e

TRBRILISI HUNANITARIAN
TEACHING UNIVERSITY

0 00amaliob 3ndsboBommmo
1b033MboGgG0

dfmmadooo 3Mxdmo

COLLECTED PAPERS

Thilisi Humanitarian University

#3,2025



030@0oloL 399560@sOHMEo Mboggmlo@gdol dehmasms
360

0d0wobol  3mdsboBemmmo  boggdLoGYBHOL  dOMIsmS

36909980 (599065¢080) 0893905 Lm0 YMH-93mbMTo3MOO,
530656LE0, LEYOMMITMEOLM MOHPOIONMBIOOL, FHwIMHODBIOL,
LoBoMMEIOl,  x9bOE30Ls S 93MEMYPO0L 9GP0
Logombgdo.

309dMemdo  250md39969dcmo  LEsGoolb  LobMLBgby
35LbolidygdgE0s 53BHMM0. 535LMsb, Jolo 3mBoEos Fgodagds
o6 9dmbgzgmal 30900l (39MHbserol)  LaMgadzom
30e9g300L IbsBEOYOIOL.

9300 )wos  3OYPYwIo  (gOboedo)  yedmgzgybgdrro
SR Yl teTo I G TO R Tyt M (o ML W TO TE 13 T g e MR TO TG TR TE Yo g Tl
30BbgdoLsM30L.

Collected Papers of Thilisi Humanitarian
University

Collected Papers of Tbilisi Humanitarian University Current issues
of socio-economic, financial, international relations, tourism, law,
healthcare and ecology are published in the journal.

Each author is responsible for the accuracy of the article in this
journal. His/her position may not coincide with the opinions of the
editorial board.

Reproduction on distribution of the materials published in this
journal for commercial purposes is strictly prohibited.

ISSN 1512-4630
© d0obol 3999560@ Mmoo MbogaMLo@gBo

2



UMY 30M 3MEgR0s

BOMEMYo00l MJEHMO0, 3OHMBIOO0 3segbEobs bsyzs@gerody —
693BH™M0, MdoErolol 399560@ 6o MboggdLoE)E0;

00BbgLOL 5EIOBOLEHGOMIOOL EMJEHMEMO,5LMm3. 3OMBILMGOO Fs0s
Jgsdg — 33€093900L5 O A9630005MgdOL (396EGHOOL b3gEoswolEGEO,
3M03m MHMd5Jodol bobgemdol MbogzxMLOGEHYE0;

L5FsOHPWOL EMJBHMMO, 3OHMFBILMGO J9BO gmGsdz0o,
3039609dBH™6M0, 000wololb 349dsbodsOmwo Mboggdlo@gdo;
930bm3030L MJEHMMOo, 30mxzgbmmo 8ggs FJeodg, 303909JGMO0,
d0obol 373sb0@s0rmeo Mbogzgdlodg®o;

L5FoOPWOL EMJEHMMO, 3OMGBILMOO @WOS FOWEsd300 —
d0obol 373sb0@s0rmemo Mbogzgdlodg@o;

99©0030b0L EMJGHMO0, 3MMRILMOO ogrmbs LaygsMguodg —
d0obol 373s560@ Mmoo Mbogzgdlodg®o;

93bm3030L MJEHMM0, 30:magbmmo bmbs ggmo@sdzowo —
030¢0obob 33s60@ OO MbogzxMLOGHYE0;

RO ™Mool MJEHMO0, 3OHMBLMOO 0MobY sGOXR9z560d] —
0300obob 33s60@ oMo MbogzxmLOGHYE0;

09003060l EMJGHM®0, sbms. 3OMmxglmemo bobm 58508300 —
d0obol 373sb0@s0rmeo Mbogzgdlodg®o;

93Mbm3030L MIEHMMO-sbm5. 3OMBILMOO oMo baGdogsdy —
d0obol 373sb0@ Mmoo Mbogzgdlodg@o;

©mgdGHmOmo 3BMs 319Msbo - 30 gbEob »boggmlo@g®o, §3mbmdozn®
093609690505 @ LHTSOOWOL Bo3EIE0, LsTIOWOLYS S

Lok o™ 5@I0bolLEHMOMIOOL Y30 EHTYbE0, Hydobgmo

©MJGHMO0 G5dMbs mdobogs - 30@guGHob Mboggdlbodgdo,
930bm30 36 89360969030 5 LEBIOMNWOL B53MYEIAGO,
L5F5MOLS S LoX MM 5EIOBOLEMOMYOOL 30 EH>TYbE0,
6mdobgomo



Editorial Board

Prof.,, Dr. Valentina Sakvarelidze, Rector of the Thbilisi
Humanitarian University
Assoc. Prof. Maia Meladze, Grigol Robakidze University; Senior
specialist of the research and development center at the Thbilisi
Humanitarian University;

Prof., Dr. Kakhi Qurashvili, Vice-Rector, Tbilisi Humanitarian
University,

Prof.,, Dr. Medea Chelidze, Vice-Rector, Tbilisi Humanitarian
University

Prof., Dr. Lia Chighlashvili, Tbilisi Humanitarian University;

Prof., Dr. Ilona Sakvarelidze, Tbilisi Humanitarian University;

Prof., Dr. Nona Gelitashvili, Tbilisi Humanitarian University;
Prof., Dr. Irine Arjevanidze, Tbilisi Humanitarian University;
Assoc. Prof., Dr. Nino Abaishvili, Tbilisi Humanitarian University;
Assoc. Prof., Dr. Giorgi Kharshiladze, Tbilisi Humanitarian
University;

Lecturer PhD Andra Puran, University of Pitesti, Faculty of
Economic Sciences and Law, Department of Law and Public
Administration, Romania

Lecturer PhD Ramona Duminica, University of Pitesti, Faculty of
Economic Sciences and Law, Department of Law and Public
Administration, Romania



LsMBg30
CONTENT

d900@30bs - Medicine

3060l Ol MHglmOLYdOL IsglsodsemEo 45dmygbgds
©5 M530mbseMEOo 5MHBg3560, 083ErsbEHMEMY0s 01
©5BM3000 3MBLYMH35E0E0 33MOBECMDS
b ©936MmBI300, 0EMbs boyzsMgarod),
bsnvbs Jmeodg, Go@osbs 0bsdgowo

096G 083¢sbEmEmy0s8do dzgrols
5M396&5300Ls S MORE0BYOL 3OHmEIEMGIdO:
56509006Hm39 JoEamdgdo s 3¢0bozm®o

8993000
30MMA0 39005330000

Alb30eggbs MJmlssbo 30MmBHY30L BgsdoMmo
0dgMo 3356d900L Hmeo 0bggdgomo
0055350090900l 0sxbME03580

3005 39M9L9gEr0dg, Bobm doErsdz0o, Fmms
B9009M0dg, 696 MToG5930¢00, 565 Fmermbadg

BOMOGHIMO0 300gdol BgMol dgmByzoL
0600369¢0mMd5 5 M530l9d9Mgdd 3M5JEH0IYe
LEHMIdEMEM05d0

96 ©936Mbsdz00, bsmwbs JrnModg, bobm
5050030000, 9353900067 OMEBMH0dg, Jo005d
3My0dgMH0dY

30

57

73



bgerm3b9Mo 06GHwgdGHo s Jolo Mo oMol
0O 30O Jimgoeols 935090900l
00536mbE03sLs o I3MHbsemMdsTo

Bobs 30bscodg, 9356 Fmerozody

THE ROLE OF BIMARISTAN AS A UNIQUE
INSTITUTION IN THE HISTORY OF
STIGMATIZATION PREVENTION

Tatyana Lipai, Abdulhay Komili, Sayfiddin Davlatzoda

Hapymenwue 'emoguaamuxu u Ero Ocroxuenus
Huno Opwmouazse, Jasuy JlaBuranBuiy
YcTolyMBOCTS K aHTHOHOTHKAM KaK MHPOBAst
mpo6JieMa: MEXaHM3MbI Pa3BUTHA, KOHTPOJb U
IPOTHO3HMPOBAaHME C HCIOJIL30BaHHEM IIPOTrPaMMBI
GLASS

Muxann 3y6KxoB
153305 I3MEbYMdS - Law

56¢0g®Mdols s0lGHMEgdol M30LgdMMmYdBO JeGomwe
13535663 gderm LogMzgdo
05 FOOESI30¢0

