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YnbTpacTpykTypa TUPEOLUTOB MOMOAbIX KPbIC B YCNOBUSIX
HeBpPOreHHON apTepuanbHOM FMNepTeH3UnM U Nnocrie BBeOeHUs
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Ultrastructure of Thyrocytes in Young Rats at Neurogenic
Arterial Hypertension and Following Administration of
Cryopreserved Cord Blood Nucleated Cells

Pecbepat: [ns obocHOBaHUS LienecoobpasHOCTU NMPUMEHEHUS NpenapaToB KOPAOBOW KPOBM B Tepanuu HEBPOreHHOW CTpecc-
VMHOYLMPOBAHHON apTepuanbHON rMnepTeH3ny HaMmu npoBefeHbl 3NeKTPOHHO-MUKPOCKONUYECKNe nccneaoBaHUs U3aMeHeHun
yNbTPacTPYKTYpbl OpPraHenn TMPeoLMTOB MOMOAbIX KPbIC C FMMEPTEeH3Ne 40 1 nocne BBeAEeHUS KPMOKOHCEPBUPOBAHHbIX AApocoaep-
Xalmx KneTok KopAoBoW KpoBW. ViccnepoBaHue CyOMUKPOCKOMUYECKOW OpraHusauuMv TUPEOLMTOB LUMTOBUAHON XXenesbl nokas3ano
Hanuyne AncTpodnyecknx HapyleHUn opraHens, CTeneHb BbIPaXXEHHOCTW KOTOPbIX BapbupoBana B 3aBUCMMOCTU OT CPOKOB
pasBMTMSA AaHHOW naTonornv. YCTaHOBMEHO, YTO Yepe3 Mecsil, Nnocrne BBeAeHWS KPYOKOHCEePBMPOBAHHOMO npenaparta sapoconep-
Xalmx KneTok KOPAOBOW KPOBWM CYOMMKpOCKONMUYECKask apXUTEKTOHUKA TUPEOLMTOB KPbIC C HEBPOr€HHOW CTPeCcC-MHAYLMPOBAHHOWM
apTepuanbHOW runepTeH3nen npuobpetana HopMarnbHOE CTPOEHWMeE.

KnioyeBble cnoBa: aptepvanbHas rmnepTeH3ns, WMTOBMAHANA Xenesa, TMPeoLmnTbl, YNbTpacTpykTypa, MUTOXOHAPUX, AOpO-
coaepxalume KneTkun KOpAOBOW KPOBW.

Pecbepar: [ins obrpyHTyBaHHs AOLINbHOCTI 3aCTOCYBaHHsI NpenapaTiB KOPAOBO| KPOBi B Tepanii HEBPOreHHoI cTpec-iHAyKoBaHOT
apTepianbHOi rinepTeHsii Hamy Bynun NpoBeaeHI eNEKTPOHHO-MIKPOCKOMIYHI OCNIOXEHHS 3MiH B YNbTPACTPYKTYpi OpraHen TupeouuTis
MONoAMX LypiB 3 rinepTeHsielo o i Nicns BBeAEHHS KPiIOKOHCEPBOBaHUX SAEPHMX KMNiTUH KOpAOBOiI KpoBi. JocnigkeHHst cybMmikpo-
CKONIYHOI opraHi3sauii TMpeounTiB NoKasano HasiBHICTb AUCTPOMIYHMX 3MiH OpraHer, CTyniHb MPOsIBY SKUX BapiloBaB Yy 3anexHOCTi
Bif TePMiHiB po3BUTKY AaHOi natonorii. BctaHoBNeHo, Lo Yyepe3 Micsub NiCAsi BBEAEHHS KPIOKOHCEPBOBAHOMO npenapaTty s4epHUX
KNITUH KOPOOBOT KPOBi cyOMikpockoniyHa apXiTeKTOHika TMPEOUUTIB LLypiB 3 HEBPOrEHHOK CTpec-iHOyKOBaHOK apTepianbHOK Ti-
nepTeHsieto HabyBana HopManbHoi 6ygoBu.

KnioyoBi cnoBa: aptepianbHa rinepTeHsis, wuronogibHa 3anosa, TMpeounTH, ynbTpacTpyKTypa, MiTOXOHAPIT, SAPOBMICHI KNiTUHK
KOPAOBOI KPOBI.

Abstract: In order to justify the expediency of application of cord blood preparations in therapy of neurogenic stress-induced
arterial hypertension we carried out an electron-microscopic study of changes in ultrastructure of thyrocyte organelles in young rats
with arterial hypertension prior to and after introduction of cryopreserved cord blood nucleated cells. The study of submicroscopic
organization of thyrocytes demonstrated the presence of dystrophic changes in organelles, manifestation degree of which varied
depending on the pathology development term. Submicroscopic architecture of thyrocytes in rats with stress-induced neurogenic
arterial hypertension was established as acquired the normal structure one month later introduction of cryopreserved preparation of

cord blood nucleated cells.

Key words: arterial hypertension, thyroid gland, thyreocytes, ultrastructure, mitochondria, cord blood nucleated cells.

AptepuanbHas runepreHsusa (Al') sBasercs on-
HUM U3 OCHOBHBIX ()aKTOPOB PHCKA Pa3BUTHUS KapaAno-
U uepedpoBacKyIIpHO# narojoruu. Pacnpocrpanen-
HocTh AI' B Mupe oueHb BbIcoka: Oosee 50% mroneit
crapue 60 et crpamaroT 3TUM 3aboneBanuem. K
YHCITy OCHOBHBIX MPUYUH, CHOCOOCTBYIOIINX Pa3BU-
THIO 3a00JI€BaHUs, OTHOCATCS] HACIEICTBEHHOCTD H
(akTOpBI pUCKa, CPEAH KOTOPBIX CIEAYET OTACIBHO

BBIJICJTUTH SMOIIMOHAIBHEINA cTpecc [3].
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Arterial hypertension (AH) is one of the major risk
factors for cardiovascular and cerebrovascular patholo-
gies. Hypertension is very distributed worldwide: more
than 50% of people over age 60 suffer from this disea-
se. To the main reasons contributing to the development
of the disease are heredity and risk factors, among
which emotional stress should be emphasized [3].

Relationship between cardiovascular system state
and structural changes of thyroid gland on the back-
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CBsI3p MEXKIY COCTOSTHHEM CEPIIEYHO-COCYANCTON
CHUCTEMBI M CTPYKTYPHBIMU U3MEHEHUSMH IIUTOBUI-
HO kere3bl Ha (poHe HEBPOTEHHOTO CTpecca N3ydaeT-
sl JaBHO. MeXaHNU3MBI BIUSHUS THPEOUTHBIX TOPMO-
HoB (TI') Ha cepredHO-COCYOUCTYIO CUCTEMY BKIIIO-
yaroT: 1) neiictBue T1 Ha ypoBHE reHOMa; 2) HET€HOM-
Hoe, npsMoe BiusHue TI' Ha Muokap, BKIro4aromee
BO3NICHCTBHE HA MEMOpaHbI, CapKOTLIA3MaTHIECKII
peTuKkyayM U MuToxoHapuu; 3) BozaeiicrBue TI™ Ha
nepudepruuecKyIo HUPKYISIHIO [5].

