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parkuWebis repolarizaciis mdgomareobis Sedar-
ebiTi analizi profesional da araprofesional 
sportsmenebSi arteriuli wnevis momatebuli 

maCveneblebiT normaSi
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kvlevis mizans warmoadgenda parkuWebis repo-
larizaciis maCveneblebis Sedareba profesio-
nal da moyvarul sportsmenebSi arteriuli wne-
vis momatebuli maCveneblebiT normaSi. kvlevaSi 
CarTuli iyo 30 profesionali da 30 moyvaru-
li mZleosani. sportuli aqtivobis da maRali 
arteriuli wnevis donis arsebobis mixedviT 
sportsmenebi daiyo 4  jgufad: I  jgufi (n=21) 
– profesionali sportsmenebi arteriuli wnevis 
normaluri da optimaluri maCveneblebiT (130/80 

mmHg-ze naklebi), II  jgufi (n=9) – profesiona-
li sportsmenebi arteriuli wnevis momatebuli 
maCveneblebiT (130-139/85-89 mmHg), III  (n=17) da IV 
(n=13) jgufebSi Sevidnen moyvaruli sportsmenebi 
arteriuli wnevis maCvenebelebiT, Sesabamisad, 
130/85 mmHg da meti.
kvlevis Sedegad dadgenilia, rom profesio-

nal sportsmenebSi arteriuli wnevis momate-
buli maCveneblebiT normaSi aRiniSneba TpTe 
intervalis gaxangrZliveba, sxva jgufebTan Se-
darebiT; saSualo maCvenebeli 86±10.94 mwm-ia, rac 
saSiS doneze (100 mwm) naklebia. sportsmenebis am 
jgufSi aRiniSna Tanafardobis TpTe/QT (p=0.001) 
momateba S-Tpc (p=0.605) intervalis mniSvnelovani 
gansxvavebis ararsebobis fonze. aRniSnuli cvli-
lebebi miuTiTebs repolarizaciis transmuruli 
dispersiis matebaze, marcxena parkuWis remodeli-
rebis ganviTarebiT, profesional sportsmenebSi 
prehipertenziiT. repolarizaciis gamovlenil 
darRvevebs, arafunqciur gadaZabvas da gul-sisxl-
ZarRvTa sistemis Secvlil aqtivobas, aseve, pa-
Togenezis sxva Taviseburebebs maT klinikur da 
prognozul mniSvnelobebs Soris kavSiris dad-
genisaTvis mizanSewonilia kvlevebis gagrZeleba 
am mimarTulebiT. 
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Interestingly, some papers report about a decrease in the 
amount of aggregated lymphoid nodules (Peyer’s patches) in the 
intestine of experimental animals in experimental modeling of 
dysbacteriosis associated with antibiotics [5,15,18,22,24] that 
contradicts the findings of previous studies conducted by the 
author. In the previously published papers the author stated that 
after a course of oral administration of clarithromycin to albino 
rats, the localization and total amount of Peyer’s patches in the 
small intestine remained unchanged, whereas its total area in-
creased more than twice. It has been shown that proliferation of 
structured lymphoid tissue into the small intestine mucosa was 
caused by the appearance of new generations of lymphoid nod-
ules in Peyer’s patches, which underwent intermediate stages in 
the form of small and medium-sized formations from their origi-
nation to definitive forms (large-sized lymphoid nodules). Based on 
this, it was postulated that the genetically programmed total amount 
of Peyer’s patches in the small intestine of mature albino rats was 
constant, while the number of lymphoid nodules of different gener-
ation in them varied, depending on the situational state of intestinal 
microbiocenosis. However, it was evident that this situation was not 
comprehensive, since during the study it was completely unexpect-
edly found that under the influence of antibiotic in the small intes-

tine mucosa, in some cases, primordial newly formed, additional 
aggregated lymphoid nodules appeared.

The present paper was aimed at the detection and study of 
the primordial forms of Peyer’s patches developed in the small 
intestine of albino rats after administration of clarithromycin. 

