringeiperiment on
white rats. It has been established that on dzfytie experiment the reactive changes occurrdiokiin the duodenal wall that were
characterized by the dilatation of lumens and plettof the vessels, edema of the connective tisbtlee mucous and submucous
membranes, thickening and deformation of the @l day 7 of the experiment histological changestructural components of the
duodenum became more drastic, manifested by thegiaand desquamation of the columnar epithelilsl with border, edema of the
stroma, leukocytic infiltration, plethora and destion of the walls of the vessels of microvaseuigt hypertrophy of the acini of the
duodenal glands. On day 14 of the experimentletsiens in duodenum wall were less pronounced imrast to the previous time
period. The plethora of the vessels, edema of abinedissue, leukocytic infiltration and damagettwed cells of epithelial lamina was
decreasing. The detected histological changeseimitiodenum in the experimental pancreatitis areiatrin the search for effective
corrective factors that will lead to normalizatiofrits structural components.
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The paper has been written within the RSW “Remuglef the blood flows of the internal organs arsdues in multiple
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The publications report that pancreatitis can causeige of structural and functional changesen th
duodenum. In this part of the digestive tube thmeaitary tracts of the stomach, liver and pancezas
“intersected”. Therefore, destabilization of ondhafse organs can lead to disorder of morphologtaglis of
the other ones [6, 11]. It has been establishedltbarders of the pancreas cause the lesiong idubdenum
[2, 4], and the severity and nature of morpholdgataormalities are correlated with duration of tieease
[3, 9]. Deformed villi of the duodenal mucosa ardgliamation of the epithelial cells occur in pagiavith
acute pancreatitis. The lumens of blood capillandke intestinal villi are dilated and plethoridhe amount
of globlet cells increase both in crypts and on e The connective tissue of the lamina propaiad
submucous layer is edematic with increased nunfdgmphocytes, histocytes, sporadic eosinophilscatid
tissue basophils. These changes were associatbd imgaired hemodynamics in the vessels of the
microvasculature [1, 11, 18]. It has been found ttrgogenic damage to the pancreas leads to the
development of the significant changes in the sinédistine mucosa [3]. It has been confirmed thet t
epithelium of the mucous membrane, which providegpiimary function, contributes to the compensator
processes aimed at recovering the morphologict efathe small intestine [8]. Therefore, the msoapic
and ultramicroscopic studies of the structural gkarin the duodenal wall in pancreas lesions aardtically
and practically relevant to date.

The purpose of the paper was to determine changes in theuadlahal wall in dynamics after
experimental cryogenic pancreatitis at the micrpgcand ultramicroscopic levels.

Materials and Methods. Histological studies of the reorganization of theodenal wall in the
animals with pancreatitis have been carried ou@®taboratory male white rats with mean body weijht
200 + 5 g. The animals were kept in the standandlitons of the vivarium at the SHEI “I. Horbachkys
Ternopil State Medical University”, Ukraine. Ratene inspected daily for the overall health, bodighteand
lethality. The latter accounted for not greatentb&o in the group of animals with experimental platy.
The experiments were performed in compliance whith“scientific and practical recommendations on the
housing of laboratory animals and experiments emti{5] and the European Convention on the praiacti
of laboratory animals [10]. No violations of etHistandards in the conduct of scientific reseamehbeen
revealed by the commission on bioethics. The ldabgraanimals were assigned into two groups: Group 1
(n=5) involved the intact white rats; Group 2 (nritfvolved animals with induced cryogenic panctesagf
different duration. Experimental lesions of the t@hiats’ pancreas were induced by the local frgeafrboth
surfaces of the pancreas with chloroethane dufing 4ccording to S.O. Shalimov. The animals uneletw
medial laparotomy under sodium thiopental anesihesassess the pancreas. The animals were takeh ou
the experiment on day 2, 7 and 14. For histologitadies the slices of the duodenum were fixedOb 1
neutral formalin solution. The subsequent procgssinthe material with the follow up embedment into
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paraffin blocks was conducted using the conventiomethods [2]. The sections, obtained on the gidin
microtome, were stained with hematoxylin-eosine Hiptological specimens have been studied usiag th
light microscope SEO SCAN and the images were maitieVision CCD Camera with image output system
of histological preparations. The material for &t@t microscopic study of the duodenum was takérgube
conventional technique. The duodenal specimens fivezg in the Millonig buffered 2,5% glutaraldehyde
solution pH 7,2-7,4). Postfixation was made by Millonig buéfe 1 % Osmium(lV) oxide solution during 60
min with subsequent dehydration in spirits andaeetind embedment into the mixture of epoxy resmnas
araldite. The ultrathin sections, made on the LK&®eden) ultramicrotome, were contrasted by 1 &ayir
acetate solution and lead citrate according to Bldgrand analyzed on the PEM-125K electron micimgco