Lox s FalMogo, HMamO3 LosGIOGHMgM
3900593930900 (36Mmds-50lEEgdol 3Gm3gliols

3990390 LAHBEIOAGO
056050 053935

m3b™ Jg399gbobl Lsdsmerol 6mMAoL 356356 EHGds s
6

95

112

121

132

174

174

185

204



8mg89egdol 85%eEgs BEbmymo gergdgbdom
©53300me 39MHAMBSTSONEYGIMH03
MOH00YOHOMdYd30

056050 ©05Fo35

5Q0R0MBMG030 0930003356390 MdOLS OO
3056039@mdol 36985005 3Mo@gHhomdgdo

6035 ©Msdzowo

LsHBgEol Es1i53398MBOL LoRwYAZIdO S
L300 365gdE03s 5¢080bolBMsEomo
Us3s6onemols 3Gmiglido

30060 b30565dg, 6obMm dgMgEsdzowo

9306m3039, 30Bbglo s BHYHOBIo
Economy, Business and Tourism

L3O BHJoesdgdo s 308HMEO GMIBLBMOTsE0o:
IoT-ob 06&gMs3ool meguo bogotomgzgermado
30MMA0 bo®dognsdg

3565090060m39 Ls@MBbL3MOEGHM LolEgdol
3963000560905 s Aobo gs3e9gbs Jagybols
0306m3035%g

050 09MH0dg

565353 9M05MMO 3N EHMOHYMo 393330MIMBS
5b5e05BMEYdOL J9B5EgdOLs s G¥MOBIOL

900 M5¢00 5630mMgdOLMZ0L
3505 99a0odg, gWs ¥9MSI300

216

227

255

255

277

286



d900@30bs - Medicine

3060l ML HILOLYBdOL JogdloTsemGo §sdmygbgds s
M530MmbsEMMHo 5HB93560, 083¢EBEHMEMY0s ;v
©3BMY3000 3MbLgMZsGH0o 93MOBsEMdS

6956 Y36MBsdz30e0, 3OMRIMEOO,
0@bs BoyzsM9gerodg, 3OHMBILMGO,

b50bs Jm0dg, 3OMRIBMOO

&50365 065930000, sLOLE YOG 3OMBILMOO
000wobob 3v3560F M0 MbogzgMLOGHEO

3BLGMsJBHo

056599060 ™39 LEHMISGMEMY0 0035¢0b{jobgdL
03990bsemdol o  IgLodegdEemdgdl  glmgEolzmMo
©IBIJAHIOOL @5 d0MIYJobo3z Mo BoEsblol  sqbols
035¢LsDBOOLOm. 59 3MMbom 033 sBEMEMAO0L ©sbgMy353
5 BIOMM 250mygbgdsd sbogro sL3sMgBo  gobbs, MMmyMO3
3b53Mm3560 0lg BRSO 3530963HJOOLMZ0L. MMI3s wbos
00935, MHm3 dbgdMoz0 3d0wgdol dga3wrs bgwmgbmmo
3MbLAH®MI3090000  353096@gdoLm3z0L 396  Jdbol LG
300x5mOAU.

056599060™39 LEAMASGHMEMP0S 3530953 JOL LMSZ>DBMBL
039960bseMdsl Mobarglo  3Hgdbmemaogdol godmyqbgdom s
00mMmgMo  dgdmbgzg3zol  0bogosmMo  gobbowrgols
gmbby  93Obsmdol  Ms8gbodg  Tgoderm  3SMOBEU.
d9LodsdolO, gdodo  353096EGHM6  3MBLMEGHSEO0L O™
0035¢0b{iobgdl  3eobozmMo dgdmbggzol  ms30L9dMGOSL,

8



DMASO OO MG XobIO™MYEMBL,  LOFOMHMGdIOL,
bmO3000goLy,  BobsbLYYG  Fglodergdermdgdl s  0MBI3L
93996065 mdol  Y39wsbg  m3GH0Tor® 2Bl LEIGOLGO-
399650, 3530963900l dgEHLMmdsL  sbEmgdom 50 %-U
m®B93605 339OBsMds 0bgdM030 300¢gdoL F9bscBM6gd0m.
fargdos  800@0bsgmdl  33e93900,  ALXJEIMdS
©oUL3MLogdo 03  3m63MgEHMwo  gBHO30L  BoJLoMgdOLIZOL,
Omdgwoi  0dbgds  m3Godoermo  Begzsdo 3000l
99bGH®5d300L F9sFY39GH0WYdOL Jogdols s 0d3sbEHJdOL
B594969d0L Fgliobgd. gMm-ghmo §osdyzsbo s 3608369 m3z560 53
239050Y39GHowgdsdo  bmego ol sMol, OHmI 3000l
d0mEMmaome  m309090L 396 330l bgwmgbmmo
30909008 0Jmbg  033WsbE0. BMPsO  BodEBHMOHYIO06
94965000905 Mbs 309J39L  39MM©OMbEHOL  AEYMTsMGMBSL,
009969m0  LobGHYIsL,  3969G039L,  BgMHY30L  AsdmyYmBol
65096MmdsL, F03OMBEOMMSL, Sbo3l  (60+ 860d3bgermgbsoo
BOEOL M®oL3L), J3930000 30309656, IMFg3sL, 3560x8MbI30SL
(660HJs0Bdo).  Mommgmer  Jgdmbggzsdo  Mbs  dmbgl
296L5BO3MS 35309630l FBGOIB Mg 3nbEHOMMbHY
Los®wEol BOEYMABOOL O BobsBLME MHOLI-BOJBHMOYIOMND
0bg3m®ds300L  dofimgdol  Tgbobgd. 53539 ©@OML b
BoBoMmgl  M969bmmmaom®mo  33e093900 ©s  2obbmM-
309EIL  WMISMOO  MOLZ-BIJBHMOMGOOL  20dM3egbs.
LEAOG05d0 90l  FoMdmygbowo ©sd8gbody 3wwobozm®o
990mbgzg30L  837Mbsermdol  LOWwo  sbsewobBo s Mo@™I
50605 353096335 33MOBs™MBOL seBHMbsEH0MEo Tgommo.
5060350, 093sbEHol bobaMdwogs 396 81bdzombomgdols
30D9b9g00 365350 735dEHMM05605 s 96 Tgodengds dogsfigdmm
960 30BgBL 96 MHOLI-GBodBHMOL, dgmeMgl FbMHog 30Ol Ve
MH9lmOLYdOL  AodBoToMO s BrOEFOMbBITMEMO  45dmYygbgds

9



006080590 L MBOM I9BHO© BoHBOMEWMA0MO 3OMEILL 3060l
©0Mdo 1533900 399960360 5399853900l Qo
994560m6M9393GH™Mgd0L BODOMWMY0MOO dmgdgqdol
0350bsBOOLOm. golivmzsolijobgdgwos, H®I 3000l GOl
23959mMBgMo dmgob Qo 990056 dmdogo
09035(gEGmdol 4398  gmxubol  dswowo  ®olzo, oo
330bsbLmEo  boxgdo  sab3M3L  3530963HJOOL 0Bl
00835630l 39dogzmdol dglabgd.
153356dm  LoGYzgd0: 3d0ol 033¢sbEgd0; dgEesbsgrobo;
306006 Ol JoOmMOA0s;  39OL3gdBHoMwo  33W93900;
M9GHOML3gdHMo  331093900; 033w sbEoL  Fgbo@bmbgdols
056396909¢00; 8399065¢omdoL 9990

