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EHEPTETUYHA IHIHHICTb XAPYOBOI'O
PALIOHY TA II BIJIMIOBIJJHICTh 1OBOBUM
INOTPEBAM Y MOJIOJUX OCIb
Koainbko JI.M., Becnina JLE.

Y poGoTi BU3HAUEHO EHEPreTHYHy IiHHICTH
XapyoBOTO palioHy ocid i3 pi3HOIO Macor Tima Ta ii
BiJIMOBIIHICTH 1000BKUM MoTpebam B eHeprii. ObcTexeno 96
oci6 o6ox crareit 18-25pokiB. ¥ rpymax 3 HOpManbHOIO
Macoro Tina, 3 miaBuineHow (ingexkc macu tina 25,00-29,99
kr/M?) Ta oxwupinnam | ctynmens (immexc macu Tima 30,00-
34,99 kr/m?) BHBYABCS XapuoBHii cTaTyc MeTomoM 24-
TOJMHHOTO BiATBOPEHHS XapuyyBaHHs, OCHOBHHUII OOMiH Ta
peKoMeHIoBaHe 1000Be CIIOXKMBaHH eHeprii. EHeprernyna
LIHHICTH Xap4OBOTO pamioHy 0ci0 i3 MiJBHIIEHOI0 MAacOl0
Tima Ta oxupiHHAM | cTymeHs o0ox crareli IOCTOBIpHO
NepeBHINlyBaa CHEPreTHYHy ILIHHICTh paIioHy o0ci0
KOHTpPOJBHOI Tpynu. PiBeHb MO3UTHBHOTO €HEPrEeTHYHOTO
0aaHCy B rpyTi 3 MiIBUILECHOIO MAacOIO TiJIa y poOOUmii IeHb
cranoBuB 16,02%y 4oJ0BiKiB, y BUXiHUI neHb 26,47%y
4ooBiKiB, 24,46% Yy >kiHOK. Y YOJOBIKIB 3 OXHpPIHHIM
PiBEHb MO3UTHUBHOTO ECHEPIeTUYHOIO OajaHCy y poboumit
nenb cranoBuB 20,09%,y Buxigauit 33,92%,y kiHOK y
pobounii nmenr 10,48%, y Buximamii 37,28%. Mix
MMOKa3HUKaMH aHTPOIOMETpPii Ta EHEePreTHYHOro OOMiHYy
BUSIBJICHI CHJIBHI Ta CEPeIHBOT CHIIM 3B’ SI3KH.

KawuoBi ciaoBa: minBuineHa maca Tijia, OKUPIHHS
| cTymeHs,, eHepreTH4YHa IIiHHICTD Xap4yOBOTO pAIlioHY,
CHepreTHYHUH 0OMiH, HO3UTUBHUI €HEepreTHYHU OanaHc.

Crarrs Hagivinua 18.06.201%.

OHEPTETUYECKASA HEHHOCTbD ITUIIEBOI'O
PAIHIMUOHA U ETO COOTBETCTBHUE CYTOYHbBIM
MNOTPEBHOCTSAM Y MOJIOJABIX JINI{
Kosmnbko JI.M., Bechuna J1.9.

B pabore ompenereHa 9HEpreTHyecKas —LEHHOCTb
IHUIIEBOTO PALMOHA JIHL] C Pa3HOH MacCOl TeJia U €€ COOTBETCTBHE
CYTOYHBIM NOTpeOHOCTSIM B 3Heprun. O6cnenoBaHo 96 yenoBek
o6oero moia 18-25ner. B rpynmnax ¢ HopmanbHON Maccoif Tena,
C NOBBIIEHHOH (uHmekc Maccel Tema 25,00-29,99kr/m?) wu
oxupenueM | crenenu (uunexc maccol Tena 30,00-34,9%r/m2)

uzydajics HI/IHIGBOﬁ CcTaryc MCTOOOM 24gacoBoro
BOCIIPOU3BEACHUA IIMTAaHWA, OCHOBHOM obmeH u
PEKOMEHIOBAHHOEC CYTO4YHOEC HOTpeGJ'IeHI/Ie OHCPIUU.
9Hepre’r1/1qec1<aﬂ HOEHHOCTh IHULOICBOI'0  palydoHa JiMa C

