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Recently, the pathology of pancreas in children is observed more frequently. Precursors of inflammation development in pancreas
are dysfunctional disorders, which include conditions accompanied by changes in pancreatic secretion in the absence of
morphological abnormalities. The pancreas is especially sensitive to irritants in the antenatal period of development and during
its morpho-functional formation. Placental function insufficiency and prenatal effects of various pathogens on the fetus can cause
abnormalities of morphogenesis. The above determines the relevance of the study, which allows ascertaining the features of
the fetus pancreas formation in conditions of antigenic nature substances action.

The aim - to study the dynamics of a-D-Mannose carbohydrate-binding sites distribution in rats’ pancreatic structures during
the morpho-functional formation, using lectin histochemistry analysis.

Materials and methods. Research was conducted on pancreases of white laboratory rats from the day of birth to ninety days
of postnatal development. The experimental group of rats was injected intrafetal with an antigenic solution subcutaneously in
the interscapular region. Detection of carbohydrate residues of a-D-Mannose was carried out by lens culinaris agglutinin (LCA),
which conjugated with horseradish peroxidase.

Results. Antigenic action in the antenatal period results to decrease in density of a-D-Mannose residues in pancreatic structures
from the first to the third day of postnatal life. From the seventh day and until the fourteenth day the density of LCA receptors
in experimental group has increased. From the twenty first until ninetieth days of life the distribution of carbohydrate receptors
to LCA in the experimental group was not differ from the control and intact group.

Conclusions. The increase in density of carbohydrate residues of a-D-Mannose in pancreatic structures in early postnatal
period is the sign of immaturity, which may have the direct effect on secretory activity of organ.

AvHaMika po3noainy ByrAeBOAHUX AeTepMiHAHT a-D-MaHo3M y CTpyKTypax
NIiALIAYHKOBOI 3aA03M LUYpiB Yy nepioA ii MopdoPyHKLIOHAALHOTO CTAaHOBAEHHSA

H. B. IpiHiBeubka, 0. O. Bypera, I. M. MacnroBa

OcTaHHiM YacoMm YacTilLie BUSIBNIAETLCA NATONOris MiALLIYHKOBOI 3anosu y Aitel. Po3BUTKY 3anarnbHUX NPOLECIB Y NiALIYHKOBIi
3ano3i y Aite nepenyroTb AMCPYHKLIOHaNbHI po3naau, LWo CynpoBOMKYOTLCSA 3MiHaMmM cekpeLii, 3a BifcyTHOCTi Mopdonoriy-
HWX BigxuneHb. MigLwnyHKoBa 3ano3a ocobnmBo YyTnvBa A0 NOAPA3HUKIB Y Nepiof aHTeHaTanbHOro Po3BUTKY Ta B nepiog, if
MOpPhOyHKLIOHANBHOTO CTaHOBNEHHS!. MOpYLIEHHS (yHKLii nnaueHTy Ta BHyTPiLWHLOYTPOOHa Ais Ha nnig 30yaHWKIB pi3HOT
npupoam, 0cobnmBo BipYCHOI, MOXYTb BYTI NPUYMHOLO BiAXMNEHb MOPOreHesy opraHiB Micns HapomKeHHs. BulleBnknageHe
BMU3HAYaE aKTyamnbHICTb AOCMIMKEHHS, WO [aE MOXMMBICTb BCTAHOBUTK 0COBNMBOCTI hOpMyBaHHS MiALLMYHKOBOI 3a5103u
HOBOHAPOMKEHMX 3a YMOB [ii Ha Niif PEYOBWUH aHTUTEHHOT NPUPOAN.

MeTta po60T1 — BCTAHOBWTY AyHaMIKy pO3rofiny BYrMEBOAHUX AETEPMiHAHT a-D-MaHo3n y CTpyKTypax niALLnyHKOBOI 3aro3u
LypiB y nepiog MopodyHKLiOHanbHOro cTaHoBMneHHs 3 1 4o 90 406w nicns HapOmXKEHHS.

