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RESTRUCTURING OF VESSELS OF THE THYROID GLAND AFTER EXPERIMENTAL
THERMAL INJURY ALONG WITH APPLICATION OF MINCED SUB STRATE
OF FREEZE-DRIED XENOGRAFT
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Alterations in the vessels of the albino rats’ tigirgland after experimental thermal injury in ciiwhs of early
necrectomy and the use of minced substrate ofrdezé-dried xenograft have been studied. It has bs&ablished that the use
of xenografts reduces the degree of destructivaggmin the organ at the early stages and hasitavpafect on the course of
regenerative processes and normalization of straictomponents of the vascular wall of the orgarhat late stages of the
experiment.

Keywords: thyroid gland, vessels, micro- and submicroscoftierations, thermal injury, substrate of freezesdri
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The work is a fragment of the research proféantification of the features of the burn wounebarative processes
and morphofunctional alterations in the internalgans and clinicopathogenetic rationale for applicat of freeze-dried
xenografts in thermal injury”, state registratioroN0115U001531.

Thermal injuries are most commonly occurred durmogsehold and industrial activities [6].
Generally, in case of man-made disasters and dwargme, a thermal injury can be large-scaled and
refers to one of the most severe types of militaagima [4, 5]. In local wars and military conflicts
thermal injuries occur in 1,5-3,6% of all lossegqparently, persistent and fairly high lethalityborn
shock and especially during the acute burn toxesinéavs that the problem of thermal injuries is ratgv
to date [4, 8]. Thermal injury is a specific diseassually poorly understand by surgeons, traurogistis
or intensive care physicians and has significaifém@inces from all other types of trauma: the plewvee
of tissue damage, severity, duration of shock amdxication, the incidence of generalized infection
development and other complications of burn dis¢2sb , 6, 7, 9]. Burn disease is the responsihef
body to severe thermal injury, resulting in irritet, damage and death of numerous skin receptdbs wi
subsequent changes in the vital functions of arimal organs and systems and disorder of all tgpbes
metabolism [2, 3, 7, 9, 13]. The burn disease hamnaplex multicomponent pathogenesis, the indiMidua
sections of which become predominant in differ@netperiods after burn: hypovolaemia and circulator
disorders, especially microcirculation, on thetfolay after burn; dramatically expressed intoxmatin
the first two weeks; infection in the following wee[5, 9].

Therefore, the use of materials that would redbeelével of toxins in the body is promising in
treatment of severe burns [8, 15]. In recent yaarsases of deep burns early necrectomy of trectil
tissues with subsequent closure of the wound witkze-dried xenografts has been widely applied in
combustiology. Such methods of treatment have #&ip@®ffect on the clinical course of burn disease
and accelerate the healing of wounds [12, 14]. Henehe study of the state of structures of tlyedid
gland in severe burns along with the use of xerfodras not been fully elucidated in scientific
publications to date [10, 11].

The purposeof the work was to detect micro- and submicroscapierations of vessels of the
thyroid gland after experimental thermal injury aimdconditions of use of substrate of freeze-dried
xenograft.

Materials and methods. The total of 20 senior male albino rats were inedlvinto the
experiments. Animals were housed on a regularmattdhe vivarium of the SHEE «l.Ya.Gorbachevskiy
Ternopil State Medical University of MOH of UkraieAnimal housing and experiments on them have
been carried out in compliance with the requireimesf international principles of the “European
Convention for the Protection of Vertebrate Animélsed for Experimental and Other Scientific
Purposes” (Strasbourg , 1986), and “General Ethile®Rfor Conducting Experiments on Animals”,
adopted by the | National Congress on Bioethica(K3001). Third-degree burn was induced by placing
of copperplates, heated in boiled water to 97-100uhder ketamine anesthesia. The affected area
accounted for 18-20% of the epilated surface ofréite’ body. Early necrectomy of damaged skin areas
was carried out on the folowing day after burn etthn. The originated wounds were covered with
substrate of freeze-dried xenograft. During dailgeyvision, we monitored their overall state, tegree
of manifestation of local changes in the area efrtfal injury, body weight and mortality. The objett
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the study was thyroid gland. To study microscogiarges, animals were decapitated under ketamine
anesthesia at 7, 14 and 21 days, which, accordicgritemporary concepts, corresponds to the sti#ges
early and late toxemia, septicotoxicemia of bussedse [9].