B my6nukanuax HegaBHEr0 BPEMEHH UMEIOTCS
MHOTOYHCIIEHHBIE JAHHBIE O BIUAHUN XPOHUYECKOTO
cTpecca Ha TUCTO(GU3UOIOTHIO U TOBUIHOM JKENe3bl.
[TokazaHo, 4TO MOJENMPOBAHUE XPOHUUYECKOTO 3MO-
LIMOHAJIFHOT'O CTPECCa BBI3BIBAJIO TUIEPTPOHIO U T'H-
MePIUIa3uio (POIITHKYIIOB IIUTOBHUIHOM JKENE3bI Y IKC-
NEpUMEHTAIbHBIX )KUBOTHBIX B PAHHEM [TOCTHATAIb-
HOM oHToreHe3e [2]. HecMoTpst Ha Gosbiioe KoJu-
YEeCTBO TMIOTEH3UBHBIX MPENApaToB, JIUIIh Yy OJHON
TPETH MalHeHTOB, KOTOPBIM IIPOBOAMTCS JIEUEHHUE,
OTMEYAETCsl HOPMATIN3ALHsI apTEPUAIIEHOTO TaBIEHUS
(AJl). AnbTepHATUBHBIM TEPAIEBTHYECKUM ITO/IXO-
JIOM JUTS1 TAHHOM KaTeropruu OOIBHBIX MOYKET CITYKHThb
KJIeToyHast Tepanui. KopmoBas KpOBb SIBISETCS BaXK-
HBIM HCTOYHUKOM TPAHCIUIAHTATOB F€MOIMO3THYECKHUX
CTBOJIOBBIX KJIETOK JUIS B3pOCIIBIX U I€TEH, CTpaaro-
[IMX Pa3IMIHOTO poja 3aboneBanusmi | 1]. HexaBro
OITyOJIMKOBaHHBIE PE3YNbTaThl HAYYHBIX UCCIESIOBAHNI
CO3/1a10T NPEANOCHIIKHY ISl YCIEIIHOTO TPUMEHEHUS
KOMIIOHEHTOB KOPZIOBOM KPOBH B JIEYEHUH 1IETIOT0 psijia
TeMaTOJIOTUIECKUX, OHKOJIOTHIECKHX,, HEBPOJIOTHYeC-
KHX W Kapauoilorndeckux 3abonesanuid [4, 11-14].
N3ydyenne MexaHU3MOB IEHCTBUSA MIPENapaToB, MOITy-
YEHHBIX U3 KOPAOBOU KPOBH, Ha HEKOTOPBIE TaTOTCHE-
THYECKHE 3BEHBbS Pa3BUTHUS HEBPOTEHHOU cTpecc-
WHIYLMPOBAaHHOW apTEPHUATIbHOM THIIEPTEH3UU IOMO-
XKeT 000CHOBATH 11€1eCO00Pa3HOCTh NPUMEHEHHUS
[perapaToB B TEPANUU JAHHOTO 3a00JI€BaHusI.

B cBs13u ¢ BBIlIE U3T0KEHHBIM, [IENIBIO TAHHOM pa-
OOTHI SBIISITACH OLIEHKA N3MEHEHHH B yIBTPACTPYKTY-
pe opraHesu1 TAPEOLIMTOB MOJIOABIX KPBIC B IIpOIiECcce
Pa3BUTHS HEBPOT'€HHOM apTepUaIbHON THIIEPTEH3UH U
IOCJIe BBEIEHHSI KPHOKOHCEPBUPOBAHHBIX SIPOCOAEP-
KaIUX KJIETOK KopaoBoii kpoBu yenoseka (SICK KK).

MartepuaJjibl 1 MeTOAbI

HccnenoBanust mpoBOIUIN HAa MOJOABIX OEJBIX
0ecTIopOIHBIX MOJOBO3PENBIX KphIcaXx-caMiiax (BO3-
pact 6 mecsieB). Bee )xUBOTHBIE OBLTH pa3ielieHbI
Ha TpH TPyHNOsl (10 7 KPBIC B KaXAOW): TepBas —
KOHTPOJIbHBIC (MHTAKTHBIE) KPBICHI; BTOPAs — JKUBOT-
HBIE CO CTpecC-UHIYyIINPOBaHHOM Al'; TpeThs — KHUBOT-
Hble ¢ Al', KOTOpBIM OBLTH BBEACHBI KPHOKOHCEPBHPO-
BaHHbIe SICK KK. DxcriepuMeHTs! Ha )KUBOTHBIX IIPO-
BEJICHBI B COOTBETCTBHH ¢ OOIUMH TMPUHITUIIAMHU
paboThl HA KUBOTHBIX, 0100peHHBIMU | Harmonais-
HBIM KOHTpeccoM 1o OmoaTuke (r. Kues, Ykpauna,
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ground of neurogenic stress has been studied for a
long time. Mechanisms of effect of thyroid hormones
(TH) on cardiovascular system include: 1) the effect
of TH on genome level; 2) nongenomic, direct effect
of TH on myocardium, including membranes, sarco-
plasmic reticulum and mitochondria; and 3) the impact
of TH on peripheral circulation [5]. Recently reported
data associate chronic stress and thyroid gland histo-
physiology. Modeling of chronic emotional stress has
been shown to cause a hypertrophia and hyperplasia
of thyroid follicles in experimental animals at early
postnatal ontogenesis [2]. Despite a large number of
anti-hypertensive drugs, only in one-third of patients
undergoing the treatment the normalization of blood
pressure (BP) occurs. Cell therapy may serve as an
alternative therapeutic approach for these patients.
Cord blood is an important source of grafts with hemo-
poietic stem cells for adults and children, suffering from
different diseases [ 1]. Recently reported investigations
provide the prerequisites for successful use of cord
blood components when treating a variety of hema-
tological and oncological, neurological and cardiac di-
seases [4, 11-14]. The study of the mechanisms of
effect provided by cord blood preparations on some
pathogenetic links of the development of stress-induced
neurogenic hypertension could reveal the usability of
these preparations in treatment of AH.

In connection with the above stated, the aim of this
study was to assess the changes in ultrastructure of
thyrocyte organelles of young rats during progression
of neurogenic arterial hypertension and following the
introduction of cryopreserved cord blood nucleated
cells (CBNC).

Materials and methods

The investigations were carried-out in young mature
outbred white male rats (6-month-old). All the animals
were divided into three groups (7 rats in each): the
first group comprised the control (intact) rats; second
group consisted of the animals with stress-induced AH;
in the third group there were the animals with AH,
treated with cryopreserved CBNC. The experiments
in animals were carried-out in compliance with the ‘Ge-
neral Principles of Experiments in Animals’ approved
by the 1* National Congress in Bioethics (Kiev,
Ukraine, 2001) and agreed with the statements of the
‘European Convention for the Protection of Vertebrate
Animals Used for Experimental and Other Scientific
Purposes’ (Strasbourg, France, 1986).

Neurogenic stress-induced hypertension was simu-
lated by the method of I. Shosh [8] in our modification
[10], until getting a stable increased blood pressure
levels ((168.54 + 12.24)/(81.16 &+ 2.6) mm Hg) using
combined periodic effects on animals with light, sound,
electrical stimuli.

The animals with stress-induced hypertension were
injected with preparation of human cryopreserved cord
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2001) u cormacoBaHHBIMH C TTOJIOKeHUEM «EBpomeii-
CKOW KOHBEHITHH O 3aIIMTE TO3BOHOYHBIX KUBOTHBIX,
UCHOJIB3YEMBIX JJIsl SKCIIEPUMEHTAIBHBIX U JPYTUX
HayuHbIX nenei» (r. CrpacOypr, @pannus, 1986).