Martepianu Ta meToaw. [locrimxeHHs 3AiCHAM Ha NiALLTYHKOBMX 3aro3ax binux nabopaTopHVIX LLypIB Bif MOMEHTY HAPOKEHHS!
[0 ieB'AHOCTOI A06M MOCTHATArBHOMO PO3BUTKY. EKCiepumeHTanbHIi rpyni Wwypis Ha 18 4oBy aHTeHaTanbHOro PO3BITKY BHYTPILLHBO-
MiZHO NIBLWKIPHO B MXKIONATKOBY AiNsIHKY BBEAEHO PO34MH aHTUreHa. BUSIBNEHHs ByrneBoaHUX 3anmLukie o-D-MaHo31 npoBoaunm
33 A0MOMOTOH0 NTEKTUHTICTOXIMIYHOI peaKLyii i3 3acTocyBaHHsAM NekTuHy codeBuLli (LCA), LLO KOH'FOroBaHWI i3 NEPOKCHAA30H0 XPOHY.

Pesynbratu. AHTUreHHa Ais B aHTeHaTanbHOMY Nepioi NpU3BoAUTb 40 3MEHLLIEHHS KINbKOCTI 3anuLuKiB a-D-MaHo3W y CTpyKTypax
MiZLLNYHKOBOI 3251031 3 NepLUOi A0 TPETLOT AOOM XMTTS. 3 CbOMOI MO YOTUPHAAUSATY [OBY CMOCTEPEXEHHS KiNbKICTb peLen-
TOpIB 0 NEKTUHY COMEBUL B eKCNEPUMEHTAIbHIX rpynax TBapuH 36inbLueHa. 3 ABaLUSTh NepLUOi N0 AeB SHOCTY A06Y KUTTS
KiNbKiCTb peLienTopiB 40 NEKTUHY COYEBULI B eKCNIEPUMEHTaNbHUX rpynax He Bigpi3HAETLCA Bif iIHTAKTHOI Ta KOHTPOMbLHOI rpyr.

BucHOBKW. 3HIKEHHS B paHHbOMY NiCAsiHaTanbHOMY NepioAi LWiNbHOCTI BYrNeBOAHMX 3aMnMLLKIB 0-D-MaHO3M y cTpyKTypax nia-
LUNYHKOBOI 325103V € 03HaKOH0 iXHLOT HE3PINOCTI, L0 MOXe Hagani MaTy 6e3nocepeaHii BNMB Ha CEKPETOPHY akTUBHICTb OpraHa.

AvHaMuKa pacnpeAereHUs YTAeBOAHBIX AETEPMUHAHT &-D-MaHHO3bI B CTPYKTypax
NOAXXEAYAOUHOM XXeAe3bl KpbIC B NepHoA MoppOpYHKLHUOHAABHOTO Pa3BUTHSA

H. B. TpuHuBeukas, 0. A. bypera, U. H. Macrosa

Hapsigy ¢ 3aboneBaeMocTbto B3pocnbIX, B NOCNeAHEe BpeMS Yalle OTMeYaeTCs NaTonoris NomKenyao04HON xenesbl y AeTen.
Pa3suTuto BocnanuTenbHbIX MPOLECCOB B NOMKENYO04HON Xenese y AeTen NPeaLecTByoT ANCAhYHKLUMOHAmNbHbIE pacCcTpon-
CTBa, K KOTOPbIM OTHOCSATCSH COCTOSIHUS, CONMPOBOXAAOLLMECSH N3MEHEHNAMY NaHKpeaTU4eckon CeKpeLmn, npu OTCyTCTBUN
MOPCONOrMYecknX OTKNOHEHWN. [opxenyao4Has xenesa, UMesi BbICOKYH YS3BMMOCTb K AENCTBUIO PasfinyHbiX (DakTopos,
0CODEHHO YYBCTBUTENbHA K pasapaxunTensm B neprog MopdodyHKLUMOHaNbHOrO CTaHOBNEHUS. HapyLueHne (yHKUMM NnaueHTbl
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11 BHYTPUYTPOGHOE AEliCTBIe Ha Nof Bo3ByauTenein pasnuyHoi Nprupoabl MOryT GbiTh MPUUKMHOIA OTKITOHEHUI MOpdoreHeaa
OpraHoB. BbiLLEN3NoxXeHHOe ONpeaensieT akTyanbHOCTb UCCIIeA0BaHHS!, YTO MO3BOSIUT YCTAHOBUTL 0COBEHHOCTU (hOPMUPOBAHMS
MOLPKENYA04HOM Keresbl B YCIOBUSIX BO3AENCTBUS Ha NITOf BELLECTB aHTUreHHON NPUPOAbI.

