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&?0-1396gMTo Smart Amp Mg5J300Lm30L, 60 Hrmmol gobdogermdsdo.

303m-(©MIobsb@Hmmo s MgEglomwo) ©s 393 ghmboym@GHmo gabm@Eodol dgmby oboogzowgdol
om3s dmbs VKORC1 s CYP2C9 9496900l "39¢nMo" s 393sb@wmemo segagdol (*1,2 o *3)
dobgz0m. 396mEGH030L 3mb3MgGHMwo 35M06EHOL To@sMgdwgdol 3Mm3Egbdwwmo dsB39b9dwol bEBSEGOL-

039960 5349853900 496bMM 309w s FmMHIMols Jobggzom:

s /n(L00—n)
N
bogo@: 1 - 960l Im398990 3gbmEH030L 35M056EH0L 3MMEIbE0 (3mdm - 96 3g@ghmboym@Em®o), N -
560b  dgbfogrowo 0bo30gdoL Mom©gbmds. B3d0LT0gMHO 3s05dgEBHMOL 0b®O3sGHMMIBOLMZOL MmMO
36033690 mdob 89sMgds 5BbMM 309w bGowIbEOL 3M0EHIMOMIOL (t) 4odmygbgdoo:

10



dgVobogy

Ml_MZ

JmSZ+m,?

890093900 5 29Blixs: VKORCI g960L Lbgsslbgs 396m@EHo3gdol Lobdomggdols 99w93900, sg3bsHmem
3Mm349-530590, foMdmygbowos L. 1-%y.
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3mdmbogmBo  39G90mbogmEo  3mimbogm@GHo
”&Wg)g@o 0bogzogdo B ppEy0s50 3s30g6Ggdo

o

badsomo #1. VKORCI 3960l 8960503980l bobdo®g s3b5sby60 300329ersgools yesbdmorger 0boozo0@98d0 @s 036Gmdde oo
©3535QIBICr 33309639880 (% Lsg®rooer Go29b2805b).
* - 058396960298 Jeatr0l bbgsmBs Uhodolhozerts bs®pdbers, p<0,001

oggbsHMMO  3M3Ms3ool  xobdOmawr  0bogzogddo  43zgwsbg  Jowowo  Lobdotoom  (74,6%)
299m300bs 39390 MmBogmEgo0 (AG g9bm@o3o) VKORCI g9bob dobgozom. 3mdmbogym@n®o "39wmemo”
(GG) ©d 39FBHBGHNYHo 23bmE030L (AA) 9obsfowgdsd Tgoaobs 13,6% s 11,8%, dgbsdsdobsc.
0OMIBIBoL dJmbg 35309bGH M X3MRBFo 390 Mo G030l 3mIMmbogmBHJdo 895009bwbgb 32,5%-U, Mo
36093690m3bs@ Fo0oos LogmbGHOmMEW® XamMBmsb dgsdgdom. 39Ggmmbogm@gdol 3Mm3gbdvaro
05h396909¢0 860d369wm3bs ©adswo 0gm, 300G LogmbBHMMEM xamxdo s Fgogbos 56,25%. o3
d99bgds  3m3mbBoymGMMo  INGBGHOL 2gbmEGHo3L, ol 3MsdBHo3Mws©  dggledsdgdms  Bozmb@Mmemm
X39IB0L 5bsEmy0® doB396909el s dgoy0bs 11,2%.

%

70
60
50
40
30

20
" ]
0
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beaymsoro #2. VKORCI 39bols 39603903980 bobdo®g s3bs beytio 3c3e9ersgool 0booz0@9880 (% bsgtoom Gsm@gbmdosh).
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VKORCI g960L 3000306 g30Hdol d0bgg0m, 3m3wams3ool xsdwmds dsh396909wds dmy3as 95090
b)6500:939@abg 5050 3OHM396G00 (65,5%) 299m3wobos 39¢gmmbogm@o 0bozowgdo, 3mdmbo-
3230 390MM0 ©s IMGBGHWOHO 060300700l 3MMmEgbEWmo 356396900 30 ogm 23 % s 11,5 %,
d9LodsTolo (b96M.2).

.3 CYP2CI 2960L 308m®xmwo 35600563900l 563969890 s3bsBMMo 3m3mmsgool 3erobo-
3996500 X BIOMY O NOHMIBMBOM 53500 06E0300gdT0 (% LogMmM MHoMEIbMBOWB). * - Bohzg-
63093l dmol Lbgomds LGoGOLGH03MMs© Lo®mfdmbms, p<0,001 Gog dggbgds CYP2CY g960L 3mero-
9O GFME0 350M00bEHIOOL FoB39bgdgEL, 535D S KIBIOMYE 0bogzomMs Mol bs3dsmE OO
296Lb30390900 0gm go8m3zwaboo bmyogMmo 3smpsbol dobgogzom.

CYP2C9 *1/°1 39bm@H030 (39060 G030l 3mdmbogm@o) xs6atmgw oboogoms 32,9%-00 ©sgod-
oMo, 85906 GMELsg 03039 336MBH030 MOMIdDNDOM 935V dOL FbmeErmE 14,5%-b 4s8mv)-
3w0bqo.

CYP2C9 *1/*2 396m@E030L 30:m396¢ o 3563969890 xs63Omgwgdls s mMmMIdMBOm ©53500gd+)-
g0l dmeol 30609000 2oblb3s30gdMs s Fggbodsdgdms 27,5%-U xsbdmmgwgddo bmem mMHmad-
0mb0s6 0bogz0gddo - 30,4%-. CYP2CY *1/*3 99bm@H03ds xsbdhmgwr 0bogo ©gddo 8gsyobs 16,1%.
50b0odbmwo 8sB396909ewoE BsMfdMbmo gsblbgszwgdm®s MMHMIBdMDBoBO 35309BEJd0ML sbsgrmyowm®o
95B395900boy96, HMmIgwois 24,1%-1 dggbsdsdgdms. Yzgmsbg oo bbgsmds 3MmEgbdmer 95639690~
g0 0oL sgodboms CYP2CI *2/*3 (3m@sb@o 3g&gmmbogm@o) gbm@Eodol dobgogoom.
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0 96 boo s CYP2C9 aofiipéo3900

*1/%1 E O mIdHEB» s3FBIdOMR B30953BoL CYP2CI 39bmE03gdo

b296.3

Xx9bdOmMgegddo gl F5B3969dgao JgqLloedsdgdmes 40,3%-U, bmwm oOMIdMBosb 0bogowgddo -
11,4%. CYP2C9 *2/"2 396m@GH030 56 ©@sxogbomgduyms sGE 9o, 1s33wg3 xawIgdo, bowmem CYP2C9 *3/°3

(0935B@0  3m0mbBoymEo) 060300400l  3MMmEgbdwmo 35B396909w0  3M0dG03Mwe® 96  goblbgeg-
0JOMS s 9950030065 1,6% (63O M9gd80) s 1,2% (00HMADdMB0sE 3530963 9dd0 bryM.3).
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beaydsoo #4. CYP2CY ggbols 302¢node®ieyemo 35650569960l dsB396989¢00 s3bs byt 300309ems3osdo (% bsgmHorer (smgbmdost).

sg3bsBMMO 33300l Fodm3zegero 06og30©IdOL XsdMmo dsh39bgdwol dobgwzom, yzgusby
Jowowo 3MMm396GH Mo MHomEgbmdom FoMdmoagbowo ogm 3gBgdmboam@gdo (CYP2CY *1/*2) s

3950029600696 00560 Mom@gbmdol 29%-L.

31939 000 0gm 3MEBEH0 39GHIOMBoYMEJd0L 583969890 (CYP2CY *2/*3 ) Gdgendsi 99oaobs
25,8%. CYP2C9 *1/*1 33bm@odo xsdmco dsb39690¢ol dobgwzom, sgodiotmos obpogowoms 23,7%-3o,
bogrm CYP2C9 *1/73 - 20,1%-30. CYP2C9 *3/*3 (399396@0 3mimbogm@o) 0bogowgdol 3Gmagbdwads
0oh396909e8s 95009065 1,4% (Ly6.4).

B396L d0gé dgbfageoos VKORCI @s CYP2C9 396980 30¢00dm®mxobdo bods®momzguml Ggaombgddo
(L9 9H M, MBdOEOLO, 35bgmo) [10]. 0bggzy MMM Lodo@Mmzgewml bbgsalbgs Mgu0mbdo dowgdywo
390093700, 983bsBIMOL 33MEWs3Eool Imbszgdgdog 93 39bgdol dmerodm®mrobdol dobgwpgzom, d6odzbg-
365 256Lb35390W0s, Mo 303 9L JoMoMYBL 53 396900l 3mEP0dMMBOBIOL 3M3wEWoEoe
Lb3oolb3oMdsbY.

Ls89EbogmM oG MGHMMsdo, MMIgeog 90w3bgds CYP2C9 agbol  sege®o  35M0sbEgdol
39650wgdol LobdoMol Fgliffsgersl, 30900MYBIE BsOMM 3M3EWs306 dmEodmn®xzobdby [11,12,13].
390960 3H030L 5Egmoll BMYsO 30MoGHIMIOL BMEDY, b3zolbIs d3Mm3vws30sdo 3mdm- ©s 39G9-
HMDoYMEHMOH0 35M055GHIO0L LobFoMmggdo 2sblbgzsgadmMEos. GMmYMeE Bgdmo s00bodbs, CYP2CI g9bols
3owm3s60 3OMmMI@Ho (o993 MMl SbMmEgdL 35MRMOBOL Fg@odmEoBIdo s 303Gl 3tmb-
39635305 LobbEob 3¢ sBTsdo EsIM3I0YdIY0s Job 5gEH03MdsBY. IgmMgl IBMOZ, 3bMBOWOS, HMA Zo6-
5396060, OHMyMO3 96F03MoaMsbEH0, sbgbl LobbEIol JMogmwsEool JOHM-9OHM0 Bod@memol, VKORCI
39600  3mEOMGOME  3OHMEMIGHOL  0b65JBH035305L. 9F0GHMT, Z9MFBIMOBOL  MBOMYOIL  2505FY39G0
3600369 mds 943l O®IBdMBOL 839MHbsermdsT0o. doenosh Fomsero MBS dgoEagl Lolbergbols oo
MHoL3L O 50D VIO MDY M9958gJBHMOO 0d69ds. BgIm 50b08b0sb 458MmIEObIMY, ZoHRIMO-
Bol 06003000 MMHO EMBOL QoBLLDBPIHOLIL gowsHY39EH0 3608369gwMmds 543l CYP2CY s VKORCI
396900l 5 g0 356MH056EHIOOL 3Fd0bsEOOL 3MEbAL.

9b®H03Mogm@sb@ 39080060l MBOL obeYgbs F9am™megsBYdE0s BoMTo3myqbgdogol dmbs-
(39990%9 ©s5319dbgdE0 sERMOHOMIYdO0. FMEYEgdoL MIGEHJLMDS 0mM35¢oLT0bYOL sbogL, bgll, Lbgs-
@ob Bgs30MHoL BosOMBL, MsbIbEgd 99035896(¢)JoL ©o Jwobogzmem B3969dqdL [14]. 35GMxsGObOL
MbBoL Jgx3s9d0L gOM-9MMO Y39wsHg boMs 30EH0MGIMWo seam®omdo (33/wwgdo) sxdbgdwyeo
0Ym MHBoMJOOL 5¢amMH0mdol Mgamqlool dmguwbyg [15].

35053500606 EMBoMGIOL Msdgbodg 250md39969dwo SO0 89aMgdME0s EMDOL M9gd-
HmL39dGHmMeEe 490mm3EgdmMsb 353096@9O0L 3330530, HMIWIIOEG oD F9OHRIMObom bobyMderog,
LGOOONH MYHO300L, Mo OYObEIL Tomo LoBMLEBg [16,17]. VKORC1 @s/s6 CYP2CY 3menodm-

®0Bdo Homdmygbowos 3060316 EMBOMmIOOL sergm@omdgddo 39ML3gd@omw 3arobozme 33wg39ddo
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[18,19,20]. go6353MmEMP0MMH0 ©s JWobozMMo 5EaMm®0mIgdool FbsMEsbisF Mo dgoddbs oMo3mBgH-
300 390339600 — www. WarfarinDosing.org [12].

3LOLEONEL, Mbs 500B0dbML, HMI Asdm3zwobos ggbmEH03gdol 86033bgwmagsbo goblbzsgzgdgdo
3x3bsHMMO 3013 d3E00L MOMIdDMDBOM ©535JOME 3530963HIOL s XBIMMgE 0bogzgoms JmEob.
P3obl dogé Tglfsgarowo VKORCI s CYP2CI 996900l 3m@odm®gomo 356056@gdob ©oyqbolsl
9009890 990093900 3om35¢ol{obgdmo Mbs 0gml swaMmGH0mIGOOL 459myqbgdol ML sgbsbgools
3Mm35300L 0OMIBMB0sb 06003000 35OIRMOBOL 1sdFM@mBsM© EMBOL M3E0ToWMEOHO 356056~
GO 39BLLIBOZMO©, HMYMME I39MbsMBOL EOMU, SBY3g POHMBDMDBOL 309396300L obbom.

©580656Lgds: 650GM™T0 2bbMmGE0gEEs LydsGMzgEMl dmms HLmsggerol gMmabmwo Lsdggbogmm
xmbool (SRNSFG) dbstsFgmoomn OTG-1-22-362, CYP2C9 s VKORCI 996900L 3me0dm®go®bdol
396LsBO3Ms  sBbIBMMO  3MIMEsEo0l  XBIMMI ©s MHOMIdMDBOM  ©IZIPJOME  0bEo30IdT0,
350350060l MBoL MHgymeomgdol dobboom].

Frequency of VKORCI and CYP2C9 Genes Polymorphism in Abkhazian Population

T Lezhava !, N.Kakauridze?, T Jokhadze !, T.Buadze !, M.Gaiozishvili !, Kh.Gargulia %’ T.Sigua’
!]vane Javakhishvili Thilisi State University, Department of Genetics, Tbilisi, Georgia
2Tbilisi State Medical University, Tbilisi, Georgia
3Hospital of Saberio, Abkhazia

Keywords: VKROC1 gene, CYP2C9 gene, genotype testing, thrombosis, warfarin.

The aim of the research was to study the frequency of VKROC1 and CYP2C9 genes different alleles for
healthy donors and for patients with thrombosis, in Abkhazian population and to reveal the interdependence of
the studied genes products in the treatment of thrombosis with warfarin.

Warfarin is an anticoagulant, causing the inactivation of the VKORCI1 gene product, which is one of the
clotting factors. The protein product of CYP2C9 gene is involved in the metabolism of warfarin. Genotyping of
blood samples for studied genes alleles was carried out using a tube scanner (ESE Quant Tube Scaner), allowing
to identify SNPs.

With the highest frequency in the studied group of healthy donorsofAbkhazian population, by VKROC1
genefound Heterozygous (AG genotype) (74,5 %). The distriburtion of homozygous of "wild" (GG) and mutant
genotype (AA) accounted for 13,5% and 11,8%, respectively. In the group of patients with Thrombosis, wild-
type homozygotes accounted 32.5%, wghich is significantly higt compared to the control group. The percentage
of heterozygotes was significantly low than in the control group and accounted 56,25%. as for the homozygous
mutant genotype, it was practically the same, as in control group (11,2%). Regar ding the rate of polymorphic
variants of the CYP2C9 gene, quite large differences between diseased and healthy individuals were detected
according to some of them. CYP2C9 *1/*1 genotype (wild-type homozygote) was observed in 32.9% of healthy
individuals, while the same genotype was detected in only 14.5% of patients with thrombosis. The percentage of
CYP2C9 *1/*2 genotype was slightly different between healthy and thrombotic subjects and corresponded to
27.5% in healthy individuals and 30.4% in thrombotic patients. CYP2C9 *1/*3 genotype accounted for 16.1% in
healthy individuals. The mentioned indicator was sig-nificantly different from the similar indicator of patients
with thrombosis, which corresponded to 24.1%. The largest difference between the percentages was observed
according to the CYP2C9 *2/*3 (mutant heterozygote) genotype. In healthy individuals, this rate corresponded
to 40.3%, and in thrombotic individuals - 11.4%. The CYP2C9 *2/*2 genotype was homozygous mutant
genotype, it was practically the same, as in control group (11,2%).

Regar ding the rate of polymorphic variants of the CYP2C9 gene, quite large differences between diseased
and healthy individuals were detected according to some of them. CYP2C9 *1/*1 genotype (wild-type
homozygote) was observed in 32.9% of healthy individuals, while the same genotype was detected in only
14.5% of patients with thrombosis. The percentage of CYP2C9 *1/*2 genotype was slightly different between
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healthy and thrombotic subjects and corresponded to 27.5% in healthy individuals and 30.4% in thrombotic
patients. CYP2C9 *1/*3 genotype accounted for 16.1% in healthy individuals. The mentioned indicator was
significantly different from the similar indicator of patients with thrombosis, which corresponded to 24.1%. The
largest difference between the percentages was observed according to the CYP2C9 *2/*3 (mutant heterozygote)
genotype. In healthy individuals, this rate corresponded to 40.3%, and in thrombotic individuals - 11.4%. The
CYP2C9 *2/*2 genotype was not observed in any of the study groups, while the percentage of CYP2C9 *3/*3
(mutant homozygous) individuals did not differ and amounted to 1.6% (in healthy individuals) and 1.2% (in
thrombotic patients).

VKORCI and / or CYP2C9 genes polymorphisms are presented in a number of clinical dosing algorithms
and in prospective clinical trials.

In conclusion, it should be noted that the present work revealed a significant variability of genotypes
between the groups of patients with thrombosis and healthy individuals, in Abkhazian population. The results
obtained in determining the polymorphic variants of the VKORC1 and CYP2C9 genes, studied by us, should be
taken into account when using algorithms to determine the optimal dosage for warfarin treatment in
thrombotic individuals of the Abkhazian population, both during treatment and for the prevention of
thrombosis.

Homozygous mutant genotype, it was practically the same, as in control group (11,2%). Regar ding the rate
of polymorphic variants of the CYP2C9 gene, quite large differences between diseased and healthy individuals
were detected according to some of them. CYP2C9 *1/*1 genotype (wild-type homozygote) was observed in
32.9% of healthy individuals, while the same genotype was detected in only 14.5% of patients with thrombosis.
The percentage of CYP2C9 *1/*2 genotype was slightly different between healthy and thrombotic subjects and
corresponded to 27.5% in healthy individuals and 30.4% in thrombotic patients. CYP2C9 *1/*3 genotype
accounted for 16.1% in healthy individuals. The mentioned indicator was significantly different from the
similar indicator of patients with thrombosis, which cor-responded to 24.1%. The largest difference between the
percentages was observed according to the CYP2C9 *2/*3 (mutant heterozygote) genotype. In healthy
individuals, this rate corresponded to 40.3%, and in thrombotic individuals - 11.4%. The CYP2C9 *2/*2 genotype
was not observed in any of the study groups, while the percentage of CYP2C9 *3/*3 (mutant homozygous)
individuals did not differ and amounted to 1.6% (in healthy individuals) and 1.2% (in thrombotic patients).

VKORC1 and / or CYP2C9 genes polymorphisms are presented in a number of clinical dosing algorithms
and in prospective clinical trials.

In conclusion, it should be noted that the present work revealed a significant variability of genotypes
between the groups of patients with thrombosis and healthy individuals, in Abkhazian population. The results
obtained in determining the polymorphic variants of the VKORC1 and CYP2C9 genes, studied by us, should be
taken into account when using algorithms to determine the optimal dosage for warfarin treatment in
thrombotic individuals of the Abkhazian population, both during treatment and for the prevention of
thrombosis.
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Influence of Biological Drug Treatment on Cardiovascular Risk Factors in
Patients with Rheumatoid Arthritis

N. Tavberidze, N.Sharashidze, S. Shalamberidze, I Jashi, T.bochorishvili, L. Toradze
I Javaxishvili Thilisi state University
G. Abramishvili Military Hospital of the Ministry of Defence of Georgia

Rheumatoid arthritis can be considered a “natural experiment”, between inflammation and cardiovascular diseases,
where there are fundamental similarities: where the mechanism of improvement of inflammation and immune genesis
of diseases, are similar between Atherosclerosis and cardiovascular diseases.

Objectives: To assess the effects of biological inflammatory treatment (Adalimumab, Infliximab) on the
Cardiovascular system in patients with Rheumatoid arthritis.

Patients and Methods: Based on the inclusion and exclusion criteria, we recruited 50 RA patients (women) from 18
years to 60 years. The median age was 53.4, The average duration of the disease was > 5 years, And DAS 28-ESR<6.2.
Each patient underwent both standard examinations and: EGC, BP, duplex scanning of the carotid arteries,
measurement of the anatomical-morphological and mechanical characteristics of the vascular wall, Doppler
Echocardioscopia, study of the blood lipid profile and elastic properties of the arterial wall before the beginning of the
study and after 30 weeks.

Conclusion:

1. The Therapy of B-lymphocytes with CD-20 chimeric monoclonal antibiotics in RA patients significantly
suppresses inflammation, improves the profile of lipids and atherogenic index, reduces carotid IMF, and
improves elastic properties of the arterial wall, thus reducing the risk of cardiovascular disease.

2. The use of TNF-alpha antagonists in patients with RA can reduce the risk of every cardiovascular disease.
Their use improves the endothelium function. This is independent of the effects of these biological agents on
lipid profile. Regardless of the close connection between Dyslipidemia and the development of endothelial
dysfunction and atherosclerosis.

19



Clinical Medicine

WOBIOSGHMOS:

20

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Kerola, A.M.; Rollefstad, S.; Semb, A.G. Atherosclerotic cardiovascular disease in rheumatoid arthritis: Impact of
inflammation and antirheumatic treatment. Eur. Cardiol. 2021, 16, e18. [Google Scholar] [CrossRef] [PubMed]

Virani, S.S.; Alonso, A.; Aparicio, H.J.; Benjamin, E.J.; Bittencourt, M.S.; Callaway, C.W.; Carson, A.P.; Chamberlain,
A.M.; Cheng, S.; Delling, F.N.; et al. Heart Disease and Stroke Statistics—2021 Update: A report from the American
Heart Association. Circulation 2021, 143, e254—e743. [Google Scholar] [CrossRef] [PubMed]

Visseren, F.L.J.; Mach, F.; Smulders, Y.M.; Carballo, D.; Koskinas, K.C.; Back, M.; Benetos, A.; Boavida, J.M;
Capodanno, D.; Crawford, C.; et al. 2021 ESC Guidelines on cardiovascular disease prevention in clinical practice. Eur.
Heart J. 2021, 42, 3227-3337. [Google Scholar] [CrossRef] [PubMed]

Gabriel, S.E.; Matteson, E.L.; Davis, J.M., 3rd; Therneau, T.M.; Crowson, C.S. Decreased cardiovascular mortality in
patients with incident rheumatoid arthtritis (RA) in recent years: Dawn of a new era in cardiovascular disease in RA? J.
Rheumatol. 2017, 44, 732-739. [Google Scholar] [CrossRef]

Jagpal, A.; Navarro-Millan, 1. Cardiovascular co-morbidity in patients with rheumatoid arthritis: A narrative review of risk
factors, cardiovascular risk assessment and treatment. BMC Rheumatol. 2018, 2, 10. [Google Scholar] [CrossRef]
[PubMed] [Green Version]

Hadwen, B.; Stranges, S.; Barra, L. Risk factors for hypertension in rheumatoid arthritis patients: A systematic
review. Autoimmune Dis. 2021, 20, 102786. [Google Scholar] [CrossRef] [PubMed]

Charles-Schoeman, C.; Lee, Y.Y.; Grijalva, V.; Amjadi, S.; FitzGerald, J.; Ranganath, V.K.; Taylor, M.; McMahon, M.;
Paulus, H.E.; Reddy, S.T. Cholesterol efflux by high density lipoproteins is impaired in patients with active rheumatoid
arthritis. Ann. Rheum. Dis. 2012, 71, 1157-1162. [Google Scholar] [CrossRef] [Green Version]

Baker, J.F.; Billing, E.; Michaud, K.; Ibrahim, S.; Caplan, L.; Cannon, G.W.; Stokes, A.; Majithia, V.; Mikuls, T.R.
Weight loss, the obesity paradox, and the risk of death in rheumatoid arthritis. Arthritis Rheumatol. 2015, 67, 1711-1717.
[Google Scholar] [CrossRef] [PubMed] [Green Version]

Smolen, J.S.; Landewe, R.B.M.; Bijlsma, J.W.; Burmester, G.R.; Dougados, M.; Kerschbaumer, A.; Mclnnes, 1.B.;
Sepriano, A.; van Vollenhoven, R.F.; de Wit, M.; et al. EULAR recommendations for the management of rheumatoid
arthritis with synthetic and biological disease-modifying antirheumatic drugs: 2019 update. Ann. Rheum. Dis. 2020, 79,
685-699. [Google Scholar] [CrossRef] [Green Version]

Jang, D.; Lee, A.H.; Shin, H.Y.; Song, Y.R.; Park, J.H.; Kang, T.B.; Lee, S.R.; Yang, S.H. The role of tumor necrosis
factor alpha (TNF-a) in autoimmune disease and current TNF-q inhibitors in therapeutics. Int. J. Mol. Sci. 2021, 22, 2791.
[Google Scholar] [CrossRef]

Roubille, C.; Richer, V.; Starnino, T.; McCourt, C.; McFarlane, A.; Fleming, P.; Siu, S.; Kraft, J.; Lynde, C.; Pope, J.; et
al. The effects of tumor necrosis factor inhibitors, methotrexate, non-steroidal anti-inflammatory drugs and corticosteroids
on cardiovascular events in rheumatoid arthritis, psoriasis and psoriatic arthritis: A systematic review and meta-
analysis. Ann. Rheum. Dis. 2015, 74, 480-489. [Google Scholar] [CrossRef]

Ljung, L.; Rantapaa-Dahlqvist, S.; Jacobsson, L.T.H.; Askling, J. Response to biological treatment and subsequent risk of
coronary events in rheumatoid arthritis. Ann. Rheum. Dis. 2016, 75, 2087-2094. [Google Scholar] [CrossRef]

Spinelli, F.R.; Metere, A.; Barbati, C.; Pierdominici, M.; lannuccelli, C.; Lucchino, B.; Ciciarello, F.; Agati, L.; Valesini,
G.; Di Franco, M. Effect of therapeutic inhibition of TNF on circulating endothelial progenitor cells in patients with
rheumatoid arthritis. Mediat. Inflamm. 2013, 2013, 537539. [Google Scholar] [CrossRef] [Green Version]

Angel, K.; Provan, S.A.; Fagerhol, M.K.; Mowinckel, P.; Kvien, T.; Atar, D. Effect of 1-year anti-TNF-a therapy on aortic
stiffness, carotid atherosclerosis, and calprotectin in inflammatory arthropathies: A controlled study. Am. J.
Hypertens. 2012, 25, 644-650. [Google Scholar] [CrossRef] [Green Version]

Tsiantoulas, D.; Sage, A.P.; Mallat, Z.; Binder, C.J. Targeting B cells in atherosclerosis: Closing the gap from bench to
bedside. Arterioscler. Thromb. Vasc. Biol. 2015, 35, 296-302. [Google Scholar] [CrossRef] [Green Version]

Benucci, M.; Saviola, G.; Manfredi, M.; Sarzi-Puttini, P.; Atzeni, F. Factors correlated with improvement of endothelial
dysfunction during rituximab therapy in patients with rheumatoid arthritis. Biologics 2013, 7, 69-75. [Google Scholar]
[CrossRef] [PubMed] [Green Version]

Van Vollenhove, R.F.; Emery, P.; Bingham, C.O.; Keystone, E.C.; Fleischmann, R.M.; Furst, D.E.; Tyson, N.; Collinson,
N.; Lehane, P.B. Long-term safety of rituximab in rheumatoid arthritis: 9.5 years follow-up of the global clinical trial
programme with a focus on adverse events of interest in RA patients. Ann. Rheum. Dis. 2013, 72, 1496-1502. [Google
Scholar] [CrossRef] [Green Version]

Saito, K.; Hanami, K.; Hirata, S.; Kubo, S.; Nawata, M.; Yamaoka, K.; Nakayamada, S.; Nakano, K.; Tanaka, Y.
Comparison of lipid profile including high molecular weight adiponectin (HMW-AN) after treatment with three different
biologics in the patients with bio-naive rheumatoid arthritis. Ann. Rheum. Dis. 2014, 72, 459. [Google Scholar] [CrossRef]
Charles-Schoeman, C.; Gugiu, G.B.; Ge, H.; Shahbazian, A.; Lee, Y.Y.; Wang, X.; Furst, D.E.; Ranganath, V.K;
Maldonado, M.; Lee, T.; et al. Remodeling of the HDL proteome with treatment response to abatacept or adalimumab in
the AMPLE trial of patients with rheumatoid arthritis. Artheriosclerosis 2018, 275, 107-114. [Google Scholar] [CrossRef]
Kang, E.H.; Jin, Y; Brill, G.; Lewey, J.; Patorno, E.; Desai, R.J.; Kim, S.C. Comparative cardiovascular risk of abatacept
tumor necrosis factor inhibitors in patients with rheumatoid arthritis with and without diabetes mellitus: A multidatabase
cohort study. J. Am. Heart Assoc. 2018, 24, e001393. [Google Scholar] [CrossRef] [Green Version]