MOBHIIICHHOM MacCOH Tena U OKHpeHneM | crenenn 000ux MoIoB
JOCTOBEPHO MPEBBINIAIa IHEPreTHYSCKYI0 IIEHHOCTh palnuoHa
JUI KOHTPOJBHOH TpyNIBl. YPOBEHb  ITOJOXKUTEIEHOTO
SHEPTEeTHYECKOTo OajlaHca B TPyIIIe C MOBBIICHHON MacCcoi Tena
B pabouwnii aeHb coctarisut 16,02%y My>x4rH, B BBIXOJIHOU JICHb
26,47%y myxuuH, 24,46%y xeHIMH. Y MyX4HH C 0)KUPCHUEM
YPOBEHB HOJIOKUTEIBHOTO SHEPTETHYECKOTo Oananca B pabouunit
nenb coctaBisul 20,09%, B BeixomHo# 33,92%,y keHIIMH B
paboumit nmenr 10,48%, B BEIXO#HOW 37,28%. Mexny
[OKa3aTeIs MU aHTPOIIOMETPHH M 9SHEPreTHYECKOro obMeHa
BBISIBJICHBI CHJIBHBIE U CPETHEH CHIIBI CBSI3H.

KimioueBnle cJ10Ba: TOBBIIIGHHAs Macca Tenla, OKHPEHHE
| cremenn, 9HepreTHyeckas IICHHOCTb IHINEBOTO  PALMOHA,
SHEPreTUYECKNii 0OMEH, NOJIOKUTENBHBIA SHEPreTHUeCKUii Gananc.
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Blood capillaries of rat renal glomeruli were sediil4, 50 and 100 days after the development oferutal
hypothyroidism. It was found that on day 14 aftee bnset of hypothyroidism 7-day-old rats had aeiese in morphometric
parameters of the number of capillaries and threia & comparison with age control in the abseifieenp marked morphological
changes. In 45-day-old rats 50 days after the dewednt of this pathology in glomerular blood capilts changes in quantitative
indicators had not reached critical values, wHhile presence of both destructive-dystrophic and emsgtory processes were
noted morphologically. 100 days after the develomnoé pathology changes in blood capillaries becamee pronounced than
in the previous period. Destructive-dystrophic g®mof a part of capillaries and the phenomenaofasis and apoptosis were
observed in the presence of compensatory-adapthoegses.

Key words: blood capillaries, kidneys, rats, congenital hyyooidism.

The work is a fragment of the research project “@hes of internal organs and regulatory systems uodeditions of
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Congenital hypothyroidism is one of the most compknd important problems among
endocrinological pathology in children leading tdamgerous developmental disorder of almost aksg
and systems, and without timely diagnosis and rireat to severe disability of a child. According to
neonatal screening data incidence of congenitabtfiypoidism in Ukraine ranges from 1/2500 to 1/4000
of newborns and peaks in the regions with sevetméodeficiency [2]. At present fatal changes ia th
body, growth and development retardation of a cbild be prevented by timely prescription of thyroid
hormone replacement therapy, therefore the studiisfpathology is relevant [4,5,12]. It is knowrat
during embryogenesis thyroid hormones directlynalirectly affect the development and physiology of
kidneys causing significant changes in renal fumgtisuch as decreased sodium reabsorption in the
proximal tubules, impaired concentrating capacifydstal tubules, decreased uric acid excretion,
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decreased renal circulation and glomerular filtnat[7-8]. In our earlier studies we found that thigr
hormone deficiency significantly affects the weighthe rats kidney at different ages and leadimpaired
maturation of all its structural components [3].

Given the above, the study of morphogenesis, regtam, viability of the kidneys as the main
organ body homeostasis maintaining in conditionghgfoid hormone deficiency is relevant and up-to-
date.

