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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
Georgian and Russian materials). With computer-printed texts please enclose a CD carrying the same file titled
with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
(or black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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OF RATS WITH EXPERIMENTAL UNDIFFERENTIATED DYSPLASIA OF CONNECTIVE
TISSUE

Olena A. Hryhorieva'., Tetiana M. Matvieishyna.!, Yuri Y. Guminskiy.?, Oleksandra L. Lazaryk.', Andrii O. Svetlitsky'.

Zaporizhzhia State Medical University (Zaporizhzhia, Ukraine), Department of Human Anatomy, Operative Surgery and
Topographic Anatomy, *National Pirogov Memorial Medical University (Vinnitsa, Ukraine), Department of Human Anatomy

Introduction. The importance of connective tissue role in
organs’ functions is indisputable, as it fulfills a variety of
functions, takes part in organization homeostasis maintenance.
Different impairments of connective tissue metabolism leading
to manifest of numerous structural changes of organs contribute
in development of secondary associated pathology of inner
organs.

The undifferentiated connective tissue dysplasia, unlike
differentiated connective tissue dysplasia is a genetically
heterogeneous disease, caused by changes in the genome due to
multifactorial effects on the fetus in utero. In the vast majority
of cases the gene defect in undifferentiated connective tissue
dysplasia remains unidentified [1,2]. However, the versatility
of the connective tissue defect in undifferentiated connective
tissue dysplasia involves a variety of visceral changes, and some
of them can have serious clinical consequences [3-5]. Various
clinical symptoms of undifferentiated dysplasia of connective
tissue (UDCT) complicate the process of its diagnosis [6-8].
UDCT in general is a diagnosis of exclusion, its presentation
may take a variety of forms and may start with a few different
symptoms before presenting a picture of definite disease [9,10].

The absence of undifferentiated DCT in International statistical
classification of Diseases and Related Health Problems also
tangles the situation [11]. Undifferentiated forms of DCT are
basically heterogeneous diseases with fundamental system
defect of connective tissue, caused by the influence of mixed
factors including biological, physical, chemical, endocrine etc.
which perplex the intranatal fetal development [12,7]. UDCT is
widely spread in population (13-85%) but clear clinical features
do not characterize it [12,13].

Alimentary tract is one of the application points in the case
of UDCT, which may amplify expression of clinical symptoms
from site of alimentary tract [14,13]. It is proved that the
development of diseases of the digestive system may be caused
by various factors, but in recent decades, the special interest of
researchers is directed to the study of the role of undifferentiated
connective tissue dysplasia (UDCT) in their formation and
course [15].

Frequent detection of signs of connective tissue dysplasia in
children with gastroenterological diseases (from 30 to 72%) and,
conversely, the high incidence of digestive tract pathology on the
background of this syndrome (57-88%) prove their relationship
[16]. Systemic impairment in the case of DCT is approved by
the presence of pathological changes of different parts of gastro-
intestinal tract including, reactive changes of pancreas, primary
caries, dysfunction of intestinal motorics, dyskinesia of biliary
tracts, presence of dolihosigma etc [14,17,18]. Gallbladder
abnormalities are present in 95% of children with UDCT, chronic
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gastroduodenitis with duodenogastric and gastroesophageal
refluxes reveal in 11% of patients [19]. In case of connective
tissue diseases, involvement of the gastrointestinal tract is much
more common than symptomatology of UDCT [20]. The more
phenotypic markers of UDCT are detected in a child, the more
common and more severe is the pathology of the digestive
system [21]. In spite of all clinical manifestation of UDCT still
there are no exact morphological characteristics of alimentary
tract changes on the background of UDCT. Earlier there was
given a morphological characteristics of knee joint reactive
changes after intranatal antigen action which are typical for the
syndrome of UDCT [22].

Purpose: to determine peculiar morphological characteristics
of structural changes of gastrointestinal tract organs in the case
of experimental UDCT.