Meune, C.; Touze, E.; Trinquart, L.; Allanore, Y. High risk of clinical cardiovascular events in rheumatoid arthritis:
Levels of associations of myocardial infarction and stroke through a systematic review and meta-analysis. Arch.
Cardiovasc. Dis. 2010, 103, 253-261. [Google Scholar] [CrossRef] [Green Version]


https://scholar.google.com/scholar_lookup?title=Atherosclerotic+cardiovascular+disease+in+rheumatoid+arthritis:+Impact+of+inflammation+and+antirheumatic+treatment&author=Kerola,+A.M.&author=Rollefstad,+S.&author=Semb,+A.G.&publication_year=2021&journal=Eur.+Cardiol.&volume=16&pages=e18&doi=10.15420/ecr.2020.44&pmid=34040652
https://doi.org/10.15420/ecr.2020.44
http://www.ncbi.nlm.nih.gov/pubmed/34040652
https://scholar.google.com/scholar_lookup?title=Heart+Disease+and+Stroke+Statistics%E2%80%942021+Update:+A+report+from+the+American+Heart+Association&author=Virani,+S.S.&author=Alonso,+A.&author=Aparicio,+H.J.&author=Benjamin,+E.J.&author=Bittencourt,+M.S.&author=Callaway,+C.W.&author=Carson,+A.P.&author=Chamberlain,+A.M.&author=Cheng,+S.&author=Delling,+F.N.&publication_year=2021&journal=Circulation&volume=143&pages=e254%E2%80%93e743&doi=10.1161/CIR.0000000000000950&pmid=33501848
https://doi.org/10.1161/CIR.0000000000000950
http://www.ncbi.nlm.nih.gov/pubmed/33501848
https://scholar.google.com/scholar_lookup?title=2021+ESC+Guidelines+on+cardiovascular+disease+prevention+in+clinical+practice&author=Visseren,+F.L.J.&author=Mach,+F.&author=Smulders,+Y.M.&author=Carballo,+D.&author=Koskinas,+K.C.&author=Back,+M.&author=Benetos,+A.&author=Boavida,+J.M.&author=Capodanno,+D.&author=Crawford,+C.&publication_year=2021&journal=Eur.+Heart+J.&volume=42&pages=3227%E2%80%933337&doi=10.1093/eurheartj/ehab484&pmid=34458905
https://doi.org/10.1093/eurheartj/ehab484
http://www.ncbi.nlm.nih.gov/pubmed/34458905
https://scholar.google.com/scholar_lookup?title=Decreased+cardiovascular+mortality+in+patients+with+incident+rheumatoid+arthtritis+(RA)+in+recent+years:+Dawn+of+a+new+era+in+cardiovascular+disease+in+RA?&author=Myasoedova,+E.&author=Gabriel,+S.E.&author=Matteson,+E.L.&author=Davis,+J.M.,+3rd&author=Therneau,+T.M.&author=Crowson,+C.S.&publication_year=2017&journal=J.+Rheumatol.&volume=44&pages=732%E2%80%93739&doi=10.3899/jrheum.161154
https://doi.org/10.3899/jrheum.161154
https://scholar.google.com/scholar_lookup?title=Cardiovascular+co-morbidity+in+patients+with+rheumatoid+arthritis:+A+narrative+review+of+risk+factors,+cardiovascular+risk+assessment+and+treatment&author=Jagpal,+A.&author=Navarro-Millan,+I.&publication_year=2018&journal=BMC+Rheumatol.&volume=2&pages=10&doi=10.1186/s41927-018-0014-y&pmid=30886961
https://doi.org/10.1186/s41927-018-0014-y
http://www.ncbi.nlm.nih.gov/pubmed/30886961
https://bmcrheumatol.biomedcentral.com/track/pdf/10.1186/s41927-018-0014-y
https://scholar.google.com/scholar_lookup?title=Risk+factors+for+hypertension+in+rheumatoid+arthritis+patients:+A+systematic+review&author=Hadwen,+B.&author=Stranges,+S.&author=Barra,+L.&publication_year=2021&journal=Autoimmune+Dis.&volume=20&pages=102786&doi=10.1016/j.autrev.2021.102786&pmid=33609791
https://doi.org/10.1016/j.autrev.2021.102786
http://www.ncbi.nlm.nih.gov/pubmed/33609791
https://scholar.google.com/scholar_lookup?title=Cholesterol+efflux+by+high+density+lipoproteins+is+impaired+in+patients+with+active+rheumatoid+arthritis&author=Charles-Schoeman,+C.&author=Lee,+Y.Y.&author=Grijalva,+V.&author=Amjadi,+S.&author=FitzGerald,+J.&author=Ranganath,+V.K.&author=Taylor,+M.&author=McMahon,+M.&author=Paulus,+H.E.&author=Reddy,+S.T.&publication_year=2012&journal=Ann.+Rheum.+Dis.&volume=71&pages=1157%E2%80%931162&doi=10.1136/annrheumdis-2011-200493
https://doi.org/10.1136/annrheumdis-2011-200493
http://europepmc.org/articles/pmc3428121?pdf=render
https://scholar.google.com/scholar_lookup?title=Weight+loss,+the+obesity+paradox,+and+the+risk+of+death+in+rheumatoid+arthritis&author=Baker,+J.F.&author=Billing,+E.&author=Michaud,+K.&author=Ibrahim,+S.&author=Caplan,+L.&author=Cannon,+G.W.&author=Stokes,+A.&author=Majithia,+V.&author=Mikuls,+T.R.&publication_year=2015&journal=Arthritis+Rheumatol.&volume=67&pages=1711%E2%80%931717&doi=10.1002/art.39136&pmid=25940140
https://doi.org/10.1002/art.39136
http://www.ncbi.nlm.nih.gov/pubmed/25940140
http://europepmc.org/articles/pmc4826750?pdf=render
https://scholar.google.com/scholar_lookup?title=EULAR+recommendations+for+the+management+of+rheumatoid+arthritis+with+synthetic+and+biological+disease-modifying+antirheumatic+drugs:+2019+update&author=Smolen,+J.S.&author=Landewe,+R.B.M.&author=Bijlsma,+J.W.&author=Burmester,+G.R.&author=Dougados,+M.&author=Kerschbaumer,+A.&author=McInnes,+I.B.&author=Sepriano,+A.&author=van+Vollenhoven,+R.F.&author=de+Wit,+M.&publication_year=2020&journal=Ann.+Rheum.+Dis.&volume=79&pages=685%E2%80%93699&doi=10.1136/annrheumdis-2019-216655
https://doi.org/10.1136/annrheumdis-2019-216655
https://ard.bmj.com/content/annrheumdis/early/2020/01/22/annrheumdis-2019-216655.full.pdf
https://scholar.google.com/scholar_lookup?title=The+role+of+tumor+necrosis+factor+alpha+(TNF-%CE%B1)+in+autoimmune+disease+and+current+TNF-%CE%B1+inhibitors+in+therapeutics&author=Jang,+D.&author=Lee,+A.H.&author=Shin,+H.Y.&author=Song,+Y.R.&author=Park,+J.H.&author=Kang,+T.B.&author=Lee,+S.R.&author=Yang,+S.H.&publication_year=2021&journal=Int.+J.+Mol.+Sci.&volume=22&pages=2791&doi=10.3390/ijms22052719
https://doi.org/10.3390/ijms22052719
https://scholar.google.com/scholar_lookup?title=The+effects+of+tumor+necrosis+factor+inhibitors,+methotrexate,+non-steroidal+anti-inflammatory+drugs+and+corticosteroids+on+cardiovascular+events+in+rheumatoid+arthritis,+psoriasis+and+psoriatic+arthritis:+A+systematic+review+and+meta-analysis&author=Roubille,+C.&author=Richer,+V.&author=Starnino,+T.&author=McCourt,+C.&author=McFarlane,+A.&author=Fleming,+P.&author=Siu,+S.&author=Kraft,+J.&author=Lynde,+C.&author=Pope,+J.&publication_year=2015&journal=Ann.+Rheum.+Dis.&volume=74&pages=480%E2%80%93489&doi=10.1136/annrheumdis-2014-206624
https://doi.org/10.1136/annrheumdis-2014-206624
https://scholar.google.com/scholar_lookup?title=Response+to+biological+treatment+and+subsequent+risk+of+coronary+events+in+rheumatoid+arthritis&author=Ljung,+L.&author=Rantapaa-Dahlqvist,+S.&author=Jacobsson,+L.T.H.&author=Askling,+J.&publication_year=2016&journal=Ann.+Rheum.+Dis.&volume=75&pages=2087%E2%80%932094&doi=10.1136/annrheumdis-2015-208995
https://doi.org/10.1136/annrheumdis-2015-208995
https://scholar.google.com/scholar_lookup?title=Effect+of+therapeutic+inhibition+of+TNF+on+circulating+endothelial+progenitor+cells+in+patients+with+rheumatoid+arthritis&author=Spinelli,+F.R.&author=Metere,+A.&author=Barbati,+C.&author=Pierdominici,+M.&author=Iannuccelli,+C.&author=Lucchino,+B.&author=Ciciarello,+F.&author=Agati,+L.&author=Valesini,+G.&author=Di+Franco,+M.&publication_year=2013&journal=Mediat.+Inflamm.&volume=2013&pages=537539&doi=10.1155/2013/537539
https://doi.org/10.1155/2013/537539
http://downloads.hindawi.com/journals/mi/2013/537539.pdf
https://scholar.google.com/scholar_lookup?title=Effect+of+1-year+anti-TNF-%CE%B1+therapy+on+aortic+stiffness,+carotid+atherosclerosis,+and+calprotectin+in+inflammatory+arthropathies:+A+controlled+study&author=Angel,+K.&author=Provan,+S.A.&author=Fagerhol,+M.K.&author=Mowinckel,+P.&author=Kvien,+T.&author=Atar,+D.&publication_year=2012&journal=Am.+J.+Hypertens.&volume=25&pages=644%E2%80%93650&doi=10.1038/ajh.2012.12
https://doi.org/10.1038/ajh.2012.12
https://academic.oup.com/ajh/article-pdf/25/6/644/17460057/25_6_644.pdf
https://scholar.google.com/scholar_lookup?title=Targeting+B+cells+in+atherosclerosis:+Closing+the+gap+from+bench+to+bedside&author=Tsiantoulas,+D.&author=Sage,+A.P.&author=Mallat,+Z.&author=Binder,+C.J.&publication_year=2015&journal=Arterioscler.+Thromb.+Vasc.+Biol.&volume=35&pages=296%E2%80%93302&doi=10.1161/ATVBAHA.114.303569
https://doi.org/10.1161/ATVBAHA.114.303569
https://www.ahajournals.org/doi/pdf/10.1161/ATVBAHA.114.303569
https://scholar.google.com/scholar_lookup?title=Factors+correlated+with+improvement+of+endothelial+dysfunction+during+rituximab+therapy+in+patients+with+rheumatoid+arthritis&author=Benucci,+M.&author=Saviola,+G.&author=Manfredi,+M.&author=Sarzi-Puttini,+P.&author=Atzeni,+F.&publication_year=2013&journal=Biologics&volume=7&pages=69%E2%80%9375&doi=10.2147/BTT.S39182&pmid=23526116
https://doi.org/10.2147/BTT.S39182
http://www.ncbi.nlm.nih.gov/pubmed/23526116
https://www.dovepress.com/getfile.php?fileID=15483
https://scholar.google.com/scholar_lookup?title=Long-term+safety+of+rituximab+in+rheumatoid+arthritis:+9.5+years+follow-up+of+the+global+clinical+trial+programme+with+a+focus+on+adverse+events+of+interest+in+RA+patients&author=Van+Vollenhove,+R.F.&author=Emery,+P.&author=Bingham,+C.O.&author=Keystone,+E.C.&author=Fleischmann,+R.M.&author=Furst,+D.E.&author=Tyson,+N.&author=Collinson,+N.&author=Lehane,+P.B.&publication_year=2013&journal=Ann.+Rheum.+Dis.&volume=72&pages=1496%E2%80%931502&doi=10.1136/annrheumdis-2012-201956
https://scholar.google.com/scholar_lookup?title=Long-term+safety+of+rituximab+in+rheumatoid+arthritis:+9.5+years+follow-up+of+the+global+clinical+trial+programme+with+a+focus+on+adverse+events+of+interest+in+RA+patients&author=Van+Vollenhove,+R.F.&author=Emery,+P.&author=Bingham,+C.O.&author=Keystone,+E.C.&author=Fleischmann,+R.M.&author=Furst,+D.E.&author=Tyson,+N.&author=Collinson,+N.&author=Lehane,+P.B.&publication_year=2013&journal=Ann.+Rheum.+Dis.&volume=72&pages=1496%E2%80%931502&doi=10.1136/annrheumdis-2012-201956
https://doi.org/10.1136/annrheumdis-2012-201956
https://ard.bmj.com/content/72/9/1496.full.pdf
https://scholar.google.com/scholar_lookup?title=Comparison+of+lipid+profile+including+high+molecular+weight+adiponectin+(HMW-AN)+after+treatment+with+three+different+biologics+in+the+patients+with+bio-na%C3%AFve+rheumatoid+arthritis&author=Saito,+K.&author=Hanami,+K.&author=Hirata,+S.&author=Kubo,+S.&author=Nawata,+M.&author=Yamaoka,+K.&author=Nakayamada,+S.&author=Nakano,+K.&author=Tanaka,+Y.&publication_year=2014&journal=Ann.+Rheum.+Dis.&volume=72&pages=459&doi=10.1136/annrheumdis-2013-eular.1378
https://doi.org/10.1136/annrheumdis-2013-eular.1378
https://scholar.google.com/scholar_lookup?title=Remodeling+of+the+HDL+proteome+with+treatment+response+to+abatacept+or+adalimumab+in+the+AMPLE+trial+of+patients+with+rheumatoid+arthritis&author=Charles-Schoeman,+C.&author=Gugiu,+G.B.&author=Ge,+H.&author=Shahbazian,+A.&author=Lee,+Y.Y.&author=Wang,+X.&author=Furst,+D.E.&author=Ranganath,+V.K.&author=Maldonado,+M.&author=Lee,+T.&publication_year=2018&journal=Artheriosclerosis&volume=275&pages=107%E2%80%93114&doi=10.1016/j.atherosclerosis.2018.04.003
https://doi.org/10.1016/j.atherosclerosis.2018.04.003
https://scholar.google.com/scholar_lookup?title=Comparative+cardiovascular+risk+of+abatacept+tumor+necrosis+factor+inhibitors+in+patients+with+rheumatoid+arthritis+with+and+without+diabetes+mellitus:+A+multidatabase+cohort+study&author=Kang,+E.H.&author=Jin,+Y.&author=Brill,+G.&author=Lewey,+J.&author=Patorno,+E.&author=Desai,+R.J.&author=Kim,+S.C.&publication_year=2018&journal=J.+Am.+Heart+Assoc.&volume=24&pages=e001393&doi=10.1161/JAHA.117.007393
https://doi.org/10.1161/JAHA.117.007393
https://www.ahajournals.org/doi/pdf/10.1161/JAHA.117.007393
https://scholar.google.com/scholar_lookup?title=High+risk+of+clinical+cardiovascular+events+in+rheumatoid+arthritis:+Levels+of+associations+of+myocardial+infarction+and+stroke+through+a+systematic+review+and+meta-analysis&author=Meune,+C.&author=Touze,+E.&author=Trinquart,+L.&author=Allanore,+Y.&publication_year=2010&journal=Arch.+Cardiovasc.+Dis.&volume=103&pages=253%E2%80%93261&doi=10.1016/j.acvd.2010.03.007
https://doi.org/10.1016/j.acvd.2010.03.007
https://core.ac.uk/download/pdf/82711204.pdf

Jmobogygdo dgmo@gobys

DOyHKIMOHAJBbHbIEe HapyleHusi IIUTOBUAHOM KeJie3bl P Iy3bIPHOM 3aHOCe

JI.Memonuo3se
Oukonocuueckuii Hayuonanvhvli yenmp 2. Tounucu
Meouyunckuit yenmp - “Meoenumu”
Tounucckuii 2ocyoapcmeeHHblil MEOUYUHCKUI YHUGEPCUM em

AKTyanabHOCTh TeMbl: TpodolOnactuueckas OONe3Hb OJHA M3 aKTyalbHBIX HPOOJIEM B COBPEMEHHOI OHKO-
ruHexosorun.B mocnennue roxer B I'py3um Bospocno ymcno TpodobiiacThueckux Oosie3Hel, a Tak ke Oosie3Hel
/.00 3THONIOrHK M maToreHese TpodobiacTHUecKux Oose3HeH 1Mo cell JIeHb HeT €AMHHOro B3risiaa. Bnpodem ectsb
eIMHUYHBIC HaydHBIE paOOTHILTIAC OOCYXKIaeTcs CBSI3b MEXAY TpodoOracTudeckod OO0Ne3HBI0 W AUCHYHKIHN
HIMTOBUIHOM Kele3bl (00 uX 06or0aHoM cBs3n) [1,2,5].

Psan acmektoB TpodobmacTrdeckoi O0Ne3HH ele Majo W3Y4eHBl W TPeOyIOT NalbHEHIINX HCCIeNOBaHU. DTO
MOYKHO OOBSICHUTD PEIKOCTHIO 3a00JIEBaHMS, KOTOPAs HE TO3BOJSIET NPOBECTH TOYHBIE UCCICAOBAHUS I Pa3pabOTKH
ONTHUMAJIBHBIX METOJIOB MPOPHUIAKTUKY THATHOCTUKH U JieueHus: TpodoobiacTudeckoit bonesnu [4,14,20].

Ortcrona mpoOiemMa B3aMMOCBSI3M HapYIICHUH PENpOIyKTUBHOHW (pyHKUIMU,IIpepbIBaHus OepeMeHHOCTH (Ha (oHe
BO3HHMKHOBEHHS IY3bIPHOTO 3aHOCA) M MATOJIOTMU II/%K B TOCJIEIHHE TOAbI CTAHOBHUTCS BCe 00CYXIaeMoil (HOBbIE
B3TJISIIBI HA IMATHOCTHKY U NedyeHue) [12,13,18].

Lenp paboThI-u3ydeHue (QYHKIMOHAIBLHOTO COCTOSHUS LI/K TpH TpodobiiacTuueckoi 0one3HH(Iy3bIpHOTO
3aHoca).Pa3paboraTh onTUMaibHbIE MPOPUIAKTUUECKHE U JUArHOCTHYECKHE KPUTEPUU(IUArHOCTUUECKUN aJiroPUTM)
npu TpodoodnacTryeckux OonesHsx. M3yunts (QyHKIHOHAIBHOE COCTOSHHE LI/K B IPYIIE MAlHEHTOB C MY3BIPHBIM
3aHocoM.CopmynupoBate HOBBIE pHCK-(pakTOppl. M3ydeHHEe BOINPOCOB KAacCArOMMXCS 3HIOKPHHOIOTHYECKON
OHKOJIOTHH BecbMa akTyansHO[6;10]. ®ukcmposanusie Bepxblie npemensl 2,5 MEI/JI wmwm 3,0 MEI/JI mns
TupeoniHoro ropmMona TTI SIBISFOTCS CIUIIKOM HU3KUMHM JUISL OTIpENIeNICHNsT HapyleHnH GyHkunu m/x. [lo cux mop
HET €IMHOTO0 MHEHHS OTHOCHTEIBHO BCEOOIIEro CKPHHUHIA JKCHIIMH B NEPBOM TPHMECTpPE OEPEMEHHOCTH IS
BBISIBJICHUS AUC(YHKIMH 1/, TPOBEICHHE JICUCHHS 1 CHIDKCHUE HeOJIaroNprsATHBIX IEpUHATANBHEX HcXo0B [15,19].

Hens padoTsl — m3ydeHHe (PYHKIIMOHAIBFHOTO COCTOSHHS II/K MpH TpododiacTudeckoil 60ie3Hn (Iy3BIpHOTO
3aHoca). Pa3paboTka onTHManbHbIX TPO(OUIAKTHYECKUX U JUarHOCTHYECKUX KPUTEPHUEB.

Mertoasl: B Hameil KIMHUKE B IO TOBOAY OONBHBIX,IOCTYIHUBIINX C AMAarHO30M Iy3BIPHOTO 3aHOCA 3aIOJIHACTCS
crienuanbHas aHKeTa, IPOBOJUTCS CIELUUaIbHBIH omnpoc (OOUMH T'MHEKOJIOTMYECKHH, JHJIOKPUHHBIH aHAaMHE3),
MPOBOASATCS CHENUANIbHBIE UCCIIEJOBAHHS: PEHTTEHOJIOIMYECKOE NCCIIeJOBAaHHE TPY/AHON KIIETKH, IXOCKOMHS OPIOIIHON
MOJIOCTH M MaJIoro Tasa. (0/Xr) B KpOBH, OOIIME PYTHHHBIC aHATU3bI U UCCIeI0BaHUE (YHKIIMOHATIBHOTO COCTOSHHS
umrosuaHONH kene3bl (FT3,FT4,TSH B KkpoBH), 3XOCKONMSA IIUTOBUAHOM >KeJe3bl, HOTYypPHS M KOHCYJIbTAI[H
SHJIOKPHHOJOTAa. MBI M3y4miM JlabopaTopHble M KIMHHYECKHE JaHHBIC MAIMEHTOB C HEMHBA3WMBHBIM ITy3BIPHBIM
3aHOCOM.

U3 114 607pHBIX BO3pacT HAMOOIBINETO HX YUCIIA cocTaBiseT :16-60

Mapxkeps! m/x (2004-2007T.)

N WNsmenennue
TSH 25 21,5% TSH 16 4,48%
FT4 32 27,5% FT4 10 2,8%
FT3 29 24,9% FT3 2 0,56%

YpoBHH (HYHKIIMOHAIBLHBIX HAPYIICHUHN I1/5K

TSH FT4 FT3
BCETO 8 57,1% BCETO 5 35,7% BCETO 1 7,1%
JIETKUH 3 37,5% JIETKHI 1 20% JIETKUI - -
TSDKEJBIN 5 62,5% TSKENBII 4 80% TsoKensil | 1 100%

W3 114 GonpHBIX 1mI/5k OBUTO B HOpME Yy 70 MamMeHToB, KOTOpoe cocTaBisieT 61,4%. YBenuuenue m/>x Ob10 y 12
TIAIEHTOB.
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Huddysnoe V3noBoe lunepTpodupoBanHoe l'umoTtpodmpoBanHoe

10- 8,8% 2-1,8% 14-12,2% 18-15,8%

Pesyabrarer: C 2004-2007r. B Hamreill kiMHHKe OBUIO AMArHOCTUPOBAaHHO 114 GONBHBIX ¢ pa3HBIMH (QOpMamMu
ITy3BIPHOTO 3aHOCa , Bo3pacT 16-60.

Uz 114 GompHBIX- 44 ¢ pa3nuyHBIMH (YHKIMOHATBHBIMH HapyIIeHIsIMH I/%, [wmeptupeos-12manueHTos,
l'umotnpeos-16 mamuentos, (Apyrue: cyOkmuHHYecKre (GopMbl TUCOYHKIUHN m/>k). BaxkHo oTtmernuth, uTo U3 16
MAIMEHTOB ¢ runotupeo3oM y 11-1,76% Obu1 mocTaBneH quarao3 npoiaudepaTHBHOTO My3bIPHOTO 3aHOca, a y 5-0,8%
MIPOCTON ITy3BIPHBIA 3aHOC.BaXHO OTMETHTH,UTO B TPYNINE MAIMEHTOB C T'HIIOTHPE30M YPOBEHb XOPHOHHYIECKOTO
roHajgoTponuHa ObuT HeBBICOK (<200).Pasmepsr matkm: YBemnmueHo 10-1,6%, Bombine HOpMBI ( HE3HAYMTENHbHOE
yBenuuenue) 4-0,64%,B vopme 2-0,32%,Pa3mepsnr muroBugHOM xene3bl: ['unepnasus-2-0,32%

l'umomnazus-4-0,64% ,N-10-1,6%, Uonypus- wona B Moue Her. Mcxozs w3 Bo3pacta B rpymnre OONBHBIX C
THIIOTHPEO30M TEHJICHIIUS K PaHHEMY CO3pEBaHHIO He oTMmeuaercs. bosbHble ¢ ['uneprupeo3om:12 mamuenTos. 13
Hux 9 -1,08% c mpomudepaTuBHBIM My3bIpHBIM 3aHOCOM 2-0,24% C TPOCTBIM My3BIPHBIM 3aHOCOM l-permams.
XopuoHaneHbI roHagoTponuH (0/xr) moBblmeH y 6-0,72% mnanuentos,B HopMe 6-0,72%, Pasmepsl muToBHIHOM
xenespr: [ 'uneprutasust: 5-0,6% ;Iunoruiasus:3-0,36%; N-4(0,48%), Pasmepsr matku: YBenuuenue 9-1,08%; Bonbiue
HOpMBI( He3HaunTeNpHOEe yBenmueHue) 3-0,36%, Uomypus:6-0,72%.

Functiional Disorders of the Thyroid Gland in Hydatidiform Mole

L.Metonidze
Cancer National Center of Thilisi, Medical Center - “MEDELITE”,

Thilisi State Medical University

Based on our research, we can conclude that in almost 1/3 of cases of hydatidiform mole there is a dysfunction of
the thyroid gland. Based on this, thyroid dysfunction may be one of the important causes of hydatidiform mole.

It is important to note that in a large number of cases, a trophoblastic tumor is associated with hyperthyroidism
(according to the similarity of the biochemical structure of chorionic gonadotropin and thyroid hormone), but the data
of our studies confirm the opposite in that the number of patients with proliferative hydatidiform mole in combination
with hypothyroidism was much higher.
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JInMpoKuCTHI ANYHUKOB Y OOJIBHBIX C MMY3bIPHBIM 32HOCOM NPHU
TUII0 U TUNIEPTHPeOo3e

JI.Memonuo3se
Oukonozuueckuil HayuoHaabHvlil yenmp 2. Tounucu
Meouyunckuii yenmp - “Medenumu”
Tounucckuii 2ocyoapcmeeHHvlil MEOUYUHCKUIL YHUGEPCUM em

[IpoGnema B3aUMOCBSI3M HapyLUICHUH pPENpPONyKTUBHON (YHKIMM W NATOJOTMH LIMTOBUIAHOW JKENe3bl B
MOCJIE/IHUE TOJIbI CTAHOBUTCS Bee 00cyxkaaemoit [1,3,5,7-10].

Hens paGoTsl: m3ydeHHE (GHYHKIMOHAIBHOTO COCTOSHESI IMUTOBHIHOM JKee3bl mpu TpohoOIacTHUECKOM
Ooe3Hu (Ty3bIpHOTO 3aHOCca). YacToTa MMM(GOKUCT MpH THUIEPTHPEO3e U THUIMOTHpeo3e. Pa3paboTka onmTHMAalbHBIX
MPOPUIAKTHICCKUAX U TUATHOCTUIECKUX KPUTCPHUECB.

Metoast: C 2004-2007r. B Hame#t KIMHHWKE OBIJIO JHATHOCTHPOBAaHO 114 QONBHBIX ¢ pa3HBIMEH (HopMaMHu
My3bIPHOTO 3aHoca (Bo3pacTt 16-45).

[TanueHTsI, KOTOPBIX MBI U3ydainu pa3feseHsl Ha Il rpynmst:

I rpynna-nanueHTsl, y KOTOPHIX B aHAMHE3€ UMEETCsl TATOJIOTHSI 11/ 5K

II rpynma-nanuenTsl, y KOTOPHIX MAaTOJIOTHS IIUTOBUIHOMN KeJIe3bl CBsI3aHa ¢ TpodobiacTuiaeckoil 60Ie3HbI0.

PesyabTaTsl :Bo BceM Mupe 3a nocieiHue rojisl IOKa3aiich eANHUYHBIC HAy4YHbIE PaOOTHI,

rie o0CyXIaeTcsl, YTO TeKa- JIFOTCHMHOBBIC KUCTHI SIMUHUKOB,KOTOPBIC JOCTUTAIOT OOJBIINX Pa3MepOB, Pa3BUTHE
KOTOPBIX OOYCIIOBJICHHO MOCTOSIHHOW CTUMYJIAIIMEH TOHATHOW TKaHH, BHICOKOW KOHIIEHTPAIUEH XOPHOTOHUYECKOTO
TOHAJIOTPOIIMHA BO BpeMs TpodoOiaacTHueckoi 0ome3Hu (Iy3bIpHOTO 3aHOCA) SBISIETCS IMOKa3aTeleM HeOJaro mpus-
THOTO TEUEHHs ¥ POTHO3a Tpodobractuyeckoi bonesnu [1,2,4,6-9].

VYBeneuenne npunaTkoB u3 114 (morenHOBBIC KUCTH) ¥ 45-39,4%

Ha oxnoii ctopone Ha obenx croponax

27-60% 18-40%

Hcxona w3 MarepHwajoB HAaIlUX WCCIICAOBAaHMH YacTOTa TEKAa-TIOTCHHOBBIX KHCT OoJyiee BBICOKA y OONBHBIX C
ITy3BIPHBIM 3aHOCOM +THPEPTUPEO3OM.

W3 114 OonbHBIX ¢ My3BIPHBIM 3aHOCOM y 28 (C THIep M TUIoTupeo3oM). HacToTa Teka-TIOTEMHOBBIX KHCT
coctapisieT: ¥ 12-0,96% OONBHBIX C TUIIEPTUPEO30M JIIOTEMHOBBIE KUCTHI Pa3BUIIMCh- HAa OJJHOM cTopone: 6 -0,72%);
Ha o0Ooux cropoHax: y 2- 0,24 %; V 16-0,8% OONBHBIX C THIOTHPEO30M JIIOTEHHOBBIE KUCTHI Pa3BWIIMCh- Ha OJTHOM
cropose 4-0,64% Ha o6oux croponax 1-0,16%.
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Clinical Medicine

Lymphocysts of the Ovaries in patients with Hydatidiform Mole with Hypo and
Hyperthyroidism

L. Metonidze
Cancer National Center of Thilisi,
Medical Center - “MEDELITE”,
Thilisi State Medical University

Trophoblastic disease is one of the actual problems of modern oncogynecology. Single studies on the connection
between trophoblastic disease and thyroid gland dysfunction confirm the relevance of this question.

Based on the materials of our research, the frequency of theca-lutein cysts is higher in patients with cystic fibrosis
and hyperthyroidism.

Hence, the connection between thyroid dysfunction and gestational trophoblastic disease undoubtedly exists.
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©OoLE030Jd05, HMIYOE PoboLEBLIMGDS, MMAMOE FMGT0 030©gdOL 3MbEgbGHMIE00L 33¢o-
@905, 6oL 36083690m3s60 IM©OGBOE0MIO©O gw-bolbEdsME3ms MOLZOL Bod@MMO HBmysE 3m34)-
530580, 5009OHMLICIOMDIB dJolo FFoEOH™M 353d0MOL A5MZ5wolfobgdom. M9305EHMOIEIO SOMNOO-
056 3530969000 ©OLE030©dool AsdM FmeEr-LolbEdsHZMs MOLZOL FoBOHOWO Fggaos MBY-
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bgd 3M©boL o5BMGOT s Fobobergdsd gsdmofi30s 303mmgbs, GMI ol gmderos FgodEoMml -
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31939 9Mmombmgl  bmMgdOL s  AME-bOLbEdsMMZMs  MHOLIOL  BOJBHMMJOOL  3MBEHOMEL. 30bs06
93053M0EME sONOOGH0D 35309639080 FJomzsMongdol 0bxsmd@ol Molzo 70%-0m ToMsEros ©o
93560 103300 MNBOHM bJoGMos Bs0 FmEMOL, 30MY BMYSW 3330500, SMIOMIIWIHMDBO Mbos
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0905300l SO0 ©Yqds, Boba™Mdwogzo s MHY39@0 Fodmygbgdom, sd30MgdL me-Lolberds®mgms
5350MBL 5 1033OE06MBsL  Hg305FHMOEI  SOMOOGHD 3530963 JdT0. MI3s, d9J3b MYy G
00MEMYOMOHO 0YM3305 JOMEOMEOMAEHIJAHMOMO S 96E0-00gMMbIIHMBMEo 95839dGHId0 Bmgdol
999306900 Bods, KIM 30093 ©ILHYPI60s. Lbgosolbgs  dommmyomGmo  36MHg35M5GHJO0L  o3wgbs
30EJOH0Mo 6930l 3mbEHOMEbY, Fg@EHedmemmem Lob®mMmdby s6 BMI-bg, 9bmmgwomdol gwbdiosby
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Effect of Biological Drugs on the Cardiovascular
System in Patients with Rheumatoid Arthritis

S.Shalamberidze, N. Chikhladze, N.Tavberidze, 1.Jashi, T. Bochorishvili. L. Toradze

I Javaxishvili Thilisi state University
G. Abramishvili Military Hospital of the Ministry of Defence of Georgia

Rheumatoid arthritis is a chronic inflammatory disease that increases the risk of heart disease. Systematic
inflammation damages blood vessels, atherosclerotic plaques can accumulate in the arteries. The plaque can
cause arteries to narrow, blocking blood flow, therefore increasing the risk of developing heart problems. In
patients with rheumatoid arthritis, Ischemic heart disease and heart failure occur 1.5-2 times more frequently
than in the general population. Myocardial infarction (MI) and stroke are the two most important difficulties of
atherosclerosis and contributors to mortality, both are caused by atherosclerotic processes of the vascular
system. In addition, The factors that cause traditional cardiovascular disease have been identified through
numerous research and scientific work. Risk factors: smoking, a sedentary life leading to overweight or obesity,
high blood pressure (AH), impaired glucose tolerance or diabetes, and dyslipidemia.
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(GoOEgds (33937 3s3098s)  gnEmsbdgdsdryg, gbolidzgds @s gdolgznds KoM 33eadom, SaGgm3Y
U300mo  xoM33mmgdom, G@Imgdoz asbmsggdmnmos mem@fmgsb gsdlty, g9bsty ©s  Bnhgdby.
69930l dotromso s JBmdgdo s396b9896 oMol mEAnl sSL3g30503m60 AgbolBgbBmds.

Jbeorgmonl  xsbesi30l  mEabobszos  sbebgmgdls  amemol  085dond  EssgsEgdsl
0blgendl, Gmamei boggeomosbmdols (sdgzsh 0Bl 0bonbB@onm LsdgsemBo (12,2% s
9,7% 3gLsdsdolse.) 3060l 0Ol ©is39gdsms  asgmgbs 8830560l mEA60bIBo  30dwabsatryg
bbgoeabbgs 835098989 ©s bmgsmse ol xs63Omgmmdsby  soffengmemgdols dsbdogabg 0fbs
a3dm33mggmo  IMs3smo  g30qgdodo  33mg30m. 83 339390000  3T38M8E 03390908  dFo@MM
3930060, M85  asb30mmdgdnmos  mMysbobddo  dodrEobsry  gOMasb  dommmgon®  3Gmsglos
0b@3)96bogo Omogho  3s3BoM0m; ol Gmdgmody bsformPo dodwabsty (33emomagdgdo asgemabsls
sbgbls  mMgsbobdol  Lbgs Mgaombdo dodwobstrg  3Mm(39Lgdby.  dsgsmomse  Sofol el
83350988, MMM 3MEMbBoeo,  asgmmgbsl  sbegbl  Loldgdn®  sdm3zg3gdmsb,
OOam®0(335  smgdmligmadmbamo  gmm-lolbrmdstmgms  sszsegds  (3le) 6 IgBedmmn®o
bobe®mdo Riedewald VE, etal (2009). gle ©ssgeeges dmoegl gamol 0d9domé ossgsegdst
(300), (3909860035b MG 333509851 ((330) ©3 3gGoggdonm Lolibrdsdmgns ©ss3s0g8sL
(Bb), Lsg®mnsdm@ole gmsbogozsool 39-9 €g30b00m ICD-9-L. gl s@0l  3Gmamgbo®gdswo,
JOmbognmo  deamds@rgmds, Gmdgmdsy  dgodmgds  gsdmofgomlb (3839 gmOmbsdymo  0dgdos,
3oboggese  d3960m0l  Bg030mm0,  bBgbmseeogmo  FgBg3s,  domyserondol  0bgs®dJdo 36
oblmem@o [Jiménez-Beato G, et al 2005; Lockhart PB, et al 2012]. (3039 30609bamo ©ss35098960
hggbo  mEabobIobsmgol  gzgmsby o ©s ddody  3OMOmgdsl  GeMdmsagbl, Gz grm-
Lobbemdsrmgms sbosbgdoms s 3dodg gsdmlsgsmon bsbosmwgds, Gmamei 9.7, b3gzogo3m60
PO,  393sBHm 0y 3OomBOMIYmo  3069Lgdol  Lsboo, ode  mommgnmo  ds;mgsbo
9OnEAMmsE 3b50s698L Lsbomzbmee 360336936 ,,85630960 Fegol bsdobby mEasbmagdls”d.
Gegegs (1997-2006€.).
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I lsbegmdols ©sd9M9ds s @olgol gsdBmemal bews sbggg 0f393b ™03y ©sszsgdols
293039900k b, 35MsmbBol  ©ssgsegds  sbggg  doemoash  BBoMos,  3G935tm 96 Mo,
O™3geoy ©3m 3oEgdyeos

a3bbogrmen  sbs3mddog 0bBgMgzemby, Igeygmdl 1%-sb 20-29 Gmols 35309689030, 39%-
dog 65 Fgmby mxembo sbsgzol 35:30968)9080. Bmgogomo s3Bmc0  dommomgdls  3s@sembBols
OO bngbomo sJBogmdols gsbOEsby, Gmym@ doMomse Bsdsgsen gemgdgbd by, s bgels
Tgmdl g -LolbemdsOmgms ssgs@gdols asdmdfzgzo smgemdols sgol asbzomstmgdsls Bahekar
AA, etal (2007); Beck JD, et al (2005). Lbgs sds353806909m0 d94s60Bdo  dgodmgds ogemls
X35690060 98B ommmds  bBolbynmgdls Fmeols 3sesembBol  dogMmm®asbobdgdols Fobsswm-
degy ©s Lomdml Fmgol 3Om@Bgobgdl dmmal, Gmgm®ogss HSP60 96@mmgmsGrnm Ny E90gd-
Bo. gl (3oemgdo ©slizs38060g83mmm0s smg®mdol szl (gmemsdol) (o®dmJdbsbosb Lockhart PB,
et al (2012). dgmég b0z, 39GMMEMdG O™ 3sM8EMbE M0 FsOImTmdal  dsBg®ogdosls
Fgodemgds 3Jmbegl doMsdoto 9390, MeEash 33 dogemm®ysbotdgdols modm3mmolsds@owado
039396 3s360m5333930L  bgodnmszosl s sbogdoma Bsdsgemgdols  (IL-1a;-18 ©s TNF-a) gsdm-
gorgsls, AmImgdog 360936936 Bl sk gdgh smgOmagbgbBo. 33 3sGeEMbB Ol Rrrm®sd
sbggg 9godmgds  asdmof30ml mmddmsodgdol  sa@gasisos, Momsy gebeol mOM™Idmgddmeno-
60 ggbmdgbols Gobgl (Lockhart PB, et al (2012). 53 06 ©s5350965bmsb  ©s 35380690 mm0
bbgoesbbgs 33emg3900 ogm doemosh dGegsema3qdmgsbo ©s dso 3sdmoygbgl Lbgsmslbgs dgmmem-
mmaos;  sdoBmd  dopgdmem  gogams  dgosdgds s Ao Fmeols  PmogPmmdsms  ©s©yqbs
Beagx g dsemby Gorgemos.