The purposeof the study was to reveal the peculiarities ofdtracture of renal glomerular blood
capillaries in conditions of congenital hypothyrieid in the course of the experiment.

Materials and methods Kidneys of Wistar rats which were kept in stamdaonditions of
Bogomolets NMU vivarium were studied. In keepinginaal care, and procedures the provisions of the
European Convention for the Protection of VertebrAhimals Used for Experimental and Scientific
Purposes (Strasbourg, 1985) and the General Efigatiples for Animal Experiments, approved by the
1st National Congress on Bioethics were observégiv( 2001). Congenital hypothyroidism in
experimental animals was simulated by thyroid sepgipn with a thyrostatic drug mercazolil, whicls ha
been administered daily at a dose of 20 mg / kdpady weight dissolved in water throughout the
experiment. Pregnant females were administereddthg orally from the 14th day of prenatal fetal
development and after birth the experimental arsrhad been receiving it with breast milk and théin w
their food. Peculiarities of thyroid hormone dediaty effect were determined in rats 7, 45 and H&d
old. Juvenile 7-day-old rats; young sexually angigiblogically immature 45-day-old rats; sexuallydan
physiologically mature 100 day-old rats serveddbmtrol for experimental animals. The hypothyramdis
condition was determined by enzyme-linked immunlbspt assay by the content of free thyroxine in éloo
plasma on the device "Sunrise RC" TEKAN companthattime when the animals were sacrificed. The
cortical substance of the kidney was used as therrabfor electron microscopic examination. Kidney
pieces were fixed with 2.5% glutaraldehyde solubarphosphate buffer with postfixation in 1% osmium
tetroxide solution and treated following the coni@mal procedures. Sections were made on an LKB llI
(Sweden) ultramicrotome. The preparations wereiastudnd photographed on an electron microscope
PEM-125K. Morphometry of blood capillaries (bulkrdéty, quantitative density and area) was done on a
PEM-125K electron microscope usini(APPA» software. The mean value, the mean value,dire
standard deviation, and the accuracy factor wdreileded for each indicator. Statistical processnthe
obtained data was performed using the parametudeBt's t test and the non-parametric Kolmogorov-
Smirnov test according to the principles of vadatstatistics.

Results of the study and their discussianl4 days after the beginning of the experimenitdialy
hormone deficiency was confirmed in 7-day-old raysa decrease in plasma thyroxine levels up to
3.44+0.49 pmol / L versus 7.98+0.71 pmol / | ie tige control.

A decrease in the number of capillaries alongdigarcrease of their size was observed in this age
group of rats, making the volume they occupy inrdreal corpuscle equal to that in the statisticiakntical
age control, i.e. 5.282% of corpuscle volume (table 1).

The lumens of the capillaries were often obturatéth formed elements of blood: erythrocytes,
lymphocytes, and leukocytes. In renal corpusclel incomplete differentiation processes the glotaelu
capillaries were lined with endothelial cells widrge nuclei and there was no differentiation itite
nucleus-containing and peripheral zones. This s¢eims the reason for the increased size of thidlaags
in comparison with the control. A few glomerulampdkries have dilated lumens and endothelial cells
cytoplasm differentiated into the nucleus-contagrémd peripheral zones (fig. 1. A). The basal memébr
of endothelial cells in immature glomeruli stillnains incompletely formed and quite thinned evetheat
sites of bifurcations (fig. 1B).

