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INOKA3HUKU OKUCHO-HITPO3ATHUBHOI'O

CTPECY Y TKAHUHAX ITAPOJOHTA LIYPIB
P MICHHEBOMY YIIKOJKEHHI ICEH
HA TJII JITONMOJICAXAPUAI-THIYKOBAHOI
CHUCTEMHOI 3AIIAJIBHOI BIIITOBIAI
€ainceka A.M., Kocrenxo B.O.

B excnepumenti Ha 40 6inux urypax IOCHIIKEHO
MOKa3HHKH OKHCHO-HITPO3aTHBHOIO CTPECY B TKAaHHHAX
MapoJIOHTa 32 YMOB [ii Ha sICHa MICIIEBOTO MATOT€HHOTO
¢daktopa (5% po3uMHY TiAPOKCHIYy HATpPilO) IpH
MOJICIIFOBaHH]  cucTeMHOI 3amaipHoi Biamosigi (C3B).
OCTaHHIO MOJIENIOBAIM IUISIXOM BHYTPIIIHBOYEPEBHOTO
BBeJIeHHS sinononicaxapuay Salmonella typh{miporenan)
y nmo3i 0,4 mkr/kr macu mpotsiroM 1-ro TwxkHA 3 pasw,
MPOTSTOM HACTYNHUX /-MH TIDKHIB — 1 pa3 y TWXIcHs.
Iokazano, w0 BiarBoperHss C3B  cympoBomKyeThCs
30iMbIIEHHAM Yy  TKAaHMHAX  MapoJOHTa  MPOMYKILi
CYIEPOKCHIHOTO aHioH-pamukama (O, ), mu3perymmieio
LUKy OKCHy a30Ty 3 OJHOYAcHOI0 akTuBauiero oro NO-
cunrasnoi (NOS)i niTpat / HITpUTPEIYKTa3HOT CKIIaJOBHX,
301TBLIICHHSAM KOHIIEHTpaii TIEPOKCHHITPUT-HOHIB.
HaneceHHs Jyry Ha sICHA ITi/IBUIIY€ B TKAHMHAX TPOLYKLIiI0
‘O; i aktuBHicTh NOS 6e3 nopymeHHs QyHKIIOHYyBaHHS
mukny okcugy asory (NO) i 30inplieHHs BMiCTy
MEPOKCHHITPUT-HOHIB. Arutikauis Ha sicha 5% po3unny
rigpoxcumy HaTpito Ha T C3B Bukiukae 30inbIIeHHS B
TKaHMHax mapomonTa remepanii ‘O, HAJH- i HAI®H-
3aJIKHUMHU JpKepenaMu, ausperyisiniro mukiay NO 3
MiZIBUIICHHSAM KOHIICHTpAIli NEPOKCUHITPUT-HOHIB, IO
MepeBeplrye Taki MpH OKPEMOMY BIUIMBI 3a3HaYCHUX
CHCTEMHOTO 1 MiCIIEBOTO YHHHHKIB.

Kimio4oBi c1oBa: cuctemMHa 3anabHa BiJIOBI/Ib, TOCTPHIA
TIHTIBIT, OKHUCITIOBAIBHO-HITPO3ATUBHOTO CTPEC, TAPOIOHT.
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INDICATORS OF OXIDATIVE-NITROSATIVE STRESS
IN PERIODONTAL TISSUES OF RATS EXPOSED
TO LOCAL IRRITATION OF GUMS DURING
LIPOPOLYSACCHARIDE-INDUCED SYSTEMIC
INFLAMMATORY RESPONSE
Yelinska A.M., Kostenko V.O.

The study carried out on 40 white rats was aime
assessing the indices of oxidative-nitrosatitisstress in
periodontal tissues under the condition of combgféett of both
local and systemic factors. Local irritation of thems was
induced by the local pathogenic factor (5% sodiwdrbxide
solution) during the simulation of systemic inflamtory
response (SIR) induced by intraperitoneal admatigtn of
lipopolysaccharidésalmonella typh{pyrogenalum) in a dose of
0.4 ng/kg of weight 3 times during the first week, amte a
week for the following 7 weeks. It has been shdwat simulation
of SIR is accompanied by an increase in the praaiucof
superoxide anion-radical((, ) in periodontal tissues, by the
dysregulation of the nitrogen oxide cycle with gimultaneous
activation of its NO-synthase (NOS) and nitratgrite reductase
components, as well as by the increase in peroiéiton
concentration. The application of alkali onto thergincreases
the O, production and the activity of NOS without distindp
the functioning of the nitric oxide (NO) cycle airdtreasing in
the peroxynitrite ion content in the tissues. Thgli@ation of 5%
sodium hydroxide solution onto the gums againsbtiekground
of SIR results in an increase ., generation by NADH- and
NADPH-dependent sources in periodontal tissues,
dysregulation of the NO cycle with the increasgémoxinitrite
ion concentration that exceeds relevant indicesinbtl at
separate action of these systemic and local factors

