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K CBEAEHUIO ABTOPOB!
[Ipu HampaBIeHUY CTAaTbH B PEAAKITHIO HEOOXOINMO COOITIOATh CISAYIONINE TIPABHIIA;

1. CraTps 1oyKHA OBITH MPECTABICHA B IBYX DK3EMILISIPAX, HA PYCCKOM MJIM aHTIIUHCKOM SI3bI-
Kax, HarleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OHOIl CTOPOHE CTAHIAPTHOIO JIUCTA ¢ INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBIH WPUQT U1 TEKCTa Ha PYCCKOM U
anruiickoM sizpikax - Times New Roman (Kupuaauima), Ui TekcTa Ha TPY3UHCKOM SI3BIKE CIIETyeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykornrcu, HaneyaraHHOW Ha KOMITBIOTEPE, JTOJDKEH
o51Th IprTO’keH CD co crarbeit.

2. Pa3mep craTbu 10TKEH OBITH HE MEHEE IECSTH 1 He OoJiee 1BaALaTH CTPaHUI] MAIIHOIINCH,
BKJIIOUAsl yKa3arellb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPY3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIIEHBI AKTYyaIbHOCTh JJAHHOTO MaTepHalla, METO/IbI U Pe3YIIbTaThI
UCCIIeIOBaHUS U MX 00CYKACHHE.

[Ipu npencTaBIeHNN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJIMYECTBO IKCIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIIHECS METOABl 00e3001MBaHUs U
YCBIMICHHUS (B XOJ€ OCTPBIX OIBITOB).

4. K crarbe JOIKHBI OBITH IPUIIOKEHBI KpaTKoe (Ha MOJICTPAaHUIIbI) Pe3OMe Ha aHIIIMICKOM,
PYCCKOM M I'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIEIYIOLINE pa3aesbl: Lieb UCCIeI0BaHNs, MaTepHua U
METO/IBI, PE3YJILTAThI M 3aKIFOUSHHE) U CIIUCOK KITtoueBbIX ciioB (key words).

5. Tabnuupl HEOOXOIUMO NPECTABIATE B Ie4aTHOM hopme. DoTokonuu He TpuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOTKHBI OBITH 03aryIaBICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (DOTOKOIHMHU C PEHTTEHOTPAMM - B HO3UTUBHOM
n300paxeHnH. PUCYyHKH, YepTeKU U IuarpaMmbl CIeLyeT 03arIaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff hopmare.

B noanucsix k MukpogotorpagusaM cieayeT yKa3bBaTh CTEIICHb YBEIMUCHHUS YePEe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIPETHALIUH CPE30B.

7. ®aMUIIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJATCS B OPUTHHAIBHON TPAHCKPUIILINH.

8. I[Ipu opopmnennn u HarpaBneHun crtared B kypHanm MHI nmpocum aBTOpOB cobmronars
NpaBuIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSAX K PYKOMHUCSM, IPEACTABISIEMBIM B ONOMEIUIIMHCKHUE
JKYpHAJIbD», TPUHATHIX MeXKIyHapOAHBIM KOMHUTETOM PEIaKTOPOB MEAMLMHCKUX JKYpPHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIe Kax /101 OPUTHHATIBHOM CTaThU MPUBOIUTCS OMOIHOrpadguyeckuii cucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPbIE UMEIOTCS CChUIKU B TeKcTe. CIHCOK COCTaBIsIeTCs B
andaBUTHOM MOpsAKEe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK IPUBOAUTCS Ha sI3bIKE OpUrMHana. B
CIMCKE JINTEPATyPhl CHavYajIa MPUBOIATCS PaOOThI, HAIMCAHHBIE 3HAKAMU TPY3MHCKOTO anaBuTa, 3aTeM
KApuuien u naruauned. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTATbH JAIOTCS B KBaIPaTHBIX
CKOOKax B BU/I€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmh-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 32 IMOCTETHNUE 5-7 JIET.

9. ns momydeHus MpaBa Ha MyONHMKALMIO CTaThs TOJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJICHUS BU3Y U CONPOBOIUTEIBHOE OTHOILICHHUE, HAIMCAHHBIC WJIM HAlledaTaHHbIC Ha OJIaHKe
Y 3aBE€PEHHBIE MOJIHCHIO U NIEYaThIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBIO MPUBEACHBI UX
(amuIMM, UIMEHAa U OTYECTBA, YKa3aHbl CIIy>KeOHBIH M JOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble KoopAuHaThl. KonmuuecTBo aBTOPOB (COABTOPOB) HE TOJHKHO MPEBBIIIATE IISITH YEJIOBEK.

11. Penakuus ocraBisieT 3a cOO0 MpaBo COKpallaTh U UCHPaBIATh cTarbi. Koppekrypa aBropam
HE BbICBUIAETCS, BCS paboTa U CBEpKa MIPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HenomycTuMO HarpaBiieHHE B pefaklMIo padoT, MPeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeIbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX M3IAHUSX.

Hpﬂ HApyHI€HUU YKa3aHHbIX IPaBUJI CTATbU HE paCCMaTPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
Georgian and Russian materials). With computer-printed texts please enclose a CD carrying the same file titled
with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
(or black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.




O3BMAHMS LodIMSRRIH(MK

Mgsd30sdo LHs@Gool Fomdmeagbolols bako®ms ©sgoigemn dgdwogyo Fabgdo:

L bAo@os 9bws Foddmswaobmm 2 3o@mse, Gyl ob 0byaoliy® 9b9d%bg,odgdooao
LAsbo@Bgmo gyamol 1 2390©0bg, 3 13 Logsbol dodibgbs ggenols o LE®0Jmbgdls
dodol L5 0b@g@gomols @og0m. 30dmygbgdyemo 3md309@ga o dBogdo agbye ©s oby-
@oliy®gbemgob Gg9dbEgddo - Times New Roman (Kupuummna),boaoem Jo@mgagbmgeb @gl@do
Lako®ms godmgoygbmo AcadNusx. IHog@ol bmds — 12. LEsGool mseb gbps sbanwgls CD
LEs@oom.

2. LASA00L JEPEPMds 5O Yoo 9oy gbgl 10 y39Mbg bogegdls ws 20 ag90bg dgBb
0@ gAMoL ool s Ggboydggdols (0byeoliy@, dyligan ©s Jo@myen gbgdbby) homganom.

3. LAs@0sdo Loko®ms godydogl: bogombol sd@oommds; 3genggol dobsbo; bisggen ggo
dolboans o 20dmygbgdygero Igmnmegdo; Jowgdymmo g gagoo s domo goblbyxs. 9Jlidg@modgb-
Ayeo babosmol bEs@ogdols Fo@dmagbolisl sg@m®gdds gbos dogmommb Lsgdlidg@modgb@m
3bmggegdols Lobgmds s GomEgbmds; oY@ 3035 gdols s wodobgbols Jgmmegdo (3F 3539
3950l 30MmMbdgddo).

