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3alalbHOr0 BOTHHINA Y IapOJOHTAIPHOMY KOMIUIGKCI. oOdvara B IIapOJOHTAJbHOM KOMIUIEKCe. B yacTHOCTH, XOX
30kpeMa, Mepebir  eKCIePUMEHTANBHOTO  MApPOJOHTHTY  OKCIICPHUMEHTAIBHOIO MAapOIOHTUTA COMPOBOXKIAICS MOBBILICHAEM
CYIIPOBO[KYBABCSI ~ MIABHIUCHHSAM  BMICTYy  alIeKCHH- CONCP)KAHHMS AHEKCHH-TIONOXKUTENBHBIX (PAaHHMH —amonTo3)
HO3WTHBHHMX  (paHHIi amomTo3) Ta HEKPOTH30BaHMX  HEKPOTH3MPOBAHHBIX HEHTPO(UIOB, YTO CBS3AHO C YCHJICHHEM
HEeUTpOQiNiB, 110 MOB’ sI3aHO 3 TIOCUIICHHSIM IHTEHCUBHOCT] IX ~ MHTEHCHBHOCTH HX 00pa30oBaHHMsS B OTBET HAa AaHTHICHHYIO
YTBOPCHHS Y BIANOBiIb HAa AHTHICHY CTHUMYJsUifo. Ilpu  crumyssimuro. IIpy JaHHOH MOJENMPYEMO# MATONOTHH Pean3aliis
JaHii MOJeNbOBaHI HATONIOTii peali3alis iHAYKOBaHOI HHIYLHPOBAHHON CMEPTH KJIETOK IPOMCXOAMIIA IPEHMYIIECTBEHHO

CMEpTI KIITHH Bi0yBasiacs MEPEBAYKHO IIUIIXOM aIONTO3Y. ITyTeM arlonTo3a.
KmrouoBi caoBa: IlaponoHTanbHuii KOMIUIEKC, KioueBbie cioBa: [lapooHTaNIbHBI  KOMILIEKC,
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ULTRASTRUCTURAL CHANGES IN PULMONARY HEMOMICROCIRCU LATION
AT ACUTE EXPERIMENTAL PANCREATITIS

E-mail: kaliostrovik85@gmail.com

Experiment performed on 70 white male rats of tligtar line by electron microscopic method, dynanfk®, 24, 48,
72 h) of ultrastructural changes of the hemomycodatory bed of lungs in experimental acute paritireavas studied.
Established, that at 12 h after the beginning ef éxperiment there are violations of the submiapi structure of the
hemomycocirculatory bed of the lungs. In hemocapék of the alveolar wall, excessive accumulatdrieukocytes, their
adhesion and aggregation is noted. With the duraifothe study (24-72 h) in the hemomicrocirculgtbed of the lungs are
defined as dystrophic-destructive as compensatdaptive changes.

Key words: lungs, hemomicocirculatory bed, acute experinigrdaacreatitis.

The present study is a fragment of the research Wedthogenetic Development Mechanisms of Changethen
Respiratory, Endocrine, Nervous Systems in Casenufl&ied Pathological Conditions and their Correctignumber of state
registration 0117U001758).

Numerous clinical and experimental studies havevshthat lungs are one of the first target
organs that can be damaged in various criticaéstégepsis, polytrauma, acute pancreatitis, pérgpn
acute renal failure, thermal injuries, acute bltmss) [8,7,9,11,14]. At the same time, under tliliégmce
of various extreme factors there is a violatiorthed morphofunctional state, constituent componehts
the aerohematous barrier, which underlies the dewednt of syndrome acute lung injury (ALI)
[1,4,5,13].

The purposeof the research was to study in dynamics hemomirauatory bed of the lungs in
acute experimental pancreatitis.

Materials and methods.Experiments were performed on 70 white male ratghiueg 180-220
g. Animals were divided into 3 groups: | - Intacogp of animals (n = 10); Il - control (n = 20)t Hiwith
a model of acute pancreatitis (n = 40). All studvesre performed under general anesthesia using
ketamine (40 mg / kg). Animal retention and maragpioh were carried out in accordance with the
provisions of the Law of Ukraine "On the Protectioh Animals from Cruelty" (No. 1759-VI of
15.12.2009). Acute experimental pancreatitis wasnstructed by two intraperitoneal injections 0%20
solution of L-arginine in a total dose of 5 g/kgthva one-hour interval [13]. Control group of anisna
was injected equivalent dose of physiological gotut Pulmonary tissue collection for electron
microscopic examination was performed under ketanainesthesia after 12, 24, 48 and 72 hours. The
material was fixed in 2.5% glutaraldehyde solutitmllowed by fixation in a 1% solution of osmium
tetrachloride. After dehydration, the material wpsured into epon-aralgit. Cuts obtained on
ultramicrotome "PEM-125K".