Key words: systemic inflammatory response, acute
gingivitis, oxidative-nitrosative stress, periodont.
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RESTRUCTURING OF RAT LUNGS IN ACUTE IMMOBILIZATION

STRESS

AND ITS CORRECTION

e-mail: gala_umsa@ukr.net

Currently, the search for advanced effective afelrsathods of preventing and treatment of stressdgrs is one of the priority

tasks of medical science. The paper was aimeé atthphological study of the corrective effectoshsemide on rat lungs in experimental
acute immobilization stress compared to the spegtsctive effect of mexidol. Taking into accoum horms of bioethics, the study was
involved 30 mature albino male rats. Grdufzontrols) (n=10) involved animals, exposed tesstrwithout correction; Group Il (n=10)
involved rats, exposed to stress after administraif mexidol; Group Il (n=10) involved rats, exead to stress that was corrected with
torasemide. Correction with pharmacological dregpecially torasemide, reduces stress effect olurtigs. Histologically, torasemide
contributes to retention of the epithelial linimgeigrity, local visualization of intra-alveolar #mocytes, and plethora in the capillaries of the
interalveolar septa. In the epithelial lining a# ttronchi, desquamation of individual cells wasetones observed. The findings of the study
have shown that torasemide has a pronounced gtatsstive effect on the lung tissue, which is npmeerful than correction with mexidol.
Key words: lungs, stress, correction, torasemide, mexidokpmnology.

The work is a fragment of the research project “®Ragties of morphogenesis of organs, tissues aggrovascular
formations in normal conditions, pathology and untthe effect of exogenous factors”, state registratNo. 0118U004457.

Notwithstanding the long-time history of stressséce and continuous search for novel solutions,
the problem of stress remains extremely relevarthfmedical and scientific community to date. Esele
on finding and choosing the advanced effective safd methods of the prevention and treatment e$str
disorders is one of the priorities for medical istigators [2, 3, 5, 6, 8, 9, 13, 14]. Studies catelt at the
Ukrainian Medical Stomatological Academy show taite immobilization stress causes structural aigng
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in the lungs of rats that can be a precursor ofitheelopment of pulmonary edema [10, 12, 15]. Tioese
in our opinion, torasemide, a loop diuretic witimgelasting effect, widely used in cardiogenic putracy
edema, can be used as a potential stress profElctostudy of the corrective effect of torasemideat lung
in acute stress was performed in comparison witkisdoé known as a stress- protective drug.

The purpose of the work was to study the stress-protective ctftef torasemide on lungs in
experimental acute immobilization stress.

Materials and methods.The total of 30 Wistar albino male rats of 240-26Body weight aged
8-10 months old were involved into morphologicaldst. Groupl (controls) (n=10) involved animals,
exposed to simulated acute immobilization stresthawit correction; Group Il (n=10) involved rats,
exposed to simulated acute immobilization stressr éfitraperitoneal administration of stress priiec
drug mexidol; Group Il (n=10) involved rats, expdsto simulated acute immobilization stress after
administration of torasemide. Simulated acute imilizgtion stress was induced by six-hour immaobility
of rats, lying on the back. Correction procedurdided intraperitoneal administration of 100 mgMgdy
weight mexidol or 0,1 mg torasemide 20 minutesmthe period of immobilization.

The rats were killed by decapitation under thiopeatanesthesia within 2 hours after immobilization.
Macroscopic analysis of the lungs and collectiomaterial for histological study has been carriataster
dissection of rats’ chest. Subsequently, piecgsiloionary tissue were fixed in 10% neutral formalia after
dehydration in spirits of the ascending densitiey twere embedded into paraffin according to colmesi
technique. The microtome specimens were stainédhginatoxylin and eosin [1, 7].