Table 1
Morphometric parameters of the renal glomerular cagpllaries in rats with CHT, M £ m
Groups Bulk density Quantitative density Area of capillaries
of animals of the capillaries % * 106 un? * 102 um?
7 days 5.7%1.82 15.951.49* 4.160.23*
control 6.82+0.97 19.421.61 3.6@0.21
45 days 9.56+1.92* 29.5%2.63 3.160.28
control 14.74:2.20 33.3%4.34 3.640.32
100 days 9.15+1.09* 20.1%2.16* 2.2#0.18*
control 16.9:0.9 33.621.9 3.150.17

*significant difference in comparison with the cant(P> 0.05)

According to enzyme-linked immunosorbent assayiffigsl the level of free thyroxine in blood
plasma of 45-day-old rats 50 days after the initiabf the experiment was significantly lower tharthe
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age control (3.96, +0.46 pmol /L vs 7.63 + 0p@8ol / L, respectively.). The morphometric charastes
of the glomerular capillaries indicate a decreasthe bulk density of the capillaries, with thesalnte
number of glomerular capillaries and their arearel@ging to a lesser extent (table 1).
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Fig. 1. Glomerular blood capillaries of a 7-day-cdl 14 days after the onset of CHT. Erythroblat érythrocyte (2) in the lumen of
the glomerular capillaries. Endothelial cell nué@®), peripheral areag) of endothelial cells, mesangial cell (4). Elentroicroscope images.

Maghnification: A-10000, B-16000.

>

At the electron microscopy level heteromorphic e in the endothelium of blood glomerular
capillaries is noted: in some glomeruli endothejtes do not differ from those in control animalst most
of them contain a significantly thinned periphezahe with a large number of fenestrae, which may
indicate the development of adaptive processekdrendothelium (fig. 2. A, B). It should be notéait
such a thinning of the cytoplasm leads to a deergathe number of organelles and a disorder oabadic
processes in the endothelium.

Nuclear-containing zones are quite rare, but thecerr cells with a pyknotically changed nucleus,
extremely few organelles and a partially lysed plasnembrane, which may indicate the development of
apoptotic changes in the endothelium (fig. 2 A)im8endothelial cells have signs of biosynthetiosegt
namely: nuclei with predominance of euchromatirgagiasmic reticulum tubules, Golgi complex, and
polysomes not only around the nucleus, but alshénperipheral areas that have moderately or $light
increased thickness with no fenestra (fig. 2A,@hers have signs of dystrophic and destructivegases:
such as, local edema of the endothelial cells ¢gsop and their mitochondria with formation of vataso
containing edematous fluid or microclasmatous awigins with their subsequent separation into theslum
(fig. 2. A).

o
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Fig. 2. Blood c after the onset of CHT. Lumens of glomerularilapes (1). Peripheral areas)(
of endothelial cells. Electron microscopic imagdagnification: A, B-10000.

100 days after the development of CHT significatelys free thyroxine in comparison with the
previous observation periods was found in the bldadma of experimental rats, i.e. 2.77+£0.76 pnigl /
which is three times lower than in the age con®®8+0.72 pmol / L).

The lumens of the glomerulra capillaries are sligttlated and contain formed blood elements.
The endothelial cells that line them have a clégsidn into the nuclear-containing and peripha@hes
(fig. 3 A, B). As a rule, the karyoplasm of enddidlecells has high electron density, which makesm
dark (fig. 3 A). In cases of the greatest compactd karyoplasm the nuclei are reduced in sizes,
pyknomorphic and flattened (fig. 3 B). The shrinkagf the nuclei can explain the detachment of
endothelial cells from the basement membrane.mestapillaries, endothelial desquamation is alsado
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in the peripheral areas. Cells with pyknomorphicleuare significantly thinned, have single orgéesl
mainly lysosomes and the Golgi complex, in whictbphagosomes are formed (fig. 3A).
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Fig. 3. Fragments of the renal corpuscle glomemrdaillaries of 100 days old rats 100 days afterahset of CHT. Lumen of capillaries
(1), pyknomorphic nucleus (2), peripheral are@p ¢f endotheliocytes, lysosomé)(mitochondria {). Electron microscopic images.
Magpnification: A-14000, B-8000.

Regarding the indicators characterizing the glomnarcapillaries, noteworthy is a decrease in all
their values studied in comparison with age conffble degree of differences from control during the
development of CHT is the greatest in 100 —day+atsd (fig. 4).

