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Lead is a common pollutant that enters humans and animals and adversely affects many biochemical and physi-
ological parameters. Prenatal exposure to lead compounds causes impaired morphogenesis of organs, which has
consequences in postnatal life. The aim of the study was to identify abnormalities in the morphogenesis of rat kid-
neys in early postnatal development under the action of lead acetate during the prenatal period, as well as exposure
to the toxicant before pregnancy in mothers. Experimental studies were performed on female Wistar rats. Females of
the experimental group received a 2.5% aqueous solution of lead acetate at a 50 mg/kg body weight once a day for
two weeks before pregnancy and during pregnancy. On the 1st and 7th days of postnatal development, the histologi-
cal and ultrastructural structure of the kidneys was studied. On the 1st and 7th day of life, the glomeruli and tubulo-
vascular system differentiation are not completed in the norm and the experimental group. In postnatal dynamics,
the quantitative interstitium decreases, and the density of renal corpuscles and tubules increases. The effect of the
toxicant was reflected in disorders of glomerular perfusion and filtration; morphologically, it was marked by stasis
of erythrocytes, dystrophic changes of endothelial cells and podocytes. Disturbances in the epithelium of the tubules
at the ultrastructural level were the swelling of mitochondria while maintaining the integrity of the epithelial layer.
It is concluded that the nephrotoxic effect of lead acetate, which acts to damage membrane organelles, especially
mitochondria, at the tissue level, the toxicant causes damage to the microvascular endothelium.
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Relationship of publications with planned research
works. The study is a fragment of research work by the
Department of Human Anatomy Dnipro State Medical
University: “Morphogenesis of organs and systems of
humans and experimental animals in ontogenesis in
normal and under external factors”, No state registration
01170006976.

Introduction. Lead is a widespread pollutant charac-
terized by significant toxic effects, which are known to
adversely affect a wide range of biochemical and physi-
ological parameters of humans and animals [1]. Lead is
similar to calcium in biochemical and physicochemical
properties, so it can be involved in various reactions in
the body and can be deposited in bone tissue and stored
in it in significant quantities for decades; in significant
guantities, lead is also deposited in the brain, liver, kid-
neys [2, 3]. The kidneys are susceptible to the effects of
lead due to their essential role in the excretion of lead
from the body [4]. Lead is easily removed by proximal
tubule cells, causes damage to the renal epithelium,
disrupts mitochondria’s structure and function, gener-
ates reactive oxygen species and peroxidation of mol-
ecules, and affects reabsorption, causing renal failure
[5, 6]. The resulting reactive oxygen species inhibit the
production of sulfhydryl groups, disrupt heme synthesis,
cause inflammation of the vascular endothelium, dam-
age nucleic acids, inhibit DNA binding to transcription
factors, inhibit DNA repair, cell growth, and differentia-
tion, chromosomal structure [3, 7]. During pregnancy,
the body’s needs for calcium are increased, as a result
of which the bone depot of lead can be mobilized [1].
The content of lead in the umbilical cord blood of new-
borns correlates with its content in maternal blood, and
the content of lead in amniotic fluid significantly ex-
ceeds that in both maternal and umbilical cord blood

[8]. The embryo and fetotoxicity of lead compounds are
based on many toxic effects caused by them. Very little
scientific data has been devoted to the effects of lead
on renal embryogenesis. The placenta is permeable to
lead; this heavy metal can accumulate in the tissues of
the embryo and fetus, having an injurious effect on the
developing organism [9].

The aim of the study was to investigate the morpho-
logical changes of the kidneys in early postnatal devel-
opment under the toxic effects of lead acetate.

Object and methods of research. Experimental
studies were performed on female Wistar rats weighing
200-220 g. Animals were kept under standard vivarium
conditions: air temperature 22+2°C, humidity 55+15%,
12-hour light/dark cycle, free access to water and food.
The research was conducted in compliance with the re-
quirements of the European Convention for the Protec-
tion of Vertebrate Animals used for Experimental and
Other Scientific Purposes (Strasbourg, 1986). Females
of the experimental group received a 2,5% aqueous so-
lution of lead acetate intragastrically through a tube at
50 mg/kg body weight once a day for two weeks before
pregnancy and throughout the experiment. The control
group consisted of intact animals. The study material
was samples of rat kidneys on the 1st and 7th days of
postnatal development. Conclusions on the toxic effects
of lead acetate were obtained based on histological and
electron microscopic examination results. For histologi-
cal examination, kidney samples were fixed in 10% for-
malin solution on phosphate buffer (pH 7,4), dehydrat-
ed, and compacted in paraffin. Paraffin sections were
obtained on a microtome and colored with hematoxylin
and eosin.

Tissue samples for transmission electron microscopy
(TEM) were recorded at + 4°C in 2,5% solution of glutar-
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aldehyde in phosphate buffer (pH 7.4) 12
followed by fixation in 1% buffered so-
lution of osmium tetroxide “SPI”, USA.

The samples were dehydrated and 10
poured into EPON-812 epoxy resin
(«SPI1-PonTM 812 Epoxy Embedding

HH

Kit», USA); ultrathin sections were 8
made of epoxy blocks on an ultrami-

HH

crotome UMTP-6M (SELMI, Ukraine) | ®*
and examined using a transmission | & 6
electron microscope TEM-100-01 g
(SELMI, Ukraine).

Research results and their discus- 4

sion. The experiment did not reveal
the mortality of pregnant animals and

newborn rats, although exposure to 2
lead acetate found a significantly lower
mass of offspring (fig. 1). According to

H
*

HH

the histological examinations in the 0
kidney on day 1 and even more so

Control U Id B7d Lead acetate

on day 7 of postnatal development,
it was possible to detect a conditional

Figure 1 — Weight of rats on 1st and 7th days of postnatal development.

boundary between the cortex and me- Note: * significantly different from the control (P <0,05).

dulla of the kidney and a clearly delin-

eated capsule of the organ (fig. 2). The cortex is densely
filled with glomerular structures at different stages of
development: both formed glomeruli with hemocapil-
lary network and undifferentiated glomeruli without
capillaries, clear capsule, and cells in different phases
of mitosis are found. In addition, interstitial tissue with
undifferentiated cells and a sparse network of fibrous
structures were found between the groups of glomeruli.
At the same time, the cerebral substance contains a sig-
nificant amount of interstitium, which is permeated by
individual tubulo-vascular units of the medulla in the
papillae of the kidney. In addition, tubules that open di-
rectly into the calyx were found.