The study was performed in compliance with theum@gnents of international principals of the
“European Convention for the Protection of Vertébrédnimals Used for Experimental and Other
Scientific Purposes” (Strasbourg,1985) and cormedjmy Law of Ukraine “For the Protection of Pet
Animals” (N0.3446-1V, as of 21.02.2006, Kyiv) [41]L

Results of the study and their discussiorExamination of lungs after dissection of the clvessit
has shown that in experimental animals, exposedgirtulated acute immobilization stress without
pharmacocorrection (Group I), numerous pleural helnages were observed under the visceral plewga, th
number of which was particularly significant on thiaphragm surfaces. The lungs of the rats fronu@@ro
| had an elastic dough consistency and smooth@sfa he color of the lungs was red pink with merke
numerous polymorphic hemorrhages on its surfacedsratne lung tissue.

Macroscopically, less pronounced stress effecthenlings with scarce hemorrhages under the
visceral pleura and in the lung tissue was notadis) administered with mexidol and torasemide.

The histological study showed the adverse effeeicate stress on the lung tissue. The acute stress
reaction without pharmacocorrection caused a s$agmif enlargement of alveoli, thinning of interaler
septa, destruction and detachment of the alvepititedium. Numerous alveolar macrophages were noted
sometimes forming continuous chains, their cytoplass densely filled with phagocytic material (flgh).

Destructive phenomena were also noted in the intmagnary bronchi, manifested by disintegrated
epithelial layer with accumulation of cellular dets and red blood cells in the bronchial lumens,
hyperhydration of the mucous membrane, peribrohddigocytic infiltration. Blood stasis was noted i
all sections of the microvasculature; lumens wiledfwith red blood cells; numerous foci of erythyte
diapedesis in the interstitium of the lungs anddamof alveoli were observed (fig. 1B).

‘ 5 ) % g ] Histologically, correction
with  pharmacological drugs,
torasemide, in particular, showed
less apparent stress effect on the
lungs.

The correction of the
outcomes of the effect of acute
stress reaction with mexidol
showed no desquamation of the
alveolar epithelium. Interalveolar
septa were thickened and

e s, & g impregnated with erythrocytes,
E 2 AL 8 which were also found in the
oIt S, Mg, GRS Lo oy oo 1 sy lUmens of the alveaoli (fig. 24).
lumen; 2 — alveolar wall; 3 — intra-alveolar madrage; 4 — desquamated alveolocytes in the In the wall of small- and
alveolar lumens; 5 — macrophages with phagocytiterizd, B: 1 — lumen of the bronchiole; medium-sized bronchi a local
2Pl o e e oS, 3 ypdled i propta of e e Algesquamation of epithelial cells
cellular detritus in the lumen. was noted; leukocytic infiltrates
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were visualized peri-bronchiallyigf 2B). The arteries were spasmodic; the nuclei of the endothelial cells
protruded into the lumens, where hemocytes weréonotd. Blood stasis and sludge of the red blodid ce
was detected in the veins.

Histological study has found
that epithelial lining of alveoli
retained its integrity in a group of

animals, administered with
torasemide in simulated
immobilization stress. The

capillaries of interalveolar septa were
plethoric, intra-alveolar erythrocytes
were locally visualized (fig. 3A). The
Sl epithelial lining of the bronchi was
TR . . .
%) solid, but sporadic desquamation of

Fig. 2 Alveol () and bronchi (B) of rat after o Simdatout individual cells in the lumen was
ig. veoli and bronchi (B) of rat after exposure to simudageute
immobilization stress and correction with mexidd\icroimage. H&E stain: Lens: 40: hoted.  Groups  of  leukocytes,

Ocular lens:151 — alveolar lumen2 — plethora of the vessels and diapedesis of the r ini i
blood cells in the interalveolar septuBx- local desquamation of the epithelial cells o@mammg maml.y mac_rophages,
the bronchial mucosi4 — peribrorchial leukocytic infiltratior were detected peri-bronchially.

Hemocytes were found in the arterial lumens. Plakiath heterogeneous optic density. Blood
perfusion was unhampered in the venules (fig. 3B).

Apparently,  stress  causes
alterations in rat organs with
geodynamic disorders in the adjacent
stroma. Subsequently, multiple
perivascular  hemorrhages  and
leukocyte infiltrates occurs [3, 10].
The response is typical for many
organs, including lungs, and
confirmed by the findings of previous
studies [12, 15].