Lienb pa6oTbl — yCTaHOBUTH AVHAMUKY pacrpeaeneHist yrieBoaHbIX AeTEPMUHAHT a-D-MaHHO3bI B CTPYKTYpaX NOKENyL04YHOM
Ene3bl KpbIC B Nepuos MopdodyHKLIMOHAIBHOTO CTAHOBIEHMS! C NOMOLLIbK) NEKTUHIMCTOXMMUYECKOTO aHanmsa.

Marepuansl u MeToAbl. Viccnenosanus npoBOAMNMCH Ha MOKENYAOUHbIX xenesax 6enbix nabopaTopHbIX KPbIC OT MOMEHTa
POXAEHUs 10 AEBSIHOCTbIX CyTOK MOCTHATAINbHOrO Pa3BUTUs. KCNEPUMeEHTarbHON rpynmne Kpbic Ha 18 CyTku aHTeHaTarnbHOro
pasBUTUSI BHYTPUYTPOOHO MOAKOXHO B MeXNOMaTouHyto obrnacTb BBOAMNCS PacTBOp aHTWreHa. BbisiBneHue yrneBoaHbIX
0CTaTKOB O D-MaHHO3bl MPOBOAWIM C NOMOLLIbHO NIEKTUHIMCTOXUMUYECKOIN peaKLmm C NpUMeHeHeM nekTiHa Yedesuubl (LCA),
0bpaboTaHHON NepokcKaason XpeHa.

Pe3ynkratbl. IHTEHCYBHOCTb OTNOXeHUs! GEH3MOMHOBOW METKI OLIEHMBANM MOMYyKONMYECTBEHHO. AHTUIEHHOE [IECTBYE B aH-
TeHaTarbHOM NepUoae NPUBOAUT K YMEHBLLIEHUIO KOMMYECTBa OCTATKOB a-D-MaHHO3bI B CTPYKTYpaXx MOKenyao4HOM Xenesbl ¢
nepBbIX M0 TPETbY CYTKN XM3HN. C ceabMbIX N0 YeTblpHaALUaTble CyTKU HABNIOAEHS KONMYECTBO PELIENTOPOB K NEKTUHY YeYeBMLbI
B 9KCNEPUMEHTAITBHBIX IPYNMax KUBOTHbIX yBenu4yeHo. C ABaaLaTh NepBbIX N0 AEBAHOCTBIE CYTKU XXU3HW KOMMYECTBO PELIENTOPOB
K NIEKTUHY YE4EBULIbI B SKCMIEPUMEHTANbHBIX MPYMMNaXx HE OTAMYANOCh OT TAKOBbIX B UHTAKTHOW W KOHTPOMLHOM rpyrnax.

BbiBoAbl. YBenuyeHve B paHHeM nocCTHaTanbHOM nepuoae nioTHOCTU YIMEeBOAHbIX OCTaTKOB 0-D-maHHO3bI B CTPYKTYypax
I'IO,CI,)KeI'Iy,ElO‘-IHOVI Xenesbl ABNAeTCA NPU3HAKOM UX He3PernocTn, YTO MOXKET MMETb HENnocpeCTBEHHOE BINAHNE B JanbHenwem

Ha CEKPETOPHYI0 aKTUBHOCTbL OpraHa.