Results and DiscussionMicroscopic studies of the duodenal wall on dayft2ramodeling of
cryogenic pancreatitis have shown in the mucousbireame and submucous layer reactive changes in blood
vessels, manifested by dilatation and plethorgsdfimens. Aggregation of the blood corpusclesmadsd in
blood capillaries and venules. In the mucous menebtiae villi were thickened and deformed; edemtnef
lamina propria was found and lumens of the cryptsewmoderately dilated. Infiltration of loose 6bs
connective tissue of the mucous membrane and suumdayer by lymphocytes and plasma cells was
detected (Fig.1).

Changes in the cells of the epithelial lamina & th
mucous membrane were detected in the early pesfdtie
simulated acute pancreatitis. In the columnarhelitl
cells with border the nuclei shifted from the basal
membrane to the center of the cell; brush bordstr ite
clearness at their apical pole. Desquamation opéne of
the epithelial cells was noted at the top of tiie vi

The significant widening of the cytoplasm of théigd
cells that produce mucus was detected both inithand
crypts. Their oval bodies were clearly defined tmehe
presence of numerous clear secretory granulesplalate
basophilic nuclei were located in the basal portbbrhe
cells. The enlargement of the area of the acinihef
duodenal glands in the submucous layer was obsendd
the cytoplasm was filled with secretory granulesthe
glandulocytes. At this period of the experimehe t
it electron microscopic studies of the duodenum showed
e : o e Bt 72 % vascular lesions of the microvasculature in theidam
TR A WOUTETEET @ NINES e, INSL@EEN.  propria of the duodenal mucosa. Dilatation of lnsnand
Fig. 1. Microscopic changes of the duodenal mucosday 2 . . .
of the experiment. Thickening and deformation af Wil of the PlEthOrIC capillaries was noted. Inhomogeneouskéning
duodenal mucosa, edema of the connective tissubeofamina Of cytoplasmic areas of the endothelial cells,rdesion of
erggﬂf‘ﬂc Cnlargement of the lymphoid  cells. HEE i@ grganelles and decrease in number of pinocyticchessi

was detected.

The basal membrane was inhomogeneous, thickersaria segments and lost clearness. Edema of
connective tissue and clearing of the amorphouspoaent of the intercellular substance was notede T
nuclei with inhomogeneous karyolemma with the presef heterochromatin in the karyoplasm were found
in the middle part of the intestinal villi in theajority of the columnar epithelial cells; the kgplesm had
considerable osmiophilic areas, especially neakdingolemma. The significant sign of the impairedigtal
digestion and absorption is the altered structéithe microvilli. Their height decreased, part loémn were
fragmented and some of them were destroyed (FignZuch epithelial cells organelles were dedirelst
changed. In the basal poles of the cells the lemigitdividual tubules of the granular endoplasneibculum
decreased; not much ribosomes were found on ifacgyrand its membranes were poorly circumscribed.
Edema, dilatation and vacuolization of the compter the Golgi complex were detected. Part of the
mitochondria was hypertrophic with focally cleanedtrix and reduced cristae. Goblet cells were noted
among the epithelial cells. The apical part ofrtlegitoplasm was filled with large secretory grasulend
osmiophilic nuclei were pyknotic, locating in thashal pole. On the submucous layer of the acinhef t
duodenal glands the glandulocytes with consideraitleunt of secreta prevailed, corresponding tethge
of its aggregation. On day 7 of the experimentcti@nges in structural components of the duodenwamte
more drastic. Thickened villi, damaged surfacehefitm and prominent leukocytic infiltration weretected
in the mucous membrane.
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Fig. 2. Submicroscopic ges of the columnaheift cells of the Flg 3 Ultrastructural changes in the eplthelellscof the duodenal
rat duodenal mucosa on day 2 after simulationeottiiogenic pancreatitis. villus on day 7 after simulation of the cryogen@&npreatitis. Damaged
Destruction of microvilli (1), altered nuclei (2)acuolate structures in themicrovilli (1), vacuoles (2) in the cytoplasm, irgpithelial lymphocyte
cytoplasm (3). Magnification x 8 000. (3). Magnification x 7 000.

