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30UTBIIYIOTE 9acTOTy XpPOMOCOMHHUX abeppalliif, a came Jelerii,
MIIEHTPUKIB, TPAHCIIOKALil, TOOANHOKHX Ta HAPHUX (QParMeHTIB,
KiJIbLIEBUX XPOMOCOM 1 3HM)KYIOTh MITOTHYHY aKTHBHICTh KIIITHH
4EepBOHOrO KicTkoBOro Mo3ky. Y 1/10 JIJI50 kceHOOGioTHKH
3HIKYIOTh KUJIBKICTh JKHBHX €MOpIOHIB Ta MiJBUIIYIOTh KITbKICTh
MiCIlb  pe3opOmiii Ha T 30UIbIICHHSA JIOIMIDIaHTALIHHOI,
MICJIAIMIUIAHTAIIIHHOT 1 3arabHOT eMOpioHaNBHOT 3arubedi. [Iposs
MyTareHHOTro eeKTy Ha piBHI 3aTalIbHOTOKCHUYHO] X Iii J03BOINB
BUKJIIOUYUTH y JaHOI IPYyIH CIOJIyYeHb HAsBHICTBH crieluiuHOl
MyTareHHoi mii.
Kurouosi ciioBa: Jlanpokcuau, KCeHOOIOTHKH, XPOMOCOMHI
abepparlii, MITOTHYHA aKTHBHICTh, MyTallii.
Crarrs Hagiiinuia 2.09.2015%.

chromosomal aberrations in the form of deletions,
dicentric, translocations, single and paired fragtsiering
chromosomes and reduce the mitotic activity ofabks of
bone marrow. The 1/10 DL50 xenobiotics reduce the
number of live embryos and increase the numbeilarfes
resorption, with increased pre-implantation, post-
implantation and general fetal death. Manifestation
mutagenic effect at the level of general toxicacillowed
to exclude them from this group of compounds the
presence ofpecific mutagenic action
Key words: Laproxides, xenobiotics, chromosomal

aberrations, mitotic activity, mutation.
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SUBMICROSCOPIC REORGANIZATION OF RESPIRATORY PULMON ARY ALVEOLI
AFTER EXPERIMENTAL THERMAL INJURY ALONG WITH COMBIN  ED APPLICATION
OF EXOGENOUS SURFACTANT AGENT AND FREEZE-DRIED XENO GRAFT SUBSTRATE

Submicroscopic state of components of aero-henatider of respiratory portion of lungs after thatnmjury has
been studied during the experiment, involving whitts, in condition of early necrectomy and appitaof ground substrate of
freeze-dried xenograft and administration of sttgfat agent. It has been found that the combisedbfisuch correction agents
prevents the development of lesions in the aeroatierbarrier structures and has positive effectr@nprogress of regenerative
processes and their normalization at the late stafjhe experiment.

Keywords: aero-hematic barrier, ultrastructural changesntaeinjury, freeze-dried xenograft substrate.

The research paper has been made within the plaregshrch scientific work, entitled “Identificatiorf teatures of
reparatory processes of burn wound and morphofunatichanges of the internal organs and clinicopagoetic study of
application of cryo freeze-dried fake tissues imbinjury” (National registration No. 0115U00153>.

Burn injury is one of the most common types of iigs to date, and it permanently takes one
of the leading places among the causes for digab{iomplications, developing as a result of the
extensive burns, require the development and inghtation of the novel advanced methods of
prevention and treatment. However, issues on metlbdorrection of the abovementioned pathology
have not been fully elucidated in current publcasi [3, 4, 11].

In the pathogenesis of post-thermal injury lesidhe burn-induced exo-and endogenous
intoxication of the body takes the leading roleo@rd substrate of freeze-dried xenograft is comedie
to be one of the novel and effective means for taamy burn wound closing. Its application onto
wound, cleaned from the necrotic tissues, previota progressing intoxication from the lesion focus
and the development of infections in wounds, redube manifestation of burn disease and promotes
skin regeneration in the shorter term, which, imtinas a positive effect on morphofunctional stedtihe
burn body's organs [6, 7].

