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f;lpgrlilzvhezrl;y:; State Medi- - DISTRIBUTION FEATURES OF LYMPHO-
CYTES WITH PEANUT AGGLUTININ POSI-
TIVE RECEPTORS IN GUMS EPITHELIUM
OF RATS IN NORM AND AFTER INTRA-
UTERINE ANTIGENIC ACTION
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ABSTRACT. Background. According to the conception “Lymphocyte is the main factor of
morphogenesis” changes in lymphocyte receptor repertory, induced by antigenic action in
the fetal period of development, influence on organs and tissues development after birth.
Functional activity of immunological immature PNA+ lymphocytes inducing the change in
functioning, imbalance in formation cells of microenvironment, synthesis of intracellular
substance and the fibers of extracellular matrix leads to violation of morphological and func-
tional condition of organs. Objective. Determine the features of distribution of lymphocytes
with receptors to peanut agglutinin in gingival epithelium of rats in norm and after intraute-
rine antigenic action. Methods. The object of the research was: 224 jaws of 112 white la-
boratory rats. The rats divided into three groups. First group — intact rats. Second group —
rats, which were introduced 0,05 ml solution of antigen in the amniotic fluid on the 18™ day
of pregnancy by the method of N. Voloshyn, the third group — control, the animals were
introduced intrauterine 0,05 ml of physiological solution on the 18" day of pregnancy. The
antigen was split vaccine Vaxigrip 2009. Results and conclusion. In newborn animals, after
intrauterine antigen action it was determined significantly increased content of PNA+ lym-
phocytes in the epithelium of gingival mucous, compared with control group, where PNA+
lymphocytes number gradually decreases. On the 11™ day of life, in animals of second
group, quantity of intraepithelial PNA+ lymphocytes remains higher. On 45" day of postnat-
al formation its share does not significantly differ from similar indicators in all groups and
» decreases compared with neonatal period.
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Bypera 10.0. Oco6mmBocTi po3noainy JiMGonuTiB 3 penenTopamMu A0 JEeKTHHY apaxicy B eNTiTel siceH IypiB B HO-
Pedepat. V pobori BcraHoBieHa auHamika po3noainy PNA+ miM(poOIHTIB B CIH30BIi SICEH IIypiB B HOPMI Ta MICISI BHYTpI-
HIHBOYTPOOHOI BIUIMBY aHTHreHy. Ha mepury noOy micis HapoJUKEHHs, cepel KIITHH 0a3ajbHOro IIapy emiTeNilo SCeH y
AQHTUTECHIPEMIHOBaHNX B IUTLAHOMY MEPiOi TBAPHH CIIOCTEPIraeThcsi MaKCUMaNbHUI BMicT PNA+ mimdonuTis, SKuit € 1oc-
TOBIpHO OUTHIIMM B TIOPIBHSHHI 3 MOKa3HUKAMHU TBapUH 1HTAKTHOI rpynd. [IpoTsarom ekcnepuMeHTy, y BCiX rpymax TBapHH
KinbKicTs PNA+ miMmdonuTiB B emitelnii sCeH IMOCTYNOBO 3MEHIIYyBalach, B MOPIBHSIHHI 3 HONEPEAHIMA TepPMiHAMU CIIOCTe-
pexeHHs, npote 10 11-i nobu >xurtst BMicT PNA+ miMomuTiB y aHTHTeHIIPeMiHOBAaHUX TBapHH, 3aJIHIIABCS JIOCTOBIPHO
OUIBIINM, BIIHOCHO TPynH KOHTpoto. Ha 45-Ty moOy 1X yacTka JOCTOBIPHO HE BiApi3HsIACS BiJl aHATIOTIYHUX MOKA3HUKIB
BCIX IPYI CHOCTEPEKSHHSI Ta 3MEHIITyBaacs, B OPIBHSHHI 3 TIEPi0JJOM HOBOHAPOKEHOCTI Maiiike BTPHYI.
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Background