Materials and methods. As an experimental model of
undifferentiated dysplasia of connective tissue, it is selected
a model of intrafetal antigen injection at the 18th day of
dated pregnancy [22,23]. Objects of investigation — pharynx,
duodenum, ileum, caecum, ascendant colon of 168 white rats
from the first up to the 60th day of postnatal life. Animals were
divided into three groups: I — intact, which were born from
healthy rats without any antigen introduction during pregnancy,
I — animals, which were exposed to antenatal antigen
introduction at 18th day of prenatal development (0.165 mg of
protein in 0.05 ml of 0.9% NacCl) [22,23], 11l —control animals,
which were exposed to antenatal intrafetal injection of 0.05 ml
0f 0.9% saline solution at the 18th day of prenatal development.
As the antigen selected human normal immunoglobulin, which
has good antigenic properties and very little toxic, pyrogenic and
adjuvant effect. Rats were born full term without developmental
malformations and were absolutely healthy. It is said that all
animals with any symptoms of a disease were avoided to take
at experiment. Control group of animals was used for proofing
that a process of operating got no effect on a fetus, but antigen
leading does. Sex differences were not considered. Animals
were contained in standard conditions of vivarium according to
"European Convention for the protection of vertebrate animals
used for experimental and other scientific purposes" (Strasbourg,
18.03.86 G.) and the Law of Ukraine Ne 1759-VI (15.12.2009)
On the Protection of Animals from Cruelty. Food and water
were made available ad libitum. Morphological structure of
organs was examined at days Ist, 3rd, 7th, 14th, 21st, 45th,
60th after birth. Parts of organs were fixed in Buen solution
and in 10% formaldehyde, embedded in paraffin. Histological
samples of 4 um in thickness after dewaxing were stained with
hematoxylin-eosin, alcian blue, PAS-reactive, for lymphocyte
detection lectinohistochemical reaction with Peanut agglutinin
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(PNA) (LectinTest, Lviv) was conducted. Immunohistochemic
assays of CD 8+, CD16+, CD20+ lymphocytes were conducted
with CD 8, CD16, CD20 mouse monoclonal antibody (Santa
Cruz Biotechnology, inc.). For immunehistochemic method
histological sections of 4 pm thick were glued on the glass with a
special adhesive coating, slices were deparaffinized. Unmasking
of antigens was performed by heating sections in citrate buffer
pH=6.0 on a water bath for 30 minutes at the temperature of
98-990C. Photos of histological samples were conducted using
CarlZeiss software (AxioVision 4.8). Analysis of the obtained
results was conducted by means of statistical methods with the
use of computer license program «Statistica for Windows 13»
(StatSoft Inc., Ne JPZ804I1382130ARCN10-J). The significance
of the differences between the experimental groups was assessed
using the student’s criterion t, considering the differences to be
reliable at p < 0.05, that is generally accepted for biological and
medical researches. The numerical data of the obtained results
are presented as M + m (arithmetic mean + standard error of the
mean).

Ethnical approval. Supporting and withdrawal of animals from
experiment was carried out in accordance with the requirements
of the European Commission Directive (86/609/EEC), Law of
Ukraine Ne 1759-VI (15.12.2009) On the Protection of Animals
from Cruelty.

Research funding. This work is a part of a project «Reactivity
of newborn organs after influence of antigens and different
nature factors in the prenatal period» (2013-2019, state
registration 0115U003875) funded by Zaporizhzhia State
Medical University.

Conflicts of Interest. Authors have no conflict of interest to declare.

Results. In general, it is settled that in rats after intranatal
antigen loading the ratio of intestinal tract layers changes.
The process of gastric tract stratification changes leads to
the thickening of mucosa (including epithelial layer and
submucosal layer) and thinning of muscular layer. This
tendency is common for all examined parts of alimentary tract,
especially for duodenum, small and large intestines (Tables
1, 2, 3 and Fig. 1). As for pharynx, the thickness of mucosa
does not change greatly in comparison with control and intact
animals; there is only an intention for its thickening. However,
the pharyngeal muscular layer is thinner than in control group
(Tab. 1). As for duodenum, it is settled that in newborn rats
the thickness of mucosa is 265.16+3.70 um in experimental rats
against 213.8142.93 um in control. Stratification of muscular
layer of duodenum is revealed only at day 11 after birth (Tab.
4). Thinning of muscular layer takes place basically due to the
longitudinal layer (3.50+0.16 um in experimental group against
10.18+0.28 um in control) either in proximal or distal parts of
duodenum. The same changes are common for the ileum and
large intestine as well. These changes result in elongation of
duodenum, small and large intestines. Thinning of the muscular
layer may lead to sphincters insufficiency, which will manifest
by reflux gastritis, reflux-esophagitis (gastroesophageal reflux
disease, dyspeptic syndrome) resulting in impaired quality of life.

After conducting a prolonged meticulous morphological
analysis of rats’ digestive organs on the background of
experimental UDCT the multiplication of lymphocytes number
in rats’ pharyngeal mucosa and submucosa is revealed (12.1+0.4
and 7.7+0.4 respectively), it lasts from the first up to the 45th
day after birth in comparison with control group. Among

Table 1. Thickness of pharyngeal layers in rats after birth (M+m)