4. LGOSl mob Pbs osbewgl @gboydg obyeoliy®@, Gylyge s Jodmnyga 969Dy
sMobogegd bobggo®o gg9@w@ols JmEgmmdols (bomasyg®ol, sg@mmgdols, s glgoyemgdols
domomgbom ©s gbs dgoogegl dgdmgy 3obymxomgdgdl: dobobo, dsbsms s dgmmegdo,
Pggagd0 s ©obliggbgdo; BgJb@usm o bsfomo s@ 9bws ogmlb 15 LE®oJmbbyg bsjangdo)
> boggobdm Lo@dyggdol hodmbomgsgro (key words).

5. gb®ogrgdo Loko®ms [o@mdmowaobmon bsdgdwo Lobom. yggans 0x3@yano, dgdo-
X03909@0 s 3Mm396G Y0 Inbo3gdgdo ¥bos dgglodsdgomegl BgJl@do Jmygeboals.

6. BOGHOLYOsngdo gbes ogml 3mbE@sbEy@o; Lydomgdo, bobsbgdo, wosg@sdgdo
- obomoy@gdymo, obmdMomo s Lomobo@m seaomsl holidymo. @gbBagbma®sdgdols
BOAMsbangdo Fo@dImoaobgm 3mbo@ogdo godmbobymmgdom tiff gm®ds@do. dogHmagm@m-
byg@omgdols Fo@fgdgddo Lododms dogmommm mggms@ol ob mdogd@ogol Lodygsagdom
35000950L ba@olibo, sbomsagdols dgmgdgols ob 033G 9abs300L dgmmo s s@bodbmm Uiy-
om0l bgos s Jggos bofoagdo.

7. Lododgeom 5gBm@gdols agoM9d0 LEsE05Tdo s@0obodbgds 0boiosmgbols msbps®mgom,
93beg@ols — giEbomy@o GEsbL Mo 3E00m.

8. LASHOSL MSb YYbws shanwgl sg@BMMols Jogd asdmygbgdyero Lodsdyerm s yiEbm-
9@0 dOmdgdol dodenoma®ogzoygmo bos (dmam 5-8 Faol Low®dom). sbdsbydo Fymdom
Fomdmpagboan  bodgoma®sgoyge Losdo dogmomgmn xg® Lodsdygarm, dgdwgy gibmgero
53B™@950 (2350, 06005 gbo, LGl Lomsy®o, gy@bsaol slsbgagds, aodmzgdols
s 00, (gao, g9@bsgnols Ne, 30039em0 05 dmgrm 39M©gb0). Jmbma@sgools dgdmbgggsdo
dogmomgmn  asdmigdol [gmo, saomo s 239090l Loghmm @omwgbmds. &9JL@Edo
33o0@5H e ghbogrgddo 9bos Joymommm s53@mEA0L dglodsdolo N @o@g@s@yg@ol Lools
dobggom. dobsbdgfmbogros, @md 300090y Tyodmgdols 9dg@glo bsfogro ogml 5-6
Jeool Low®dol.

9. LAGOSL mob gbs Sbargl: o) sfglgdoymgdol ob LodgiEbogdm bgarddwgsby-
ol (odwyobgds, ©sdm(dgoygmo bygandm(g@oms ©s dgkoom; &) o@gol bdgizos@mol@ols
sdm{dgogmo g3gbbos, MMIgendoz Jomomgdyao 0dbgds bsgombols @ gogmmds, dsbsgnols
Lo 3domds, 3g0mEols Lobpmmds, dgogagdols bodgEbogdm-3@sd@oggeo d60dgbganmds.

10. LEs@ools dmenml bako®ms gggems sgBm@ols bgandm§gds, @mdgamms Gomgbmds
o 9bws s@gdo@gdmogls 5-L.

1. @gesdios 0@mggol ygwgdsl dgobfmaml LEs@os. Bgdb@dby Igdomds s dg-
X9M90> bpgds Losgdm@am m@oyobsaols dobgwgom.

12. ogdggdgmos Mgosdosdo olgmo LEs@ool [omoagbs, Gmdgmoi obsdgkoao
Jodagboano ogm bbgs GgosdiEosdo b a0dmdggybgdgao ogm bbgs aodmzgdgddo.

>0bodbyao F9ligdol wedwgggol dgdmbgggsdo LHs@ogdo o@ asbobogangds.




GEORGIAN MEDICAL NEWS
No 12 (321) 2021

Cooepoicanue:

Grygoruk S., Dudukina S., Sirko A., Matsuga O., Malyi R.
PREDICTION OF STAGED SURGICAL TREATMENT OUTCOME IN PATIENTS
WITH CONCOMITANT CAROTID AND CORONARY ATHEROSCLEROTIC ARTERIAL DISEASE......ccccceviviiiiieeerenene 7

Asmmes T.M., 3aropoanuii H.B., Jlazko ®.J1., beasik E.A., Aiues P.H.
KOHUEILMA OITEPATUBHOI'O JIEUEHVSI BHYTPUCYCTABHBIX ITEPEJIOMOB JIMCTAJIBHOI'O OTIEJIA
BE}]PEHHOﬁ KOCTU. ITNTIACTUHA LCP UJIN PETPOFPA)IHb[V[ NMHTPAMEAVJUUISAPHBIU IHTUDT ..o 12

Tumodeen A.A., Yuko H.A.
KIIMHUKO-PEHTTEHOJIOTMYECKA S XAPAKTEPUCTUKA AMEJIOBJIACTOM
YEJIOCTEN U UX JTIUODEPEHIIAAJIBHA ST JIUATHOCTHKA ..o e e sse e e seseeeeeon 19

Borysenko A., Kononova O., Timokhina T.
NEAREST RESULTS OF TREATMENT OF EXACERBATED GENERALIZED PERIODONTITIS
IN PATIENTS WITH MANIFESTATIONS OF PSYCHOEMOTIONAL STRESS ..o 28

Sukhonosova O., Toporkova O.
GENDER AND AGE ASPECTS OF EPIDEMIOLOGY
OF CHILDHOOD EPILEPSY AND ITS PROGNOSIS ...ttt sttt sttt sttt eneneenen 32

Jachvadze M., Cholokava N., Gogberashvili K.
INFLUENCE OF VITAMIN D ON HUMAN HEALTH (REVIEW).....cviiiiiiiiiieiieiieececeetet ettt ss e stassaesaeneens 36

Solomenchuk T., Lutska V., Kuz N., Protsko V.