Results of the study and their discussiomAn analysis of the results of an electron microscop
study showed that after 12 h after the beginninthefexperiment in the hemocapillaries of the daeo
wall, an increased number of neutrophilic leukosytheir aggregation and adhesion to the endothelia
cells (Fig. 1) is observed. Endothelial cell nuakth a matrix of mean electron-optical density.eTh
chromatin granules are substantially uniformly rifistted throughout the core area. The nucleolem has
winding contours and forms a shallow invaginatidhthe same time, separate endothelial cells vaith |
electron-optical density nuclei and marginal disition of chromatin granules are noted. Mitochoadri
of different size and shape with an enlightenedimand partially reduced crests. Cisterns and ohkn
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of the Golgi apparatus (GA) and rough endoplasratculum (RER) are unevenly expanded. In the
peripheral cytoplasmic sites, both small and lanjerovesicles are observed. On the luminal surtdce
some endothelial cells there are microvesselspifuditude into the lumen of hemocapillaries.
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Fig. 1. Adhesion of reukdgytes t6 the ndothlitfmhe hemocallary wall of the Fig.2. Ultrastructure organization of té hemol}myllwa;ilg 'of the alveoli in 24 h after the
alveoli after 12 h of experiment. Marking: 1 - lumef hemocapillary; 2 - peripheral experiment. Markings: 1 - lumen of hemocapillary; sail-like protrusion of the plasma of
part of the endothelial cell; 3 - neutrophilic leajte; 4 - lumen of the alveoli; 5 — the endothelium in the lumen of the hemocapill@ry; platelet; 4 - lumen of the alveoli.
interstitium. Electronic microphotography. Magra6g0. Electronic microphotography. Magn.: x6400.

24 hours after the beginning of the experimentimlumen of many hemocapillaries, red blood
cells are detected, adhesion and aggregation #&bdgtes and platelets. In the lumen of individual
hemocapillaries, along with cellular elements, gwhous, nonstructural, electron-dense masses and
destructively altered fragments of organelles ateaed. Endothelial cells with matrix of low elect-
optical density. Granular chromatin concentratear nke nuclear membrane. Nuclear space extended.
Mitochondria are swollen with an enlightened mattix some cells there is a focal destruction of the
crests, fragmentation and destruction of the irtienmembrane of mitochondria. GA tanks are vacually
expanded. In many endothelial cells, fragmentatibthe RER membranes and a sharp decrease in the
number of ribosomes associated with its wall aseoked.

As a result of edema of endothelial cells and agmten of blood cells, the lumen of many
hemocapillaries is sharply narrowed or closed. B&sg membrane of hemocapillaries lengthened and
thickened considerably showing fuzzy contours. dpasate endothelial cells on the luminal surface of
plasmollem there are sail-like protrusions (Fig. 2)metimes in hemocapillaries there are markeasare
of lysis of luminal plasmollem, which is accompahiey the release of intracellular contents into the
lumen of the microvessel. The submicroscopic amalyerformed in 48 h after the start of the
experiment, showed that the edema phenomenon ienithethelial cells continues to be maintained, but
to a lesser extent expressed in comparison witlptaeious term of the study. Endothelial cell nucle
with low electron-density matrix, and marginal aggmtion of chromatin granules is observed.
Mitochondria are enlarged in volume with singleadientated ridges. Along with the expanded elements
of the GA, fragmentation of the RER membranes techABasement membrane is uneven, the alternation
of thickened and narrow sections of it is revealed.

