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MOP®OJIOTNYHA XAPAKTEPUCTUKA NIEFEHD LLYPIB NICJ1 BNJINBY

XPOHI4YHOIO HAMPY>XXEHHSA

ByKkOBMHCbKUI Aep>xaBHUIA MeaUYHUNA YHIBEepcUTeTt

(M. YepHiBui)

Po6oTa BrkOHaHa 3rigHo 3 NiaHoOM HayKOBO-AOCTiA-
HOi poboTM Kadenp aHaToMmii, TonorpadiyHoi aHaToMil Ta
onepaTmMBHOI Xipyprii; aHaTtoMii noauHn im. M. T Typkesu-
Yya ByKOBMHCbBKOro AepXXaBHOro MEAUNHHOrO YHIBEPCUTETY
,3aKOHOMIPHOCTI nepuHaTanbHOi aHaTOMii Ta emMOpioTo-
norpadii. BusHayeHHss cTaTeBO-BiKOBMX OCOOGMBOCTEN
OynoBwu i TonorpagoaHaToMiYHNX 0COBMBOCTEN B3AEMO-
BIOHOLLIEHb OpraHiB Ta CTPYKTYP B OHTOreHesi noanHn’
Ne nepxpeectpauii 01100003078.

Betyn. Y Haw yac Bce 6Gifblue yBary HaykOBLLB
NpPVBEPTalOTb MUTAHHA PECMipaToOpHOi NaTonorii, Wo
NMOSICHIOETLCS BUCOKUM PIBHEM 3aXBOPIOBAHOCTI OBPOH-
X0-NiereHeBoi cuctemun. XBopobu opraHiB AMXaHHA Ha
CbOrOfHI € HaMMOLUMPEHILIOO MaTONONED B CTPYKTY-
pi 3aXBOPIOBAHOCTI HAaCeNIEHHSA fK B YCbOMY CBITi, TaK
i B YkpaiHi 3okpema [4]. Cepepf, npuyuH, §IKi CpUsaTb
3POCTaHHIO 3axXBOPKOBAHOCTI Ha NaTOMOril0 Auxab-
HOI CUCTEMMU, YiflbHE MICLE NOCIiga€ BMNANB LUKIOAINBUX
eK30reHHuUx dakTopiB. Y 3B’A3Ky 3 UMM 6a30Bi gochi-
IDKEHHS MOPdOAOTiYHNX 3MiH, SIKi BAHUKAIOTb Y IEreHsax
nig, BMAMBOM HECMPUATINBUX YMHHUKIB 30BHILUHBOIO
cepenoBuLLa, HabyBalTb 3HAYHOI akTyanbHOCTI [5].
OcTaHHIM YacoM y LapuviHi NyAbMOHOMOTIT MoYanu Npo-
BOAUTUCSA €KCNepUMEHTasIbHI OOCHILKEHHS, CnpsAMO-
BaHi Ha po3pobKy 3axoniB 3 npodinakTnku ta obme-
XXEHHS CTPECOPHUX ypaxeHb nereHb [6]. BukoHaHHA
Takmx HaykoBux pobiT, 30Kkpema, noTpedbye rnmnmbokmnx
3HaHb WOA0 CTPYKTYPHUX 3MiH IEFEHEBOI TKAHMHK Nif,
BMJIMBOM XPOHIYHOrO HamnpyXeHHs; npoTe, nybnikawii,
NPUCBSYEHI BUCBIT/IEHHIO LibOr0 MUTAHHS, Ha CbOrOAHI y
MeLWYHIN NniTepaTypi 3yCTpivalnTbCa 4OCUTb PIAKO.

MeTolo pocnigeHHa Oyno BMBYEHHS MOPdONo-
rYHUX 3MIH, 9Ki PO3BUBAIOTLCS Y NIereHsax nig, 4ieto Xpo-
HIYHOrO HaNPY>XXEHHS Y Pi3Hi TEPMiHM 10r0 BNVBY.

OO6G’ekT i MeToamM pocnipkxeHHa. ExkcnepumeHT
Oyfo BMKOHAHO Ha 24 nabopaTopHUX Binux Lwypax-
camusax macoto 200-220 rpam, Bikom 6-8 micsuis. Bu-
BYEHHS MOPOSOriYHMX 3MiH NEereHeBoi TKaHUHW, WO
BUMHMKAIOTb HA TNi XPOHIYHOIrO CTPECY, BUKOHYBANOCS Ha
7 no6y (I rpyna, 8 wypis), 14 nody (Il rpyna, 8 uyypis) Ta
21 no6y (Il rpyna, 8 wypis). KoHTposibHa rpyna cknaaa-
nacs 3 8 aHanoriYHMX iIHTaKTHUX TBAPWH.