The signs of hemostasis in the vessels of the wasowulature and perivascular edema were noted in
the connective tissue of the mucous membrane. Sigdia background of the cleared amorphous sulestanc
numerous lymphocytes and plasma cells were wehetkfIn the stromal connective tissue of the sudouasi
layer the plethoric vessels, especially veins aedules, as well as duodenal glands with the sidns o
hypertrophy of the acini were also found. Smallopédlic nuclei of the exocrine cells were locatadthie
basal portion of the cell and their apical areaweerfilled with secreta. Day 7 of the study fastructure
of the components of the duodenal wall showedptieserved dilatation and plethora of the vesskls o
microvasculature and destruction of the wall obdi@apillaries. The loose connective tissue ofldh@na
propria was electron-clear, edematic with damagd®dldr components. The increase in damaged djathe
cells was found in the epithelial lamina of thdivil The marked fragmentation and desquamatiothef
microvilli and reduce in their size was detectdae Tiuclei of the columnar epithelial cells wereagged, their
karyolemma was deformed and heterochromatin peslail the karyoplasm. The destruction of organelles
was accompanied by their vacuolization, thereftine, oblong structures were found in the cytoplasm,
especially in the paranuclear zone. In the exteimtedepithelial spaces lymphocytes were often dofkig.

3). Goblet cells were noted among the epithelils,cthe apical part of which was filled with nuroas
secretory granules. On the duodenal submucous déytbe acini of the duodenal glands the glanduksy
with considerable amount of secreta were obseegl.greater part of the cytoplasm of the cells filiasl
with large secretory granules. The increase in hoaptes and plasma cells was frequently detecteélein
connective tlssue

- 3% On day 14 of the experiment the
changes, similar to the previous period, were
preserved in the duodenum, though they
were less manifested. Edema of the villous
stroma was reducing. However, the plethora
of blood vessels and damage to their wall
were not so significant. Leukocytic
infiltration of the stroma and epithelial
lamina was moderate. In the submucous
layer the hypertrophy of the acini of the
duodenal glands has been noted, though the
amount of secreta in the glandulocytes was

-'-h‘;l.,:. B08% not as significant as on day 7 of the
Flg 4 UItrastructuraI state of the lamina promiahe duodenal mucosa experiment. At this period of the experiment

on day 14 after simulation of the cryogenic pariti®aThe lumen of the blood the electron mICI‘OSCOpIC studies establist
capillary with red blood cells (1), endotheliallggl), homogenous basal membrane,
(3), tissue basophil (4). Magnification x 8 000. the reduction in the plethora of the vessels