HeBporennyro crpecc-HHAyLHUPOBAaHHYIO apTe-
pHANBHYIO THIIEPTEH3UIO MOAETUPOBAIH IO METOLY
. Ilom [8] B Haureit moaudukarmu [10] mo momyde-
HUSl CTOHMKHX IMOBBIIIEHHBIX LU(P apTepuaIbHOTO
nasnenus ((168,54 + 12,24)/(81,16 + 2,6) MM pT. cT)
ITyTeM KOMILUIEKCHOTO MEPHOANYECKOTO BO3AEHCTBUS
Ha OpraHu3M KUBOTHBIX Pa3TMYHBIMU BUIAMH pa3apa-
JKUTEJIEH: CBETOBOTO, 3BYKOBOT0, JJIEKTPHUIECKOTO.

’KuBoTHBIM cO cTpecc-uHAynHpoBanHO# Al BBO-
JUIM KPUOKOHCEPBUPOBAHHBIM Ipenapar KOpIoBOi
KpoBH yenoBeka, nomydeHHslii B MIIKuK HAH Ykpan-
Hel [9]. Ipenapat npeacrasiisii coboil B3BeCh KPHO-
koHcepBupoBaHHbIX SICK KK B ayToruiazme ¢ KOHIIEHT-
panumeit CD34*-kietok (2—4)%10° B 1mi1. Beinenenue
(pakuuu apocoIepKaINX KIETOK U3 KOPAOBOH Kpo-
BH IIPOBOAMIIM METOAOM CEIUMEHTALIMU B pacTBOpE
nekctpana J[-60. Ilpn KpnOKOHCEPBHPOBAHUH B Ka-
YeCTBE KpHOMpoTeKkTopa ucmnonb3osanu JMCO B ko-
HeyHOH KoHIeHTpanuu 5%. ConepikaHne KIETOK ¢
dhenotrmmom CD45*, CD457CD34", a Takke ux )Ku3He-
cnocobHOoCTh (CD45"7AAD, CD34"7AAD") onpe-
JIEJISUTH C TIOMOIIBIO MTPOTOYHOTO NUTO(IyOpUMETpa
«FACS Calibur» («Becton Dickinson», CIIIA) ¢
HCIOJB30BaHUEM PEareHToOB Mpous3BoacTBa «BD»
(CHIA) mo npotokony MexIyHapoaHOTO O0LIeCTBa
reMaToTepanuy 1 TPaHCIUIaHTAllHOHHON MHKEHEPHH
(International Society for Hematotherapy and Graft
Engineering, ISHAGE).

Pa3zmoporxeHHBIN TpenapaT BBOIWIN BHY TPUOPIO-
IIMHHO OAHOKPATHO B m03e 1%10° CD34*-kneTok Ha
KHJIOTPAMM MaccChl )KHBOTHOTO Ha 7-€ CYTKH IOCIe
Pa3BUTHS THIIEPTEH3NH.

JKuBOTHBIX BBIBOJIMIIN U3 IKCIIEPHMEHTA ITyTEM JIe-
karmutanuu Ha 3-, 7- u 30-e CyTKu mocie pa3BUTHUS
croiikoii Al n BBenenus npenapara JICK KK, nmpous-
BOJMJIM 3200p KyCOYKOB TKaHU LTUTOBHIHOHN KeEJIe3bl
VTS SJIEKTPOHHO-MHUKPOCKOITMYECKOTO UCCIIENOBAHNS.

Kycouku mutoBuaHOM Kee3bl n3MeNbIaliy B Karl-
Je OXJaKIEHHOTO TIII0TapOBO-(GOpMaibaerHIHOTO
pacTBopa 1 IepeHOCHIIM B | MJI TOTO e pacTBopa Ha
5—6 4 st npenBapuTenbHON pukcanuu. 3aTem marte-
pHaN MPOMBIBAIA U MEPEHOCUIHN B 3a0y(hepeHHBbIiH
pactBop 1% deTripexokucu ocMus Ha 3—4 9 Ipy TeM-
neparype 4°C st okoH4aTenbHOH (ukcamnun. TkaHb
00€3B0OXKHMBAJN B CIUPTOBBIX pacTBOpax BO3pac-
TaloIIe KOHIEHTPAINH U aleTOHE, MPOIMUTHIBAIN
CMECBIO DTIOKCUAHBIX CMOJI (STIOH-apaJIIUT) U 3aKITIO-
Yau B OJIOKH, TOJTUMEPHU3ALNIO0 KOTOPHIX IPOBOAMIH
B Tepmocrare npu 60°C B TeueHue IByX CyTok. 13
610koB Ha ynsrpamukporome Y MTII-3M nomyuanu
YABTPATOHKHUE CPE3bl, MOHTUPOBAIIN X HA AIIEKTPOIIHU-
THYECKHE CETOUKU, KOHTPACTUPOBAIIU LIUTPATOM CBHH-
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blood obtained at [PC&C of the National Academy of
Sciences of Ukraine [9]. The preparation was a
suspension of cryopreserved in autoplasma CBNCs
with CD34" cells concentration of 2-4x10° in 1 ml.
Fraction of NC was isolated from CB by sedimentation
in dextran D-60 solution. During cryoprerservation
DMSO was used as cryoprotectant in 5% final con-
centration. Content of cells with phenotype of CD45",
CD45"CD34", as well as their viability (CD45*7AAD;,
CD34*7AAD") were determined using flow cytometer
FACS Calibur (Becton Dickinson, USA), BD reagents
and according to the protocol of ISHAGE (International
Society for Hematotherapy and Graft Engineering).

Frozen-thawed preparation was intraperitoneally
administered in a dose of 1X10° CD34" cells per kilo-
gram of animal weight, one-fold, on the day 7 after the
hypertension development.

The animals were sacrificed on the 3, 7™ and 30®
days after the development of stable hypertension and
administration of CBNC preparation, the samples of
thyroid tissue were procured for electron microscopic
examination.

Thyroid samples were disintegrated in a drop of
the cooled glutaric formaldehyde solution and transfer-
red to 1 ml of the same solution for 5—6 hours for pre-
fixation. Then the samples were washed and trans-
ferred for final fixation to a buffered solution of 1%
osmium tetroxide for 3—4 hours at 4°C. Tissue was
then dehydrated in alcohol solutions of increasing con-
centration and acetone, the mixture was impregnated
with epoxy resins (epon-araldite) and embedded into
the blocks. Polymerization of blocks was carried-out
in thermostat at 60°C during two days. Ultrathin
sections were made from these blocks using ultramic-
rotome UMTP-ZM, mounted on electrolytic grid,
counterstained with uranyl acetate and lead citrate,
and thereafter studied under an electron microscope
EMV-100 BR at an accelerating voltage of 75 kV.

Tissue of thyroid gland of intact young rats served
as the control.

Results and discussion

Electron microscopic study of organelles of thyro-
cytes of young intact rats has shown that ultrastructural
organization of these cells was characteristic for the
normal animals of this age.

To the third day after the development of stable
hypertension there were revealed moderately pronoun-
ced changes in organelles which were characteristic
to the increase in intracellular metabolism activity. The
degree of these changes was within the physiological
compensation limits. Nuclear membrane had numerous
deep invaginations. Chromatin was in a decondensed
state (its granules were diffusely scattered throughout
the nucleus matrix) and kept clearly contours. In some
thyrocytes a focal loosening of the nuclear membrane
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Lla U ypaHWIALEeTaToM, 3aTeM H3ydald IOJ DJIEKT-
poHHBIM MuKpockorioM OMB-100 BP npu yckopsro-
1ieM HanpskeHuu 75 kB.