Background

Recently, pancreas pathologies are more frequently ob-
served in children. Prior to the inflammation development
in the pancreas in children come dysfunctional disorders
involving changes in pancreatic secretion if any morphologi-
cal abnormalities are absent [6,8]. The admission of reduced
number of pancreatic enzymes to the gastrointestinal tract
does not provide a full breakdown of proteins, fats and carbo-
hydrates, which then may affect different types of exchange
disorders, especially for infants. Maldihestiya can cause mal-
nutrition in infants, various vitamin deficiencies, abdominal
pain syndrome and subsequently lead to the development
of food allergies in children during the first three years of
life [1,5]. Pancreas is characterize by a high vulnerability
to the action of various factors and is particularly sensitive
to stimuli during morpho-functional formation in post-natal
period [2,10]. Development of pancreas structures in physio-
logical pregnancy is studied deeply [8]. But, in our country
as well as abroad, the frequency of abnormal pregnancy
and pregnant women infected by various bacterial and viral
agents remains high [3,7]. Impaired function of the placenta
leads to effects on the fetus with pathogens of different nature
(virus, antigenic, toxic), which can cause abnormalities of
morphogenesis. Due to the frequent epidemics of influenza
in recent years, it is prevented with vaccination of pregnant
women. Since numerous diseases of children and adults
are associated with the rejection of fetal development after
exposure to antigens [2,8], expansion of anatomical studies
of the pancreas in the perinatal period of development is an
urgent morphological task [4,6,9].

The aim

The aim — to study the dynamics of a-D-Mannose carbohy-
drate-binding sites distribution in rats’ pancreatic structures
during the morpho-functional formation, using lectin histo-
chemistry analysis.

Materials and methods

Research was conducted on 168 pancreases of white
laboratory rats from the moment of birth to the ninetieth day
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of postnatal life. Rats were divided into three groups. The
15t group was the intact rats. The 2" group consisted from
rats, which were injected with 0.05 ml solution of antigen
in the amniotic fluid on the 18" day of fetus formation by
the method of N. Voloshyn; the 3 group — control, the ani-
mals were injected intrafetal with 0.05 ml of 0.9 % sodium
chloride solution on the 18" day of fetus formation. For
the study of pancreatic structures morphogenesis features
after antigen’s action on the fetus the model of transute-
rine, transmembrane intrafetal subcutaneously substances
administration in the interscapular region by the method of
N. Voloshyn was chosen. The antigen was liquid (killed)
split — vaccine Vaxigrip 2009. Keeping the animals and
experiments were carried out according to regulations of
European Convention about the defence of spine animals’,
which are used due to the experimental and other scientific
aims (Strasbourg, 2005), low of Ukraine “Animal Protection
from Cruel Appeal” (No 1759 from 15.09.2009). The animals’
killing and taking of the material were done on the 1¢, 3%, 7%,
14, 21t 45" and 90" days of postnatal life.

Determination of the carbohydrates residues of a-D-
manose (Man) was conducted using lectin histochemical
reaction with lens culinaris agglutinin (LCA), which conju-
gated with horseradish peroxidase through the standard
lectins kits NVK “Lectintest” (Lviv). Visualization of lectins
binding - zones was implemented in the system diamino-
benzidine-hydrogen peroxide. Evaluation of the results
and photo-documentation was conducted using the micro-
scope Axioplan 2 (Carl Zeiss, Germany) and digital camera
C5060WZ (Olympus, Japan). For the findings’ unification
the photographing was conducted in the standard conditions:
the magnification x 200, the color (temperature) of light 3200
K; the parameters of photo camera F3.2 (diaphragm), 1/400
(delay), ISO 100 (photosensitivity), manual balance of white
“in one touch”. Quantitative determination the intensity of
benzidine label levels in the pancreatic structures was done
using the program for processing of digital images “ImageJ”
with built-in plug-in Color Deconvolution. The results were
evaluated as conventional optical coefficient (c.o.c.) of digital
image pixels number of hyperchromic structures general
area to the background staining ratio.

The quantitative results of the study were estimated
using the statistical package Statistica® for Windows 6.1
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(StatSoft Inc., Ne AXXR712D833214FANS license). For
the statistical significance of variables evaluation non-para-
metric Mann-Whitney U test was used. The results were
considered significant at P < 0.05. The correlative analysis
was conducted with Spearman’s criterion. The correlation
coefficient was considered significant at P < 0.05. The data
in the table are presented as arithmetic mean value, where
“t” is the standard error of means.