of microvasculature, and dilatation of the
lumens of the blood capillaries was insignificaftytoplasmic areas of the endotheliocytes were ratelg
altered, most nuclei were elongated, though thal lImaembrane remained unevenly thickened, and taicer
areas was not clearly circumscribed. Contact sfiibasophils with the basal membrane was notedglas
as their partial degranulation, which contributethie reduction of the edema of loose connectgaidi of the
duodenal lamina propria (Fig. 4). In the villoustleglial lamina heterogeneous changes of the calwmn
epithelium were detected; some cells were sigmifigadamaged, while in others their architecturse been
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preserved. Submicroscopically it was manifestedhieybetter state of the micrivilli on the apicaiface of
the cells. In the cytoplasm the destruction of pefjas was less evident; hypertrophy of the mitadnia,
cisterns of the Golgi complex and canaliculi of émeloplasmic reticulum was observed. The nucleewér
the regular structure, oblong, with predominancewthromatin in the karyoplasms, though large wlicle
were also noted. On the duodenal submucousdéyee acini of the duodenal glands the glandukegytith
considerable amount of secretory granules werengdzbeand less amount of other secretory granuégs w
found in the cytoplasm, indicating about relati@malization of secretion. The detected changethen
structural organization of the duodenal mucosasafiinucous layer are consistent with data of thentfic
research [1, 3, 11].

00000

1. Restructuring of the duodenal wall in dynamicshia experimental pancreatitis is specific. In theyea
period (day 2) of the experiment the reactive ckanganifested by dilatation and plethora of trsseis of
the mucous membrane and submucous layer, ederha efrbma, thickening and deformation of the villi,
initial structural disorder of the columnar epitaktells and changes in the glandular compondrttemrgan
(goblet cells and duodenal glands) have been bigtallly established.

2. In the experimental cryogenic pancreatitis the nmenhounced destructive changes in the mucous
membrane and submucous layer occur on day 7 afbervation. Major disorders of the vascular systém
the organ are combined with the destruction af@hponents of the duodenal mucosa and submucaers lay
The phased pattern of secretion of the exocrinis oélthe duodenal glands’acini undergoes significa
changes. Along with impairment of the wall of blazapillaries the intensification of leukocytic itfation of

the epithelial lamina and connective tissue oflilnedenal wall occurs.

3. In the late period (day 14) of the experiment atfber simulated pancreatitis the signs of the rejwara
regeneration were microscopically and submicrosedigi established in the duodenal mucosa and
submucous layer. The plethora of the vessels amahalt leukocytic infiltration decreased, the stanetof the
columnar epithelial cells was enhanced and the sththe goblet cells and acini of the duodenahdga
normalized.

Perspectives of further researcfihe findings of the experimental studies of theddnom in the experimental cryogenic
pancreatitis have established a considerable ditgr effect of this factor; therefore, it is ne@gso continue the study with the use
of corrective factors.
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¥ipah _

TI'ICTOJIOI'TYHI 3MIHU B CTIHIII I'NCTOJOI'MYECKUE UBMEHEHUSA B CTEHKE
JBAHAIUATHIIAJION KMIIIKU 3A YMOB JBEHAJIIATUIIEPCTHOM KAIIKHA B YCJIOBUSIX
EKCIIEPUMEHTAJIBHOI'O ITAHKPEATUTY 9KCIHIEPUMEHTAJIBHOI'O ITAHKPEATHUTA
Boaxos K.C., Hlyrypma O.51., Hebecna 3.M., 'ermaHiok Boukos K.C., lllyrypma E S1., Hebecnas 3.M., I'ermaniok U.B.,
LB., Tynon JLA. Tymoa JLI.

B excnieprMeHTi Ha OLMNX IIypax MPOBENEHI JOCIIIKEHHS B skcneprMenTe Ha GeBbIX KpbIcaxX HPOBEIECHBI HCCISOBAHIIS
MOp(]OJIOTIYHOr0  CTaHy ABAHAAIATHIIANOI KHIIKA B yMOBaX  MOP(]OIOrMYecKOro COCTOSHUS ABCHANATHAIICPCTHON KHIIKH B yc-
EKCIIEpPHMEHTAILHOTO KpIOTeHHOTO MAHKPEATUTy.  JIOBHSIX SKCHEPHMEHTATFHOTO KPHOTEHHOTO ITaHKpeaTHTa. Y CTAaHOB-