KoHTponem cirykuim Kycouku TKaHH LTUTOBHIHON
YKeJIe3bl MOJIOJIBIX MHTAKTHBIX KPBIC.

Pe3yabTarsl m o0cyxkaeHue

ONEKTPOHHO-MUKPOCKOIMYECKOE HCCIEIOBaHNE
OpraHeJl THPEOIUTOB MOJIOJBIX MHTAKTHBIX KPBIC
[TOKA3aJI0, YTO yIABTPACTPYKTYPHAS OpPTraHU3aINs dTHX
KJIETOK HaXOJMJIaCh B IpeIesiaX BO3PACTHBIX OCOOCH-
HOCTEM.

Ha 3-u cyTtku nocne pa3Butus croiikoit AI' BbIsSB-
JIEHBI YMEPEHHO BBIPa)KEHHBIE H3MEHEHHS OpTaHelI,
XapaKTepHbIE JUIs MOBBIIEHHUS] aKTUBHOCTH BHYTpPH-
KJIETOYHOT0 MeTabonu3mMa. CTeneHb 3TUX U3MEHEHHUH
Obula B Tpeaenax (pU3HOIOTHYECKOH KOMIICHCAIUH.
SAnepnas MmeMOpaHa UMena MHOTOYUCICHHBIE [Ty00-
KM€ NHBarnHaluy. XpoMaTHH HaXOIWJICS B AEKOH/ICH-
CHPOBAaHHOM COCTOSIHUH (€T0 rpaHyIbl ObUTH TUQQy3HO
paccesHbI 10 MaTPUKCY A7Ipa) U COXPAHST YETKHE
KOHTYpBI. B OTZIENBHBIX TUPEOIHMTax HaONIOAaNoCh
04YaroBO€ pa3phIXJIeHHe sIepHOi MeMOpanbl. CHIDKa-
JIaCch 3JIEKTPOHHAS TUNIOTHOCTH MaTpHKca siipa. B cpas-
HEHUHU C KOHTPOJBHBIMHU IpemnaparamMu B o0Opasiax,
MTOJYYE€HHBIX OT )KUBOTHBIX C Al, METOXOHIpUH NMen
OOMNBIINI pa3Mep U BRIIIAAETH HA0yXIIUMU. MaTpHkce
MUTOXOHIpUH 001a1a HU3KOH 3JIeKTPOHHOH IJIOTHOC-
Th10. KonmuecTBo KpHrCT ObUTO MEHBILIUM, YEM B KOHT-
pospHbIX npenaparax (puc. 1). LliucrepHs! rpanynspHo-
IO SHOIIa3MaTHYECKOr0 PETUKYITyMa PacliupeHbl U
3aII0JHEHBI 3JIEKTPOHHO-IPO3pavyHbIM BelecTBoM. Ha
MeMOpaHax HaOmonan MHOkecTBO pubdocom. Ilpu-
CYTCTBOBaJIM MEIIKAE OYaru pPa3phIXJICHUS MeMOpaH
SHOIIIA3MaTHYECKOTO0 PEeTHKylyMa. B nuromnazme
TUPEOIUTOB HAXOJMIIOCH OOJIBIIOE KOJINIECTBO CEK-
PETOPHBIX TpaHyi, 3aMOJHEHHBIX TUIOTHBIM OCMHO-
(GuIBHBIM BemiecTBOM. [Najgkue MeMOpaHbl IuTac-
TUHYATOTO [UTOIJIA3MaTHYECKOro KomIuiekca [omb-
JUKH OKpY’KEHBl MHOXKECTBOM MEJIKHX 3JIEKTPOHHO-
[IPO3pPavHbIX BE3UKYJ U UMEIH HOPMAJIbHYIO Mapa-
JeTbHY10 opueHTanuio. Kommyectso pubocom u nonu-
COM B LIUTOILIa3Me OBbLIO BBILIE B CPABHEHUH C KOHT-
ponem. Lluronnasmarnueckas MmeMOpaHa, oOpariéH-
Hasl B IPOCBET (HOJUINKYIa, BHIIVISAENA IAAKON U IMe-
JIa €IMHUYHBIE MUKPOBOPCHHKH.

Ha 7-e cyTku mocie pa3BUTHUS CTPECC-UHIYLHU-
poBaHHON HeBporeHHO! Al y MOJIOABIX KPBIC B KJIETKaX
IIMTOBHTHOMN KeJIe3bl HAOIIOANNCh MOJIMMOPQHEIE
M3MEHEHUS YIBTPacTPyKTyphl. YacTh THPEOIITOB HMe-
Ja sfiApa ¢ BU3YyalbHO YETKOM siIepHONH MeMOpaHOi,
0TMeYanoch HEOOJIBIIOE KOTMYECTBO HETTTYOOKUX UH-
BarMHaUMi. bonpnias 4acTh AEpHOrO XpOMaTHHA Jie-
KOH/ICHCUPOBAaHa, €r0 rpaHyJI1bl HAXOIMIIKCH B IEHTPaJIb-
Ho# o0nactu matpukca. LllupuHa nepuHyKineapHOro
MIpOCTpaHCTBa ObUIa mocTostHHON. KonmnyecTBo prubo-
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was observed. Electron density of nucleus matrix was
reduced. In comparison with the control group sections
the samples from the animals with hypertension the
mitochondria were bigger and looked swollen. Mito-
chondrial matrix was of a low electron density. The
number of cristae was reduced comparing to the cont-
rol (Fig. 1). Cisterns of granular endoplasmic reticulum
were expanded and filled with electron-transparent
substance. Many ribosomes were present on mem-
branes. We observed small foci of loosening of endo-
plasmic reticulum membranes. Numerous secretory
granules filled with dense osmiophil substance were
found in cytoplasm of thyrocytes. Smooth membranes
of laminar cytoplasmic Golgi complex were surrounded
by a great number of small electron-transparent vesic-
les, the membranes kept their normal parallel orienta-
tion. In cytoplasm there was noted an increased amount
of ribosomes and polysomes. Cytoplasmic membrane
facing the lumen of the follicle was smooth and had
single microvilli.

To the 7" day following development of stress-
induced neurogenic AH in young rats, the cells of thy-
roid gland had polymorphous changes of ultrastructure.
Some thyrocytes had the nuclei with visually distinct
nuclear membrane, a few non-deep invaginations were
present. The most part of nuclear chromatin was de-
condensed, its granules were in a central region of the
nuclear matrix. Perinuclear spaces were constant along
the whole section. The number of ribosomes and poly-
somes in the cytoplasm did not change if compared
with previous observation term (3 days after AH deve-
lopment). Cisterns of granular endoplasmic reticulum

= .
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Puc. 1. YnbrpacTpykTypa TMpEOUMTOB MOMOABIX KPbIC Ha
3-n cyTku nocne passutuda Al [poceBeTneHne matpukca u
HabyxaHne MUTOXOHOPWIA, oYary nNMauca u paspbIXNeHus
HapyXHbIX MeMbpaH 1 kpuct (ctpenku). x36000.