On day 7, the kidney cortex contains many mature
glomeruli and tubules that are still developing; medul-
lary rays trace the medulla. The amount of interstitium
in the medulla decreased visually, and in the kidney cor-
tex, the density of mesenchymal cells decreased signifi-
cantly. In the cortex, with the help of light microscopy, it
is not always possible to distinguish the type of tubules
because the epitheliocytes have a shape from cubic to
trapezoidal, the lumen of the tubules is relatively nar-
row. Renal angioarchitectonics was characterized by
the more rapid development of cerebral vessels, with
the formation of blood-filled vessels with large lumens,
while in the cerebral substance, single hemocapillaries
in most cases found in renal corpuscles, to a lesser ex-
tent in the interstitium. After exposure to lead acetate,
histological examinations revealed more interstitium in
the medulla, increased vascular plethora, especially on
the border with the cortex. Damage to epithelial cells
was detected by transmission electron microscopy (fig.
2). Thus, erythrostasis was detected in the lumens of the
glomerular hemocapillaries, and mitochondrial edema
was detected in the endothelial cells. An increase in in-
tussusception and caveolae was found on the luminal
surface of endotheliocytes. The basement membrane
is heterogeneous in its structure due to the alternation
of areas of a typical three-layer structure and extended
areas of edema. Ultrastructural changes of podocytes
are mosaic: some have electron-dense cytoplasm, oth-

ers unevenly developed cytopodia. As a result, the thick-
ness of the filtration barrier is uneven. Changes in the
tubular apparatus are moderate and mainly associated
with edema and destruction of mitochondria, resulting
in the registration of atypical vesicles of different diam-
eters. The epithelium of the tubules is in close contact
with the basement membrane, the integrity of the epi-
thelial layer is preserved.

According to our research, the action of lead acetate
affected the morphogenesis of the kidney, causing toxic
damage to the microvascular endothelium, damage
to the epithelium of the nephrons. Some experimen-
tal work provides an opportunity to explain the toxic
effects of lead on renal embryogenesis [10]. Thus, ex-
periments conducted on chicken embryos have shown
that the introduction of lead does not affect the overall
differentiation of nephrons of metanephros, although
the cells of the proximal tubules undergo degenerative
changes [11]. The entry of lead nitrate into the devel-
oping chicken embryo destroyed cells of the proximal
and distal tubules, collecting tubules: that were severely
dilated with impaired epithelial morphology, including
apoptosis.

Lead causes damage to the kidneys’ microcircula-
tion, particularly uneven blood supply to the peritubular
capillaries [12]. Obliteration of Bowman-Shumlyansky
space in prenatal kidney development in rats, vacuola-
tion in the epithelium of proximal cytoplasmic tubules,
partial loss of brush border and basal folding, focal de-
struction of apical microvilli, karyopyknosis of epithe-
lium are described.

As in other researchers who studied the develop-
ment of the kidneys after exposure to heavy metals in
the prenatal and postnatal period, our observations in-
dicated damage to the interstitial mesenchymal cells of
the kidney [12]. These changes indicate a violation of
the filtration barrier and toxic damage to the epithelium
of the nephrons. The toxic effect of lead acetate in the
studied dose did not cause mortality in rats, toxic ne-
crosis of the organ, and therefore the morphogenesis
of the kidney structures continued, but with noticeable
structural changes.
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Figure 2 — Changes in the kidneys on the background of exposure to lead acetate. 1 and 7 days of postnatal development. A — control,
1 day (TEM, increase: x5000); B — lead acetate, 1 day (TEM, increase: x3000); C — control, 7 days (light microscopy, hematoxylin-eosin
staining, increase: x100); D — lead acetate, 7 days (light microscopy, hematoxylin-eosin staining, increase: x100); E — control, 7 days (TEM,
increase: x5000); F — lead acetate, 7 days (TEM, increase: x4000). Marking: e — erythrocyte; n — nucleus of the epitheliocyte of the tubules;
m — medulla; ¢ - cortex ¢ atypical vesicles.

Conclusions. Following exposure to lead acetate
before and during pregnancy, renal morphogenesis is
impaired at the histological and ultrastructural levels.
During the first week of life, the offspring do not com-
plete the differentiation of the glomeruli and tubulo-
vascular system of the kidneys. After exposure to the
toxicant, glomerular perfusion and filtration processes
are disrupted, which begins with erythrocyte stasis and
has consequences in the form of dystrophic changes in
endothelial cells and podocytes. Ultrastructural changes
in the epithelium of the tubules are swelling of mito-

chondria, although the integrity of the epithelial layer
is preserved.

Prospects for further research. Features of impaired
prenatal and postnatal development of the kidneys in
chronic lead intoxication remain poorly understood due
to the relatively small number of studies and limited ca-
pabilities of general morphological research methods.
Therefore, it is essential to assess the dose-dependent
effect of lead compounds and determine morphofunc-
tional reactions in the epithelium of the nephrons,
which immunohistochemical methods can detect.
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MOP®OIEHE3 HUPKU LLYPA B PAHHbOMY NOCTHATAJIbHOMY PO3BUTKY Ni4 BNJIMBOM ALUETATY CBUHLKO

Dosranb I. B., CaBoukiHa M. B., flosranb M. A.

Pe3tome. Mema 00cnidiceHHA — BUABUTU 3MiHN MOPdOreHe3y HUPOK Lypa Yy PaHHbOMY MOCTHATa/IbHOMY PO3-
BWUTKY B YMOBAX TOKCUYHOI Ajii aueTaTy CBUHLO NPOTArOM NPEeHaTaIbHOro nepioay, a TakoX A0 HAaCTaHHA BariTHOCTI.

06’ekm i MemoOu 0ocnioxeHHA. EKcnepumeHTanbHi A0CniaKeHHA NPOBOAUINCSA Ha LLypax camKkax AiHil Wistar
Baroto 200-220 r. CamKu A0CAiAHOI rpynu oTpMMyBanu 2,5% BOAHMIA PO3HMH aLEeTaTy CBUHLIO 3 PO3paxyHKy 50 mr/
Kr macu Tina oguH pa3 Ha 406y NPOTArOM ABOX TUMKHIB Nepes HaCTaHHAM BariTHOCTI Ta MPOTATOM YCbOro TEPMiHY
ekcrnepumeHTy. Ha 1 1a 7 06y NOCTHATaNbHOIO PO3BUTKY AOCAIAMKYBAN FICTONOTIYHY Ta YABTPACTPYKTYPHY byaoBy
HUPOK.