XpOHiYHEe HaNPY>XXEHHS Y LLypiB MOAEeNt0Bany 3a cno-
cobom Liu Nengbao Zhang, sikui1 iMiTye HaBaHTaXeHHS,

WO BMAMBAIOTb HA NIOACLKUA OpraHiamM. [aHun cno-
cib BiOTBOPEHHs cknagHoi Moaeni iMmMobinizaujiiHoro
CTpecy, WO NoeaHye BepTukasbHe obepTaHHs, dikca-
LLit0, 3BI'A3yBaHHS, HIYHE OCBIT/IEHHS NPOTArOM 6 TUXHIB
noyeproeo, 6 roanH 3a ooy [3].

3abili excneprMeHTanbHUX TBAPUH BUKOHYBaBCS Ha-
TLlEeCcepLe WSAXoM gekanitauii nicna BBeAeHHSA neTasb-
HOI [O3M TiIONEHTaNy HaTPito BHYTPILLHbOOYEPEBUHHO.

[Micng MakpoCKONIYHOro OrAsiAy OpraHiB rpyaHoi rno-
POXHVHW, BUKOHYBaABCS 3a0ip nereHeBoi TKaHUHW OJis
CBITNOBOI Mikpockonii. LLImaToukn nerenb ¢dikcyBanu y
10% HenTpanbHOMY po34mHi dopmaniny i, nicns Bia-
MOBIOQHOIMO MNPOBEAEHHS 4Yepe3 CnupTU 3POCTaloyoi
KOHUEHTpauji, nomiwann B napadiH 3a 3BMYaAHOIO
Metogukot [1]. MikpoToMHi 3pi3n 3abapsnoBanu
reMaTtoKCUsIiH-€031HOM.

EkcneprmMeHTanbHa YacTMHa A0CIOXEHHS BUKOHY-
Basiacs BiAnoBiAHO OO MiXXHAPOAHUX BIOETUYHMX NPUH-
LMNiB Ta BiANOBIOHOI0 3aKOHy YkpaiHu [2, 7].

PeaynbTatn pocnipgXeHb Ta X OOroBOPEHHS.
Ornag opraHiB rpyaHoi NOpPOXHUHK WwypiB | ekcnepu-
MEHTaNbHOI FPynu BCTAHOBUB, WO 32 NiHIMHUM PO3Mi-
pamu nerexi y nigoocnigHux TBapUH He BigpidHanmcs
BifL MOKA3HWKIB Yy KOHTPOMbHIM rpyni. OgHak 6yno BigMmi-
YEHO NOKABY YMCIIEHHNX NONIMOPPHMX KDOBOBUMBIB Nif,
BiCLlepasibHy MJIEBPY Ta Y NIereHeBy TKaHuHy. [pocBiTn
BHYTPILLHbONEreHeBMXx OPOHXIB Oy 3aNOBHEHI CEPO3-
HO-remMopariyHum ekcygatom. lNpoBeneHe MiKPOCKO-
niyHe OOCNIOKEHHSI pecnipatopHOro BiA4iy NEreHb y
LypiB Ui€l rpynu, Hacamnepen, nokasano CTOHLIEHHS
MixXXanbBEONSIPHUX NeperopoaokK Ta 30iNbLUEeHHS PO3Mi-
piB anbBeon. MNMoaekyan BU3HaAYaNUCs noKasnbHi OiNSH-
KN MOTOBLUEHHSA MiXXaNbBEONSIPHUX MEeperoponok, ski
Oynu iHQINETPOBaHI epuTpouMTamMu, Makpodaramm Ta
nimdoumtamu. Takox 6ynun BigMiveHi AingHKN ocepea-
KOBUX guc- Ta atenektadiB. CyanHu reMoMikpoumnpky-
NATOPHOro pycna 6ynn po3wmnpeHnMu, BU3HaYanmcs
03HakuM CTasy KpPoBi Ta gianenesy epuTpoLnTiB Y iHTEP-
CTMLiN nereHi Ta NpoceiTn anbeeon (puc. 1).

Ha 14 pnoby ekcnepuMeHTy NpOsiBU MOLUKOMKEHHS
NlereHeBoi TKaHUHW HapOCTasnun, O3HaK BiAHOB/IEHHS Y
JIereHeBin TKaHVHI He BigMivanocs.