Material and methods. 30 mature albino male rats weighted 
200,0±20,0 g were involved into the experiment. Before the ex-
periment, all animals were kept in standard conditions of the ex-
perimental biological clinic (vivarium) at the Ukrainian Medical 
Stomatological Academy in compliance with the regulations on 
keeping experimental animals, adopted by the European Parlia-
ment and Council Directive (2010/63 / EU), the Order of the 
Ministry of Education and Science, Youth and Sports of Ukraine 
as of 01.03.2012, No. 249 “On approval of the procedure for 
conducting tests, experiments on animals by research institu-
tions” and “General ethical principles of experiments on ani-
mals”, adopted by the V National Congress on Bioethics (Kiev, 
2013), (Minutes No. 155 as of 26.04.2017 of meeting the Com-
mission on Biomedical Ethics at Ukrainian Medical Stomato-
logical Academy) [12,13,17]. 

For oral administration of a broad-spectrum antibiotic, name-
ly, clarithromycin (500 mg, tablets) to rodents [1,8,11], a natu-
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ral, physiological method was used to exclude stressful effects 
on them. Antibiotic was administered to the rodents as a supple-
ment to their food during their two-meals-a- day feeding (morn-
ing and evening), which corresponds to the housing conditions 
in the vivarium. However, coarse food nutrients, commonly 
used in animal diet, were replaced by more high-calorie foods, 
which include stale bread, absorbing clarithromycin solution. 
The dose of the latter was calculated based on the data from the 
veterinary directory, according to which the dosage of clarithro-
mycin for rats is 10 mg/kg [6]. 

On such a diet, the rodents were for 10 days. It should be not-
ed that during and at the end of administration of the antibiotic 
as a supplement to high-calorie foods for experimental animals, 
no signs indicating the development of intestinal disorder in the 
form of diarrhea were noted.

Upon the experiment and after vivisection, which was car-
ried out by an overdose of thiopental anesthesia (75 mg/kg of 
animal body weight intramuscularly in the upper third of the 
thigh of the hind paw) [2] in compliance with the procedure 
and requirements for conduct of experiments on animals, 
the abdominal cavity was dissected with subsequent wash-
ing of its entire content with saline and embedment of whole 
carcasses into 10% formalin solution. After washing in the 
running water, the rodents’ gastrointestinal tract was exam-

ined and sections of the small intestine, containing Peyer’s 
patches, were selectively excised in its proximal, medial 
and distal parts. After their embedment into paraffin, serial 
histological sections of 4 µm thick (Microm HM 325) were 
obtained and stained with hematoxylin-eosin. Their study 
and documentation was carried out using the “Konus” light 
microscope equipped with the Sigeta DCM-900 9.0MP digi-
tal microphoto attachment and the Biorex 3 program (serial 
number 5604) adapted for these studies. The morphometric 
characteristics of the tissue structures of the corresponding 
specimens were obtained using a system of visual analy-
sis of histological specimens, as well as using the Sigeta 
X 1 mm/100 Div.x0.01mm stage micrometer, the scale of 
which (equal to 1 mm, where a small step corresponds to 
10 μm) was applied to the corresponding microimage ob-
tained in the same magnification.

Results and discussion. In the process of studying serial par-
affin sections, quite unexpectedly (in the distal part of the small 
intestine), mucosal formations were found next to the Peyer’s 
patches, which attracted attention with their atypical shape. On 
histological sections, at small magnification of the light micro-
scope, they looked like a series of alternating, closely spaced 
and different in size, domed evaginations of the mucous mem-
brane (Fig. 1 A). 

Fig. 1 (А, B). Primordia of the lymphoid nodules in the hewly formed Peyer’s patch of the small intestine of albino rats after ad-
ministration of clarithromycin. Paraffin section; H&E stain; lens 40 × magnification. А – initial microimage and 

B – overlaying graphic presentation showing continues relationship between the covering epithelium 
and the epithelial wall of the intestinal crypts. The smallest step of the scale is equal 10 μm.

1 – muscular tunic; 2 – intestinal crypts; 3 – connective tissue base of the primordial lymphoid nodules; 
4 – intestinal epithelium (future lymphoid-associated epithelium)

It is noteworthy that these structures were surrounded by reg-
ular intestinal villi, the most marginal of which were a kind of 
intermediate form. This suggests that the domed evaginations of 
the mucous membrane of the small intestine of the experimental 
animals, shown in the microimage, resulted from the transfor-
mation of typical intestinal villi, which tend to proliferation and 
subsequent conversion into lymphoid nodules, which in turn ini-
tiated the formation of new Peyer’s patches. 

The validity of the above interpretation is confirmed by the 
findings of studies of some authors on embryonic development 
of aggregated lymphoid nodules [7,9,16]. 