Pesynbmamu. Ha 1 Ta 7 noby andepeHuiauis Knyboukis Ta Tybyno-BacKynsipHOi cMcTeMmn He 3aBeplumnaca. Y
OVNHAMILj 3MEHLLYETbCS KiNlbKiCHA iHTEPCTULiA | 36iN1bLIYETHCA LWiNbHICTb HUPKOBUX TiNeLb | KaHanbL,iB. BcTaHOBNEHO
nopyLeHHa Knyboukosoi nepodysii Ta GinbTpauii, Wo nonarano y cTasi epuTpoLmTiB, BUABNEHI O3HAKM AUCTPODIYHNX
3MiH eHAOoTeniouMTiB Ta nogoumnTis. Micns BNAMBY aLeTaTy CBMHLIO BUSAB/IEHO BifiblUy KiNbKiCTb iIHTEHCTULLIIO Y MO3-
KOBi peyvyoBWHI, pi3Ke KPOBOHAMOBHEHHA CYAMH, 0COBAMBO Ha MeXi 3 KiPKOBOK PEeYOBMHOM. YAbTPACTPYKTYpPHI
3MiHM eniTenito KaHabLiB NoiAraan B HabyxaHHI MiTOXOHAPIM, X04a LisicHICTb eniTenianbHoro wapy 36epiranaca.
Ha ntomiHanbHiN NoBepxHi eHAoTeniounTie BUABAEHO 36inblueHHA iHBariHaLil i KaBeos. bazasbHa membpaHa Heo-
OHOPiAHA 33 CBOEKD CTPYKTYPOIO 32 PaxyHOK YepryBaHHA AiNAHOK TMMOBOI TPMULWAPOBOi OyA0BK i pO3WIMPEHUX 30H
HabpAKy. 3MiHM NOAOLMTIB MO3aiuHi: AesKi MaloTb e/1eKTPOHHOLLi/IbHY LIMTONAA3My, B iHLLIMX NOPYLLIYBABCA NaTepH
PO3BUTKY LIUTOMNOAIN, TOBLMHA dinbTpauinHoro 6ap’epy byna HepiBHOMIpHa. Y cKnaaj KaHanbLEBOro anapaTy 3mMiHK
BMpaKeHi NOMIpHO i NoB’A3aHi 3 HAabpPAKOM i AECTPYKLIEID MITOXOHAPIN, BHACAILOK YOO Y KNITUHAX PEECTPYHOTbCA
pi3HOro giameTpy aTUNOBI BE3UKYN.

BucHosKu. 3p0671eHO BUCHOBOK NPO HEDPOTOKCUUYHWI BNAMB aLLeTaTy CBUHLLO, iA AKOTO NOMATAE Y NOLIKOAMKEH-
Hi MmembpaHHUX opraHes, 0cobMBO MITOXOHAPIM, HA TKAHUHHOMY PiBHI CBUHELb BUK/IMKAE YLUKOAMKEHHA eHAoTe-
Nit0 MIKpOCYAMH.

Kntouosi cnosa: HUPKK, WypK, mopdoreHes, CBUHELLb, TOKCUYHICTb.

MORPHOGENESIS OF RAT KIDNEY IN EARLY POSTNATAL DEVELOPMENT UNDER THE INFLUENCE OF LEAD
ACETATE

Dovhal H. V., Savochkina M. V., Dovhal M. A.

Abstract. The aim of research was to study the changes in the morphogenesis of the rat kidneys in early post-
natal development under the toxic effect of lead acetate during the prenatal period, as well as before pregnancy.

Material and methods. Experimental studies were carried out on female rats of the Wistar line weighing 200-220
g. The females of the experimental group received a 2.5% aqueous solution of lead acetate at the dosage of 50 mg/
kg once a day for two weeks before the onset of pregnancy and during the pregnancy. On days 1 and 7 of postnatal
development, the histological and ultrastructural study of the kidneys was performed.

Results. On days 1 and 7, the differentiation of the glomeruli and the tubulo-vascular system was not completed.
The number of interstitial space has decreased and the density of the renal glomeruli and tubules has increased.
The violations of glomerular perfusion and filtration were observed, as well as the stasis of erythrocytes. The dystro-
phic changes in endotheliocytes and podocytes were noticed. After exposure to lead acetate, more severe disorders
were found in the medullar layer, a blood overflow to the vessels, especially on the border with the cortical layer.
The ultrastructural changes in the epithelium of the tubules were noticed as swelling of mitochondria, although
the integrity of the epithelial layer was safe. The increase of the number of invaginations and caveolae was found
on the luminal surface of endotheliocytes. The basement membrane was heterogeneous in its structure due to the
alternation of typical three-layer structure and extended areas of edema. The changes of podocyte were mosaic:
some of them had electron-dense cytoplasm, others demonstrated abnormal pattern of cytopodia development,
and the thickness of the filtration barrier was irregular. The disorders in the tubular apparatus were moderate and
associated with edema and destruction of mitochondria, resulting in the atypical vesicles of different diameters.

Conclusion. The most prominent nephrotoxic impact of lead acetate is the damage of membrane organelles,
especially mitochondria, in the epithelium of the tubules, and also the destruction of the microvessels endothelium.
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MOP®OTEHE3 HUPKU LLLYPA B PAHHbOMY NOCTHATAJ/IbHOMY PO3BUTKY
nia BN/iMBOM ALIETATY CBUHLIIO

1AHINPOBCKMIA aepKaBHUI MeguuHuii yHiBepcuteT (M. Hinpo, YKpaiHa)
’MpuBaTtHKUii 3aKnag, BULLOIT OCBITU «JHINPOBCLKMUI IHCTUTYT MegULMHU Ta FPOMaACbKOro 340P0B’a»
(m. AHinpo, YKpaiHa)
dovgalgem@i.ua