LsdFbedme  3s6smbBol  3390bsemdsaty  bBodomBozgdols bsdmsmadoo  asdmdzgybgdne
bodogdol d0dmboemgols 1ddsgmglmdsdo o6 ogem asbbsboa@mmo gmobogn®o obegdbo (Gmgm-
0388 b3gdols 0begdbo, m®dogdols Lolbemgbs, x0d0l Lom®dy ©s dodsgMadol ©s3303s, b6
3060l ol Jombzsmgdol gsdmyggbgds). Bggbo sBGom slggg Bgbsbffsgmos dozOmdommmagan@o
3t 396980: 6B 0lbymmadol (3363960900 19G 36 IgA) 30963968305 B8 Bo, Gl sEsliBn®gdl
333 mcms dmbs3gdgdo Lockhart PB, et al 2012; Pifién P, et al (2010). 33emg396ds, Omdmgdoy gm-
3abodgdgmo ogm Golgol J398 dgmeg Semdmmszosby, sBzgbs gebO®ormo sdmB ool dgos-0b-
30dol Lobgg, Gmame sogPmlizgmg@mBol 3563960, ©8358009d Mmoo 3s(EmbBol ssgsgdsls-
03b;  3s6bsgnmdgdomn 35309689600, Odmgdlsz 83 3sMdEMbBSINGo  ©ssgsegds Lockhart
PB, et all (2012); Yakob M, et al (2013). 3cgodg@sbnm xsgan® 69sdisosty (PCR) @sgyndbgdmmo
3390900, ©Mdomdzgds ©sxgsdo sOLgdyee Prevotella gingivalis s Prevotella nigrescens 3sésemb-
3ol dogemmeys60Bdgdbg, ©839380M90mmos bsdogmg sGBgM00l dgeos-0bB0dols gsbGEar  Lol-
Jobosh. o5 asdmomgmgds 3OmBoeol N3l B @d3gM0m 3sdmgzmgaals Lsdmgsmgdoon.

Lb3gs 330939088 398msgemobs  3608369emmasbo  Sotwsdodo 39380t 190G sb6@0lbgnmgdls
Ferdr0ls 3s6r3mbBols dogOmmemasbobdgdols Fobssmdpga s badogmy dgmas-06@)0dol Loldg > 133-1
Lockhart PB, et al (2012); Yakob M, et al (2011). sbg3y ©odgs®r@s 3938060  sbogdsls s
9bemogrmondol  ©obggnbosl  dmeol, 38309689000  gue-Lolbendsdmgms  ssgsgdols 3ecgdy
s 3563mbBom 36 dob ge®gdy; 3dody  JssEmbBool  dJmbg 35309639030 3o wsxgolodis
Ppemogeraco  3sbmbol  360336gmmmgsbo  Fgd3069ds. magals IbMog, 39039 Jd nmds Bgdwamads
3302939838 3sdmbsds 3939060 3sM8EmbBol d39Absemmdols ©s Lolbrmdsdmgms gbmmgmon®o
3sbmbol aomdyxmdqligdsls dméol HigashiY, etal (2008).
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JOmbognmo Lolgdndo sbogdomo dpamds®rgmdols sOgdmds, slggg FgbFegmoamoas  3s6s-
EmbBol dJmbg 35309690 30. 33939830 s@0b0Tdbs, O™ 30690l AOMIgdLsiy 830 dmIsdyg-
dmemo Lobbmol sbogdomo  dsedsgmgdo, Gmam®oss dsesmo  Jg@dbmdgmmdol  C-Ogsdd oo
goes (hsCRP), g0dc0bmggbo, s IL-6 Pifion P, Kaski JC. (2010) s39380696mmo0s gnm-lolbem-
dsM3ZNS ©3535009893036.

Paraskevas S, et al (2008) dog® RoBomgdnmo gamgzoom s bbgs  s3¢m®gdols  dog®
2990439969090 IgBe-sbsemobom 06133935, M™d 3OLdMIL dmogdo I 30390 mgds  K3IGYLabo
bydomeo  33mg3gdoesb, Gemd  3msbdols C-ﬁ)aoj@)()'ngm Goms  0bOEgds  3sGrmbBols  3Jmby
3530969030,  odze  YRO™  I3ocy  bsdolbom.  @sdsemo  Lod3zc030L  @o3m3Om@gabgdols
Joremgbgg@obols s dolo  sgsbazol 3Omenddgdol (OXLDL) gsbewomo ©mby gsbobomgds
ame-lolbemdstmgms  ssgsegdol  Mobzol dsdggdee ©s bshggbgdos, md ™Mogzg gsobsGs
35650mbBol 3Jmby 35309687080 (>2.1 Fg/em) s gl Emby MuGe dgdoi, Fgodmgds Bgd(z0-
AEgl  3s6smbBol  d3m@bsmmdobsl. Tbgs sbogdomo dsergglgdo slggg asobstes 3 Bodol
35(309639030, od;3e Y™ I3065 bsolbom. wsdsemo Lodzz@ozols madm3m@Egobgdols Jmegl-
B9eobls ©s dobo ©sgsby30L 3OmeEnddgdol (OXLDL), &mgmé Bgdmo 330603690 6sR3965805
Amame gne-bolbmdskomgms ds@ggmo s G, meogy d9dmbzgzedo gsobsds 3sMsmbiols
dJmbg 3s30968900L  3M9303gms e  Lboobgdo Suzuki K, et al (2010). Tbgs 33mmg398ds, Gdemg-
do3 gbgds 3390980l MG dgmdstgmdsl, Tgexgsls 3sGeEmb@ol dozMmdomemmaon@o 35615398
®980L  dsbsFomamds  smgOmb3mg@mBdo om0l el dsmmagbgbols (Actinobacillus actinomyce-
temcomitans [Aggregatibacter], Porphyromona gingivalis, Streptococcus mutans) gasdmgmasbs s
oEgb#oggo e300y Lockhart PB, et al (2012); PadillaC, et al (2006) s0g603dsdo. 0rgdis  gagems
3309399 396 Fgdemem 83 3s0myqbgdols 0bmmodgds smgd@dsdygm gemesdgddo; donbgosgse sdo-
s PCR 39J60353 a3dmsgemobs dsJBgPonmo ©bd-ols s@lgdmds Lockhart PB, et al (2012), omd(ss
Beagogho  dgdmbggzsdo  Fgndmgdgmo  ogm  sdob  sslin®gds, Gmd gl ©bd  L3g3093037608
33430bB ool dsJdgogdalomgols.

35650mbB ol ssgeegdsls s gum-bobbrdsdmgms  ©ssgsgdsls  dmEols  mE@mogPombals
Fqdgmdo  Ibstrsg®ols dobboo Machuca et al (2012) FssBeds 10-Femosbo mbgod noobsemgmdo
(39bs63™dmoggdnmo)  390L3gddonmo  33mag3s, GMIgmBo  FOOMBIA MmO  ©ssgs@gdol  IJmby
3530963901 s@dmshbrso i3t (370 3sMsEmbol doamdsMgmds, 30069 35(3096B)gdl  JOMbS-
o ss3s0gd0ls 3569 dg s RO™ dgBos, bsgmgdse sgdomsE 93306960096  3sOIMEMb-
B ® 3396bsmmdaby.

Oqbsg gs60bomagl Loliggdn@o bogdomo st 3gégdo W. Kamil et al (2011) wsswgobyls, ¢ed
336130mbBol  (sesJorm@aonmo  330Mbsenmdols  dodmbomgs),  3MEMbsGrmmo  ssgsgdols 96
a7e-Lolbeodstmams  Gol3-gsdtgdost 35309687880 360836gemmabse  I306w9ds BB do C-
Ag5ddommo  (30mol 3b396BOs(0s ©8 gAMb  modoegdol 3Mb(39b@®siosi (LP-pu,
LA2, Li, mdBOQoﬁ)g&nQO) olmoadoegdools dJmby  35(30963)90680. gl gamdxmdglgdgdo  o(33emgds
OO 3363s3mmmdsdo s, Gmaméy Fgbo, Fgobodbgds dgm@bsemmdol 6 mgzol Fgdwgy — ormd(3e
bofgol @mbgby sd@bgds dgobodbgds bbgsesbbgs sg@mems dog® BsBe@gdmmo  33emgaols 3g-
©9a50, 3396b65mmdoEsb ghmo ol asgmols 39dwgy (Lockhart PB, et al 2012). s3@megdols Pa-
raskevas S, et al (2008) dog® BsBedgdnmo LolBgdne@o dodmbomgols s dgBssbsgobols do-

bgegom, C—ﬁgoj@oggo ool 3mb3963Ms(300L (330 gdgdo  3sMsEmbE s o d3nEbsemmdols
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3990099, 0demg3096 sli33bsl, M3 33 sbogdomo s 39M0ls by MEbsg dz0MEgds 33m@bsenmdals
399093, Ladgemme sggodbofmgdnmo 3gdz06980m (0,50 33/em; 95% CI:0,08-0,9. P = 0,02).

33939001 oo AsmEgbmdols s bdodse  OHmogem  asdmddoibsgo  Bgegagdols  gsedm
Botegds IgBssbsmobo, Gsms sggbor 0dosls dg;36096mmo 3830390 mmgds  3sGvEmbBobs s
3OOMbsArmm  ©383509890L  Fadols  3ogBoco. 2007 Fgeolb  gedmgemobes  bge@ob@ozn@se
3603369mm3360 33390600  35M3MbBEOL  85350908Ls ©S  JMOMbIOYEY  s350968L  TmGol, Gm-
am®3 Lob3omol, oly 3930390l mgembsbmalon. omgdps s3BmE9ds babgsldom s@bodbyls,
©m3 3933060 6 damds@gmdsl ol ogm bmdogHo (Bsbligdol 3mgmoogbdo OR<2). 3mb-
3698 msE, 3MOMbsOYmo ©sszagdol Molgo 1,24 xg96 dgdo ogm mzdome  s©sdosbgddo (<10
3domom) s sxgofbodes Ls30Mmol3oGm  mEgmssos 3domgdols GsmEgbmdsls ©s 3MGMbsEmem
Ess350980  Mobzl  dm@ol.  6gdolidogd  Bgdmbgzgzedo;  o3dmEgdds  slgzg  smbodbgl,  Gnd
bsfommddog  z00mm  Ibsbmgmdsl 83l e o docol @AMl 3ogogbs, ©ogdsdo
65630 gmagdol dsmsmo domagds s IFg3gmms 36033bgmmmazsbo  MsmEgbmbols 309680 Bahekar
AA, et al (2007); Humphrey LL, et al. (2008) (gl dog® Rss@ecrgdnmds 3s6smbiol dg@)esbs-
mobds  (30b630308)0L, d3mol ©s gdomadols 8356330l Rsmgmom, Gmgmeyy sbsmobds  sB3qbs,
Begee 3m3nms30580 (0go 36 Fgdmoggstiggds dbmmme anm-lolbermdstmgms ©sszsegdols djmby
30(3035@)36’30) s Essliggbs, Mm3  3s6EmbBol  ©ssgeEgds, Gmam®i BB, ©sdm0go9mo,
33333 Lybo Golgos, Gmgmeryy  oembsermo  ssgsgdol  gsddmmo.  dgséo  Lsdgsbogem
383090 gds,  OMIgmoi  ©sgndbgdamos  bsbaMdmog  33em9390by,  bebos@B boMgdgmo
20bm339800 ©s Fglsdsdolo 8330639000, Lbgs Gsbomdobodmgdnm 33ma390%g — dgBedmergeo
Lobe®mdo (33L), ©0sdgBol Lsg@msdm@mobe ggeg@sol (lbg) dobyogom, ool Lod3@mdgdols
3033mgdlg@o LgMos, Gmdgmo asbobsbma®gds ddb-ob bymo @sdsbsbosmgdgmo  3m33mbgbBo-
©s6 Lsdo o6 9ol s6bgdmdom: 303gdE96bos, 039G G0amogMowgdos, sdseno HDL-Jmeqgl-
&gobo, Lodlindbg s gemgmbs (6 Fodo 2 Bsd@osbo @asdgBo) Alberti KG, et al [2006].
393635 g30@gdommmaon@ds 33 g3ed  dgolfegms 3938060 oMol el xsbIOMgm@sls s
bbgeabbgs Lob@gdn® dogmdsmgdsl dm@ol, Gmgmeoiss ddb [Nibali L, etal 2013; Morita T, et
al 2010;].  33emg3g9%0 [Kuo LC, et al 2008; Janket S], et al 2005] gmgnbodgdnmo ogm 3
835090508  dqlsdeme 39436069001 0EgbBoxgo30098sbg ©s 0dols sanbsby, offgggl oy sé
3060l @Ol Essgse90ls I3n@bsenemeds Lboligndn®o ssgsgdol dsm3g@gdols asmdxmdgligdsby.
donbaosgse 0dols, ™I 83 bgggPmTo 39300 Fobssmdpgamdss, s3Bmcms 1dgdglmds msbbdegds,
Om3 8330900 ™03 dgmdsdgmdsl 83l Lsghmm  gobomdsmmmmgon®o  d9dsbobdo, Gy
o3 ©3395300096mmos  Loliggdn@o sbogdol ©s 0blymobols Fobssmdogamdol  s@lgdmbslmsb
[D'Aiuto F, etal 2010]. 363608 s, sGsg@0ds 33magzed shzgbs, G™MA Fsg@osbo ©asdgdo ol
3s6ombrogol  Golzol gsfdmeo [Mealey BL, et al 2006; Campus G, et al Salem 2005].
303963039008  Bgodemgds ogml  0sdgd @0 gsdmnmgdol dmsgsto dobBgbo  gmogmmobszools
203 3OmB906930L s modoegdol  $M8xgMIbEmmo  amogmmobagools gedm. ©osdgBls s
35650mbB ol 853509851 FmMol  gobomdsmemmgon®o  39gB0M0  soblbgds ™mE0z) ©ss390g0L
©sOM3930L  Mbsom, 3sdmofzomb sbmgdomo  3sbybol 86 dsJBgMogdols  sgMmzggdols  gbom,
Fgbsdadals, s 0ff3g3l sbogdomo Bsdsgemagdols Fs®dmJdbsls [Kim |, et al 2006].

bbgosbbgs xcgegd0, OmamO0Ess gbrmmgm@o xdgegéo b gsgmiodgdo, §eMmdmsw-
29696 @9393BH™M90L  (RAGE) bgosdotols ©mbybg. o3 3mbdgdb®do, AGE/RAGE 99353906938

41



Review

dbmdoMmgnm b 3mEodmgm-brgmastrgem  gxcgegdtg (PMN-U) 30630306981 JodomBsdlols
©s 33 REgegd0L geamiodmn® Fglsdmadmmdgdl, s odmagzs a@sdnedygmagomo dsddgogdols
2096530mg30L  Fglademgdeamdgdl. 3 394s60Bdols Fgrgase, dsgemegsagdo ©s PMN-gd0 sh3969096
303960695 JB0memmdsls dsd@gonmo 6@ 0a96980L 30dstrm, (308m3abgdals gsbGO@amo asdmbmagals-
NBEo0m, OMIMOO35S IL-1B S TNF-a, 8369m3g bogdomo Bsdsgmgdo — M3 offgggl 3scs-
©mbB ol 336sa9dsL. 3oGEs 330Ls, QadAOMEmMsLEgdol dm3nmsool  (33mamgds  3sdmoffggzls
3esgabols  4sdmdndsggdols (3300mgdgdl, M3 megolmsgse  gsdmofi3g3l  FOommdgdols dgbeme-
(900l 3OMgdqdl s bl Fgufymdls 3semEmbBol ©ssgsgdol asbzomsdgdst. gl 30, msgols
Ibeog 3909739390 dodeobs®rg  3Om(3gll,  gmesgabsbel s Tbgs  9@mdg6B ol sdBogmdols
20O  Fgdsgdmgdgmo  Jbmgomols mbyby [Mealey BL, et al (2006);Campus G. et al(2005);
Mealey BL, Oates TW (2006); Bascones-Martinez A, et al( 2011)]. 5J®0s6 ©osdgdls, (Gmgmerys
©85350905L)  Fgmdmos  asgmgbs  dmsbeabmls 3060l @7 do  dodweobsty  3Gm3gLby,  bewm
bmgdomds 3emiglds 3o Madygmegomo asgmgbs ©osdgdol g sdmern®  3mbdAmm by sbogbomo
T90dogemgdols  gedmbosgolnggemadol  Igegase,  Gmaméoss  TNF-a, mdgmo  dmddgogdl

IROgENE  0blmmobols Og393BmOBY, Gomsy sEMmadls 0blmemobols dmJdggdsls. 83 3mb@gd-
3o, modm3mmobsgetoegdls  Fgmdmose  ©osdgBol  gsdfgeggds  IL-1B, TNF-a ©s PGE2

a3bOomo  Go@dmgbol aBom. msgzols dbMog, dsddagonm  0bxggdiogel  dgndmose  dgedz06mb
aegenbols  s;mgzobgds  hebhbols  3qbogdols  Ibboog, Gomsy sbggg  asdmoffzoml  0blmemabols
A9bobBgbBmds  Kuo LC, et al 2008. gofdmdeogse, Fs®dmoagboemds 339383, Gedgemo(s
3365em0Bgos  3sM3embBol ©ssgsegdol Loddogls s Lolbwmdo gemsmbols mbol 3mbE®mels
Ame0l, ©ssl3zbs, G 0d 35(30968)90ds, OMImgdlsz sz, gdogmgdoesh Lolbmegbol 6sjemado
36039680 Lolbregbol 6Ol ©s x0dggdo 5 33 Low®mdgby 33067, 390l 83mbBGMEgd-
©b96 Lolbemdo amgzmbol ©mbgl, goeg 03 35:30968)90L, OMImgdLsy YBO™ (Yo sz
35650mbBol  ssgsgdgdo  Lim LP, et al (2007). Bmgogmo s3dmérgdo, Gmammocsss Kiran M, et.
al. (2005) (9oL gewogmbomgdagmo  3gdmgmmdobol  (HDALC) w©mbol  LBedobdosndow
3603369mm336 933009351 038931036 3553096900 3serembE Ol I3M@bsemmdols Fgdwga. ord(3e
Janket SJ, et al (2005), 456 Qsjcosbo @osdgBosbo 3530968980 Fodo 1 s 2 Bo3ol dg@)e-
3bs0bdds  ssegolods HbAlc-ol 0,38%-0s60 399306905 0839306 93500gm398do  3sMrIsEMb-
Bob Ignebsmmmbols dgdaga. gl dgd30098s 3G owas (0,71%) 0d 353096839080, G™dmgdliscy
3Jmbosn  FsJMmosbo  osdgdo  Fodo 2, omde 83 3393080 @ ogm  Le-BobBoszneee
d603369mmgsbo  dmbs(399900,  GmIgmoz  dmozegl  dmbs3gbgdols  Lozdse  MemEabmdsl, Mo
bs7oemgdsls  dmgzgdes 33908l n@gdos  3sMsEmb@dol  d3n@bsemmdols  g39ddo  ©asdgBols
398 0dmm @ 3mbEOmEdo.

(36mdomos, MM (3bodmgzsbo Jbmgomo gsdmygmal dogem Moy 3@IMbgdl s (30B™3abydl,
Omdmgdoz bgml  9fygmdgh  Lol@ndn®  bogdsl s 0blymmobols GgbBolBgbBmdsl — Goms
3968Emdg6, Omd  sOLgomdl  gobomdsmmmmgon®o  dbgsglgds Lodlydbgls s  3sGsmb@odls
Foe0l,  Gsdsy  moz30l  FbGog  Bgodmgds  asdmoffzoml  Bodo 2 @asdgBols s gm-
Lolbmdstmzgms  ©ss35098980L  gsbzomsérgds [Cullinan MP, et al 2009; Marchetti E, et al 2012].
393308 gd0b  gzgmsby  d60dgbgemmgsbo  (30Bmobgdos  @adBobo s sEgdmmgddobo, ormd(3e
36 gdmdl  dmemggnmgdos, OmgmEoss Mgboldoebo Pischon N, et al (2007); Marchetti E, et al
(2012). mg3@obo s3emabl 3303 9839ddL Lodlydool Gobssmdogy ©s 39380090 mmos dgemols
398930 BInsb. 3B NEMdb, GMd g3Bobol ImdsBgdnmo ©mby I (3@ O G0l Esygbo-
0. 303mbgddobo msgzol dbGog sndxmdgligdls 0blmemobol d3™dbmdgmmdsl s dzomegds Lod-
b dbg 08305698 T0. omgmgds, G ol dmdgegdl GmymEs bogbomo Fsedsgsmo. Ggbolidobo
msgol dbGog  s3mgbls demogh  3Omsbmgboo  g39ddl  Pischon N, et al (2007). ods 39360
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333935600  dommogdl TNF-0-bg, Gmdgmoig gbgee ool gsdmbsgmmo  dbndsb  obrogowgdols
(603356 JlmgomBo, Gmgmez Lodlndogbmsb ©s 3s@MsEmbBoBmsb ©s333d06Mgbmmo  gggmaby
3603369mmgsbo  F7edsgsamo. dmizotgnmomy TNF-a-b ds@gds, Gmgméys Bsbl, $3dsgdgdl 3srim-
©mbBOl bmgdsl s gl Bgademgds agmls gPm-gOmo dobgbo 0dols, G dbgdsbo 3oMgéo MBG™
d3d6mdoscy 36036 35OMEMbEBOL ssgsgdols dodsée Nishimura F, etal (2003). sd®ogse TNF-
-l Bes 36 Iberamme gegmabsl sBrEgbl 0blmmobol dadbmdgermmdsty dlmdeb mdogdd)gddo
363990 3ogmgbsl sbEgbl 3ssmbBol bmgdsby. 3sMsEmbBol 3sd(3s390mmds bmgdsd, msgols
dbM03, godmagds 3oegg RO gsbedeml TNF-0-T 306396868308 dmbmzoBgdol LBodgmsio-
ol abon s dmsbEobmb ©sdsBgdomo  gi3gddo  0blymobagboliBgbmdsty — GoE SoMwsdom
203ebsl sbEgbls LsdoBby mEabmgdty, GmamAaEss ®godmo, 3Mbmgdo s sodmz0dgdo, b
06085 03938 sodm308)gdol  @odmmobl.  msgzolngsmo  (3Bodmgsbo  dgs3g9dols  asdmymass,
Amdgmoy sbggg 35390 bgoL 0blmmobols dmJdgeadsls Marchetti E, et al. (2012); Nishimura F, et al.
(2003). &lbgdgmo bsdgbogam 3B)30(390mmgds 3s6smEmdl, Gmd bodlndby ©s 3sbbsgnmnegdon
Fod0s60  osdgBo Fgodmgds 8333806900 ogmls 3sGembBolswdo  d3™Mdbmdgmmdols asbe-
Esbmsb. 0d3s, 36 oMol bsomgmo, Tgndmos 0 3G 35MEMbB G I3Absmmdsls slgmo
35(309680L Loli)gdn®o dpgmdstgmdols gsmdxmdgligds.

s3®megdo Eugenia Gianos et al (2021), Gmgméyg 307momgdgh 3s6rsmbBols ossgsegds gs3¢-
G gdamos doge  dbmgeomdo, dsor dmEols $93; badgzbogdm 3B 30(390memgdgdom  Bgademgds
3035689mm, Gmd 3060l WAL (300 K6IOMgEMbs Skm30MEgds s mgAmBHm  amem-
Lolbbedsmgms  ©s53509890msb.  odi3s, gl P00gOnmds oG gmeggoems  doomswo 839680
3E0bogn®  33Mommmaosda.  dmgdnmo  6sdOmdo  gsbobomsgls 3B 3039079098,  Gdemgdocy
839300690L 3060l AL 3509090, s BmMol  3sGeEmbBols s g -bolbendsdmgms
3smemgobomemaon® d94s60B3930L  Msbss@ligdmbols Mol gsBmemgdls. mndigs, Lbgs 3093963001
bgesdgageds dgodmmgds  bgmo  Fgfymb  ge-bobbmdsdmgms  ssgsegdsms  Lbgs Mol zgdols
200093 bsls, M8ds3 dgodegds d339068@ adbsMEMl s©sdosbms EEa®dgmmdol Fegdo.

3060l 0Anls ©s b6sFmasgzgddo Gmame (36mdogoas 700 3980 Lbgseslbgs wslsbgmgdols
dogmmdo Lobmmmdl s dso a303399mo 1dbgdo 1383080, ©bBemNGO sxgs Tgosegl aseg3g-
T domgem@sl, Gmdgmoi 9aMes 3sMgdm gemmeols (33eomadgdl. msgae 3obgzogodo gomsd-
©gds 3580b, Bmgs gdomol EsxgoEsb sOlgdnmo gemes 3O(39mEgds d0degdscg wMdomgdolszab,
s 0f3936 039be 3sbmbl s bmgdsl Mol Fgogaswsy gomstegds anbaogodol. aobyozodo
30 990dmgdsls  gesobsdeml  3domols 83035 @ gqlggdols gsl{adog ©s Fgemfoml  3domals
©sdbdscrg bO B negdedreyg, Fgemfomls megse dgmaedeys; 83 3Gmi3glds dgodmgds asdmofzomls
3oomol 3gdsgPmgdgmo  Jimgomols dmgimgdol ©sBmsi, s 0fggal dgmol Ggbm@diasl s
30omol ©s35a35L, 30 Femsdoyg 47% B9dnbzgzgddo gabzegds, 65 Femmgsbgdol 3069580 3o
70%-3g 39cggedl. gl e bBoos 35353539080, 3006 JeegdBo, Fglsdsdolse (56,4% s
38,4%) [M. Kilian, et. al. (2016);]; G. Thornton Evans, et al. 2009-2010]. PD-ols g3sd&meigdo dmo(ze3ls
Bsd056  ©0sdgBL, 300l @Ol e 3ogogbsls, bE®gll, 9533300690300, ©s36M6Rb e
300egdl, 037608980l ©sd3g00mgdsl s 03 IEImbors (33000390,  MIemgdacs 0(33e0905
OO bmmbols, 3mbBMs(393mmo 86950l domgdols s Lbgs 3900359968900l dmbdsdgdol O™L.

eoldombo — 860l 3060l @Ol ool oldsmsblo, ®sdsz Fgodmgds  asdmoffzomls
3060l 3o sOlgdne 33 g@0sms BeemEol oEdsemsblo, s gMogdos s bgmo BgnFymls
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dsJBge0sms LobBgdnGo sbmgdol gs3639eadsl, Gsbsy dmdyzgds m@ds mmgsen@o ©s bolid)g-
3960 s6gdomo s 03960 Fmsdsgmmdon  gsdm(f3gmmo Ggsdiogdo 6 PD-U Goby gsddmegdo
(Y.A. AlJehani  2014). obdocmbo, Gmdgmoi asbobsbmg@gds Gmgm® 300l el grmmols
bngdomo MxGgegd0, dso FmEol bgodGmgomagdo, dmbmzoBgdo ©s 3s30Mes3960, dmbsfomgm-
396 309l 3mgPmbol, Omam® segommdmog olg Lob@ggdn®o asbzoms®gdol gzgms i3sbsdo
Ogaya Y, et al (2015). dlgsgbo sbogdomo gbgdo ©s35330096memoas [P. Libby et. al. (2020) sog&els-
390mBol 23630080905y s 3OMaGglocgdslmsb. msgse  gingivali s@ol  ds3emegsagdol s
0sbsgmmomo 0d7bmeo M9sd30900L dmogo  sddogsdmegdo — Lukes P, et al (2012), &odgmogy
0{393L Lomdne sOBgdsl 3OmB 90630, BGogg@ols dmmgzmemsdo, GmIgmaig 339330090 PD s
ASCV -Marbaix S, et al (2013). 3060l ol 3somgagbgbo 3oMEs306 33380630s HOMIdm(308)500L
336935300036 s MOMdN9Id A dmgemgbgdmsb, My dommomgdl Lbgs 394sb0BIgdby, GImIg-
@oms(3  dgademgds  gsdmoffzoml ASCVD dmgmabgdo. 9JLdg®0dgbdmem  33emg39630 Streptococcus
sanguis, ®mdgmoiz bdodse  obrmodgdnmos LgmdsBmmmaon®o ©sgoEsh  ssddon@gdls dm-
(06 3scg 0OM3de30dgdl dsddgogdools AML, sgsmmadgdls mOMIdMgddmeogdl ©s 0f393L
dom gocEomdol  gstEsdsgsen  0d9dosl  gmOMbs@nmo  mymbools abom — M.C. Herzberg, et al.
(1998).

35309639030 Rostgdmmds  33emg398ds  sh3gabs, AMI sdmzogdmsr skmimegds Lolbemol
06333089001 gsbOEslmst — M. Romandini. et al.(2018) ©s ™3 3s6s0mbBol 331M6senemds
byl 8dmol 0O®Idn30B 900l @shJs@gdnm  sddogsiosl  PD-ol 3Jmby 38309689030  —
M. Laky,et al (2018). 0mddmsoBgdols 33  gsdmog@gdnmo  Ggediool Fgbsabgd dbsdl nFg@b
bBHonO™Idn30B Mmoo 33968500l ©sbadbrgbols geaMdgmgdsl A byemo  LgmdsBmemaon@o
36330 30L @AM, 333093569038 EssxgoJlodgl, Gmd 0bBgblom®o 3sMsEmbimmo d3nMbsgnmds
0{393b gbemmgmondol g6i300l gomdxmdglgdsl (36w 3bOOL sOBIMo0l bsjoeol 3sbOsL) —
M. S. Tonetti. et al (2007). s@dcmbgbogmos, O3  3sGdEmbEscramo  dsddgcogdo, Actinobacillus
actinomyce-temcomitans s gingivalis so{g3l  ssd0sbol  Lolbmdsdmgms  gbemmgmonddo E.V.
Kozarov, et al. (2005) s 0ff393l  gbemmgmondol obognbdiosl LPS-ol 3sdsgemmdboo M. Keb-
schull, et. al. (2010). slg3g 9godemgds F3momo BgoBsbmb  Ggsddommo  gsbgdsmals Lsbgmdol
(ROS) 53m4306193580 Lolibendstmzggdol 390emaddo s 3s63embE ol 33mObsenmds sdom 33306981
oJboesionco bEogbol domdsézgmgdls J.C.da Silva, et al (2018). PD-b dgqdmos asbstrmls
3603003369801 AemEgbmds 0bBodn® xegmasty dsBodldo s bgmo BgnFyml bsdBgbo
@03m®m@Bgobgdols Rszgdzsl 0bBodsdo [B.F.Bale, A.L. Doneen, D.J. Vigerust (2017)].