Fig. 1. Ultrastructure of thyrocytes of young rats to the 3
day after AH development. Matrix lightening and mito-
chondria swelling, lysis foci and loosening of outer
membranes and cristae (arrows). x36,000.
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COM W TIOJIICOM B LUTOIUIa3M€ HE M3MEHSUIOCH I10
CPaBHEHHUIO C IPEABIAYIINM CPOKOM HaOmroneHUs (3-¢
cyTkH nocie pazsutus Al'). LluctepHsl rpanyIsipHOTO
SHAOIIIaA3MaTHYECKOTO PETUKYIyMa PaCIIMPEHBl 1O
CPaBHEHHIO C KOHTPOJIEM, Ha ero MeMOpaHax HaOJIro-
Janoch OOJbLIOE KOJTUYECTBO puOOocoM. MHorouuc-
JIEHHBIE MUTOXOHJIPHH COZEPKaTH METKO3EPHUCTBIN
MaTpUKC CPEAHEN PIEKTPOHHOU IIIOTHOCTH U MHOTO
KOPOTKHUX KpHCT. [IprcyTcTBOBaIN TaKk)ke MUTOXOH/I-
PHU C pa3pBIXJIEHHBIMUA KpUCTaMu. B HEKOTOPBIX TH-
peounTax HaOIIOHANW AENSIINECS MUTOXOHJPHH,
THIIEPILTIa3UI0 MeMOpaH TpaHyISIPHON SHI0Ia3MaTH-
yeckod ceTu. IlnacTMHYATBEIM MUATOINIA3MaTHYECKUI
KOMIUTEKC | 0JIb/ KM HECKONBKO THITepTPO(dHpPOBaH, €ro
IagKue MeMOpaHbl HapajieIbHO OPHEHTUPOBAHBIL.

HexoTopsle THpeOUTHI B Ipenaparax, NOTy4eHHbBIX
Ha 7-e cyTku nocie passutus Al, umenn guctpodu-
YecKHe U JeCTPyKTUBHBIE U3MEeHeHus. X siapa conep-
JKaJIu B OCHOBHOM KOHJEHCHPOBAaHHBIN XpoMaTuH. B
siiepHOi MeMOpaHe HaOJIIo1aIi O4aroBble pa3phIxJie-
Hus. Ha MeMOpaHax rpaHyisipHOTO 3H/IOTIIa3MaTHYIEC-
KOTO PETHKYIyMa JOKaJIN30BaIOCh HEOOIBIIIOE KOIH-
4ecTBO pubocoM. MuToXoHIpHy ObUTH HAOYXIITHE, HX
MaTPUKC — 3JIEKTPOHHO-TIpOo3pauHbIM. I inacTnHYaThIi
LUTOIIa3MaTHUYECKUI KoMIuIeKe ['onbKu peayuupo-
BaH, BOJIM3H €ro Ae30pTaHU30BAHHBIX IIAJAKUX MEM-
OpaH 00HapyXHMBaJIMCh BTOPUYHbIE TU30COMBI. B 1111-
TOILIa3Me THPEOLUTOB PacoarayiCh BHY TPULIUTOIIIA3-
MaTU4eCcKUe IPaHyIibl, ColepKalne Koutons (puc. 2).
AnmKalibHas 4aCTh IUTOIIA3MaTHUECKOH MeMOpaHBbI
00pa30BbIBajla MHOTOYUCIIEHHBIE MUKPOBOPCHUHKH,
HEKOTOpbIe U3 HUX OblIM HaOyxmuMmu. LuTomnasma-
THYECKass MeMOpaHa BBIIVIsZEIa Pa3phIXIEHHOM.

Ha 30-e cytku mocse pazutus Al'y MOJOIBIX KPBIC
HaOIIOIAUCh qUCTpodUUecKre HapyIIeHUs YIIbTpa-
CTPYKTYpBI TUPEOLIUTOB, SIIPa KOTOPBIX COXPAHSITH TH-
MUYHYI0 (OPMY | JIOKTU3AIIMIO B IUTOIIIa3Me. S ep-
Has MeMOpaHa BBITIIsANIETa Pa3phIXJICHHOW, UMena
MeJKHe MHBAar MHAITUH, XPOMATHH HaXOIUIICS IPENMY-
LIECTBEHHO B KOHJEHCHPOBAHHOM COCTOSIHUH. DJIEKT-
POHHasl IJIOTHOCTh MaTPHUKCa LIEHTPAIIbHOW 001acTH
sapa Obuta HU3KOH. JleKoHIeHCHpOBaHHBIA XpOMaTuH
pacnoiaraics B BUAE OTAEIbHBIX IpaHyi. Lluromnas-
Ma cojiepxkaja KOJUIOMAHBIE IpaHyiabl. OTMEUEHBI
YUYACTKH Pa3phIXJICHUs] MeMOpaH TpanyssipHON SHI0-
IJ1a3MaTHYeCcKOr CETH M PaCHIMpEeHHe ero IHCTEPH.
KonnuecTBo cBsI3aHHBIX ¢ MEMOpaHaMu pHOOCOM Obl-
JI0O MEHBIIIEe, YeM B KOHTPOJBHBIX mpenapartax. CHU-
JKaJOoCh M YUCIIO CBOOOHO JISXKAIUX B IIUTOILIA3ME
pubocom u monucom. TonmuHa DUTOMTa3MaTHYECKON
MeMOpaHbl THPEOLIMTOB ObLjia OOJIBIIE, YEM B KOHT-
POJBHBIX mpenaparax. [lmacTuHUaTIl HUTOILUIA3MA-
THYECKHUH KomIuieke [onbpky peayuupoBaH U npes-
CTaBJICH rPYMIION XaOTUYHO OPUEHTUPOBAHHBIX a1~
Kux MeMOpaH. B o6mactu ero nokanu3zaiuu oOHapy-
KECHbI BTOPUYHBIC JIN30COMBI. MUTOXOHAPUH UMEIH
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were expanded if compared with the control, numerous
ribosomes were observed on its membranes. Numerous
mitochondria contained finely grained matrix of me-
dium electron density and lots of short cristae. There
were found also mitochondria with loosened cristae.
In some thyrocytes we found the dividing mitochondria
and granular endoplasmic reticulum with hyperplastic
membranes. Laminar cytoplasmic Golgi complex was
insignificantly hypertrophied, its smooth membranes
had parallel orientation.

Some thyrocytes in the sections obtained on the 7%
day following AH development had dystrophic and de-
structive disorders. Nuclei contained mostly condensed
chromatin. Nuclear membrane was focally loosened.
Membranes surfaces of granular endoplasmic reticu-
lum contained small amount of ribosomes. Mitochondria
were swollen, their matrix was electron transparent.
Laminar cytoplasmic Golgi complex was reduced, near
its disorganized smooth membranes we observed se-
condary lysosomes. Thyrocyte cytoplasm comprised
granules with colloid (Fig. 2). Apical part of cytoplasmic
membrane formed numerous microvilli, some of them
were swollen. Cytoplasmic membrane was loosened.

On the 30" day following development of hyper-
tension in young rats we found dystrophic disorders in
thyrocyte ultrastructure. Nuclei of thyrocytes kept a
typical shape and localization in cytoplasm. Nuclear
membrane was loosened and had small invaginations.
Nuclear chromatin was predominantly in a condensed
state. Electron density of matrix in central region of
the nucleus was decreased. Decondensed chromatin
was represented by separate granules. Cytoplasm con-
tained colloid granules. Few sites of membrane loosen-

Puc. 2. YneTpacTpykTypa TMPEOLMTOB MOMOAbIX KPbIC Ha
7-e cyTkn nocne passutusa Al CTpernka ykasbiBaeT Ha
BHYTpMUMTONnNasmMaTu4yeckue KONnouaHble rpaHynbl.
x36000.