For histological studies, pieces of thyroid glandrevfixed in 10% neutral formalin solution.
Subsequent processing of the material followed mpbedment in paraffin blocks was carried out
according to conventional technique. The sectidstained on the sliding microtome were stained with
hematoxylin - eosin [1]. The histological specimemare studied using the optical microscope SEO
SCAN and images were made with the Vision CCD Cameéth a histological image display system.

For electron microscopic studies, the obtained qseaf the thyroid gland were fixed in 2.5%
solution of glutaraldehyde, postfixed in 1% solatiof osmium tetraoxide on phosphate buffer. Further
processing was carried out in compliance with theventional technique [1]. Ultra-thin sections made
on the ultramicrotome UMPT-7 were contrasted withniacetate and lead citrate according to Reynolds
and studied in the electron microscope PAM — 125K.

Results of the study and their discussiorRrevious studies of the submicroscopy of the thiyroi
gland have established that thermal injury cauded development and progress of destructively
degenerative changes in tyrocytes and hemocap#lani the organ, the degree of which depends on the
duration of the experiment. Histological studiestbé& thyroid gland of animals, experienced early
necrectomy of damaged areas of the skin with theesguent closure of the wound with minced substrate
of freeze-dried xenografts, showed that the besgtegywation of the structural components of the wWasc
wall was revealed already on day 7 of the experira@d regenerative processes were activated. It has
been established that the lumens of most vessets im&gnificantly dilated and blood-filled; atteation
of perivascular edema, compared with animals theemot been corrected for thermal injury, was thote
Dilated lumens of some veins and venules, filledsiiyowith red blood cells, were noted. The degree o
destructive changes and manifestations of vascp&ameability of vascular walls, especially in
microvasculature, was decreased; moderate leukodxfiltration of the perivascular and stromal
connective tissue was found (fig. 1, A).

At this stage of the experiment, arterioles werelenately altered. Dilated lumens contained red
blood cells. The surface of endothelial cells wasigh, their plasmolemma formed numerous
evaginations. The nuclei of the endothelial cefistquded into the lumen of the vessel in the forfma o
palisade. The luminal and basal part of plasmolenwotained numerous small pits and pinocytic
vesicles. Mitochondrial matrix was electron-densige outer and inner membranes retained their
integrity. The nuclei of the endothelial cells d¢fetarterioles had sporadic shallow invaginations of
karyolemmas. Euchromatin prevailed in the karyaplasrhe heteromorphic changes of smooth
myocytes were detected in their tunica media. H@wreeells without structural changes were also
detected; they had elongated nuclei and cytopldtad fvith myofibrils. Some of the muscle cells had
swollen, cleared cytoplasm with thin loose myofi&riSmall mitochondria had densely packed cristae.
The basal plate was dense. The outer adventitiomsective tissue membrane was thinned, and in some

Fig. 1. A. Microscopy of the rat thyroid gland f@lNing 7 days Fig. 1. B. Ultrastructure of arteriole of the thigrogland
after experimental thermal injury and the use of gubstrate of following 7 days after experimental thermal injuapd use of the
freeze-dried xenograft. Blood-filled artery lumek),(moderate edema substrate of freeze-dried xenograft. Lumen of theerimle (1),
of adventitia (2). Follicle with colloid (3). H&E tain. 300 x evaginations of the nuclei of endotheliocytes @)cleus (3) and
magnification. cytoplasm (4) of the smooth myocyte. 4000 x magatfon.

Microscopically, on day 14 of the experiment blowessels were moderately blood-filled.
However, lumens of some veins and venules wer¢ediland filled with blood corpuscles. At this stage
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of the experiment, less apparent changes in theelsgesof the microvasculature were observed
microscopically. Insignificant thickening, swellingf the wall and their moderate infiltration with
leukocytes was characteristic. In the lumens, aggien of erythrocytes and platelets was noted
(fig. 2, A, B).