0565990060HM39  LEAMIsGHMEMEos  0035¢0ol{iobydL
03990bsemdol o  IgLodegdEmdgdl gl gEolmMo
©IBIJAHIOOL @5 d0MIYJobo3z Mo BoEsbloL  syqbols
0350 LsBOHOLOm. 59 3MMbom 033 IBEMEMAO0L ©sbgMy353
5 BOMM 250mygbgdsd sbogro sB3sMgBo gobbs, MMmyMO3
3b53Mm3560 0lg BRSO 353096FBHJOOLMZ0L. MMI3s wbos
004935, MHm3 dbgdMoz0 3d0wgdol dga3wrs bgwmgbmmo
3MbLAH®MI3090000  353096@gdoLm3z0L 396 Jdbol LG
3M00g8mOBL.  0M300M9M0 530560l 3oMol Ml
X9BIOMGEMds @ 06030019 mO  Foboliosmgdwrgdo
2396m89mMgdgaros, 98539  ©OML  9MEOWGOESE  Qolom-
35¢0lfjobgdgmos  3gbgmo  goblbgzeggdsg.  39Mdme,
356MHMOMBbEGHOL 533Hobmds s 19330000 doegdol 25630005M9d0L
0539690ad0  M@IOHM  BoEorods 85853539000 300069
JodoBmbgddo (1). 2o6Lbgsogqds dmbgdMo3z  300gdLs s
083¢sbGHgol ImEol  9306MH39wgl gmgzgeols s®ol ol, MHmI
0169303 300gdl 5J30  39M0MmEM™bAGHOL  Jumzowgdo s
39MmMOMbGsmMMo  39dobmEgaad@mMgoo  (2,3). 0b@oddmeo

10



09496m69393GH™OgdoL  OHmewo  3b0dzbgwrmgsbos 99990
360395900l MJAMs(30580:

1) 3090l @o 1533990L  3Bowms  ImGOL  Josdmdo
565930900l 3MM3EqLgddo,

2) 1533900L  3mbBLOLEIBEOSLS s  Ydgdol  3MBgdOL
WODNOIOD 5Q3GHOEG00L 3OM39LgdT0,

3) 65309P0ol Bl LogmEom sbzghow AsbbmEM09wadsdo
©d Jd90pmdo 93300  3OHMEgLoLM3OL  3MBoEOYdOL
d96MBg3500.

016930350  3O0WgOL  4o9Bb0SD OO  BOMEMYOMBIO
MILMOLO  gobsbmME0gml  FsGMYOMO  3MMMEObsE0s
09330000 36m39Lgd0L J0dEOBIMYMBOLLL. Tglsdsdols J3gws
gool dmdM5MdYIMsb F0TsMMGO0m oblbgs390ss d969dM030
3000, 099690603 300@gd%bY YMHEbmdOWwo
30BLEAHOWI3090L S 033sbEHYODY YHPBMBOEO Jd0EdOL

\
N

3) d
boytsoo#l. 5) 0b69dm030  300wgdom  1s339d0L  3d9h0L
LOBMLEY S baolbo

0) 09690603 3JBowgdbHy  osxgoJuoMmYdIMWwo  dmmblbgwo
boolgdMo 3mbLEGHMWI300m 15339008 309hol LOBMLEg s
bsbobbo

3) 003sbE9gdby ©55304L0MGOMO demblbgero
30BLEHOWIE3000 1533900 3d9hoL LOBNYLEY s bsGolbo (2).

11



5) 0)

bmGsmo#2

9)0mbgdM030  Jdogdom 15339008  ©9F30L  LoBMLEG) @S
53d395:3990L batrolbo

0)003sb3HqdbY ©5530JL0MGOMO dcmblbgero
3mbLEHOMJzo0m  b33900L ©9330L LoBYLGY Qo
©5993953990L baGolbo.

L5093 DY  bsows  9MOL  SLobwo  Lbgosalbgs
3560530900  0bydM030 s bgwrmgbm®o 300gd0l
000dM5mdol 999200  dogdmwo  1s33900  Toligdol
5330539058 MOl 45BLb3s39d0L Jglobgd.  LmGsmo#1-byg
BBl 93300005 95D MGHO,  M3mbGHOMEMm  IMdMSMdOL
0900390  390mbsGwo  HM99JBHMEO09d0. 00  3353¢93L
995L5dgdWMOSL  93500MM™  0bgdMO30  3B0dOL
Jondy  9OLgdMo  dmmblbgeo  3MbLEGHOMJ30900L  doge
2396bMM309w 900 INdOSMBOL BHMS9JBHMO0JO0 GOHMTbgmU.
bm@omo#2  -ol  dobgzom 30 39690603  3d0WgdmLD
53530069000  358mbsGmo  1533990L ©J«Y3d539d0L
bstolbog MBOG@ 8339006005 033esb3Hgdbg  BodloMgdMwo
3009000 59939539000 bsHOLb 9900569000.
390m30boty bgdmom 094910 @sb 36594BH03Mw
LBEAHMISGHMEMY05d0 39308 330PL  5MBg3560 3060l
Ol OLMOLYdOL  FodboToBO @S IBMPIOMO
29909ggbgdsls s M15035wEM JoyMIgdl dmMol, MoYsbsg

12



01690030 3000l B6J30mboMmdL 396 F99MGdS
bgm369960 083wsbEHOL B3bJ0mboMgds.

Pargdos  8080bsgmdl 33093900,  ALXJEMBS O
©ob3Lbogdo 03 3Mb3MgEBHMo gGHe3oL  BodloMgdolm3zol,
MOmdgog  0g6gds m3GH0Tom®o B30 300¢ol
99bG®59d300L 35HY393H0wgdol Jogdols s 0d3sbEgdols
B594969d0L Fgliobgd. ghm-ghmo §odyzsbo s 3608369germ3z560 50
239005093930 gdsdo  LmMgo ol 9oL, Gmd  30ool
d0mMmyome  m309090L 39O 330l bgwmgzbmdo
30190900l 8Jmbg 083 sbE0. Ym39wmM30L 5300 56 SGOL
090l 3OMabmboMgds,  mvy  ModEgbs  IgLodergdgwros
39MMOMBEGHOMMMO®© IHB05BYdMEo 30000l F9bs@Bmbgds 6
50mEgds.  OOWMWos  24MIJ35©0560  3OMABMBOL  Joybgds,
2396L5311MB00 35OMEMBEBHMEMYOMOHO s FOIMNHHBOMYdOM
9399665 mdol d900md 3960mdo, d9Lsd5dolo©
LbogMmbowgs  LsFo®mm (4). 96008369cm3s605 bmys  ©o
3RO MdM0Z MOl BoJEGHMMGODY YMMHOMgdoL godabzowgds,
O@Iwol  Jobgzoms3  obolsbmg®gds  33MMbosgrmds o
9JbGHGsgd30 (N 0835630, 509bs. b0
39dBHMMJO0L  YyMMomgds Mbs 809d3glb  3oMMmMbEOL
00035 gMdsL, 039bmMo  LobGgdal, 29693035, bydfHyzol
2390mgmxzol  Momgbmdsl,  do3MMBEIMMOl,  sbogl  (60+
36009369 m3bs0 BOOL MolZL), J3930000 3040965, dm[g3zsU,
3565831969305 (0HJboBdo). oMMy dgdmbgzgzsdo wbos
dmbgl  goblabwzMs  353096@0L  FBOHOWIB MYy MG
3MbGHHMBY Losermeol 3Bsygmxbol s Bobsblme Gol3-
39JBHMOGOMB  0bgm®Isgool  dofimgdol globgd. 53539
@OML by ByEGIM©IL M9bA9bMmEMa0M©mo 330093980 ©
296bm®309gl m3smGo MHoL3 -BoJGHMMYOOL Asdmzagbo.
B50M3M350Mm™ 2563390 J90b393900, OHMYLSE VOOl
OguMOLO  STMfOMWos s 300D SYEOLGILS©
9939909056905 9dLEMSJ309b.

13



1635 356OHMm©MbEMmo x0dg >6-7 3d;

2)30L3 -3056mds (303935000560 3O
36OHMabmBol OMU);

3)350MEM{0OH0  HIHOMOBdE0s (Mdga3sosbo 3o
360bmbol EOHM™UL);

4)d08635(309, GOORWE 3530590 JO@bogmwo
3603989005

5)539L30L ggerol dosdmb Mds 9R9IGJO0;

6)9%9d30nwo Bgbgo;

7)3060L ©OML BHEM930w0 s LodlogbmMo 3HmEglgdo.

505Lmsb  Mbs  0dbgl  gomzoolfiobgdmwo,  H™A
39MMOMBEBHIMMMO  X009gg00L  SMLYIMOOLLL  IMSZ5¢TgB3056
300wgdol  Ggbobmbgds s  3sOHMPMbGHMWo  MyMs300m
dbsM5FJM0L go6qdg 3OMRbMBO 933900605 LoEL0S.