Periodontal diseases usually known as gingivi-
tis and periodontitis are widespread in different age
categories of population [1]. The innate immune
response is a very important compound of immune
reaction and constitutes a homeostatic system, which
is the first line of defense. Interestingly, the T cell-
mediated adaptive immunity development is highly
dependent on innate immunity-associated antigen
presenting cells, which after antigen capture undergo
into a maturation process and migrate towards the
lymph nodes, where they produce distinct patterns of
cytokines that will contribute to the subsequent pola-
rization and activation of specific T CD4+ lympho-
cytes [2]. One of the determinatives that result in
violation of oral mucous morphogenesis, in particu-
lar gingival epithelium, and as a result the develop-
ment of its pathology is the condition of pregnant
health, more than half of them has chronic diseases
and system functional disorders which is accompa-
nied by the immune pathological condition, namely
by antigen influence on a fetus [3]. According to
conception “Lymphocytes - the main factor of mor-
phogenesis” [4] the change of lymphocytes’ receptor
repertory, that inducing by antigenic action in the
fetal period of formation, influence to the organs and
tissues development of organism after birth. Disord-
ers in the proliferation, differentiation and migration
processes’ of lymphocytes after intrauterine injec-
tion of various nature antigens, leads to population
of immunological immature PNA+ lymphocytes in
peripheral lymphoid organs [5, 6]. Functional activi-
ty of immunological immature PNA+ lymphocytes
inducing the change in functioning, imbalance in
formation cells of microenvironment, synthesis of
intracellular substance and the fibers of extracellular
matrix, that leads to violation of organs’ morpho-
functional condition, generally [6]. In the literature
there are no systematic data concerning the intraute-
rine antigen influence to morphogenesis of gingival
epithelium in early postnatal period. Using the pea-
nut agglutinin for methods of lectinhistochemical
detection of B-D-galactose residues appeared a pos-
sibility to observe the immature and ¥/% — lympho-
cytes populations in the gingival epithelium after
intrauterine antigen action.

Objective

Determine the features of distribution of lym-
phocytes with receptors to peanut agglutinin in gin-
gival epithelium of rats in norm and after intraute-
rine antigenic action.

Methods

The object of the research was: 224 jaws of 112
white laboratory rats. The rats divided into three
groups. First group is intact rats. Second group is
rats, which were introduced 0,05 ml solution of anti-
gen in the amniotic fluid on the 18™ day of pregnan-
cy by the method of N. Voloshyn [1], the third group
— control, the animals were introduced intrauterine
0,05 ml of physiological solution on the 18" day of

pregnancy. For the study of peculiarities of PNA+
lymphocytes content in the gingival epithelium after
antigen’s action on the fetus, chosen the model of
transuterine, transmembrane introduction of antigen
in amniotic waters by the method of N. Voloshyn
[1]. The antigen was rare (killed) split - vaccine
Vaxigrip 2009. The animals’ killing and taking of
the material done from 13-00 till 14-00 on the 1%,
5% 7% 11" 14™, 30™, 45™ day of postnatal life.
Keeping the animals and experiments were carried
out accordingly to regulations of European conven-
tion about the defense of spine animals’, which are
used due to the experimental and other scientific
aims (Strasbourg, 18.03.86), low of Ukraine “Ani-
mal Protection from Cruel Appeal” (Ne 1759 from
15.09.2009). On every term in all groups of the ani-
mals were examined six animals from 2 - 3 after-
birth. For the investigation, the jaw specimens with
the mucous in the area of the molars used during
some minutes after killing. The samples fixed in
10% solution of formalin, dehydrated, filled in pa-
raffin mixture and produced serial paraffin sections
4 pm thick. Determination of B-D-galactose sugar
residues was investigated using the standard method
[5] through peanut agglutinin (PNA) using the stan-
dard kit of NPVK “LectinTest”, Lviv. For visualiza-
tion was used 3.3’- diaminobenzidine — hydrogen
peroxide system as the staining agent [5]. The count
of PNA+ lymphocytes quantity in gingival epithe-
lium done per 1000 epitheliocytes, thus hereinafter
in the text the indicators of PNA+ lymphocytes
quantity will designate in promille (%o) (1000 mag-
nifications). Processing of the obtained numerical
results conducted through statistical methods -
STATISTICA® for Windows 6.1 (StatSoft Inc., Ne
AXXR712D833214FANS5). Comparison of variables
performed using Student’s test. To verify existence
of relationship between obtained variables used cor-
relation analysis (Pearson coefficient of correlation).
The difference between the variables was considered
statistically significant at the p < 0,05.