CeuHeyb € po3noscroOHeHUM 3a6pyoHI8aYeM HABKOAUWHLO20 Ccepedosuwya, MOMPAnIAHHA fAKO20 8
OP2aHI3M MOOUHU MA MBAPUH HE2AMUBHO MO3HAYAEMbBCA HA WUPOKOMY criekmpi bioximiyHUx ma ¢hizionoziyHux
roKasHukis. [MpeHamasbHUl 81U CroaAYK CBUHUO BUKAUKAE NOPYUWEHHA MOpgo2eHe3y 0p2aHie, U0 MA€e HacnioKu
i 8 nocmHamaneHomy xummi. Mema 0ocnioxceHHA 6yna y eusasneHHI 8idxuneHb MopgozeHe3y HUPOK wypa y
PAHHLOMY MOCMHAMAs6HOMY PO38UMKY 8 yMmoasax Oil ayemamy C8UHUYO MPOMA20M MPEHAMAnbHO20 rnepiody, a
MAKOX Npu 8raU8i MOKCUKAHMY 00 HACMAHHA 8a2imHocmi'y mamepis. EKcriepumeHmasbHi 00C1i0HeHHA 8UKOHAHI
Ha wypax camkax airii Wistar. Camku 0ocnidHoi epynu ompumysanu 2,5% 6800HUlU po34uH auyemamy C8UHUI 3
po3paxyHKy 50 me/ke macu mina oduH pa3z Ha Aoby npomsazom 080X MUMCHI8 neped HACMAHHAM éazimHocmi
ma npomsazom eazimHocmi. Ha 1 ma 7 doby nocmHamasnbHO20 Po38UMKY 00CAIOHCY8aAU 2icmosno2iyHy ma
ynempacmpykmypHy 6ydosy HUpoK. BcmaHosneHo, wo Ha 1 ma 7 0oby xummsa dughepeHuiayia Kaybo4kie ma
my6y10-8aCKyAAPHOI cucmemu He 3a8epwyembCA 8 HOPMi Ma 8 eKcriepuMeHmansHil 2pyni. ¥ nocmHamaneHil
OUHaMIui 3MeHWYyeMbCA KinbKicHa iHmMepcmuuyis i 36inbWyeEMbCA WinbHICMb HUPKOBUX Mineus i KaHaneyis. Briaus
MOKCUKaHMYy 8uobuscs y ropyweHax Kayboukosoi nepgysii ma ¢inempayii, mopgaoziyHo ue s8id3Ha4yusas0cA
cmasom epumpouyumis, oucmpo@iyHUMu 3mMiHaMu eHoomesnioyumie ma nodoyumis. MopyweHHA 8 enimenii
KaHanbyie HA yasmpacmpykmypHOMy pieHi rnond2aau 8 HabyxaHHi mimoxoHOpili npu 36epexeHHA yinicHocmi
enimeniansHoz2o wapy. 3pobaeHo 8UCHOBOK NPO HehpPOMOKCUYHUU 8naus ayemamy c8uHYto, Oifi AKO20 MonA2ae
Yy NMOWKOOMEHHi MeMBPAHHUX opzaHes, 0cobauso MimoxoHOpIl, HG MKAHUHHOMY Pi8Hi MOKCUKAHM BUK/UKAE
YWKOOMHCEeHHA eHOOMenito MiKpOoCyOUH.

Knro4oei cnoea: HUPKU, Wwypu, MopgozeHes, CBUHEYb, MOKCUYHICMb.

38’A30K ny6nikauin 3 naaHOBMMM HaAyKOBO-A0- Bctyn. CBMHeELb € Ay»Ke NOoWMpeHUm 3abpyaHoBa-
cnigHumn po6otamu. [ocnigeHHs BMKOHAHO 3rig-  Ye€M HaBKOAULWIHLOIO cepeaosuila, A/1A AKOro Xapak-
HO TeMM HayKoBOi poBOTH Kadeapn aHaToMii MoauHn  TEPHI 3HAUHI TOKCHUHI edeKTH, AKi, aK BI/.'J,O.MCf, H.el'f':\TVIB-

. . . HO MNO3HayYaloTbCA Ha LUMPOKOMY CNEKTpi BGioXiMiuHMX
[HIiNpOoBCKOro Aep»KaBHOr0O MeAWYHOrO YHiBepcuTeTy:

Mopd . . Ta ¢i3ioNoriYHMX MOKasHMKax OpraHiamy nAMHU Ta
«MopdodoreHes opraHiB Ta CUCTEM OPraHi3My JOANHM Ta Lo . L
P P P Y oA TBapuH [1]. CBMHeLb 3a BioxiMiYHMMM Ta Pi3UKO-XiMmiy-

EKCMEePUMEHTA/IbHUX TBAPWUH B OHTOreHesi B HOPMI Ta | v BRacTUBOCTAMM NoAiBHUI A0 KanbLito, TOMY B
niA BNAVBOM 30BHILIHIX YMHHWMKIB», N2 fepKABHOT Pe-  opraHismi moxe BKAOYaTMCA y Pi3HI peakujii i 3aaTHMi
ecTpauii 01170006976. OEenOoHYBATUCA Y KIiCTKOBIN TKaHWHI i 36epiratmuca B Hin
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Y 3Ha4YHUX KiNbKOCTAX BNpoAOBX OecA- 12

TUPIY; Y 3HAYHMX KiINbKOCTAX CBUHELb
BiAKNAJAETbCA TaAKOX Y rO/IOBHOMY

MO3KY, MeuiHLi, HupKax [2, 3]. Hupku 10
0co06/1MBO UYTIUBI 10 BM/IMBY CBUHLLO

yepes iX BaXKAMBY POab Yy BUBEOEH- 8
Hi cBMHUtO 3 opraHiamy [4]. CBuHeup
NIerko  BUZANAETbCA KAITUHAMU Npo-

HH

KCUMaNnbHUX  KaHa/bliB, BUK/IMKAE
NOLWKOAXKEHHA eniTenito HUPOK, e
BiH MOpPYLWYE CTPYKTYpY i OYHKLUiO Mi- 4

maca, T
(&)

Hi

TOXOHAPIN, reHepye akTUBHI dopmum
KMCHIO i MepeKMcHe OKUCHEHHA Mo-
JIeKyN, BNAMBAE Ha peabcopbuito, Wwo 2
CNPUYMHAE HUPKOBY HeAOCTaTHICTb [5,

6]. AKTMBHI GOPMU KUCHIO, LLO reHe- 0
pyloTbCA BHAC/IAOK LbOro, iHribytoTb
NPOAYKLi0  cynbdriapuabHUX  Tpyn,
NOPYyLIYIOTb CUHTE3 rema, ChpuYnHA-
I0Tb 3anajieHHA eHJoTenito CyAuH, a
TAKO MOLUKOAMYIOTb HYKNEIHOBI KnC-

Kourpois Alierar CBHHITO

Olnx®7n

NIOTW, iHribyBaHHA 3B’A3yBaHHA [HK 3

PucyHok 1 - Maca wypis Ha 1 i 7 406y NOCTHaTa/IbHOrO PO3BUTKY.