3561306l s6mgds 838380693 mos  33Mgm3y  gbrmygbamo  ebmomsBedm®gdols (sbBm-
&l odbowo, 3Omb@s03m060) Lobmgbol ©olidsesblmsb ©s sOBgMogmo  ggomol sodzols
G3omadgdosb  [L. N. Nicolosiet al 2017),]. dgodemgds  doegdnmse  Bsomgsmml, ®md SCVD
0l 3-gsJBmegdo dso FmGol gobommmaon®o ©s Jigzomo Golz-gsddmegdo bdocmos mogy
853509001 AL ©s 0ff393l Bmgdsl, Omgme mOdomol Jimgomdo olig @B o0l gomad-
do. gmzgemogg gb 3o of393L PD-b s slbgzg ASCV dmgemgbgdls. PAROKRANK-ol  33em9396d0
2090130m0bEs ol 39d0s OO ©sINT 0 090 Moliz-3sdBmeo, G@dgmos ©s 33390698~
o ogm  domzs@eandol  ddody 06z JBmsb, sbgzg Omgmei PD-osb  gfmse.  slggg gl
sbem306090m0s  0blmemobol MgbolidbBmdskomst gemmimbol dodstrm, bemem PD-t sa69komemo
3396bsemmds  ©8333F06gdmmos  aeoggdon@o  3eb@Omemol  gsndxmdgligdslosd  dgmeg  Bodols
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©038980L Ol s Lolbmdsdmgms  gmbiool  asmdxmdglmdsbost  [S. G. Grossi, et al
(1997); D'Aiuto F. etal (2010);]. sbgzg s6bgdmdl s@sdomesdoto I 03900eads, G™m3gmoi g7-
@olbdmdls gbmmgmondols olignb300L 3sGembiEdo. 3dodg dodeobs®rg 3sMsEmb@Eol a8z~
30l OOl RsBedgdnmds  33em93983s sh3zabs FbEAOL OBl ©abgdols Fredsgmmdon  dgll-
Badmo  omsBs(30s FgLsdsdol  3mbBGMmmmsb dgosmgdom S. Amar, et al (2003]. M. S. Tonetti et
al (2007),] @ssggodbotrs, Gm3 0bBgbloneo  3sersEmbBemn®o 33Mbsenmds 0ff393L  gbommgmo-
130b 376300l gomdxmdglgdsl (367 dbGOL OB @00l bs3owols asbEEsL).

s3dmBgbomos, MM sGsEmbBsrgdo dsddg@ogdo, Actinobacillus actino-mycet-emcomitans s
gingivalis sm(93l  ssdosbols  Lobbemdstmgms  gbmmgmonddo [E.V. Kozarov, et al. 2005] s
o{393L  gbemmgmondol  olegnbdiosl  LPS-3gsdsgemmdon [M. Kebschull, et al (2010). slg3q
dgodemgds [3momo Bgodebmls Ggsddoommo  gebgdsol Labgmdgdols (ROS) gm®mdocgdsdo Lol-
bendo®rmggdol 3gemgddo ©s 3sMsEmbBol 33n@bsmmds sdom 33300981 mJborsion@ bEGglols
domdstr3ggdls [J. C. da Silva, et al (2018)]. 3s6s@mbBo@ls Fgmdmos gsbsdeml 3Gmb@gmozmaby-
30l GemEgbmds 0bBodn® Mxcgeastg dsB®odldo ©s bgmo BgnFyml bsdhgbo modm3AmB)gob-
69001 Rsggt3sl obBodsdo [B. F. Bale et al(2017)]. s dcragmeml, 3s6150mbBol sbmgds s 35330609-
dnmos  9bemagbn®o  3sbmwormsBeBmmgdol  (sgsmomse  sbmBol mbowo, 3OMUBs303m060)
Lobmgbol ©olidsmsbliosh s sOBgGonmo  ggomol sgodzol (33emomgdgdmst [L.N. Nicolosi, et
al.2017]. obdombo, Gmdgmo  gsbolsbmg@gds, Gmam®i 300l Ol gemem@ol  sbogdomo
IROYE9é0, s dmcol bgoddmgamgdo, dmbmzodgdo s 3s3MMmRsag0, dsbsfomgmdgb  smg-
Aol gmgeOmbols gzgms ggebsdo [P. Libby 2012]. 3lgsgbo sbogdomo gbgdol -y cgea0d@mbrm
060dsls s 3s6smb@onddo, Fglsdsdolse [P.J. Pussinen, et al. 2004]. ds36me353900Ls, T s B
axOgeqd0l  sJBogbsoobmgols [P. Libby, et al .2020]. sbgmo o0dnbn®o  Ggsdiogéo  sbggy
©5353906989m0s  smgOmb3mgembols  gsbz0ms@gdsls ©s  3Bmadmglodgdslmst [Huang R, et al.
2015]. gingivalis séols  dsgmzsggdols s mbpsgmmomo  0dnbamo  Ggsdiogdols  deogdo
sddozsBmeo [L. Stol ILynnet al 2004], &m3dgmoi §e3mJdbol Lomdmb wsdBgdol  36re@)q06ls,
BM0gg®ols  dmmgymmsl,  GmIgmoi  839390690L  3sMsmbBodls s gmm-lolbemdsemgms
Loliggdol somg®emlgmadmbnm ©ssgswgdol ®olzls [Marbaix S, et al 2013].

3060b @l Ssmmggbgdo sbgzy 30MEs306 3933060 d0s  0OMIdM(30B00l  sa@gas0slmsb
©s  0O™IdMgIdMEon®  dmzmgbgdmsb  sEsdosbol o6 gogdm 33939830 [M.C. Herzberg, -
M.W. Weyer 1998], s dogmomgdl Ubgs  3d9debobdbg, Gmdmomsy  dgodmgds  gsdomFzomls
ASCVD dmgemgbgdo. Streptococcus sanguis, &mdgmoz bodse  obomodgdnmos  bEmds@menm-
207960 8930086, 3m0b0dbs (3bmggmgdty BsdgOgd e  33em9398To, M ssBon®gdl dmz06-
3069 0OmId308 g0l 3sJBg09d00l @AM, 8gsmadgdl mOMIdMHIdrmagdl s o393l dom-
336007d0L  496Esdsgem 0dhdosls gmOMbsdrnmo mzmgbool gboo [M.C.erzberg, W. Weyer 1998].
300830569600 Rodsdgdnemds dgdgmdds  33m9396d3ds  shggbs, 1 sdm0Egdmse  Skm30MEgds
Lolbmol 00 ddmgodgdols gsbeesbosb [Dowsett SA, Kowolik MJ. 2003] s 603 3s6reaembdols
3396bsememds bgeml 9 3mols 0O™ddmiodgéols ©shJs@gdnm  sJBogsosl 3sGsmbBodom ©ssgs-
Egdmm  s3503yme398To  [Namiot DB, et al 2010]. o®0ddmzod)gdols 83 gsdmog@gdamo  Ggsdiools
Fgbobgd  0bgm@docgdnmmds  dbsdl  gdl  bBonOMIdmodnmo  s396Bgd0m 3 3n@bsmmdals
363803l OB obymo  LgmdsBmmmaon@o  3Om@gen@ol  ©AmL.  dmogdo  sbemosagdo
3503mbBoBls s Lobbmdstmgms  Moliz-gsddmegd  dmeol, ofgg3l  LogOom  3odmmgbols
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29630050903, gl 3b(3953300 338 30(390L, O3 gem-Lolbemdsdmzms Mol 3-gsJBmegdo, dsmo
gobommmaon@o ©s 393000 Aobz-gsddmegdo, bdomos mMogzg ssgagdol O™l ©s of393L
bngdsl, Omame3 wOdowol  Jlmgoemdo olig sOBgA0sm  3gEgemdo, A3 msgobmsgse  off3ggl
(6mdoem  gemabogn®  dmzmgbgdl. gl gMmogPmmdgdo  Fgodmagds ogmlb  m@IbG0g0, Gspgsh 53
853500989801 dgMmdsMgmdgdds Bgadmgds sbgzy assmsdglml 3mbsdgdmmo Golbzol gsddmegdo.
OOMIIOG  35ORMbB!MD  ©s35380090mo  oby  anem-Lobbmdstmgms Lob@Bgdsdo. gl go  shgbls
3603369mm336  3oobzsl, Fgodmgds o s 83 Lsghom  ®olgol  gsBmegdols  Fg@doemagdols
I3egemmdsd 39833000 Amgme ool ol oby  ame-Lobdmdstmgms ©ssgsegdol ol so.
Fod0s60 0538980l mOIbA0go 393 Bocols asbsdyggzse PAROKRANK-T 330mg35d0, asdcmmgemg-
bgmo  olieo3oEgdos sdm30090msE 0gm 83838060980 OmymEy dom gsGeandol  0bgs@ -
Bmsb, slggg ogo sbmodegdmes oblmmobols OgboliBgbdmdslmsb, sz smMIsggdes mEazgls
®obgl [A. Norhammar et. al. 2019]. 906060, 3sGrsmama®o xa37x50l, bomdobodgdnmo
bsgebdrmmem  33mgasd shzgbs, dmd IPD s353306989mo oger gALC mbols asdxmdgligdsbosb
12 03980, 30067 oGsn® I3nebsmmdol mml [F. D'Aiuto, N. et al . 2018]. éoz 8ggbgds
Logo@gBol dmfgzel s gmgddembam  bogs@gdls meogg sbmodegds gmm-lolb-mdstmgmns
Lob$gdsdo  dsommemaon@o  dmgmgbgdols d60d3bgmmmasb  bEaslmsb. ™®ogzg slgzg  skmamegds
35650mbBoBmsb, oMol el dgmol s3sma35Lmsb, a0bgyogoBmsb ©s 3domol s 356Ma35L0sb
[B. W. Chaffee, et al. 2015]. Tsgs@rsmom  3dgdsbobdgdo  sbmiodegds, Gmame  odboesoné®
bgoglosh olig sbogdomo (308 m 306900l beO@sbmsb [Boylan MR, et al. 2014].

o M936Omb3gddoOnm 33093580, mgdo 15 6 g LogsdgBol Imfgzs ©s3s3B0mgdmema
ogm  oboeszon®  bgeOgbomsb, 35353539080 3oomgdol ©s356335Lmsb. sbsgmmgoncse NHANES-
ol 3393580 83gM039m0  BOELEOMmo  ssdasbols  dmbs(39990tg  syPbmdom,  3ssEmb@ols
dmogdo Goligo sgofbomes sbamasbmes 3399680 3683 939tmgdmsb Bgstmgbom. 50 Famby
IgBo  sbogol IF939emadologol  3sGsmbBoBol ®olzo goegs URO®  dspsmo ogm, OMIMEA
Fobls ©9bBsm M0 @izl domgomdby (s 3060l @AMl doiOmpmmemsty) gogmabsl  sbogbl
dm(g3s  [B.W. Chaffee, E.T. Couch, M.I. Ryder2015; T.Dietrich, et al 2016]. o3m3®m@gobgdols
3980dmmobddo  3OMsNgOMa 6 (330 gd9dmsb, G salsbgds  sMs  gbBgemegozoMgdamo
b0dmgsbo 39939900,  JmmglBgobols s FEogmoigoeol  3emsbdYmo  Embols  dod)gdaty
[H.A. Schenkein, et al 2013].

2017 Geol 39@)ssbsemobds  shggbs  3603369mmzsbo  sgdomo 3933060  3sGOEmbBoBls s
©sd3mo 15033360301 ma3m3GmB)gobgdol  Jomalidg®obol (LDL-C) os $eogmoigdoregdol (TG)
Lobbemdo  sdomgdnm  ©mbggdls s dsmsgo  od336030L  @odm3OmBgobgdols  Jmmgli@g@obols
(HDL-C) @sdsem  ©mbggdls  demcols, 3mBgbioncdo  ©83s3dogdmgdol  osbbemgdom, dso  dmEols
©0sd980 s Imfgzs [R. Nepomuceno, et. al. S.C. 2017]. LDL 6sGoemsggdo 3s@rsmbBodols djmby
35(3096890T0  sG0l O™ 3sBems, 3330030 ©3 YROM smgemagbamo [R. Griffiths, et al 2010),].
[F. Nishimura, et al 2006]; beaewe  A.Taniguchi, et al (2006) s@60365396, ®md gingivalis-l Ladsby-
b asdmbosgzolngmadnmo  sesdasbols sbmgdomo  (308mg0obgdo  beol  3-3oem Jlo-3-dgmag-
amdedom  3mgbbod A (HMG-CoA) égonddebsl  gJbdcglost, ol asdemig mzgodmo  béweol
Joremgbgg@obols Lobmgbl s dsmosh sdsmo Lodgz@ogols madm3®m@gobgdol (VLDL) dm06 30-
@6 ©mbggdl bolbemdo. mdbg®gsome 33939080 bgeBdobgdoo d3n@bsenemds ©s 3930097~
@0s  33M3mbBoBol Lobdomol Fgdiamgdsliost [F. Nishimura, et al 2006)]. gl slzgb980 dgod-

46



dodmboggys

mgds gbgdmegls LeBobgdol sbmgdols Lsfobssmdrogam 3mgm@tmdnm 939dd¢90L; xs6dGmgme-
3ol ©s330L 939m9L0 Bgmdols(3emadmdols gsdm ©sdbg30L 3mp)gbzosmo 8@ 360l gsdmmabamo

dommomgdab [F. Muniz, et al. 2018]. odis sbggg mbes s@960B6ml, GMI 3sGreEmbBserad 33m-
Ab3enmdsls o 543k aogmgbs modoEn® 3s6dgB 90y s@b0Bbs396 3B MGge [W. Kamil, et al.
2011].

2009 femoesb 2014 Gesdmg xs630mgmmbols ©s 33900 g®emzbnmo  33mgzol (NHANES)
dmbs(399900  IbsOl 99Ol ©sEgdom 393806 ImdsBgdam  sOBgGommo  [bgzols  ©s  ddady
336mbBodl dm@ols D. Pietropaoli, et al. 2018]. o®dmzo 39dmogsool Lo ob@ozn®ds dodm-
boengsd, dso FmEol Lsdo 3m3mdBol  33emg383, sh3ggbs, Mmd 303ge@Bgbbools dsblgdo 360d3bg-
@m3bse ddmamo 0gm 3sGmbBols dJmby 35309689080, oG 3sGeEmbBodol asc9dy [E. Mu-
fioz et. al. 2020]. gats sdobs, sOLgdmdl sEgdomo bsbmgsbo 3s3doMo 3sGsmbBol  Loddodgls
s 303908)96%001 Loddodols dsBgdsls dmeol. 2018 (geml RsBedgdnmds 33emg383, GmIgemdocs
derbsfomgmds  doowe  303960@96bools dJmby 3600 dmbsffomgd  eEaobes, Gmd  3sMsmb@ols
dJmbg 306980  bsgmgdse 1953060900696  $b6B03039OB 6o I90353968)90y s 20%-0m
bogmagdo  Bsbbo  3Jmbsm  dosmfomb  ssdBg@onmo  (bgz0L  3mbBGemels  [D. Pietropaoli, et. al.
2018]. 3mé90l  x63Gmgmmdols s 33980L  asdmgzmgzol  g®mgbaem  KNHANES), - 330493530
(2008-2010 Gewgddo 20.000 dmbsfomol dmbs3gdgdo  gssbsgmabodgdmmo  ogm  3039®E96bools
2930(39e900Ls s 3MbBOmmol Lobdomol s 3Msgemo  (33emsEol, s FmEol ool el
3030960L  J3930L  gombzgedgdoo  Fgi3eligdmo 3933060l @sbswagba.  IMs38m356068) Mo
Sbsmobols  gsdmygbgdom ©s Lbgseslbgs geddmegdols 3megddocgdom, dso  sdmshobgl, Ged
Lobgmmado  seBgcmonmo (693 8cm  ©sdsemo  ogm  ds;mdo, gobz  s@bodbsges  3doemgdals
a9bgbzols Lobdomol bGesl ©s oMol @&l 3030960l Igmeseo LsBmsemgdgdols asdmygnbgdsb.
303960@96B00ls 393039t gdol  3mEgddocgdamo  Bsblgdols  3mgxo309bdo  dsmsema ogm  gdogd-
Bgodobsmzgol, GmImgdoz 3domgdl momddol s@sbmegl obgbsgeblb 6 mgdo g@mbgm obgbsg-
©bgb dsmmsb Fgstgdom, 3063 obgbsges gmggmo Fsdol Fgdega. dso ©slizabgl, M™md domols
ol 36sLsgdsdobo  3ogogbs Fgodmgds agml  3039G@Bg6bool  ©sdmz0qdgmo Mol 3-gsJBme
s 35630 3060l el Jogogbn®o  Ji3930L  3ebbme(z09mgds bgel FgnFgmdl  30396B96Bools
0530086 s300m988l s 3mbB Gl [H.M. Choi, et. al. 2015]. domemaon@se  ©sdsxgM9d90m0
994560630 Fgodemgds ogml sbogdols asmdxmdglgds ©s, dglsdsdobse  gbommgema®mo  gmbdiools
20193 mdglgds.  Lodlymdog  sbemiomeads  JOmbognmo  sbogdomo 8835095690086,  BMaMG038s
SO0M03)0, ©0sdgBo ©s gum-lolbrmdsdmgms 35093900 s sbammgon®se skmodegds — ols
M5O dowsr  sh3z9b90mgdmsb. gPm  33mg3sdo  bodlndby SkmzoMgdnmo ogm ™OXIO  YBE™
d>msmmo  LobBotom, 306G bo@dsen®o  Fmbol dJmby  swsdosbgdls [Y.S. Khader et. al. 2009].
SEOGNEds 3309389, OMIgmoz smgsmoggdes NHANES III 3mbs39390Ls, s@dmsBgbs  gmgmssos
BMI-bs @3 3s630mbBodol dm@ol sbsmasbdes dmbedegddo, dog®sd 56 Ladgsmm  sbsgbs
s bobpsbdnmgddo [M.S. Al-Zahrani, N.F. Bissada, E.A. Borawskit 2003]. Lsgoom ©s dgimols
Lodbydog 8393906098 nmo  ogem  3sGEmbBod ol 43 (39mgdslmsb, gsblszmmegdon 18-sb 34

Jmodeg  sbsogol 35309689030 s Fgodmmgds  (eMdmargagbregl  3@odognm  dmbsbemgmdsl,

Gm3geag 0beggdmgdls xsblemo 33900ls s 8933980 BobognMo sJdogmdols bamIgFymdoom.
Lodbydoobs ©s 3s@seoBoBl dmeol 3938060 Fgodmgds ogmb Lsg@om Golz-ggsddmegddo, dsom

el B3g30530879600 ogdne 30d3mbgbd)do, sbemocgdnm ©osdgBdo 36 bmgswse sG3m3B0ds-
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o 3bmgegdol Galol  Jig39T0. omdis, sbgzg Bgbsdmgdgemas, Gm3 Lodlydoglosd ©s353-
Focgdgmo  bolgadn®o bogds bgmls qfymdl  3seembBodol  gsbgomsergdsls [W. Kamil, et.al.
2011]. seodm@iodgdo  Fgo(39396  3esddozomgdnm  3s30me3s390L s MdEgbsEs(3  SE03m(308)900
9560 9bgo s oo brgdosh, gl assddon®adnmo  dsgemxgsagdo 039396  (30B™abgdols
(063 Jdbsls, Gemgmdozss 0bBgdmgozobgdo ©s Lodbogbn@o 6g9360mBol gs@megdo [H. Kwonet.
al.2003]. gl 80l bogdomo  (308Mmgobgdo, CMImgdds  Fgodmgds  gsbatemb  dsb3obdmols
35650mbB ol sdmols ol jo.

g mGo  Fsdemmbgdo  sbmodegds, Gmam®i 3060l oeql, sbggy g -bolbemdsdmams
X96300gmdslmsb.  dbgsglo  ogdgdo  ©s333806gdmmos  mgogg dgmdsdgmdol  Ladggdgmmsb.
©slsgemn® o n® dmegmosb dgsegbom, Bomols ©s dmb@bynmol dsmsmo 933390300
098 083538060930 35M8EmbBol  sdsen  Goligmsb  [52  (emsdegl.  dmgimagdols  dowgds
©835330690mm0s  35M3embGoB ol  sdsm  as3M3mgdsls s Loddodglmss [S.J. Nielsen et al.
2016]. doemosbo  dsdr3gegnmols dowgds slggg  LsdoMobdodm  sbmomegds  obzoegbBmsb [54
Jmsdogl. gl OmogEnmds 6sformmd@ogse asdm(f3gnmo ogm domosbo dsi33egmemols dmg3m-
9%0L  F9d(339emdom, @83 0f393L Lob@gdnmo bmgdol Fqdizatgdsl A.T. Merchant et. al. (2006).
8dol  LadoMoldodme, Msxgobodgdgmo bsbBomymgdo ©segbomsr  sbmiomegds  sGoglosh  ©s
3stmmbBodomsb E. C. Lula et. al.( 2014). gsxg@gdamo (360dgdo @segdomse sbemo@egds 3s6rs-
EMbE0EMN6 M bBasdm ogdgmo abom, Gsdsz Bgbsdmms Bsdsgemmdon gsdmoghmls sbogdomo
36migbo M. Iwasaki et.al.( 2011).

1980-0s60 {emol dremmEsb ge-bobbmdsdmgoms Lolidgdsls ©s 3sGeEmbBol  ©ssgsgdgd-
036 3833060L  g3dmbogmabs  RsBedgdmmds 33emg3sd [Y.H. Yu et. al. 2015] as3msgmobs @ssb-
mmgdoon 3,5 %96 gsbGeamo asberomo Lsgdomm @aligo [R. Genco, S. Offenbacher, J. Beck 2002].
22 33ma30L  dge-sbsemabddo, GmIgmoz dmoizes 129 630 dmbsfoemgl, asbets  dom ge@-
o730l 0653568l Molzo 2-%96 (3396008658 7mmo0) gm-bolbemdsemgms Goligols gsddmegdols
3069dB06980L  F9deqa [S. Xu, et. al. 2017]. sbsgrmgon@ee 7 33mgz0l  dgB)e-sbsemabds, Gmdge-
353 0bogoEmemn@se  dmeagdnmo ogm  Lbgspsbbgzs @Moliz-gsddme by, ©ssgobs, md ogm
d603369mmzsbo  Moliz-g3sdBmeo  3gMoxkgmogmo OB Monmo  ssgsEgdol  gsbzomsdgdolimgals
[S. Yang, et. al. 2018]. 3mbBoBonco 3338060 3s030mbBOBLs ©s 0b30EbE NG 0dgd0n@  oblky-
@Bl dmeol sgodlomes 10 362 basbermgmo sbsgol Bmeol, amm-Lolbemdsdmgms ol 3-
B JBmegdol s beagosm-g3mbmon@o dsbsbosogdmgdol 3mbBGmemol dgregase [S. Sen, et. al.(1)
2018 . wsggodbods, O™ 3sGsmbBodols dodwabsergmdols Loddody ©s39330Mgdnmos 0dgdomo
06l gobdor Galigmst [S. Sen, et. al. (2) 2018].

H. pylori s60l 8036ms96mz0mmm60  3smmygbmeo Bodol Ldotsmamo o6 6 emmo goé-
dols dsdBg®os Gmdgmay s0bggaadgdl dbmaggeom dmbsbrgmdols momnddol 50%-L. [Schulz, C. et.
al.2021]. H. pylori 3sJdgMoobsmgol 3060l mEr, Gmame dGsgsmo  d3zmgzsto  dookbygl dol-
030l Fomdmawaabl gl Ms-asbBdognm Ogbg@gneel ©s dol Bgndmos bgmo BgnFyml 3s6e-
EmbBodol  3Omadglomgdsl s ogo  skmEodEgds 3000l el bbgseslbgs  ©ss3509898m36.
dombgosgee 0dobs, Gmd H. pylori-by mswgdomo Lobxol 3mbg 35309685301 93613300 glirdsdo
dolgsb gsdm3gnmo dsommmaono 3Omgbgdo gmmabogn®o gsdmzmgbols 3sc9ds, lod3Bmdme
d030bsMgmdL, md;3s ol dsaby sgmgzolgdosbo Lodlogbggdol: gndol 30dmbs s gndol @m@fem-
356086 sOLgdnem  @odgn@o  Jimgomols  modgmdslmsb  sbemiodegds  [Mlad-enova, 1. 2021];
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Jbmggemoml ¢ sbos330l  mEasbobsaigosd 1994 Faml | gemslols 396 (306mggbse  asdmsgemabs H.
pylori-o. m&gs606380 dolo smdmBgbols s Fsbmsb 33038060930 ©ss3s@98gd0L  3odolsgems-
bs, bAoA Lsgodms 3060d9d ™G0 ©0sgbmlidogn®o dgomeols  3mddobsios. e g0,
Fo9emols  dodstrin  Mgbolid bl nmo  3Bsdgdol gshgbs, M3 360T369emm3zsb  asdmf39390L  Jdbols
dols se9d3sdn® dgnebsemedsls [Ranjbar, R.; Behzadi, P.; Farshad, S. 2017]. sdo@mdsy H. pylori
083530690 mmos 3dody ©s30980L  B3ommsb dngem FbmgmomBo. bmgog@mds 33mgzsd [Miya-
bayashi, H. et. al. 2000] sh3965, ©md H. pylori 3060l &30 Bgodmgds Mstrgmnomse 0dmJdgomls
9630003530900 09M300L  3mabogn® Fgegaqgdbg  [Ansari, S.A. et. al. 2018] s 3gGestrgmo H.
pylori as6obogwgds Golz-gsd@meee 3930l H. pylori obggdiool bgmsbsmo asbzomstgdolsmsals
[Ansari, S.A. et. al. 2018; Miyabayashi, H. et. al. 2015]. dglsdsdolse, 3sG8mEMdgb, ™3 oMol o
F90demgds agels H. pylori gndol $90006e39300L 3m@)9630mc0 Fystrer [Gisbert, J.P. 2005.].