Fig. 2. Ultrastructure of thyrocytes of young rats to the 7t
day after hypertension development. Arrow points to
intracytoplasmic colloid granules. x36,000.
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Puc. 3. YnbeTpacTpykTypa TMpeoumToB LMTOBUAHON Xene-
3bl MonoAbix kpbic Ha 30-e cyTku nocrne passuTtusa Al.
CTpenkamu ykasaHbl CEKPETOPHbIE FpaHynbl B LUTONNas-
me. x38000.

Fig. 3. Ultrastructure of thyrocytes of young rats to the 30"
day after hypertension development. The secretory gra-
nules are in cytoplasm. x38,000.

Ppa3HbIe pa3Mepbl U POPMY, X KOJIMUYESCTBO CHUIKAIIOCH.
Marpukc MUTOXOHJIPUN UMEN HU3KYIO JJIEKTPOHHYIO
m0THOCTh. KpucThl nezopranns3oBansl. B nurormuias-
M€ HEKOTOPBIX THPEOIMTOB PACIONaralnch MEJIKHe
CEKPETOpHbIE I'PaHYJIbI, 3aIIOIHEHHbBIE CyOCTaHIeH
Pa3INYHOM ANEKTPOHHOM MI0THOCTH (pucC. 3).

B rpynne skcnepuMeHTaNbHBIX )KMBOTHBIX CO
CTOMKOM cTpecc-uHaynupoBaHHoi Al Ha 3-e CyTku
[I0CJIE BBEIEHUS KPHOKOHCEPBUPOBAHHOTO Npenapara
SACK KK B THpeonuTax MOJIOIBIX KPBIC, KaK U B IPyTI-
1e >kuBOTHBIX ¢ Al, HaOmonanu aucTpoduyeckue Ha-
pYLIEHUS OpraHesul.

SAnepHas MemOpaHa y OOJIBIIMHCTBA THPEOIIUTOR
nMena 4€TKUE KOHTYPHl U ITyOOKHe MHBardHAIMH
(puc. 4). JIumrs y HeO60IBIIOTO KOTHMIECTBA TUPEOITH-
TOB siIepHasi MeMOpaHa MMeJla YYacTKH pa3phixJie-
Husi. Ha nepudepun matpukca sapa HaxoIuics KOH-
JIEHCUPOBAHHBIN XPOMATHH, IJIOTHBIM KOJIBLIOM OX-
BaTHIBABIIMM HyKJIeomaa3My. B 1meHTpe marpukca
pacnojyiarajuchk paBHOMEPHO pacCEesHHbIE TPaHYIIbl
JEKOHJIEHCUPOBAHHOIO XpOMaTHHA. B niurornasmMe Ha-
01r07a710Ch HEOOIBIIOE KOJIMYECTBO TUCTPOYUIECKH
M3MEHEHHBIX MUTOXOHAPUI, MATPUKC KOTOPBIX UMEI
CPEIHIOI0 JJEKTPOHHYIO IJIOTHOCTh U TOMOTE€HHYIO
cTpyKkTypy. KprcThl MUTOXOH IpUit pa3pbixyieHbl. BbI-
SIBJICHBI BHYTPHUIIUTOILIA3MATUIECKHUE KOJUIOMIHBIC
rpanyibl. [I1acTiHYaThI HATOIIA3MATHYECKUI KOMII-
nekc ['onpmxu pexynupoBaH, B 001aCTH €T0 JIOKAJIH-
3al MPHUCYTCTBOBAJIM BKIIOUECHUS JIUMHUAOB U
BTOPUYHBIE TM30COMBIL. L [FiCTepHBI rpaHyIIpHOTO SHI0-
IJ1a3MaTHYECKOTO PETUKYIyMa BaKyoau3upoBaHsl. Ha
ero MmeMOpaHax HaOJIO#aNM HEMHOTOUYHCICHHbBIC
pubocomsl. B iuTomiasMe THpeouruTOB 0OHAPYIKEHO
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ing were found in granular endoplasmic reticulum as
well as extended cisterns. Amount of membrane-bound
ribosomes was significantly decreased if compared
with the control. The number of free lying ribosomes
and polysomes in the cytoplasm was also decreased.
Thickness of thyrocyte cytoplasmic membrane was
bigger than in the control. Laminar cytoplasmic Golgi
complex was reduced and represented by the group
of randomly oriented smooth membranes. It was sur-
rounded by secondary lysosomes. The mitochondria
were of various size and shape, their number was de-
creased. Mitochondrial matrix was of low electron den-
sity. Cristae were disorganized. Cytoplasm of some
small thyrocytes had secretory granules filled with the
substance of various electron density (Fig. 3).

In the group of experimental animals with stable
stress-induced hypertension to the day 3 after injection
of cryopreserved preparation of CBNC in thyrocytes
of young rats we observed the dystrophic changes of
organelles similar to those in the group of animals with
hypertension.

Nuclear membrane of most thyrocytes had distinct
contours and deep invaginations (Fig. 4). Only a small
amount of thyrocytes had nuclear membrane with sites
of loosening. Periphery of nuclear matrix contained
condensed chromatin, appeared as a dense ring around
the nucleoplasm. Uniformly scattered granules of
decondensed chromatin were observed in the center
of matrix. The cytoplasm contained a small amount of

Puc. 4. YneTpacTpykTypa TMPEOLUTOB MOMOAbIX KPbIC C
Al Ha 3-u cyTkn nocne BeegeHus ACK KK. Ctpenkamu
yKkasaHbl UHBarMHauum sigepHo meMbpaHbl, KOHAEeHca-
LM XpOMaTMHA, paclUMpeHne LUCTEPH FpaHyrsipHOro
3HAONMNa3MaTUYECKoro peTukynyma u paspbixiieHue
MeMbpaH. x35 000.

Fig. 4. Ultrastructure of thyrocytes of thyroid gland of young
rats with hypertension to the day 3 after CBNC introduction.
Invagination of nuclear membrane, chromatin conden-
sation, extended cisterns of granular endoplasmic reticu-
lum and membrane loosening. x35,000.
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HeOOJIBII0E KOJIMIECTBO CEKPETOPHBIX I'pany:1. Ha nu-
TOILUIa3MaTHYeCKoil MeMOpaHe, oOpaméHHON B Mpo-
cBeT QOJUTUKYIA, ObUTH BUTHBI YKOPOUSHHBIE MUKPO-
BOPCHHKH.

