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OCOBJIMBOCTI NEPEBYJOBHU KJITUHHOI'O
CKJIAZTY CJIM30BOi OBOJIOHKU ITOPOXXHUHU
POTA HA TJII TIOTIOHOITAJITHHS
I'aciox H.B., €pomenko I'.A., MaiicTpiok I1.0.

B crarri mpuBeneHi pe3yiabTaTH KOMILIEKCHOT'O

MOpP(OJOTIYHOTO JOCHIKEHHS CIU30BOT OOOJOHKH
MOPOXKHUHKM pOTa y KypUiB, OTpPHMaHi MUISIXOM
KOMIUIEKCHOTO  LHUTOJOTIYHOTO Ta  CTaTHCTUYHOTO

BUBYCHHs. IIpuBE/CHI pe3yJbTaTH, JAlOTh MOXKIIHBICTH
XapakTepu3yBaTH ONMCAHI 3MiHH, K IHCKEPaTO3HI» abo
«rpomidepaTUBHI», siki B c00i HECYTh LUTOJOTI4YHI 03HAKU
JICKepaTo3y y BHUIJLAI MOPYIICHHS 3pPOTOBIHHS EIITEII0
JTaHOT aHATOMIYHOI JUISTHKY. AHaJIi3 3alPOITOHOBAaHUX HAMHU
CXEeM IaToreHe3y,i HasBHICTh CHIJbHUX CKJIA[OBUX, B HOTo
JaHKaX, [a€ MOXJHUBICTb  pO3MJISAATH  HPUBEICHY
LUTOJIOTIYHY IIepeOyn0BY — <BAIAIBHUI» TUI IUTOTPaM Ta
«IMCKEPAaTO3HUH» sK JBa aBTOHOMHHMX IHpoLecH, SKi
BUHUKJIM Ha CJIU30Bil 00OJIOHII TOPOKHUHHU POTA 338 YMOB
BIUTUBY HIKOTHHY, TaK 1 JIaHKM OJHOTO 1 TOro X
MAaTOreHETUYHOI0 MEXaHi3My Ha eTalli NepeayXJIMHHOT
TpaHchopmariii.
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OCOBEHHOCTH HNEPECTPOMKHU KJIETOYHOI'O
COCTABA CJIM3UCTOM OBOJIOUYKHA NMOJIOCTH
PTA HA ®OHE TABAKOKYPEHUSA
I'aciox H.B., Epomienko I'.A., Maiictpiok I1.O.

B cratee mpuBeneHbl pe3yabTAaTHl  KOMIUIEKCHOTO
MOpP(}OJIOTNYECKOTO  HCCIENOBAHHUS  CIU3UCTOH  0OOJIOUKH
MOJIOCTHM PTAa Yy KYPWIBLIMKOB, IOJNy4EHHbIE MyTEM
KOMIIJIEKCHOTO ~ ITUTOJIOTHYECKOTO U CTATHCTHYECKOTO
n3ydeHus. JlaHHbIEe  pe3yNbTaThl, JAIOT  BO3MOXHOCTD
XapaKTepHU30BaTh OMMCAHbIE H3MEHEHUS, KaK «IHCKEePaTO3HbIE»
wi  «ponudepaTuBHbIe», KOTOphle B cebe  HecyT