Day after % Thickness of mucosal ~ Thickness of Thickness of muscular | Thickness of adventitia. Common thickness of
birth & epithelium, pm submucosae, {im layer. pm pm pharyngeal wall. um
N 28.4+1.05 109.9+10.48 447.3+27.08 89.54+3.53 675.1£37.7
1 F 28.5+1.07 106+17.92 461.7+43.93 81.749.05 677.9+48.04
Y 26.9+0.17 100.8+11.79 290.7+£8.51** 70.94+9.99 489.3428.15%*
N 26.5+1.38 93.44+4.79 354.8+33.42 85.9+13.97 560.6+47.32
3 F 27.5+1.69 98.4+4.74 339.549.3 84.6+17.79 424.1£19.77
Y 26.7+0.81 98.3+5.34 343.5+18.49 72.4+2.63 540.9+25.54
N 26.4+1.74 105.6+6.88 392.7+2.88 90.2+5.84 614.9+22.49
F 27.342.57 100.9+8.01 411.7+£28.09 90.1+6.45 630+21.69
7 Y 27.5+1.79 116.2+8.73 367.4+45.72 102.5+1.92 613.6+43.96
N 28.4+2.23 137.4+17.22 429.6+18.21 104.7+6.35 700.1+17.95
F 29.4+3.15 136.3+£13.32 412.2426.59 105.1+8.79 683+25.57
14 Y 27.6+1.28 140.1+21.48 388.6+16.99 104.74+6.26 661+14.14
N 29.9+1.32 146.5+11.04 436.8+11.14 113.3+2.75 726.5+13.23
F 29.6+2.13 143.5+16.54 427.3+45.12 111.6+£14.7 712+56.03
21 Y 30+0.98 148.3+5.33 393.7+7.07** 116.94£6.34%* 686.6+14.26
N 30.242.22 152.4+11.49* 618.5+19.46* 119.5+11.41 920.6+22.96*
F 30.6+3.53 148.8+14.86 675.1+£16.47 120.1+15.8 974.6+36.65
45 Y 31.6£2.5 158.5+£9.57 565.3+9.56** 122.4+10.56 877.8+18.19%*
N 30.3+0.58 160.4+14.8 665.2+17.75 127.6+4.59* 983.5+32.12
60 F 30.4+1.39 162+19.25 670.2+15.86 129+6.67 991.6+31.07
Y 32.3+1.15 169+16.74 582.2+45.59 134.8+6.8 918..3+43.92

Notes: 1. N — intact group, F — control group, y — rats with experimental UDCT.
2. * - result is reliable in relation to previous day of experiment. ** - result is reliable in relation to intact group, p<0.05.
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Table 2. Thickness of duodenal layers in rats after birth (M+m)

bDl;};l after Group 1:L411111cosa at the level of villi. %\fﬁosa at the level of crypt Muscular layer. um Serosa, um

N 213.81+2.93 48.31£1.06 29.42+0.71 8.56+0.22
I-st F 227.97+£3.92 49.08+2.13 29.67+0.86 7.11+0.45

Y 265.16+3.70** 53.47+1.43%* 25.23+0.74** 6.05+0.45%*

N 207.77+4.78* 34.57+2.79* 27.7+0.60 8.77+£0.43
3-rd F 202.834+4.00 40.13+1.72 28.52+1.50 8.26+0.53

Y 240.3+3.70** 56.24+2.84%* 23.78+1.06** 7.78+0.15%*
7-th N 233.94+4.62* 47.71+£3.43* 25.57+1.06 8.02+0.53

F 234.214£3.93 49.59+1.50 24.51+0.53 7.44+0.64

Y 261.26+4.08** 60.52+1.95%* 19.32+41.42%* 9.52+0.30**

N 446.59+6.24* 91.17+1.86* 27.384+0.71 9.13+0.70
H-th F 443.09+2.54 89.71£2.13 28.88+1.06 8.28+1.07

Y 467.66+3.70%* 85.56+2.27 21.7141.42%* 11.3440.45**

N 492.27+5.08* 115.5443.01* 54.142.84* 8.74+0.66
14-th F 489.9+7.86 110.76+1.52 52.53£3.78 8.76+0.37

Y 516.58+3.70** 123+3.43 49.66+1.67 10.26+0.61**

N 521.59+4.90* 113.53+3.50 68.42+4.20 10.25+0.43
21-st F 516.99+4.88 118.27+2.31 67.55+2.10 10.07+0.66

Y 579.1+£4.70** 137.5+4.44** 56.87+4.50 13.66+1.06**

N 621.3+4.56* 238.9943.98* 50.56+1.55* 12.53+0.64*
30-th F 627.69+5.71 240.43£2.47 50.59+1.50 11.17+0.48

Y 683.1+3.16** 252.1745.95 47.56+1.19 14.71£0.48**

N 550.85+4.93* 179.55+1.46* 68.51+2.79* 10.89+1.29
45-th F 540.91+5.98 178.51+£2.23 67.58+1.24 10.09+0.30

Y 606.92+4 .44%** 173.5343.93 60.36+5.04** 14.23£1.12

N 657.43+4.65* 242.55+5.52% 70.73+3.19 14.33£0.46*
60-th F 664.1+4.43 239.56+2.87 71.4+3.90 13.58+1.06

Y 654.28+5.60 249.334+3.90 69.79+1.06 14.05£1.06

Notes: 1. N — intact group. F — control group. y — rats with experimental UDCT.
2. * - result is reliable in relation to previous day of experiment. ** - result is reliable in relation to intact group. p<0.05.