Burn injury, among other etiologic factors, causkes development of the acute respiratory
distress syndrome (ARDS). Search for pulmoprotsctwhich promote higher resistance of the lungs to
the effects of pathological factors, is reasonabB®ompensation deficiency of endogenous surfactant,
promotes regeneration of damaged lung tissue imtdenjuries; therefore, special attention is give
various types of surfactants [2, 5, 8, 9, 10]. @opently, the dynamic analysis of ultrastructutatesof
components of respiratory portion of lungs afteerthal injury along with combined application of
exogenous surfactant agent and freeze-dried xeftegizstrate is crucial.

The purpose of the researchwas to identify thesubmicroscopic reorganization of rat aero-
hematic barrier components of pulmonary alveolihaf respiratory portion in dynamics after thermal
injury in application of ground substrate of freeltéed xenograft and exogenous surfactant agent.

Methods and Materials. The experiments have been carried ouR6rsenior male white rats.
Third-degree burn was induced by placing of coplpgep, heated in boiled water to 97-1@0 dnder
ether anesthesia. The damaged area accounted-2894&®f the epilating surface of the rats’ bodyrl{ea
necrectomy of damaged skin areas was carried day after burn induction. The originated wound was
covered with ground substrate of freeze-dried xeaftgy Ground substrate of freeze-dried xenografts,
made from the porcine skin, is produced by the “Kastiolog” enterprise, approved for clinical use in
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Ukraine. Single intratracheal instillation of 30@tkg CUROSURF® surfactant agent was performed
simultaneously with application of xenograft suésdr onto burn wound under general anesthesia.
Animals were decapitated on day 7, 14 and 21. Spieltes of respiratory portion of lungs were
analyzed in electron microscope, fixed in 2.5-3%tson of glutaraldehyde, postfixed in 1% solutioh
osmium tetraoxide on the pH 7.2-7.4 phosphate huffehydrated in alcohol and propylene oxide and
embedded into mixture of epoxy resins with aralditirathin sections were contrasted with uraniaieet
and lead citrate according to Reynolds and studi¢ide PAM — 125 k electron microscope [1].

Results and DiscussionPre-studied analysis of submicroscopic state ofpmrants of aero-
hematic barrier of respiratory portion of lungserperimental thermal injury found deep lesions of
respiratory and secretory alveolocytes, endotbglés and basal membrane of hemocapillaries.

Electron microscopic analyses of respiratory portif lungs of animals, who were applied with
ground substrate of freeze-dried xenograft aloith awdministration of surfactant agent after thdrma
injury showed that right on day 7 of the experimsions of component of aero-hematic barrier were
less prominent than in group of animals, not preditith treatment.

Submicroscopically, the significant enhancemenbrgfanization of pulmonary components of
aero-hematic barrier, as compared with group ahats, not provided with treatment, was noted on day
14 of the experiment in conditions of applicatidrcorrection agents. Less degree of damage angeact
progress of regeneration processes with ultrastreiatejuvenescence of their components were found.
The most pronounced positive effect of applicatibirorrection agents on the structural organizatibn
aero-hematic barrier of lungs is observed espgadllday 21 of the experiment.

During this periods of the experiment moderateljfatdd lumens with no signs of
hypercoagulation and blood filling were specific fbe majority of hemocapillaries. Single red koo
cells, white blood cells were found in their lumeNsiclei of endotheliocytes are oblonged with shall
invaginations of karyolemma. (Fig. 1).
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Fig. 1. Ultrastructural state of wall of pulmonaaweolus of Fig. 2. Submicroscopic state of the respiratorgalocyte on day

respiratory portion on day 14 after thermal injaryd application of 21 after experimental thermal injury and applicatiof correction

correction agents. Capillary lumen with blood caglas (1), alveolus agents. Alveolus lumen (1), nucleus (2) and Typelveolocyte
0

lumen (2), e ) bal cytoplasm (3)x 15 000.
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t of secretoryellocyte on day Fig. 4. Ultrastructural state of alveolar macrophag pulmonary
21 after experimental thermal injury and applicatiof correction portion of lungs on day 14 after experimental thedrimjury and