daKTOpamu TpaHCKpUNLji, iHribyoTb MpumitKa: * nocToBipHO BiAPI3HAETLCA Big KOHTpoto (P<0,05).

penapauito OAHK, KAiTUHHWIA picT Ta
AndepeHLitoBaHHA, XpPOMOCOMHY CTpYKTypy [3, 7]. Mig,
yac BariTHOCTI NOTPebun opraHiamy B KanblLii NigBULLEHI,
BHACNiAOK LbOro moxke Mobinisysatmca KicTkose geno
CBUHUO [1]. BMicT CBMHUO B MYyNOBUHHIN KPOBi HOBO-
HapOAKEHUX KOPEJHOE 3 BMICTOM MOr0 Y MaTepPUHCbKIl
KPOBi, @ NOKAa3HMK BMICTy CBUHLIO B aMHIOTUYHIl pian-
Hi 3HAYHO NEepeBULLYE TaKUI AK Y MAaTEPUHCbKIN, TaK i B
NynoBWHHI KpoBi [8]. Y ocHOBI embpio- Ta $peToToKCcHY-
HOCTi CNONYK CBUHLO NIEXUTb BEIMKA KiNbKICTb cnpwm-
YMHEHUX HUM TOKCMYHMX edekTiB. HagssuuanHo mano
HAYKOBMX AaHMX MNPUCBAYEHO BMAMBY CBUHLIO HA emb-
pioreHe3 HMpPOK. MnaueHTa € NPOHUKHOI AR CBUHLIO,
Lein BaXKKU MeTan MOXKe HAaKOMUUyBaTUCA Y TKAHUHAX
eMbpioHy Ta naoay, YAHAYM CBOO LLKIANMBY Ait0 HA op-
raHiam, Lo po3BMBaETbCA [9].

MeTa AocnigeHHA — [0Cniantv MopdosoriyHi
3MiHM HUPOK B PaHHbOMY MOCTHAaTa/IbHOMY PO3BUTKY 3a
YMOB TOKCUYHOI AT aLeTaTy CBUHLO.

O6’ekT i meToam AocnipyeHHA. EkcnepumeHTanb-
Hi AOCANIOXKEeHHA NPOBOAMANCA Ha Lypax CaMKax AiHii
Wistar saroto 200-220 r. TBapuH yTpumyBaaun 3a CTaH-
OAPTHUX YMOB BiBapito: Temnepatypa nositpa 22+2°C,
BOJIOTICTb MOBITPA 55£15%, 12-roAMHHUIA CBITANIA/TEM-
HUW UMKA, BINbHWI A0CTYN A0 BoAM Ta ixXi. [locnigrKeH-
HA NpoBefeHi i3 JOTPUMAHHAM BUMOT «EBpONencbKoil
KOHBEHLT MPO 3axucT XpebeTHWX TBapWH, AKi BUKO-
PUCTOBYIOTBLCA AN €KCMEePUMEHTIB Ta iHLIMX HAayKOBUX
uinen» (Crtpacbypr, 1986). Camuui gocnigHoi rpynu
oTpumyBann 2,5% BOAHWWA PO3YMH aLeTaTy CBUHLLO
BHYTPILIHbOLL/YHKOBO Yepes 30H4, Y Po3paxyHKy 50 mr/
Kr Macu Tizla oAWH pa3 Ha A06y BNPOAOBK A,BOX TUXKHIB
nepea HacTaHHAM BariTHOCTI | BMIPOAOBXK YCbOro TepMi-
HYy ekcnepmmeHTy. KOHTPOAbHY rpyny CKAanu iHTaKTHI
TBapuHU. MaTepiaiom JOCNIAKEHHA CNYryBanu 3pasku
HUPOK LWypiB Ha 1 Ta 7 4oby NOCTHATA/IbHOrO PO3BUTKY.
BMCHOBKM MPO TOKCUYHY Ait0 aLeTaTy CBUHLIO OTPUMY-
Ba/IM Ha OCHOBI pPe3y/bTaTiB FCTONOrYHOIO Ta €/IeKTPO-
HHO-MiKPOCKOMIYHOro AJocnigxKeHHA. [na rictonoriv-
HOTO AOCNiIAMEHHA 3pa3Kkn HUPOK dikcyBanu y 10%-my
po3uunHi dopmaniHy Ha dpocdaTHomy bydepi (pH 7,4),
3HEBOAHIOBANM i yuWifbHIOBaNAW y napadiHi. Ha mikpo-

TOMi ofep:KyBanu napacdiHoBi 3pi3u i 3abapsaoBanm
remaToKCUAiHOM Ta E03UHOM.

3pa3ku TKAaHWH AN TPAHCMICIMHOI eneKTPOHHOI
mikpockonii (TEM) ¢ikcysanu 3a Temnepatypu +4°C y
2,5%-0My po3uuHi rnyTapanbaerigy Ha ¢ocdaTtHomy
6ydepi (pH 7,4) 3 HacTynHoto podikcauieto y 1% 3aby-
bepeHHOMY pO3uuHi TeTpoKeuay ocmito («SPI», CLUA).
3pa3kuM 3HeBOAHIOBA/IM i 3a/1MBaNN B €MOKCUAHY CMOAY
EnoH-812 («SPI-PonTM 812 Epoxy Embedding Kit»,
CLLA), 3 enoKcMaHux 610KiB Ha yabTpamikpoTomi YMTI-
6M (“SELMI”, YKkpaiHa) BUroTOBASAAM YNAbTPATOHKI 3pi3u
i gocnigKysanu 3a AOMNOMOrOK TPAHCMICIMHOIO enek-
TPOHHOro mikpockona NM3M-100-01 («SELMI», YkpaiHa).