DAILY PROFILE DYNAMICS OF BLOOD PRESSURE AND DIASTOLIC FUNCTION

OF LEFT VENTRICLE IN CARDIAC REHABILITATION PATIENTS DEPENDING

ON SMOKING FACTOR ...ttt ettt e et e st e s st e st e e st e s e enseenseeaseessessseaseesseensee s e enseenseenseanseerseaneesnsenseenseenseanses 42

IIpusasnosa H.H., Herpeda T.B., Cyxopykos B.B.. bosTt 10.B., 3a6poauna JL.II.
HEMPOIICUXOJIOTMYECKHUIM AHAJIM3 HAPYILIEHUM BBICHINX TICUXUYECKUX OYHKIWN
Y BOJIBHBIX C PABHBIMU TUITAMU TEUEHU S PACCESHHOI'O CKIIEPOSBA ......ooiiiiiiiiienicneeeeecceeeere e 51

Halabitska 1., Babinets L., Kotsaba Y.
PATHOGENETIC FEATURES OF COMORBIDITY OF PRIMARY OSTEOARTHRITIS
AND DISEASES WITH EXOCRINE PANCREATIC INSUFFICIENCY ....cctiiiiitietietieeieieietesie st siessesreeseeseesaessessessessessesssessessens 57

Rynhach N., Kuryk O., Nesvitaylova K., Mostiuk O., Cherkasova L., Bazdyriev V.
PECULIARITIES OF MORTALITY DUE TO NEOPLASMS IN UKRAINE:
WHAT ARE THE THREATS OF COVID- 19 PANDEMIC?........ccoieiieieieiesiesiesteeeet ettt sse st st eteetaessessessessessessessesseeseeseeseas 62

Lichoska-Josifovikj Fana, Grivceva-Stardelova Kalina, Joksimovikj Nenad,

Todorovska Beti, Trajkovska Meri, Lichoski Leonid

PREDICTIVE POTENTIAL OF BLOOD AND ASCITIC FLUID LABORATORY

PARAMETERS FOR SPONTANEOUS BACTERIAL PERITONITIS IN PATIENTS WITH CIRRHOSIS ......c.ccoeeiviiirierenne 69

HInnamueBa K.A., KacenoBa A.C., [ToryskroB M.I., Kapamynnuna P.A., Bekenosa A.O.
BJIMSAHUE ®U3NOJIOTUYECKOI'O U [TATOJIOTUYECKOI'O CHA
HA KIIMHUYECKUE XAPAKTEPUCTUKU CAXAPHOI'O JUABETA TUITA 2 (OB30P)....ioiieiieiieeeeeeeeeeee e 75

Kovadevié¢ S., Sobot V., Vejnovié A., KneZevi¢ V., Milatovi¢ J., gegan D.
FAMILIAL CIRCUMSTANCES AND PSYCHOLOGICAL CHALLENGES
IN ADOLOSCENTS WITH HISTORY OF CHILDHOOD ABUSE.......oooiiiiitiiee ettt 80

Akhalkatsi V., Matiashvili M., Maskhulia L., Obgaidze G., Chikvatia L.

UTILIZATION OF HYDROCORTISONE ACETATE PHONOPHORESIS IN COMBINATION

WITH THERAPEUTIC EXERCISE IN THE REHABILITATION MANAGEMENT

OF FUNCTIONAL LIMITATIONS CAUSED BY KNEE ARTHROFIBROSIS ......cccoviiiiiiiieieeiceteee ettt 86

Sultanishvili T., Khetsuriani R., Sakvarelidze 1., Arabuli M., Petriashvili Sh.
MORBIDITY ASSESSMENT ACCORDING TO GENDER IN GEORGIAN STUDENTS .....coiiiiiiiririeieeenenenenieseeieeiene 91

© GMN 5



MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

Goletiani C., Nebieridze N., Kukhianidze O., Songulashvili D., Gigineishvili A.
THE ROLE OF BURSTS IN SENSORY DISCRIMINATION AND RETENTION
OF FAVORED INPUTS IN THE CULTURED NEURAL NETWORKS ......c.ccooiiiiiiiiiiiiieciireceeeeee e 96

Pomanenko K.K., Kapnunckas E./l., [Ipo3opoBckuii /1.B.
BJIMSIHUE BAPYCHOM JIE®@OPMAILIMU CPEJIHEI TPETU BEJIPA
HA CHJTY MBILULL HAKHEN KOHEUHOCTH ..o essase s seessees s 102

Abazadze S., Khuskivadze A., Kochiashvili D., Partsvania B.
DEPENDENCE OF PROSTATE TISSUE PERMEABILITY ON THE WAVELENGTH
OF RADIATION IN THE INFRARED RANGE OF THE SPECTRUM ......ccccoiiiiiiiiiiiiieictcteeceseseetee s 111

Goksadze E., Pitskhelauri N., Chikhladze N., Kereselidze M.
TRACKING PREGNANCY OUTCOMES: DATA FROM BIRTH REGISTER OF GEORGIA ........ccccoviiirieieieieeieeeee e 115

Khudan R., Bandas 1., Mykolenko A., Svanishvili N., Krynytska I.

THE INFLUENCE OF CHRONIC HYPERHOMOCYSTEINEMIA ON PHAGOCYTIC

AND METABOLIC ACTIVITY OF PERIPHERAL BLOOD NEUTROPHILS

IN CASE OF LIPOPOLYSACCHARIDE-INDUCED PERIODONTITIS .......ccooiiiiiiiniiiieitctcteescseeeeeeeeeeeere e 119

Shavgulidze M., Babilodze M., Rogava N., Chijavadze E., Nachkebia N.
EARLY POSTNATAL DYSFUNCTIONING OF THE BRAIN MUSCARINIC CHOLINERGIC SYSTEM
AND THE DISORDERS OF FEAR-MOTIVATED LEARNING AND MEMORY ......coccoitiiiiiiiireieeneteeeseeeieseeeieeee e 125

Aodyaanze K.3., Xpuuns H.B., [lanapa M.b., [lapinamsuau H.C., Typadenuaze-Po6akunze C./J., Canuxunze T.B.
MOPDOJIOTUYECKUE U3MEHEHNMSI BHYTPEHHUX OPTAHOB KPBIC
I[MPU AJIJIOKCAHOBOM JMABETE B DKCITEPUMEHTE .......ccooiiiiiiieieeesetee ettt ens 131

Batyrova G., Umarova G., Kononets V., Salmagambetova G., Zinalieva A., Saparbayev S.
AIR POLLUTION EMISSIONS ARE ASSOCIATED WITH INCIDENCE
AND PREVALENCE OF BREAST CANCER IN THE AKTOBE REGION OF WESTERN KAZAKHSTAN......c.ccceevvvrerrnnnne. 135

Ckpsinka ILA., Haiigny, O.B., Tumuyenko O.B., Xumuu M.C.,

Kosumkypr E.B., Kopenesa K.b.

OLIEHKA KAYECTBA [IMThEBOI BOJOIIPOBOJHOM BOJIbI

[10 CTEITEHM KOHTAMUHALIIMN MUKPOCKOITMYECKUMU 'PUBAMU.......ccoooiiiiiiiiiiiiiicicncnenteeeeeeeceeee e 141

Baaunckas O.M., Tepemenxuii B.U., ’Kaposckas U.M., lllup6a M.IO., HoBunkas H.b.
IMPABO IMAIITMEHTA HA KOHOUAEHIIMAJIBHOCTD B COEPE 3JIPABOOXPAHEHUS .......coveieeieeeeeeeee 147

Zaborovskyy V., Bysaha Y., Fridmanskyy R., Manzyuk V., Peresh 1.
PROBLEMATIC ISSUES OF EXERCISE OF THE RIGHT
TO EUTHANASIA THROUGH THE PRISM OF INHERITANCE LAW ....c.oooiiiiiiiiiiiieceeseseseeteteeeeeeeeve e 153

Khabadze Z., Ivanov S., Kotelnikova A., Protsky M., Dashtieva M.
THE INFLUENCE OF FINISHING PROCESSING FEATURES
ON THE POLYMERIZED COMPOSITE SURFACE STRUCTURE........ccootitiiiiriiiietreee ettt 159

ToxmuiasikoBa A.b., Capkyinosa 7K.H., Kagapaxmanosa I.b., Capkyios M.H.,
Yrenkanuesa A.Il., Xamuayiia A.A., Kannesa b.M.
YPOBEHb S1008 B CBIBOPOTKE KPOBU KAK ITPOTHOCTUYECKUI

DAKTOP UCXOJIA TP BTOPUYHDBIX [TOPAYKEHUSAX 'OJIOBHOI'O MOSBITA ...t 162
Telia A.