With the extension of the study (72 h), the alierst in the structural organization of
hemocapillaries are more local in nature. Roungsstianuclei with fine-grained nucleoplasma are seen.
The nuclear membrane has winding contours and fpnefeund invaginations. Field around the nuclear
space is expanded. Mitochondria are swollen, ctesestheir parallelism, number of it is reduced i
represented by expanded tanks, vacuoles and bullRER channels are expanded, filled with low
electron-optical density content. In some cells filagmentation of the RER membranes is noted, the
number of ribosomes on the membranes of RER iscestilBasement membrane locally thickened. The
peripheral zone of the endothelial cells is somesimnlarged, and sometimes sharply thinned with a
significantly reduced number of mikropinocytosicuales. In the lumen of hemocapillaries, adhesions,
aggregation of leukocytes and aggregates of ergytee are found (Fig. 3). However, endothelialscell
with signs of high functional activity are noted.the cytoplasm of such cells, mitochondria of $rsiak
with a matrix of moderate electron-optical densitg detected. The components of the GA are slightly
enlarged. RER tanks are hypertrophied, rich instimees. The performed experiments showed that after
12 h after the modeling of acute pancreatitis anltings there is a violation of hemomicrocirculatias
evidenced by the increased number of neutrophitséHumen of the blood capillaries, their aggriegat
and adhesion to endothelial cells. Several othé&nsists point out the regional sequestration of
neutrophils in the lungs, their adhesion and aggreqg in acute lesions [6, 7]. Adhesion of neutitgpto
the endothelium is the cause of the formation agldase of oxygen radicals, as well as secretory
degranulation. In this case, proteases (cathepsofiagenase, elastase) of activated leukocytesagam
not only the endothelium of hemocapillaries, bsbahe basal membrane.
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This is especially true for elactase [8, 10].
Destruction of granules of neutrophils, especially
azurophilic ones, took place in our studies. With

T
o the continuation of the study period (24-72 h), an
3 increase in the permeability of hemocapillaries is
observed, which leads to the release of a part of
- rE ' the plasma and neutrophils in the interstitium and
e B lumen of the alveoli with the development of
li.{ 3 interstitial and intraalveolar non-cardiogenic
Ai‘,, M pulmonary edema. In this case, in
S e Z R o o hemocapillaries, along with the aggregation of
the lumen ohthmocapillary wall of the alveoli on 72 h of

Fig. 3. Erythrocyte aggregates in . :
the experiment. Marking: 1 - erythrocyte; 2 - peeial part of the endothelial cell; 3 —IeUKOCytes- there is an erythFOCyth S|Ud9€‘ and

interstitial space; 4 - lumen of the alveoli. Hieoic microphotography. Sat.: x6400. p|ate|et aggregation, indicating a marked violation
of hemomicrocirculation.
Changes in a similar nature under various critis@tes are noted by a number of other
researchers [2, 12].

Comusions %

1. Studies have shown that acute L-arginine-indymadtreatitis is accompanied by pronounced changes
in the submicroscopic structure of the hemomicoatatory bed of the lungs.

2. The nature and severity of ultrastructural clesng the hemomicrocirculatory bed of the lungs
depends on the duration of the endogenous factor.

The prospect of further research: the study ofulestructural organization of other componentstoé aerohematic
barrier in experimental acute pancreatitis is iretherspective of further research.
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Boterin i

YIbTPACTPYKTYPHI 3MIHU TEMOKAIILJISAPIB YIbTPACTPYKTYPHBIE U3BMEHEHUS
JIETEHD ITPU EKCIEPUMEHTAJIBHOMY TEMOKAINIWIJISIPOB JIETKUX ITPU
FOCTPOMY MAHKPEATHUTI 9KCHEPUMEHTAJIBHOM OCTPOM NAHKPEATHUTE
3asiub JLM., Uepkacosa B.B. 3asin JI.M., YUepkacosa B.B.
V¥ nocmimax ma 70 O6UmHX ITypax-camIpix JiHii Bicrap B omprrax Ha 70 GenbIx KpbIcax-camuax JMHUM Brucrap

€JIEKTPOHHOMIKPOCKOIIIYHAM METOZOM BHBYCHO B JMHAMIL[  3JIEKTPOHHOMHKPOCKOIIMYECKMM METOJOM H3YYeHO B JHHAMUKE
(12, 24, 48, 72 rom) ymerpactpykrypui 3minm (12, 24, 48, 72 u4.) yABTPaCTPYKTYpHbIE  H3MEHEHHS
TeMOMIKPOLIUPKY/ISITOPHOTO pycna JICTCHb OpH  TeMOMHUKPOLIUPKYISITOPHOTO pycna JICTKHX pu
eKCIICPUMEHTATBHOMY TOCTPOMY TAHKpeaTuTi. BCTaHOBIEHO,  9KCIEPUMEHTATBHOM OCTPOM TAHKpPEAaTHTE. YCTaHOBICHO, HYTO
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mo Yepe3 12 rom. mciAd TMOYATKy  JOCHIKCHHS
CIIOCTEpIraloThCsl MOPYIICHHS CyOMIKpOCKOMIYHOI OyI0BH
reMOMIKPOLIMPKYJIITOPHOTO pyciia JIereHb. Y TeMOKaIlsipax
IBBEOJBIPHOT CTIHKM BiJMIYa€ThCS HAAMIPHA aKyMYJLLis
NefKoLMTIB, iX ajresis Ta arperatis. 3i 30UIbIICHHAM TEPMiHY
nociipkeHnst (24-72 ron.) y TreMOMIKpOIMPKYJISITOPHOMY
pycii JIeTeHb BU3HAYAIOTHCS SIK JUCTPOQITHO-IAECTPYKTUBHI,
TaK i KOMIIEHCATOPHO-TIPUCTOCYBAIIbHI 3MiHIL.
KnrouoBi ciioBa: JereHi, reMOMIKpOLMPKYISITOPHE
PpYcI10, FOCTpHI EKCIIEPUMEHTATIbHUI TTAHKPEATHT.
Crarrs Haginora 4.01.19.