BceranoBneno, mo Ha 2 100y JOChigy B CTiHII OpraHy JIGHO, YTO Ha 2 CYTKM OIbITa B CTCHKE OpraHa HACTYIAIOT PeaK-
HACTYNAIOTh ~ PEAKTHBHI 3MiHHM, SIKi XapaKTePH3YIOTbCS THUBHBIC M3MEHEHHs, XapaKTEePU3YIOIMECs PacIIMPEHUEM IIPOCBETOB
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pO3LIMPEHHSIM IIPOCBITIB Ta KPOBOHAIIOBHEHHSM  CYIHH,
HaOpSIKOM CIOJYYHOI TKAaHMHM CJIM30BOI Ta  IiJCIH30BOI
000JIOHOK, IOTOBLICHHSM Ta Aedopmaliero BopcuHok. Ha 7
100y eKCIIePUMEHTY TiCTOJIOTIYHI 3MiHH B CTPYKTYpHHX
KOMIIOHEHTaX [BaHAALATHIANOI KHUIIKM HapOCTalOTh, IO
TIPOSIBIISIETHCS TIOIIKO/DKEHHSM Ta JIECKBAMAIII€I0 CTOBITIACTHX
SMITETONUTIB 3  OOMAMIBKOIO,  HAaOpsSKOM  CTPOMH,
JEHKOIMTApHOIO  IHQLIBTpAIi€lo, KPOBO-HAIIOBHEHHAM  Ta
JECTPYKII€I0 CTIHKA CYOWH MIKPOIMPKYJSITOPHOTO pYycIa,
rinepTpodi€ro KiHIEBUX CEKPETOPHHX BiIUIUIB TyoJeHAIbHHX
3am03. Ha 14 noOy eKkchnepiMMeHTY [eCTPYKTHBHI 3MiHH
CTPYKTYp CTIHKM ABAHAIIATANANOI KWUIIKA MEHII BHpaXKEHi,
HDK y TONepenHiii TepMiH. 3MEHILYEThCS KPOBOHAIIOBHEHHS
CymwH, HAOpSK CIOJYYHOI TKAaHHWHM Ta JIeHKOIMTapHA
IHQUIBTpamist, MOIIKO/PKEHHS KITITHH eTTeTialbHOl INTaCTHHKHL.
BceranosieHni ricTonoriubi 3MIiHM JIBAHANUATUIIAION KUIIKA 3a
YMOB €KCHEPHUMEHTAJIFHOTO IAHKPEaTHTy HEeoOXimHi Uil
HOIIYKY €()eKTUBHUX KOPHI'YIOYMX YMHHHKIB, IO IPU3BEAYTH

KarouoBi cjioBa: ricrosioriudi 3MiHH, JBaHAALATUIIANA

U KPOBEHAIOJIHEHUEM COCYAOB, OTEKOM COCIUHUTEIILHOM TKaHU
CIIM3KCTON ¥ TOJCIM3UCTON 000JI0YeK, yToNeHneM Hu aedop-
Malueil BopcuHOK. Ha 7 cyTku 3KcriepuMeHTa THCTOJIOIHYEeCKHe
W3MEHEHMS] B CTPYKTYPHBIX KOMIIOHEHTAaX [BEHaJLaTUIIEPCTHOI
KHUIIKYA HapacTaloT, 4TO MPOSBISIETCS MOBPEKACHUEM M JECKBa-
Mared CTOJIOYaThIX SMUTEIHONHUTOB ¢ KaeMKOH, OTEKOM CTPOMBI,
JefKOIMTapHON HMHOWIbTpalel, KPOBEHAIIOIHEHHEM H JECTPYK-
LHell CTEHKU COCYIOB MHUKPOLUPKYJIITOPHOIO pPyCna, TUIEPTPO-
(uell KOHEYHBIX CEeKPETOPHBIX OTHEJTOB JyOACHAIBHBIX kene3. Ha
14 cytku SKcHepUMEHTa JeCTPYKTUBHBIE HM3MEHEHHS CTPYKTYp
CTCHKHM [BEHAJLATHIIEPCTHOI KHIIKM MEHEE BBIPAKEHBI, YeM B
MPEABIIYIINI CPOK. Y MEHILAETCs KPOBEHANIOIHEHUE COCY/IOB, OTEK
COCIMHUTENBHON TKaHM M JelKolMTapHas  HMHOHIBTPALHS,
MOBPEXKICHUS KIETOK SMUTEIUAIBHON IUIACTUHKY. Y CTAHOBJICHHBIE
TUCTOJIOTMYECKUE W3MEHEHUs JBCHAALATUIICPCTHOM KUINKM B
YCJIOBHSIX SKCHEPHMEHTAJIFHOrO IMAaHKPeaTHTa HeoOXOIMMBIE ULt
noncka dS(P(EKTHBHBIX KOPPEKTHPYIOMNX (DAKTOPOB, KOTOpPBIE
MPUBEAYT K HOPMAIM3ALMH CTPYKTYPHBIX KOMIIOHEHTOB 3TOTO
oT/IeNa MUIIEBAPUTENBHON CUCTEMBI.