Table 3. Thickness of ilium mucosa in rats with experimental UDCT (M+m. um).

Day after birth 1 3 7 11

Intact group 217.548.1 173.8+£13.3|205.3£22.4 257.5£12.4|269.4£25.8  270.9+19.6
Rats with

experimental 256.3£14.2* 250.0+£11.2* | 259.8+18.1* 292.3+12.8* 299.6+11.8 302.7+21.01
UDCT

Control group

* - result is reliable in relation to intact group. p<0.05.

lymphocytes of pharyngeal mucosa CD 16+ (Fig. 2), CD8+, CD
20+ (Fig.3) and PNA-+-lymphocytes are present. The number
of PNA+ lymphocytes is increased compared to control group
(5.240.62 against 4.8+0.57). The number of PNA-+-lymphocytes
increases both in epithelium and in submucosa layer.

On the background of the increased number of lymphocytes,
the amount of fibroblasts, macrophages and mitosis is also
multiplicated in comparison with control group. This relation
between different types of cells lasts up to the end of the second
week of life. The same dynamics of lymphocytes is revealed
in duodenum mucosa. In general, in duodenum, number of
lymphocytes increases up to the 60th day after birth. Peaks of
lymphocytes number are revealed at 14th day of life, that is
caused by the changed type of alimentation, by including corn
into ration (Tab. 5, Tab. 6).
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223.6+£26.7 | 171£18.2 216.7+£33.6 | 232+22.4 ' 255.4+16.8 258.72+19.3

14 21 30 45 60
432.5+£50.56 | 281.66+ 6.9 457.89+42.9

477.36+60.1 | 332.45424.7 565.3+44.9*

409.3£105 | 273.6+£32.2 | 472+ 113.4

The number of goblet cells increases in all parts of the gastric
tract (Fig. 4), but their synthetic activity changes, the number
of glycoproteins decreases, which is approved by histochemical
detection by PAS-reaction and staining with alcian blue with
different concentrations of MgCl2. This may suppress the
immune response and increase susceptibility to infection [24].

On this background the number of fibroblasts increases in all
parts of the gastric tract, the number of mitotic proliferative
cells increases in the submucosa. Lymphocyte/epitheliocyte,
lymphocyte/fibroblast and lymphocyte/mitosis indexes are
important constants, which characterize the common condition
of the tissue and of the organ in general. They are principal to
determine and elaborate a lymphoid passport of organs in order
to propose the further development of any reflective process in
the organ under different endogenic and exogenic influences.
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Table 4. Thickness of longitudinal and circular layers of duodenum muscular layer in rats after birth (M+m)

o, Circular layer Longitudinal layer
D.ay after 2 Proximal part of duodenum Proximal part of duodenum
birth 5h um " Distal part of duodenum. pm um " Distal part of duodenum. um

N 17.2+0.75 35.42+1.08 10.18+0.28 10.33+0.32
11-th F  17.11+0.69 34.7+1.29 11.77+0.43 10.4+0.46

y 18.21£0.57 29.31£0.76** 3.5+0.16** 4.024+0.16%*

N 40.6+0.46 38.4+1.29 13.5+1.42 27.28+1.08
14-th F  39.03+1.29 37.03+1.11 13.5+1.69 27.48+1.08

y 42.4£1.39 40.2+1.90 7.26£1.08** 20.03£0.65%*

N 41£0.74 43.97+1.29 27.42+0.76 23.61+0.74
21-st F  39.66+1.23 43.2+1.47 27.89+0.87 23.34+0.83

y  42.55+1.47 47.58+1.57 14.3240.52** 15.98+0.62**

N 42.5+0.92 45.02+1.39 8.06+0.35 16.5+0.23
30-th F  41.7+£1.55 45.3+1.48 8.89+0.28 15.23+0.17

y 41.64+1.16 45.91+1.23 5.9240.15%* 12.92+0.15%*

N  47.4+1.36 45.88+1.84 21.11+0.30 20.8+0.43
45-th F  46.23+0.78 45.5+1.06 21.35+0.65 22.31+0.37

y  43.96+1.39 47.32+1.56 19.4+0.15 18.2+0.16

N 49.6+0.85 47.91£1.30 21.13+0.25 17.64+0.18
60-th F  49.4+1.42 47.05+1.39 22+0.46 17.48+0.31

y 48.8+1.73 49.6+1.39 20.99+0.16 17.97+0.15

Notes: 1. N — intact group. F — control group. y — rats with experimental UDCT.
2. * - result is reliable in relation to previous day of experiment. ** - result is reliable in relation to intact group. p<0.05.