yepe3 124. nocne Havaa Mccae0BaHMs HAOJIIOJAIOTCS HAPYIICHHS
CYOMHKPOCKOITYECKOTO ~ CTPOEHUSI  TEMOMHKPOLHMPKYIISITOPHOTO
pycia Jnerkux. B remokamwisipax — adbBEOJSIPHOM — CTEHKU
OTMEYaeTCsl Upe3MepHast aKKyMYJIAIHs TeHKOIUTOB, UX aJre3us
arperanps. C yBenuueHHeM cpoka wuccienoBanusi (24-72 4.) B
TEMOMUKPOLMPKYIATOPHOIO pyClle JIETKUX OHPEICIIIOTCS  Kak
JMCTPOQUUECKU-IECTPYKTUBHBIE, TaK M  KOMIICHCATOPHO-
TIPHCTIOCOOUTEIEHEIE M3MEHEHUS.
KiroueBblie ¢10Ba: jerkue, reMOMUKPOLUPKYIATOPHOE
pyCI0, 3KCIIEPUMEHTAIbHbIN OCTPBIA TaHKPEATUT.
Penenzent €pomenxko I'.A.
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MOP®OJIOI'TYHA XAPAKTEPUCTUKA HUPKOBUX TUIELID Y IIIYPIB

E-mail: nusaykap@gmail.com
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Meroro manoi poGoru Oyno BHBUCHHS MOPQOJOTIYHMX OCOOMMBOCTEH HHMPKOBUX TiJIEIb B IHTaKTHHX LIypiB Ta y
rpynax KoHTpoito. JlocmimkeHns Oynu MpoBeIcHI HAa HUPKax B3ATHX Big 32 miypiB jinii Bicrap. Ilepmy rpymy ckmamu 5
IHTaKTHUX TBapUH, APYTY Ipymy (KOHTPONIb) — 9 TBApHH, SIKUM BBOIMIN BHYTPILIHBOOUYEpeBHHHO 1 MiT dhisionoriunoro po34umy,
TpeTio rpyny (KOHTpoib) — 9 TBapuH, SKMM IPOBOAMIM PO3pi3 MIKIpM HA 30BHILIHIA MOBEPXHI cTerHa 3 (HOPMYBaHHIM
i IIKIPHOT KUIIEH] 3 OTANIBIINM YIIHBAHHIM, YETBEPTY IPyMy (KOHTPOIB) — 9 TBApHH, SIKUM BBOJHIIM BHYTPIIIHEOOYESPEBUHHO
1 M izionoridyHOro po34MHy Ta POOMIM PO3pi3 HA 30BHIMIHIM IOBEpXHI CTerHa 3 (OpMyBaHHSIM MiUIKIpHOI KHUIIEHi, 3
MOABIIVM YHMIMBAaHHAM paHH. IIpu IOCHi/UKEHHI MIKPOCKONIYHOI OpraHi3amii KipkoBOI PEYOBHHH HHPOK IIypiB Ipym
KOHTPOJIIO, TIOKa3ajd, 10 HUPKOBI TUIBLS 30epiraroTh NMpUTaMaHHy IM CTPYKTYpHY OpraHi3amilo, He BUKIHMKAE IECTPYKTHBHHUX
3MiH y CTpyKTypax He(poHa.

Koio4uoBi c10Ba: HUpKa, HUPKOBE TUIBLE, IIyPH.

Poboma € ppaemenmom H/P "Excnepumenmanvro-mopponoziune euguenus 0ii mpaHcniaumamis KpiokoHcep8osanoi
naayenmu ma iHWuxX eK302eHHUX YUHHUKIE Ha MOoppoyuKryionarsuull cman eHympiwnix opeanig”, Ne depoicagnoi peecmpayii
0113U006185.