Results and discussion

In multilayer keratinizing gingival’ epithelium
the PNA+ lymphocytes are determining among epi-
theliocytes of basal and prickle layers. Intraepithelial
lymphocytes in the gingiva present mainly the small
forms. There are the round cells with a peripherally
pigment deposition and pericytoplasmic enlighten-
ment.

On the first day after birth among the basal
layer cells of gingival’ epithelium in animals of in-
tact group the PNA+ lymphocytes quantity counting
19,9+1,16%o. In antigenpremium animals the PNA+
lymphocytes content in gingival mucous is more
than in animals of intact group and is 24,1+1,35%o (p
<0,05).

Indicators of control group does not significant
differ from the results of intact group, thus hereinaf-
ter in the text its will not cite (Tab.1). The terms
“intact” and “control” groups are using as syn-
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onyms.

On the 5™ day of life the quantity of intra-
epithelial lymphocytes, that have receptors to peanut
agglutinin decreased in animals of intact group,
compared newborn rats (Tab.1). In animals of anti-
genpremium group the PNA+ lymphocytes content
among the epitheliocytes of basal layer is significant
higher, compared intact animals and is 22,141,67 %o
(p £0,05).

In intact animals on the 7™ day of postnatal
life observed the decrease quantity of intraepithelial
PNA+ lymphocytes relatively previous observation

term. In animals, that were expose by antigenic ac-
tion in the antenatal period, saving the tendency of
increasing content of lymphocytes affinity to peanut
agglutinin, compared group of intact animals
(Tab.1).

On the 11" day of life in experimental ani-
mals of the first group, compared previous observa-
tion term, the quantity of lymphocytes with B-D-
galactose residues receptors continues gradually
decrease. In experimental rats of the second group
the PNA+ lymphocytes content remains more, rela-
tively intact group (Tab.1).

Table 1

uantity of intraepithelia + lymphocytes in gingival mucous relatively epitheliocytes quantity (%o
Quantity of i pithelial PNA+ lymphocytes in gingival latively epitheliocytes quantity (%o)

Animals Day of life

groups 1 5 7 11 14 30 45
1 19,9+1,1 17,6£1,1 15,4+1,4 13,4+0,9 13,1+0,6 9,8+0,4 9,7+08
11 24, 1+1,1* 22,1+1,6* 19,3+1,1* 16,2+1,1* 15,1+0,1 10,3+0,9 9,8+0,7
111 20,3+1,1 17,8+1,1 15,7+1,3 13,1+0,6 12,940,3 9,7+0,8 9,8+01

Notes: I — Group of intact animals; II - Group of experimental animals; III — Group of control animals; * - result

is significant compared intact group.

On the 14™ day of postnatal life in animals of
intact group the quantity of intraepithelial PNA+
lymphocytes in the basal layer of gingival epithe-
lium remains at the level of previous observation
term, thought in antigenpremium group the PNA+
lymphocytes content statistically significant higher,
compared control.

The lymphocytes quantity on the 30™ day of
postnatal life in intact group slightly decreases,
compared results in animals on the 14™ day. In expe-
rimental animals of the second group, the content of
lymphocytes with receptors to peanut agglutinin
decreasing to the indicators of intact animals on the
current observation term.

On the 45™ day of life the PNA+ lymphocytes
quantity in the basal layer of gingival epithelium
remains at the level of previous observation term.
Statistically significant difference between indica-
tors of the observation parameters was not deter-
mined (Tab.1).

