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MORPHOMETRIC INDEXES OF PLACENTA IN CASE OF NNLA- G ESTOSIS OF PREGNANT
FEMALE RATS

This article presents the results of morphologataldies, which were conducted in rats after NNL#edtions. It was
established that NNLA- injection to rats leads terphostructural changes in uterus with prevailingcutation disorders.
Microcirculatory changes can be considered as afewation of vascular decompensation, which isoageanied by disorders of
blood rheology, endothelial dysfunction, increasadcular permeability, sharp disorders of the ¢ation in the maternal and fetal
zones of the placenta. It was proven that the @ismalapril in treatment of experimental NNLA- gesis helps to normalize the
state of hemodynamics and utero-placental tissuesanificantly reduces the postimplantational gmbeath.
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These days, perinatal medicine has been consigeeiriched in numerous data disclosing the
relationships between mother, placenta and fetath buring normal pregnancy and in case of abnormal
pregnancy. It became possible thanks to the P.kokAim's theory of systems genesis widely applied by
morphologists, physiologists and obstetricians theteloped the concept of “a functional system -themw
placenta-fetus”. The knowledge of fetus system gisnis required to conceive the etiology and pathegis of
fetal deterioration. It is morphologically certifieghat endocrine glands pathology in mothers leati¢ changes
of fetus endocrine glands. Besides, due to therpssgof perinatology — the study of the care ofdéeeloping
fetus and the new-born baby both in normal pregypard in cases of pathology, — nowadays, a fetus is
considered a competent person with certain rights ta whom special methods of diagnosis, treatraeiol
precautions may be applied. With the interest efrtsearchers focused on the regularities of fdetedélopment,
essential details of morphofunctional developmehtnervous, endocrine and immune systems have been
revealed thus providing homeostasis of the devetpprganism. Much attention is centered on theystidhe
influence of various harmful factors on the growifejus both from the environmental side and mother’
organism. Such pregnancy complication as artegipefiension is a major problem of the present dfisse Its
frequency varies within 2.5 and 16%. According e WHO (World Health Organization) data, the aaferi
hypertension is one of the main reasons of thenati diseases and mortality. From accessible ressuno data
revealing the pathologic influence of mother’'s aalehypertension on the deterioration of the rejuaive
health of the nation and with high indexes of relpiive losses are known. However, the speed of the
population decline in Ukraine is the highest in &he and makes up 0.9 — 1.1% per year. The nahmaddse of
the population is also the lowest and accountd iper one woman, while for the simple reprodurcticshould
be at least 2.2 [1, 3]. We couldn’t find any experntal studies of the morphological indexes offitaeenta of
pregnant female rats in cases of gestosis in tbesaible resources, and it urged us to work omthiser.

Objective of the research.The purpose of the research is to study the monekric indexes of placenta
in case of NNLA-gestosis of pregnant female rats.

Material and methods. The experiments were conducted on non-line pregfemale rats weighing
180,0-200,0 g. Three groups of animals were archngieerein group 1 - intact test; group 2 - pregfiamale rats
which were provoked with gestosis by hypodermi@dtipn - synthesis inhibitor NO-nitro-L-arginine KINA)
(‘Sigma’ series 1096975) in a dose 50 mg/kg frori I 19th pregnancy day; group 3-pregnant fenmats with
gestosis. It was discovered earlier that NNLA iti@ts in period cause symptoms of preeclampsiapeignsion,
protenuria and poor growth of a baby [6, 7, 8].ifigknto account the above, this type of gestoas dhosen for
our experiment. Female rats with established estoyule phase were placed next to males (in rel&ia). The
date of the fixed pregnancy was defined after stupyhe uterine smears. The first day of pregnaweg
considered the presence of spermatozoid in thersroé&emale rats [5]. The uterus morphostructure glacenta
of pregnant female rats were investigated on tltle @@y of gestosis period. The experimental mdseviare fixed
in 10% formalin solution, dehydrated in spirit withicreasing concentration, and embedded in celqdraffin.
Sections in thickness 3—-4cm were stained in haematoxylin- eosin. All the ltssabtained were statistically
processed by Student’s coefficient, the nonparaenétiicoxon-Mann-Whithey test [2]. The differencbstween
separate samples were estimated by 95% level mfisance. All the investigations with animals wearied out
in strict conformity with the conditions set outthre ‘European Convention for the protection otelerate animals
used for experimental and other scientific purpos&sasburg, 1986 with further amendments mad&9®8, and
were approved at the First National Congress oetBics (Kiev, 2001).