Accordingly, the findings [6, 13]
showed that administration of

Fig. 3. Alveoli (A) and bronchi (B) of rat after exposure to simulateute ; ;
immobilization stress and correction with torasesnidlicroimage. H&E stain: Lens: 40: mexidol  to Iaboratory animals

Ocular lens:15:1 — alveolar lumen2 — red blood cells in the arterial lumed;— prevented the development of Selye’s
peribronchial leykocytic infiltration. triad, namely, it increased the relative

weight of the thymus, normalized the relative weighthe adrenal glands and prevented ulceratighen
gastric mucosa. The findings of the study revetiedtress-protective effect of mexidol on the Itisgue,
which prevented desquamation of alveolocytes amblioed the intensity of leukocytic infiltration.
However, disturbances of blood perfusion in theravasculature and the local desquamation of eféthel
cells in the bronchial tree were noted.

Torasemide contributes to minimization of the depetent of edema of the stroma of the lungs,
prevents the development of hypoxia in the tissukadterations of organs, thereby providing supfmort
homeostasis of the lung tissue.

Thus, the study shows that torasemide has a praedwsiress-protective effect on the lung tissue,
more powerful than mexidol. The use of torasem#&laraanti-stress drug may be possible after thawol
up thorough studies on the effect of torasemideottier organs, in particular, thymus, adrenal glands
stomach, liver and kidneys.

i i

Torasemide, a loop diuretic with long-lasting effdtas a pronounced stress-protective effect on
the lungs, more powerful than the corrective efffatnexidol. Further research is needed to restiiee
issue of the use of torasemide as a stress-protecto

Prospects for further researahill encompass the study of stress protective effeibrasemide on other target organs
in experimental stress.
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\CTPYKTYPHI 3MIHU JIETEHb IIIYPIB
IPA TOCTPOMY IMMOBUIIBALIIAHOMY
CTPECOBI TA iX KOPEKIIISI
€pomenxo I''A., Konres M.M., Binam C.M.,
IlleBuenko K.B., STumins A L

YV Ham dYac NOMYK Cy4YacHHX e(eKTHBHUX i
0e3neyHnX MeTO/iB IPOQIIAKTHKY Ta JTIKyBaHHS CTPECOBHX
PO37aziB MPOAOBKYE 3ATHIIATHCS OTHUM i3 MPIOPUTETHUX
3aBJaHb JUISI MEAMYHOI Haykd. Metoo poboTu OyIio
BHBUCHHS Ha MOP(OJIOTIYHOMY pIiBHI KOpPEryBajJbHOIO
BIUIMBY  TOpaceMily  Ha  JleTeHi  MIypiB  TpH
eKCIIepUMEHTAILHOMY FOCTPOMY iMMOOiTi3aIiifHOMYy cTpeci
y TIOpIBHSIHHI i3 CTPECHPOTEKTOPHOIO Ti€l0 MEKCHaoiy. I3
ypaxyBaHHSIM HOpM 010€TUKH, TOCIIKCHHS 0yJ10 BUKOHAHE
Ha 30 nmopociux OinMX IIypax-caMmIpix. I, KOHTPOJIBHY
rpymy, ckiaanu 10 TBapuH, siKi 3a3HaJHM CTPECOBOTO BILTUBY
6e3 kopexkuii, 1o Il rpynu ysiiiuumo 10 mypis, mis cTpecy y
SKUX BinOyBajacs miciisi BBeIeHHS Mekcuaony, y 111 rpymu
(10 ocobum) mepebir cTpecoBOi peakiii MPOXOAWB HA TIi
kopeknii Topacemizom. Kopekmis —¢apmakororivHIMU
3aco0amu, OCOOIHMBO TOPAcEeMifoM, 3MEHIIYE CTPECOBHI
BIUIMB Ha JiereHi. Ha ricTonoriuHomMy piBHI 1IpH
BUKOPHCTAHHI TOpAaceMify emiTenianbHa BUCTUIIKA allbBeoI

30epirala  LUIICHICTB,  JIOKAIBHO  Bi3yasi3yBajHCs
IHTpaaIbBeOISIpHI CpUTPOLIUTH, y Karisipax
MIXKaJIbBEOIIPHUX HEPEropoLOK BH3HAYAIIOCS