Table 5. Absolute number of cells in rats’ mucosa of duodenal villi on conventional unit of area (5000 um?) (M+m)

Day after birth group CC_HS . o
epitheliocytes Goblet cells lymphocytes mitosis
N 143.9+£5.8 3.542.2 5.3£2.6 3.542.8
1-st F 143+4.4 3.242.5 5.7+2.8 3.5+2.4
Y 141.1£7.9 2.74£2.7 7.4+2.1° 6.1+£2.2"
N 150.2+9.5 4.04+2.2 5.3+2.7 1.3£2.1
3-rd F 152.4+11.6 4.34+2.6 6.6+2.3 1.34+2.7
Y 140.2+6.17 5.7+2.8 9.2+6.7" 3.1+1.5"
N 120+6.5 3.1+4.9 9.9+2.2 4.6+2.9
7-th F 121.1+4.1 3.04+2.3 10.3£2.6 4.04+2.8
Y 119.5+5.2 8.9+4.1" 15.3+2.8" 7.242.4"
N 120.3+£12.7 7.942.5 9.4+2.3 4.3+1.2
11-th F 124.9+12.4 7.6£2.4 10.5+4.5 3.9+1.1
Y 113.5+9.9" 10.9£6.8" 13.9+2.7 7.1£1.6
N 127.849.5 10.5+4.2 14.1+4.1 5.7+1.3
14-th F 125.8+11.7 10.3+2..4 13.4+6.2 4.5+2..7
Y 112.1+8.2 13.4+2.7" 17.2+4.7" 7.9+2.6
N 124.7+£8.3 4.742.7 13.5£2.9 4.7+2.9
21-st F 124.3£12.6 5.8+4.9 13.5+2.3 4.842.2
Y 109.6+12.1° 10.5+6.4" 15.4+£2.2" 6.1+£2.3"
N 127.6£7.2 8.4+2.3 14.9+£2.8 3.7£2.7
30-th F 128.7+5.2 8.242.2 14.9£6.6 3.5+1.4
Y 111.03+8.8" 13.24+2.6" 16.03+4.9" 5.6+2.8"
N 123.74£6.6 10.2£2.1 12.3+4.1 3.4+1.9
45-th F 122.9+7.9 11.9+4.4 12.9+4.6 3.3£1.6
Y 117+8.1 14.6+2.7 13.7£2.2 42424
N 119.249.4 14.7+2.8 12.6+6.1 3.3+2.1
60-th F 118.6+7.3 14.01+6.4 13.9+£2.1 2.742.6
Y 119.8+12.8 14.03+4.1 13.6+4.7 3.44+2.8

Notes: 1. N — intact group. F — control group. y — rats with experimental UDCT.
2. * - result is reliable in relation to intact group. p<0.05.
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Table 6. Absolute number of PNA* lymphocyets in duodenal mucosa (on conventional unit of area 15000 um?) (M+m)

- o Proximal part of duodenum Distal part of duodenum
g % E go Mucosa of villi Mucosa of crypt Submucosae Mucosa of villi Mucosa of crypt Submucosae
N 1.32+0.13 2.52+0.16 2.31£0.11 1.71£0.11 2.84+0.14 2.5240.13
- F 1.15+0.17 2.85+0.13 2.57+0.10 1.56+0.12 2.77+0.12 2.26+0.15
— Y 2.20+0.10%** 4.86+0.15** 4.1540.19** 2.8140.15%* 3.93+0.17** 3.25+0.11**
N 1.27+£0.16 2.40+0.26 2.22+0.14 1.57+0.10 2.50+0.15 2.24+0.21
° F 0.55+0.14 2.15+0.24 1.75+0.15 1.33+0.22 2.64+0.13 2.31£0.12
n Y 1.50+0.12 3.52+40.19%* 3.55+0.16** 2.1840.13** 3.73£0.28%** 3.61+0.11**
N 0.85+0.19 2.36+0.18 2.14+0.10 1.14£0.16 3.36+0.25* 2.74+0.14
= F 1.10+£0.26 2.19+0.11 2.21£0.17 1.31£0.17 3.17+0.19 2.5240.33
< Y 1.65+0.11** 4.1740.12%** 4.1840.23** 1.69+0.16 4.3140.15%* 4.29+0.15%*
N 1.10+0.15 2.78+0.13 2.7+0.20* 1.454+0.21 3.16+0.13 2.65+1.24
= F 0.99+0.2 2.93+0.36 2.55+1.17 1.85+0.11 3.22+0.15 2.38+0.19
= Y 1.30+0.19 4.2340.15%* 3.26:+0.24%* 2.1940.14%* 4.3740.31** 3.874+0.22%*
N 0.90+0.15 2.53+0.17 2.45+0.12 1.68+0.16 3.84+0.22* 3.31+0.14*
= F 1.13£1.16 2.16+0.13 2.12+0.27 1.70+0.33 3.56+0.23 3.82+0.16
= Y 1.06+0.12 3.41+0.11%* 3.15+]1.15%%* 1.71+0.15 4.66+1.26%* 4.31+0.11**
N 0.54+0.10* 1.32+0.28 2.20+0.16* 0.97+0.17 1.73+0.14* 2.79+1.15*
7 F 0.62+0.17 1.16+0.14 2.3440.13 0.62+0.19 1.61£0.22 2.38+0.14
I Y 0.60+0.18 1.60+0.16 2.42+0.19 0.81£1.11 2.30+0.11 2.68+0.26
N 0.81+0.13 1.43+0.20 1.38+0.38 0.30+0.12 2.62+0.14 2.93+0.28
= F 0.54+0.15 1.72+0.19 1.63+0.17 0.61+0.24 2.9340.13 2.81£0.13
a Y 0.24+0.11 1.15£0.18 1.60+1.16 0.74+0.16 2.32+1.18 2.55+0.16
N 0.30+0.11 0.18+0.10 1.52+0.39 0.78+0.17 1.88+0.12 1.27+0.13
k= F 0.24+0.12 0.26+0.14 1.33+0.14 0.55+0.15 1.67+0.13 1.40+0.15
< Y 0.80+0.11 1.33+0.12 1.71£0.15 0.41£0.13 1.51£0.16 1.71£0.19
N 0.15£0.15 1.91£0.12 1.26+0.17 0.90+0.15 1.68+0.11 1.25+0.26
kS F 0.21+0.17 1.7240.16 1.30+0.22 0.85+0.18 0.82+0.15 1.28+0.21
3 Y 0.30+0.12 1.1940.15 1.51£0.10 0.17+0.12 0.90+0.10 1.40+0.12