Fig. 2. A. Microscopy of the rat thyroid gland folting the Fig. 2. B. Histology of the rat thyroid gland foling the 14
14 days after experimental thermal injury and usthe substrate of days after experimental thermal injury and use h&f substrate of
freeze-dried xenograft. Lumen of the artery (1)psth myocytes of freeze-dried xenograft. Lumen of the vein fillediwblood (1), minor
the tunica media (2), moderate edema of adver{8)iaH&E stain. infiltration of the vascular wall (2), moderate eu® of adventitia (3),
300xmagnification. fragment of follicle with colloid (4). H&E stain.G®xmagnification.

At this stage of the experiment, ultrastructuraldgts established a high functional activity of
microvessels. Lumens of most hemocapillaries weoglarately enlarged, containing red blood cells.
High content of pinocytic vesicles was found in raadely cleared cytoplasm of endothelial cellshaf t
blood capillaries. However, local edema of the wall cytoplasm was detected in some vessels. The
luminal surface was twisting, forming cytoplasmigaginations on separate sites. The nuclei of
endothelial cells were hypertrophied, containingintya euchromatin and large nucleoli in the
karyoplasm. In the perinuclear part of the cytomlawell-defined, partially hypertrophied mitochoizajr
canaliculi of the endoplasmic reticulum, cistermal avacuoles of the Golgi complex were detected.
Peripheral zones of endothelial cells were satdratieh small pits, vesicles and vacuoles; fenesirase
detected. Basement membrane thickness was uneveémpeaivascular spaces were moderately enlarged
(fig. 3, A).

Fig. 3. A. Submicroscopy of the hemocapillary oé ttnyroid Fig. 3. B. Microscopy of the rat thyroid gland foling the

gland following the 14 days after experimental thakinjury and use 21 days after experimental thermal injury and us¢he substrate
of the substrate of freeze-dried xenograft. Capjlllumen with red of freeze-dried xenograft. Arteriole (1), venul&y, (follicles with

blood cell (1), nucleus (2), and cytoplasm of &melotheliocyte (3), colloid (3). H&E stain.400xmagnification.

basement membrane (4). 12 000 x magnification.

At this stage of the experiment the changes reftbthe active course of intracellular reparative
regeneration.

The use of substrate of freeze-dried xenograftsvetasignificant restructuring of vessels in the
thyroid gland on day 21 of the experiment. Insigpaiftly dilated lumens with its moderate bloodiriidj
and minor edema of the vascular wall were charistier Adventitious membrane of the vascular wall
was insignificantly swollen with scanty infiltratdgmphocytes, macrophages and fibroblasts (fidR)3,
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At this stage of the experiment lumens of
the hemocpillaries were markedly dilated and
filled with fine-dispersed substance. The luminal
surface of the plasmolemma formed scarce
finger-shaped evaginations and had moderate
number of caveolas (fig. 4).

Nuclei of the endothelial cells were
elongated with flexuous karyolemma, forming
scarce invaginations. Euchromatin prevailed in
karyoplasm where clusters of ribosomal
granules, mainly located near the inner
membrane of the nuclear membrane, were also

¥ found. Nucleoli were hypertrophied. Cytoplasm
Fig. 4. Submicroscopy othe hemocapillary of thyroi Iand of the endothelial cells contained unmodified
following the 21 days after experimental thermadiip and use of the organelles and numerous pinocytic vesicles;

substrate of freeze-dried xenograft. Capillary émr(1), nucleus (2), ;
and cytoplasm of the endotheliocyte (3), basemesmbmane (4), fenestrae were pronounced' At this Stage of the

pericyte (5) 12 000 x magnification. experiment, no edema of perivascular spe
was noted. The

basement membrane was clearly defined and had aratedhickness. The majority of hemocapillaries

tightly adhered to the thyrocytes as part of thdlicles, indicating the normalization of

histohematogenous, transendothelial metabolic gessein the organ.

The findings of histological studies indicate tlearly excision of necrotic tissues after thermal
injury and closure of wound by the minced substaditieeeze-dried xenograft eliminates the actiothef
pathogenic factor on the thyroid gland and createsditions for active progress of reparatory
regeneration. This contributes to the relative radization of the structural components of the véacu
wall at the final stage of the experiment.