Results and its discussionsThe development of gestosis in group 2 of animas waccompanied by
major clinical symptoms of pathology (with hyped@m and proteinuria) and significant changes erug and
placental complex that urged on the morphologitadiys of uterus and placenta [4]. NNLA injectionfemale
rats produced morphostructural changes in the sitgithh prevailing hemodynamics disorder of the arga
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The content of PAS-positive substances in the msioe@mbrane stroma has not been changed compared
with the intact test. The collagen structure of thecosa stroma has been changed slightly. Biorse#liso
revealed packed veins and hemorrhage (both amgrayate small bundles of muscle fibers and in eslhrg
connective tissue areas between different layerbiahetry), disclosed vasodilatation and plasmakisga
connective tissue growth, and round cell infiliati In some cases, muscular fiber thinning and ofation
(signs of tissue hypoxia), weak saturated PAS-pesiiubstances biometry were revealed. Typicalrdess have
been also found in the womb placental site in @detuses, in the upper layers of spongy tisswsretvere
visible detritus cells. In the deep layers, panmiatrosis with fragmented cells, accumulation dfscgimilar to
macrophages, damaged blood vessels with a coatagemfiber mesh in gaps were discovered. The long
resistant erythrocyte stasis led to the disrupitoblood circulation in the mentioned placentaésithat caused
necrosis and tissue lysis. Muscle fibers in thec#d zone were vacuolated that manifested theesals the
hypoxia state of biometrics. The tissue saturatiith PAS-positive material was reduced.

The enalapril injection has considerably enhandéping viability. In 50% females, there was 100%
survival of fetuses, while in the rest — the avertgal death in off springs did not exceed 18%allfiemale rats,
geodynamic disorders in the mucous wall of uteros twas substatially reduced. Even in cases of detak
resorption, no blood clots were found on the mucsgdace and in gaps of the most of uterine glands.
Proliferative processes in the surface epitheliawehnot been registered at all or were slightlyblas Among
the morphostructure changes in the areas of fetthd epithelial tissues were depleted in glycogadometrial
stromal cells were increased, collagen componenttefus mucous membrane became coarse. With viable
fetuses, the mucosa state in general was up &tdhdards.

Epithelial tissues are rich in glycogen. Mucosedrsia was rather swollen, however, it had histochami
characteristics, and properties of intact test grdw the restricted uterus areas of some femtiese were some
local, relatively small in size hemorrhages in tinecosa. Blood filling of mucosa in most pregnais rsas very
close to the intact test. Biometry remained praflijcunchanged, only in some areas there were soedill
clusters. In the placental bed of uterine horn ladire were not any necrotic or proteolytic chan@dsugh
blood vessels were somewhat expanded, they kepialoe flow. Muscle fibers in the sponge area wsightly
vacuolated. Biometry under the placental area wss partially vacuolated. The content of PAS-puwsiti
substances in the sponge tissue, placental bediameitry matched the animal intact test.

In 90% cases, NNLA injection to pregnant femaleslted in the placenta destructive changes, wherein
in 83% cases — it caused significant damage. Agctuhics was changed: decidual membranes werewetro
while trophospongium was on the contrary much-geldr Decidual cell cytoplasm was partially vacusdatand
gaps in large maternal vessels were often enrighdeukocytic masses. Glycogenic spots in trophogpanm
were filled with eosinophilic homogeneous massesesd of typical cells. Periplacentitis was obsgémwe13%
cases. The giant cells between decidual membrames@hospongium were often vacuolated: the lajéhese
cells according to the norm — was enlarged.