Results and discussion

During experiment the indicators of intact group had not
significant difference from the control group that is why
these terms will be used as synonyms in the text. In control
newborn rats the pancreatic capsule and its connective
tissue stained brown, that corresponded 2.36 + 0.21 c.o.c.
Epithelial cells of ductal and vascular components didn’t
have differences in density of receptors to lens culinaris ag-
glutinin and stained in intermediate colors in the range from
the brown to light brown (2.57 £ 0.21 c.0.c.). In parenchymal
cells the expression of carbohydrates determinants to lens
agglutinin was at the minimum level. In experimental group
of animals, which were administrated of antigen in the an-
tenatal period, increase in density of a-D-Mannose residues
in the organs’ structures was detected. In the pancreatic
capsule and connective tissue the conventional optical
coefficient was 2.57 + 0.11 and 2.61 + 0.24 respectively.
The vascular and ductal walls were staining from the light
brown to brown, that had an equivalent as conventional
optical coefficient with statistically significant difference
(P <0.05): 1.58 £ 0.17 and 1.61 £ 0.21 in comparison with
the intact group.

The pancreatic acinar cells were characterized by
the lower affinity to lens agglutinin in comparison with
the control group.

Seventy-two hours later after birth in animals of intact
group the content level of carbohydrate component of
a-D-Mannose in the connective tissue and in the walls of
vascular and ductal apparatus had the same expressional
level as on the 15 day of life. The ultrastructural receptors
localization to lens agglutinin in pancreatic acinar cells also
was characterized by the absence of statistically significant
difference between indicators of conventional optical coeffi-
cients and coincided with the values of intact rats. In animals
of the second experimental group the degree of interaction
with visualization system of carbohydrate residues as well
as in newborn animals, was significantly less, that it was
beyond the boundaries of unreliable limit of standard error
(2.11 £0.26 c.o0.c.), in comparison with the 15t experimental
group.

By the end of the first week of observation after birth, in
the control group of animals the content of agglutinin — bound
a-D-Mannose in the connective tissue and epithelial layer of
the vascular and ductal walls was not changed compared
with the values of results, which were obtained from previous
observational term animals. The cells of organs’ parenchyma
contained a slightly denser zone of receptors to the used
agglutinin, as indicator of conventional optical coefficient
was 2.58 + 0.32; pancreatic connective tissue of capsule and
interlobular septum had the intensive saturated staining color
(3.14 £ 0.14 and 3.09 £ 0.13 c.o.c. respectively (P < 0.05).

The stability of indicators of a-D-Mannose carbohydrate
residues’ content at the end of the first week was detected
on the 14" experimental day in the control group of animals
in all investigated structures. In animals which were admin-
istrated by viral antigen before birth in the organ connective
tissue structures which was observed, the increased level
of carbohydrate components expression to the selected
agglutinin was detected, as conventional optical coefficient
(3.14 £ 0.22) was contrasted with the data of control group

Table 1. Density of the receptors distribution to lens culinaris agglutinin in the pancreas from the 1% to the 90" days of life (M + m)

Day of life Groups of animals Investigated structures
capsule connective tissue acinar cells vessels wall ducts wall
1 intact 2.39+0.17 241+0.11 151+0.10 2.63+0.22 2.59+0.26
experimental 2.57+0.11 261+0.24 1.37+0.21 158 £0.17* 1.61+0.21*
control 2.36+£0.14 2.39+0.21 154 +0.17 2.57+0.21 2.57+0.17
3 intact 2.11+0.18 2.24+0.12 149+0.10 1.51+0.16 1.54 £0.22¢
experimental 324+0.21* 347+0.13* 2.11+0.26* 2.76+0.13* 2.83+0.21*
control 217 +£0.24 213+0.24 1.64+0.21 159+0.18 1.61+0.18
7 intact 2.24+£0.26 2.16+0.22 2.58 +0.32# 244 +0.14 2.61+0.32#
experimental 3.14+0.14* 3.09+0.13* 2.31+017 2.36+0.11 241+017
control 217 +£0.19 2.24+0.13 2.63+0.21 2.51+0.16 257+0.21
14 intact 2.12+0.14 2.31+0.26 268 +0.14 2.51+0.32 2.57+0.18
experimental 3.14+0.22* 3.22+0.13* 2.38+0.21 2.29+0.14 2.34+0.22
control 2.06 £0.11 2.26+0.18 2.56+0.19 2.51+0.26 2.51+0.18
21 intact 2.56 £0.30 1.51+0.10 114 +0.10 2.54+0.32 249+0.21
experimental 2.56 £0.11 156+ 0.09 1.07£0.09 2.54 +0.26 2.53+0.21
control 2.51+0.16 1.54+0.13 1.09+0.13 2.57+017 2.51+017
45 intact 1.39 +0.06 1.11£0.03 114 +0.03 1.39 + 0.06# 1.57 £ 0.08#
experimental 151+0.07 1.20+0.04 117 +0.04 1.41+0.06 1.54 +0.07
control 144 +0.08 1.14+0.03 1.17+0.04 1.51+0.07 1.54 +0.07
90 intact 1.61+0.07 1.18+0.06 114 +0.03 1.13+0.04 1.14 £ 0.06
experimental 1.54 +0.04 1.20+0.06 112+0.04 1.12+0.04 114 +£0.06
control 1.57+£0.09 1.16+0.04 1.17+0.05 1.07£0.03 1.11+0.04