LUTOJIOTUYECKNE KPUTEPHU AUCKEpaTo3a B BUJAC HApyNICHHS
OpOTOBEHMs JMUTENHs MJaHHOH aHaTOMUYECKOW obmacTu.
AHanu3 TNpeUIoKEHHBIX HaMH CXEM MaTOreHe3a, W HallnuHe
0OIIMX COCTAaBIAIOIINX, B €r0 3BEHBAX, JACT BO3MOXHOCTD
paccMaTpHBaTh NMPHBEACHHYIO IIUTOIOTHYECKYIO TIEPECTPOMKY
— <«®OCMANUTEIBHBII» TUI IUTOTPaM M <«IUCKEPATO3HBIH» B
BUJI€ JBYX aBTOHOMHBIX IIPOIIECCOB, KOTOpPBHIC BO3HUKIM Ha
CIU3HUCTOH 000JI04Ke TOJIOCTH PTa B YCIOBUAX KypEHHs, TaK U
3B€HbS  IATOTEHETHYECKOTO  MEXaHM3Ma  Ha  JTaime
IIPEIOITyX0JIeBOH TpaHC(hOopMaIHn.
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PATHOMORPHOLOGICAL CHANGES OF RESPIRATORY DEPARTMEN T
OF LUNGS DUE TO MULTIPLE SKELETAL TRAUMAWITHTHE U SE
OF INTRAMEDULLARY OSTEOSYNTHESIS IN THE EXPERIMENT
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Experimental study was carried out on 90 white ndilgtar line rats and defined microscopic and sttxactural changes
of the respiratory department of the lung due tdtipia skeletal trauma with intramedullary ostea$yesis use in dynamics (6, 24,
72, 168 hours) by lightoptical and electron micagEc methods. It was proved that intramedullargosynthesis of the femoral
bones bring on severe changes of the structurahargtion of all components of the respiratory dapant of the lungs during
the first 24 hours after the trauma. In the respisadepartment there was both dystrophic-destracind compensatory-adaptive

changes during 72-168 hours of the study.
Key words: lungs, respiratory department, experimental mldtskeletal trauma, intramedullary osteosynthesis.

The study is a fragment of the research projecttk@genetic mechanisms of development changes ordghes of the
respiratory, endocrine and nervous systems in @mous pathological models and their correctionstats registration No.
0117U001758).

Polytrauma is a complex of completed biochemicdliammune reactions that cause homeostasis
disorders, multiple organ failure syndrome (MOF&)te lung injury (ALI), sepsis and high mortakty
well [1, 3, 5, 7, 8].

Prevalence of multiple injuries is 5.5-35 % oftadlumas [2].

Researches of the most appropriate tactic of treattiof bone and joint system injuries are getting
from the second half of theX century until now. It is very important if neediednake surgery, especially
long bones osteosynthesis. The best method ointesatof the long bone fractures is intramedullary
osteosynthesis, but there are contraindicationts oise, as risk of All and MOFS [9, 10].

The purposeof the experimental studyas to determine microscopic and ultrastructurahges
of the respiratory department of the lung due tdtipla skeletal trauma with intramedullary osteassis
use in dynamics.

Materials and methods.Study was made on 90 white male Vistar rats wattylwveight 180-230
g. Animals were distributed on three groups: modeling of multiple skeletal trauma (40 animalbs-
modeling of multiple skeletal trauma + intramedullasteosynthesis (40 animals) aiib— intact (10
animals). All animals in groupandIl were done modeling of multiple skeletal traumasteotomy of the
both femur bones in the middle part according ®d¥vn technique [4]. Animals of thegroup accept of
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modeling of multiple skeletal trauma was done medullary osteosynthesis by Kirschner wire 3 hours
after trauma modeling. All manipulations were doneer Tiopental anesthesia 60 mg/kg. All animals in
I andII group received appropriate analgesia by Diclopbesoaium 10 mg/kg 3 times per (in the day of
surgery 2 times).

Lung tissue sampling for light microscopic and #&l®t microscopic study was made under
Tiopental anesthesia 6, 24, 72, 168 hours aftantasby general methods. Paraffin sections for lugical
study, size 5-8 microns, were stained with Hemdtoxgnd Eosin. Lung tissue samples for electron
microscopic study were fixed in the glutaraldehy&% solution and further postfixation by osmium
tetroxide 1% solution. Samples after dehydrationenembed in the epon-araldit. Sections were done by
ultramicrotome "TesI®S-490" and studied by electronic microscop@&M-125K".

Results of the study and their discussiorThe light microscopic analysis of the lung resmirat
department in animals of thé' #xperimental group showed that 6 hours after lmaggnof the study in
some alveoli was spotted increasing of alveolar rotages (AM). There was hyperemia of
haemocapilaries in some alveolar partitions.