Microimage presented in Fig. 1A clearly demonstrates that 
each primordial lymphoid nodule is a protrusion of the lamina 
propria of the mucous membrane (lined with a layer of intesti-
nal epithelium) with short intestinal crypts, embedded in it from 
the side of the muscular tunic, the most marginal of which are 
opened directly into fissured spaces, separating the embryonic 
nodules. Notably, a strong relationship (throughout the complex 
topological extension) between the covering intestinal epithe-

lium of the lymphoid primordia and the lining epithelium of the 
crypts that form their walls has been noted. To illustrate this, we 
made a simplified graphical interpretation of the same micro-
image (Fig. 1B). A continuous red line shows the topological 
conversion of the covering intestinal epithelium into the epithe-
lium of the walls of intestinal crypts, which demonstrates a mor-
phogenetic generality between them. Consequently, it has been 
clarified that the germinal zone in the process of regeneration of 
the entire intestinal epithelium of Peyer’s patches is the bottom 
parts of the intestinal crypts, which are commonly considered to 
be short epithelial tubes, blindly ending at the muscular layer of 
mucous membrane [3,19]. Apparently, they are represented as 
the short lateral branches from the entire network of epithelial 
tubes spread in the plane of the base of the mucous membrane. 
To some extent, Figure 1 B can demonstrate the principle of or-
ganization of intestinal crypts. Large magnification clearly demon-
strates that intestinal crypts, the walls of which are formed mainly 
by a layer of goblet cells, are conjoined into single cistern and local-
ize in the basal part of each primordial nodule (Fig. 2). 



130

 
МЕДИЦИНСКИЕ НОВОСТИ ГРУЗИИ

CFMFHSDTKJC CFVTLBWBYJ CBF[KTYB

Fig. 2 (А, B). Microscopic structure of two primordia of lym-
phoid nodules (lens 40 × magnification). The smallest step of the 
scale is equal 10 μm. 

1 – goblet cells in the epithelial wall of intestinal crypts; 2 – 
connective tissue base; 3 – lymphocytic infiltration; 4 – intesti-
nal covering epithelium (future lymphoid-associated epithelium)

At the same time, separate short branches depart from their 
common cistern, some of which open with orifices on the lateral 
part of the luminal (apical) surface of the primordial lymphoid 
nodule, while the others are joined with fissured space between 
the adjacent nodules, which is typical for the general plan of the 
structure of definitive lymphoid nodules of Peyer’s patches of 
the small intestine of albino rats [23]. 

The latter microimages (Fig. 2) also demonstrate a whole series 
of the formations characteristic of their structure. Thus, for example, 
the major part of the connective tissue of the lamina propria of the 
mucous membrane rises on the top of the above crypt formations, 
with the presence of blood microvasculature and various cellular 
elements, among which lymphocytes predominate. It is noteworthy 
that the predominant zone of concentration of the latter is the pe-
ripheral (lateral) zones of the dome parts of the primordial lymphoid 
nodules. It is known that these zones in mature Peyer’s patches are 
the site of a settled concentration of T-lymphocytes (T-dependent 
zones) [10]. Morphologically, it can be the beginning of the process 
of colonization (first wave) of new developing Peyer’s patches by 
lymphocytic elements, after which, according to the publications, 
lymphocytes migrate to their covering epithelium [4, 20]. In addi-
tion, microimages (Fig. 2) show that such populations of lympho-
cytic elements are concentrated directly in the subepithelial layer, 
in the medium of which there are isolated cells containing several 
cell units, among which both lymphocytes and macrophages are 
noted. Notably, these immunocompetent cells are interrelated with 
the simple intestinal epithelium of the primordial lymphoid nod-

ules, which acquires an uneven, pitted surface, characteristic of the 
so-called follicle-associated epithelium of mature Peyer’s patches. 

Conclusion. Thus, all of the above proves by evidence that the 
formations of the mucous membrane of the small intestine of the 
mature albino rats, involved in the experiment, are the newly de-
veloped (primordial forms) of Peyer’s patches, the appearance of 
which can be explained by only one factor, namely, impaired mi-
crobiocenosis in the small intestine under the influence of a broad-
spectrum antibacterial drug , clarithromycin, which has immuno-
tropic effect according to the publications [1,14,21]. Consequently, 
administration of clarithromycin for 10 days causes not only a sig-
nificant increase (more than twice) the amount of the existed (sta-
tionary in terms of localization and quantity) Peyer’s patches, but 
also the appearance of entirely newly formed additional aggregated 
lymphoid nodules in the mucous membrane.