Prospects of further researchill encompass clarification of the morphology betstructural components of the
thyroid gland in thermal injury and the use of éiffnt corrective factors during the experiment.
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CTPYKTYPHA PEOPI'AHI3ZALIA
CYJIWH IMATONOAIBHOI 3AJI031
MICJIS EKCONEPUMEHTAJIbHOI TEPMIUHOI
TPABMMU I ITPU 3ACTOCYBAHHI
MNOJAPIBHEHOI'O CYBCTPATY
JIIO®LII30BAHOI KCEHOIIKIPA

Kopuupkuii B.I'., Hedecna 3.M., Kpamap C.B.

B ekcnepuMmeHTi Ha OUIMX IIypax OOCIHIIKEHO
3MIHM CyAWH LIMTOMOMIOHOI 3aJ03W TICHS  TSDKKOI
TEPMIYHOI TpaBMH B yMOBax MPOBEICHHA PaHHBOL
HEKpeKTOMil 1 3acTocyBaHHs mOApiOGHEHOro cyOcTpaTy
mioginmizoBaHoi  KCEHOMIKIPH. Bcranosneno, o
BUKOPUCTAHHS  KCEHOAEPMOTPAHCIUIAHTATH  3MEHIIy€
CTYIiHb IECTPYKTHBHHX 3MIH B OpraHi B paHHI TEpMiHH i
MO3UTHBHO BIUIMBAE HA Mepedir pereHepaTopHUX NPOLECiB
i HOpMali3alilo CTPYKTYPHUX KOMIOHEHTIB CTiHKU CyIHH
OpraHy B ITi3HI TEPMiHHU TOCTITY.

KurwouoBi cjaoBa: murononiOHa 3ano3a, CyAWHH,
MIKpO- 1 cyOMHKPOCKONIMUECKHE 3MIiHH, TePMiYHa TpaBMa,
cyOcrpar Jiodini30BaHIX KCEHOJEPMOTPAHCIUIAHTATH.
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CTPYKTYPHASI PEOPTAHU3ALIUAS
COCY OB IIMTOBUJIHOMU KEJIE3bI
MHOCJIE SKCIIEPUMEHTAJIBHOM TEPMUYECKOM

TPABMbI U TP IPUMEHEHUUN
N3MEJIBYEHHOI'O CYBCTPA
TA JAOPUINIUPOBAHHON KCEHOKOXH
Kopuuxmii B.I'., Hebecnas 3.M., Kpamap C.B.

B oskcnepuMente Ha OenbIX KpbIcaX HCCIECIOBAHbI
W3MEHEHUSI COCYJOB INMUTOBHAHOHN JKENe3bl IIOCIE TSDKETIOH
TEPMHUUECKOM TpaBMbl B YCIOBHMAX IPOBEIEHHUS paHHEH
HEKpIKTOMHM W TPUMEHEHHH H3MEIbUeHHOTo cyOcTpara
JTHO(GUIN3NPOBAHHON KCEHOKOXHU. YcraHoBi€eHO, 4uTOo
HCIIOJIb30BAaHUE  KCEHOAEPMOTPAHCIUIAHTATOB  yMEHbIIAET
CTeINEeHb JIeCTPYKTUBHBIX U3MEHEHUH B OpraHe B PaHHHE CPOKH U
MOJNOKUTENBHO ~ BIMSAET Ha TPOTEKaHHE PETeHEPaTOPHBIX
MPOLECCOB U HOPMAIM3AIMI0 CTPYKTYPHBIX KOMIIOHEHTOB
CTEHKH COCY/IOB OpTaHa B ITO3HHE CPOKH OMBITA.