There were mostly reactive changes of the lungnaspy department components detected on the
ultrastructure level. It was defined mitochondrighwmild electronic-optical density matrix, enlactge
ribosome-rich cisterns of the rough endoplasmuétio (RER) in the alveolar epithelial cells, endsil
cells of haemocapilaries and AM. There were inareasnbers of the lamellar bodies (LB) in the alaeol
cells type II A-II). In the peripheral parA-I and endothelial cells of haemocapilaries was skhowe
intensification of micropinocytosis process. Nowes@me endothelial cells of haemocapilaries weth wi
cytoplasm lightening, nuclear deformities, rare u@e-transformed mitochondria and fragmented
membranes of RER. Inside those haemocapilariessems the rise of white blood cells humber, their
aggregation and adhesion.

During 24 hours it was microscopically defined gesing the number of AM, some red blood cells
and white blood cells in the alveoli. Electroniccnaiscopy showed that in the cytoplasm of the huge
number of AM there were lots of osmiophilic inclaiss with irregular size, shape and density. Sonestim
it was found AM with giant phagosomes that includedtroyed fragments of cells.

The alterations in the-I, A-IT and endotheliocytes normal structure were tenthttacellular
swelling and disorders of smooth organization gfanelles. Accumulation of swelling fluid was showed
also in interstitial tissue.

During the 72 hours after beginning of the studyhi@A-I, A-II and endotheliocytes was noticed
lightening of cytoplasm. The number of LB in thdl was decreased. The interstitial tissue was svgellin
It was found platelets and leucocytes aggregatidhe haemocapilaries. Macrophages during thiogeri
of study had got irregular morphology.

Electronic microcsopy data received during 168 balmowed that severity and amplification of
swelling of the lung respiratory department compasavas less than during the previous stage of the
study. However there were some lung respiratoradeyent cells whose ultrastructural organizatiod ha
included changes considered with increase theatiomal capacity.

The light microscopic analysis of the lung resgirptdepartment in animals of group 2 showed
that 6 hours after the beginning of the study s laf alveoli increasing of AM number was observed.
There was thickening of alveolar partitions duéaemocapilary hyperemia.

The electron microscopic analysis showed that & dlveoli between macrophage pull with
increased functional capacity were detected sonteenfi with dystrophic and destruction changes.

The nucleoplasm oA-I was filled by small-grain matrix. Chromatin graesiimostly were situated
regularly along whole nuclear area. The nuclear brane had got twisted contours and made smooth
invaginations. There were rare mitochondria, softhe@m with lightened matrix. Cisterns and candls o
smooth and rough endoplasm reticulum were enlafg@sement membrane was locally thickened. In the
peripheral part oA-I was increased number of micropinocytosis vesidlbsre were some microvilli on
the surface of som&-I turned toward alveolar space.

Nuclei of A-IT were round shape, generally with moderate eleictrmptical density matrix.
Nuclear membrane was with mild indentations andmamences. Mitochondria were irregular size and
shape with moderate electronic-optical density imakiowever there were some enlarged mitochondria
with solitary and reduced cristae. Components sfimdoth and rough endoplasm reticulum were extended
There were in some LB irregular light electroniasps between osmiophilic plates. Basement membrane
was diffusively thickened. There were some smatiroviilli on the apical surface.

The interstitial tissue diffusively extended be@asswelling fluid accumulation.

Nuclei of endothelial cells were irregular shapeduse of indentations and prominences of
nucleolemma. Perinuclear space was slight extenligchondria were with low electronic-optical
density matrix. It was also partial destructiomofochondria. There was extension of smooth endopla
reticulum (SER) and fragmentation of RER. Numbénshmsomas on the membranes of the last one were
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reduced. The basement membrane was thickenedmétjular contours. There were big vacuoles in the
peripheral departments of endotheliocytes. It veasidl disorders of integrity of the luminal membrafe

endotheliocytes in some haemocapilaries. There wegrhrocyte sludge, aggregation and adhesion of
leucocytes in some haemocapilary space (fig. 1).