DOMINANT AEROALLERGENS AND DEMOGRAPHIC FACTORS ASSOCIATED

WITH ASTHMA AND ALLERGIC RHINITIS.... ..ottt ettt ae e et e e eas e e e nseeenseeeenseesnsaesnsaeennns 168

Hxoxanze T.A., byanze T.K., Fanosumsuiau M.H., Mocuiaze C.P., Curya T.I', Jle:kaBa T.A.
N3MEHUYNBOCTb TEHOMA T10 TPUMECTPAM BEPEMEHHOCT.......cccoiiiiiiiiiiceeeee et 174



GEORGIAN MEDICAL NEWS
No 12 (321) 2021

@edols dopomo dobggbgdergdo (52%), aoblisgnm®gdom
dobodgdTo (47%), sdm@Egool Jomogno dohggbgdgano
(31%), hggbgdol aoMgdg Loggoldm 33gmgdols oo
30039600 Inbodmgddo (25%).

OOLg@mosby ©o m@OLygmmdols 909090y
bgesdbgoggemmds Mgaoldol Bodol LoliEgdgdols dgd-
39md0m Mol 0bmgsEoyg®o dowamds odsgro ©s bo-
Ygoeem Jgdmbsganols Jmby Jgggbgdolsmgol,@oi odanggs

Lo gdol Jogms 3m3gamszosdo godmsgmobml be-
3090m0  bmEos@m@-g30bmdogg®o s Jiggomo dobo-
oo gdamgool gogargbs @goms ©s dogdgms xsbddmg-
edoby. dmbs39990bg  woxydbgdom  gbsdangdgaros
39396090 0b@gMhg9b0gdol oy gadgs, GmImgdois
dobbow oobabogl wsdsmo s Lodgoem Fgdmloganols
dJmbyg 39969030 g0l s 3gMobo@omydo sgsmbdols
©s> boggooaosbmdols dgdocdgdsb.

THE INFLUENCE OF CHRONIC HYPERHOMOCYSTEINEMIA ON PHAGOCYTIC
AND METABOLIC ACTIVITY OF PERIPHERAL BLOOD NEUTROPHILS
IN CASE OF LIPOPOLYSACCHARIDE-INDUCED PERIODONTITIS

'Khudan R., 'Bandas 1., '"Mykolenko A., *Svanishvili N., 'Krynytska I.

'I. Horbachevsky Ternopil National Medical University, Ukraine; *Thilisi State Medical University, Georgia

Periodontal disease, which is usually defined as an inflam-
matory disorder, which involves both soft and hard periodontal
structures (ie, gingivitis and periodontitis), is the second most
common oral health problem after caries and has serious health
and economic consequences, which significantly impairs qual-
ity of life for those affected [18,27]. It should be noted that the
prevalence of periodontal disease differs in both developed and
developing countries [8]. So, in Europe severe periodontal dis-
ease is found in 5-20% of 35-44 years adults, and up to 40% of
older people [20]. At the same time in Ukraine, the prevalence
of periodontal disease among the population over the age of 35
reaches 85-95% [24].

In the pathogenesis of periodontitis, as well as any other in-
flammatory processes that accompany tissue damage, an impor-
tant role belongs to cellular defense mechanisms and especially
phagocytic cells — neutrophils and macrophages. The first to en-
ter the site of inflammation are neutrophils, which participate in
the neutralization of pathogens, absorbing them through phago-
cytosis (although less effective as monocytes/macrophages) [28]
and releasing a large number of free radicals (respiratory burst),
which have a pronounced bactericidal effect [9]. Moreover, neu-
trophilic granules contain a spectrum of substances intended
to destroy the bacterial cell wall (lysozyme, lactoferrin) and
hydrolytic enzymes (proteases, peptidases, oxidases, deoxyri-
bonucleases and lipases) [25]. In recent years, a new antibac-
terial defense mechanism has been discovered — formation of
neutrophil extracellular traps, which main function appears to
be evacuation of dental plaque pathogen-associated molecular
patterns [29]. According to Andryukov B.H. and co-authors neu-
trophils are not only modulators of inflammation, but also active
effectors of immune responses [3]. At the same time excessive
activation of neutrophils and hyperproduction of reactive oxy-
gen species (ROS) in response to periodontal pathogens can in-
duce tissue damage and lead to periodontitis persistence [13].
So, determining the functional state of neutrophils is important
in understanding the periodontitis pathogenesis.
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It should be noted that the progression of destructive phe-
nomena in periodontal tissues depends on a number of adverse
exogenous and endogenous factors, one of which may be high
level of homocysteine (Hcys) — hyperhomocysteinemia (HHcy).

Therefore, the aim of our study was to investigate the phago-
cytic and metabolic activity of peripheral blood neutrophils in
rats with lipopolysaccharide-induced periodontitis combined
with chronic thiolactone HHcy.

Material and methods. The study included mature inbred
white male rats (n=48) with a body weight of 180-200 g. During
the period of the experiment, animals were kept in controlled-
temperature (22+2°C) room with an adjustable light cycle
(12/12) and unrestricted access to water and food at the animal
facility of 1. Horbachevsky Ternopil National Medical Univer-
sity, Ternopil. Animal treatment and all experimental procedures
were performed in compliance with the European Convention
for the Protection of Vertebrate Animals used for Experimen-
tal and other Scientific Purposes (European convention for
the protection of vertebrate animals used for experimental and
other scientific purposes 1986). The Bioethics Commission of I.
Horbachevsky Ternopil National Medical University, Ternopil,
Ukraine approved the protocol of the experiment.

The animals were randomly divided into the following groups:
group 1: control (n=12); group 2: animals with a model of peri-
odontitis (n=12). For two weeks, the rats in this group were injected
40 pL (1 mg/mL) of E. coli lipopolysaccharide (LPS) (manufac-
tured by Sigma-Aldrich, USA) into gingival tissues every other day
[25]; group 3 — rats with chronic thiolactone HHey (n=12). Homo-
cysteine thiolactone was administered intragastrically (100 mg/kg
of body weight in 1 % solution of starch) once a day for 42 days
[26]; group 4 — animals with a model of periodontitis combined
with HHey (n=12). In animals of this group chronic thiolactone
HHcy was caused as described above. From the 29th day after the
start of HHey induction, animals were injected into the gum tissue
with LPS for 14 days in parallel with thiolactone homocysteine in
accordance to the above scheme.
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The rats were euthanized under deep thiopental-sodium an-
esthesia by cardiac puncture the day after the last LPS injection
(group 2 and 4) or the day after the last homocysteine thiolactone
administration (group 3). Blood samples were used for further
investigations. The population of peripheral blood neutrophils
was obtained by blood centrifugation at double density gradient
1.077 and 1.093 of ficoll-urografin [21].