MakpockoniyHo nereHi 6ynu 36inblieHi B 06’emi,
po3ayTi. BusHavanucs ocepenku opidHMX NoniMopdHuX
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Puc. 1. JlereHi wypa Ha 7 8,00y nicns BNAUBY eKCnepuMeH-
TanbHOI MoAesi XpoHiuHoro crpecy. MikpodoTo. 3abapeneHHs
remartokcuniH-eo3uH: 06.: 20: Ok.: 15: 1 — anbBeona; 2 — mMix-

anbBeonsipHa neperopopka; 3 — NOBHOKPOB’Sl CYAVUH reMoMi-
KPOLIMPKYJISTOPHOIrO pycna 3 sBvLlLaMu gianeaes3y epuTpoLuTiB.

-~ |

Puc. 2. JlereHi wypa Ha 14 go06y nicns BNAUBY eKCnepumMeH-
TanbHOI MoAesi XpOoHiYHOro ctpecy. MikpogoTo. 3abapeneHHs
remaTokcuniH-eo3uH: 06.: 20: Ok.: 15: 1 — anbBeona; 2 — mMix-
anbBeoJsiIIpHa neperopoaka; 3 — AecTPyKLia Ta pyiHYBaHHS MiX
aNbBEOoJIIPHNUX NEepPeropoaok; 4 — KNiITUHHWIA OEeTPUT Y NPOCBITI

anbBeonu; 5 — epuTPOLMTU Y NMPOCBITIi GpPOHXa.

Puc. 3. JlereHi wypa Ha 21 ao6y nicns BNAMBY eKCrepuMeH-
TanbHOI MoAeni XpoHiyHoro cTpecy. MikpodoTto. 3abapeneHHs
remaTokcunii-eo3uH: 06.: 20: Ok.: 15: 1 — anbBeona; 2 — mix-
anbBeosiIIpHa Nneperopoaka; 3 — nepmBacKkynsipHa nemkouutap-

Ha iH}inbTpauia; 4 — apTtepiona; 5 — NOBHOKPOB’S CYAUH reMomi-
KPOLMPKYSTOPHOrO pycna 3 iBuLL,aMu Aianeae3y epuTpouuTis.

KPOBOBW/MBIB Mif BiCLepasbHy Niespy Ta y Je-
reHeBy TKaHuHy. Y OGpoHxax MiCTMBCS ekcypaT
CNN30BO-reMOoPAariyHOro xapakrepy.

MikpockoniyHo anbBeonu 6ynm posLLMPEHN-
MW, BigMiYanuca AiNSHKM OeCTPYKUii MiX anb-
BEOJIIPHUX MEPEeropofoK i3 HAKOMUYEHHAM Yy
NPOCBITI anbBeoN KAITUHHOroO AEeTPUTY, EPUTPO-
umTiB, cmaepodaris Ta remocmaepuny. Y cyau-
Hax remMOMIKPOLMPKYNATOPHOrO pycna nereHb
NPOAOBXYBAIM BU3HAYATUCH SBULLA  CIALXY
eputpoumTie. [ecTpyKuis CTIHOK LMX CYAUH Cy-
NPOBOXXYBaacad KPOBOBMAMBAMU Ta NepuBac-
KYASPHOIO iHDINbTpauieto niMdoigHUMKM KNiTUHa-
Mu (puc. 2).

Y 1BapuH Il rpynun, aki 3a3HaBanu BMAMBY
€KCMEePMEHTANIbHOr0 CTPECY NpoTSaroM 3 TUX-
HiB, HA MakpPOCKOMIYHOMY pPiBHi ABULLA eMdizeMn
Oynu Hanbinbw BupasHumMm. OKpiM LbOro, Biami-
Yyanacs NPUCYTHICTb OKPEMUX APIOHNX TOYKOBUX
KPOBOBWAMBIB Nif, BiCLLEPANIbHUIA NNCTOK NAEBPU
Ta y NlereHeBy TKaHuHy. [1pOCBiTN BHYTpILLbONE-
reHeBmx OPOHXIB OyNW LiNbHO 3arnoBHEHI Cu-
300-THilHUM eKCy4aTOM.