Pe3ynbTatu gocnipKeHHs Ta ix 06roBopeHHs. B eKkc-
NepuUMeHTI He BUABNEHO NeTaNIbHOCTI BariTHUX TBAPUH i
HOBOHAPOAKEHMX LLYPIB, XO4a 33 YMOB eKCno3uLiii aLe-
TaTOM CBUHLO BCTAaHOB/IEHO AOCTOBIPHO MEHLIY Macy
notomcTsa (puc. 1). 3a pesynbTraTamu ricTONONYHUX A0-
cnigskeHb y HUpLi Ha 1 goby i TMm 6inblue Ha 7 goby no-
CTHATaZIbHOTO PO3BUTKY MOKHA OYy/N0 BUABUTM YMOBHY
MEXY MiXK KipKOBO Ta MO3KOBOK PEYOBUHOK HUPKMK, i
4iTKO OKpec/ieHy Kancyny opraHy (puc. 2). Kopa LinbHo
3anoBHeHa KyOOUYKOBMMM CTPYKTYpPaMM Ha Pi3HUX eTa-
nax poO3BUTKY: BUABNAOTHCA AK cHOPMOBaHi KNybouKu
3 reMOKaniNApHO CiTKOW, Tak i HeaudepeHLuinoBaHi
KNybo4uKK, 6e3 Kaninapis, YiTKOK Kancyiu i 3 KAiTMHamm
B pi3HUX dasax miTo3y. Mix rpynamm KaybouKiB BUsB-
JIEHO IHTEPCTULNHY TKAHUHY 3 HeaudepeHLinoBaHUMM
KNITUHAMM, HELLIIbHOK CiITKOK BONOKHUCTUX CTPYKTYP.
OAHOYACHO 3 LMM MO3KOBA PEYOBMHA MIiCTUTb 3HAYHY
KINbKICTb iHTEPCTULitO, AKI NPOHU3aHI OKpeMnmmn Tyby-
NIO-CYANHHUMW OOAMHULUAMMW Bif, MO3KOBOI PEYOBUHU Y
COCOYOK HUPKK. BUaBneHo Taki TpybouKM, LLLO BifKpUBa-
10TbCsA HesnocepesHbO Y MUCKY.

Ha 7 poby KipkoBa peyoBMHA HUPKU MICTUTb Binb-
WY KiNbKiCTb 3pinnx KAybouKiB i KaHabliB, WO Bce
e PO3BMBAOTLCA, Y MO3KOBIM PEYOBMHI YiTKO Npo-
CNiAKOBYIOTbCA MO3KOBI MpomeHi. KinbKicTb iHTEepCTH-
Lit0 Y MO3KOBI peyoBMHIi Bi3ya/lbHO 3MEHLWNAACh, a B
KiPKOBili PEYOBMHI HUPKWU LWiNbHICTb Me3eHXiManbHUX
KNTUH ICTOTHO 3MeHLWunacb. Y KipKoBili peyoBUHi 3a
[0MOMOrol0 MeToAy CBIT10BOI MIKPOCKOMIi He 3aBXAau
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PUCYHOK 2 — 3MiHM Y HUPKaX Ha TAi eKcno3uuito aueTaTty cBuHuto. 1 i 7 ao6a NnocTHaTaIbHOro PO3BUTKY. A — KOHTpOAb, 1 fo6a (TEM, 36.:
x5000); b — auetar cBuHuto, 1 ao6a (TEM, 36.: x3000); B — KoHTponb, 7 fo6a (cBiTnoBa MiKpocKonia, 3abapBaeHHA reMaTOKCU/TIH-€03UH,
36.: x100); I — auerar cBuHLt0, 7 Aoba (cBiTIOBa MiKpOCKoNis, 3a6apBNeHHA reMaToKCUiH-e03uH, 36.: x100); [} — KoHTponb, 7 aoba (TEM,
36.: x5000); E — auerat cBuHLto0, 7 Ao6a (TEM, 36.: x4000). Mo3HaUEHHA: € — epUTPOLUT; N — AP0 eniTenioyunTa KaHaibLiB; m — MO3KoBa
PeUYOBUHA; C — KiPKOBA PEYOBUHA; ¢~ aTUNOBI BE3UKyNWN.

BAAETLCA PO3PI3HUTM TUN KaHANbLiB, OCKi/IbKM eniTeni-
ouMTn MatTb Gopmy Big KybiuHOI 40 TpaneLieBUAHOI,
NPOCBIT KaHa/bL,iB AOCUTb BY3bKWI. AHTIOAPXiTEKTOHI-
Ka HUPKM XapaKTepusyBasacb CTPIMKILLMM PO3BUTKOM
CYAMH MO3KOBOI peyoBUHM, 3 GOPMYBaAHHAM KPOBOHA-
NOBHEHUX CYAUH 3 BE/IMKMX NMPOCBITOM, TOAI AK Y MO3-
KOBIili PeYOBUHI NOOAMHOKI remoKaninapu y 6inbwocri
BMMaAKiB BUAB/IEHO Y HUPKOBMX TiNIbLAX, B MEHLWIM Mipi
y iHTepcTuuii. 3a pe3ynbTaTamMu FiCTONOrYHUX A0CHI-
OsKeHb Micnsa BNAMBY aLeTaTy CBMHLO BUABNEHO Binbluy
KiZIbKICTb iIHTEPCTULLIIO Y MO3KOBIl PeYOBMHI, pi3Ke Kpo-
BOHAMNOBHEHHA CyAWH, 0COBMMBO Ha MeXi 3 KipKOBOM
peyoBuHO. [OWKOAKEHHA KNITUH eniTenito BUABAEHO
MeTOA40M TPAHCMICIiHOT eNeKTPOHHOI MiKpocKonii (puc.
2). Tak y NpoCBiTax remokaninapis KAyboukKis BUABNEHO
CTa3 epuUTPOLMTIB, a Y eHAoTeNiounTax — HabpAk MmiTo-
XOHApPIM. Ha ntomiHanbHiA noBepxHi eHAoTeniouuTis
BUABAEHO 36i/blUueHHA iHBariHaL,ii i KaBeon. basanbHa

MemMbpaHa HeOA4HOPIAHA 33 CBOEID CTPYKTYPOIO 3a paxy-
HOK YepryBaHHA AifIAHOK TMMNOBOI TPULWAPOBOi Bya0BK
i pO3WMPEHNX 30H HABPAKY. YNbTPACTPYKTYPHI 3MiHK
noAoUMTIB MO3aiuHi: AeAKi MalOTb eNeKTPOHHOLWINbHY
LMTONNA3MY, iHWi HEPIBHOMIPHO PO3BUHEHI LUTOMOA;N.
B pesynbTaTi Uboro ToBWMHaA ¢inbTpauiiHoro 6ap’epy
HepiBHOMIpHA. Y CKNadi KaHanbLeBoro anapaTy 3MiHM
BMPAXKEeHi MOMIPHO i TOJIOBHUM YMHOM MOB’A3aHi 3 Ha-
BOpPAKOM i AECTPYKLEI MITOXOHAPIN, B pe3ynbTaTi Yoro y
KNITUHAX PEECTPYIOTLCA Pi3HOrO AiameTpy aTMnoBi Be3un-
Kynu. Mpu ubomy eniTenii KaHaNbL,iB Wi/IbHO KOHTAKTYE
3 6asanbHO MeMbpaHolo, LinicHICTb eniTeniafbHOro
wapy 36epexeHa.