KitoueBble c/10Ba: IIMTOBHIHAS XKeJIe3a, COCYIbI, MEKPO-
n cyOMHKpOCKONIMYECKHE HW3MEHEHUs, TepMHUecKas TpaBMa,
cyOcTpar JIMopHIN3NPOBAHHBIX KCEHOIEPMOTPAHCIIAHTATOB.
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MOP®O®YHKIUIOHAJIBHA XAPAKTEPUCTUKA MIKPOLHUPKYJIATOPHOI'O PYCIJIA
CYBXOH/IPAJIbHOI KICTKHM ITPU BBEJIEHHI KPIOKOHCEPBOBAHOI IJIAIIEHTH
HA TJII ACEIITUYHOI'O 3AITAJIEHHSA CYIJIOBY Y IIIYPIB
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IIpoBeneno mocmimkeHHS MOPQOIOTIHHO-(DYHKIIIOHATEHIX OCOOIMBOCTEH CYAMHHOTO PYCIy CyOXOHAPaTbHHUX KiCTOK
LIypiB B HOPMi, B yMOBaX CTBOPEHHS CTPECOBOI CHTYyalii, eKCIEPUMEHTAIBHOIO HEeCHeUU(iYHOro apTPUTY Ta MPU BBEICHHI
KPIOKOHCEpBOBAHOI IUIAICHTH. AHANi3 BapiaHTIB CyAMHHOI peakuii KICTKOBOI TKaHWHM CBITYMTH NP0 e(eKTHBHICTH
3aCTOCYBaHHS KPIOKOHCEPBOBAHOI IUIAIIEHTH B POQIIAKTHUII Ta JIIKyBaHHI HeCTICU(IYHNX 3aMlalIbHUX TIPOIECIB CyIno0y.
KurouoBi ci10Ba: MiKpOLMPKYIISLis KICTKH, KPIOKOHCEPBOBaHA IUIALICHTA, ACEITUYHE 3aIlalICHHSI.

Poboma € ppaemenmom  HI[P  «ExcnepumenmanvHo-mopgonociune  eueuenHs Ol  MpAHCHIAHMAMI8
KDIOKOHCEPBOBAHOT NIAYEeHMU MA [HUUX eK302eHHUX YUHHUKIE HA MOPQHOQYHKYIOHANbHUL CMAaH 6HYMPIWHIX opeaHie», Ne
oeparcasnoi peccmpayii 0113V006185.

HasBHICTP 03HAaK OCTECOAPTPHUTY 3YCTPIUAETHCA Maiike y KOXHOTO I ATOTO MEIIKaHIIA
3eMHO1 KyJi, 10 poOUTh IaHy MpoOieMy IyXe aKkTyalibHolo. He3Bakalounm Ha 3HAYHY KIJBKICTh
JOCTIKEHb BKa3aHOI MAaToJIOTii, PO3MOBCIOIXKEHICTh OCTEOAPTPUTY Y CBITI 301MBIIYETHCS.
3BepTae Ha cebe yBary HEOJHO3HAYHICTh MOTJANIB YYEHHX HA NUTAHHSA eTiomaTtoreHesy,
MiarHOCTHKM Ta JiKyBaHHs [6, 9]. [IpoTaroM 3HaYHOTO TEPMIHY BBAXKAIOCh, IO €AMHUAM CyOCTpaToM
OCTE0apTPUTY € CYrI000BUN Xpsn 1 Juiie B KiHmi XX cTopivus 3’ SBUINCH MEPSKOHINBI JOKa3H TOTO,
0 YpaXEHHsS CYIrJI000BOrO Xpslly 3MIHCHAETBCS 32 PaXyHOK IIEPBUHHOTO PEMOJCIIOBAHHS
cyboxonmpanbHoi KicTku [2]. B imimiamii mereHepaTMBHHX MPOIECIB CYTI000BOrO XPAILy 3HAYHA PO
BIZIBOZMTHLCS CTAHY BacKyJISIpHOT CHCTEMH KiCTKH, siKa 3a0e3redye GpyHKIIOHYBaHHs KICTKOBOTO MO3KY Ta
npolecu MiHepaii3amii KiCTKOBOro Matpukcy [2]. YV mopiBHSHHI i3 IHIIMMH BifilaMu TpyO4acTux
KICTOK CyOXOHJApaNbHI BIAMIIH MalOTh OCOOTHMBO PO3BHHEHY CYAWHHY MEPEXKY, IO 3yMOBIIIOE BHCOKY
MeTaboNiYHy aKTUBHICTh BKa3aHO! OUISHKK. B TOH >ke yac BiICYTHICTh pe3epBHHX KoJaTepallbHUX
HUISXIB 3YMOBIIOE BHCOKMH DPH3UK PO3BUTKY imeMii CyOXOHIpanbHUX BIiATITIB 1 BiAMOBIZHO
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