[MpoBegeHe MikpoOCKOMiYHE  AOCAIAXKEHHS
nokasano 3HA4yHEe PO3LUMPEHHS anbBeOon, Ae-
CTPYKLLIO Ta PYMHYBaHHS MiXXasibBEONSPHUX MNe-
pPEeropoaok 3 yTBOPEHHSIM CMOJTy4EHb MiX CyCif-
HiIMM anbBeoslaMn Ta HaKOMUYEHHSIM Y NPOCBITI
anbBeON KNITUHHOIrO AETPUTY Ha PI3HUX CTagisx
LeCTpyKLii, anbBeonsipHMx makpodaris, Ta epu-
TpouuTiB. JlIokanbHO CrnoCTepirannuca ocepenku
MOTOBLLEHHS MiXaNbBEONSAPHUX MEepPeropoaok
i3 3MEHLUEHHsIM MPOCBITY anbBEO, AiNsgHKamMu
ouc- Ta atenektasiB. CyamHM remomikpoump-
KYNSITOPHOro pycna 6ynm po3WrpeHMHA, B YCixX
0ro laHkax cnocTepiraancyd siBuLLa CTasy KpoBi.
BusHavanacs nepusackynspHa makpodarasnbHa
Ta nenkoumTapHa iHdiNbTpaLida, a TakoX aAsmLa
aianenesy epuTpoumnTiB 3 PO3LUMPEHMX FrEMOMI-
KpOCyauH (puc. 3).

Y LWypiB KOHTPOJILHOI FPynu CTPYKTYPHUX
3MiH Yy NNereHeBiil TKaHVHW BUSIBNIEHO He Byno.

BUCHOBKU. TakMM 4YMHOM, yXe Ha 7 Joby
BMJIMBY XPOHIYHOIO HAMPYXEHHs Yy NereHsax Bia-
MiYaeTbCS MOsiBA BMPA3HUX CTPYKTYPHUX 3MiH,
SIKi NPOJOBXYIOTb BU3Ha4YaTucs Ha 14 ta 21 poby
EKCMEPMMEHTY, 03HaK BIAHOB/IEHHS Y IEreHEBIN
TK@HVHI MPY LLbOMY HE BigMIYaETbCH.

MepcnekTMBu nopganbLumMX A[OCHIAXKEHb.
Mopanblue nornnéneHe BUB4EHHA MOPPO-DYHK-
LiOHaNbHUX 3MiH, WO BUHUKAKOTbL Y fIereHsx nig,
Li€l0 CTpecy, € akTyalbHUM 3aBOAHHSAM, LU0
3MOXe CTaTu OCHOBOK AN NOAANbLUMX MOLUY-
KiB LWAXiB NpodinakTuky Ta NikyBaHHS GPOHXO-
JIereHeBOi MaTonorii Ha TNi BAJIMBY XPOHI4YHOrO
HaBaHTaXEHHS.
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MOP®OJIOMNYHA XAPAKTEPUCTUKA JIETEHb LLLYPIB NICJ/19 BMJIUBY XPOHIYHOIO HAMNPY>XXEHHYA

Maxkap B.T.

Peslome. Ha cborogHi 3axBopioBaHHSA OpraHiB AMXaHHS € akTyasibHOIO Meau4Hol npobnemoto. MeToto no-
CNigXeHHs 6yno BMBYEHHS MOP@OJIOMiYHUX 3MiH, SIKi PO3BMBAOTLCS Y NIEreHsx Nif Oi€l0 XPOHIYHOrO HaMpPYy>XXeHHs
y pi3Hi TepMiHu Moro BnamBy. Byno BCTaHOBMIEHO, WO BXe Ha 7 000y BMIMBY XPOHIYHOrO HaMNpPYyXeHHs Yy NereHsx
LLIYPiB CNOCTEpPIralnTbCs BUPa3Hi CTPYKTYPHI 3MiHM, SiKi NPO0BXYI0Th BU3Ha4YaTucs Ha 14 ta 21 noby ekcnepumeH-
TY, O3HaK BiAHOBJIEHHS Y NNIErE€HEBI TKAHWHI NP LLbOMY HE BiAMIYaETbCA.

Kniouogi cnosa: nereHi, cTpec, Lwypu.
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MOP®OJIONMYECKAA XAPAKTEPUCTUKA JIETKUX KPbIC NOCJE BJIMAHUA XPOHUYECKOIO
HAMNPAXXEHUSA

Makap B.T.