agents. Alveolus lumen (1), lamellated corpuscBs rfiitochondrion application of correction agents. Cytoplasmatic cpeses of
(3), microvilli on the apical surface (49.25 000. plasmolemma (1), nucleus (2), lysosome £3)2 000.
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Freeribosomes andpolysomesareobserved in the paranuclear area, as well as tiglighated
tubules of granular endoplasmic reticulum and oisteof Golgi complex.  Mitochondria of various
shapes and sizes with matrix of the average optieasity have been revealed and single mitochondria
with cleared matrix and well structured cristae avpartly noted. Numerous micropinocytic vesicled an
small pits are found in the peripheral cytoplasmieas of cells. Luminal surface of endotheliocytes
contains single cytoplasmic evaginations in themfoof microvill.  The junctions between
endotheliocytes are not damaged. Basal membramaraef the aero-hematic barrier is relativergre
and slightly thickened in some areas. Numerous avasicles are noted in the peripheral parts of the
respiratory alveolocytes and single microvilli amicroprocesses are found in some cells. Nuclei of
Type | alveolocytes are hypertrophied, oval-shapeth karyoplasms of moderate electron-optical
density with evenly distributed fine-grained chramand small nucleoli (Fig. 2). Nuclei with cledre
karyoplasms and marginal distribution of chromatire also observed. Karyolemma has minor
invaginations, clear boundaries of membranes, avdenately dilated perinuclear space.

The resulted submicroscopic analyses of secretbrgolcytes along with application of
correction agents have revealed cells with normattioning and alveolocytes in a state of heighdene
functional activity. Nuclei of such cells are obfmd with clear boundaries of karyolemma,
predominantly containing euchromatin. Numerous hypphied mitochondria with clear cristae and
moderate electron-dense matrix are found in theptgsm. Cisterns and vesicles of Golgi complex are
observed in the perinuclear area. Slightly enlargmolioles and tubules of endoplasmic reticulum with
ribosomes on the surface of their membranes amdnoNumerous free ribosomes and polysomes are
also observed. In the cytoplasm of Type Il alveptes numerous secretory multivesicular and
osmiophilous lamellated corpuscles are found. The latter characterized by their polymorphism
according to sizes, structural organization andlle¥ maturity (Figure 3).

The mature and young lamellated corpuscles of ol&@i@and oval shape with preserved structure
of concentric or parallebsmiophilous lamellated corpuscles prevail in the secyetveolocytes in
conditions of application of correction agentshat tate observation periods. Apical surface ofciks
contains numerous microvilli. The output of the teom of secretory corpuscles into the alveole luteen
form the membrane structures of surfactant |s allﬁmrved

Numerous fascicles, interstitial
macrophages, fibroblasts, plasmocytes
and lymphocytes are found in the
intersticium. On day 14 of the
experiment the alveolar
macrophagocytes  with  signs  of
heightened functional activity were
found in the alveoli lumen. Their
plasmolemma forms numerous, thicke-
ned cytoplazmic evaginations and inva-
ginations. The nuclei are orbicular with
moderateosmiophilous karyoplasm and
invaginations of karyolemma membra-
nes. Synthetic apparatus of macrophages

: e , is represented by numerous free ribo-
Flg 5. Submicroscopic organlzatlon of alveolar mpbage on day 21 afterSOmMes and polysomes, moderately dila-
experimental thermal injury and application of estion agents. Cytoplasmaticted tubules of endoplasmic reticulum and
Bazze;::;:;‘ ?‘:;sgoé%?ma (1), nucleus with invaiging (2), lysosomes (3), S'”g'ehypertrophled dlctyosome of GO|gI

complex (Fig. 4).
Submicroscopically, on day 21 well- pronouncesoBomal apparatus, represented by small
osmiophilous lysosomes and single big phagosomes, cangaismiophilous lamellated fragments, in
particular, was found in alveolar macrophages. irTplasmolemma forms small cytoplasmic processes

(Fig. 5).
| oot o

The results of submicroscopic analyses give evie@ache fact that early removal of necrotic
skin areas after thermal injury and wound closinth\ground substrate of freeze-dried xenograft glon
with administration of surfactant prevents the @ttof pathogenic factor on the lungs and reduces th
extent of the damage to the structures of the n&spy portion. Combined use of agents contribtes
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active flow of regenerative processes in componeaftsaero-hematic barrier, providing gradual
improvement of their ultrastructure. Consequerdlyelative normalization of the structural compdsen
of the walls of the alveoli and hemocapillarieswes at the end of the experiment.