®@ogo 9360960 RoJOmdl, ™I oMol @Odo  bmgogOmo  Lobgdaonmo  gsdBm®gdols
36bgdmdols doybgrsgse, Mm@ gsMgde Gommo s IBEMmos. 3GBL3MEANm  dsddgMogols
Fgdmosm  3aesgzorbgb  Lo(zmsbmolinbstosh, dsa@sd sGsgmm@megm (VBNC) doamdstgmdsdo
35369 bBodnmol bBgdmJdgregdolsl. ogo gsesol Lgg@nm gm@dsdo s 356353k 39mBogzodg-
35l Ubgaeslibzs s@sbgmlisg@gem 306039630, GMgmEass sbsg@mdnmo gmmBym@s [Hirukawa, S.
et. al 2018], Lsgzgdo bogmogdgdgdol eadcogsizos [Nilsson, H.O. et. al. 2002; Mizoguchi, H. et.
al. 1998.] s bsbgtdmogo obgzsmo gnem@yn®s [Adams, B.L. et. al. 2003; Saito,N. et. al. 2003.].
odie  3Mlgdmdl 3B 30(390megds, O3 83 M3nedmee  H. py|0l’i-1s¢(3 Agmdemos  sgBomeo
BOblgM03(300L  3Om3gLado  [Ridker PM, et. al. 2002; Stoll LL, et. al. 2004.], dsa@sd 6 560l
633mgbo dolo 986035300l Bgfomenmaos in vitro [Adams, B.L. et. al. 2003.]. H. pylori-t VBNC
doamdstgmbsdo 33l astg3gmmo  3smmagbndo Fglsdmgdmmmdgdo; My 39GMsEMdL 0dsls, 03
H. pylori-t. VBNC 8rgm3s6gmdsBoy 43l bsto s Bgndmos msgzol 3ol 3gomol mmem@fim-
360 Jlmgomols ©sbosbgds s gommbobszools gedmoffgs, ondis bsgmagdse 3o mgbd G
30009 L3oGsme  dpgmdségmdsdo dygme H. pylori-s [Cellini, L. et. al. 1994]. &mgmei  Bsbl
36 gdmdl asbLb3s398980 VBNC H. pylori- bbzsesbbgs 3Bedqoals 0beggdon®mdsdo. H. pylori SS1
VBNC 3pamdstrgmdsdo Lslidgem FgemBo 396 s0bgozomgdes msgaqdl [Boehnke, K.F. et. al. 2017],
beoemer H. pylori 553/93 9@sdo VBNC drgmdstgmdsdo  [e®dmjdbops <3t  3dodg  s6mgdsls
[Wang, X. et. al. 1997.]. s@slbslgmggen 3s693mBo (Gmgmeoss PH-bs ©s $933g60s8m60l  (33em0-
93960, 678E096@¢980L ©ggoGode ©s bE0dogOmdnmo 3Mg3sesBn60) dolo gses®hRgbols jowg3
9600 Lsdgemgds 80l sfBondo  dpamdsdgmdoesd  sGssdon®  dpgmds@gmdsdo  dodobgdsdo
asslgms [Kaprelyants, A.S. et. al. 1993; Sachida-nandham, R. et. al. 2009.]. d0dobgdmen damdstryg-
b330 83gBgM0gdo 93emabgb (3069 b6 sdse IgBedmem @ sBogmds [D' Auito F. et. al. 2006.]
s bsbg@dmogo  ©Omols  asbdsgemmdsdo  sdzm  asbOomo  [obssmdrgamds  9JldEgdemm@
bBeglbols dodséren [Kaprelyants, A.S. et. al. 1993]. dodobgdnemo s VBNC damdstgmdgdo dsgsgbos,
353153 3363930098056, bmgogmo 3333560 mzgemol, G™3 VBNC s6é0ls dodobgdmemo  degm-
356gmbols $Hodo s o6 33mgbl gBedmmn® sJdogmdsl [Mukamolova,G.V.et. al. 2003;Wang XM,
et. al. 2014; Anand P.S. et. al. 2014; Sheu B.S. et. al. 2007.]. 30dobgd=emo 36 VBNC-80 3dgmazo H.
pylori dsgosh dgmsmos s6sbgmlsgdgmo as®9dml dodstro. med;3s 30dobgdaen damdstrigmdsdo
dgmggo H. pylori coccoid-ol gos®habs xg® 30093 397633930000, KO 3093 (PSS (36mdormo
méseon@  H. pylori-b - gobommmgond  33momgdsls s gosdhgbol  bgegnbol  Fglsbgd.
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20907330093983s  h3965, GBI 3060l AL LBgsslbgs 6089330, dso Fml EGbB NG s~
b9, 06530(30096mem  Je3sls ©8  3sGEMbBOmNG  %089960, o3 37molbdmdls 0dsl, Gmd H.
pylori dg0dmgds asestBgl 3060l @G0 god33gne 306m33380. ol Fgmdmos  39Gm0sbrEgl
3060 ool Lbgsesbbgs  3sdB9c090msb s bsggmedol  mxM99dmsb s msg0  @ssmfomls
QR OJ0a5698g §6930L5356. doemby 3BodBogmmo bsgombos H. pylori msdmésgmeommo #qbdo-
9ds, 396dme Bstrmzsbsl Bglgo (UBT), Gmgmég §sdyzs60 @s Lsln@ggmo sésobgzsbon®o
&9bBo, omds 36 Fgodmgds 396 Imazigl Lalbo@zgmo Fgegao 3ol el H. pylori-t
a99c3emabols mzsemlsbMobom; gedgmgomo Fgegaol dombgosgse 3530963 Fglsdmms  3Jmbrgl
3060l el 06ggdios. o Bzgb o6 3000 H. pylori-b goes;3980l abs B396 396 s@dmgbzdon
s 396 dg3shggds 0bagggdis0ol asg3d3gmgdsl. 3 Lsgombols asesdés dgdee dbodzbgemmgsbos,
G3mo3 3530068 Bgodemgds  3Jmbregl H. pylori-obggdgos ©s Gotds@gdol godityby wsgdobo-
300 gMseogsz00l Lobds®rg Bgodmgds asobedreml 21%-0m 95% Cl-ob ©0s3sb06T0. dg;3609¢900
306096, Gmd H. pylori 230330008 s3M0300s6 60 000 Gemol Fob msgol dsb3obdgemmsb s
obobo ds@B 3nddo o (3bIgOMdEbYb. RabymTo ©ssbenmgdoo 280 dogmombo  sEsdasbls 83l
3030L 3gmogm 3oemm@ol 0bggdieol Mgoeagols 3Omdemgds. 83 ©ssgsegdol O™ sbBndomBo-
3900 dmEmBee 3sdmygbgds s FsMdo dmbdsergds yzgmash brgds [Wang XM, et. al. 2014; Anand
PS. et. al. 2014; Sheu BS. et. al. 2007.], gl s6@ndom@Bozgdo  Rbegds bs339880, FysemTo, 833939800
FoEBoz 3o ©s bgdombym F9dnmmgdsls offgggl. o @ B93Gy3980 B3gb dob s S(30mbs-
@n®  353myggbgdsls, dsb dgodemgds dmgemsl 80 000 swsdasbo [gmofedn, bemem Lsdgoozobem
batrgqds Fgeaobs 17,7 dogmosstreo mesdo. H. pylori-\ 25033930l 3 bs EEglmgmbdoo «36c-
305 @5 oy sl gea™dgemes R3ab 396 Bg35hg@adm 83 0639300l ae3¢(39eadsl. ogdze doMols
3o 83 0bgggd0ol  gMsogs(308, Gmgmeiz bbgs s3BmMgd0  Bod@mdgb bos dmbrgl  sMs
3363)0d0m03900L  a8dmygbgdom. 3396030l Fggmmgdmem I gddo Dye BA et., wssliyzbgl, cod
(0 33630mbB0l % s63OMmgmmdals dpgmdstgmds, Gemdgmlsig 83l x0dggd0 >5 99, gmggengol
sbevzotgds H. pylori-bosb. gotes sdobs Nisha KJ et al(2016), sx6086s396, ®0d H. pylori
3g8dmms  gmembobszos IsbEobmls bEmdsBmmmaon® ©sgsty, Gz sh39690L dmog@  3s3B0dls
356130mbB0l  ss3sm9398msb. Tsami A et al.(2011)-3> sbggg s63cmshobs H. pylori médogmdgqds
bgmds@mmmaonéd ©sigsby 3s33390Ls s dsmo mxsbols 93609030, gbemembBom  0bgosotgdy-
™o gdoemgdol  gqlzol sebgdo  Fgodmagds ogml  Ggbgdzmeto  emibseo H. pylori bongols,
Gmdgeoy 99Mdmads 3obegl 3m@gbzo®o gems(3gdol Fysdm [Tsami A. et. al. 2011; Lukes P. et.
al. 2012.], Gmgeei gndol oby msgse ool oéndo [Ogaya Y. et. al. 2015.]. dodmbogmgs s
I9Bssbammoabo dmazeges 48 LBeBosl s 12 3mobogn® 339308, sbgzg 2011 Femols 3gdyesbs-
@obl, GmIgmoi dogmomgdes dmogd  3s3Bomby oMol el 0bggdosls s ggob H.
pylori-b dmeol. gots s30ls 3060l 0Ol bemmo  ©gbobggdiool s Lsddsgo  mg@sdools
33Bobotrgds  3srsmbBoBol  3Jmby 35309689380  mEseem@o H. pylori-b  0bggdisoolsmgols
béEol  gndol H.p.-b géspogszool bséolbl [Navabi N. et. al. 2011.]. donbgosgse 0dols, Ged
398es65m0bdds  shgnbs 3sGre@mbBol @sszemgdgdals ws H. pylori-b obggizool LFme0 30dsé-
orgegds, hggb slgzg mbos asbgzobomma momgmmo (33em3g 330939, G8Eah dso smbodbgl 3m-
G930 3909300, 333M8d  eAgmRomo  ©slg3bs. dsm smbodbgl, Gmd  EgbBsmME0  ©sxgols
9393 3@ nes  seygmizomo ogm. dsm  sslizgbgl, Omd Lgdome O Olgdmdl  gm®gmsigas
bgmdsmmaon®o ©sgslmsb b 3Om@Bgbmsb ©s 36 30l gl 360836gmmzsbo Mgbg@zmsto H.
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pylori-Lsmzol; Lsgs®romgome, ob o6 [otdmsewyibl 360336936 Rod@meOl meysbobdol asws-
(990Lsmzols [Zheng P, Zhou W. 2015.]. orgdzs 360l s6s90m0  bge@os, Gmdgmoi dommomnagdl,
6md  3oemme0ol, asbBOoBls s LEmIs@mmmaon®  30gogbsl 36 39GsmbB ol ©ssge0g0sls
Ameol. oo ©sslig36gl, O™ oGO3 LE®IBMEmaon®o ©sgs ©s O3 3Om@Bgbgdo s s0ls
bsgOom  gngol H. pylori-t 0b6939J(300bmasb.  gmggem dgdmbgzgzsdo, olobo doohbgzgb, O™ Ig@m-
mstrgemo H. pylori s s60l  0bggdool  gelol 360836gmmasbo  gsddmeo ©s obobo  3otols
0780 3533900 MmE3bobIgoo 30106, 0de bs3306dm gsgBo ol s@ol, Gmd dso sy
w3330Jbocgls H. pylori 3060l o6é+8o, dsated wsliygbol asblibgzegagdmmo dgbgomegdon [Hardo
PG. et. al. 1995.]. Bstrmgzsbsl bmbodzol FHabBo, ®dOmlb LBsbos@dol ©osgbmbo, gsdmoggbgds
dbomme  g930b H. pylori-b  0bggigool ©osgbmlBozobsmgol. Bstroemzsbsl Lbgbndzol &gl
(UBT) C13 560l bsbom ©0sabmb@ogmémo 3Gmisgenés, Gmdgmoai 3sdmoggbgds H. pylori-l 8og6
3030 0bggo3069801 0egbBogaiadgdolsmgol [Zou QH, Li RQ. 2011.], astws ;3969 Gemegbmdols
6 segdonls [Di Rienzo TA. et. al. 2013.] odmggs s H. pylori-t gggms Labgmdsl, Gmdgmogs
36 360l b3gz05303960 CagA-s [Ramirez-Lazaro MJ. et. al. 2015.]. s0bodbymo dgmeols 36063030
©s3dbgdmmos  Foeremgebsls 6sbBoMmEgsbase ©s 8dosge gstEsddbsby. s3B™mOgd0  BoJOmdgb,
Amd sbgmo  33mgaol Igegagdo gmbog@rmmase Mbes 0dogl asbboemmmo, GsEash 3ocol m@+wdo
8309600 E50Bsl FodmdJbgmo Labgmdgdos: dso dmEols Strepto-coccus spp., Hae-mophilus spp.
> Actinomyces spp. s Actinomyces spp. 83 m@asb0bdgdl  slgzg odzm  dsmemo  mEgebsls
3JB03mds  ©IPbBHeN® ©s3gd80, G835 OBy Tmedos 300l mél H. pylori-Lomsb. 3030l
603939830 H. pylori- 603)396d0 Fgodmgds sabsbmm doz@mligmdnmo ascgabmds, GeaemEngss
2633756M9mB000, InbOomo b6 L3oMsgrn®o gm@dols mgGmgdo, G™mg@daig Fgodmgds 36 agmls
H. pylori; o) 0996960  dogmbgmdnem  asMgabmdsl doli  slsagber, Gmamei  LBsbosad)ls
@Gsrn®o  60d7dgdols  d9dmdmdobsmgals, dgaodmosm  0dmgmo  dsgsmo  bsbgmdol  L3omm -
B0l 336936mbs, dsm FemEols Treponema spp. sdoBmd o3 bgobesdBl o3l ©sdsmo bdg303038
5 30m3 ambogdmmsm bos as39mmql  Gs0dy Lsbol ©sliyzbs H. pylori-ost 30dsérogdsdo
[Butt AK, Khan AA, Bedi R.1999.]. s33m®gd0 3369039 309m00gd9b, Hmd ©sbzzbols ©s dgoscryg-
30l EOMl 3sdmyggbgdnmo mbes ogml gmggemdbemog gedstorgmo bebosdBndo, Gsbsg beamem-
0s@ 3906b3dg60m. [Namiot et al. 2003.]-ds Bssotigl  gemobogn®o 33ema3s. dso smbodbgl, o3
beOEsbOrgmos 65,6%-30 H. pylori-u 360969060 sOLgoMdl EbBem G ©sgsby. dsor @aslz3bgl,
63 3969361030  3doegdol  ©bBemmmo boegdbg H. pylori-ol s68oagbgdol ashgbs o6 s60l
053539069090 3060l @A % 6IOMgM™bols dEamAsgMbslmsb. bsgn@sem ™o domagbols s
360 bol sdmmgdol Fgdwga H. pYlori 3amsg ®hgds 3060l oé8o. Namiot DB. et. al. 2010.-3s
s060869L, Gmd H. pylori s6lgdmdes bn36sgobaogommn®  ©sgsby, dsated M8 Mo J398s
©s3sdo  0d  Fgdmbggzedo, o 3530963 oJ3l  3sMsEmbBol  ssgsegds s gngol  bBgos
©3335093930. 33 ™mE9d3s  ©aslygbgl, ®@3 H. pylori dgodmgds ogml  3meembobsgos  Lbodcsgo-
6303506 sEaombg s ol dmogdos, Gmame 3ocol méeml dogogbs odmggszs [Chaudhry et al
2010; Silva DG. et. al. 2010.]. 3so 3990133035 B9L 358900l ™G0 ggbol gsdmygbgds gOMEEAMY-
o, 35806 33946930 39090 Bsblo smdemzshobeom H. pylori. Yang J et all.(2011) s Chaudhry S.
et. al. (2011) desblgbgl gmobogn®o 33mazs, Lsess 6ohggbgdo ogm, Gmd H. pylori-l wswgdo-
00 bgsdnbo 360336gmmgbse bOOl 3sMsembBol ©ssgsgdgdl. 1995 (mowst 2016 {emsdwy
3030439969390 93908 boBosdo dommomgdgh ool el H. pylori-l 3038061  3stopmbiBol
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©33350090980056 @3 AMI  mGsgco H. pylort 8godmads  sbegotgdnm  ogeml  3msbBgdmeo
@0gg60l 3060l @Ol ©sbosbgdgdmsb [Giilseren D. et.al. 2016; Kazanowska-Dygdata M. et.al. 2016.]
3o sdmshobgl H. pylori xsblspo 3s6repmbiBol xamudo 15,38% (osgdomo Lobxo), beeoe
356190mbBol  xamxdo (swgdomo bobyo)72,73%. olobo 80069396, G0 ©IbBSMG0  bowgdo
Fqg0dmgds ogmls 3ol H. pylori 06399300, 33639mEgd0m0 0639300l gPM-gBmo dmsgstro do-
bgbo. olobo g6rEMdg6, G Mbos a3Jmbregl mGsrmmo H. pYlori-l se®gqmo asdmgmagbs ©s
9600035308, 33 3603369emmzgsbos dsmama @oligol dJmby 3530969030 [Yang K. et. al. 2014,
Bharath TS. et. al. 2014; Irani S,. et. al. 2013; Boylan MR. et. al. 2014.]. Cellini et. al. dog® 6s3cm360s, H.
pylori &mdgeoarg s0bg3mdl Lagmasdsgls s ssdosbols 694§ 9380. [Cellini et. al.; Bago et al.[ Artese
L. et. al 2010] Boge dmygzsbogn dsbsgmado H. pylori ogem bmgos 303by 06xgdiool swdmabzmol
39dmbgg3sdo(s, M3 9fobssmdregagds dmmm 20 Fmol s3Bméms dogd dmygsbog Fgogagdl.
ool 3o H. pylori gotesdsgsmmos o 3mwdogos ©s Bgodmagds ory o6 ol ogml
3930L H. pylori égbgmsmséo. [Song et al. da Olsson K. et. al. 1993.] o$gmdobgds, ©md H. pylori
36Lg6dls 300l mEBo. 35;3096@)gd0l 97%-3o, GMImgdlsy sz @sdsbsbosmgdgmo  asbsfo-
mgds  gngol 0bggdieol bEedmlolash ©sdmyzoegdmase. dogMmamm@sl Moz 3G8x96  dnsdos
3030l 0bg3gd308Lmsb. 33, deramer EOMObEMs  33e9398ds  sh3gbs, M3 dsJBgeoasl Gmdg-
o dmozezl 300l mels s 3gl, 93k 0gbBndo b dFoAmeE ©s3s3B0mgdmma Lebgm-
3980 H. pylori-l 38sd900s6, o3 39630 3830398 9gds ogm 3060l @Ol Gmeols gbabgd
3930b  06039(300b06. LgeBol o389l sz Bgbgomemads H. pylori-l Gobssmdega 3730l
06939J(300bmsb, s ssb3309L O™ MEMBsMbaoser o 0bgggdios  sdmy30Egdgmas  gngols
0639J(300b5356; 33 3gbemBodol  360Tgbgemmgsbo  dMSgaRgMMzbgds 3oL, bgdFygz0l s
265300l Fodol, O@Igedsy sh3gbs, M3 353096380  Fgodemagds 3G igdmdegls H. pylori-t
27603030, 383 Bgodmgds 30dzsm, O™ sGLYdmdlL LBsdos [Song Q. et. al. 2000.], Lsesz H.
pylori-b ogozg 9Bsdo gOoEOMmsE sGlgdmdl ©sgels ©s Jnol mmefmgsb 36380 [Yang K.
et. al. ; Hua Xi Kou Qiang Yi Xue Za Zhi 2014.]. dmme 6ol obmogds 38)303989ma0980 3060l
ol Gomol dglabgd H. pylori-l 39380 asws399sbg. demggsbomo  Bgbgomnmagdgdo  dnedngsw
0@sbBmegdl Igbgonmadsl 3060l @embs s g3l H. pylori-l obeggdiost Femerol 3038060k
dglsbgd. Morales-Espinosa R, et al.(2009),Rasmussen LT. et. al. (2010) o@gmdobgdosh, &3 dg4bogsdo
3936 3530968 o3l H. pylori 3060l o6mdo 3930l Loddgmdgdomn ©s obobo dmgzofmegdgb
039 seaomols d3ncbsemmdstyg. Zaric S et al ; [Morales-Espinosa R. et. al. (2000) a306hg3L, o3
30305 36B0d0mB0390000 33NEbs@bsLmsh gOmsE MbEs 39390@gl bawgdol 3Gmegglombamm@o
dmzogds s 3060l el dogogbols 3Om(3genMgda. g0bsopst CagA gabo 36 ligdmdl, Gemames
3030L domxgzbosdo, sbgzg 696F 9330 ©s LEmIsBmmmyon® esgsdo [Medina ML. et. al. 2010.]. gl
33090 7mads 3093 YBOM sl G9dl ddo®em 3938060l sBEL oMol PEMLs ©s 3ol H.
pylori o6ggd;0sl demcrol. Al Asqah et al. Abadi AT. et. al. (2014) Bssatriglh  gmobogno 336939,
O0dgemdsy sh3g9bs 3830968900l 65%-1 Fq3mb39398T0 H. pylori LgmdsBmmmgoné® ©sgsda. dsom
Aol 50%-by 3980 ogm 3nddo 03039 dsJBge0s. bsmMyon@sE 35M3EMbBo@sb 35309690l
3Jobosn H. pylori-b  dsmsgo  36m306@mmo  3shgndgdeado  ©gber e ©sgeby s 3930,
300069 35MsmbBod ol gsgdy dgmagy 3s3096698T0. [Al  Asgah M. et. al. 2009; Loster BW. et. al
2009.] s@dmshobgls ob3gdbommo dmgmgbgdo 35309687080 GMAmgdlsi sd3m  gnFol  obgggdios
s 956m bdotse sdzo H. pylori 3060l oedo. Loster BW et al. (2009 ). Liu Y. et al. 2009 ]
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sbodbgl, Om3 LB mdsmmmyqddsis  Bgodmgds  asEsoBsbmb ool @AMl o6 m@domols
069394308,  GmAmgdoz  FNsmdebgs H. pylori-t  obggdiool  3dmby 35309689006 ©s ol
a00sdgd0 06908 asmldgomobodgdnmo 0bliBGndgbdgdol gsdmygbgdol dgdmbgsggddo. Robgmdo
Rssdomgl 33ema3s basiy Rsdogmo ogm 10 000-%y dgBo 3si09680, bbgs [Yee KC. et. al. 2011.].
bb3s 938m98ds5 Rssmstrgl dbgsglio 33emgagdo Lbsgoslizs J39969830;939ems dsmyasbdo  s@dmRbros
H. pylori 3060 mémbs ©s 39330. ogd;s Silva Rossi-Aguiar VP. et. al 2009  3s6Lb303987emo
Fgbgenemgdgdo 3Jmbosm, 0dol gsldm, Gm3 dso 396 smdmshobgl H. pylori 6960Ld0ge  eE8ErnE
6039330, Gmdmgdo; Navarro-Rodriguez T. et. al. (2009), s@3cmsBobgls s ©ssbzsbgl, ®md H.
pylori obgggdos asgemgbsl sbegbos gMsogsiool Fomdsdgdol dsh39693gmby s mGsrme H.
pylori-t 06eggdizool o3l demogeo 3038060 3nIol as63gmEg30m 06%ggd30sLmsb, GMgmlag o6
Fgmdmos 3060l el H. pylori-t gsfdj6os [Wang X. M. et. al. 2014; Amiri N. et.al 2015;
Miyab-ayashi H. et. al. 2000; Gebara EC. et. al. 2006; Gao J. et. al. 2011; Song HY. et. al. 2013.].
30%ol H. pylori 063943008 LolBgdsBoneo  gseagsiools dgdegy, GmIgmoi o6  dmJdgogdes
3060l el H. pylori obggdiool  géswossigool dshggb9dgmo  3608369mmabsm  sdsmmo  oge
3geemcseme H. pylori-l esegdoo 898mb3zg3g0msb dgestrigdoo.

doggshbos, Amd HPS séol g39600m0 bsgseals 0dnbmJmdsmgdsgonmo dmfymbdomdomads,
Gmdgmoi 094gbgdl 630 93L, Gmam® Bgligodgdols 60d7dL, GMmgmo s3egbl 300l mél H.
pylori-b 6s3q60dy Fmm8o. HPS-1 g3gscrgds 3mbegememban® s6@0lbgnmadols Ggsdisost H. pylori-
b dogé  gsdmddaggdngm  mEsen®  qogebslosh. dobo 3905030l sbswygbse  Rsemcs
33 B OGO 33mg3s, Gedgmoi  asdmoygbgds Streptococcus gordonii, S. mutans (jdogmols
356090l dodomswo gsdmdfzgz0 sagb@do), S. salivarius, S. sanguinis s Veillonella parvula, Porphy-
romonas gingivalis (3ssembBo@ol dotomseo asdmdf3ggzo sa396d0), Gemella haemolysancatella,
Grance-nulis. Campylobacter rectus (3s®semb@oBol doMomsseo doMomssswo  asdmdf 3930, Helico-
bacter-msb s 3038069dmmo  Lsbgmdgdo), Corynebacterium matruchotii, Bifidobacterium dentium,
Acti-nomyces naeslundii, A. odontolyticus. gggms Bsdmmgmomds 3539053 o6 sh3996s Bstrgas 6
X356900b60  Mgsddomememds HPS-\ BabBosb. oy 3sss30968 L s43L H. pylori-\ 0b39 (308, 3570b
gL 30 dobgbos 0dol sk gMggdmse, G™M3 mGsm@o  dsddgeos  3ndol  Ggnegdlowsd
dmols. dsa@sd, UBT-memgmzon 35309689006 s 3ndols 603930l bgasBonéd  gnednesbonss
9OmsE, 33063 sdmhRbos H. pylori-t 0b39dzos 3060l @Ado. sbggg  3s090Bms o
GomEgbmdsl, Gmdmaggdo ssbemmgbomn 10 000 3530968 gstrgmaomo UBT Bgldom, Gssdeg-
603y 3m0obogme 3393080, Begced bgs3g6 o dgBmmstme H. pylori-b. s3ogmd B306(3 33%9-
s, Gmd gl dmbs3gdgdo  Lsboms. Gmam®  (3bmdomos, 3060l meMLs ©s bsfmaeggddo sGob
700-%g 3gBo dsdBgosms Lsbgmdss. 33 @@ asblbzeggd e 3sdoBeBl dmEol  as3639emgdammo
Labgmdgdol GsmeEgbmds s@ols ghmo m®gsbobdo (Dialister pneumosintes). dobgosgse 0dols, God
3060l el dsdBgM0gdol oo GsmEgbmds 0gmsedgds gmzameEg s O3 9Amo (s go-
00bs) o6 sbegbl 39F-bsfmasgzol BOsJBol gmmmbobszosl; 3bGAs 608s — Ao J39ds, wEdo-
mBges, gbs, Bmbbomagdo, yggmo, m@doggdo, mmygdo, 3semsds s bgMfgzo; mGasbmmo dsddg-
09060 dogmash L3g3053039608 dsmo 60dol dg@MBgzsdo. oMol @Ol 8Os 33l segomo  gygol
o360 asébogon s PH s60l 1-0s6 sbemml. Schutze et al. s Singh V. et. al. (1999)-3s
smbodbs, ™3I H. pylori-i 0b39d308  30Omdomos s ol gssg(399s dgmmerggdl  dmeols. dso

©ss@a0b9l, ®@3 H. pylori-L dgqomggdol Ggoeozo Bgoiesl 3gmmemggdol 88edgdols 396930l
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m6039 Bo3l, g oMao 3B goigdnmgdss, Gmd H. pylori 290593998 dgmemagdls  dedols.
09939, s slg3g IsEanbals, GM3 IMsgsemo FBsdo 3MlgdmL gMmls ©s 0dszy obwogowdo.

ogm  dopmby  Bgbomemmo  Legogdo  Lgflol 398s393%g H. pylori-t Ljgbemdcogo 3boo
20083990l Iglsbgd. Eslick GD. (2000) s Mollison LC. et. al. [1994] smb0d6s396, 3
RIORIOMB00  SO(39ON 33930 56 Beetgdmms H. pylori-l obeggdieol as3(3gemgdols dgbsbagd
Joem b9 db-398537380. ogeGr0mo  sbsobom, FsGsmEmd6, Gmd H. pylori 8godmgds  gemenm-
6obs(300  dmsbEOb™L  LsdmBo, G™Agmog sbeoMEgds Lsggme®msb ©s 33907mos  domagadals
(903 Jdbols Loboor. gl 3865L369em0 segmdbgdmemas H. py|0l’i—%3, s 36badmdl domegoemdgddo
3936 63gBg@one  Lobgmdsl dmeol. Lfmege sdoBmd I3n@bsenmdol  §ocrmdsdgdmmds  brogds
LBl 9360 Lsggmatol 0bggdiosby. Eslick GD. slggg Gedmsggbs 3o3mmgbs, ®0d H. pylori-i
30Embobs(308 dmsbobml dgsgy 3sg0bsmn® sM9dn, M3 brgds dMsgsmo Lsbgmdbol bdsgdg@oa-
ologol bgbmddogo ases39dol FogOme. 0dol gsdm, Gmd mGsmamo byfbo dsenby dm3mmstrin-
@0 dmgem Ibmgmomdo, ggmszoml dmJdgegds Jemowsb 3s3bg, H. pylori dgodmmgds  assog)s-
bl 9B ®sdo, Mol gegase dogomgdo 9B, bsgombsgos, GsBmd sGubgol dsds3s(3gdols
©0E  smEYbmdsL  3MMbmgmin®o  MegB oo, dsg@msd sdols 3slymboldggdgmo  dsdgos oG
360l 653m360. 93893l [Kitagawa M. et. al. 2001] 3oshbosm, Gmd gl Bglbsdmagdgmos H. pylori
ogmb.

dmggsbomo 333900 sB39690L 0dols FgLsdmgdemdsl, Gmd mEabobdol sbmgdomo dwam-
dsgmbs  s@0ls gggms JOmbogmmo ssgsegdols bgemdgdfgmdo geddmeoa. gl 0dsls 60dbsgl, Ged
doembg 3630dzbgemmgebo s oo  Gmmo  930Legds  LgmdsEmmmaon®  3emgomasdidogn@o
©0601d0gdgdols  BsBscgdols 30 gdmmdsl  amm-Lobbmdstmgms ssgsegdsms Mol 3-gsddmeos
3993069001 033 lsBGobom, o ssdasbms Kxsblsmo s dso Baba@dmogo (3bmzgMgdol Lefob-
60,

gmoboga@o CVD PET-00 b3s6069883 sB3gbs, 03  3s6s0mbBodo  ©s39330090mmo  ogm
2,25 %96 gebeeom Molgmsd (P<0.001) domomswo s@sbsln@ggmo agmm-Lolbemdstmgms dmg-
mqbols gs630m309ds, OM3gmoa 0mzmgdmEs, G™M3 JgmEsEo ogm OB MMM sbogdomo  80%
3930393580 [Sambashivaiah S. et. al. 2011]. doqbgosgse 0dobs, Gmd gl ©s3306396900 dommomgdls
dobybmddog 39JsboBdby, ol xgO goegy 3O M0l sl Mgdmmo. dmbs3gdgdo, GMImadag
03393b emJbsgogmabols g4sdmygbgdsl. 3Gmamglodgdol dMmagomsddogobsmgals, s s@ols sds-
X900 ©s bBFedomBnzgdol GuBobymo asdmygabgds dzsx0m Rzbgdals 3s693g. MmsgoEb b-
s ofosl  siomgdnmo  azgdeomo  939ddgéol  Golgo, Fsdmobswdo  MgboliggbBmdols s
do3mdomddo  (33emamgdgddols gsdm [Yee JKC 2016]. bbgs s396@)900, Gmdmgdoz dobbse olsbagls
36030l 33m@bsemmdsls, magmeoss sb3ocobo, bEsBobgdo s ™dgas-3, (3bodmgsssbo dgssgzggdo
3330mbBoB ol Lsdgn@bssmme, g3domegds [Parsonnet J. et. al. 1999; Jonaitis L. et. al. 2016].
Esgb0m 99390, 0dis, ©dsBgdomo  dmbs(3gdgdo  KxBAOMGM@EsBY 8O 80l geGsbBo-
90 mmos. B3zgb 3530JOmdm, Gmd moge Lsjzgd 3OmEnddgdl ©s dsmo dmdbargdol Gg(393890L,
Begsose 33900l As30mb6L gAm-9Omo dodomseo 360336gmrmbs 83l oMol POl gemEsty s
33130 dodEobsdrg 3Mm(39L90Bg, M3 EEIL EEIMdm (36mdomos ©s 83 mgamlsb@olon mdggbo
gOsmgds dobes aseszodsbm B3z9bl J399s6s%y.

bsdormggeme  (36mdogmos, Gmam®z dGsgsmo  Jnm@gdomo I(396s60l  gPm-gemo  gdzgemglo
G963 G0: beaddemols, 393965bgmbs-0gmgabgmdols, bybomolbs s Lbgs dMsgsmo gnmBm@ol g6o-
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9600 1dz9emqLbo  bsddmdemm. dsmo o613 Bmds-33630m30198 08353B0M9dmemas, Gmgmeys J3ggbols
3535005390036 30303 JIggdsliosh s bgmbsg@gm  31mb696603-3em0dsdm®  3mOmdgdmsb, obyg
Joonggm  dofemdmJdgoms o FOmsks s asxslmsb.  JsGmggmo  gamégoggdol ol
dbs3mz@se omgmgds be@dsmo, 3860 ©s Lbgs dMsgsmo  gnmdin®s. 3nE-z0bml, Gmame
(30bsbors  bs3zgd0l  3603369mmmds,  ge@ase RSBl Lsgstmggmml  gobma@sgomem  gmae3sdo.

8370000 agbdl 839630 gogsggomm Aggbo dmbsbmgmdol 0d Lsgzgd gnmdg®sty, GmImgdo(s

dsgsemo  bamgmbggdol  3sbdogby  dsrs3egnee 3@ n®gdost  [bo@dsemo,  Jgdo]  @mdols
©m3msb gmse doffecmdmJdgogdols 3sb30ms6980l LsFgol g3ty doomse 3s6dLsbmgmgm  3mm-

G690l Fomdmamaqbebab, Gsbgs 9.7 »@mdol Lamm3s39807-b s@lgdmds dog3s60d690L. mmdg-
3ol dmdsbo3n@-bolidgdsBozn®o dodmboemgs, sofgs ©s dsmo s@m@dabgdols Igmmds XX
bamgmbol  20-0060 (rgdosb  soffgm, omds emgbomgmdon  hzgbomsb  dghg@gdnmos s
Ibommee dmpsbogn®o dswol bsmgligddo — domemaon@® dg3b0g@gdsms EmJBmEol o. dsolsosl
d9d39mdom  Jeorgmo  xo0dols dgbsdhnbgds brgds. mmdol bbgs ©s Lbgs Labgmdgdo omqlsg
0beEgds Robgmdo, 0bEmgmdo, Gqlgmols ©s 93em3ol  LsdbGOgmom, heommgm 33960 35do,
goemadobols 316dnmgdby s gmom3osdo. gmom3nsBo dsk ,,Bganl’-b Lsbgmon o(6mdgb s ol
50l gmom3ool 3760l 896017 s 0649608 ndmsztglo  0ba@gEogbBo. sl 0ggbgdgb  Jedols
bsboor  soslemgnemgdols  dsbdogmby.  Lsgm@semgdms olog, Gmd mmdol  df3s6g dsbs  gsdm-
0Bgzs  Logdsme  dsmsmo  (30mgbom s ebmdm  9Jlg@sddmmo  bogmog@gdgdol  gexg@gdoo.
dobo  segomol  EsdGbgds, baml  Fgufymol  amm-lolbmdsemgms  doMomswo  ssgsegdols
3019600 3magdmBols base®gz as3@3gmgdsms 3Mmgamsddogsl, 300l @eOnbs s 39d-bsfemagals
RBm@ol 3ok sblomgdsls ©s Fod Fmbosbms d93306905L, (3begdgdols bstolbol asmdymdglg-
by @3 o EEIaadgmmdsl (3. Gmaszs 2013F). doazshbos, O3 Lsgzgdo  3Om@nddgdo
336l 3gnegdnm Ol 083ds8mdl  ssdosbols  Logezbemol  bebg@dmogmdsls s m®asbobdo
d0dEobs®g  bogmogMagdsms  (33mm0l  3Mm39lgdbg,  39OdmE  smgEmbmgPmbrmo  ssgsg69b0Ts
339m3em0abgdsls s dodrEabsdgmdols 36m(398d0 EEalrmgmbon ©sggboras. dsk bagPom Losg-
oemdols 6560Ld0g®  3593( 393 dobBgbms FmEols SoMzggmo sgomo gomsgls, s mobo 3o
ae-bolbemdsdmgms LolBgdsdo dodeobsdrg wssgsegdgdoms s bdg30803960 dmegem-ggnbdson®
(3309598830 gemobegds. (36mdogmos saMgm3gg EEg-@sdols Ms(30mbTo  Fgdsgsemo 3O didgdols
a03mgbs  bbgs Lol@Bgdol ssgegdgdty, ULbgslbgs sdabemgegggdol bsgmgdmboo sb  Logs®doo
29003990 EsOM393980. (36mdoemas MM (360dgdols MemEabmds ®g®sdol Gsombols Lag®mem
mcogmedals  30%-bg dgBb o6 gbos  Bgeagbogl. Laln®ggmos G0 sdskmsh  gOoms©
x9O0 (3603900l GemEgbmds dsmo  Fgdsagbenmdols 2%-13g0(39309L.  Lsob@Bg®glbeow  dog3zshbos
h3gbo dmbsbEgds 0dols msmdsby, O3 E®y-msdol  gsmmGonmmd  [6e@dol  bog@rmem  geda-
@gddo] as60lsbmzeml bbgnmols dsbols 0bgflosh 3megms30s8o, 3Gmagbonm Lsddosbmdsliosh
s Lolbmol xannmd®omdsbosh 3938060, GeEash J3g6dol as3gmgds ©egzsbegm  beosem-
960 LBsdqbost — 303mE0bsdoslosh dods@rmgdsdo d60d36gmmabse  dogashbos, s dgBedmen-
0 EsOM3)39000  d0dE0bsO 8350909001 doeam Mobmsb s Logmibmol bsbg®dmogmdsl-
036 360l 393806380 [3. Bmgsgs mbsszd. gomse 2018, 2022] 3060l menbs s 3nF-bsfems-
30 gmemes s dobo  gbiombomgds: Logzgdol ©sdndsggds, m@abobdol o335 dszbg s
Bdbognco bogmogdgdgdo sbgoBMsmgdsl bgmls «dmols s@sB@swoiommo sbamo ©s 8GOSk~
Oegsbmgsbo  bszggdo  3OmEnddadon 33908, Gsdsy  omsgol  dbMog  gsdmoffgos  sbagmo s
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s63lrgmazsbemgsbo  3Bedqdol gsdmBgbs s dsmo gsddsgmads mMasbobdol grm@ol mysb3o.
8336 30 333906090 ©ssOX30L Lamgmbggdom Fq4dboemo sGedseBm, slsg XX Laygmbols 20-s6o
(90006 Imgmemgdnmo ammols 039domGo Esszsegdsl  g3oegdon®o Bsbosmo Rsdmmgsemads (3.
Omgszs. 2006; 2012); Bzgbo sbMom mmdol mmdol Ggsdoemodsios s bszzgd Gszombdo dolo
330l 83 69ds, bamls BgnFgmol  gmem-lolbrmdsdmgms doGomseo  ©ssgsegdol —  sog-
Oobgmgmmbols  bss@gs  393gmgdsms  3mgomsddogsl  ,,8sJM0sbo  @asdgBo  2-ols,
398 sdmm@o  bobe®mdol, 3n&-6sfmsgol  gmm@ol  goxsblsmgdsls ©s  Fs@dfmbosbors  Fqd-
(o6g8sLs,  (3bmzgd0L  baolbols gomdxmdglagdsls s dso  EEga@dgmmdsl, s Ebmgmdo
Bodyotgdamds 3309390353 (Seema Sharma et al 2015; Xin Ren et al 2018) wss@sbgygee.