999003500 0lLAol 3ombgs 35MMEMBEOL  Juimzowgdol
LoxsbLOMOL 4obLsbBEZMOL 90y  I3MBIMBOL, GMIgeo
93930 560l MBOHM Jobogdo. 39MIME, IBs3WOLO JdoWwgdol
5 Loghgbo 3dogdol 09330000 9BIJAIOMBOL K sdgdol
239m35¢0ol{obgdom boolgdm®o 30bLEHMWI300m S0YIboL
6963939 MdOL  oblsDP3Ms, Mg MOOIsMHO doymIom
300wgdoL  gduB®agzos s  033esbGHdol  IbTsMmgdOm
3000q00L  ©Bs3EoLOL  sMEYIBs. oMM 353096GHD
36MH0MM0BHYBHOL  39BLEBEOZOOLLL  gomgzsolfobgdmwo »bws
0d69L 3530630l 060300 MYOW MO M130LgdMEMNOIO0
DMASIOO O WMIOMOO  RoJBHMMGO0,  BoBHIM0MOIO
d9L5dEgdEMBYO0 > 3BLEHMI300L 259MmYygbgdol 350gdMD
053538060900 dmbs399900.

0335300l 056353 9do x3mbjgombotmgdols
239BLsBEZMOL M35 LYBOHOLOm  ASTMYMmBgb 5  doMoms
05396909l (5). 39Mdm, MbGHIMobEIAMIE0L - d35¢msb
999009058 3MdMOMOOL goM9dg, 3H3030e0ol, ol3MIBMGEOL
©5 066399300l 6036900l 56 sOLGdMDIL, 0d3WBEHOL oM dgdm

14



360MmgLoMJOsEO  IZeol  MIBMOBEOOL SO SOLYIMOL
(B39Mgd603  ©oLvd39005 Fobodsgrmo  BobomEwmyo©Ho
B3LOowgdy 0039w Fowb).gnbjgon®o ©s guomgdognto
0539690 gdol  ©5305YMBOEgdsL.  0d3sbGHOL  dz5¢msb
06¢9305300L  Lofiyol 9BHs3Dg 9A0WMdM030 ©S BMYSO
39dBHMM900L 6gyo¢ 0o Bgdmddggdom ofjygds 3MHmEqlgdo-
396000033@obGHco d3mboBo (PIM) ©s 3960003¢0sbEHodo,
Omdwgdog  §oMmImoygbgb  dodBHgMomwo  d0oMmsd3om
235903979 JOMbo3Mw s6mgd0m ©59350)d9dL.

2017 §9geob American Academy of Periodontology — AAP
©5 9360308 35OMOMbGMWMyms  B9IMs300L  European
Federation of Periodontology — EFP dog® 993ds390weo odbs
003wsb@HMM0 9yMmds6gmdgdol Mmmb doM0MOIO J5BHIRMO0S
(6).

1)3960-033wsb@meo X s6aOMgEmdy,

2) 3960-083wsbEGHMMo 3/300BoG0,

3) 3960-083¢9bGH0E0 o

4) 4000 5 395M0 JuM30gdOL IR0EOEHIO0-39M0-
0033w sbEME0 Jumz0wgdol g3olEgbEos 569 MgEgLos.

3960-083sbGHmMo  dM3mbo@ol O™l a35d3L
054390 650gdmb  sbmEomgdMEo  sbmgdol bowyeo
0306900  (33W0gd900, 3d35¢do  (33C0WYdJd0L Q969 Ty).
dgwolb  3MHmaMLOMYBSEO 350308 OML  500b0dbgds
39600003@obBHoGH0,  O®MmIgwoi  9godwmgds 2oe30gl
Jumz0gdoL 9339006 ©IBOE0GHT0. 53 9G939d0L BogloMgds s
L5350 M 36MHmabmbo (30090900 00MMYI
3530963HMsb.  Loob@geglms 2024 (gl d3GSHBowosdo

BoBoMgdmo  3m3mOEGMo 330935, 33930 Bodots 54
3530963 Bg (22 05853530 ©d 32 Joero) s dobo dobsbo oym
353096356, 083 sbGHMb 1 3OMMIBMIb 53538060930
3odBHmEgdol  293wgbol  Tgxzsligds 39M0-033wsbEmeo

15



093mboGdg (PIM)-Bg s  3900033¢sbGHco  d3erol
©535035%g (PBL) (7). ULwymew 9gx3sbos 173 033¢0sb@ol
3wobozmMo 3505993H900. 33093900 dobggom
003sbE9gdol Poydosb 15 mob, 3, 6 s 12 mgz0l d9dwgy
39050980 M96296myM589d00m gobolsbwzs, md PIM-ol
2393w9bs  500b0dbgdm©s  033sb@gdol  44.8%-Bg o
doM0MOEI©  9HgdMmEs FbMwMmE ©s FbMmEmE  0d3WsbEHOL
4996000l HodLb. PIM  goblsgmodgdom 93390060
390m3wobs  dos  9d3Lawombs  TggPmgdol BHodob
003wsbGHgddo.  3gMdm, 1 fwolb 8909y  (p=0.015)
sg3odbos  PIM-ob  80.0%, bmeeem  PBL-ob  Lsdogoemm
053969090 30 dbmerm ©s dbmerm 035 + 1.89 99
§om0moa9gbs.  53sLsb 3603369 mgzsb0s, Mmd PIM/PBL-ol
0o63mgddbsls o 353096@96, 083¢bBHMb s 3MHMMYbMD
539380090 535dBHMOGOL IMEOOL  5Mbs0M0 3530000 56
©5x30JB0MGOMES, M 3O0W-0d3WsbEGHOL  FggMmgdols
Go30bo.

003sbGH0m LRI ™MdOL J0MH3ge gl 3300939005
oh39b6s, MM 353096GH96 5353800930 MOL3 BodEHMMYdO,
30000l 65009008 ©M™M3905, 30M0L OML 3o 30y09bo,
39MMEMBEBHOL 93500900l  sMLGdMds 565969 HT0, ©OLd GO,
e 3m3meols dmbdomgdo, 9939, 39693035 Qo
39600835bGHMEM0 256MJMm35690)0 wmOm3z560 godLoL (KM)
3M5MLYdMBY, 593056900 sb 5653560900
3605 HD0MGds 5O 0dengzs 9330006 29I gdIdL S d3Eol
©9IBOE0GOL 363050905l MI3s 0d3WsbEHOL LobgmdT s
dolbo  Boghmgdol GHodds 933000600 sbobgs 3mgs PIM-ob
2396300000905%7.  LoobGHghgbms  s3Mgm3g  033sbEgdol

MOMYMBOM0 BYR93w9bs 4960339990 OMOL Foligerols 9999
@5 306M0L Ol bbgs B0dsMgdom  FoMdmygbogn

16



3JBHMOGODY.  BoRd0MO,  Mge-53030d0 2020 ol
Bo@oM9dmo 33930l dobg3z00 083WwsbEgdol BsbgMagzol
89900y ™3 BoYOo ©> ©YF3000 FBJogdol sEyIHol
99009350 ULbgs  3d0wqdbg Bbgdm©s dHBaMgdo. yzgarsbg
bdoMms 0lobo PBYdMPB6, HMAMME  9M5©I3YE30MH O,
21939 ©I3MYW30MHYPPIM S 5ToYsdol d:gbom  sYIbo
93069 LowgF 3dogdby 96v) 3M190MsmdBy (8). LHmMg©
3960mMbEGHME0 0maqd0ol s dgLsdsdols  S8MMEHOBIE300L
o6 5MlgdMds  2965306MHMdYPP®s 300y Lowgdo  300¢gdoL
3905330600356 @5 dBIMYOOL gob30mMIGdL. IYO0b®s, MM
003wsbGHBY ©IGHZ0MMIS FIWIOMPS MNBOM boliGs®, Mol
390035053 3300©0o®  dEpmd  dbgdMog  Bowgdo,
296L53MNMIdON 36990900 93390005 (N
96550099353 M9© 03300 MJOM©H96.