Despite the fact that the labyrinth cavity as ger horm was slightly narrowed, it had considerable
pathological changes. Almost all studies showetl fétal-maternal circulations were disrupted. Mastivessels
were usually widened and filled with aggregatedttencytes Sometimes gaps in maternal vessels ceatai
closely spaced erythrocytes.

Fetal capillaries were not only devastated, inrtigaips there was proliferation of fibroblast cafle|
excessive connective tissue growth, causing aloteptease in metabolism. Perivascular connectigsadiswere
also formed around the larger vessels. There wergops of placenta with stagnation of blood ciatign. In
these ischemic spaces there were only empty veS3stse was such an irreversible form of stromaeuar
dystrophy, as fibrinoid swelling and swelling ogtkpithelium and stroma. Fibrinoid masses wereherbbrder
between trophospongium and labyrinth and filled enadl vessels gaps. An exudative component occurred
within the entire area. In 13% cases, these degtwerchanges led to focal or widely spread nesr@sth
homogenized structure and loss of color differeiatia In some cases, it caused only fused cell eza<slycogen
in trophospongium and labyrinth was significantguced in comparison with the intact test.

Morphometric indexes of placenta of pregnant femaig in case of experimental gestosis:

Index Intact control | Pregnant rats with gestogPregnant rats with gestose + enalapril 5mh/kh
Cases of pathological changes detected, % 0 90 26.3
\Width decidual shell, mm 0.27 0,14* 0,16*
The width of the intermediate layer, mm 0,48 0,63 0,46*
\Width labyrinth layer, mm 2.44 2.20 2,33
Glycogen content in the intermediate zone, bg 3,50 1.64 3,45*
Glycogen content in the maze, ball 3.75 1,86* 3,54*

Notes: * p <0,05 — difference significant with neface to intact test, ** p <0,05 — difference sfgpaint with reference to the case of
gestosis.
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Enalapril injection considerably influenced the tdestive processes and hemorheologic disordersen t
placenta that were caused by the NNLA injectione Tlamber of experiments with pathological disordeas
decreased down to 26%. However, the complete abseficdrastic changes in metabolism and body
morphostructure should be mentioned. There wene smthe separate cases of hydropic degeneratioecadwhl
cells, choral structure narrowing with slight coatire tissue growth. Maternal blood flow was nasrdpted,
cases of periplacentitis were not detected. Histogctonics was nearly close to normal. The cadntgn
glycogen in trophospongium and labyrinth reached ifitact indexes and it manifested as the complete
restoration of placental metabolism.

1. The results of morphological studies show thallLN injection to female rats produced morphostruatu
changes in the uterus with prevailing hemodynantisorder of the organ. Microcircular changes can be
considered as the manifestations of vascular deeosaion (paresis, blood stagnation), accompanied b
disorders in the rheological properties of bloatja@helial dysfunction, abnormal vascular permégbil

2. The other disorders of the endometrium and myoame both in non-placental and placental sitesenar
secondary factor. NNLA injection to pregnant fersalesulted in the placenta destructure and inflatioma
(maternal and fetal zones), accompanied by abrigstition in maternal and fetal circulation. Theima
pathology was excessive proliferation of connedis®ue in fetal vessel gaps.

3. It was first proven that enalaprili applied medtment and prevention can normalize gestatiocess in
experimental gestosis: the state of uterine-platdigsue allows to "save" pregnancy of the mostdies and
considerably reduce the postimplantational embyirde
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MOP®OMETPHUYHI [TIOKA3HUKH IIJIAHEHTH
ITPU NNLA-TECTO3I1 ¥ BAT'ITHUX IYPIB

MOP®OMETPUYECKHUE ITOKA3ATEJIN IVIALEHTbBI
ITPU NNLA-TECTO3E Y BEPEMEHHBIX KPBIC

Topsnik E. JI.