B396 380JOmd0 ©s MEIsE 330 ©IOFIN6gdnmo, G™m3 83 dodsBrormeaemgdom 730 gdg-
e a835a60dgmado  33emg390L, Lawsy Bgbfegmomo 0dogd 3oMol mEql gummmobs ©s Gszom-
6ol gogmgbs  ™mMysb0bBddo  dodwabsdry smgMMbmgAmBam  3Om(3gLgdby.  sEsEMbBodols s
ame-bolbemdstmgms  Omog@nmdsl, M8 0dds mbos szl b0dzbgmmgsbo g3mbmdando gsegmgbs
bsbmasemgd®og  xsbdmgmmdsty. ™mogg  desembg  gsd@gmgdnmos s sM83OM3MO(307)-ms©
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Normal Oral Microflora and Its Changes During Periodontal Diseases,
Cardiovascular, Somatic, Acute COVID-19 Viral and Other Chronic
Infectious Diseases

M. Rogava*, T. Kachkachishvili**
Health Center, Geomed University*, Geomed University**

Living in symbiosis with the whole body, the microflora of the mouth plays a leading role in the metabolism of the
whole body and the normal functioning of its immune system. Statistical research conducted by the World Health
Organization and individual scholars clearly show that poor oral health and inflammatory processes taking place in
the mouth are associated with chronic atherosclerotic cardiovascular diseases, which are the main mortality and
disability risk factors today. The mentioned relationship was not examined from the point of view of clinical
cardiology, while we think that it contains considerable evidence linking oral diseases, including periodontitis, with
the risk factors of cardiovascular pathophysiological mechanisms.

According to the World Health Organization data as of January 25, 2023, there have been more than 750 million

cases of coronavirus disease with more than 6 million deaths. All these patients had an altered state of their oral
microfloras, intestines, and feces, as well as changed lung microbiomes. This latter
feature was directly related either to the clinical recovery of COVID-19 patients, or with the severity of the disease
and its lethal outcome. It is our stance that today, limiting the use of antibiotics, especia their broad spectrum, and
replacing them with specific species of phages (to extinguish the so-called small inflammatory "excesses") is highly
important. This will ensure the stability of the body's immune system and protect the oral cavity and gastrointestinal
flora.
We believe that raising the awareness of dental health among the population, and especially among school age
children is not only important but also necessary. Close cooperation of cardiologists/internists with dentists should
become a priority, while different interdisciplinary conferences should also be held. This will enable us to identify
new risk factors, bring specialists from different fields closer to each other and increase their professional levels.

The studies cited in the paper reveal that an inflammatory state of the body is a contributing factor to all
chronic diseases. Our clinical experience is in full agreement with this conclusion. We believe that it is highly
important to carry out various dental measures to reduce the risk factors of cardiovascular diseases, a prerequisite for
a long and healthy life

Also, a full detection of the vicious circle of cardiovascular diseases as well as viral or other infectious diseases,
will contribute to the implementation of appropriate, full-fledged, targeted, preventive treatment measures. All this
will reduce the risk of disability and lethal outcome, dramatically improve the quality of life, and increase the life
expectancy of the population.
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ame-olberds®mgms boli¢gdol 0530l9dvMMgdgd0
35600 ibols 3Jmbg 535000ymeBgddo

b. 3063599 6.3mdsemsdy

3507790l (r9ls39eol Labgerdfogm MboggMliodgdo

3BMdOE0s, OHMI SU530L ToBHJds SLBMEFOMYOME0s 0BYMO 535000 JOOL ST -
396905LMb OHMYMO0EsS LoDy, 30396ME 6B, OLEP030YT0s, FodM0sb0 OLdYEO
(48, 49), G55 Mo30L ABMH0Z DBOEOL 35MOM-3539WSOWWO 59350 JOJd0L MOLZL (50,
51, 52). Fod(b0osbmds HMI FoOIOM@Os 2o3ME9IwgdYo dMMmIolbsm0sh 3m3vy-
530500, 535D MBomIo Bo@sM9dMwo IM35wMHOEbM3s60 330093930 d9EY39w9oL.
LodLbydbg sD0bIOL MOMJAOL Y3zges MEMYSBML s LOLEHYISL, FogMsd Yz9wsHg SEMY
35MEMA0O 3039880 gOHM390s 39MPOMZIBZNWsBIMOo LobBHds. 98539 @OML b
535003YmBgd0 00919390056 LHMOJE  FME-LOLbEdoMPZMS  5935©Ydgd0m (53, 64).
LodL¥ydbg gL gdGE0S 0YmMb sSOBYOOMO FoJEMMO 10330 0IbMdOL.

©59)30390I0s, OMI OHMAMOE BMYSO, 0Ly 53MIobsermemo Lodbvdbg 13-
30060905 Bs50M930 1033WOE0sbMBOL  MHoL3L (59, 60, 61), ™MwIgs WO5350JdOL
390339 LGHO-©059EY, LbgMol dsbol FgdE0Mm9d0L  30MHMdgdd0  FglsdErgdgE0s
365JGH03ME® 093600 (33020 90900L LOHYo MHgaMgbol Jowfggs (4, 27, 53).

WHO 80bggom bodlwdbg 94960850905, GMmamME F90Mdo 3bodol sammzgds,
OMIgog xIBIODIMBOLMZ0L LoRMMbgl Fomdmoaqbl, s sHgdl dsl, GmamG3
LOBMPSOMIIM030 X I6IONIWMBOL  FOIMBEYISL, OMIJGeTds3 930gFool  FoBEHdYIL
dosefjos (53, 54).

03w gds, ®MmI 35630 mbs dnBOHOwgddo s00bodbgds 85906, Mmis Lbgmwol
dsliol 0bgJLo 25-sb 29 33/92, bmgrem Lodbvydbg, MmEs 0bgdbo 30 3/02. o+ Lbgrmerol
dobd  bmOTomE® Gmbols 2-x96H @S F9GHOIE 90gdsBHI0s, 3569305 IMMOOEME LoJ-
bdbg%yg (53, 57, 58).

Lodlydbg MOMJAoL Yyz9gwrs MEOYBMMs LoLEBHYIsDY sbEIBL 3MEHYbE0ME Mo®-
ymxoom 3obolzn® Hg0mddggdslt, 99539 ©@OML (omdmoygbl BLoJmlmE0sEME ©s
9306030316 B300mL (54). 4905 5oLy F5M00 mbol osabmbo s FsMmzs bJoMo
M0Owos 96 Fo6rds@qd9gwo, Moysb Lodlwmdbgl 543l dMEEHORsBHMMMEo bsliosmo
(55, 56).

350002010 Lodlwydbol ML ge-Lolbads®mzms Lol dol AEYMT>MYIMdS
LEOHMPRLMZBI 96O 5MOL TIufogzeroo. oEIMGMOwo dmbsi3gdgdo BB
M9M00gOHMYIMIM03bo305. BIfowmdMog gl 93530060 gds 0TsL, MM Lodbwydbol G
53500994 x30l 259M 3369300 4903390 Lodbgwggoo 500b0odbgds.

30D035MM0 dmbs399900 bo3argd 0bxm®Bs30vIeos, Moysbsg gbodol Lggwo
1965 amwd3gHbg 5969w gdl 53N EHOE0L s 3gMHIMLosL. IMLgnbgdmer dym-
9569mdsdo Jmdobo, 898913905, 3000l 2500, SL30EOL 50BM39bgds, Bmdgos
51939 9OE 0bg 0Mmeo LsEOsFbMBEGH0ZMs LodLYJbol MM, d9EY39w oL ool w30s-
HoLMBOL LYYOSMOL GRIODYOSDBY, OMIJWOE 56O SMHOL 0FZ05DMBS 35PMEMYOLIMO
Lodbydbols Jmbg  9350FYMmRqddo (2, 8, 53). 3somEmaomEo  Lodbwydbol dJmbg
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53500994 x3900L 3ol sbsGHMI0MmHo  o30L90MGdgd0L  sMhgMolodo dodmzbowos
dM935¢0Mmo3bmgsbo 33¢939%0 (2, 5, 10).

DMP0gMmo  93GMM0  593H30390L, GMI bgds 3bodol  MHHMIbMOOL  ToBgdo
MMPMOE 965 39003505 )H 80@sdmgddo, sliggg domx3z9bs 356M3MFol s If39cm-
35¢00U, 51939 Ls3MPM0Z 399600M356 Jumgzogdo.

59605 3ol ol FoGveErmdlL bfmMgo 3bodmgzsbo Jumzowol boxby (41).
Dm0 93GMM0 M3eolL, OHMI dMwol dsbol, 3560379Fgool 39gdol Lobdol do@gds
396306Mdg0Mos 3MbPM3zobo dMF3Mgdol MoiEbzol s BMIGOOL FoBOOM S 5O
3b0dm3z560 0bgow@®mszoom (8, 40).

WOoGIM5GHMOIo dImbo3gdgdols 2sblibgeg00IMmds sedsm “)353006M@Yds 0SS,
G0d JgbFogeromo 3530963900 00Yymx3gdmEbgb ©5350gd0L Lb35ILB3S LEGHOWOsDBY.
3bMdOw0s, OHMI 2563397 9393509 FoMdo [mbs MOl 9OHM-o39M0 FMT030
G©9606093500 BoJGHMM0, OHMIJlsE d039o356M0 d0m356M©0Ydol  3039MGHOMB05AOY,
653 IBEGHMOIYdS gJu39MH0TIbE WM dmboigdgdom (45, 63).

99900330 9330, HMIgeog bgmwol dslol BHom, MmMHR60Bol dYMGd0
(24), 056bIgd0 53500909008 B0gMHMNYO0m bgds, 296530MMdGIL 0dsl, MM 30396~
AOMGB0S 25OL EOLEBHMMB0530, 300056MEIJdS FoMIsMmEOTol JoloEo (3bodmgsbo
06530 GHM5305, MMIgEoE Lsxgdz9w0s 2ol ©93356MH0LMBOL s e -bobbEPdsMP3ZMs
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Cardiovascular System Disorders
in the patients with obesity

N. Tsintsadze N.Kobaladze
Batumi State University

This article is about cardiovascular changes in the patients with obesity. Weight loss is positive
factor for regression heart disease in the similar patients.

79



Review

@OoGHIOGIOS

1.  Alexander J. K. // Mod. Concepts cardiovasc. Dis. — 1963. — Vol. 32. — P. 799-803.

2. Alexander J. K. // Amer. J. Card. —1963. — Vol. 14. — P. 860-865.

3. Alexander J.K., Peterson K. L. // Geriatrics. — 1967. — Vol. 22. — P. 101-108.

4.  Alexander J.K., Peterson K. L. // Circulation. — 1973. — Vol. 45. — P. 310-318.

5. Alexander J. K. // The Heart. — New York, 1982. - P. 1584-1590.

6 Alexander J. K. // Prog. cardiovasc. Dis. —1985. — Vol. 27. — P. 325-334.

7. Alpert M. A, Terry B. E., Kelly D. L. // Amer. J. Cardiol. —1985. — Vol. 55. — P. 783-786.

8. Adam K. H., Brennan J. K., Alexander J. K. // Circulation. — 1965. — Vol .55. — P. 740-745.

9. Backman L., Freyschuss U., Hallberd D., Melcher A. // Acta med. scand. — 1973. — Vol.
193. — P. 437-445.

10. Bedford. E. // Brit. Heart J. - 1972. — Vol. 34. — P. 23-28.

11. Bjornitorp P. // Ann. intern. Med. — 1985. — Vol. 106, Suppl. — Pt 2. — P. 994-995.

12. Caviezel F., Margonato A., Slaviero G. et al. // Int. J. Obesity. — 1986. — Vol. 10. — P. 421-
426.

13. Chou T. Electrocardiography in Clinical Practice. — New York, 1977. — P. 66-68.

14. De Devitis O., Fasio S., Pettino M. et al. // Circulation. — 1981. - Vol. 64. — P. 477-482.

15. De Haven J., Sherwin R., Hendler R., Felig P. // New Engl. J. Med. — 1980. — Vol. 302. — P.
477-482.

16. Devereux R. B., Casale P. N., Eisenberg R. R. et al. // J. Amer. Coll. Cardiol. — 1984. —
Vol. 3. - P. 82-87.

17. Drenick E. J., Fisler J. S. // Amer J. Surg. — 1988. — Vol. 155. — P. 720-726.

18. Dunn. F. G., Chandraratna P. N., De Carvalho J. P. et al. // Amer J. Cardiol. — 1977. — Vol.
39, N 9. - P. 789-795.

19. Eisenstein J., Elestein J., Sarna R. et al. // J. Electrocardiol. — 1982. — Vol. 15. — P. 115-118.

20. Jaffe H. D., Carday E., Master A.M. // Amer Heart J. — 1948. — Vol. 36. — P. 911-914.

21. Killy S. E., Lepeschkin E. // Circulatin. — 1965. — Vol. 31. — P. 77-84.

22. Kissebah A. H., Vydelingum N., Murray R. // J. clin Endocr. — 1982. — Vol. 54. — P. 254-
260.

23. Krotkiewski M., Bjorntorp P., Sjostrom L., Smith U. // J. clin. Invest. — 1983. — Vol. 72. —
P. 1150-1162.

24. Lakatta E. J., Mitchel J. H., Pomerance A., Rowe G. G. // J. Amer. Coll. Cardiol. — 1987. —
Vol. 10, Suppl. — P. 42A-50A.

25. Landsberg L., Young J. B. // New Engl. J. Med. — 1978. — Vol. 298. — P. 1295-1300.

26. Linnet O. I., Butler D., Caswell K. et al. // Int. J. Obesity. — 1983. — Vol. 7. — P. 313-320.

27. Mac Mahon S. W., Wilcken D. E. L., Mac Donald G. I. // New Engl. J. Med. — 1986. —
Vol. 314. — P. 334-339.

28. MannD. L., Spann J. F. // Mod. Concepts cardiovasc. Dis. —1988. — Vol. 57. — P. 13-17.

29. Maxwell M. H., Kushiro T., Dornfeld L. P. et al. // Arch. intern. Med. — 1984. — Vol. 144. —
P. 1581-1584.

30. Messerli F. H. // Lancet. — 1982. — Vol. 1. — P. 1165-1168.

31. Messerly F. H., Sundgaard-Riise K., Reisin E. et al. // Amer J. Cardiol. — 1982. — Vol. 49. —
P. 977-982.

32. Messerli F. H., Sundgaard-Riise K., Reisin E. et al. // Ann. intern. Med. — 1983. — Vol. 99.
—P. 757-761.

33. Nath A., Alpert M. A,, Terry B. E. et al. // Amer J. Cardiol. — 1988. — Vol. 62. — P. 126-
130.

34. Peiser J., Ovnat A., Uwyyed K. et al. // Clin. Cardiol. — 1985. — Vol. 8. — P. 519-521.

35. Pringle T. H., Scobie I. N., Murray R. G. et al. // Int. J. Obesity. — 1983. — Vol. 7. — P. 253-

80



dodmboggys

36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.

48.

49,

50.

o1,

52.

53.

54.

55.

56.

S7.

58.

59.

60.

61.

62.

261.

Rasmussen L. H., Andersen T. // Acta med. scand. — 1985. — Vol. 217. — P. 217-275.

Ray C. T., Horan L. G., Flowers N. C. // J. Electrocardiol. — 1970. — Vol. 3. — P. 57-64.
Reichek N., Devereux R. B. // Circulation. — 1982. — Vol. 63. — P. 1391-1398.

Reisin E. D., Frohlish E. D., Messerly F. H. et al. // Ann. intern. Med. — 1983. — Vol. 98. —
P. 315-319.

Saphir O., Corrigan H. // Arch. intern. Med. — 1933. — Vol. 52. — P. 410-412.

Schwartz R. I. // Ann. intern. Med. — 1983. — Vol. 99. — P. 561-562.

Smith H. L., Willins F. A. // Arch. intern. Med. — 1933. — VVol. 52. — P. 910-942.

Sokolow M., Lyon T. P. // Amer. Heart J. — 1946. — Vol. 37. — P. 161-167.

Terry B. E. // Gastroent. Clin. N. Amer. — 1987. — Vol. 16. — P. 215-223.

Van Liere E. J., Northup D. W. // J. appl. Physiol. — 1957. — Vol. 11. — P. 91.

White M. H. // Circulation. — 1959. — Vol. 19. — P. 511-518.

Woodward C. B., Quinoness M. A., Alexander J. K. // Ibid. — 1978. — Vol. 58. — Suppl. 2. —
P. 230-239.

Kivimaki M., Standberg T. et al. Body-mass uindex and risk of obesity-related complex
multimorbity: an observational multicohort study. Lamcet diabetes Endocrinol. 2022 Mar.
3:52213-8587(22) 00033-X.

Lin D., Richardson G. et al. Inflammageing in the cardiovascular system: mechanisms,
energing targets and novel therapeutic strategies. Clin. Sci. (Lond.) 2022 Sep 18; 134(17):
2243-2262.

Blochl M., Schaar H. L. et al. Age-Dependent Association Between Vascular Risk Factors
and Depressed Mood. J. Genontol B. Psychol. Sci. Soc. Sci. 2022 Feb 3, 77(2) 284-294.
Haysbert D. B., Lo J.C., et al. Cardiovascular Disease Risk Factors Among Middle Aged
and Older Adult Vietnamese. American Members of a Northern California Health Plan
Public Health Rep 2022 Feb 20: 33364922 10766543.

Muratsu J., Kamide K., et al. The Combination of High Levels of Adiponectin and Insulin
Resistance Are Affected by Aging in Non-Obese Old Peoples. Front Endocrinol
(Lanscinne) 2022 Jan 7; 12:805244.

Levie C. J., Milani R. V. et al. Obesity and cardiovascular disease: risk factor, paradox, and
impact of weight loss // J. Am. Cardiol. 2009 May 26; 53(21) 1925-32 doi 10 1016 J. Jacc
2008, 12. 068.

D’Errico M., Pavlova M. et al. The economic burden of obesity in Italy: a cost of illness
study Eur. J. Health 2022, 23(2) 177-192.

Man T. O’Brien M. et al. Life-span Extension Drug Interventions Affect Adipose Tissue
Inflammation is Aging J. Gerontol. Biol. Sci. Med. Sci. 2020 Jan 1: 75(1) 89-98.

Mancuso P., Bouchard B. The impact of Aging on a Dipose Function and Adipokine
Syntesis Front Endoc. 2019 Mar 11:10 137.

P. Poirier, T. D. Giles et al. Obesity and cardiovascular disease: pathophysiology,
evaluation, and effect of weight loss. Circulation, 113(2006), pp 898-918.

S. Klein, L. E. Burke et al. Clinical implicationals of obesity with specific focus on
cardiovascular disease astatment for professional from the Am. Healt Association
Circulation 110(2004) pp 2952-2967.

S. F. Litwin Which measures of obesity best predict cardiovascular risk. J. Am. Coll.
Cardiol. , 52(2008) pp 616-619.

T. Pischon, H. Boeing et al. General and abdominal adiposity and risk of death in Europe
N. Engl. J. Med. 359(2008) 2105-2010.

E. S. Ford, S. Gapewell Coronary heart disease mortality among young adults in U.S. from
1980-2002. J. Am. Coll. Cardiol., 50(2007) pp. 2128-2132.

A. Romero-Corral et al. Relationships between leptin and C-reactive protein with
cardiovascular disease in the adult general population. Nat. Clin. Pract. Cardiovasc. Med.

81



Review

63.

64.

65.

82

5(2008) pp 418-425.

M. A. Alpert Obesity cardiomyopathy: pathophysiology and evolution of the clinical
syndrome. Am. J. Med. Sci., 321(2001) pp 225-236.

Lavie C. S. Milani R. V. et al. Disparate effects of left ventricular geometry and obesity on
mortality im patients with preserved left ventricular ejection fraction. Am. J. Cardiol. 2007:
100 1460-4.

Wanahita N., Messerli F. H., et al. Atrial fibrillation and obesity - results of meta-analysis.
Am. Heart J. 2008, 155: 310-5.



dmEgmo®dgdy

w332 dothoms@o sBbol Ggbcidol bsmuemgds - 390395Gass” — Semsghebo;
#0360967 0 [sGdmbsbgs 36 SdmoffnEgds dsogdsBogoms s mmgagom — Gopgsh dsbdo
S0l jogg G — bormsds'ty s dmgbas © - dsthas dogghgecmo (1818 - 1889);
» 3aeo0s abgg dbergemoes @oido ... © Bggbido 36sbgemmo ( 1901 - 1934).

2ol sbsgmdools s M3mdol — domo bemymegomo

8999(36980L  bs gombolsmgols

Ategsgs®, o msgbyemady **
*

J0bogs - x863Gogrmmdols (396090, wboggBbodgdo ggmdaea” ¥,
03. xs35b0dzoemol bsb. mdoemolbol bazgbod o **

bsdgsém@o  bgdobdogmo  sOlgdols ygggmseby dzodmegsl s mdmsgdgl  Lsasbdndl  dolmgols
©0300lgs6 dmdgdgmo Logmibmyg Fsdmswagbl, Gmdmol gzomgzoboy egesdafeby swsdosbols -
Homo sapiens-ols dadol  sebgdmds gsbemsgm. obrogowol Logembeng dolo  demsmymazbols
3960mEoEsh  ©s  gmol3gdol  ©sfygdosh  omgmgds s Logmibmol  ©slemgdsdey, by
ammolizgdols I9Fy39B)9deg atdgmegds. Lsgdmme bomibmol, dso dméol ssdasbol ©s omo-
omgamo  3m3bsmo  m@gsbobdol o gxegeol  sGObgdmdols s (3bmggmygmamdals  dmegsto
30638 Lsgmmstrn 9emasbo  as@liols Jmbss (dombgosgse dsmo Lbgswslbss gm@mdols, @ Jod)gd-
Bnérgmo 3gbgdols, gobogm-Jodon@o oy docmaememaon@o dsbslosmgdmgdols, gbg@anols 3edmdwds-
3900Ls s Bstx30l, 0bgzm®dszool domgdols s gs3gdals megobgdndgdgdols). Bzgbo  sBGHom
9600560 asOLobs s s@0ol 3Jmbg 3mol dog dmdgdmmo  sEsdnsbols m@asbobdo (lbgmemo)
560l 3368 MO0 ©s s mmzsrn® Loliggdsms gemmdmomds (3838060), G@Imols Hdmsgdglo
Logzmbmols dsgmols dmdboggdgemo ©s dmd@smdol smddsmmggmo megsbm s®ols gmemo.

Beogoese  gumol, Gmgmeg Lolbrmol d0dmdigzol  9dmezglo  mEasbml  asbgzomsdgdols
360039980  a@dgmm s Gomem 988390k de3egl. dobo  asbgzoms@gds o33 gdmEss  AMIMO(3
gobognéo oby dobo ogrbison@o B z00m3z0l Fglsedsdolse.  dolo gsbzoms®gds ammol o3ub-
J300L 3Jcmby mdsrgogglo ocBdmbsgdbowsb 9.7 ,.037m30lgdt0” mEabmEsb ©sofym (Lsdgwacso-
6 §9dgemgdo — Medical Hyrudinalis), 373mamd ge3bg go 9603839608606 mmb 3839600~
6539 (d0dndfmz@gd8o ©s BMabzgmgddo mszolgdn@se solsbs). sesdasbols [obsdMgdowsb dolo
bergmgmgamo  Rsdmysmmadgdol  3Gm3gldo, dolo  gumol  gsbgomsdgds Rzgbo  mgsmmsbgogom
(96EHGs G0 badgnmo Lolg)ndol gsb30m86198skmsh gPmse IFo®m 39380680 dmbrs, (Gsbs
Folisb30ls EOM0EE MbBMagbbn® 39®omedo ol shJs®gdmmo Bgd3om gowol).

33BHMOMs  93Msgzmgbmds  ammol  9dmsgz@gl  ggbdiosty 9J396BL 9.F. Lolmmsby s
03l 839090 @5 9.7, ,.90JBonM0 osbBmemol” s@dmbgbols Bgdeamdsy ol dmdGsmdsls-
086 0335330093000 3G3-8gM0  Tg33eoms, CMAMO(3 ME3bBMdormgdash oby bsdzsbbmdoemgdasb,
bobgg@se 3dGrbsg 07 ,,0md683” Lsdasbbmdoggdash gmmols dsmgdsBogn® dmwgemgddacs. dmgs-
s d93609M960 ©3 3B ogmbo  gdodgdo grmol dmd@memdsl 356 3ndadol osbBmemobs s
Lobgmmol  dmdgbdgdo@sb, by dmd@emdols Ls(gol s degrm  dmdgbBgder  asbobogmasgebgb.
(0gmolbdgds dsbdogo ol (396@G0sb Gsponlol (Hgbsbsdwy s s@s Fobsgmmadols bols-
BormoEsh, sMsdge 3563793900 asbBmmorst  bolgmmsdeg — 3mE0brbBemn@se s sGs
3008035 Ms©) s Fglsdsdolo semamGoBdons ©s ggmdgBGonmo gmGdnmon iy baG-
290mmd96, (39m3g @osbBmmobs s (3939 LobBmmol 356539890l Rsbsldgmsw. smbodbeyemo
3563398960 doomgds  9m3sOomaMsBonmo, 3MbBMsldmmo  39bBMognmmamsgonmo, aumols
9 bmbslimem-Bmdmg@sgonmo  asdmbsbrmadgdol ©sd7dsggdom). 83  IgomeEgdols  Lsdmsmagdon
brgds bmdogddgdse «Ghgnmo ggmdgdGogmo gogncol dmgmmmdol gsggds (ob Lm@msmoNel).
dobgosgse 0dobs, Gm3 dst3bgbs 3sm3mFol dmzmemmds Lsdmmme Lolb@mmals ©s oslgm-
ol O™l dsmsemo semdsmmdon gdmbggmes Rzgbl dog® Bs@eGgdmem 9Jl3g@0dgb@ls (3. Gmgsgs



dmEgmo®gdy

1981;MM. Porasa 1985), 396@®03nmmatsgols o8 osgse 3863930l o6l — dobo sbemols
dor37emdsl, b dsexggbs 356370l Tgesedgds Gs0dy 9Omosh 3gmdgdonm  goan@slnsd
dolbo dmgnmmdols 3sbbabma®s magdm d98) 3Omdmadsl Jdboes. bBmgog@mo s3dm®o dolo deagy-
@mbols gobLsbog@olomgol ™ a9mdgdomem  gogGsms 3m3dobsigosl dods@msges, ogdias gl
sGOlgdaem  3Omdegdsls 396 9335698@s.  Bggbo  sBMom  gmmols  ggubombomgdols, b dolo
Lolgmen®-eosb@memamo dmddsmdol (367 dndsmdols ©s 39dmeobsdogol) Bgbfsgms wmgdwg
sOlgdgmo  dgomEgbols  gsdmygbgdoo  Bgydmgdgemos.  dsor  Moibgl  doggmmgbgds  geols
(3390 3s63m&gdols o6 dsmo ,,dbasglo” LsBognco b 6sbg3@ee  dmdMszo  gogm@gdo,
dsOBoz0  3gmIgBtonmo  (emgdrg  (36mdomo) s Nl bm@soby  6shzgbgdo  dgmmegdo s
%ogGsms  Izmemmdols gsdmmgmols ge®ddnmgdo (3. Gmgsgs 2005, 2007). s3s39 xamxdo
96000560938 03653900039 dgomEgbom 33960l Fgdmb3zg390a(s;

Algorithm Formulation Geometric Model

Lara)ragye  (Laeg>
T2 )BFTENEE

Simpson's rule e 7 R

Ellipsoid - v 7l A Y A4
Biplane 6\ D N A )
Ellipsoid - ._8(g)
" =230
Single plane 3l
Hemisphere - V=(4, I£ +%I‘_-iw. l£
Cylinder 2 3 =
Modified 25 uff 1 T
Ellipsoid “\24+D)

A ) G
g+ A 4 A+ AAy 44 4A, A, Yo L [ j A -
2\ n /

Ty % Iz
=1+2— =
i+ 13

Liada s6bmdogn jdosbo
Jdmgefroma@iogoyemo
8.‘]"‘(')55‘ n.j.} 198 lv
dmgags

Lg@smoNel

Ne2,3,4 LmesmgdBo 6sBggbgdos Bglsbodbsgo, domzstrondol (3eemggme dogoms @ (Lbge-
©slb3s)  dmgzmms  dodstrorgemgds, G@Imgdoz  asblbze39d T BgMgdBos  dm3gdmmo,  Gslsg
33B™M9d0  msg0sbmo  dobodbgdom  Femerghd amsdlol 3ol  Imegmmsb, dol  sbsBmdoslmsb
003039096; beoymem oo doge gedmgmggoen  dom gsodols dmggmms  F@gadols asbemsggdol bemgse
3606(303by s s IMIMSdS/ 37ddz80mdol  adsGrormmgdsby Ge0dy d0b0Tdbgdsy gss L3ots-
@0 ©sbgzols sMss gsdmmddmeo (L.Zhukov, A. H. Barr 2003; Semid P.et al.2005; Piters 1. et al.2006;
Rohmer D.et. al. 2007; s Lbgs (gs®mgd8o3) Gmamé s Bagh (3. Gmgsgs 2014F.) gl 9337 s03600-
bgm. gmols amdﬁ)omba/a‘g'aomba 3e0b9ds M350 amemdggdeols Logdsgdo, dsgold@sern® bob-

84



bendstimggddo bolibemols dmd@smdol mEogbdsoom. 3. 3. dsdabligo s gem. 39633360 (sgomdo
©03bBmols 0005609507 ©EO™IEg) [obs Lsmiznbol bsdmosb §emgddo 30300696 03 @sb 33653~
g, ™3 ammols 30698)030L FgLFsgms, G@Igmody gomo - gedogo 6 gsbogo (absdma®sgo-
mem0)  dgomeol  3sdmyggbgdom  s@sls3dse0los. obobo smboBbs3wbab, Hmd 83 3Omiglby Lmbo-
J30L goBgdai obegbl gsgmgbsl ©s sdoBmd olobo 0b6sIM gsGEomyMsgals RsfgMsl  sbogbwbgb
bedomobsgools dmdgbdo — sdmbbodzolsl. obobo mzgmowbgb ®m3d bagoms  ©0bsdm st~
o350l Rsfgds  Omam®z  Log®™dol  oby  gebogo by  agg@omo  dodserorgemgdom.  dso
doshbesm, O™ 39JBHmOM-3sMEomyMsxz00l  bybBo sagds  Mbes  gmggomogm  Log@dogo s
A5O©0350EIM  0653m 3sOEomaMsg00ls bsgndzgm by (gmggmogzy gl o @AOML dmombemzes ©s
domgdnmo Bgegaqdo @sbstxmmo O™l 9J3035mabBee 36 Religdmes).

bgeema Ne2

bgdsmo  Ne3 s Ned

hggbo sBG0m, Glygme Lbggmol 6 lbgrme bmmol  3mobogn®o dglfegems Fgndmgdy-
@08 (3300-(33em 39, 0bg3g MM 3539dBOmdal, Lybbm@mmmdols o d96@smmdols asbboengs
9O0dsbgmme.  sbggg 9™ Fgodmagds  gumol  gubiombodgdol 86y dobo  LolBemern@-osl-
GO0 dmd@smdols (373smdols ©s  39dmEobsdozol) I Lfsgms mgdmyg s@lgdnmo  gnmols
GO 3gmo 336 3mdgdol 86 dsmo ,,basglbo” — LFegogn®o 96 bsbgzdse dmdmsgo, dsergogo
290998 ®0nmo (emgdeg (36mdomo) s 3sdmygabgdnmo Nel Ln@smnby 6sh396580 Igmm@gdons ©s
30a 9980l dm(37medols 3sdmmgmol gm@mdnmsmns d93zgmdom (3. Gmgsgs 1981-1985; 2005;
2007), &g dgdee 360836gmmzs60 gsddmdos.

9306058 9bs@, Lolbemols  (3mOmbsrmmo) bsgswols g0 Imimmmdols dmfmegdoon  gsdma-
hags gmol bdgbom jsdeosem®o s bndgdozs@masmrn®o 3oy, Gmdgmoi bodogmegds fo-
bogmos Lol mmols s 350319080 Lolbmol  gs@sbs3gemadol O™, (306 3gmsdmérmemo
85



dmEgmo®gdy

3oL Lolbemoldmdsmsggds go  offggds  Ggnisodgdgmo  asesBygmbol gsbsdo s msgals
35Jb0dndl  smf93l  3sd3ngmsdogboms 6930 0Bmgmmgdon®o  sdzgomgdolsl. 83 ™o gsbol
AL brgds asgms 060d0 ©s dops Lfm®o domzs@rondol 39bmgdol dg37mdd3s s (306039~
msBmergmo  3nbmgdols dmenbgds, GMIgemBosy I300gds 0bBGsdg@smm®o [bg3s s 0]dbgds
Lolm@ggemo 306mbgdo gnmdo s@Bgonmo bolbmol dofmegdolsmgol. sdzg dobes gmdzs, Gm3
030 dbmmme 0sgobo 3sdmdndsggdnmo sby asesBgmebommo Lolbmols dmmemmdols dbmmeme
10%-30g batrxagl s 96 0f3g3e dmzzesgogom! 3sé3nFgdols s Fobsgmemgdols JgLffegemsd
sh3gbs, T9ob [ 963mz0 1990], Gm3 gmemol 398scdsBo Rsdmogdnmos Bmgswo domgamaor®o
3%6mbo, Gmdgmoz  3sbbsba@sgl  gsbogbmmoasbo  3mbmgdols  gmbsombagrn®  NGMogBOMdsL:
dmbgdnmo  39bmol  gogodzsemds  Iglsdmagdgemoas  dbmeome  Lbgs  3mbmgdols 39333300k,
dsenbg dFoEO™ 39353806965 OM3gemay sGlgdmdl dom3seondol BGggdls dm@ol, msgse Jd6ost
Aol 3gemgdl, emogenbymbsg@gm 30mdgdls 394sbogn@o dmdsmdol Ggammasioobogols”.