As a test system for studying phagocytic activity of neutro-
phils were used standard latex particles for phagocytosis (10%
polystyrene suspension) with a diameter of 1.5 pm («Diaemy,
Russia). The neutrophil cell suspension was added to test tube
in an amount of 0.1 ml and incubated at 37 ° C for 60 min with
0.1 ml of latex suspension. Then smears were prepared on slides,
dried, fixed and stained with 1% solution of methylene blue. 100
neutrophils were counted in each smear [10].

As indices of phagocytosis were determined: phagocytic activity
(PA) by the number of phagocytic cells out of 100 counted (%);
phagocytic index (PI) — the number of phagocytosed latex particles
that are captured by a single cell; phagocytic number (PN) — the
number of phagocytic latex particles per 100 counted cells.

PN and PI were calculated by the formulas: PI = number of
phagocytosed latex particles/ PA; PN = number of phagocytosed
latex particles/100.

Oxygen-dependent bactericidal activity of peripheral blood
neutrophils was studied using nitroblue tetrazolium test (NBT-
test). This assay is based on the use of NBT, a yellow, water-
soluble, nitro-substituted aromatic tetrazolium salt (2,20-bis(4-
nitrophenyl)-5,50-diphenyl-3,30-(3,30-dimethoxy-4,40-diphen-
ylene)ditetrazolium chloride), with the ability to interact with
intracellular superoxide to create formazan. Neutrophils are in-
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cubated in the presence of the tetrazolium salt and subsequently
take up NBT into their cytoplasm where it is transformed by
superoxide radicals to purple-blue and water insoluble formazan
crystals. While formazan is trapped intracellularly, it may be ob-
served within the cells using an optical microscope [11].

During the spontaneous NBT-test (ST), the cell suspension of
neutrophils was introduced into a test tube in an amount of 0.1
ml, added 0.1 ml of 0.1% aqueous solution of nitroblue tetrazolium
and incubated at 37 ° C for 40 min with 0.1 ml of saline. During
the activated NBT-test (AT), the cell suspension of neutrophils was
introduced to a test tube in an amount of 0.1 ml, added 0.1 ml of
0.1% aqueous solution of nitroblue tetrazolium and incubated at 37
° C for 40 min with 0.1 ml of latex suspension.

The reaction was evaluated by counting 100 neutrophils for
the presence of formazan crystals in the cytoplasm. In the cyto-
plasm of cells that react positively with NBT, the precipitation
of purple-blue formazan crystals was recorded. In the cytoplasm
of cells that react negatively with NBT, formazan crystals were
absent. The percentage of formazan-positive cells (dye granules
occupy at least %4 part of the cytoplasm) was calculated in a
spontaneous test and in an activated test.

Reserve ratio (RR) and metabolic activation coefficient
(MAC) were determined to characterize the reserve capacity of
oxygen-dependent metabolism. RR and MAC were calculated
by the formulas: RR=AT/ST; MAC=AT — ST/AT, where AT —
% of formazan-positive cells in activated NBT-test; ST — % of
formazan-positive cells in spontaneous NBT-test.

The experimental data were processed and analyzed using MS
Office 2016 EXCEL (Microsoft Corp., USA) and Statistica 7.0 soft-
ware (StatSoft Inc., USA). The distribution of data was analyzed in

Table 1. The indices of functional state of peripheral blood neutrophils in rats with LPS-induced periodontitis
without comorbid pathology and combined with chronic thiolactone HHcy (Me [Q25-Q75])

Experimental group
Parameter Control Periodontitis HHcy Periodontitis + HHcy
1 3 4
Suspension of peripheral blood neutrophils
69.50 86.00 79.00 60.00
Phagocytic activity (PA), (64.00; 71.00) (84.00; 95.50) (76.00; 81.00) (57.00; 64.00)
% Kruskal-Wallis criterion H=38.29; p<0.001*
p,,<0.001* _
_ p,,=0.138
p173:0.360 p:< 0.001* p,,<0.002* _
p,,~0.512
4.73 4.10 4.63 2.01
(4.40; 4.98) (3.89; 4.45) (4.35; 4.93) (1.73;2.37)
- 1 1 1 = . *
Phagocytic number (PN) Kruskal-Wallis criterion H=31.35; p<0.001
p,,=0.256 _
p,,=0.999 P> 005‘2502* p,,<0.001* -
p,,<0.001* P
6.97 4.64 6.05 3.40
(6.44; 7.42) (4.37;5.02) (5.69; 6.25) (2.74; 3.79)
- 1 1 1 = . *
Phagocytic index (PI) Kruskal-Wallis criterion H=40.72; p<0.001
p,,<0.001* _
p_=0.528 pzszgéﬂ p,,<0.001* -
p,,<0.001* P

Note 1. p, . p, ,p,,- the probability of differences between control and experimental groups; p, , - the probability of differences
between the group with periodontitis and group with HHcy; p, ,- the probability of differences between the group with periodontitis
and group with periodontitis combined with HHcy; p, ,- the probability of differences between the group with HHcy and group with
periodontitis combined with HHcy. Note 2. * — statistically significant results

120



GEORGIAN MEDICAL NEWS
No 12 (321) 2021

accordance with the assessment of normality by the Kolmogorov-
Smirnov test. The obtained values had not a normal distribution, so
comparison of three or more groups on a quantitative basis was car-
ried out using Kruskal-Wallis test followed by the Mann-Whitney
test for pairwise comparison of groups, taking into account the Bon-
ferroni correction. All data were presented as a median and quartiles
(lower and upper) — Me (Lq; Uq). A probability level (p-value) of
less than 0.05 was considered to be statistically significant.

Results and discussion. The results of our studies showed an
increase of neutrophils’ PA in rats with only LPS-induced peri-
odontitis by 23.7% (p<0.001) vs. control group (table 1).

In rats with LPS-induced periodontitis combined with chronic
thiolactone HHcy, a decrease of this index by 13.7% relative
to control was found, but these changes were not significant
(p=0.512). It should be noted that the PA of neutrophils in this
group of animals was significantly lower by 30.2% relative to
rats with only LPS-induced periodontitis.

Regarding PN, this index in rats with only LPS-induced peri-
odontitis significantly did not change vs. control group. In rats
with LPS-induced periodontitis combined with chronic thiolac-
tone HHcy, this index was decreased by 2.4 times vs. control (p
<0.001), which was 2.0 times lower than in rats with only LPS-
induced periodontitis.

PI in rats with LPS-induced periodontitis without comorbid
pathology significantly decreased by 33.4% vs. control group.
In rats with LPS-induced periodontitis combined with chronic
thiolactone HHcy, this index was decreased by 51.2% (p<0.001)
vs. control and by 26.7% vs. rats with only LPS-induced peri-
odontitis, but these changes were not significant (p=0.315).