339308 ©sl33b6900L  dobgzomm  033¢sbEgdo
3065306 56 550569096 300l, I3 ¥9690M03 300wgdbY
©533060mM35  F90dmgds  gooBIMEML s 3MLFMOS©
239565f0wgl.  dBsMd0  50MBbEsm 9339 083 sbEJd
Boadmmo 3530963000l 41%,  bmeem  Bsadmwo
0083¢563900L  9JL3WYsES300©6 1 fiewols d9dgy - 70%-U.
0083563900l EOHML s®LYOIMWO 39MPOMO QMM GOGO0
0oM0moygbL LHimOg 9em-9Hm ©sdsx30dM9dgw BoJGMEML
6530MbsemMo  o5HY39BH0wgdol  dowgdolmgzol 3000l
99bGH®sgdzo0l Lsgombdo. Hgdmom »Jdosb godmdobsty
3000l 033wsbGo3gool F39693930L s ©396396909d0L, Jomo
00dd9gdol  3M0ob3030L s FgbodErm  Q9M0MEgdYdOL
239m35c0olfobgdom mdogzs 80dEobstgmdl 3o0Mmol el
MH9lmOLYdOL  JodloBoe MO BoMMEIMBdOL  3H0EGHIM0dgdOl
3BNMLEPOS 9649 569B9g3560L 353907930L 3M030¢9R0M9ds.

17



2022 §9gaob gb3sbgmTo Bo@oMgdmeo 33¢0930L doM0ms©
3606303L Fo63mogb@s 8053500 RGBS ,3000L STMWIOS
890193035©00,  580(H™3  dsfigzaBowgds s ogmb
9675350 R EHMM05b0" 9). 396dm, 39600m©O™bEO0L
35MMy0gdol  33MGbsemdol s  domo  Jgdamdo
36OMabmboll IMGROLAHMOMGIOL  Tglobgd  sMLYdIMEO
0bg3m®ds30900 9d0gdYeno 0gb6s dmbo3gdms
PubMed/MEDLINE, Cochrane Library-ob o EBSCOhost-ol
(Medline, Cinahl) 8s%g0do. dogds BoBots  Hargdol
09b0m30l  49M9dg,  Goms  93MMbsermdol  Fglobgd
23905(Y39GH0wgd9gdol  3OMAbMmBo gmzgowoygm MaOm OIS
2399HMgdMo. bmew  dgBesboobo  Bo@ods 16 LGs@ool
0mbs390900L  Loxgmdzgebg,  @odmzzwgmo  odbs 1445
35309630, 22-88 9ol sBo3mdM030 0s3sBMbom.

14 bEoG0sdo (87.5%) BB 0gm bsbligbgdo 300¢gdols
5dmeqdols b 89bs0PBmbadol  Jglsbgd  Bobgbgdo.
239033090 30000l Loghmm  Momgbmds  26.553
09509965 (0oaGMsds#], #2).  OsaMs99dbg Bomnes BsbU,
Lbgoalibgs dobgboom  3dogdol  dbmerme 10%
5993990090565 9JuEHMSJGOL.

10 26553

20
10 - 2.597
0

5 $

©O05M535#1

18



3doegdob gfbdHadgool doMomieo dobgbgdo

p lald
iy
00
1200

OOy

0D
600 455 445
o .
1.90% 3.31% 17.17%
i ! 17.52% f—
Axarpeliysnls R T BT T 1y et =t drfteom
QgEPgpom FrlrripRom Sl e
- .
QO5yM305#2

300eol 535630l 05MB5DHY LodMEMM
239050943930 gds  m30mmb doowm  dbmerm 87 (60.41%)
353096335, ©bs6Rgbo QobbmOmE0gms 57 (39.58%) w3bmdo
96 969w JobgBom. sMLGOMEO 330930l dmbsoigdgdols
d9x0090s  393HY39gdL 3000l 9JuBH®sJ3ool oo
©HMA30m @5 LoE®Iobgmer  JoEAMIgdbg. o3  dbGog
Lo0bEYOGLMs  sHYMBSOKBOL  LodgoEobm  Mboggdlo@gdol
LEAHMISGHMEMPOMO 3e0bozsdo 2008 Farowsb 2018 {ersdwg
3wo0bogmmo  bseobol  Bmbs3gdgdbg  goobgwzs o
003¢bGo3ool  odoo  8sB39bgdegdols  doBybgdol
239965c0Bgds3 (10). 33935 Bo@strs 200 353096GHbYg ( ™
gy Bogargdo s Lodmg fgarbg d9@o), 105 Joewbyg s 95
0595353%B9.  dmblbgero  boobgdmemo  3mbLEGHOI309d0L
g439wosbyg domoo oo sxzgodboms 40-49 Herols sbsgol
3530963g0do - 34.1£7.41%, 60 (gwwbg wROmbo sbsgol
353096390do ogm 13.0+7.02%, bmerm 50-59 farol sbsgol
35309639000 - 26.3+7.14%. 3doool  033esb@ozos 30
39056090000 0030005  o0m0yggbgdms - 14.8+2.98%.
JoOOMO© d0DBYHYBI®© ©R0BEs TIMEH035300L bo3egdMdY,
36mgHgdol Imgeol s 30M0L WML 3030960l d0dscro
2993 9gboo LoBsMTs:3g, POMOL Bo3egdmds s bbgsalibgs

19



mxobmmo  a5Mgdmgdgdo, dom»  dmOoL  GobsblmGmo  Ibsy.
15d90E0bm  BsbsfgMgdol  MYBHOML3gIGHMo  sbsgrobols
Lox3d39WDY, ORI BBl >©EIBOL  Y39EsBY
bdoMms  dsdmygbgdwo  dgmmeo  ogm  bowolbgdmeo
30BLEAHOI30900L  TBIYS. 3B0EGdOL bofformdmogo b
LOHYEO E9356M30L AJmbg 353096¢3)gd0L Fbmemeo 14.8+2.98%-
b Bo99BoM@s 093wsb@Eo3os.

3530963900L bM3000 IBMYME Mo305b6m0 JdoEgdo
Loy®9bs, HBIoMms© 5395380609 0s SMLHME [o®mdmyg-
65%g, ®m3 033wsbEo 89Togzos. 2024 gl gq@dsbosdo
B0 o 39Eosbserobdo - “®@s8gbs ML Fgagzoderos
Polges?  LEAHMASEGHMEMAO0MOHO  033¢sbEHYO0L  TgbsBMbydols
05639690¢qd0l  20-figwosbo  FgBHesboewobo”  Logzdome
6530MmboeMo 9oL Homdmoyqbowo  49M3sbo0sb,
93909056, 3900006 MmM0, 0@swo0EId MO0, sD00IL
(0530b05) 9B0 s 539MH030s6 (5dd) 9gO™O, BdMmdogdwo
LAOEH09go0l 33w930L 39093900L 9bseobo(11,12).
35309639d0L dglobgd yzgwsby sMgmwwo dmbsigdgdo 1984
fom, bmwmn  Mebwmglo 399003530990 2022 fiewoo
056M0090Mm©s. PubMed-80, Web of Science-bs s Cochrane
Library-do 08mbsggdoms dsbol  Lofyobds dogdsd bvyer 805
3900930 399m00M. 572 bLASGH00ID J3FMOMOEbS S MBS 49
LEoGoos . 00 9Bo30L 9909y, 8 ULESG0S 0odbs 8gmbgmeo
30LMdMO35© s M3MEIBMIM035 35MA0Lo.  33eg35d0
29909969390 0gm dbMeErmE 033esbEgdbg 33003900l 20
farosbo  3sBg9690ad0.  Mbgd s  Bgdgdo  Los
99053060560 0331563903 396 IMb3s 5330603900l J390.
d9a6m3s  IMbs39080  39OL3gJGHOMEo(sboero  ©IHYqdmero)
331939%0L  JgLobgd, Losg Bobgea3ol  Lofyol 9@edby 237
003wsbEol 35M90 BMbJ30MmboMgdol Lsdrsam 3sb39b9dgwo
92% (95% CI: 82%-s6 97%-09) FoMdmoygbos, bmerm
390339100 @OMOL  Qolgwol  990gy 422 033wsbEob