OpHi€lo 3 aKkTyaJbHUX TIpoOJieM cydacHoi Mopdoiorii € BuUBYEHHS OyIOBH HHUPOK, fKi
3aiiMalOThCS BUBCICHHSAM 13 OpraHi3My NPOAYKTIB OOMIHY PEUOBHH, PETYJAIIECI0 BOAHOTO OallaHCy i
KUTBKOCTI Ta CKJIagy OUIBIIOCTI €eKTPOJITIB, IO 3a0€3MeuyloTh CTa0lIbHICTD COIBOBOTO TOMEOCTA3Y i
KUCIIOTHO-TY’KHOI piBHOBarH [1, 2, 4, 5].B HaykoBiil JiTepaTypi AaHi Mpo CTPYKTYPHY OpraHi3aliio Ta
MOPQOJIOTIUHI 0COOMMBOCTI OyTOBH HUPKH IHTAKTHUX TBApWUH YHCIEHHI, aJie I TeMa 10 OCTaHHBOTO
Yacy 3alilIaeThCs MPeIMETOM yBarw OaraThox mocmigaukis [2, 3, 5, 6].He ocranHio poas Bimirpae
PO3YMiHHSI OCOOIMBOCTEH CTPYKTYPHO-(PYHKIIOHAIEHUX MPOSABIB 3 00KY (inbTpaniiiHoro 0ap’ epy HUPOK
MIPY Pi3HOMAaHITHHX cTaHax [2, 5].

Meta gaHoi po0OOTH MOJSTae y BUBYCHHI MOPQOJIOTIYHHUX OCOOIMBOCTEH HHUPKOBHMX TiIELb B
IHTaKTHUX ILYpiB Ta y Tpynax KOHTPOIIIO.

Marepiaan i meToau gocmikeHHs. JlocmipkeHHs Oynu MPOBEICHI HA HUPKAxX B3ATHUX Bij 32
nrypiB JiHii Bicrap. 3abip 6ionoridHoro marepianay Ui IPOBEIEHHS MOCIHIIKEHb TTPOBOIUBCS 3TiTHO 3
“IIpaBuiaMu BUKOPUCTaHHs JlaDOpaTOpHUX eKcrepuMmeHTanbHux T1BapuH® (2006, momartok 4) i
I'enbciHChKOIO JeKiIapalielo Mmpo ryMaHHe BiJHOIIEGHHS IO TBapuH. Bimpa3y micis BUIANEHHS HUPKH
BHpI3QIH 13 CEPEIHBbOI YaCTUHU KipPKOBOI PEUOBHMHHU IIMIMATOYKH IS MIKPOCKOITIYHOTO JOCIIKEHHS.
[Tepury rpymy ckianu 5 iHTaKTHHX TBapuH, Apyry rpymy (KOHTpoib) — 9 TBapuH, SKHMM BBOIMJIM
BHYTPIIIHBOOYEPEBUHHO 1 MiI (hi3i0JOTIYHOrO PO3YHMHY, TPETIO Tpymy (KOHTPOJdb) — 9 TBapuH, SKUM
MIPOBOJIMIN PO3pi3 IMIKIPM HA 30BHINIHIA TMOBEPXHI CTErHa 3 (POpMyBaHHSAM MiAMIKIPHOI KHIEHI 3
NOJAIBIIMM  YIIMBaHHSIM, 4YeTBepTYy rpyny (koHTposb) — 9 TBapuH, SKHM  BBOJMJIM
BHYTpIIIHbOOUYEpeBUHHO 1 M1 i3i0n0TiYHOTO PO3UMHY Ta poOMIN pO3pi3 Ha 30BHIIIHIN TOBEPXHI CTETHA
3 (opMyBaHHSAM MiAIIKIpHOI KHWIIEHi, 3 MOAAJbIIMM YIIUBaHHAM paHH. Marepian ais CBITJIOBOi
MIKpPOCKOITIi ~ KOMIIOHEHTIB HHPKHA TOTYBaid 3TiAHO 13  3araJbHONPHAHITAMH  IMPaBHIIAMHU.
MophoMeTpruHMY aHaNi3 NPOBOAMJIM 3a JONOMOIOK HANiBaBTOMATHMYHOIO IPHUCTPOI O0OPOOKH
rpadiunmux 300paxens. OtpuMani mUpPOBi naHi OOPOONSIM METOJOM BapialliiHOl CTATHCTHKH 3
BUKOpUCTaHH:M t-kputepito CT 1ofeHTa.

Pe3yabTaTd  JOCHIIKeHHss Ta iX oOrosopenusi. IlpoBeneHi TiCTONOTIYHI MOCIIKEHHS
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