The number of formazan-positive neutrophils in the spontane-
ous NBT-test in rats with LPS-induced periodontitis increased
by 25.8% (p=0.003), and in the activated — by 42.9% (p=0.001)
vs. control group (table 2). The MAC of peripheral blood neutro-
phils significantly increased by 44.2%, and RR did not change
significantly vs. control group.

In animals with LPS-induced periodontitis combined with
chronic thiolactone HHcy, the number of formazan-positive
neutrophils in the spontanecous NBT-test increased more
markedly — by 80.6% (p=0.001) vs control, which is 43.6%
significantly higher than the data of rats with only LPS-
induced periodontitis. Regarding the number of formazan-
positive neutrophils in the activated NBT-test, this index sig-
nificantly increased by 58.9% vs. control, but did not differ
significantly from the data of animals with only LPS-induced
periodontitis. A similar trend was observed with regard to the
MAC of peripheral blood neutrophils. This index increased

Table 2 .The indices of peripheral blood neutrophils NBT-test in rats with LPS-induced periodontitis without comorbid pathology
and combined with chronic thiolactone HHcy (Me [Q25-075])

Experimental group

(25.00; 32.50)

Parameter Control Periodontitis HHcy Periodontitis + HHcy
1 2 3 4
Suspension of peripheral blood neutrophils
28.00 40.00 30.00 44.50

(36.50; 46.00)

(29.00; 32.50) (40.00; 49.00)

Formazan-positive cells in

Kruskal-Wallis criterion H=33.34; p<0.001*

activated NBT-test (AT), % p,,=0.001*

(15.00; 16.00)

P Py p..<0.001* ~
p.<0.001* p, =0.999 »

14 0"

15.50 1930 e —

(18.50; 22.00)

(18.00; 20.00) (26.50; 29.50)

Formazan-positive cells in

Kruskal-Wallis criterion H=36.67; p<0.001*

spontaneous NBT-test (ST), %

(24.42; 32.03)

p]72:0.003* _
= * pz-3_0'999 — * _
1-4 :
27.41 39.53 29.43 43.95

(35.97; 45.58)

(28.38; 31.92) (39.29; 48.42)

Metabolic activation

Kruskal-Wallis criterion H=32.36; p<0.001*

coefficient (MAC)

p,,=0.001* _ "
p. .=0.999 P,;=0.003 p..<0.001* -
e p,.=0.999 4
p,.<0.001 24
1.84 2.02 1.61 1.58
(1.68; 2.10) (1.80;2.19) (1.53; 1.74) (1.45; 1.68)
TR — T "
Reserve ratio (RR) Kruskal-Wallis criterion H=14.00; p=0.003
p,,=0.999 s
p_=0.138 p,;=0.003 p..=0.999 -
- p,.=0.003* 34
p,,=0.129 24

Note 1. p, ,p,,p,,- the probability of differences between control and experimental groups; p, , - the probability of differences
between the group with periodontitis and group with HHcy; p, ,- the probability of differences between the group with periodontitis
and group with periodontitis combined with HHcy; p, ,- the probability of differences between the group with HHcy and group with
periodontitis combined with HHcy. Note 2. * — statistically significant results

© GMN

121



by 60.3% (p<0.001) vs. control group, which is 11.2% higher
than the data of animals with only LPS-induced periodontitis,
but these changes were not significant. The RR of periph-
eral blood neutrophils in rats with LPS-induced periodonti-
tis combined with chronic thiolactone HHcy decreased by
14.1% vs. control group, but these changes were not signifi-
cant. At the same time, the RR in this group of animals was
significantly lower by 21.8% compared to animals with only
LPS-induced periodontitis.

Thus, the study of the functional state of peripheral blood
neutrophils in case of LPS-induced periodontitis showed an in-
crease in their phagocytic activity with a simultaneous decrease
of absorption capacity. Regarding the NBT-test, in animals of
this group the number of formazan-positive neutrophils signifi-
cantly increased in both spontaneous and activated NBT-test vs.
control group, which indicates the activation of oxygen-depen-
dent microbicidal mechanisms.

It is known that the destruction of absorbed microbes and
viruses by phagocytes occurs with the involvement of oxygen-
dependent microbicidal mechanisms, which are realized by
generating of a number of ROS, such as superoxide radicals,
hydrogen peroxide, hypochlorous acid, hydroxyl radicals, and
chloramines, by an enzyme complex known as nicotinamide ad-
enine dinucleotide phosphate-oxidase/Nox2 (NADPH) oxidase
[15,19] and their effects on the absorbed object. Reducing of the
bactericidal activity of phagocytes can contribute to the survival
of bacteria, their reproduction and chronicity of the inflamma-
tory process [23].

The results we received are consistent with the results of E.V.
Mokrenko and P.D. Shabanov, who simulated inflammatory-
degenerative lesions of the soft tissues of the periodontium in
rats and found a significant increase of PN (by 26%) and the
index of phagocytosis’ completion (by 22%) on the background
of a decrease (by 31%) of the count of neutrophils involved in
phagocytosis [16]. Along with this, the indices of the spontane-
ous NBT-test increased by 63%, and the activated — by 35%.
At the same time data on phagocytosis by neutrophils from
peripheral blood in individuals with periodontitis are contro-
versial. There are data both of reduction [4] and increase of
phagocytosis by neutrophils [17]. V. M. A. Carneiro et al. evalu-
ated the phagocytic function of peripheral blood neutrophils in
periodontal disease (30 subjects), in comparison with 27 con-
trol individuals without periodontal disease [6]. A significant
reduction in phagocyte functions was observed in individuals
with periodontitis. Other researchers, examining the indices of
spontaneous NBT-test in patients with chronic generalized peri-
odontitis, found that in all individuals they were significantly
higher than in healthy controls, although they decreased with
the increasing of the severity of the disease [1]. There are data
that in case of moderate and severe generalized periodontitis,
the number of neutrophils with incomplete phagocytosis in the
oral fluid increases. In addition, the decrease of the absorption
capacity of phagocytic polymorphonuclear leukocytes of blood
and gums occurs on the background of high activation of cells
to phagocytosis [22].

Chronic thiolactone HHcy adversely affects the functional
and metabolic activity of peripheral blood neutrophils in case
of LPS-induced periodontitis in rats, which is confirmed by a
violation of the process of phagocytosis, a more pronounced de-
crease of absorption capacity and depletion of reserves of these
cells. Influence of Heys on neutrophils is less understood. In rat
neutrophils, Bryushkova and co-authors [5], showed expression
of N-methyl D-aspartate (NMDA) receptors and subsequent
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oxidative burst in response to Hcys. Researchers concluded that
expression of NMDA receptors on neutrophil membrane makes
neutrophils sensitive to Heys. Thus, HHey may induce addition-
al stimulation of immune competent cells. Alvarez-Maqueda M.
and co-authors [2] demonstrated that Heys increased superoxide
anion release by neutrophils to the extracellular medium, and
that this effect was inhibited by superoxide dismutase and diphe-
nyleneiodonium, an inhibitor of NADPH oxidase activity. They
also showed that Heys increased intracellular hydrogen perox-
ide production by neutrophils, that Hcys enhanced the activa-
tion and phosphorylation of mitogen-activated protein kinases
(MAPKs), specifically p38-MAPK and extracellular signal-
regulated kinase 1/2 (ERK1/2) cascade, and that the migration
of neutrophils was increased by Hcys. Requirement of protein
kinase B (a set of three serine/threonine-specific protein kinases
- Akt) and Erk1/2 signaling in inducing neutrophil extracellular
traps have been demonstrated by different researchers [7, 12],
but Joshi MB and co-authors showed an induction of Erk1/2 and
Akt phosphorylation in response to Heys in neutrophils [14].