AK NOKa3a/in pe3ynbTaTh BIACHUX AO0CAIAXEHD, Aif
aLeTaTy CBMHLO NO3HaYMNacb Ha MopdoreHesi HUPKK,
BMK/MKABLUM TOKCUYHE MOLUIKOAMNKEHHA eHAOoTEenNito Mmi-
KPOCYAMH, MOLWKOAMKEHHA eniTenito HedpoHiB. [esKi
eKcrnepuMmeHTanbHi PO6OTHU Aat0Tb MOMKIMUBICTb MOACHU-
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TU TOKCMYHY Ait0 CBUHLIO Ha embpioreHes HMpKK [10].
Tak, ekcnepuMmeHTH, NPOBeAEeHI Ha KypAYMX 3apOaKaXx,
NoKasanu, Wo BBEAEHHA CBMHLIO He BMJIMBAE HA 3a-
raibHe AndepeHuiloBaHHA HedpoHiB MmeTaHedpocy,
X04a KNTUHM NPOKCMMANbHUX KaHaNbLLiB 3a3HatoTb Je-
reHepaTMBHMUX 3MiH [11]. HaaxoaKeHHs HITpaTy CBUHLIO
00 KypA4voro 3apofKa, WO PO3BMBAETHbCA, BUKAMKANO
OEeCTPYKLiI0 KNITUH NMPOKCMMANbHUX | AUCTA/IbHUX Ka-
HanbLiB, 36ipHUX TPYOOUOK: BOHM By/iM BUpPaXKEHO Au-
NATOBAHI 3 NopyLieHo Mopdonorieto enitenito, B Tomy
4Ynci anonTo3oM.

CBMHEeLb BUKNMKAE NOLWKOAXKEHHA MIKpOUMpPKyAaLji

Yy HMpPKax, 30Kpema HepiBHOMipHE KPOBOHAMOBHEHHA
nepuTybynapHux Kaninapis [12]. OnucaHo obnitepauis
npoctopy boymeHa-LLlymnaHcbKoro B npeHaTanbHoOMy
PO3BUTKY HMPKY Y LLypiB, BaKyoAi3aLito y enitenii npo-
KCUManbHMUX KaHanbLiB LMTOMNIA3MM, YacTKOBa BTpaTa
LWiTOYKOBOT 0615IMiBKM Ta 6a3anbHOT cKnaa4acTocTi, gpo-
Ka/IbHY AeCTPYKLIt0 anika/JibHUX MiKPOBOPCUMHOK, Kapio-
nikHo3 eniTeniountis [13]. fIK i B iHWKWX AOCNiIAHMKIB, WO
BMBYA/IN PO3BUTOK HUPOK MICNA BMN/IMBY BaXKKUX MeTanis
B MpeHaTa/ibHOMy Ta MOCTHaTaZlbHOMY nepioAi, Hali
cnocTepeXKeHHA BKa3yBa/M Ha NOLUKOAKEHHA iHTepCTH-
LiMHUX me3eHXiManbHUX KNITUH HUpKK [12]. Lli 3miHK
BKa3ylTb Ha nopyleHHA ¢inbTpauiiHoro 6ap’epy Ta
TOKCUYHE ypaXKeHHA eniTenito HedpoHis. TOKCUYHA AiA
aueTaTy CBMHLIO Y AOCNIAXKYBaHIM [03i He BUKAMKana

NIeTaNbHOCTI LLYypPiB, TOKCUYHOTO HEKPO3y OpraHy i Tomy
MopdoreHes CTPYKTYPHUX YTBOPEHb HUPKM MPOLAOBIKY-
BaBCA, a/1e 3 ABHUMMW CTPYKTYPHUMU 3MiHAMMU.

BucHoBku. [licna BNAMBY aueTaTy CBMHLIO [0 Ha-
CTaHHA BariTHOCTI Ta NPOTArom BariTHOCTI mopdoreHes
HUPOK NOPYLUIYETLCA Ha FiCTONOMNYHOMY Ta YNbTPACTPYK-
TYPHOMY piBHAX. MPOTArOM NEpPLIOro TUMKHA XKUTTA Y MO-
TOMCTBA He 3aBepLUyeTbCa audepeHLiauia KnyboukKis Ta
Tybyno-BacKynsipHOi cMCTEMM HUPOK. [icna BNANBY TOK-
CMKaHTY MOpPYLYOTbCA NpoLuecn Knyboukosoi nepdysii
Ta dinbTpaLil, WO NOYMHAETLCA 3i CTA3y epPUTPOLMTIB, Ta
MA€E HACNiAKKW Y BUMALI ANCTPOPIYHMX 3MiH eHaoTeni-
OUMTIB Ta NOAOUMUTIB. YNbTPACTPYKTYPHI 3MiHM eniTenito
KaHa/bliB NofaraloTb y HabyxaHHi MiTOXOHAPIM, Xoua
LinicHicTb enitenianbHOro Wwapy 36epiraerbes.

MepcnekTMBM noganblimnx AocnigeHb. Ocobnu-
BOCTi MOpPYLIEHHA MpeHaTa/NbHOro Ta MOCTHATa/NbHOroO
PO3BUTKY HMPOK 3@ YMOB XPOHIYHOT CBMHLEBOI iHTOK-
CUKaLil 3a/1MWal0TbCA HeAOCTAaTHbO BUBYEHUMM, LLLO 3Y-
MOB/IEHE BiLHOCHO HEBE/IMKO Ki/IbKIiCTIO NpOBeAeHMUX
[OCNiAXKEHDb | 0BMEXEHMMU MOXKAINBOCTAMMU 3arasibHO-
MopdONOriYHMX MeToAiB AOoCNiAXKeHHA. Tomy aKTyanb-
HUM € OUiHKa [,0303aNeXHOro edeKTy CNoNyK CBUHLIO
Ta BM3HAYeHHA MopdOdYHKLiIOHAaNbHUX peaKLin y eni-
Tenii HedpPOHiB, AKI MOXKHA BUABUTU iIMYHOTICTOXiMIYHK-
MW MeToZaMMU.
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MOP®OTIEHE3 HUPKU LLLYPA B PAHHbOMY NOCTHATAJIbHOMY PO3BUTKY NiAg BN/IMNBOM ALLETATY CBUHLIIO

Dosransb I. B., CaBoukKiHa M. B., Josranb M. A.