B npenaparax, mosry4eHHBIX Ha 7-€ CyTKH MOCJe
BBEJICHUS TMIIEPTEH3UBHBIM XHBOTHBIM IIpernapaTa
ACK KK, snpa THpeonuToB UMENH HENPaBUIBHYIO
dhopmy, saepHas MeMOpaHa mMena OONBIIOE KOJIH-
YeCTBO MHBAarMHALMN U HE COZieprKaa 04aroB pa3phixX-
neHus, nu3uca. CTeneHs KOHASHCAllMM XpOMaTHHa B
aape OblIa HUKe, YeM B TIPEIBIAYIIEM CPOKe Ha0IIro-
nernd. [lepuHykieapHbie pocTpaHCcTBA OBUTH HEO M-
HAKOBBIMH Ha Pa3lIMYHbIX yyacTKax mnpemnapara. Mem-
OpaHbl TPaHYIAPHOTO SHAOIIA3MAaTHYECKOTO PETUKY -
JyMa 4€TKO KOHTYPHUPOBAHBI U COAEPKaIH OOJbIIOe
KOJIMYECTBO pUOOCOM, OJTHAKO IIICTEPHBI PETUKYTyMa
OBUTH pacIIMPEHHBIMH, KaK U B [Ipenaparax, HoJxy4eH-
HBIX Ha MpeblaylIeM cpoke HaOmoneHus. B nuto-
[JIa3Me TUPEOIMTOB PaCIoNarajiuch CEKpEeTOPHBIE
rpanyisl (puc. 5). MUTOXOHIPUN UMENH SIEKTPOHHO-
MPO3pavyHbIi MaTPUKC M HEeOOJIbIIOE KOJIUYECTBO
KpuCT. OTAENbHBIE TUPEOLMTHI COAEPKATN BKIIIOUE-
HUS KOJIJIOWJIa ¥ BTOPUYHBIE JTU30COMBI.

Ha 30-e cyTku mociie BBeA€HNS SKCTIEpUMEHTAb-
HbIM XUBOTHEIM ¢ AI' mpenapara SICK KK ynbrpa-
CTPYKTYpHasi OpraHu3alys THPEOLUTOB IprHodpeTana
HOpPMAJIEHOE CTPOCHHE. SIpa THPEOLUTOB COEPIKAIN
JIEKOHACHCHPOBAHHBIA XPOMAaTHH B BUZE METTKUX Tpa-
HYJI 110 BCei rutotaau cpesa. KonaencupoBaHHbIi Xpo-
MAaTHH JIOKJIN30BaH B BUJIE IMIBIOOK Ha sIIEPHOM MEM-
Opane. [lepuHyKiieapHbIe IPOCTPAHCTBA UMENH TIOC-
TOAHHYIO mUpHHY. O9aroB pa3pbIXJEHHUS U JIH3UCA
sepHO MeMOpaHbl He oOHapysxeHo. [ panynapHbIit
SHJIOILIA3MATHYECKUI PETUKYITYM BBIIISIIE PA3BUTHIM,
Ha ero MeMOpaHax JIOKAJTU30BaJINCh MHOTOYHCIICHHBIE
pubocomsbl. OTeNbHBIE TUPEOIUTHI UMENH THITEpIia-
3UpOBaHHBIC MEMOPaHbI rPaHyJSIPHOM 3HAOIIIa3MaTH-
4yecKoil cetu. B nuTomnasMe orMeuanocs HeOobIIoe
KOJIMYECTBO TUIOTHBIX TpaHyil (puc. 6). Mutoxonapuu
THUPEOITOB UMEITU THITUYHYIO HOPMAIBHYIO (hopMy U
YABTPACTPYKTYPY. I lmacTuHYaThIi HUTOIIIa3MaTHYIEC-
kuii komieke ['onbmpxu runeprpodupoBa, ero riasi-
Kre MeMOpaHbl Ha Cpe3ax UMEJH IMOJIKOBOOOPa3HYIO
dhopmy. B obmactu ero Jokanu3anyy pacmoiaraioch
0OJIBIIIOE YUCIIO CEKPETOPHBIX IPaHyIl OKPYTIIOH (op-
MBI U Pa3TUYHON 3JIEKTPOHHOM IUIOTHOCTH.

Taxum 06pa3oM, MPOBEIEHHOE ATEKTPOHHO-MUKPO-
CKOIIMYECKOEe HCCIIE0OBAHNE THPEOIIUTOB MOJIOJIBIX
Kkpbic ¢ A’ mokazano Hajanyue JUCTpodUUECKHX U Jie-
CTPYKTUBHBIX YABTPACTPYKTYPHBIX HapyLICHUH opra-
HEJUI, CTeTIeHb BBIPAKEHHOCTH KOTOPHIX 3aBHCENa OT
CPOKOB pa3BuTHs 3a0oneBanus. Ha 30-e cyTku mocie
BBeACHUS runepreH3uBHBIM XUBOTHBIM SCK KK
THPEOLUTHI MPUOOPETAIN HOPMAJIBbHYIO OPTaHU3aLIHIO.
Wx sapa coaeprkany IEKOHIEHCUPOBAHHBIA Xpoma-
THH, @ MUTOXOHJPUU MMENH TUMHYHYIO GOopMy U

YABTPacCTPYKTYpY.
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dystrophically changed mitochondria, the matrix of
those had medium electron density and homogeneous
structure. Mitochondria cristae were loosened. Intra-
cytoplasmic colloid granules were present. Laminar
cytoplasmic Golgi complex was reduced, around its
membranes we observed lipid inclusions and secondary
lysosomes. Cisterns of granular endoplasmic reticulum
contained vacuoles. Only a small amount of ribosomes
was present on its membranes. Cytoplasm of thyro-
cytes comprised a small number of secretory granules.
Cytoplasmic membrane facing the lumen of the follicle
had short microvilli.

In the sections procured to the 7 day after admi-
nistration of CBNC to hypertensive animals we obser-
ved the thyrocyte with nuclei of irregular shape, nuc-
lear membrane had a plenty of invaginations and did
not contain the foci of loosening or lysis. Condensation
degree of nuclear chromatin was lower than on pre-
vious observation term. Perinuclear spaces were irre-
gular through the section. Granular endoplasmic reticu-
lum membranes had distinct contours, numerous riboso-
mes were present on its membranes, however its
cisterns were extended like sections of previous obser-
vation term. Cytoplasm of thyrocytes contained secre-
tory granules (Fig. 5). Mitochondria had an electron
transparent matrix and a small amount of cristae.
Several thyrocytes contained the inclusion of a colloid
and secondary lysosomes.

To the 30" day after CBNC treatment of the
experimental animals with hypertension, the ultra-

Puc. 5. YnerpactpykTypa TMPEOUUTOB MOMOAbIX KpPbIC C
Al Ha 7-e cyTku nocne BeBegeHus ACK KK. Ctpenkamu
yKasaHbl AEeKOHAEHCUPOBAHHLIN XPOMaTWUH B MaTpuKce
S pa, CEKPETOPHbIE rpaHysbl B LMTONNasme, paclunpeHme
LMCTEPH TPaHynsapHOro 3HAO0MNNa3MaTUYeCKOro PeTuKy-
nyma. x32000.

Fig. 5. Ultrastructure of thyrocytes of thyroid gland of young
rats with hypertension to the 7" day after CBNC introduc-
tion. Arrows point to decondensed chromatin in the
nucleus matrix, secretory granules in cytoplasm, extended
cisterns of granular endoplasmic reticulum. x32,000.
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Puc. 6. YneTpacTpyKkTypa TUPEOUUTOB MONOAbIX KpbIC C
Al Ha 30-e cyTtkm nocne BeBegeHusa ACK KK. Ctpenkamu
yKasaHbl OEeKOHOEHCUPOBaHHbLIA XpOMaTUH, MHOFO4YMC-
neHHble pubocombl Ha MeMOGpaHax rpaHynspHoro
3HOONNAa3MaTUYECKOro PeTUKYnymMa, MiOTHbIE CEeKpeTop-
Hble rpaHynbl B uutonnasme. x34 000.