MTOBHOKPOB' s1. B emitenianbHiil BUCTIIINI OPOHXIB MOAEKYIH
crioctepiranacs AeckBamamis okpemux kiiTHH.IIpoBenene
NOCHIDKEHHS CBIMYUTH, IO Ha JIETEHEBY TKaHUHY
TOpaceMii Mae€ BHPa3Hy CTPECIPOTEKTOpPHY  ilo,
MOTYXKHIITY 32 KOPEKIII0 MEKCHIOIOM.
KiarouoBi ciaoBa.  neredi,
TOpaceMij, MeKcuaoi, MopgoIorisi.
Crarrsa Hagiiinuia 16.10.2018

CTpec,  KOpEKIlis,

CTPYKTYPHBIE UBMEHEHUS B JIETKHUX KPBIC
P OCTPOM UMMOBHUJIN3AITMOHHOM CTPECCE
N NX KOPPEKIIUA
€pouenxo I''A., Konrres M.H., Buiam C.M.,
IleBuenko K.B., lumunn A.HU.

B Hame BpeMsi NMOWCK COBPEMEHHBIX 3((EKTHBHBIX U
0e€30MacCHBIX METOJIOB HPO(QMIAKTUKA U JICYEHHS] CTPECCOBBIX
paccTpoiCTB MPOAOIHKAET OCTaBAThCSl OJHOM U3 NMPHOPUTETHBIX
3a71a4 MeJULMHCKON Hayku. Llenpro paGoTsl ObLIO M3yueHHE HA
MOpP(OJIOTHYECKOM ~ YPOBHE  KOPPEKTHPYIOIIETO  BIHSHHS
TOpaceMu/ia Ha JIETKHE KPbIC MPH KCICPHMEHTAIBHOM OCTPOM
HMMMOOMIH3AIIMOHHOM cTpecce o CPaBHEHHIO co
CTpecCIPOTEKTOPHBIM Bo3zeiicTBueM Mekcunoia. C y4eToM HOpM
OMOdTHKH, HCCleoBaHKMe ObUIO BbIIONHEHO Ha 30 B3POCIBIX
OeJbIX KphICax-caMiax. I, KOHTponpHYIO rpymmy, coctaBuan 10
KUBOTHBIX, IOJBEPIIIUXCS CTPECCOBOMY BO3ACHCTBHIO 0e3
xoppekimy, Bo |l rpynmy Bouwio 10 kpeic, BinsiHUE cTpecca Ha
KOTOPBIX TIPOMCXOIUIIO TIOCTIe BBEICHUS MeKcuona, B |l rpymme
(10 ocobeit) cTpeccoBast peakiysi MpoTekana Ha (HOHEe KOPPEKIUH
TopacemMuzioM. Koppekiust (papMakoIOrHIecCKUMU CPEeICTBAMY,
0COOEHHO TOpaceMHUJIOM, YMEHBIIIAET CTPECCOBOE BO3iEHCTBIE Ha
nerkue. Ha rucTONOrMYecKOM YpOBHE IPH HCIIOJIb30BAHUM
TOpaceMusa OSHHTEIUalbHas BBICTHJIKA aJbBEOJ] COXpaHsIa

LIEIOCTHOCTB, JIOKAJIBHO BU3YaJIN3UPOBATHCH
HHTPAaIbBEOJISIPHBIE SPUTPOLIUTHI, B Karuusipax
MEKaJIbBEOJIIPHBIX NIEPErOPOAOK OIPEIEISUIOCH TOITHOKpoBHe. B

SMUTEIHAIBGHON BBICTWIIKE OpOHXOB HWHOTZA HaONIOIanach
JIeCKBaMallysl OTACIBHBIX KJICTOK. BBHINOJIHEHHOE HCCIEOBaHIE
MOKa3bIBAaeT, YTO HA JICTOYHYIO TKaHb TOPACEMH]| OKa3bIBacT
BBIPAXKEHHOE CTPECCIPOTEKTOPHOE BO3/IEHCTBHIE, 60JIee MOLIHOE,
YeM KOPPEKLUS MEKCHIOIOM.
KioueBble ciioBa:  erkue,
TOpaceMul, MEKCH1011, MOP(HOJIOTHSL.

cTpecc, KOppeKLus,

Penenzent Crapuenko L.I.
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