14 Thus, at the early stages of congenital
’ hypothyroidism, thyroid hormone
deficiency leads to impaired maturation of
all structural components of the kidney and
I glomerular blood capillaries in particular.
In 14 days from the onset of
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Fig. 4. Dynamics of changes in the indicators otterizing the glomerular fibosomes over those attached to the
capillaries of the renal corpuscles in rats withTdr conventional units in relation typyles of endoplasmic reticulum
to the control taken as 1. "

characteristic of age control).

In 45-day-old rats after 50 days of developmentcohgenital hypothyroidism qualitative
differences from age control in the glomerular blocapillaries are not widespread, and changes in
guantitative indicators do not reach critical valu€his gives grounds to believe that in the glarzer
blood capillaries both destructive-dystrophic anthpensatory processes are observed at the same time
with the latter prevailing. It should be noted, lewer, that apoptosis in the kidney of 45-day-old &0
days after the onset of CHT is not significantlpmounced. This statement is based on the absénce o
apoptotic bodies and cell compaction can be relviersi

100 days after the CHT development, changes inkitleey become more pronounced in
comparison with the previous terms. In glomerulkrol capillaries against the background of active
destructive processes there is a failure of thepemsatory ones.

In the course of the experiment, under the condtiaf thyroid hormone deficiency, a number of
morpho-functional changes develop in the glomerblaod capillaries .

At the early stages of hypothyroidism developmeartdse of its congenital form, the main feature
of the kidney is the retarded maturation of bothéhtire kidney and the differentiation of its campnts,
in particular the glomerular blood capillaries. Vaiéing in the glomerulus in the presence of therfed
capillaries are the capillaries, whose endothetiexhave a large nucleus, surrounded mainly byoilnes
and single mitochondria and almost no peripheiahtd area. Morphometrically, a decrease in thebarm
of capillaries compared to control animals was thun
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In 45-day-old rats after 50 days of CHT developmehanges in quantitative parameters (number
of capillaries and their area) do not significargiceed those in control animals, which may inéiche
predominance of compensatory changes in the irtiniray of capillaries over the destructive-dygihic
ones.

100 days after CHT development, the changes ikithreey become more pronounced than in the
previous period. Destruction of glomerular capi#aris observed, which leads to a decrease in both
guantitative and bulk densities. These changebased on apoptosis and necrosis of endothelia otll
the part of glomerular capillaries; desquamatiothefendothelial lining, local expansion and lodsgrof
the basement membrane, which leads to the damabeitantegrity in particular and trophic disorden
general are observed in the other part of the leaig.
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MOP®OPYHKIIOHAJIBHI OCOBJIUBOCTI
KAINIVIAPIB CYJUHHOI'O KJI'YBOYKA HUPOK
B YMOBAX BPO/I’KEHOTI'O I'llTOTUPEO3Y

MOP®OPYHKIMOHAJIBHBIE OCOBEHHOCTH
KAIMMWIJIAPOB COCYJUCTBIX KJIYBOUKOB ITOYEK
B YCJIOBHUSAX BPOXKJIEHHOT' O T'MITIOTUPEO3A

Y BIKOBOMY ACHEKTI
Ky3bmenko LI, Cteuenko JI.O., Uyxpaii C.M.,
Ko3zak I' 1., Oaiiinuk T.M.