Accordingly to conception “Lymphocyte — the
factor of morphogenesis” [4] the antigen effect in-
fluence in the antenatal period leads to migration of
immature lymphocytes, that did not die, from fetus’
thymus to the lymphoid and non-lymphoid organs
[4, 6]. By the researches was determined the dynam-
ics of PNA+ lymphocytes in the gingival mucous in
norm and after intrauterine antigenic action. On the
first day after birth, among the cells of gingival epi-
thelium basal layer in antigenpremium in fetal pe-
riod animals, observed maximal content of PNA+
lymphocytes in gingival mucous, that is significantly

10

higher, compared animals of intact group. During
the experiment in all animals group the quantity
PNA+ lymphocytes quantity in gingival epithelium
gradually decrease in comparison with previous ob-
servation terms. The difference in quantity of lym-
phocytes with B-D-galactose residues saving still
14™ day of life. From the 30" day determined a re-
duction of its quantity. On the 45™ day its part sig-
nificantly does not differ from similar indicators of
all groups and decrease in comparison with the neo-
natal period almost three times. The similar dynamic
of distribution PNA+ lymphocytes in the epithelium
of different morphological structures described by
several authors early [7, 8] and confirms the lym-
phocytes role in organ’s morphogenesis.

Conclusion

In newborn animals, after intrauterine antigen
action determined the significant increased content
of PNA+ lymphocytes in the epithelium of gingival
mucous, compared control group, which gradually
decreases. On 11™ day of life, in antigenpremium
animals, quantity of intraepithelial PNA+ lympho-
cytes remains higher. On 45" day of postnatal for-
mation its share did not significantly differ from
similar indicators in all groups and decreases com-
pared neonatal period, almost three times.

Research perspectives

In our further researches, we will study the dis-
tribution features of different sugar residues define
state of the microenvironments of rat’s gingival
mucous epithelial cells after intrauterine antigenic
action.
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Bypera 10.A. Oco0ennocTn pacnpeaejieHusi JUM(OMUTOB ¢ peleNTOPAMH K JIEKTHHY apaxuca B 3I-
THTEJINH JeceH KPbIC B HOPMe U Moc/ie BHYTPHYTPOOHOTO AeiiCTBUSI aHTHI€HA.

Pedepar. B pabore ycranoBieHa nuHamuka pacrpeneicHust PNA+ nuM@OIMTOB B CIM3HCTON JECCH B
HOpPME U I0CJIe BHYTPHYTPOOHOIO aHTHI'€HHOTO JEWUCTBHS. B mepBble CyTKH MOCIE POXKACHHS CPEeIU KIETOK
0a3aJIbHOrO CJIOS DITUTEIUS ACCHBI Y aHTUT'CHIIPEMUPOBAHHBIX B IUIOAHOM IEPUOAC KUBOTHBIX Ha6J’lIO[la€TC)I
MakcuMalibHOe KonnaecTBo PNA+ num¢omTos, 10cToBepHO OoJIbliiee, B CPABHEHUHN C )KUBOTHBIMHW MHTAKTHOM
rpynnsl. B TedueHne sKcriepuMeHTa BO BCeX IPYMIIaX XMBOTHBIX KosmdecTBO PNA+ mumdonnToB B snurennu
JIeCeH TIOCTENEHHO YMEHBINAIOCh M0 CPABHEHUIO C IMPEABLIYIIMMH CpPOKaMHU HaOuoaeHus, HO 10 11-X cyTox
KHU3HN KoandecTBO PNA+ nmuMQonuToB y aHTUT€HIIPEMUPOBAHHBIX )KUBOTHBIX OCTAaBalIOCh JOCTOBEPHO OOJb-
M OTHOCHTEJIBHO IPyMIbl KOHTpossd. Ha 45-e cyTkn, uX JOIsS JOCTOBEPHO HE OTIMYAETCS OT aHAJTOTHYHBIX
MOKa3aTesiel BCeX TPYII HAOMIOCHUs, 1 YMEHBIIAETCS [0 CPAaBHEHHIO C NIEPHOAOM HOBOPOKAEHHOCTH IIOUTH B
TpH pasa.

KiaroueBsbie ciioBa: muMdonnT, JIEKTHH apaxica, SIMUTEINH AeCHbI, KPbICHIL.
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