-

T

The microscopic study during 24
hours showed increase number of AM, red
blood cells, white blood cells and also
desquamated cells of the alveolar epithelium
in the alveoli.

The electronic microscopy defined
lots of macrophage elements with
dystrophic and degenerative changes in the
alveolar space. Cell nuclei had got low
electronic-optical density nucleoplasm. The
perinuclear space  was extended.
Mitochondria were swelling with solitary
i 1 short cristae. SER was represented by

Fig. l.Adhesion le C);té (;mthe‘*r?éém ld!mjotheliocyte 6fthe solltary enlarged cisterns and valuoles.
lung alveolar wall 6 hours after beginning of studyultiple skeletal trauma Canals of RER were fragmented, on the
and osteosynthesis). 1 — haemocapilary space; ndetleeliocyte; 3 — outer surface of their membranes lack of
leucocyte; 4 — alveolar space. Microelectronicipietx8000. ribosomes. The cytoplasm the number of

AM was low electronic-optical density, where weedided solitary lysosomes and big phagosomes with
irregular osmiophilic material.

Prominent changes of ultrastructural organizationnd this period of study were detected in the
A-T andA-II. Cell nuclei were with low electronic-optical dagsmatrix. The electronic light cytoplasm
included not numerous, severe damaged organeltds. df A-1 had got sail-like prominence of their
peripheral part into the alveolar space (fig. 20)eThumber of LB in theA-II was strongly reduced.
Sometimes instead LB there were vacuoles with oflttee membrane. The apical surface ofAkRH was
smoothed due to reduction of microvilli.

The interstitium of alveolar partitions was shargkfended because of swelling and infiltration by
cell elements mostly neutrophyls and mononuclédrs.interstitial swelling was especially prominent
departments that close to areas with destroyedtlegltlam capillaries integrity.

The progressive nature of changes was detectde ingemocapillaries of the alveolar partitions.
Endotheliocytes nuclei with nucleoplasm were lowctlonic-optical density. Perinuclear space was
enlarged. Mitochondria were swelling with light matand reduced cristae. In some cells there was
swelling with complete lysis of cristae and tearofgouter membrane. Cisterns and canals of SER and
RER mostly were fragmented. Often inside haemoleaigis were lysis areas of the luminal plasmolemma
of the endotheliocytes that led to going intradal@ontent inside the microvascular space. The®also
desquamation of endothelial cells inside the haamitiary space and bare of basement membrane. There
were adhesion and aggregation of white blood eeits platelets and red blood cells sludge in the dbt
haemocapillary spaces (fig. 3).

Microscopically during 72 hours after modeling dkt- multiple skeletal trauma in the lung
respiratory department rotation in atelectasissaocé@mphysematous enlarged alveoli was defineerel'h
was prominent hyperemia of haemocapilaries in salveplar partitions.

Submcroscopically, at this stage of study, themew#ll swelling events of the components of theg|
respiratory department. The cytoplasnmief andA-IT was with low electronic-optical density matrix.€Fh is
inside the cytoplasm swelling mitochondria, enldrged partially fragmented components of the SER an
RER. It was defined solitary ribosomes on the osteface of the RER membrane. There were decrease
numbers of LB im-II. Interstitial tissue had low electronic-opticahdiy of the connective tissue matrix.

There were also hyperhydration events in haemdaapikendotheliocytes with disorders of
structure of their organelles. The most of capéshad got extended space with various shaperecyties
inside, adhesion and aggregation of leucocytegp&atdlets.

Inside the alveolar space it was a decrease ofeaghagocyte capacithM. The most of
macrophage elements had got dystrophic and destrudtanges.