YV  mypiB  IOCHIIKEHO KPOBOHOCHI KamiJsIpH
CyAMHHUX KiIyOoukiB Hupok uepe3 14, 501 100 ni6
PO3BHUTKY BPOIKEHOT'0 TinoTHpeo3y. BcraHoBieHo, 1110 Ha
14 noby Bix moYaTKy PO3BUTKY TilOTHPEO3y B 7-MHU
JCHHMX IMypiB Ha TJIi BIACYTHOCTI BHPaXEHHX
MOpGOJOTIYHAX ~ 3MIH  BiJI3HAYAETBhCA  3MEHIICHHSA
MOpP(GOMETPHYHHX TMOKA3HHUKIB KITBKOCTI KamiJspiB 1 iX
IUIONII B MOPIBHSHHI 3 BIKOBHM KOHTposieM. Y 45am
no6oBux mrypiB depe3 50 mi6 po3BHUTKY M€l MaTOJOTIi B
KPOBOHOCHMX Kaliisipax CyIMHHUX KIyOOUKiB 3MiHH
KUJIBKICHUX TIOKa3HUKIB He HaOyBalOTb KPHUTHYHHX
BENMYMH, a  MOP(OJOTiYHO  Big3HAYAIOTHCS  SIK
JECTPYKTHBHO-IUCTPO(iuHi, Tak 1 KOMIIEHCATOpHI
mporecu. Yepes 100 nid po3BUTKY mHaTojorii 3MiHH B
KPOBOHOCHHX Kamijsipax HaOyBaroTh OUBIIOI BUPA3HOCTI

B MOpIBHSAHHI 3 momepenHiM TepminoM. Ha
KOMIICHCATOPHO-TIPHCTOCY BATEHUX nporeciB
BiJI3HAYAIOTBCS  JAECTPYKTUBHO-AUCTPOdIYHI  3MIiHK

YACTUHHM KaIiJIsAPIB Ta SABUILA HEKPO3Y 1 alonTo3sy.
KurouoBi ciioBa: KpOBOHOCHI KamiJsIpH, HHUPKH,
LIypH, BPO/DKSHHUI TIOTHPEO3.
Crarrs Hagiiina 16.06.201%.

B BO3PACTHOM ACIIEKTE
Ky3bmenko LI, Ctedenko JI.O., Uyxpaii C.M.,
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Y  KpBIC  HCCIEIOBaHBl  KPOBEHOCHBIE  KAIMJUISPBI
COCYAUCTBIX KJIy00ouKkoB royek uepe3 14, 50u 100cyTok pa3BuTHs
BPOXKACHHOTO THUIOTHUPEO3a. Y CTaHOBJCHO, 4yTOo Ha 14 cyTku oT
Hayajla Pa3BUTHS THUIOTHPEO3a B 7-MH JHEBHBIX KpbIC Ha (oHE
OTCYTCTBHMSl ~ BBIPQXCHHBIX ~ MOP(OJIOTMYECKHX  HM3MEHEHHMIt
OTMEYaeTCsi YMCHbIICHHE MOP(OMETPHYECKUX —IOKa3arelneit
KOJIMYECTBAa KAaMWUIIPOB M MX IUIOIAQAM B CPaBHCHHH C
BO3PACTHEIM KOHTpoJeM. Y 451 cyTouHBIX KphIc uyepe3 S50 cyTok
pa3BUTHS OSTOH [ATOJNOMH B KPOBEHOCHBIX  KaIlMJLIIpax
COCYANCTBIX KIIyOO4YKOB HN3MEHEHUS KOJINYECTBEHHBIX
HoKaszareJieli He INpHOOpEeTaroT KPUTHYECKHX BEJIMYMH, a
MOP(OIOTHYECKH OTMEYaroTCs KaK JIECTPYKTHBHO-
IUCTpodHUeCKre, TaK U KOMIICHCATOpHBIE Tporiecchl. Yepes 100
CYTOK pa3BUTHS TATOJOTHMHM HM3MEHEHHS B  KPOBEHOCHBIX
Kamwusipax [pHoOpeTaloT GONbLIYI0  BBIPA3UTENBHOCTD IO
CPaBHEHHMIO C IpeABIIyIM cpokoM. Ha ¢oHe KommeHcaTopHO-
HPHUCIIOCOOUTENBHBIX IIPOIECCOB OTMEYAIOTCS IECTPYKTHBHO-
IUCTpOodHYECKUE HM3MEHEHHS 4YacTH KalWUIAPOB M SIBJICHHS
HEKpOo3a U aronTosa.

KiroueBble c/10Ba: KpPOBEHOCHBIE
KPBICHI, BPO>K/ICHHBIN I'MIIOTHPEO3.
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