The findings of the study have shown that the latter were 
formed as a result of morphogenetic transformation (prolif-
erative expansion) of intestinal villi on the pre-formed base of 
intestinal crypts. We hypothesize that in the Peyer’s patches a 
continuous (in the topological space of the mucous membrane) 
morphogenetic relationship exists between the epithelium, 
openly contacted with the contents of the intestine, and the epi-
thelium of the intestinal crypt, hidden in the thickness of the 
mucous membrane, which is a source of regeneration and prolif-
eration of all types of enterocytes. 
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SUMMARY

PRIMORDIAL FORMS OF PEYER’S PATCHES DEVEL-
OPED IN ALBINO RATS’ SMALL INTESTINE AFTER 
ADMINISTRATION OF BROAD-SPECTRUM ANTIBI-
OTIC

1Hryn V., 1Kostylenko Yu., 2Dubinin S., 1Bilash V.

Ukrainian Medical Stomatological Academy; 1Department of 
Human Anatomy, 2Department of Medical Biology, Poltava, 
Ukraine

Experimental modeling of dysbacterioses associated with an-
tibiotics is an urgent issue of morphological studies. The pres-
ent paper was aimed at the detection and study of the primor-
dial forms of Peyer’s patches developed in the small intestine 
of albino rats after administration of clarithromycin. 30 mature 
albino male rats weighing 200.0 ± 20.0 g were involved into 
the experiment. Antibiotic was administered to the rodents as a 
supplement to food during their two-meals-a-day feeding. Areas 
of the small intestine with Peyer’s patches have been studied. 
Serial paraffin sections have been analyzed using the “Konus” 
light microscope. Morphometric characteristics of the tissue 
structures were obtained using the Sigeta X 1 mm / 100 Div.
x0.01mm stage micrometer. Administration of clarithromycin 
caused a significant increase in the amount of Peyer’s patch-
es, the appearance in the mucous membrane of newly formed 
aggregated lymphoid nodules, being the primordial forms of 
Peyer’s patches, the appearance of which can be explained by 
only one factor, namely, impaired microbiocenosis in the small 
intestine under the influence of the broad-spectrum antibacterial 
drug, clarithromycin, which has immunotropic effect. 

Keywords: albino rats, clarithromycin, small intestine, Pey-
er’s patches, primordial forms.

РЕЗЮМЕ

ЗАЧАТОЧНЫЕ ФОРМЫ ПЕЙЕРОВЫХ БЛЯШЕК, ОБ-
РАЗУЮЩИЕСЯ В ТОНКОЙ КИШКЕ БЕЛЫХ КРЫС, 
ПОСЛЕ КУРСОВОГО ПРИЕМА АНТИБИОТИКА 
ШИРОКОГО СПЕКТРА ДЕЙСТВИЯ

1Гринь В.Г., 1Костиленко Ю.П., 2Дубинин С.И., 1Билаш В.П.

Украинская медицинская стоматологическая академия, 
1департамент анатомии человека; 2департамент меди-
цинской биологии, Полтава, Украина

Экспериментальное моделирование дисбактериозов, ас-
социированных с антибиотиками, является актуальной про-
блемой морфологических исследований. 

Целью исследования явилось определение зачаточных 
форм пейеровых бляшек, образующихся в тонкой кишке бе-
лых крыс после курсового приема кларитромицина. 

В эксперименте задействованы 30 белых крыс-самцов 
репродуктивного возраста, массой 200,0±20,0 грамм. При-
ем антибиотика животными с пищей производился в ре-
жиме двухразового их кормления в сутки. Материалом для 
изучения служили участки тонкой кишки с пейеровыми 
бляшками. Изучали серийные парафиновые срезы под све-
товым микроскопом «Коnus» (Италия). Морфометрические 
характеристики тканевых структур получали посредством 
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объект-микрометра Sigeta X 1 мм/100 Div.x0.01мм. Выявле-
но, что при курсовом приеме кларитромицина происходит 
значительное увеличение площади пейеровых бляшек, по-
явление в слизистой оболочке новых групповых лимфоид-
ных узелков, являющихся зачаточными формами пейеровых 