Pestome. Mema 00cnidxueHHA — BUABUTU 3MiHN MOPPOreHesy HUPOK Lypa Yy PaHHbOMY MOCTHATa/IbHOMY PO3-
BUTKY B YMOBAX TOKCUYHOI Ail aLeTaTy CBMHLO NPOTATOM NPEeHATaNbHOro nepioay, a TakoX A0 HAaCTaHHA BAriTHOCTI.

06’ekm | MemoOu 0ocnioxeHHA. EKcnepumeHTanbHi A0CNiAKeHHA NPOBOAUINCS Ha Lypax camMKkax AiHil Wistar
Baroto 200-220 r. CamKu A0CAigHOT rpynu oTpumMmyBanu 2,5% BOAHMIA PO3HMH aLETaTy CBUHLIO 3 PO3paxyHKy 50 mr/
Kr macu Tina oguH pa3s Ha Aob6y NPOTAroM ABOX TUMXKHIB Nepes HaCTaHHAM BariTHOCTI Ta MPOTATOM YCbOro TePMiHy
ekcrnepumeHTy. Ha 1 1a 7 06y NOCTHATaNbHOIO PO3BUTKY AOCAIANKYBAN FICTONOTIYHY Ta YABTPACTPYKTYPHY bya0By
HUPOK.

Pesynomamu. Ha 1 Ta 7 noby andepeHuiauia kKnyboukis Ta Tybyno-BacKynspHOi cucteMun He 3aBeplumnaca. Y
OVNHaMILi 3MEHLLYETbCSA KiNlbKiCHa IHTEPCTULiA | 36iN1bLIYETLCA LWLNBHICTb HUPKOBUX TiNeLb | KaHaNbL,iB. BcTaHOBNEHO
nopyLueHHs KnyboukoBoi nepodysii Ta GinbTpaLii, WO Nosrano y ctasi epuUTPOLMTIB, BUABAEHI O3HAKM ANCTPODIUHMX
3MiH eHgoTenioumMTiB Ta nogouumTiB. Micns BNAMBY aLeTaTy CBMHLLIO BUSABAEHO BifiblUy KifbKICTb iIHTEHCTULLIIO Y MO3-
KOBili PEYOBUHI, pi3Ke KPOBOHAMNOBHEHHA CYAWH, 0COB/IMBO Ha MeXKi 3 KipKOBOK PEYOBMHOW. YNbTPACTPYKTYPHI
3MiHM eniTenito KaHanbLiB Noaaraan B HabyxaHHi MiTOXOHAPIN, Xo4a LificHiCTb eniTenianbHoro wapy 36epiranacs.
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Ha ntomiHanbHi NnoBepxHi eHaoTenioyMTiB BUABAEHO 36i/1bleHHA iHBariHaLl | KaBeon. bazasbHa membpaHa Heo-
[HOpiAHA 32 CBOEK CTPYKTYPOIO 33 PaxyHOK YepryBaHHA AiINHOK TMNOBOI TPULLAPOBOT 6yA0BM i PO3LLIMPEHUX 30H
HabpAKy. 3MiHM NOAOLMTIB MO3aiuHi: AesKi MatoTb €/1IeKTPOHHOLLi/IbHY LIMTOMNIa3My, B iHLLIMX NOPYLLYBaBCA NaTepH
PO3BUTKY LIUTOMNOAIN, TOBLLMHA dinbTpauiiHoro 6ap’epy byna HepiBHOMIpHa. Y CKnaai KaHabL,EBOro anapaTty 3mMiHK
BMpakeHi NOMipHO i NoB’A3aHi 3 HAaBPAKOM i AECTPYKLIEID MITOXOHAPIN, BHACAIAOK YOro Yy KNITUHAX PeeCTPyrOTbCA
Pi3HOroO giameTpy aTUNOBI BE3UKYN.

BucHoeKu. 3p061eH0 BUCHOBOK NPO HEDPOTOKCUUYHWUI BNAWB aLEeTaTy CBUHLLIO, if AKOrO NOAATAE Y NMOLWKOAMKEH-
Hi MembpaHHWX opraHes;, 0C0HMBO MITOXOHAPIN, HA TKAHUHHOMY PiBHI CBUHELb BUK/IMKAE YLLIKOAMKEHHA eHAoTe-
Nit0 MiKPOCYAUH.

KnrouoBi cnoBa: HUPKK, Lwypu, mopdoreHes, CBUHELb, TOKCUYHICTb.

MORPHOGENESIS OF RAT KIDNEY IN EARLY POSTNATAL DEVELOPMENT UNDER THE INFLUENCE OF LEAD
ACETATE

Dovhal H. V., Savochkina M. V., Dovhal M. A.

Abstract. The aim of research was to study the changes in the morphogenesis of the rat kidneys in early post-
natal development under the toxic effect of lead acetate during the prenatal period, as well as before pregnancy.

Material and methods. Experimental studies were carried out on female rats of the Wistar line weighing 200-220
g. The females of the experimental group received a 2.5% aqueous solution of lead acetate at the dosage of 50 mg/
kg once a day for two weeks before the onset of pregnancy and during the pregnancy. On days 1 and 7 of postnatal
development, the histological and ultrastructural study of the kidneys was performed.

Results. On days 1 and 7, the differentiation of the glomeruli and the tubulo-vascular system was not completed.
The number of interstitial space has decreased and the density of the renal glomeruli and tubules has increased.
The violations of glomerular perfusion and filtration were observed, as well as the stasis of erythrocytes. The dystro-
phic changes in endotheliocytes and podocytes were noticed. After exposure to lead acetate, more severe disorders
were found in the medullar layer, a blood overflow to the vessels, especially on the border with the cortical layer.
The ultrastructural changes in the epithelium of the tubules were noticed as swelling of mitochondria, although
the integrity of the epithelial layer was safe. The increase of the number of invaginations and caveolae was found
on the luminal surface of endotheliocytes. The basement membrane was heterogeneous in its structure due to the
alternation of typical three-layer structure and extended areas of edema. The changes of podocyte were mosaic:
some of them had electron-dense cytoplasm, others demonstrated abnormal pattern of cytopodia development,
and the thickness of the filtration barrier was irregular. The disorders in the tubular apparatus were moderate and
associated with edema and destruction of mitochondria, resulting in the atypical vesicles of different diameters.

Conclusion. The most prominent nephrotoxic impact of lead acetate is the damage of membrane organelles,
especially mitochondria, in the epithelium of the tubules, and also the destruction of the microvessels endothelium.
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