20



99dmbggzsdo gl dsh39bgdgero dgdgomos 78%-dg (95% CI:
74%-82%). Ly bymds MYGHOML3YIGMEds 339350 (n=1440
0083¢5630) 583965 bobyderogzo 033w sbEHol gwbdzombomgdols
056396909e0- 88% (95% CIL: 78%-94%). 5300950 330930l
dobgz00m  083wsbEoL BMbJ30mboMgdol s 0bEgAMSE00L
3956H0LMdOL JoBYHGd0, IMS35¢RIJBHMO0B0 0gm. 33390
0J39bG0  083wsbEol 306y  ©OHMom  Bbdzombomgdol
d9L5bgd 0bGHIYMOMs 999 BOJBHMOGOMSb:

1)%gos ydob dgwsby 083¢wsb@ol  gmbdaombomgdol
Q3050 35B39690¢0900;

2)dmbos3gdgdo ©05093BH0b QO 0093wsb@ol
bsbaMIE0350 3bJaomboMgdol 95396909 by
3969b30MM0s, ®MIEs  83399065© Fo®owo MOlZ BoJBH™OL
o6 oMoy qbl;

3)09HooboewoBds  sh39bs, MMI  MbBHIM3MOMbo 56O
0o6M800ygbL 930 dEsE 033 IBEHOL ©H39MY30L MOL3I-
3dBHMOL 009935, LobBHYIoGMOMo  dodmboggs B0l
93069  930653HBMdIDY,  BGHOMIHBMMDEF0MWO  MYHS300m
003wsbGHol 909 dZeol  I39MR30L  36939630sLSD
©5393306090007;

4)  §5993560 J0MOMOO ©53500gd0L  F3MOBsMBdOL
3930 90EMD;

5)2016 §erol LobBgds@meo dodmboergs 10 39-Bg
Bozwgdo LogMdol 0036 gdolmzol 395MBgboLs
Bo3emzobgdsls o6 93wgbs  ©@s  Fvod  @d™  yGmdgen
083¢bGHgomob  933035egbB o  d00Bbgzs.  vyd3,

5055050 259myY9bgdo 083wsbEgdol Mdg@gbmds obgwsg 10
00 56 MRO™ ImJengs;

6)303mbogs 965 FbMEME 5LEGHWOIIL J3905 Ydsdo
003wsbGHgool  Fo®Bo@gdwo  ibdsombotmadol,  slig3g
gogbsool oo 85B396909wl. 4oBLs3MMEmdom gl gbgds
9OOXIO0 3306033069000  s©EYIbowo  033¢sbEHgdol

21



239050 gbol Fglisbodbsg dsh39b9gdwqdl 96.3%-000 (95% CI:
94.2-97.6%);

7)367ubobdol  IJmbg 35309639000  ©bs3MR9d0
003sb&530006 FbmemE 306390 13990d0 bYdMEs, Mo
90b3935 0@ gMoEHOOL LygMmm Jmbso3gdgdLss;

8) 03B Mds Mbs 0gmb 530S IBMYZ0MO,
05250mMO© 30030900l MBS FoMmBMmoygbgl  mmbo
083¢sbGHol  Bogzws MO0  033wsbEGHol  godmygqbgds, Mog
23965306MHMd9g0L  0635BoMMdOL  Fgd300905L,  JoMmEyomwo
6ol3gdol  d9930Mgdsl,  bobxqdols 999306905 o
93996065 MdOL godstEH03905U;

9)dmflg3zs  FsdmmE 9GOl 3bmdowo,  OHmymOE
39600m©MbEGH0G0L 0L 3-35dGHMM0 Qo d9Lodsdolo©
0083¢563900L 53bJ30MmboMgdOL bobyMmdwogmdsls 5830MYdL;
10)35600mbE0L 5535090900, 360036gem3z560  Mgacaliols
36MHMabmBM BoJBHMMO© 33930bgds.

Mbs  500bodbml, MMmd  sOEIOMT>  33¢9390 96
©55830JboMS  353096¢ ™Mb  ©35380M9dMwo  F9Ya900,
353096¢0L  305ymBowgdol boMobbo, o3 o 0bEgcgLl
39900(j3939.

0¢) 0935%5090m o0 33930l mbo3gdgdl  dg0dergds
00g35L, ®MT 35OMEMBbEGH0G0, 0509BHO S MbEBHIM3MOMDO ol
900 MBo6gmdgd0s, MHMIWId0E 9©IY33°5GM0  33MBsMdOL
990mbgg3sdo  033@obBHol  BsbgMazol  3B396905L oG
oM0moygbl s  AMIgE350s60  3OHMbmboi  Tbmermo
mEbsg 9993060900, dombgsgzs  0doby,  MH™I
3603935000060  FoMBs3Hgdmwo  Rmbdzombo®mgds  Fgodergds
9boEMmEbgeo  0gml, ©9330603905  5(30¢0GEN0S O 96
6o ©LEOMEgL Rsldol F9dgy 9B Mbsz 10 fHierol
899092

Dom0ma09600 MG 30w0bozme 890mbgzg3zsL, Mdgeros
23990006935 350050Y39¢H0wgdol 0B g3560L domadols

22



053019391MH9g00m. 16> 500b60TbMY, MHMI 5060360 Jgoligdo
3bobg9b Lodo®mM3gml Mgu0Mmbse Ms30LgdMEMYOLSG.

2021 Geools BorGHdo 3ewobogsls dmBstroms 353096G3> 46
P00l Jogds@mbads, MmIgeog 90b0dbsgzs, ®md gMmo farols
§0b PomBHMs MmOMM3Y0Mo 93MMHbsermds s By y4ool
0owms  df3Mo30  sMMEobgl  Bmmblbgo  Godol
boolgdmmo 30bLEHOWIz000m (LeyMsmo #3).

E k
Item type: JPG File

IMG_20210313_1  IMG_20210321_1  IMG_2021 Date taken: 29.03.2021 13:28
63759 55240 3284 Dimensions: 4000 x 3000

Size; 3,30 MB

#3 o #4

1009dGHO0 dMbs3gdgdol dobgwzom 3mbLEMWYJ30s5d 6
3990  sofilym  dmeygzs, bmm  Loghgbhds  3d0wrgdds
3960MOME0 $3030900. 3mbLEH®MJ300l Psdmblbol d9dwgy
399m3w0bs 99990 3wobozon®o Lydsmo (bey®somo #4).
17 3%0wo, 15, 13, 11, 22, 23, 3d0gdol 3913930 ©s 26 3d0o,
300my  §¢gL3gd0 B bowo  ogm,  MgbIbby oG
2390Mm0bsE9dMm©s  JOHmbogmwo 330 gdgdo. 300w gdols
330623069008 dosdm ®omddol LbEGHOMJ30MIo, bmerm
490 996s6BMbgdmwo oym. J3gms yoosdyg 31, 32, 33, 41, 42, 43

23



300gdbg  250Mm0bsGHIOM©s  J0MH3geo  bsGobbol (339000
3mOH0DMbEIMH o 39MFGH035¢96 LOdMEYJ)dTO.

9379665 mdOL gadoMgOOLL  353096EL Fgzmagsbgom
™Mo 30356 9gd0m 03996065 mdol Bo@omgdols
d9L5dEgOMDS:

1) 3063900  0m35¢0oljobgds  9OLYdMEO 300
39L3930L  9dBHGod30oL s  0d3WbGHMEMyool  F9dz9Mmdom
BobgMoe  033eob@Hgdbg  3dowms I[3M030L  S0YJbL.
J39s gdsby Hobs 300gdol Fosdml  MHgLBHIZMSE0S
Q©OMMMYO0M0  ©IBIIHJO0L s0yIbs s19g39 033EsbEHgdOL
09939Md00.

2) 09Oy 393350905 0035¢0olfiobgds  sOBYOdEO
39L39d0L  3MBLYMZsEGOME  F3MObIEMBLL,  BsIMUbIM o
390GJd0m LogM9bgdol ©0EYIbsL s Jmmblbgro Godol
boolgdMMo  3mbLEBHOMJ300L  sTDsEYISL, bmerm  J39ws
goobg 96 0b3ao@gdol Bsbghplsl s 3mBLEGMW309000m
50396l 56 dMsblbgwo 3G:MmmgHBoL TBIYOSL.