бляшек, появление которых можно объяснить только одним 
фактором – нарушением микробиоценоза в тонкой киш-
ке под влиянием антибактериального препарата широкого 
спектра действия – кларитромицина, обладающего иммуно-
тропным действием. 
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1v.grini, 1iu.kostilenko, 2s.dubinini, 1v.bilaSi

ukrainis samedicino stomatologiuri akademia, 1adamianis anatomiis departamenti; 
2samedicino biologiis departamenti, poltava, ukraina

antibiotikebTan asocirebuli disbaqteriozis 
eqsperimentuli modelireba morfologiuri kvle-
vebis aqtualuri sakiTxia. winamdebare kvlevis 
mizans warmoadgenda peieris folaqebis Canasa-
xovani formebis gamovlena, romelic TeTri vir-
Tagvebis wvril nawlavSi warmoiqmna klaritro-
micinis kursis miRebis Semdeg. 
eqsperimentSi CarTuli iyo 30 mamri, re-

produqciuli asakis, 200,0±20,0 gr masis TeTri 
virTagva. cxovelebi antibiotiks sakvebTan er-
Tad iRebdnen dReSi orjer. kvlevis masalas 
warmoadgenda wvrili nawlavis fragmentebi pei-
eris folaqebiT. parafinis anaTlebis Wrilebi 

Seswavlilia sinaTlis mikroskopiT «Коnus» (ita-
lia). qsovilovani struqturebis morfometriuli 
maCveneblebi miiReboda obieqt-mikrometris Sigeta 
X 1 mm/100 Div.x0.01mm saSualebiT. dadgenilia, rom 
klaritromicinis kursis miRebis Semdeg peieris 
folaqebis farTobi mniSvnelovnad izrdeba, lor-
wovan garsSi Cndeba limfoiduri kvanZebis axali 
dajgufebebi, rac peieris folaqebis Canasaxovan 
formas warmoadgens. maTi gaCena SeiZleba aixsnas 
mxolod erTi garemoebiT – wvril nawlavSi mikro-
biocenozis darRveviT imunotropuli efeqtis da 
moqmedebis farTo speqtris mqone antibaqteriuli 
preparatis – klaritromicinis gavleniT.
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Преждевременные роды - один из основных факторов, 
способствующих перинатальной заболеваемости и смерт-
ности, неблагоприятная статистика которых прогнозируема 
с учётом ежегодного деторождения около 13 миллионов не-
доношенных младенцев. Стремление к минимизации пре-
ждевременных родов и осложнений пуэрперия инфекцион-
но-воспалительного генеза при досрочном родоразрешении 
неотделимо от анализа вопросов стандартизации показаний 
к назначению противомикробных средств и нормализации 
микроэкологии, тактики ведения угрожающих преждевре-
менным родам и управления родовым актом. Отправной 
точкой в определении «конца эры антибиотиков» стал Са-
мит глав стран «большой восьмерки» в Санкт-Петербурге 
(2007), когда были выделены 2 млрд. американских доларов 
на создание вакцины против пневмонии [1-3].

В дальнейшем последовала кореная ломка представле-
ний репродуктивной микробиологии: доказана физиоло-
гичность вегетации во влагалище здоровой женщины 1300 
микроорганизмов. Эта цифра прозвучавшая 18 ноября 2011 
года на Всемирном Конгрессе под эгидой ВОЗ, стала убе-
дительным подтверждением инициации инфекционно-вос-

палительных заболеваний самими врачами (не только гине-
кологами), которые бездумным назначением антибиотиков с 
наивной верой в их «всемогущество» уничтожают нормаль-
ный биотоп безо всяких попыток восстановить нормоценоз 
после лечения. Необоснованная антибиотикотерапия деста-
билизирует вагинальную экосистему, что способствует рез-
кому нарушению количественных и качественных характе-
ристик её представителей и создаёт условия для массового 
размножения условно-патогенной микрофлоры.

Следует отметить, что, в целом вопросы назначения 
антибактериальной терапии при угрозе преждевременных 
родов, а также недоношенным новорожденным остаются 
дисскусионными: от отрицания снижения риска до её пози-
тивного эффекта с эрадикацией вагиноз-ассоциированных 
инфектов при беременности [4].

Однако, эффективность предотвращения септической 
заболеваемости актуализирует вопросы нужности/ненуж-
ности антибиотикопрофилактики в родах, обсуждаются не 
только препараты, но и длительность их применения. Со-
гласно отдельным данным, обоснованная антибиотикоте-
рапия при преждевременном излитии околоплодных вод 