©gesdoffsby gzgmes 9dMeg s dmdMsg qlmme bsgsbls ©s m@Ebsm ®dogddl Lodegds
bogdegbo  FgoO@omo, GmIgmoi 3k Fobslfmemdol 86 drd@smdol  baBmeemgdsls  sdmg3ls.

bagtrgbol asbggbgdmm sbO™IM0g0 Bgbgommgdolasd momomm asmsbggzsl agzsfaeol glidsbgmo
39360960, 9dodo  3eGOEoMEMa0, 3OMRglemco BGB3olzm Beeged amedto (1973-1990 §F.),
AmIgenlsy  doshbos, @I  gmel o0 Lgodmegds  dgfsbogm@se  dgsdo  Lsghrgbo  [addomo,
396 IdMsmdols (99313330L) ©O™L ol msgee (9ydEbmds) dob (osmdo sOlgdmem Fogmszbl
— Lolbeb ©s Bomosgl dsb. ol ogmoes, Gmd aumby 1bes 30msds@szmm, Gemam® dmdy-
olggmad by ©s @S AmamO3 geOrombigmgd bg. ol s3dgmzgy mgmos Gmd gumol 3mbools —
dom goereodols  dg37ddzs brgds 08630dwgztmdon: K96 037ddgds 3F39Mz5m0, ol Fgdogmd
bogds (37mol 396m0ls) dom 3s®rondols @sBGosmgds a®dogo @g@dols dodsGrorgemgdon — bgws
s J3ges m@dsgo  dstryggol  Bg37333000. Lolgmmols deermls domzseondls o3l Ldomsenals
Qm@ds, Oedgmoi  Pbes  as0dsmml  dmeEmbgdol ™. dslgg g3mmzbols  gmemol  gmbool —
dom goereodols dmgzgdol asbdg3980l mE0gzobsern@o dgmmeo, Gmdgmoz 3sb FoMdsBgdom ge-
db(3os s gobfegms.  B3gb gmgmom, Gmd guemol dndGemds s sbaBmdom@o  sagdmemgds
999561985 3980mbols 3606303 (3. Gmgszs 2005 ). o3y 330bs gsb33sOBMO  smboBbemo,
Om3  Femdemaondo  mgsmnsbgegon g o6 asblbzegogds 33s0MsBoleash ©s o6 bsdzmo-
bgeolegsh, GsEash olobo godmgds fyzgdee desgzsdiomm bgdoldog®, smbodbym gogn®s.
boagne @3 dggbgds Igdomlol mab@Bl, dsbBo asbmsgligdamo FadBomo Fgodmagds dgzsgOmeee
bbgs bgdobdogdo  GgdBommsb. s bgdoldogmo dsbbg dmddsgo Lbgmemo 86 Fosbdggms, G-
amc3 gl asdmbsbamo o3l (36mdogn bsBzedl 3. glbgdl, dsor 6 dmfg3m. gOmo  Jowowsb
dgmMgdo  geesligems, Mseash dsmo dmdMscmds 80l obsdommo ©s Fy3990 mamei ammols
ddM30ds. bgdolidogdo Lsgbols o gogn@ols dsbsbosmgdgmos dolo gOMasbmds ©s Fg36rmmmds.
o B396 gomo  dodsorgemgdon  as3dGom Ms0dg Lbynmb 86 gogm@sls dogomgdor (3¢ 3gen
900gnmgdl (m309ddl 36 ™dogddgdl), G 0dsl g30h39693L, o GdEgbse 036 gl Lagbgdo
(m309d8980)  G00gem 35380680, domgdme Fgegal, ®dogddol GemEgbmdsls — 980l Gobgo
97 ogds. Bgbsdsdobs, Gl 9d6gds gomo dgBo, Gewgsh dolo asg®om doomgds gOmo IOy
bsbo (m309d¢0). Bmewol asgom jo mEo méogdo ©s 5. 3. bowme sz Bggbgds dgdombols
a6l dobo gAmo dodsomgdon Tgs babol asbffgMog aeg®om doomgds 3G MmO s
9600 Igdobol Bodol muem a@dgmo @gbBo. bmmm Frs babowsh 3gMoggmools gslaco0g
29390900 43d60ls Fgogase 3o OM0gOm 3sgPomo ™Mo Mymeolsgsh dgdpsco mdogddo.
oy B396 gm@Ommse 35(sMdmgn smbodbymo dodstormmgdon dgdonlol mgbBol asges
36 O 3339 bsd bsfoms, s@s T7s bsfomoesb, s63dge mabBol gomo Igledgoowsb, dog-
omado 3oeg3 9om dgdonbol MuGm IMdem b, dmgdnmmst dgosdgbon ©s Loljoo dols
960 39bsdgel, G™Igmdosy gogdomo odbgds mezol mgAdbty ™z sbzgumo  3®™dgemo
@abBom. dgdonlobo Lbzseslbzs gg@gdon Fgmgdzs, olg Gmd dso goOmo Fgbgdol FgdBomo

86



3Jmbrgm, dogomgdor  Lam(zgdgdol 943l gL, bggomb gogn®sty Fbmmme mobl, Goeby
933bL, s XX bangnbgdoi (36mdogo ogm. (36mdomo ogm olog, Gmd Bmmo dsmgdsdiogn@se
soffg®gds Bmamez 6ol 3Gmbzom domgdmmo Lbggmo, Gmdgmoi dggl dob Lodd@yggby o
3@ 3390b 3ol (Bobo Am(zmermds 3s3m0sbgsc0ds 0m3sh 393mgM0ds). gmzgmazs®o ool 86 gm-
ogbol dogd dGrmbzom domgdyemo  Lbgmemol dmgmenemds  Bmmos 8dsgg Log@dol  (30mobeols
do3eomdols, G oby asdmobsggds: V= 2r2R, beooemo dolo Bgesdomols gs@ombo 3o 4r°R 36+
™0 dobo IgdmFgPommdol Boemos. Bm3mmmgools dobgogom Femeo dsemby dse@ogo Lbgnmos
©s ol Bgodmgds semagd@rmemse  asdmolsbeml. o. gomag®ols sBGom 6gdoldog®o  s3mBbgJoemo B-
Fobbsgs Lbgnmobsmgol  Bmdmmemaondse  §3303596@m60s  bggm, gdegan  Omog@omdon:
B—P+r1=2 bopsy B — §obbsgols Gompgbmdss, P-odmgdols Gocmwgbmds, bmem I-{396mq500
G3mEgbmds. dsasemomolmgol 3ol 8 F3gdm s43l, sk 12 Fodem 83 s 6 fobbogo: 8-12+6
=2; bognm N-ggobs 306sdopsl (N+1) §396m, 2N Fodem, s (N+1) aggdeo: (N+1) —2n + (n+1)
2 3530 obbsgs 933039960 Bemdobsmgol dgbsdsdol  AscmEgbmdsl 3o o. gaemgmolb

aohohoomabag\v’o aﬁ’mo\)abo. B0l bgesdomols m30h36360h 9L sgemobsmgals 033636;3536 dsro-

3nobgel, Gmdmol dmfobssmdrgag a39M©gdo ogm B9Fgdgdmmo. dGsgsmgmmbs Lbgnmol g330-
39368 Lgg®mdo 860l Fbmmme Lsdggobs aggdeosbo Lbggmagdo, Gmdgembsi 943l dbmeme
badggmbs 33000080. gaameby d3ocy 4 330me 313L HadBege®l, bome Hmtob 93303560
3535 30 bgel, Gmdgmols gzgms a39eo — Ledznobgoos, yzgmsby 3o Goibzo 14-0s.
h3g6 o 930900980 bsdznmbgregdol (396@OL, OmIgmmsi szm Legdom dgbgdol  bmgsdo,
dogomgdo  Bmeol bgsdodby T asgmgore  gomgnml (,d394690L7). @8 oy od396  Foedmo-
3960 0dsbs, G0 FoEMszol ©sxgol g39Mmgdo ©sFgdgdmmoas 33806 o 339469ds, ,.a39M@00”
8 ,,33083065” dbstggdo. oy FoMdmzoeagbo 3364560l 86 3gemmliodgeols 383960l $3mdGT6dsls,
@sbsz 8godmads  dogsmfomo  Joegis. 0gde omo  bEOmmgdso  sMss. sy dggbgds  dgdols-
oligoba-ms3bgmodol* LsdgsbbmBorgdosh (HmOL) gmmol dsogdsogned dmegmse  dorgdae
Lbgnemb, Gsbgosis 3Omagbmeo ogmos mo3153gg063 151‘)3360005 9ONs© 3'2]'30(*)6Qo (Tavkhelidze, I, et
al (2010); 2011;2013; 2017; Tavkhelidze I, Ricci P.E (2017); Gielis, J., & Tavkhelidze, 1. (2020). Gielis, J.,
Tavkhelidze, I., Ricci, P.E. (2021).60600}0Q0 bsdndsemr  admaghes 2023 Ggemb. gl Aggb domooﬁ
3306593, 83 LadgsbBmdoegmgdosbo  Lbgmmols 33900l ggogm@gdols  boemgs  Lsdgsml  gs@ls-
33m33ms  33emgoEmlizmdol  byMsmgdmsb  sbemiomgdsl 0393 ©s A3 dmsgstos  domgdemo
dg093900L  gebmglio  dmbs3gdgéo  Lyem u®m  agesbemmgdl hzgbl dogH Imfemgdaem  ammols
Im@gemosh.  3Omxgbe® 0. msgbgmodol doge  @sggbogmoas, M — aggdeol (M-360bdols o3udy)
Lsdo  Lbgewsbbgs Hodol asges — (Vertex — Vertex- weosambsemado)-VV; (Vertex-side -
(3960006-33960%9) -VS;(Side-side - a39meowsb-339008309)-SS; 6930Ldngeo M — Goibzols ©s
6900LdogMo N gégbzols Bgdmbgzgzedo gsdmmgmomos MsdEgb ©s My Bodol dMBggmo gogm®s —
379y a99molsbgds (sdn(3ds3000s).

* Goldogho Logdoobo Logthdol ghmagetgso o6 godnbogo Jimgomolash @edbsggdmmo ool dommgbol Bggémgdon ugdnmmde §hgb, Gomabel,
Godymoss sJ30 Bos ©8 gty bsdeto, bomn oo ghmo domob 180 aGserlon IPGhgon ©o dsmo domegbol BgyGmgdon oo dgdrgb-maligobaol
Qog@sl, Gedgmbsig sJ3l Fbommr ghmo bgwsdato ©s ghmo Labmgsto!l dgdomlol bgesdomo (wgbBo) FoGdmapagbl g33moaal 15s336%mdomadosbo Logé(sols
3630096806 9H0dbGog Bgesdodl (yggms bbgs Bgosdato ggzmowols Logh3n80 Fgamlsbmg@mmos mbe dm3abhrsdomy dGmmon) b7 dgdonlbols (walgobzol
@abHol)  mabBl  (Fogn@el)  gomdbeogo  Lobmgsto o3, g3zmomol  Logigdo  Bgdoglol  bgosdoMo  smoffgtgds  Bgdmgze  SsGedgdtrgmo  3sbm-
b ¥ = (U, V) = (1 + = cos2 cos(U); ¥ = (U, V) = (1 +osin(l) :Z = (U, V)sins s bopug 0 S U <2m—1=V=1 o
asbBOmBPon sofyhds ghogmmegbo bogsbols s ghogamemgbo Gegogbol nby dgbogbol wgbBo, Gedmol gBGol gomtrabatgdes (0,0,0) @

G0dgmoy Immsglgdamos XY 1)066&83’80
PS. 3980:9L0L LgdsbBoga®o sbsmobol gedmbsbs@ogse, G 606sgl - ™G0 LsdoMobdotm — aaat‘)mnaﬁabgg@na 960 8o. Lfmoge 93 85O0l Fs6dmbsbgol-

030L 8ma3953L JsOmggmo 3mgBobs @8 3396330@olo dbsztol Bghgbgo atbgmol LEGmao: ,,e6s bojgraemo, st bogepbmg, studae Gy blgs” .

hggbl dog® Bgdmo derggsbogn Nel b@snby dmzgdnmo  gogn@gdo  asdmoyggbgdmes  ©s
eEqbsy  a9dmoggbgds dedrsbgbs 3sM3mdol  dmmemmdol asblsbmgMols dobbom. gsdmeoals, I
960336Bmdoemadosbo  bgwsdodo, bsbo, ogmes bymmazsbo gsbmdzon — OB omon. m®asbBodo-

87



dmEgmo®gdy

930560 Bgs30M0 0gmRs MOsE  gAmasbbmdorgdosbo bsbom, beem  Lsdasbbmdogmagdosbo  31-
3ol gogmds 3o — mE3s6bmIoemgdosbo Loddggoo. Lbzs Logyzgdom Gmd zmzsm, ,,bmgzsn” 3
boderggggool  bbgnmoms  dméol  goegg Gomsig  ,,bbynmos”, Gmdmol  gsbbmdoemgds  9e0by
639800,

8996030l Fggdmgdamo BB gdol @gosdsemsd 3580b3Bm6To, ,,0lEmG0obs s Bgbozol”
d1bg1dol FdmbsligemagmBo mé IgBe0sb 3geoliBembg gsl bgms 3dmbsgo gmmswol m6@)0-
Lsgsb 180 adsenlioon Bgdmdérmbgdmmo s Fgg@mdnmo gombgosdomosbo gognes.  Gsbomosdo
3935007 b3g@ms8me0ler dsmgdsBogn@o  3mbadglol dgn®3gdds, Gmdgmoai 1967 fgmls aso-
35603, ©mbolidogdols smbsbodbsgsm asdmmdzgl Ledsblma®m dsdrzs (5 LgbBegmls modgdmemg-
dob), OmIgmbgesi asdmbsbagmo ogm  dgd0mbols  gogns, gg®dsbgmo  dsmgdsBogmbols s
SbBOMbmdol 3339bB) BgMEabsbeols dy dgdolols sgslgdols s 3sBogol(3gdol 60Bbs@.  mygs-
bogr s bbgs 65300603, hzgbmgol bgmdolsffzemd mo@g@sdyn®sdo gamol Loddodol (396-
GOy o6 ol (33009898 (s@fgMomo b 3sdmygbgdmemo) s dobo 3603836g9mmdols Fqlsbagd
gobommmaosks ©s Lbgsesbbzgs dsommmgono  3Om(39bgdol O™ Rzgb o6  dgazbgzgocos.
I(36905 gmemols L0ddodol (396BG0ls Fqlsbgd Ibmemme B3gb (3. Gmgszs, o. mszbgemodg 2013)
dogé  0fbs  Fgdm@admmo s smfgdomo, @3 dobo d‘z]a'BBonbo/a'z]'aomboh Fgbobgd  Igee
d60d3b9emmzsbos, (3 S30mgdmse bes ogmls gsmzgsemolfobgdmmo dobo 33emg30L 33930
s b0l Fgggebigdoliol. 3mslogzn® 386M0s6do oy dgdomlol mabBo asod@gds GMymE
B9dmn  30blgbgm, a3Jmbes m®o Bgdmbggzs. 3M0Bdol Fgdmbzgzsdo 3Mme. o. megbgmodols dog®
smdmbgboem 0dbs ggbmdgbo: gmdgdo 3G0Bdol Fgdmbggzedo sgmo asd@ols dgregase gledemgdy-
mos  ashbegl (M o mafos) 6930ldogho  GemEgbmdol mdogddo gomowse M-ob  asdymaols
AomEgbmdols Fgledsdols. gmggmogg gl 0dsl 60dbsgl, Gmd Bgzgbo mdogddol — ammol, dsmg-
3Bo3m60  Jaegmo  msgzolo  bsmdon@o  sagdmmgdom, dobo  gm@dol, bemdol, Fmbols s
b0ddodols (3960L  asmgsmolifobgdom, dolo Gommo ©s [sMdmoggbmaer oo Log®dols dogs-
O™ gsdogs@rnmo  bob@gdon ©s megse 3969M0, adxn@o, 3OO YO0 ©s YXOJE!S-ImMM0-
by Logdzggdol  gggomems  dGsgsmo  Lsbol  agmdgddonm  gogn@sms  selgdmbomss  sédme-
agboemo  (bg@smo Ne5-%g dbmemme  gdmbgsgsms 3306y bsfommas dm@sbormo). 33 LolBgdsdo
(367 3do) Loobols d0dmdig30L MGmogdn Lsfobssmdmgam s Lbgseslibzs dodstrormemadgdomn
(0O 3eomgds, dobo gubiisombomgds (9. §. LobBmmsls s osbBmemsdo), Gmam®i gl dobs
gobommemaon® o 3sommmaon®  dpamds®gmddo  ggrbiiombodgdols  (6gd0lidog®)  dmdgbd do
bodz0gmegds, o6 9fobssmdpgagds s barmm 0sbbzge®sdos Azgbl dogd dm{megdnem dgdoml-
moligoby-msgbgmadols gmmols Lsdasbbmdommadosh dsmgdsogn@® dm@gmasb.

6.5
gogmom, 603 oabsm w6030 gmm3oomomgdam 0300356990 gds
LobB)gdsdo, dso Bméol  gumol, Gmamei gubdaondo Lolggdol measbml  d49dsmdols, dobo
domosbo  (g0masbo)  gmbJool  Lfmeo  Bggeligds  mbos  dmbegl  dolo  gobomemaools

390350l fobgdo s dolo  3edEsmds/dsmdols sefgdom, FbmmmeE 06530760 (dowamdon)
88



Fqbsggzolbo dsmgdsBogn®o s3ssBol gsdmygbadon [3.6mgsgs 2005]. s@sdosbols hsdmygsemodgdals
36039680,  bogmggol  Gdobs 86930 Bsdmegdmem,  asbdgmegdgem s bgemornddbgem
»30bm@ogyn® Lobsoegl™ — dols byenl, yggemsby demog@o, 3s3dmyg s da@dbmdosty dom 3eer-
eodols  Igdi33gmo  gmd3mbodo  Jbmgomo  Fgnddbs ©s dmdésgo Lbgpmo — amemol Lsboo
Esb30s  B9dmJdneds, dsldo 30636930l Fobsgsbo ,,d9 -l Rsdmogdols s dobo 83399600
s@lgdmdol — Logmbmol ©sgndbgdalsmzol. h3gb dogéd ,,bnmol  gsdbse” Fowgdnmo dmzo-
dolgddo e 3bmmgsbo  [sMdmbsddbo — ammo mbes gebgobomma GmyMEE  gOMROMYEs©
Lbgnmobs s gs6bol dommmgon®o mgobgdgdols dJmby m@gsbm, G™dgmoan mdnsmme s3kgdl
dobogols gebzmmgborn  LogMzgh  ssdosbols meysbobddo  md3mbofere bsJbmgo ©s  dydombols
360500300)* 30LBOgoOgdnmo  3edomdomzoBgdol  Fgd(339tmo  BOJBse o mzgegdom
dg36rgmo bgrymoo.

Omame3 s@obBmpnmyg 30dsbgdes ,,Lombemy 3mdMsmdsls dmonbmgl™ s ogo Ggsemn@s-
(3 InEdngse, mzsmbsmmoag gmabregds obrogoeals hsbslsbol BOws asbzomsdgdol 3Gm39kLido,
OOM3me3 dndMsmdsdo dgmgo  Logmibemg; L.eoOm 3o ol Jlmgomos, GmImobysbsiy 0bmggds
bogmbemg™ — smbodbsges 39649396 536186 3emabo.

0beogoeols Lozmzbemols 9bembzgmymegol doMomswo mEasbm ammos s dolo 1dmsgaglo
sb60dbmgds SO Mmoo s 39bmco (bgzol FedmJdbs, dsmo dnwdogo Lbgemdol dgbseha-
690, mEb0BIoLmzgol gebgdspols ©s Loimibmobsmgol bagodm bbgs bogmogdgdgdols doffmeg-
35 @5 83539 EAML 0g0 Bs3MGOB 6™ 3EbNMmO MEZbm(3ss (3. Bmyszs, o Lsdbsdadg 2013).
80330560L 9336100680 M0 Bsbslsbmgsbo Ggmmol — ammse - by L bmmol gedlse” 330

Im3gbBosb, (Omgm® dsl Rzgb gnfmegm) ol Ibomonmo Loghgobs ©s @A™l gmggem
a3bLsBma@rgem  dmbsgzgmdo  asdnedgdom opgmol gm@dsks ©s dogmsglol dmymmmdsl. Rgabl

3emsbgBeby  Logmibmol  s@lgdmdols s 9Fy398mdabogol msegee ©gesdofs  39®dsbgbd nmo
Abg3900L 3mbby, 3ec33gnm Gomse gsdnedgdon oigmol msgol gm®dsl bogdsols s Aol
bslErmgememdsdo.

dooge  soffemgmendo 333906 gsobees oo gldsbgmo  dgsbog@ols,  9od-geGom-

@maol, 30mg. Bmeghd guedlol Fgbgommgdol  gegmagbs gmol  dmegmogdols  Lsdygdo.
939ms  ©3335090sL  msgzolo  3smmabmdoto 60dsbo 83l s ol dmszgl dowfgzee  (mJeml

b3)sbestgom)  0mzmads, GMamA ©0336mbBozol ©s 33bsmmdols L{meo  Beddozols ©s
bBdsdga00l, 36O0maberbocgdols s 3mmerabsi0ol  mgsmbsb®om. Rzgbo Bgbgommagds gmols
3633M30sbonsh  ©3383F0Mgdom  3339mG o6 asblbgezgds  HmAZE  amge3bol  sbsBmdon®o
F9bgnmgdgdolsgsb. doggehbos, ®md dobo smdmBgbomn soffym sbsmo g@s gummols dg;3bog@rmeo
33930 obgmeosdo (3.6mgs3s 2013). orgdigs B3gbo sBG0m ols bermmygmagomse 396 3slinmdls
s 3960 blbol aumol, Gmgeme dmdesgo m@asbml gobomemaon®, olg dskdo  dodpobstry
3smmEmaoeo  Mgdmegmomgdols 3Gmiglgdl, Omdgmmsy msb sbmsgl 3Omabmbrmmse ddodg s
bs30Bo, Geamei 73937 obg 9.7, JOmbognmo gamol 933s00bmdols Lobeemdo (Janb), Gsg
bsdmmmme  0bogoems  mgBsmmdon  dmsghrgds. agmol  IG3s39 7g9sm0bemds  gdmsgdglse
290039908 Mg gamols OB @0 Lobbmdsdmgms ©sbdmdols ©s 36 dsmo  3ggmol 50%
Idoe 999306900 F9dmbgzg3eTa.  sa@gmzgy  dobo  390Ldg396me-bg@gamo  LobBgdobs s
31993500 396300l dmBeaskorsh, bemmm Jaql go dsbzog@o G0l Rsdmgsemadgdol 3Gm(39Lmsb
(3. Gmgegs 1997-2002-2006), 6mdgemdoi anm-Lobbemdsmgms Lobggdols gstios Rs®rormemas
6356030l Lbzs Loliggdgdoz (3. Gmaszs 2005 §. 3. Gmaszs, b. g zs0s, 2005 §.).

XX baggabols 80-0s6 Grgdoesb domgdmmo agm (3bmdogmo seromemgols g. 3Gsmbgsmeals
(.8.3.) Jab-ol as6dsdrBgds. Bggb 2010 Gl (M. Rogava) Janl 3Jmby  $gedobsen®
bowosdo dgmay 3530969030 s@admmo  ammol  dom3BeBgddo  s@lgdmmo  dmGgmEmyon@o
debs(399900Ls s Lbgeeslbgs Lwswosdo dgmeg  Jaql  3s3096@ms  I3m@bsenmdols  3@m(39L3do

doeadnemo  (Ggdmegmodgdols ©s ©gMgdmEgmo®gdols) Fggaqéols dobgozom, Jaml Loliggdnéo
89



dmEgmo®gdy

3smermaool  gsdmgmobgdse  dogohbogm, mdgmos  9dgBgbee  asdmfggnmos  dom geGwanddo
s@lgdmemo  F9dsg@mgdgen  Jlmgoemgsbo, gmsligon®o dmgdimgdols s msgee  3sMLomdomzoBos
I ogsdmengmo Esbosbgdols s Lolbmol Jimgomols Jgdsgqbgen bsfomms Ldgs050 3960
(30980l Fgegase, M3 dgbadmgdgemos I 30i90s00 Lsboo ogmlb Fomdmegqboro dobsb-

dodsorgeo  33emg3ol  Fgegase.  yggmes  dgdobggzedo, Bggbo gedmeommgdom 83 3Ge3glgdls
33630960 A0l Rsdmgsmodgds s Fgbsdsdol bsdobby m@gsbmgddo Lbgeslbgs Lsbols d60d364-

mmgsbo smmmmgon@o (33emomgdgdo sbemsgls, Ja Lobe®mdols bs®obbmsb (Lgseoslmsb) do-
33610098570, M3l msgee  gmol 383930l MgdmEgmomgds ©s ymobogn@se Janl dglsdsdo-
Lo godmgmabs sbemsegl. sd@ogse, Bggbo sBG0m Ja Lobedmdo o6 asbemsgm dbmmme @sdm-
9603y 88350900l asGmmegds, Gmgme dsl XX Laggmbol oo gséomemmgo E. Braun-
vald 80-0s6 (9880 ogmoes. Jagl gzgms Bgdmbzggzgddo, gmgmom, Gmd bros wswagboogls
(399033930 93960 36 dobgbms gOnmdmomds) ds63096 FEOgdo Rsdrormem mEgsbmms Famoemo
83 36039b0l  3obz0m8gdsd0  ©s I bsemEbgh  asMommgdsms  Mma30086  s(30mgdals, b og®o
FOol gobemghols, 3390b6semmdals LFmeo @oddozols s bEGsBgaool 3s6bsbmg@ols dobboor (9.
Gmgszs 1997-2006€.).

oy Jmboeromemo olxmbdisos 360l ols doc0lmdols  dotromswo sdidymcro.

Godrbedogmo  cobgabis 3ol 93 Q0 B3

dogmJmbodommo  gemgddembagmo  LeB®sblbdm@Bim xsg30l 39608d0mgds s@0bodbgds Lbgswsls-
bgs  geOEomdom3smgdols O™, sgBogmbol, ©g3MgLool b 9Jb3Mglools 3sc93dg mJbowszom@o
golgmdommomgds  Fgi30bgdnmo  0dbs, Gmgmey dodmJmbo®ogdols 0bBga@szogmo  gubios,
@sdoz  Rsrorgmos  bbgseslbzs  bogmoghgdgdo  doBmmbomonmo  dgdd@sbols  BEsbl3me@Eol,
©g3000m3965BsL sJBogmdols ©s gemgdBOmbagmo BEbL3maB ol asblebmdz0gmgdmse. gL do-
dserogmos sBg-ob Lobmgbolbszgb. doBmJmbomonmo ©gagddo gsboboemagds, Gmame bydg@dm-
9390000 3OMdmads ©s 3G CaMO3 0beogoEnsrrndo [ystm gbgdgools. ©gsgddo 3edm(-
397008 doGomseo  JogmJmbodonmo  limgm3g@dmmgnmn®o  3m33emgdbol  (AgLb3omslmdggdols)
399(3069000.  JOmbognmo gumols 939560bmdol O™, Bbgs 33mg390ds3 sh3gbs, geG@ammo-
3060l sengMs300ls 3939060 0d L3gi30903796 d9Jsbobdbg, Moz (330l domJmboools o3b-
J305L, b69060-3ndmGsmn@®  sfBogeosl s BOwols Lozgoommdol gsdmbagseml. sdgesb asdma-
©0bs®g dgBee  3603369mmzsbos  ammol Mgdmegmogbols ©s ©YMgdmEgmomgdols  Ssmmgobo-
meomao@o 39ds6obdgdol dmdogds (M.Rogava et al 2010).

3060496 33930880 3edmygbgda s dybogPgme byrgor Fggelgdar, emydey Ly
dmem bbgs (,,0md615307") dmpgmgdolsgsb as6Lbgseggdom, ameol Bggbo LadgzsbbmBogrgdasbo 3gdo-
'315—;20156056—0)‘53’63Q)0682 36 mdond-gmbJi30co  dsmgdsdogn®o  dmegmo  dgodmgds  Lodyzg-
doo sby asdmobsBml: sesdasbols ammdzgaedo dmmsglgdamo, (36mdomo sbs@mdondo 3mbooy-
163300L  3Jmby  dmgodolgdo MG Mbmmgsbo  Fe@dmbsgdbo — ammo msgolo  Fobsgmemagdoom,
356 37&g00ms 8 Bobomemzo®o dmbs3999600 s Jdnmo Mbes 0dosl gOmEAMMMms©, MMM
393098030080 dmddsgo  Lbgmgmobs s asdbol  domemmgonéo  030lgdgdol  dsBegdgema
™OY36m.

3nmol  g3bbmgspmgdamo aabo‘a'l}-gmlsénﬁa-moalbaﬂodolsz dopgmo  —  Ladasbbmdogmgdosbo  gamdgdeonmo  Lbymmos, Gmdgmoi  doowgds
o399 M gobs 3G0bdol ,,N sadgbzon” ©s B9dpgmd dobo ggndggdols 390303900007 86+ germ30™ assddoo.