Fig. 6. Ultrastructure of thyrocytes of young rats with AH to
the 30th day after the introduction of CBNC. Arrows point
to decondensed chromatin, numerous ribosomes on
granular endoplasmic reticulum membranes, dense sec-
retory granules in cytoplasm. x34,000.

[Ipu aTom B rpynme »xuBoTHBIX ¢ Al mociie BBenie-
uus SICK KK mokasarenu aprepuaibHOTO JaBIE€HUS
BO3BpalIaiuch kK HopManbHbM ((115,5 + 3,2)/(72,5 +
2,4) MM pT. CT.).

JlaHHBIE TPOBEACHHBIX HAMU SKCIIEPUMEHTATBHBIX
HCCIEeI0BaHNM MOATBEPKAAOTCS pE3ynbTaTaMH pa-
6ot A.b. CmonsauuoBa [6], K.I. CypkoBa u COaBT.
[7], xoTOpBIE CBUAETENLCTBYIOT 00 3(hpekTUBHOCTH
Ipernapara MyloBUHHOM KPOBH YEI0BEKA, KOTOPAs BbI-
paxanach B CHM)KEHHUH BBIPAXKEHHOCTH MOPa)KEHUSA
CepIEYHO-COCYANCTON CUCTEMBI, MO3Ta, BOCCTAHOB-
nenus: QyHKIUHA HEPBHOW CHCTEMBI.

BoiBoabI

[IpoBenenHbIe HccIe10BaHMS TTO3BOJIMIHA YCTaHO-
BHUTb, UTO CTPECC-NHIyIMPOBAHHAs HEBPOT€HHAS apTe-
pHUaTbHAsA THIIEPTEH3MS COIPOBOXKIAETCS HI3MEHEHHEM
YIBTPacTPyKTypbl TUPEOLUTOB XUBOTHBIX. [locie
pa3BuTHA cTOMKON Al 3TH M3MEHEHUs 3aTparuBaroT
BCE KJIETOYHBIE CTPYKTYpPBI, B YACTHOCTH SAEPHYIO
MeMOpaHny (pa3pbIXJIeHHs, UHBaIrHHALIMH ), XPOMATHH
(xonaeHcanus), puOOCOMBI U TOJMCOMBI (CHIKEHUE
KOJIMYECTBA); MUTOXOHIPUH (CHHKEHHE KOJIMYECTBa,
Je30praHu3als KPUCT); TPaHyISIPHYIO SHAOIIIa3Ma-
THUYECKYIO CeTh (pa3phIXxJICHHE MEMOpaH, pacuInpeHne
LUCTepH); KomIuiekc [ onbmku (penykuns). Beenenne
penapara KpHOKOHCEPBUPOBAHHBIX SAPOCOAEPIKAIIIX
KJIETOK KOPJIOBOH KPOBH MPUBOIUT K HOPMAIIN3ALAN
CYOMHKPOCKOITYECKON apXUTEKTOHUKH THPEOIUTOB.
Ha 30-e cyTku nmocine BBeieHUs NpenapaTa B KIeTKax
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structure of thyrocytes gained a normal pattern, chara-
cteristic for intact rats. Nuclei of thyrocytes contained
a decondensed chromatin, scattered as fine granules
throughout the section area. Condensed chromatin
appeared as clumps and was localized on nuclear mem-
brane. Perinuclear spaces were of a constant width.
No loosening foci and lysis of nuclear membrane were
found. Granular endoplasmic reticulum was well deve-
loped, numerous ribosomes were localized on its mem-
branes. Several thyrocytes contained granular endo-
plasmic reticulum membranes with signs of hyper-
plasia. The cytoplasm comprised a few dense granules
(Fig. 6). Mitochondria of thyrocytes had a typical
normal shape and ultrastructure. Laminar cytoplasmic
Golgi complex was hypertrophied, its smooth mem-
branes appeared on the sections as horseshoes. Around
its location we observed numerous secretory granules
with a round shape and different electron density.

Thus performed by us electron microscopic exa-
mination of the thyroid gland of thyrocytes of young
rats with hypertension showed the presence of dystro-
phic and destructive ultrastructural disorders of orga-
nelles, the severity of those varied depending on the
development of the disease. To the 30" day after the
administration to hypertensive animals of CBNC ultra-
structure of thyrocytes gained normal structure. Nuclei
of thyrocytes contained decondensed chromatin, and
mitochondria had a typical shape and ultrastructure.

The indices of blood pressure in animals with AH
treated with CBNCs turned to the norm ((115,5 + 3,2)/
(72,5 £ 2,4) mm Hg)

The data obtained in our study are confirmed by
reported by Smolyaninov [6], and Surkov et al. [7] effi-
ciency exhibited by human cord blood preparations, in
terms of decreasing of cardiovascular system and brain
injury, as well as restoration of neural functions.

Conclusions

Conducted investigations allowed to reveal the
changes in thyrocyte ultrastructure of animals suffered
from stress-induced neurogenic arterial hypertension.
To the 30" day after development of stable hypertension
these changes were found in all the cell structures, in
particular: nuclear membrane (loosening, invaginations);
chromatin (condensation); ribosomes and polysomes
(decreased number); mitochondria (decreased number;
disorganisation of cristae); granular endoplasmic reti-
culum (loosening of membranes; expansion of cisterns);
Golgi complex (reduction). Administration of cryo-
preserved nucleated cells of cord blood resulted in
normalization of thyrocytes ultrastructure. To the 30"
day after cell introduction we observed among other
things the hyperplasia of granular endoplasmic reti-
culum and increased number of cristae in mitochondria,
hypertrophia of cytoplasmic Golgi apparatus, absence
of nuclear membrane loosening and lysis.
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OTMEYEHBI TUTIEPIIIa3Us TPAHYIAPHOTO YHI0TUIa3Ma-
TUYECKOTO PETHUKYJIyMa U YBEIWYEHUE KOJINYECTBA
KPHUCT B MHUTOXOHIIPHAX, TUIEPTPOPHS LHHUTOILIa3MA-
TUYECKOTO KOMITIEKca [0MbIY, OTCYTCTBHE O4aroB
Pa3phIXJICHUS U JIM3HCA SAEPHON MEeMOPaHBI.

AHaimn3 H3MEHEeHU CyOMUKPOCKOITUYECKOH opra-
HU3aL1K OPraHesul THPEOLUTOB MOJIOABIX KPBIC C HEB-
POTEHHOH CTpecC-UHAYLIMPOBAaHHON apTepUabHOM ri-
nepreH3uel Ha poHe BBEACHNU KPHOKOHCEPBUPOBAH-
HOTO IIpenapara spocoAepKalluX KIETOK KOpI0BOi
KpPOBH JIa€T OCHOBAHME IS TPOBECHIUS TaTbHEUIITIX
HCCIIEJOBAaHUN MEXaHU3MOB JIEUCTBUS INpPENapaTos,
MIOJTy4YEeHHBIX U3 KOPIOBOW KPOBHU, B TE€palMU apTe-
PpUAIBHOM rMIEPTEH3UN.
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Analysis of changes in submicroscopic organization
of thyrocyte organelles of young rats with neurogenic
stress-induced hypertension on the background of
administering the cryopreserved cord blood nucleated
cell preparation allow to plan further investigations in
terms of revealing the mechanisms of the effect exhi-
bited by preparations derived from cord blood during
treatment of hypertension.
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