Conclusion. LPS-induced periodontitis in rats is accompa-
nied by dysfunction of phagocytosis (increased phagocytic ac-
tivity with a simultaneous decrease of absorption capacity) and
activation of oxygen-dependent microbicidal mechanisms of
peripheral blood neutrophils, as indicated by an increase of indi-
ces of spontancous and activated NBT-test. Chronic thiolactone
HHcy adversely affects the functional and metabolic activity
of peripheral blood neutrophils in case of periodontitis, which
is confirmed by a violation of the process of phagocytosis, a
more pronounced decrease in absorption capacity and deple-
tion of metabolic reserves of these cells in rats with comorbid
course of LPS-induced periodontitis vs. animals with only LPS-
induced periodontitis. The observed disorders in the process of
phagocytosis in rats with comorbid course of periodontitis are
an important factor in reducing the non-specific organism re-
sistance which contributes to the progression of periodontitis.
The obtained results reveal new aspects of the high Hcys plasma
level influence on the course of inflammatory process in peri-
odontal tissues, which opens opportunities for improving patho-
genetic therapy in patients with periodontal disease combined
with chronic HHcy.
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SUMMARY

THE INFLUENCE OF CHRONIC HYPERHOMOCYS-
TEINEMIA ON PHAGOCYTIC AND METABOLIC AC-
TIVITY OF PERIPHERAL BLOOD NEUTROPHILS IN
CASE OF LIPOPOLYSACCHARIDE-INDUCED PERI-
ODONTITIS

'Khudan R., 'Bandas I., 'Mykolenko A., *Svanishvili N.,
'Krynytska I.

'I.  Horbachevsky Ternopil National Medical University,
Ukraine, *Thilisi State Medical University, Georgia

The aim of the study was to investigate the phagocytic and
metabolic activity of peripheral blood neutrophils in rats with
lipopolysaccharide (LPS)-induced periodontitis combined with
chronic thiolactone hyperhomocysteinemia (HHcy).

The experiment included non-linear mature male rats (n=48),
which were divided into 4 groups: control; animals with a peri-
odontitis model; animals with a model of chronic thiolactone
HHcy; animals with a model of periodontitis in combination
with chronic thiolactone HHcy. Phagocytic activity, phagocytic
index and phagocytic number were determined as indicators of
phagocytosis of peripheral blood neutrophils. The oxygen-de-
pendent bactericidal activity of peripheral blood neutrophils was
studied using nitroblue tetrazolium test (NBT-test).

Our research has found that LPS-induced periodontitis in
rats is accompanied by dysfunction of phagocytosis process
(increased phagocytic activity with a simultaneous decrease of
absorption capacity) and activation of oxygen-dependent micro-
bicidal mechanisms of peripheral blood neutrophils, as indicated
by an increase of indices of spontaneous and activated NBT-
test. Chronic thiolactone HHcy adversely affects the functional
and metabolic activity of peripheral blood neutrophils in case of
periodontitis, which is confirmed by a violation of the process
of phagocytosis, a more pronounced decrease in absorption ca-
pacity and depletion of metabolic reserves of these cells in rats
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with comorbid course of LPS-induced periodontitis vs. animals
with only LPS-induced periodontitis. The observed disorders
in the process of phagocytosis in rats with comorbid course of
periodontitis are an important factor in reducing the non-spe-
cific organism resistance which contributes to the progression
of periodontitis. The obtained results reveal new aspects of the
high Hcys plasma level influence on the course of inflamma-
tory process in periodontal tissues, which opens opportunities
for improving pathogenetic therapy in patients with periodontal
disease combined with chronic HHcy.

Keywords: periodontitis, hyperhomocysteinemia, phagocy-
tosis, peripheral blood neutrophils.

PE3IOME

BJIUSIHUE XPOHUYECKON THNEPTOMOIIUCTE-
MHEMHUU HA ®PAI'OHUTAPHYIO U METABOJIMYE-
CKYIO AKTUBHOCTb HEWMTPO®UJIOB KPOBU B
YCJIOBHUSAX JIMITOITIOJIMCAXAPUI-UHAYLIUPO-
BAHHOI'O TAPOJIOHTUTA

Xynau P.U., 'Bangac U.A., 'Mukosnenko A.3.,
*Ceannmsuian H.3., 'Kpunnukas W.51.

Teprnononbckutl HAYUOHANLHBIL MEOUYUHCKULL YHUBEPCUMEen
um. UA. Topbauesckozo, Vikpauna, >Tounucckuili 2ocyoap-
cmeennvlll MeOuyunckuil ynusepcumem, I py3zust

Ienbio nccnenoBaHus SIBUIOCH ONPEACTUTh (arouTapHyro
U MeTabOoNNYeCKyl0 aKTUBHOCTh HEUTpO(MIOB mnepudepuue-
CKOIf KPOBHM y KpbIC C JIMIIONOJIMCAXaPUI-WHIYIHPOBAHHBIM
HApOJOHTUTOM B COYETAHHUH C XPOHMYECKOH THOJIAKTOHOBOM
TUIIEPrOMOLIUCTEHHEMHUECH.

B skcnepuMeHT BKIIIOYEHBI HEJIMHEHHBIE I10JIOBO3PEJIbIe
KphICchl-caMIbl (n=48), KOTOpbIE pa3fesieHbl Ha 4 TpyIIbL:
KOHTPOJIb; JKUBOTHBIE C MOJENbBIO MAapOAOHTHTA; KUBOTHBIC
C MOJE/IbI0 XPOHUYECKON THOJIAKTOHOBON I'MIIEpProMOLUCTE-
uHemuu (I'TLI); xUBOTHBIE C MOZEIBIO MApONOHTHTA B CO-
YeTaHUU ¢ XpoHudecko TuonakronoBo I'T'Ll. Onpenensnn
(arounTapHyro aKTUBHOCTb, (harolUTapHbIH HHACKC U (paro-
nurapHoe 4uciao. OKCUTeH-3aBUCHMYI0 OaKTePULUIHYIO aK-
THBHOCTb HEHTPO(HIOB KPOBH M3Yy4alH C IIOMOILBIO TECTA C
HuTpocuHuM terpaszonuem (HCT-recr).