353096@3>  doomm  M93mI9bs30900  3MBLEHMWI300L
3603935000565 53bjgombomgdols QBN MOJOMSD
©5393800900m. 39630, 3060l WOML sOLYdMEO MLOLOL
dobg30m, dglodsdolo dmzeol s 33003900l 399 ymxabols
dgLobgd, s3Mm39 B30bBLYOO bt} gdol dglobgd. 35309630l
0MBg3960  dghgMs  FgmMg  Lobol  93M@bosmdsby,  Mog
0m350ol{obgdl sBMaz0m 3MbLgMZsG0ME Foymdsl s
30006 Ol sOLYIMO  HYLWOLYIOL  FodloToEMSE
3990ggbgdsl.  H30350 M0  JoEaMTs s  083WSbGHMEM-
3099600 B693900L  QoBbMOE0ggds  353096BHTS  JOIM
90353@0olm3ol, MH™mEs 30MH0L OVl GalmGLo 933900050
50moffmeads.  (LMOPO#3 s LMBsmo#4) LM gdBg BBl

BoBoMgdmeo 93Mmbsermdoll 9990 Bgws ydol s J39ws
24



gool  seEygbs  ©gIzomo  domdgdsbozmEo  3GMEgLYdOL
05650560 290565fowgdol SEBSMMOOM. 35309630
03900 5OBYdIWWo  3MBLEGOI30900L  458mygbgdols
OMIOONO 36MHmabmbols d9qLobgd. 39603dm© (ORYEY
0m35¢0ol{obgdl 5-7 ool 259mygbgdoom sedsmMBSL s 53539
OB 353096 BogfimEs  ©sM0ygds  domdgdbozmeo
2390053300M30L 53096 5MHOYOOL 9930 GIMOOL dglobgd
(b®smo #5).

—_ #5

3b93g Poedmaoygbo 2021 ool do®GHdo 3¢0bo3zsdo
650396Mb5¢gd0 dgmeyg 3eobozmeo Jgobl, Gmdgwoi gbgds 70
ool Jogds@mbl. sl 3Jmbs Bo@sMgdMwo 93MbsEMmds
©oobwmzggdom 10 farol Hob  bgs Yooy  9BHeMgd®s
9cmblbgeo  BHodol  3mblGOMJEosl, bmem  d3gos  ydsby
01690030 3d0gdo 3Jmbs 99bsBmbadmwo dgodmg Lowgdo
30009000 BY0ZWOom. 5MHILOME0 09FF00 EIGHZOMOMZ0L
339MsmdMmMoLo  LOTsMWOl  OM®MS  Q96TogMdST0
9993069006 s 9939, 930 LoMYFIOOL OIHMY3OL FoTm
B> Yool  3mbLEBOmNI30s BmoMys @S 3BoErgdols
33063306Mm3560 B99300900 5005 (LL9Hsm0 #6). 5IOH0QS©
500603bgdMms 990090 3wwobozmo LyGmsmo-13,12,11,21,22,
23 300@ms 3913930 AobgMEo 230603069800 s 17 s 27
3000 ILAOYIGONWo 330633069000m. J39©s YdsbY 30

25



43,42,41,31,32,43 316306030  3d0gdo  asdmbs@eo
39630350 )MH0 300390 batolbols 339m00m.

[tem type: JPG File
IMG_20210] pate taken: 29.03.2021 12-18 MG 20210527 1  IMG_20210527_1

21853 pimensions: 4000 x 3000 63439 63445
‘ Size: 2,84 MB

#6 o #7

306390 Jgobol  33MObsemdol  sbsEMmyoWGS,
93996065 mdoL gAMoL 35309bGL 930003590 MmEO
309560090000 339MBsMdOL Bo@o09gdol dglodergdanmds:
1) 300390 0035¢woljobgds  sOLYGdIMWo  3BOWMS
39L3900L  9dBH®OJ305L s  0B3EWBEBHMW Mool F9I3gmd0m
Bobgtrgo  033wsbEPPby  3dowms A[3MH030L  sAIbL.
33905 go5BY ©VMWMIB00  ©IBIIHYOOL 0By 2139
0033sbEgdol d9dzgmdoom.
2) 090m69 5393050905 0m35eolfobgds  sMBYGdMo
339L3900L  3MBLgOMZsGOME  33MOBsMBL,  BsBMbIMOo
37939000 boygMmYbgdol s0YIBsL s dmblbgwo Godol
boolgdMMo  3mbLEBHOMJ300L  sTDsEYdSL, bmerm  J3gws
gosbg 96 0b3ws@gdol Bsbgtp3zsl s  3mBLEG®I309d00m
503965l 56 dMsblibgwo 3MMmmgHol ITBHIYIS.

26



353096@3>  doomm  M93md9bs30900  3MBLEHMWI300L
3393500565 53bjgombomagdols QBN MOJOMSD
©5353006900m. 3960dME, 306008 VAWML SOLYdMWO HYLWEOLOL
dobgz0m, dgLsdsolo 8m3zeol s 330603900l J390 ymxabol
d9L5bgd, 53M9gmM39 B0bBLMMO botrxgdols Gglobgd. Jocds@mbds
doom  2osfy39gBHowgds  3oMol 0Ol sMbgdMEo
MH9LmOLYdOL A5TMYI6gdIOL MoMdDBY. M9OIsW MO FoYMId
@5 033sbGHMEmaom®mo  BsM9390msb 35380690000 36
00b0dbs, ™A dmIogwolomgzolsg 3ombgzol 60360l J39d sygbgdls
003sbGHO30000 5Bl sdIDMBIL  (beyBsomo  #7).
bmGomo# 8-bg boms BBL hoGo®mgdmamo 939Mbsermdols

890055 BgEs g1y 3w EHIBY 3MBLAONI300L sew©EIbs,
bowm J3gs gdsby fobs 3dowgdols 3960GH035 G0 33930l
00053l MHgbBOgMO(305, @S  dMLsblbgwo  LowrozmbmMo
30653 MJ300L  O8BOIIL.  353096¢0  ©M0YYOME0S
oOLgdMwo  3mbLEGHMI309d0L  25TMYgbgdol  MHMgdOO
360bmBols Jglobgd. 39MHIM® O3 0m35¢0oLfobgdL 5-7 ferol
399099693000 5EB350MBL s 53539 O™ 35:3096GL dogfims
0905  00mIgdbo3ME0  39IBGZ0MHM30L 05306
5M0YOOL 530090 MdOL Fglobgd.

#8

500000  bgdmm  04dMoEsd  299mAEobsy  Fgodanrgds

303505M©M®, O3 033esbGHol  boby®dwogzs 396

3bJ30mboMgdol  dobgbgdo  IM35wBIJBHMM0b0s ©S 96
27



8900¢09d5 3035(90mm 9O JoBgbL 96 HolZ-BoJBH™OL. 3060l
0OML  OLEOLYdOL  oglodsErMmo s MOEGoMbaMMO
23990yg9bgds FoMdmoygbl  BobBommmaome 3OHMEILL  doMol
©0Mdo 1533900 399960360 5399853900l Qo
094560m69393¢™Mgd0L  Imgdggdol M35wbsBOHOLom. 3060l
©0OML  2odmOBgms©  dmzwol s  9jodmsb  dMdogzo
090035¢0gOHgmdol 3938 gmxrbol 9930 gdmds,  MIboE
0053905  gobsblmEmo  bsbxgdoz  360d369wm3zs6Hows
sdbbgM9g3l 3530963gd0L 0Bl 033 sbEHOL FIogzmdol
dqLobgd.

©WoGINGIHS

1. Tpesy6os BH, Illep6akos AC, Mumues JIM.
Oproneauygeckas cromaronorus. 2006.

2. Klineberg I, Eckert SE, Zarb GA. Functional Occlusion in
Restorative Dentistry and Prosthodontics. Edinburgh:
Elsevier; 2015.

3. Tao ], Wang D, Jin A, Xue J, Hu S, Yu H. The role of
gingival mechanoreceptors in the tactile function of dental
implants. Neurosci Lett. 2022;775:136502.
doi:10.1016/j.neulet.2022.136502.

4. Papaspyridakos P, Chen CJ, Singh M, Weber HP, Gallucci
GO. Success criteria in implant dentistry: a systematic
review. ] Dent Res. 2012;91(3):242-248.

5. 356MmbE Mmool 396¢Mo. ©0963sMMHo
00356¢5300. bgardolsfzomdos:
https://parodontolo.ge/©9b&s¢06H0-00356@s300l-35/
(§30mol MmsMomo: 2026).