*: the results were considered significant compared with the intact group;
#: the results were considered significant compared with the previous term of observation.
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(2.12 £0.14). Epithelial constituent of pancreas (acinar cells,
vascular and ductal walls) had the density of a-D-Mannose
residues, that corresponded to the level of previous obser-
vational term (2.51 + 0.32 c.o.c.), but in comparison with
the intact rats, less expressive.

From the 21¢t day of life in intact group in the pancre-
atic structures the level of receptors expression to lens
agglutinin was decreased in organs’ connective tissue to
1.51£0.10c.o.c.and in the acinar cellsto 1.51+0.10 c.o.c.
In experimental group the content of a-D-Mannose residues
in the capsule, connective tissue and acinar cells was de-
creased in comparison with the previous term, but the same
level was obtained in the intact group [5]. Vascular and
ductal walls of organ were characterized by the moderate
expression of receptors to lens agglutinin in all observational
groups: 2.54 £ 0.26 c.o.c.

Analysis of the 45" and 90" days of life results showed
that expression to selected agglutinin in all groups was de-
creased on average to the next values of conditional optical
coefficient: 1.07+0.03 in the vascular and ductal walls. The
capsule, connective tissue of pancreas and cytoplasm of
acinar cells in the control group by carbohydrate residues
content by the level of expression were responded to pre-
vious observational term (Table 1).

Carbohydrate determinants carry much more infor-
mation than proteinaceous. The carbohydrate chains - is
the instrument, where more information programming
is possible. The Glyco-polymeric compounds constitute
the structural and functional base of cells and tissues,
cells plasmatic membranes, glycocalyx, intracellular inclu-
sions, connective tissue fibers and basic substance, and
are the signal and receptor molecules, are determining
the intercellular contacts, cells adhesion and migration
[9]. Agglutinin-receptor interaction can initiate the aggluti-
nin-depended mechanisms of the cell functions regulation
and cells responses, that cause the differentiation of tissues
and its structural components [3,9].

Our findings concerning the density and distribution of
o-D-Mannose residues in the investigated structures are
complementing the data of a-D-Mannose residues distribu-
tion in the connective tissue and terminal portion of major
salivary glands. With almost identical density in birth period,
the changes in the receptor panel of carbohydrate determi-
nants to lens agglutinin in the stroma of pancreas occurs be-
fore the 21" day of postnatal formation, unlike the connective
tissue structures of major salivary glands, where the same
process was observed, only up to the 14" day. This is due to
first of all, the difference in the histological-genetic formation
and the terms of digestive system glands final formation,
despite their combining morphology-functional component.
The data obtained during the research allow the concept
expanding about formation and definition of pancreas in early
postnatal period of ontogenesis in norm and clarify the mor-
phogenesis of reactive changes after antigenic influence on
fetus in the antenatal period.

Conclusions

The increase in density of carbohydrate residues of
a-D-Mannose in pancreatic structures in early postnatal
period is the sign of immatority, which may have the direct
effect on secretory activity of organ.
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Prospects for further research. In the further resear-
ches it is planning to determine the features and compa-
rative analysis of membrane carbohydrate residues density
distribution in the structures of the pancreatic head and body
at the early postnatal stage of ontogenesis after antenatal
antigenic action.
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