IIpoBenenHoe ucciaeqOBaHUE Yy KpbIC C JIMIIONOIMCAXapUI
(JIIIC)-nnyimpoBaHHBIM ApPOAOHTUTOM BBISBUIIO HAapyLICHUE
nporiecca aromnutosa (MOBBIICHHE (HATOMUTAPHON AKTHBHO-
CTH C OJHOBPEMEHHBIM CHIKEHHEM HEHTPO(QHIOB MOIIOIIAIO-
el CnocOOHOCTH) U MOBBIIICHUE OKCUT'€H-3aBUCUMON OakTe-
PHLIUIHON aKTUBHOCTH HEUTPO(DHIOB KPOBH, HA YTO YKa3bIBACT
yBEJIMYCHHE IIO0Ka3aTesiel CHOHTAHHOTO M AKTHBHUPOBAHHOIO
HCT-recra. Xponuueckass tuonakronoBas ['TL] HeraruBHO
BIMSICT HA (DYHKIIMOHAIIBHYIO U METa0OIMYECKYI0 aKTUBHOCTh
HEUTPO(DHIOB KPOBH, YTO MOATBEPIKAACTCS] HAPYILICHUEM IIPO-
necca ¢aronurosa, Oonee BBIPAKEHHBIM YMEHBIICHHEM I10-
DJIOMIAIONIeH CIIOCOOHOCTH ¥ HCTOLICHHEM MEeTa0oIHYeCKUX
Pe3epBOB ATHUX KIIETOK Y KpbIC ¢ KoMOpOHIHbIM TeueHueM JITIC-
UH/YLIPOBAaHHOTO IApPOJOHTUTA OTHOCHUTEJBHO JKUBOTHBIX
¢ u3onupoBaHHbIM JIIIC-UHIYIMPOBAaHHBIM MAPOJIOHTHTOM.
Habnronaemble paccTpoiicTBa mporecca (Garomurosa y Kpbic ¢
KOMOPOUIHBIM TEYCHHEM MapOJOHTUTA SIBIISIOTCS 3HAYUMBIM
(GakTopoM CHIDKEHHs HeCHelU(UUSCKOH PEe3MCTEHTHOCTH
OpraHm3ma, 4To CII0COOCTBYET NPOTrPEeCCHPOBAHMIO MAPOOH-
tuta. [lonydyeHHble pe3yabTaThl PaCKPHIBAIOT HOBBIC ACIIEKTHI
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BJIMSIHHSI BBICOKOTO YPOBHS T'OMOLIMCTEHHA B IJIa3M€ KPOBM Ha
TEUEHHE BOCIAIMTENILHOTO Ipoliecca B TKAHIX MapoAOHTa, OT-
KpBbIBasi BOSMOKHOCTHU YJTy4IICHHUs ITaTOI€HETHYECKOH Tepanuu
[ALIUEHTOB C MAapOJOHTUTOM B COYETAHUH C XPOHHYECKOH I'd-
MIEProOMOLIUCTEHHEMHUECH.
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EARLY POSTNATAL DYSFUNCTIONING OF THE BRAIN MUSCARINIC CHOLINERGIC SYSTEM
AND THE DISORDERS OF FEAR-MOTIVATED LEARNING AND MEMORY

Shavgulidze M., Babilodze M., Rogava N., Chijavadze E., Nachkebia N.

Ivane Beritashvili Center of Experimental Biomedicine, Tbilisi, Georgia

The aim of the study was to investigate the early postnatal
dysfunctioning of the brain muscarinic cholinergic system as a
major factor in the development of cognitive disorders similar
with somewhat is noted in animal models of depression and in
patients with Major Depressive Disease (MDD). The problem
is highly topical because MDD is one of the most common dis-
eases in the world and is a serious cause of human death. The
appropriate strategy for treating of MDD is not fully understood
yet. This is complicated by the fact that MDD is a complex, mul-
tidimensional, heterogeneous disease accompanied by a range
of changes, including cognitive impairment, depressed mood,
anhedonia, decreased appetite and libido and so on [12,13].

Therefore, it is very topical and important to search for
new research approaches to elucidate the pathophysiology of
MDD, for which we consider it necessary to thoroughly study
the pathophysiological mechanisms of individual symptoms of
MDD on adequate, valid, animal models of this disease. Such
studies are of great importance in terms of both basic science
and clinical medicine.

Such a minding of scientific thinking is very important since
it is considered that the above-listed range of symptoms, accom-
panying MDD, should develop with the participation of various
factors, particular specific symptoms may be served by dysfunc-
tions of different neurotransmitters.

In the present study, special attention has been paid to the
muscarinic cholinergic system of the brain, as this system is in-
volved in the learning and memory mechanisms. In the central
nervous system, acetylcholine promotes many functions such as
learning, memory, attention, and motor control [7,14,16]. Mus-
carinic acetylcholine receptors (MAChRs) have recently been
shown repeatedly to play a role in learning and memory [1,3,5].
Therefore, there is a suggestion and we also share this view that
dysfunction of the cholinergic system may contribute to the de-
velopment of cognitive disorders during MDD [2,8].

We hypothesize that for the investigation of the role of dys-
functioning the brain muscarinic cholinergic system as the main
factor of cognitive impairment, accompanying various psycho-
neurological disorders, it is necessary to conduct experiments on
animal models where the dysfunctioning of the brain muscarinic
cholinergic system will be achieved without any specific (elec-
trolytic, cytotoxic and so on) damaging of nervous cells by ex-
ogenous factors. Such a way is a completely new methodologi-
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cal approach, worked out by Nachkebia et.al. [11], which was
also used in our study. The method involves dysfunctioning of
the brain muscarinic cholinergic system during the early post-
natal development (P7-P28) of rat pups and investigation of the
long-term effects of this procedure after achieving the adult ages
them. In general, the use of such a methodical approach allows
obtaining a relatively pure effect of dysfunctioning of the brain
muscarinic cholinergic system on the learning and memory in
various separate tasks of declarative and non-declarative learn-
ing and memory. Studies conducted on such animal models are
very important in terms of extrapolation to humans.

The present study examines the processes of learning and
long-term retention of information obtained in the two impor-
tant tasks of non-declarative memory - active avoidance, moti-
vated by foot shock-induced fear, and the elevated plus-maze,
based on the natural fear. We thought that the results obtained
will answer the important question of whether the tasks of learn-
ing and memory motivated by the natural and/or procedural fear,
are disturbed in animals that have been subjected, during early
postnatal development, to the dysfunctioning of muscarinic cho-
linergic system.

The urgency of the issue is very high, as the lasting effects
of early postnatal dysfunctioning of the brain muscarinic cho-
linergic system on learning and memory of the non-declarative
fear-motivated tasks have been studied by us for the first time.

Material and methods. Experiments were carried out on
male white wild rats (n=40). Four groups of animals were used
with special procedures for each one.

Experimental group I - rat pups (n=15) received subcutane-
ously Scopolamine (Scop. n=10) 30 mg/kg two times daily
during from postnatal day 7 (P7) to P28; Afterwards they were
maintained in home cages under special care. After adult age
(2.5-3 month) 5 rats were included in the experiments aimed
to investigate the changes of learning and memory in the two-
way active avoidance test. The second 5 rats received systemic
injection of Scop (15 mg/kg) and 30 min after were included
in the experiments aimed to investigate the changes of learning
and memory in the two-way active avoidance test. The third 5
rats received systemic injection of Melipramin [(Mel) 15 mg/
kg] and 30 min after were included in the experiments aimed to
investigate the changes of learning and memory in the two-way
active avoidance test.
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