Notes: 1. N — intact group. F — control group. y — rats with experimental UDCT.

2. * - result is reliable in relation to previous day of experiment. ** - result is reliable in relation to intact group. p<0.05.

Fig. 1. Duodenum of newborn rat. PAS-reaction, nuclei are stained with hematoxilin, x400.

a) intact rat; 6) rat with experimental UCDCT
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Fig. 2. CDI16" lymphocyte in rats’ pharyngeal mucosa at 14" day after
birth.

a) control rat; b) rat with experimental UDCT. x1000.

Fig. 3. CD 20* lymphocyte in rats’ pharyngeal mucosa at 14" day after
birth. X1000.

1 N0 L
Fig.4. Proximal part of rats’ duodenum at 30" day after birth. PAS-
reaction, nuclei are stained with hematoxilin, x400; a) intact rat, 6) rat

with experimental UDCT.
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Discussion. On the background of the experimental
syndrome of UDCT, developed by intranatal antigen loading,
it is settled that the number of intraepithelial lymphocytes,
number of lymphocytes of submucose layer of alimentary tract
increase due to early emerging of T-lymphocytes (including
8o+ lymphocytes, PNA+, yd-lymphocytes) from thymus to
peripheral lymphoid organs and tissues including GALT [25,22].
The intestinal immune system has an important population
of specialized CD8+ T-lymphocytes known as intraepithelial
lymphocytes [26], which, located in the very top layer of the
intestinal barrier, may contribute to modulating immunity
toward microbes as well as immunopathology, and are involved
in tissue homeostasis and epithelial repair [27]. Upon activation
outside of the thymus, CD8-positive T cells again express PNA-
binding sites [28]. PNA is a plant lectin that specifically binds
to lymphocyte glycoprotein on terminal galactosyl residues,
PNA has a specificity for GalB1-3 GalNAc residues [29]. This
fact allows us to use PNA as a marker of peripheral CD8+
T-lymphocytes [30]. PNA+-lymphocytes fulfill not only an
immune role but a morphogenic as well [22,25]. Among PNA+-
lymphocytes there are also yd-lymphocytes, which control the
process of proliferation and differentiation of neighbor cells due
to intercellular interaction. In general, T-regulatory cells play
one of the key roles in development of UDCT [9]. After intranatal
antigen administration they emerge from thymus to periphery
and influence on the process of differentiation, maturation and
proliferation of epithelium as well as fibroblasts in submucosa
layer, which is an integrated component of innate immunity.

Previously on the base of structural changes of knee joint there
was explained the main processes, which take place in different
types of connective tissue on the background of the increased
number of PNA+ lymphocytes, caused by intranatal antigen
loading [22,25]. It was also proved that intranatal antigen
loading may be used as a model of experimental UDCT [22,23].
Ratio between cells of mucosa (including epithelial layer and
submucosal layer) changes and results in modified lymphocyte/
epitheliocyte, lymphocyte/fibroblast and lymphocyte/mitosis
indexes playing an important role in maintenance of organs’
homeostasis. Number of goblet cells and their secretory function
as well as the contents of intestinal secret also change modifying
mucus along luminal surface of mucosa. This fact in its term
alters the barrier function of alimentary tract. The determined
coefficients of the ratio between lymphocytes, fibroblasts,
epithelial cells, and cells with figures of mitosis reveal the effect
of lymphocytes on surrounding tissues. Defined alteration of
goblet cell content in antigen-primed animals, changed quality
of their secret may be evidence of violation of nonspecific
immunological barrier, an impairment of nonspecific protection
of the mucosal epithelium and may be a contributing factor
for pathogenic microorganisms’ invasion and subsequent
inflammation, common for alimentary tract pathology on the
background of UDCT [19].