The extension of swelling events during 168 houstofdy was less. Nevertheless, there were
detected alveolar epithelial cells with signs afrgased functional activity. Inside the cytopladnthose
cells there were mitochondria with moderate eleitroptical density matrix, canals of RER were
enlarged, ribosomes rich. The number of LB inAhkH were saved.
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Hyperhydration of the interstitial tissue had garenocal character. Among Swelled connective éissu
matrix of the alveolar wall sometimes were defifibobblasts with increased amount f collagen fibers
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Fig. 2. Respiratory department of lungs 24 houter dfeginning Fig. 3. Ultrastructural changes of the haemocaieifeof the
of study (multiple skeletal trauma and osteosyrighed — alveolar alveolar wall of the lungs during 24 hours aftegibring of study
space; 2 — sail-like prominence of the peripheaat pf the alveolocyte (multiple skeletal trauma and osteosynthesis). Haemocapillary
I type inside alveolar space; 3 — haemocapilaryesphe peripheral part space; 2 — platelet; 3 — erythrocyte; 4 — perifepart of the
of the alveolocyté type. Microelectronic picture4800. haemocapillary endotheliocytes; 5 — alveolar spilieroelectronic
picture.x8000.

Intracellular swelling of endotheliocytes had plattging this stage of the study, but it was less
prominent than during previous stages of the study.

Submcroscopically there are huge heterogenityammheoli ofAM. It was detected cells with signs of
increased functional activity and also ones witBtiyphic and degenerative changes. In the spasenoé
alveoli were found conglomeratesAi# with big phagosomes and polymorphous osmiophiéitenal.

The study showed that multiple skeletal traumaass@ered with morphological changes of
submicroscopic structure of the components of ting respiratory department. However, it is suggeste
that intramedullary osteosynthesis of the femucttnee increase as severity changes of structutheof
components of the lung respiratory department,elsaxtension of them. It is defined that osteobgsts
of fractures by intramedullary device during thestfi24 hours after trauma cause systemic effeaghwh
was called the «second hit» (the first one isrital trauma) [12, 13, 14]. Surgery triggers tietease of
lots of proinflamatory cytokines, which stimulatescruitment of polymorphonuclear leucocytes and
haemocapillary endothelium damage [6, 11, 15, B{bmicroscopic morphology damage of the
endotheliocytes of the lung haemocapillaries, os@renulation of activated neutrophils due to
intramedullary osteosynthes of femur fractures alas proved by our study.

D000

1. Our study showed that intramedullary osteos\sishia case of multiple skeletal trauma cause
to submicroscopic morphology damage of all comptmehthe lung respiratory department.

2. The most prominent changes of ultrastructuraledolar cellsl type, alveolar celldI type,
interstitial tissue, haemocapillaries and alveatacrophages occur during 24 hours of study.

The prospects of further studies lie in the coimtiof structural changes in the components ofltimg respiratory
department due to multiple skeletal trauma withamtedullary osteosynthesis.
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IMATOMOP®OJIOI'TYHI 3MIHHU PECIIIPATOPHOI'O IMATOMOP®OJOI'MYECKHUE U3MEHEHUS
PECIIMPATOPHOI'O OTJAEJIA JIET'KUX ITPU

BIJUILTY JETEHBb TP MHOKWHHIN
MHOZKECTBEHHBIX CKEJIETHBIX TPABMAX

CKEJIETHII TPABMI I3 3ACTOCYBAHHAM

IHTPAMEAQYJISIPHOI'O OCTEOCHHTE3Y
B EKCHEPUMEHTI
3asaus JILM., Ky3b V.B.

V pocmimax na 90 6inmx mrypax-camusax Jinii Bicrap
CBITJIOONITUYHUM Ta €IEKTPOHHOMIKPOCKOIIYHHM METOAAMHU
BUBYCHO B juHamini (6, 24, 72, 168&o0x1.) mikpockomiuHi Ta
YIBTPACTPYKTYpHI 3MIHM KOMIIOHEHTIB  peCHipaTOpHOTO
BIAJUTy JIETEHb TIPH MHOXWHHIH CKeNeTHIH TpaBMi i3
3aCTOCYBaHHSIM  IHTpPaMEAyJSIPHOTO  OCTEOCHHTE3y B
eKCIepUMEeHTi.  BcTaHoBieHO, IO  IHTpaMeqyIApHUN
OCTEOCHHTE3 CTETHOBHMX KICTOK, HPOBEIEHHH BIPOIOBXK
nepinx 24X TOOMH MICIsl TPaBMU  CYMPOBOJKYETHCS
BUPOKCHUMH 3MiHAMH CTPYKTypHOI opramizamii  BCix
KOMIIOHEHTIB PECIipaTOPHOTO BiAMITY JIETeHb. 31 301IbIIEHHM
TepMiHy pociipkenss (72-168roz.) B pecripatopHOMY Bimini

CIIOCTEpIraoThCsl  SIK  JUCTPOGIUYHO-NECTPYKTHBHI  Tak 1
KOMIIEHCATOPHO-TIPHCTOCYBAIBHI 3MiHH.