9o s@ddnmo bes ogmls s3M9m3g, Amame b3gis0x80390s0 asbmsggdnmo, dgdomlols 3Go-
6303000 BsJbemgo s Esbzgnmo, domstrondols BOsJBsm G ®39rgdda Bsbymo  Lolbemdsdm-
398008 ©s FoMdmmeggbemse g@dgmo (odis sOlgdnm dmdgbB o Ggem®o amemols Igbs-
353000) gs3ogmstrnmo  Jlgmom, 350ldg3g@mmo  ©s b6gMgnmo  MROgEgdon  soFm@zomo, sgn-
0560, 33730090900  bgdggmo  LobBgdoo, GmIgemlsig (3963Gsen®  bgdgnem  LolB)gdsbmsb

90



dZocm 3538060 8d3b s dob Fglbsdsdol mbybgs asbzomsdgdnmo. ogo smddnmo mbes ogmls
8369039, Omameyy  390mEabsdogn@o s mEasbobddo  s@lgdamo  Lombggdol (306 3mmamgdols
10083090 s [odyzsbo  mMysbm, Gmdgmoi  swafg@gds  sOB G0,  39bmdo,  Inembn®o
(6930 godlodgdom, gamol gobommmgon®o GoBdoms ©s dobo EsOM3939600, 8T I090-
9o bobbeol  dodmgi3gz0l dgmby megsbm. Lolbemol d0dmdigas msgse gamol @@gddo s
Lolbedsrmggddo smfdnmo mbos ogml oG8 Omame ©abge  30dwobs®g 386 339mmo  des-
@mdols Lombol  gsessegomgds, s63dge OO 35633979 m3zobgdsms ©s ©obgdol  33gmols
B39:3098037960 3Omgomols dJmby dmd@smds.

hggbo sBM0m, gmzgmogzg bBgdmm  se@bodbnmmsb  ghmse  ammol  bemmygmgomo s d-
dolbsmgzgol gsmgamolifobgdnmo mbrs ogmlb (Gmam®s dogmo m@gsbobdols) dobo boddodols (396-
&0 (L), Omamei Bobommmgon®o oly 3sommmgon®o degmdsdgmdols el (3. Gmgsgs,
0. m33bgemodg 2013) 0d3meliols s 96gGg00l F9bsb30l 356mbols mzgsemmsbgrzoo.

doa3shbos, O3 amemols Loddodol (396BG0ls (3lz) @3 Bl G350l sbsBmdom-
29039BO0nmo  9Amogenmds  3603369mmzbse  3sbs306mdg0L  gnm-lolbendsdmgms  Lolidgdsdo,
3o Bme0l (306390 s0gOmligemg@mbgem  60856/303m30m0690sL  msdgdol  Lsbom, Goz 10-12
Foob  sbsgomsb Bbrgds) smeBsBo, BOslEmm (3ns ©s dmbyigdnm) sbsgdo go  gmem-
631, 006 33mals s bbgs mEabmms sOB909880 d0dobs®y (smgdmbzmg@mbam s Lbgs
Lobolb) Ssommmemaon® 3Gemiglgdl s dso gbsdsdols jemobogme  asdmzemabgdgdl (s FemErols
OBl 33390050 gsdmbsgmem Lgmadmbgm (33m0mgdgdl 9. §. Lob@mema®o 3039E96b0ols
OOL; beaeme goen$ggddo dodwabsty dsommmaondo 3Gm3glgdols O™l 3o gomBgol sO@Eg-
@00l 3033830 Agsmms  sbsBMdo@-g9mdgBGonmo  dodstmgds  al3-bomsb. gumemols Lo-
Aoeon®o mgdol esb®ommds s glis, msgs gmol 3mbggog®siool, dolo 3edg@gdol bmdg-
dols @3 Fqlsdedolise dsmo  Bg3emds/dm3nmemdals (33mo0mgdgdo  3mobe ©s @Ol sBogn®
damdstgmdsdo  gmazbolsls, Lermem (omdmeagbsl dmag3gdl, Gmame msgse aumol, oby meg-
360b30b  dpamdsrigmdols Fglsbgd (3. Gmaszs 2019-2021 §.).

ammols Rserormemmds 86y 3933060 dogem  mOasboBImsb d306g ©s oo  Lolbmolidodm-
J3930L  FO0m, 3980qLol  3G0b0d0mss  asb3oMmdgdmmo. gmggmogg gl L 0sbbzgemsdos
3ol Bqlabgd dgdamli-moliBoby-cmsgbgmadol® mzolgdsms 3Jmby Lsdgsbbmdomgdosbo Lbgmemols
3658 m30E-35093580 376 dmEgE®sb, GMam® (396G n@, oby dob Lsgnms®  Igdmeabsdon®
s bsBmIonm-gobommmaon®  030L5090mb - AgdmEgmofgdsls s EgMgdmEgr0Mgoslmnsb
30350093590, M3 anmol 33emg30L abBm®osdo doMggmse 0dbs Bgdmmgdnmo.

anmdo  gemgd@Gmdsabodyn@o  Bommol  (0d3nmlol) as3G(39mgds  $GsfOR0350  d0dwabs-
Ggedls, G asMgasbo s FOgmdMngzo  gmgddOma®sdgdom, LBebosd@mmo, 3sMBoMgdnmo
909JBOM  39GHE0M3MIGooNns ©s 39JEMOMOEoMaGIR00m LB GEss. XX Lamzmbols 70-80
{9030 (36mdoemo ogm, G0 gemgddemmo ©qbols (033mmbols) goBe®gdsl dgdonlols 360630300,

sbggme  senmdobols dsgorgendo bryemegsbo $06ogm6¢ 3(](')6;30. dsé3bgbs obsgmm@o asbemasag-

o Lobyln®o 3396dosh dofmegdgmo gmgdd@moddnmbo offggal aumol 3mbmols doGomswo
dslol  @g3mes@obsigosl 50-60 dogmogmendols gstamgddo, odis (gmmob) 313835003/ dnd-

Gamds  bomd(309emEgds  sbobdOmbymse. gl sLobJOmbymmds  ©sdsbalosmgdgmoas  Gmgméys  fo-
bsgmgdolsmgols, olyg 3s639dgdolemgals. Fobsgnemgddo 3oMggmee 037ddgds, 9. §. ©®ds dser-
970909860 3mbmo, Mol gmbbyz gomsdegds Fobsgnmaddo Fgdsgsem szl s g® ggbsms -
mBol ©0sdgBGsrn®mo 33gmol Bg30(Gmgds (F9330693s). BgosdoGrmmo 3seogsGEdm  3nbom-
360 Iy 83 dmdgbBolemzal 0odgds. Fobsgmmgdoest Lobbmol asesligmol bsfyolbowsb ogogy
30bmo 03:33gds. gl dg37ddzsemds Jdbols g39ddne Fobsgmmmgsb §6935L, G™Agemay NBAN63g-
mygoxgl 350393900l Lobbmon s3lgdsl ©s dsmBo (6930l gobG@sl. @®ds dstrgngmzgsbo  g7bomo
8300536981 830l F937d330L  sGY, 300Gy Bywsdommo  as@EozsMEdm  gnbomgsbo BGg (B3
h396L doger 2005 gl dmfmegdmer dgd0mlol 3606303 babl mlizgsedl), Gmdmol asa@dgemg-

91



dmEgmo®gdy

dmeo  gddzeemds dmebgdnmo dstyngosbo gubmmgsbo Mol asFodzsmdsl s [obsgmmgddo
3530b3)Mse @ Lobbmdstmgms bsbsorn@ols 3sg3s0mmm393sl 3365306098k, sby offgqgds 9.G. Gobs-
2390 ©osbBmes.
35639390690 93133351 3oMggmse ofggdl 9. §. Lmdgdozetmascnmma g 3F 396350l

36930 s bdgbrmsdosm®mo 36y, @l gmbbyi brgds Lobbmol asessegomgds dodmagdo
369036 aslsligemamo  (smd@Bobs s gomBzol  sBEg@ool) sGolsggb; 20-25 dogmoligszmbool
Boeamgddo  0fggdl 8939335 (300 3mmsBMGNmo  3gbomgsbo 3Gy, G™Imol gmbbgz brgds
330393 dos {6930L LFMsz0 sfg3s, oBG0mzgbB Mo ggmstrnmo  Lsddzgmagdols sby®gs s
33 bsligemgmo BMsddol abols aolffm®gds. 83 O™ bg3g30390H0smmn@o s bmdgbom 3smros-
@0 3nbomgsbo 3990 0d0dgdash. bsbgzs@dmgs®olgddo Ls@dzgmagdol asmgds ©s smOB0Eb
306390 3cE300l  golgmsl 336330603981 (306 3msBmergmo  gRbomzsbo Mol oberemadgd-
o dg37ddzs, odze asesBygmesbomo Lolbmols doMomswo bsfomols asbegabs bem®30gmegds
dongmo 3mbomgsbo 3ol dsemalibdgzoom.

bd960m gsdrwonma Mol b3gogogmn®o bgms offgggl ggmols s Lobbmol Gmdsomm
dmdGm6gdsl (53 0lgg babl qligadls dgdoqlols 360630301 sOLgdmdsl ammol sbsgmdos/gobom-
020580 ©s 3ol AmdAsmds/ 3138350030l s@80); GgEM(30GM9dNmo  3sEsBHYMOES 356 3nF0s
dos (6930l 0Bgmemgdon® ©s(g3el s 3s6zmdadol Lolbmoo bFMse s3Lgdsl sbmeogmgdls
bdgbm gsdwosemn@o ©s bmdgdozstomma  ddggdols dgdzgmdom. 9.f (30630msB o gmo  ymb-
0mzsbo 309 83 O™ 0godgds. s3G0gase Lobgstn®o dg3mddzsmbs  doMggem  Gogdo  NbEb-
3993l ammols  3mbmol  asblsgmmegdam  gubone®  JIgegégdl ©s bstl mlgsedls ameols
30b6mols — domgstreondols g9bJ30mb0cgdsls bobdMmbdo 86+ Lobg®gobddo, s gl o SbBsam-
60%3ddos (3. 6. ggBg63m30 1990). ordzs R3gb GImgmd(3 33060869m, ™03 gl 3gd0mbols 3G06-
(0300 gmggmazsto  [obssmdregamdol gs6193g mgsmbsmemog meglegds ©s o Logodemgdl aa-
ol I(39638mmby sbgmo  dsgemomgdls: dsBeMgdgmo  Rowammgmnowsd Lsdbmgmolzgo dmgds@-
0908 ©s 30039 38ambdo 30l L3m@Bbdgbo AmIgmai Ind@smdls Beomgmolisggb, omd(ze
33390 sb33606, ™I dsBeMgdgmo  dsoby  Rsogzsbl sl LadbMgmTo. s, SO gmdGols
Fqs61980L  dmygzsbsls, Gmam® gl (Buckberg G. D. et al 2018) sz Ge®dmeagbomo msgosbo
bBs@osdo (3. Gmasgs 2019-2021F).

sd9¢ogqem (Buckberg G. D atall 2018) 333emg390ms bBs$os8o dmggsboemo gbgommagdqdo,
Bea0900 ©g¢smby gbsdmgdgmos 0353900gl LFme 3mboiosl, ogdis gzgems 3mboigos mbos
333m30bsGgmdegls b mdon@o  s@Jod)gddmbogols Lfmeo meboon ©s dobo LB negdols
ddM303530  Bsdormgmmdols  dobgogom; ammol  Lsg@om b@(‘)‘gj@gﬁ&/%gfijeooh 3Bo(3000036
dobo  derddsmbols ms30lgdm@gdsms  gsmzsemolobgdom, Gsz 83 dgdmbggzedo sdg@oggm  S3d¢ME-
0503015 Bmgsese 136mdos, Gegsh 83 Lsgombby s@lse 36 @0l guMsemgds asdsbzomadnmo;
dso dog® domgdmmo Fgegagdo 3o dglsdsdol doEamdsl s sblbsl  dmnbmgl. s3@megdols dog@
dmggebomo dnggmms dodserormegdols mE0gbBsi0gd0 s goegem dsbsemgdo 36 odmgzs 383039~
d9emgdsls 0dol dglobgd, G IG39M38mol  smdsgsmo s Esmdsgzsmmo  d3megzgdol  dmdMsmds,
bssmols olcols dodstrogmadoon o6 Lsfobssmdpgame, Gmam® selgdamo 3830390 mgds (9dm-
a90ese s bbgs dgmmeon  domgdmmo  dsbamgdo, o6 odmgzs dogmosbo  eEbel  dmd@s-
®d8/89313330L 90056 bnGoml) s 3dgEsb gsdmdeobs®y amemols dmd@omdol Lt wsbslios-
09855, 3336980 396 3memmdgb Mo Lomgmgmagorn sBLGsSL 83 dmdMsmdgdols galege-
008bgdmsE, o G s@bols s gubiool dgd;339moas olobo s G 3sbmbBmdogHgdsl gdbsbiy-
988 gl dmdMsmdgdo gmol Baba®dmog b J(30mbotgdslmsb, bogmog@gdsms (33emals 93mbmdo-
M6-9696398037m0  sbsbstxgdols ©s xGgEms 3sbsbrrgds/smeagbols gobommmgon® dmbsb-
49058036 38380630, gmggemogg s3sl olobo (Buck-berg G. D et al. ) blbosh 0s3056m L@ o0sdo
dmggsbogmo bsbso N6 39339md0m. Lsesy s0b0365396, G0d bgws dseri3bgbs 3mobgdo bsB3q69-

d0s  dogmasbo gmo, Gmdgmoi Bgoegl dsbsgm®  dstrgnal [(Gommo  Bggmmgs  dstrxggbs
92



(RS) s dseyzbgbs (LS) Lgadgbdogdon] s Ldotsmo [ddo ggm0] @smdsgsmo (DS) oo smds-
3omo  (AS)  bgadgbdgdom. Jagos dserisbgbs — @asligmes Bg37ddzol 3698y, Jagos Tps —
oB33b690l  3rmb3sL  [atgboenl]  amdsgsemo  LdoMsemols  dgmszol gt dmog®o  Bg373ddz00
[1560 3FoecmE] s smdsgsemo bagmmo d3msz0l ©sgodzom. Jagos dserxgbs — m3maegdsls
2330 Lasmol  ol®obddbgom;  asdmogdgdnmo  ©sgodzol  gsebsba®dmoggds  smdsgsemo
B3oMsemn®o  d3maegols dmedogo Bg3:dd30L asdm. s3BmOgd0  s@b60B6s396, O™ MG 306l
gzl ©Ag30m3sl  dolo  gnbogdols Bg37ddz0Lsl. Buckberg G.D.at al (2018) 0dm(dgdgb o
Buckberg G.D.-ol (2002) U@go@Bosl ©s dmgsgo 3mddol asdmbsbgmads, Gsms sblbsb msgosboo
dgbgonmgdgdo gsdbgmgdnmo ©s 30mm3 Lsfobssmdpgame dodwobség dom gsdeamdols (30 3gmee
dnggmms  gAmogmn  Lefobssmdogaem 931333980, lsig Rgoommgmowst  Lsdb&gmoliggh  dmds-
3o doaMgdgmols 3oMggem 303mbdo Lsfobssmdrgame dm@mdgbsemo L3maE)kdgbol  sOLgdmdmom
blbosb, ©s 0d39m0gd96 M5 RsOEMI0NMol Mgm@0sl — 81336056, GO ds@BeMgdgmo dsls dsab(s
hoommgmdo  hsoggsbl. beamer  3mdc0l Lbggmobs s doorgdgdgl ammols dofymdol  sbs@m-
dosl 865300560 35380610 3033036m3b 6 Tbgs d9dndFmg@gdmsb 56 gsshbos.

08350 gemasbo  gmol  dddembds  —  gadgofeegdamo Bob@mma/ggooh@)mga, b
J39900  Esmdsgamo s Bgdmm  s@dsgsmo  gemssaamgdgdo Bzgbo  mgammsbgmzomn  Lda®swm@®
B39 B605Bg, 0563d03g30Mbom, dgéomlols 3G0b30300 dadEobsdy dndGsmdgdos. gmols Rse-
orgemeds 36y 3939060 doge  EaboBInsb 306y s oo Lolbemols  dodmdigzel Feoom,
dg60Lols  3@0bz030mss  3eb3oMmdgdamo. gmggmogg gl LOmm  0sbbzge®sdos ammols Iglsebgd
33&0‘3‘[}—@0‘[}&05&—mo3bagmodo‘ls2 030lgdsms  dJmbg  Ladasbbmdogmgdosbo  Lbgmemols  sbs@mdone-
3501935830376 ImEgmmsb, Gmames (396¢Osn®, olg dob Lsgnms® 398mEabsdon® ©s sbsgm-
doA-goBommmaon® 0301gd93msb — MgdmEgmomgdsls s ©gM9dmEgmocgdslomst dods@mgdsdo,
o 3ol 33emg30L 0lgm®0sBo 3oMggmse 0dbs Bgdmmadaemo.

6obsgo Ne6
bagmggemmsme  (36mdomos. G™M3, beaddsenn®o  mbgogm@szools ©s dgbsgg@alo Bemdols

agmol  benmgmgomo  (3bmggmdgmagemmdols  1bsto,  ssdasbols  m@asboBdol  gmggmdb®ogo,
X963O0mgmo s bsbg™dmogo Loimizbmol LsGobos@os. Lfmege s3oBmd woe LsgoMmgdsls s
313009038l Foedmsagbl gmmol  begmymaamo  dsmgdsogn®o  dmegmomgds, Gemdgmo(
F9bsdsdolmdsdo  0dogds ol sbsBmdodes  gobommamaon®  dmbs393gdmsb,  33n@bsgambals
Fg3ligdols s oo  LOgmymagomo  3egdi00bsmgol,  ssgsgdols  asdmbsgmol ©s  dobo
950 s Jdolsmgals.

93



dmEgmo®gdy

©330360L  936606T0 G0 Bsbslsbmgsbo ,,O3mmol’— ammse - b7 L, bygmol as@lse”
J3930L 339606, (Bmamey sk A3gb 3ufmogm) ol Igbomonmo Logdiolbs ©s O™l
gmggee  3sbbsbmg@gm dmbsgzgmdo gednedgdom ogemol gm@dsls s Bogmsglols dezymmdsl,
0beogoeol  Logmibmol  F9bs@bbgdolimgal, Gmamei  mogee  ©gesdofs,  3963sbgb@)meo
®bg3900L  gmbby (39633979 Fomse) o3l 3mbgogn@siosl  (gm@dsk)  Log®obs s
Mol lsbemmmdsdo, Bz9bl 3emsbgdsby Logmibmol s@ligdmdols ©s 9fyzgdmdolsmzgols.

The Anatomy of the Heart and Its Essence — Towards Their Full Cognition

M. Rogava*, Il. Tavkhelidze**
Clinic Health Center, Geomed University*, Iv. Javakhishvili Thilisi State University**

"Geometry is the way to know all basic essences™ - Plato

“*Mathematics and logic do not exhaust scientific imagination

because there is something else in it — beauty and poetry"-Maria Mitchell (1818 - 1889)
"The heart is still the axis of the world"...Terenti Graneli (1901 - 1934)

Developmental processes of the heart as the main organ of blood circulation include long and complex phases.
Its development starts from the simplest one chamber system of a pump-like organ preceded, according to the author,
by Medical Hyrudinalis, which later transforms into a four-chamber structure (in mammals and birds these processes
occur in ways typical for the species). We believe that a perfect formation of a human body and the development of
its central nervous system occur in close relationship and at an accelerated pace from the time of its conception,
including the entire period of ontogenesis (M. Rogava 2010).

The majority of authors focus on the main function of the heart, the systole and diastole. However, even after the
discovery of the heart’s "‘active diastole", nothing has been said about its (heart) movement. This applies to both
two-dimensional and semi-rotating or "moving" three-dimensional mathematical models of the heart. In general,
scientists and practicing doctors define the movement of the heart from the diastole and systole of its ventricles, that
is, the starting and final moments of the movement (which equals the distance from the center of the circle to its
radius end, and not from the systole of the atria, but from the diastole to the systole of the ventricles — horizontally
and not vertically) and still apply respective algorithms and geometric formulas to register separate diastole and
systole parameters. These parameters are obtained by echocardiography, contrast ventriculography, modeling and
processing of resonance tomographic images. The same methods are also employed in calculating the volume of a
subjectively chosen geometric figure (see Figure #1).

In our view, it is impossible to study the functioning of the heart or its systolic-diastolic movement (i.e. the
study of functioning and hemodynamics) with the help of the existing methods. These methodsinclude static or semi-
moving figures resembling individual ventricles of the heart; neither these nor the methods shown in Fig. 1 as well as
the methods of calculating the volume of the figures (M. Rogava 2005, 2007) can help achieve the goal. The same is
true of the cases when heart configuration is provided by modern methods and three-dimensional constructions of the
heart (Buckberg G. D. et al. 2018) as well as those calculated on the bases of contour coordinate data obtained by
echography and computed tomography. We will see that here the real place of these coordinates in the myocardium
layers is not determined; the direction of their movement in relation to other layers in the composite tissue of the
myocardium is not taken into account. Due to this, the equivalent of the distance of the heart’s entire movement and
the direction of its true movement do not express the real movement of the heart. The reason is that nothing is said
about the general principle which subordinates the movement of the heart to the whole organ, while the obtained
coordinates determine only the geometric body of the researcher’s choice, which has nothing to do with the true
structure of the heart and the general principle of the architecture of the heart’s movement (M. Rogava 2019-2021).
Unfortunately, the described picture remains unchanged to this day.

In the last decade, a new excellent method of Diffusion Tensor Magnetic Resonance (DtMg) is used to determine
the direction of myocardial fibers of the heart (Fig. #2, 3, 4). The authors (L. Zhukov, A. H. Barr 2003; Semid P. et
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al. 2005; Piters I. et al. 2006; Rohmer D. et al. 2007) make no reference to the principle and direction of myocardial
movement, although they emphasize its similarity with Torrent Guasp’s view and his model of the heart.
Nevertheless, there is no indication of the general principle of the general principle of the arrangement of myocardial
fiber layers and the direction of their movement and contraction except for the spiral winding.

In our opinion, it is impossible to conduct clinical studies on soul-less bodies or bodiless souls as

separate entities, just as it is impossible to consider affectivity, sensibility, and mentality separately.

In the last decade, Torrent Guasp, a great Spanish scientist, doctor-cardiologist, and Professor, has greatly
impacted the field of cardiac modeling. Every disease has its own pathognomonic sign, which is considered the main
achievement (gold standard) in diagnosing, selecting correct treatment tactics and strategy as well as making
prognosis and coordination. Our view on the anatomy of the heart does not differ significantly from Torrent Guasp’
anatomical views. We believe that his discovery began a new era in the history of the scientific research of the heart
(M. Rogava 2014). Nevertheless, we also believe that Guasp's theory cannot fully explain the physiological and
pathological remodeling processes taking place in the heart as a mobile organ as it is accompanied by predictable
severe, dangerous or acute and Chronic Heart Failure syndrome (CHF), which causes a lethal outcome. Acute heart
failure is mainly caused by the closure of the heart’s arterial blood vessels and/or a 50% decrease in their cross-
section, which may be related to the disruption of its pacemaker-nervous system and the disruption of its contractile
function (© #2044, 2005; M. Rogava, Z. Gurtskaya). © #1630 2005 M. Rogava; © #1951, 2005; M. Rogava ©
#2047, 2006). Regarding the process of forming the vicious circle of Chronic Heart Failure (CHF), see M. Rogava
1997-2002-2006, where, in addition to the cardiovascular system, other systems of the body are also involved.

The well-known American cardiologist E. Braunwald's definition of CHF has been dominant since the 80s of the
20th century. In 2010, we published a paper based on the morphological data of the heart biopsies taken from
patients with HF in their terminal stage with the results (remodeling and de-remodeling) obtained during the
treatment of HF patients at different stages (M. Rogava, 2010).

In this paper, we consider the HCF to be the manifestation of a systemic pathology of the body, caused mainly
by the disfunction of the coronary artery, the multifactorial damage of the connective tissue, elastic fibers,
cardiomyocytes themselves, and specific changes in the constituent parts of the blood tissue. Analogous results can
be obtained by other researchers performing targeted studies. According to our experience, in all these cases, the
mentioned processes are accompanied by the formation of a vicious circle and various important pathological
changes in relevant target organs. At the same time, remodeling of the heart chambers and clinically relevant
manifestations of heart disease are observed in rconnection with the degree of heart failure.

We believe that heart failure is not caused by the complications of few diseases, as it was thought by E.
Braunwald, a great cardiologist of the 20th century. In the cases of CHF, we have to determine the contribution of
the organs involved in the vicious circle, developing the process so that expected complications are prevented, the
vicious circle is broken, and correct treatment tactics and strategy are determined (M. Rogava 2006).

In contrast to other existing (""moving") models used in clinical research and evaluated from the

scientific point of view, our three-dimensional anatomical-functional and mathematical model of the heart can
be described as a well-known anatomical configuration placed in the human chest, which has a ““cave-like" hollow-
muscular structure — heart with its atria and ventricles. Therefore, all the physiological data, should be perceived as a
unity carrying the biological properties of a moving body and its shell.

In addition to the above, the heart should also be perceived as a unity of a specifically located organ, woven and
coiled according to the Mdbius principle, with blood vessels woven into the fractal belts of the myocardium and an
incredibly long capillary network, which is equipped with pacemaker and nerve cells, creating its own independent
nervous system which has the same level of development as the

Central Nervous system and is closely connected with it. Also, the heart should be perceived as the main and
leading organ of circulating fluids in the body, which is described/calculated by arterial, venos, and pulse pressure.

Due to the fact that the heart is an organ with its physiological rhythm, disorders, and an independent blood
circulation system, blood circulation in its cavities and vessels should be perceived not as a slow movement of a
homogeneous liquid of a certain volume, but as a movement with certain properties, flow, and a specific profile of its
cross-section.

In addition to the above, we believe that for a perfect perception of the heart, we must take into account not only
the center of gravity of the whole body but also the center of gravity of the heart during both physiological and
pathological conditions, taking into account the impulse and the law of energy conservation. Also, it is our stance
that the anatomical-geometric relationship between the center of gravity of the heart and the aortic arch significantly
determine pathological processes (atherosclerotic, etc.) occurring in the cardiovascular system, including the aorta
itself, coronary, renal, and the arteries of other organs', and their corresponding clinical manifestations. The
anatomical-geometric relationship of the bifurcation arches of the entire pulmonary artery with the heart‘s
gravitational center during pathological processes in the lungs will give us corresponding clinical manifestations.

Due to the interrelationship between the inclination of the spiral axis of the heart and the GSC, the configuration
of the heart changes depending on the body’s a clino or orthostatic state; the changes may concern the dimensions of
its chambers and, accordingly, their capacity-volume which will give us not only a complete picture of the state of
the heart itself, but also of the whole body (M.Rogava 2019-21).
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The movement of the myocardium is easy to see, but (its essence) — difficult to understand,"wrote James Bell
Pettigrew (1882-1908). “"Life requires movement", commanded Aristotle, and indeed, that life is motion is
constantly observed in the growth and development of a human fetus; " Time is the fabric from which life is woven,"
said Benjamin Franklin. Despite the efforts of many scholars, nothing is completely certain about the specific
movement in the ““moving" models of the heart.

In our view, the movement of the heart — the so-called systole/diastola, or its downward and upward
displacements — proceeds on a spiral trajectory according to the Mobius principle. The involvement of the heart, i.e.,
its connection with the whole body with the help of the small and large blood circulations, is due to the principle of
Mobius. All this is in full agreement with the properties of Mobius-Listing-Tavkhelidze’s three-dimensional
anatomical-mathematical model of the body, both with its own central, hemodynamic, and anatomical-physiological
properties in relation to remodeling and de-remodelling, which is introduced for the first time in the history of heart
research.

We believe that the movement of the heart and its anatomical structure are based on the Mobiusprinciple (M.
Rogava 2005). Here, we demonstrate that a circle does not differ from a square or a triangle from a topological point
of view because they can be continually transformed into any of the mentioned shapes. Any point on the Mdbius
strip can be connected to any other point. Accordingly, a moving body on the Mébius tape, for example, the ants,
depicted by the artist M. Escher in his famous work, will not have to go from one edge to the other, because their
movement is both dynamic and continuous, that is, like the movement of the heart.

Unity and cohesion are characteristics of any object or figure. If we cut a body or a figure in one direction, we
will get separate units (object or objects), which indicate the relationship of the mentioned object (objects). The
obtained result is called the object number or the Bet number. Accordingly, the circle will have two objects, etc.
Cutting the Mobius strip in one direction along the middle line will produce not two, but one longer Mébius strip,
and as a result of cutting the strip in the middle along its periphery, we receive an object consisting of two
interchained rings. If we cut the Mébius strip in the mentioned directions at the same time, we will receive not two,
but three parts. If we cut the tape not in the middle, but from its one third segment, we will receive another smaller
Mobius strip with one third of the thickness of the original long tape which now is twisted twice around its axis and
accomodates the smaller ring within its own space. Coloring Mobius with different colors so that they have one point
of contact will produce six colors of wonders, four on the figure of the sphere, and six on the torus, which was
already a known fact in the 20th century. It was also known that mathematically, a torus is a body obtained by the
rotation of a circle, which moves on its plane, but does not cross it (its volume was calculated by Johann Kepler).

The volume of the body obtained by rotation of a circle or ellipse equals the volume of a cylinder of the same
length and is expressed as V=2r2g; its surface area is calculated by the formula 4r2g, and equals its two
circumferences. Topologically, a tori is a very simple body and can be represented algebraically. According to L.
Euler, topologically, any convex figure is equivalent to a sphere with the following relation: B —P + R = 2, where B
is the number of edges, P is the number of vertices, and R is the number of tips. For example, a cube has 8 tips, 12
edges, and 6 vertices: 8 — 12 + 6 = 2; the pyramid with n-corners will have (n+1) vertex, 2n — base, and (n+1) edge:
(n+1) — 2n + (n+1) = 2. The corresponding quantity of polyhedral equivalent torus is called Euler's characteristic.

A rectangle glued with opposite sides was used to study the surface properties of the torus. The equivalent
sphere of a polygonal body includes only bodies with triangular sides, i.e. the sides of these bodies are only triangles.
A tetrahedron has the smallest number of sides, 4, while a tori-equivalent polygon with triangular sides has the
smallest number — 14. If the triangles with a common tangent boundary are connected with their centers, we receive
7 divided units ("countries") on the surface of the torus. If one imagines a chessboard with glued sides, it will have
neither "sides" nor "edges". The described picture is similar to reversing a camera of a car or a bike, which is
achievable, but difficult. It should be noted that Professor Ilia Tavkhelidze’s main work on the sections of the body
recognized as Mobius-Listing-Tavkhelidze’s three-dimensional (torus) mathematical model of the heart (Fig. 1) was
completed in 2023, which makes us very happy (Tavkhelidze, I. et. al 2010; Tavkhelidze, 1. 2011; Tavkhelidze, I. et
al 2013; Tavkhelidze, I. et al 2017; Pinelas, S. & Tavkhelidze, I. 2017; Tavkhelidze, 1., Ghittsi P.E. (2017; Gielis, J.
& Tavkhelidze, 1. 2020; Gielis, Zh., Tavkhelidze, 1., Ghittsi, P.E. 2021),.

The mentioned three-dimensional body resulting from cross-sectional figures are associated with kaleidoscopic
images created by stars in the universe, and what is more important, the latest data of obtained results are getting
closer to our proposed heart model: it is established that the three different types of cuttings of the m-side (the base of
the m-prism) are VV (vertex — vertex — diagonal), VS (vertex-side — from tip-to-side), and SS (side to side). As a
result of this manipulation the types and number of bases of flat figures are obtained In the case of any m-number
and any n-twist. If the Mobius strip is cut in the classic variant mentioned above, we receive two cases. Prof. I.
Tavkhelidze discovered the following phenomenon for the prism: as a result of the described cut in the base of the m-
prism (if m is even), any number of objects can appear according to the number of dividers of m from one. This
means that the mathematical model of our object - the heart is represented with its anatomical structure, shape, size,
weight, center of gravity, its complex and incredibly long microcapillary system and the intersections of the venous,
lymphatic, arterial, and intercellular spaces by means of many types of geometric figures (Fig. #5 presents only a
small part of these figures). In this system, fluid circulation in opposite or different directions, the heart’s functioning
(in the so-called systole-diastole), carried out at any moment of its physiological or pathological state, is in perfect
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agreement with the three-dimensional mathematical model of Mdobius-Listing-Tavkhelidze’s heart system provided
by us (Fig. 1)

From our point of view, the movement of the heart, the so-called systole/diastola, or the downward and upward
movements, are sequential movements that proceed on the spiral trajectory according to the Mdbius principle. The
involvement of the heart, that is, its connection with the whole body, carried out with the help of the small and large
circles of blood circulation, is determined by the Mdbius principle. The presented features are in complete agreement
with the characteristics of the anatomical-mathematical model of the three-dimensional body of the M&bius-Listing-
Tavkhelidze’s heart on the one hand, and on other, with central and its own hemodynamic, anatomical, and
physiological features in regard to remodeling and de-re-modeling (M. Rogava 2005-2014). This is a completely
new word in the history of heart research.

It is widely known that the ability of a heart of normal configuration and appropriate size is a prerequisite for a
comprehensive, healthy, and long life of the human body. Therefore, there is a great need and necessity for a
complete mathematical modeling of the heart, which will be in accordance with its anatomical and physiological data
for treatment evaluation, its perfect correction, and prediction of the real outcome.

From the moment of the human embryo’s two germinal rings transform into the heart, or ““shell of the soul" (as
we call it), the heart is constantly changing its shape and volume of contents at every definite period of limited space
and time, just like the earth itself, which, being in permanent oscillations, systematically changes its configuration
(form) in order to keep life and its continuity on the planet in the infinity of space and time.
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"Takotsubo"
(Japanese octopus trap)
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Takotsubo Cardiomyopathy
(Case Report)

K Kapanadze, E. Shengelia, K. Solomnishvili

This case report presents the clinical profile, diagnostic evaluation, and management of a 55-year-old male
patient with a history of alcoholism who presented to the emergency department with acute epigastric pain
radiating to the back. The case highlights the challenges of diagnosing acute pancreatitis in the context of
alcoholism and emphasizes the importance of early intervention to improve patient outcomes. The importance
of this case is further increased by the development of Takotsubo cardiomyopathy during the patient’s hospital
stay.

Acute pancreatitis is a severe inflammatory condition of the pancreas, often triggered by various factors,
including excessive alcohol consumption. This case report describes the presentation, diagnostic approach, and
management of acute pancreatitis in a patient with a history of chronic alcohol abuse.

Takotsubo cardiomyopathy, also referred to as stress-induced cardiomyopathy, is a rare, stress-induced
reversible dysfunction of the left ventricle that is clinically indistinguishable from acute coronary syndromes.
This case report describes acute pancreatitis as a triggering event for the development of this type of
cardiomyopathy.
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M. Rogava
Center for Health

The heart stopped beating during the asystole that developed in a few hours after the aorto- coronary
shunting. Nevertheless, the direct massage of the heart for 37 minutes and the high professional
experience of the doctors produced results — the heart started beating again and it continued working
tirelessly from 2010 to 2023, until on 20.05, i.e., for thirteen years. Unfortunately, in 2023, against the
backdrop of a severe and progressive pathological condition caused by the new coronavirus disease
(Covid-19), the interrupted work of the heart could not be resumed despite the great efforts of the treating
doctors and all emergency measures implemented at a high professional level — the revival of the stopped
heart turned out impossible. May God rest the immaculate soul of our colleague!
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Khuta Pachkoria — A Doctor with Remarkable Reputation
(1946 - 2023)

The Georgian society lost a great person and the medical field lost a doctor-legend, a great internist, an
erudite. For almost half a century his name was linked to introduction of new findings of a number gastro-
enterological nosologies in Georgia. About 40 different diseases were identified by him, some of them for
the first time not only in Georgian but also in the entire Soviet Union.

Mr. Pachkoria was fond of Georgian classical and folk music as well as foreign literature and poetry. He is
the author of 180 scientific works and 9 monographies. Since 1997 he has been a member of the
international Associasion of Historians of Medicine and the international association of internists. Since
2002 he has been a member of editorial board of the magazine “Internal Medicine and Cardiology XX”.
Since 2009 he became a member of Kolkheti academy where he was awarded with the certificate for his
achievments in the science in 2023.

His friends and colleagues express their deep condolences to his family and relatives. Let him rest in
peace.

On behalf of his friends,
Mamanti Rogava
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A Centerary of the Patriarch of the Georgian Medicine Nodar Kipshidze

100 years have passed since the birthday of the flagship of the Georgian Medicine, great scientist, doctor of medical
sciences and professor, founder of the scientific research institute and its permanent director, president of the national
Center of Therapy, academician of the Georgian Academy of sciences - Mr. Nodar Kipshidze.

Magazine editorial board would like to congratulate medical workers on this important event and wishes them
success in professional activities and personal life.

We also would like to remember and pay tribute to those colleagues who had been actively working in the scientific-
research institute under the leadership of Mr. Kipshidze and are not among us any more.

We believe that the path taken by Mr. Nodar Kipshidze will serve as an example for the young generations who
create the future of the "Georgian Mrdicine for the benefit of our country and people.

On behalf or editorial board,
Mamanti Rogava
12.11.2023
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