KiroueBbie cJI0BA! THUCTOJIOTHYECKHE U3MEHEHNS,

KHIIIKA, eKCIIEPUMEHTAIbHIN TaHKPEaTHT.
Crarrs Hagiinoa 3.11.201%.

JIBEHA/ILIATHIICPCTHAS KUIIIKA, SKCIIGPUMEHTAIBHBII TAHKPEATHT.
Penensenr binam C.M.
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INDICATORS CELL CYCLE AND DNA FRAGMENTATION IN CELL S OF SMALL INTESTINE
MUCOSA 14, 21 AND 30 DAYS AFTER SKIN BURNS ON THE BACKGROUND OF PRE-
LIMINARY INFUSION OF SOLUTION LACTOPROTEIN WITH SOR BITOL OR HAES-LX 5%

email: hannagalunkol5@gmail.com

In analyzing the data of cell cycle and DNA fragtaéion of the cells of the mucous membranes o$ithall intestine of rats
in the late stages after the thermal burn of si@d2grees, in the area of 21-23% of the body ceirfan the background of the previous
use of infusion solutions, it was found that "lactdein with sorbitol" or HAES-LX-5% have a postiveffect on cell cycle
performance: after 14 days, the S-phase data anithdbx of proliferation were increased comparetth tiose in the burn group +
0.9% NacCl solution in the same period; after 21sddlye S-phase data and the index of proliferatiothese two groups were
significantly higher than those in the burns + 08I solution, and at the same time, the valughedSUB-GOGL1 interval in both
groups were lower than those in the group whereused 0,9% NaCl solution on the background of bifter 30 days in the burn +
HAES-LX-5% group, all cell cycle indices have ngrdficant or trend-specific differences comparethtzse in the non-burning group,
and with "lactoprotein with sorbitol", the GOG1 atte proliferation phases have been significamtyer than indicators in a group
without skin burns.

Key words: cell cycle, DNA cytometry, small intestine, rateermal burn skin, "lactoprotein with sorbitol”, EES-LX 5%.

The small intestine is the target organ in a buseate, which is caused by violations of its
functioning, with increasing damage on the backguoof toxemia and microbiocenosis [6]. The pecitjiar
of these violations is their long-term negative atip It has been established [12] that dysbiosibserved 21
days after thermal damage, especially against dokgbound of antibiotic therapy, which is the stadd
method of treating severe burns.

Particularly important data are violations in thght of the hypothesis that the small intestinthes
motor of the development of syndrome of polyorgalyisfunction with burn disease [4]. In particularthis
hypothesis, there is a significant role of theatioins of enterocyte apoptosis [8] as a triggerhaeism for
activation of multiple organ failure syndrome, aonith cytokine stimulation, dysregulation of irdeliular
interaction, activation of microbial flora and attfactors. It is dangerous to have abdominal hgpeitn
syndrome [1], which can develop at the backgrounelevated intraperitoneal pressure, requiring sateu
calculation of the volume of infusion, modificatiari the volume of infusion by monitoring diuresisjt
completely eliminate this complication is impossillithout the use of active infusion solutions femably
with hyperosmolar effect [5].
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