KmiouoBi ciioBa: nereni, pecmipaTopHud — Bifuin,
eKCIIepUMEHTaJIbHA MHOXXHHHA CKeJeTHa TpaBMa,

IHTpaMeyJIIpHUI OCTEOCHHTES.

Crarrs Hagiiinoma: 14.05.18.

C UCIIOJIB30BAHUEM UHTPAMENYJJIAPHOT'O
OCTEOCHHTE3A B OKCIHEPUMEHTE
3asan JI.M., Ky3b V.B.
B onbirax Ha 90 Genbix Kpbicax-caMmIiax JUHUM Bucrap

CBETOONTHIECKHM u 9IIEKTPOHHOMUKPOCKOIINYESCKUM
MeTojaMu H3y4eHo B auHamuke (6, 24, 72, 168 4.)
MHKPOCKOIIUYECKHE U YJIBTPACTPYKTYPHBIE  HM3MEHEHHS
KOMIIOHGHTOB ~ PECIUPATOPHOTO  OTAeda  JIETKHX  IIpU
MHOXXCCTBCHHON  CKCJICTHOH TpaBME C  IPHMEHECHHEM
HHTPAMEIyUIPHOTO  OCTEOCHHTE3a B OKCIEPHMEHTE.
YcraHoBieHo, YTO  WMHTPAMEAYJUIIPHBIL ~ OCTEOCHHTE3
OenpeHHBIX KOCTel, NPOBEACHHBI B TEUCHHH NEPBHIX 24X
YacoB IOCIE TPaBMBI COMPOBOXKAACTCS  BBIPAXKCHHBIMU

MU3MEHEHHUSAMH CTPYKTYPHOH OpraHH3aliy BCeX KOMIIOHEHTOB
pecnmpaTopHoro otaena Jerkux. C  yBeIMYeHHEM CpOKa
uccnenoBanust  (72-168 4.) B pecnuparopHOM — OTHEIe
HaOMIOMAIOTCSl KAk JUCTPO(UUECKU-IECTPYKTUBHBIE TaK M
KOMIICHCATOPHO-IIPUCIIOCOOUTEIIbHbIE H3MEHEHHSL.
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SPECIFICITY OF HORMONAL AND METABOLIC STATUS IN PRI MARY
HYPOTHYROIDISM MEN
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The purpose of this study was to compare hormoaathropometric and metabolic parameters in men with
hypothyroidism. Totally 60 males with primary hypgtoidism were studied. It has been establishetl Higpothyroidism is
accompanied by an increase in serum concentrabibasolesterol and low density lipoprotein when gamed with the control
group (25 men without hypothyroidism) and indicgtimetabolic disturbance. Our results have been shbe significant effect
of hypothyroidism on testosterone and follicle stiating hormone (FSH) serum concentration, butamtuteinizing hormone
and estradiol levels. Patients with hypothyroidtsad lower circulating testosterone and higher FSidllin comparison with the
control group. The reproductive hormone changemién with hypothyroidism which can result in deletes effects on sexual
functions including erectile dysfunction, reducigdo and alteration in spermatogenesis.

Keywords: hypothyroidism, reproductive hormones, testosterametabolic status, men.

The hypothyroidism negatively affects well-beingtidty and reproductive status in human [1,
2]. Hypothyroidism is often accompanied by dysl@ida, arterial hypertension, cardiovascular disease
type 2 diabetes, osteoarthritis, decreased fgrtaimd other pathology [3]. The effects of hypotigiism
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