Pesilome. CerogHs 3aboneBaHns opraHoB AbIXaHUS ABASIOTCS aKTyaslbHOW MeaMUUHCKOM npobnemoii. Liensio
ncecnenoBaHus 6b110 n3ydeHne MopdOIOrMYeCcKNX N3MEeHEHNM, Pas3BMBAIOLLMIXCS B NIEFKMX MO, BIUSIHUEM XPOHN-
4eCKOro HanpsKeHs B pasHble CPOKM ero BO3AENCTBUS. Bblfo yCTaHOBNEHO, YTO yXKe Ha 7 CYTKU BANSHUS XPOHU-
4eCcKOoro HanpsiXXeHust B Nerkux Kpblic HabMoAal0TCS OTYETNNBbLIE CTPYKTYPHbIE N3MEHEHUS, KOTOPbLIE MPOAOSIXA-
0T onpeaensaTbCs Ha 14 n 21 CyTKM 3KCNepruMeHTa, NPU3HAKOB BOCCTAHOBEHWS B JIEFOYHOW TKaHW NpU 9TOM He
OTMe4aeTcs.

KnioueBble cnoBa: nerkme , CTPECC , KPbIChl.
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Morphological Characteristics of Lung of Rats Exposed Experimental Chronic Stress

Makar B. G.

Abstract. Nowadays, attracted the attention of scientists question respiratory disease, due to the high inci-
dence of bronchopulmonary system. In this regard, the basic research of morphological changes that occur in the
lungs exposed to adverse environmental factors, it is extremely relevant.

The aim of the study was to investigate the morphological changes that occur in the lungs under chronic stress
at different periods of his influence.

The experiment was conducted on 24 laboratory white male rats weighing 200-220 g, aged 6-8 months. The
study of the morphological changes of lung tissue that occur on a background of chronic stress was performed on
day 7 (group |, 8 rats ), 14 days (group Il, 8 rats) and 21 days (group lll, 8 rats). The control group consisted of 8
similar to intact animals.

Chronic stress in rats simulated by the method of Liu Nengbao Zhang, which simulates the workload affecting
the human body. Slaughter of experimental animals was carried out on an empty stomach by decapitation under
sodium thiopental anesthesia. Carried out by macroscopic examination of the chest cavity and microscopic ex-
amination of lung tissue. For microscopic examination slices of lung were fixed in 10 % formalin solution and, after
proper conduct through increasing alcohol concentrations, placed in paraffin by conventional methods. Microtome
sections were stained with hematoxylin-eosin.

Experimental investigation was carried out in accordance with international bioethical principles and the laws of
Ukraine.

Review of the chest cavity of rats of experimental group | found that the linear dimensions of the lung in experi-
mental animals did not differ from that of the control group. However, it was observed the emergence of numerous
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polymorphic hemorrhages under the visceral pleura and in lung tissue. Lumens of the intrapulmonary bronchus
were filled with serous-hemorrhagic exudates. Conducted microscopic examination of respiratory department of
lung in rats in this group showed a thinning of interalveolar septa and increase the size of the alveoli. Sometimes de-
fined local areas of thickening interalveolar septa that were infiltrated erythrocytes, macrophages and lymphocytes.
There were areas of focal atelectasis marked. Microvasculature were expanded, identifies signs of blood stasis and
diapedesis of red blood cells in the lung interstitium and lumens of alveoli.

On the 14th day of the experiment manifestations of damage lung tissue grew, signs of recovery in lung tissue
was not observed. Macroscopically, the lungs were increased in volume, bloated. Microscopically, the alveoluses
were expanded, observed land degradation interalveolar septa with accumulation in the lumen of the alveoluses cell
detritus, erythrocytes and hemosiderin. In the microvasculature of the lungs continued to be determined by events
sludge erythrocytes. The destruction of the walls of these vessels was accompanied by hemorrhage and perivas-
cular infiltration of lymphoid cells.

In the third group of animals that are exposed to experimental stress for 3 weeks, at the macroscopic level ef-
fects of emphysema were the most expressive. A study microscopic study showed a significant expansion of the
alveoluses, degradation and destruction of interalveolar septa with the formation connections between adjacent
alveoluses and accumulation in the lumen of the alveoluses cell detritus in various stages of destruction, alveolar
macrophages, and erythrocytes. Microvasculature was enhanced, in all its levels were observed phenomena stasis
of blood. Determined perivascular macrophage and leukocyte infiltration and diapedesis of erythrocytes phenom-
enon of enhanced microvessels.

Thus, already at day 7 of chronic stress in the lungs marked the emergence of distinct structural changes that
continue to be determined at 14 and 21 days of experiment, signs of recovery in lung tissue while not observed.

Key words: lungs, stress, rats.
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