Interrelation between layers of alimentary tube changes
resulting in the thickening of mucosa (including epithelial
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layer and submucosal layer) and thinning of muscular layer.
These inflections result in elongation of duodenum, small and
large intestines. Obtained fact in its term remolds the motoric
function of alimentary tract. Thinning of muscular layer may
transform into sphincters insufficiency, which will manifest
by reflux gastritis, reflux-esophagitis (gastroesophageal reflux
disease, dyspeptic syndrome) resulted in impaired quality of
life. Elongation of intestines, revealed in the work in rats with
experimental UDCT caused by intranatal antigen injection,
is a common symptom of alimentary tract pathology on the
background of UDCT and is based on thinning of muscular
layer of alimentary tract, that is characterized by peristalsis
impairment, reflected in numerous works devoted to gastro-
intestinal tract pathology on the background of UDCT
[16,19,20,21].

Conclusion.

In newborn rats with experimental syndrome of UDCT a
reliable thickening of mucosa and thinning of muscular layer
are common for alimentary tract tube including small and large
intestine. Throughout the first month after birth in rats with
experimental syndrome of UDCT lymphocyte/epitheliocyte,
lymphocyte/fibroblast and lymphocyte/mitosis indexes change
in proximal and distal parts of digestive tract. Number of goblet
cells, the quality of their secret change throughout alimentary
tract, that may be evidence of violation of nonspecific
immunological barrier common for alimentary tract pathology
on the background of UDCT.
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GENERAL MORPHOLOGICAL CHARACTERISTICS
OF GASTRO-INTESTINAL TRACT OF RATS WITH
EXPERIMENTAL UNDIFFERENTIATED DYSPLASIA
OF CONNECTIVE TISSUE

Olena A. Hryhorieva, Tetiana M. Matvieishyna, Yuri Y.
Guminskiy, Oleksandra L. Lazaryk, Andrii O. Svetlitsky
1Zaporizhzhia State Medical University (Zaporizhzhia,
Ukraine), Department of Human Anatomy, Operative Surgery
and Topographic Anatomy

2National Pirogov Memorial Medical University (Vinnitsa,
Ukraine), Department of Human Anatomy,

Summary. The main purpose of the study is to determine
peculiar morphological characteristics of structural changes
of alimentary system organs in the case of experimental
undifferentiated dysplasia of connective tissue (UDCT).
Intranatal antigen introduction was conducted as an
experimental model of UDCT. Objects of investigation —
pharynx, duodenum, ileum, caecum, ascendant colon of white
rats from the first up to the 60th day of postnatal life. Animals
were contained in standard conditions of vivarium according to
Law of Ukraine Ne 1759-VI (15.12.2009) On the Protection of
Animals from Cruelty. Morphological structure of organs were
examined at days lst, 7th, 14th, 21th, 45th, 60th after birth.
Morphometric, histological, histochemical, lectinistochemical,
immunechistochemic and statistic methods were used. Analysis
of the obtained results was conducted by means of statistical
methods with the use of computer license program «Statistica
for Windows 13» (StatSoft Inc., Ne JPZ8041382130ARCN10-J).
The compared results considered such, that for certain differ at
p<0,05, that is generally accepted for biological and medical
researches. On the background of experimental syndrome of
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UDCT, developed by intranatal antigen loading, it is settled
that the number of intraepithelial lymphocytes, number of
lymphocytes of submucose layer of alimentary tract increases.
Ratio between cells of mucosa (including epithelial layer and
submucosal layer) changes. Interrelation between layers of
alimentary tube changes resulting in the thickening of mucosa
(including epithelial layer and submucosal layer) and thinning
of muscular layer. These inflections result in elongation of
duodenum, small and large intestines.

Throughout the first month after birth in rats with experimental
syndrome of UDCT lymphocyte/epitheliocyte, lymphocyte/
fibroblast and lymphocyte/mitosis indexes change in proximal
and distal parts of digestive tract.

Keywords. Dysplasia of connective tissue, pharynx,
duodenum, small intestine, large intestine, lymphocytes

OBLIASA MOP®OJIOI'NYECKAS
XAPAKTEPUCTHUKA KEJYJAOYHO-KHITEYHOTI'O
TPAKTA KPBIC C DJBKCHEPUMEHTAJIbBHON
HEJU®DPEPEHIIMMPOBAHHOM JIUCILIAZUENR
COEJIUHUTEJbHOM TKAHHU

I'puropreBa Egena A., Marpeiimmuna Tarbsana M.,
I'ymuncknii  Opnii  10., Jlazapuk Auexcanapa JL.,
CBeTinukuii Auapeii A.