B poboti HaBemeHi pe3ynbraTd MOpPGOIOTIMHHX
JOCTI/KEHb, sIKi OyJM TpPOBENCHI MCs BBEACHHS MIypam
posunmHy NNLA. Buseneno, mo NNLA-iH'ekmii mrypam
NPU3BOJITE 10 MOP(OCTPYKTYpHHX 3MiH y Marmi 3
MEepeBKAIOUYMMH  pO3JIafiaMH  TeMOAMHAMIKM  Oprasy.
MIKpOLMPKYJIATOPHI 3MiHA MOXKHA PO3LILIOATH SIK HPOSIBH
CYAMHHOL JIeKOMITCHCALii, SIKi CYNPOBOJUKYIOTCSA
HOPYILEHHAMI PEOJIOriTHUX BJIACTHBOCTEI KpOBI,
CH/IOTEIIAIBHOIO  TUC(YHKII€I0, MiABHIICHOI CYIUHHOO
NPOHUKHICTIO,  PI3KMM  MOPYIIEHHSM  LUPKYDImil  y
MaTEepUHCBKIH Ta (eTalbHIM dYacTWHI IUIAleHTH. bByno
JOBEJICHO, IO 3aCTOCYBaHHS CHAIANPLTy B JHKYBaHHI
excriepumenTarbHOr0  NNLA-TecTo3y Moxke HOpMati3yBaTi
CTaH TEMOJIHAMMKH Ta MAaTKOBO-TUIALIGHTAPHOI TKAaHWUHH,
3HAaYHO CKOPOTUTH MOCTIMILTAHTALIHY CMEPTHICTH eMOpiOHY.

Kirouosi cioBa: NNLA-recto3, MopdomeTpuyHi
3MiHH, EHaNampiI.

Crarrs Hagivinua 04.03.2014%.

Topsinuk J. JI.

B pabore npuBeneHb! pe3ysbTaThl MOP(OIOTHUECKHX
HCCIIEIOBaHUN, KOTOpBIE OBUIM IIPOBEJCHBI IIOCIE BBENEHHS
kpeicam pactBopa NNLA. Vcranosneno, uro NNLA-uabekmun
KpbIcaM IPHBOIAT K MOP(HOCTPYKTYpPHBIM H3MEHEHUSIM B MaTKe C
Npeo0IagaloMI  PAcCTPOMCTBAMM  TeMOJMHAMUKH — OpraHa.
MUKpOLMPKYJIATOPHBIC M3MEHEHHS MOXKHO paccMaTpHBaTh Kak
HPOSIBICHUS COCYIUCTON JICKOMIICHCALUH, KOTOpBIE
COIIPOBOJK/IAIOTCS HAPYLICHUSIMU PEOJIOTHYECKUX CBOHCTB KPOBH,
SHIOTENUANbHOW  AMCYHKLIUEH, TOBBILIGHHOW  COCYAUCTOM
NPOHUIAEMOCTBIO,  PE3KUM  HapylmIeHHeM [UPKYJSIIUH B
MAaTepUHCKOH U (eTAIBHON YacTH IUIAleHTHl. belTo 1oka3aHo, 4To
NpPUMEHEHHE OJHAJANpWiIa B JICUCHUH OSKCIIEPUMEHTAILHOTO
NNLA-recto3a [I03BOJIAET HOpMaJIHU30BaTh COCTOSIHUE
IeMOJIMHAMMKH U MaTOYHO-IUIALICHTAPHYIO TKaHb, 3HAYUTENIBHO
COKPAaTUTh MMOCTUMIUIAHTALMOHHYIO THOEb IMOpHOHAa.

KmoueBbie ciioBa: NNLA-recto3, mopdomerpuyHbie
U3MEHEHUS, SHAJIANPUIL.

Penensent llleniteko B.I.
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