Perspectives of further experimental research will encompass the study of structural reorganizataf pulmonary

components in thermal injury using correction agewitother types.
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CYBMIKPOCKOIIIYHA OPT'AHI3ANIA
AJIBBEOJI PECHIPATOPHOI'O BLIALTY
JIETEHD MICJA EKCIEPUMEHTAJBHOL

CYBMUKPOCKOIINYECKAS PEOPTAHU3ATIUA
AJIBBEOJI PECIIUPATOPHOTI'O OTAEJIA JIEI'KHUX
MOCJIE SKCMIEPUMEHTAJILHOM OKOTIOBOM

OIIIKOBOI TPABMH B YMOBAX CIIIJILHOT'O
3ACTOCYBAHHS EK30I'EHHOTI'O IIPEITAPATY
CYP®AKTAHT I CYBCTPATY JIHO®LII30BAHOI

KCEHOULIKIPA
He6ecna 3. M.

B ekcmepumeHTi Ha OUIMX IIypaX IIPOBEIECHO
BUBUCHHS  CYOMIKPOCKOIIIYHOI ~ CTaHy KOMIIOHEHTIB
aeporeMaTHYHOro Oap'epy pecHipaTopHOTO BiLTy JIETCHb
ICIIsT TePMIYHOI TPaBMHM B yMOBax INPOBENEHHS PaHHBOI
HEKpEeKTOMII 1 3acTocyBaHHI IOJpiOHEHOrO CcyOcTpary
nmioginizoBaHOT KCEHOWIKIpH 1 BBEACHHS Ipenapary
cypbakranTy. BcTaHOBIEHO, IO CHiJIbHE 3aCTOCYBaHHS
AHUX KOPHIYBaJbHUX 3ac00iB 3amobirae pO3BHUTKY
JIECTPYKTHBHUX 3MiH y CTPYKTypax aeporeMaTiuecKoro
Gap'epy 1 HO3UTUBHO BIUIUBAE HA Iepedir pereHepaTopHUX

mpomeciB  Ta X HOpMaii3amilo B Ii3HI TEepMIiHH
EKCIIepUMEHTY.

KarouoBi  cioBa: aeporeMatuuHuii  Oap'ep,
yABTPACTPYKTYpHI 3MiHH, TepMiuHa TpaBMa, CyOCTpaT

nioginizoBaHOT KCEHOLIKIPH, Cyp(aKTaHT
Crarrs Hapiinoia 12.09.201%.

TPABMbI B YCJIOBUAX COBMECTHOTI'O
MINPUMEHEHUS DK30I'EHHOI'O ITPEITAPATA
CYPO®AKTAHTA U CYBCTPATA
JINOPUIN3NPOBAHHON KCEHOKOXKHU
Hebecnas 3. M.

B skcnepumenTe Ha OEBIX KpbICax MPOBEICHO H3YYCHHE
CyOMHKPOCKOITUIECKOTO COCTOSIHHSI KOMIIOHEHTOB
a’pOreMaTHYecKOro Oapbepa PECIUPATOPHOTO OTAETA JIETKHX
1ocje TEPMUYECKOW TPaBMbI B YCJIOBHUSX IMPOBEICHHS paHHEH

HEKpOKTOMHM ¥ HpPUMEHEHHHM W3MEJIBUCHHOTO cyOcrpara
IMOQUIN3NPOBAHHON KCEHOKOXM M BBEJICHHE Ipernapara
cypdakTaHTa. YCTaHOBIEHO, YTO COBMECTHOE IPUMEHEHHE

JTAHHBIX KOPPEKTUPYIOIIUX CPEJCTB NPEIOTBPAINACT Pa3BUTUE
JIECTPYKTHBHBIX HM3MEHEHUI B CTPYKTypax a’dporeMaTH4ecKoro
Gapbepa ¥ IIOJIOXKUTENEHO BIMSET HAa TCUCHHE PEreHepaTOPHBIX

IPOLECCOB U HMX HOPMAlM3alUI0 B  IO3IHUE  CPOKU
JKCIIEPUMEHTA.
KioueBple  ciioBa: a’poremMaTHdeckuii  Gapbep,

YJABTPACTPYKTYPHbIE M3MEHEHHUs, TEPMUYECKas TpaBMa, cyocTpar
THOGUITN3UPOBAHHON KCEHOKOXKH, CYp(haKTaHT.
Penensent Yaiikoscepkuii 10.5.
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