PE3IOME

OcHoBHast Lenb HCCIIeIOBAaHUS - OTIPEIIETINTh
Mopdosornyeckne O0COOEHHOCTH CTPYKTYpPHBIX H3MEHEHHH
OPraHoOB MHIIEBAPUTEIHHON CUCTEMBI IIPH SKCIEPUMEHTAITEHON
HeupPepeHIMPOBAHHONW TUCIUIA3UN COEAWHHUTENHFHON TKaHU

(HACT).
MaTepI/IaﬂLI U METOAbI MUCCIICAOBAHUS. I/IHTpaHaTaJ'[LHOG
BBCACHUC AHTUI'CHA HCITIOJIb30BaJIN B KaueCTBEC

skcriepuMenTanbHoi Mosenn HJICT. OOBbeKThI HccaenoBaHus
— IJI0TKa, IBEHAIIaTUIIEPCTHAs KUIIKa, MOAB3/IOIIHAS, CIemnas
KHIITKa, BOCXO/IAIIAs 0000YHAS KUIIIKA OEJBIX KPBIC C IIEPBOTO
1o 60-i leHb MOCTHATANbHOM KU3HU. JKUBOTHBIE COAEPKAIUCH
B CTaHJAPTHBIX YCJOBMSIX BHBAapus B COOTBETCTBUU C
3akoHoM Ykpaunbl Ne 1759-VI ot 15.12.2009 r. «O 3amure
JKUBOTHBIX OT JKECTOKOro oOpamieHus». Mopdonorndeckyro
CTPYKTYypy OpraHoB wuccienoBaiu Ha l-e, 7-e, l14-e, 21-
e, 45-e, 60-e cyTku mocine poxiaeHus. Mcnonb3oBaiu
MOpP(GOMETPUUYCCKHA, THUCTOJOTHYCCKHUA, THCTOXUMHYCCKHA,
JIEKTUHUCTOXUMUYECKHI, MMMYHOTUCTOXUMUYECKHIA u
CTAaTUCTUYECKUH METOIbl. AHANU3 TMOJYYEHHBIX PEe3yIbTaTOB
MPOBOJWICA CTATUCTUYECKUMHU METOJAaMU C HCIOJb30BaHUEM
KOMIBIOTEPHON JUIICH3MOHHON mporpamMmel «Statistica for
Windows 13» (StatSoft Inc., Ne JPZ8041382130ARCN10-J).
CpaBHUBaeMble  pe3yJbTaTbl  CUYUTANM  TaKUMH,  4YTO
JocToBepHO paziuyarorcst npu p<0,05, uTo oOrmenpuHsTO IS
OHMOJIOTUYECKUX U METUIIMHCKHAX UCCIICIOBAHMIMA.

PesynbraTel. Haponeskcnepumentansraoro cuaapoma HJACT,
pa3BHBIIETOCS NpU HMHTpaHATaJbHOW AHTUTEHHOW Harpyske,
YCTaHOBJIEHO, YBEJIMUYEHHE KOJMYECTBA MHTPAdUTEIHATIBHBIX
JTUMQPOIUTOB ¥ JTUMQOIMTOB  MOJCIU3UCTOrO  CIIOS
nuuieBapuTeabHoro tpakta. COOTHOLIEHHE MEXKAY KIETKaMu
CIIM3UCTON O0ONOYKH (BKJIIOYAs OSIUTCIHAIBHBIA CIOW U
MOJICTTU3UCTBIN cioi) u3MeHsieTcs. I3MeHsIeTcsl COOTHOIIEHKE
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MEXAY CJIOSIMU THILEBAPUTENLHOTO TPAKTa, YTO MPUBOIUT K
YTOJIICHAIO CIH3UCTON 000JOYKH (BKIIFOYAS SMMUTEIHATBEHBINA
CJIOH U MOJICTM3HUCTBIN CIIOW) M ICTOHYCHHIO MBIIIIEYHOTO CIIOS.
OTU U3MEHEHHUs MPUBOJAT K yAJUHEHUIO TOHKOW U TOJCTOH
KUIIKU. B TeueHune mepBoro mecsiia mnocie poxacHus y Kpbic
¢ akcnepuMeHTaNbHBIM cuHapoMoM HJICT mmmdormrapHo-
SMUTEIUOLUTAPHBIH, muMponnTapHO-OUOPOOITACTHEIN
U TUMQOIMTAPHO-MUTO3HBIH  WHACKCH H3MCHSIOTCA B
MPOKCUMAJILHOM M JHCTAJIbHOM OTJIeNaX MUIIEBAPUTEIBHOTIO
TpaKTa.

KnroueBbie cmoBa: Jlucriasus COEAMHUTENBHOW TKaHU —
I'motka — JIBeHaauaTtumnepcTHas KUIIKA — TOHKas KUIIKA —
Toncras xumika — JIumdoruTer
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