6. Berglundh T, Armitage G, Araujo MGA, Avila-Ortiz G,
Blanco ], Camargo PM, et al. Peri-implant diseases and

conditions: Consensus report of Workgroup 4 of the 2017

28


https://parodontolo.ge/%E1%83%93%E1%83%94%E1%83%9C%E1%83%A2%E1%83%90%E1%83%9A%E1%83%A3%E1%83%A0%E1%83%98-%E1%83%98%E1%83%9B%E1%83%9E%E1%83%90%E1%83%9C%E1%83%A2%E1%83%90%E1%83%AA%E1%83%98%E1%83%98%E1%83%A1-%E1%83%92%E1%83%90/

10.

11.

12.

World Workshop on the Classification of Periodontal and
Peri-Implant Diseases and Conditions. J Clin Periodontol.
2018;45(Suppl 20):5S286-5291.

Nicoli LG, Malzoni CMA, Costa Neto PF, Marcantonio C,
Pigossi SC, Rosing CK, et al. Patient-, implant- and
prosthetic-related factors on peri-implant mucositis and
bone loss. Braz Oral Res. 2024. doi:10.1590/1807-3107bor-
2024.

Rosen E, Volmark Y, Beitlitum I, Nissan J, Nemcovsky CE,
Tsesis I. Dental implant placement is a possible risk factor
for the development of multiple cracks in non-
endodontically treated teeth. Sci Rep. 2020;10. Published
2020 Jan 9.

Carcamo-Espafia V, Cuesta Reyes N, Flores Saldivar P,
Chimenos-Kiistner E, Estrugo Devesa A, Lépez-Lépez J.
Compromised Teeth: Preserve or Extract? A Review of the
Literature. J Clin Med. 2022;11(18):5301.

I'ycetinoBa HM. PerpocnexTuBHBIN aHaINu3
OpTOIIeSUYECKOTO JIeYeHHs OOJBHBIX IIPH COYETaHUU
IIOJIHOTO M YaCTHUYHOTO OTCYTCTBUA 3yOoB. CoBpeMeHHas
cromatojorud. 2019;(3):69-74.

Kupka JR, Konig J, Al-Nawas B, Sagheb K, Schiegnitz E.
How far can we go? A 20-year meta-analysis of dental
implant survival rates. Clin Oral Investig. 2024;28(10):541.
doi:10.1007/s00784-024-05929-3.

Kondo Y, Sakai K, Minakuchi H, Horimai T, Kuboki T,
JSOI Clinical Guideline Working Group collaborators.
Implant-supported fixed prostheses with cantilever: a
systematic review and meta-analysis. Int ] Implant Dent.
2024;10:57.

29



©096&s6 003¢sbGHMErM0530 330l 5Mydgb@ogo0ls s
2M583E0630L 3M:M39MMYd0: 05653900MM3) 8oMTYPdO ©S

320bozMo 89@gagdo

3020 89M05330¢m0, 3903060l 5350909IM0 MJEBHMGO,
Ph.D., MD, 36mgqbm6o.
0d0obobL 33560EH M0 MbogzgdLoGEEO

BLGMsgBHo

d3wob  592996@5300L  3OHM(390MHJd0  MebsdgM™m3zy
©96@9MmO  033esbGo300l  B6bEHME  3mI3MbIBEL
0om8moygbl, o3 obsbogl  doBbo  033esbEol
33000 396053L9d0Lm30L Lo FoMm d3eol
36515305600 dnEMEmdol  3GMdgdol 239005 FMb.
00b0dbmeo dodmbogs 4960bosgl g0l 5w9ad9gbEeEool
Q@OML 259Mmygbgdm 1sbsdgm™3g 3H9db039gdLs s Toliogngdls,
350 0ol J0dommv)en dgeol Mga9gbgMogost (GBR), Lobmi-
@og@obyolb  3OMEIENOIRL,  swggm@wy®o  Jgeob
93396@5305L o Bbgsalbgs gMon@ol doborgdls. sbscrobo
dmo393L 00mdsBoErgdol d96mBg3U, JoOmGyome
3OMGHMIMEgOL, Dom3o@gdol 0563969090 QS
239600093900l JoMIMZ9L obergls 30006036 dMbo39990DY
©94OHbMdOM. ©IBEHIWMMHO 033WsbEHE00lL 39B0EsEIdOL
3600369™356 b65{owl dgamol s9a396@ o300l M50dg B3mMIs
QB FoMmgds,  sdoGHMI 50  3OMEIOMOIOOL  ASsDBMYdS
3MEOWYOYE05 3OMPBbMHB0MGdSO Mdge35000560 99900l
90LoM9390.  B0MIsLOEgdol,  FobodsEw Mo  0b35BomEo
39dbozolo Qo 693969653090 399bmmyogdol
dmmOOmobgmwo  dorfg3gdo  33woezs3  BMHol o3
B96193900L 3OHMPbMBOMYd5MBIBS O [oMBo@Hgdsls.

30



15533560 Lodyzgdo: dzerol s93d9bHoc0s, Js®owemo dzerol
49896903603, ©IbHIC B0 0d3¢rsbBHgdo, LobrberogBobgo,
293l dormo  dsbsergdo,  5erg9memeho  Jgool
39899695305

1. 9gLbogoo

996G 033ob@E0sd  Mg3mY30s  IMIbObs
Q39O M0 300egd0L 503960l bgzgmMJo,
3530963Hg00bm3z0lL  BbJgombogrm@o s glg@olzmedo
29005093930 gd900l 390035Bgd00m, GHMIgd03
05gdl0doME  Yobm3zEgds ¥496936M03 3doms IF3M03U.
0099939, §o635@90wo 033WsbES300LmM30L LsFoGmms dzwrols
5933°GMM0  dmEgwmds s badolbo  Lomsbsom
mbGIMobGHIMo300Ls o 3MIGE3500560  LEOdOMOHMBOL
MBOMD39wLIYMBI. JBOWOL  ©I39MA30L, 35MMPOMbE IO
Q55350J0900l,  BHM3d0olL 96 MbIygmwowo  ©yngJBHIOOL
090009y SW3gmEGO  dzwol Mmgbm@d3os bdoto 0f393L
LGHObIOEGHMWO  033bGEsE0oLmZ0L  Ly3zdsMobo  dzerols

Bo3egdmdsls (Al-Bayati et al., 2025; Dam et al., 2022).

d3wob 992396@s300L 36OMm(390MHgd0 3609369cm3bs
2396300505 1980-056 {argddo domo ©bgMaz0L 909y,
99b3960896¢ Mo QOMR0b 395030 396500
©M399996@0MgdM, 36OHMabmboMgds JoOmGaome
36OMGMIMegdo© (Buser et al., 2024). 535530690 9953559000,
003wsbGol 8Jmbg 353096@gd0L 50%-bg TgBHL glsFoMmgds
dzeol 9998396 Go300l M50dg gmETs 033w sbEHol
™33H0doMHo  3mBogombo®gdols s gMdgargsosbo
§o6M0539d0l dobowfgzo (Benedetti et al., 2022). bbgsslbgs
JoOG0wo A9dbo3zob, dmfobogg 00mdoLoegdol
0909999539050 Qo mbGH9gma969%ol 00ME ™Yool
230999x MdYGOMETs 4939050 AS9BIMMMZS  I3OBMdOL

31



d9L5dEgdEMdYd0  dgeol Moo sbs@mdool  dJmbg
353096 9d0Lm30b.

a9l dodmboggs  asboboogl  dgwol  599a396@ 300l
00006569 dMBo0gmdl ©IbEHsWME 083w sbEmEmy0sdo,
13m3960MHJOME0s 933000 39d60390DY, oo FmEOL
000sOHmMeEn  dgwol  M9y9bgMozos®y  (GBR), Bgws  ydol
Lobmlol 5133963 5305%Y, 5E39MEYHO Joob
3mOH0DMbEHIMOH 5 39MEGH03OWO 598396 0(305DY, 1939 3
36MHM(390M9dd0  98mygqgbgdre  bbgosolibgs domdsloergdby.
23905 5dols, 2obboMwos 3obozMMo A5HY39G0wgdOL
300905,  HoMmBsBHgool  3sB39600wqd0,  QoOMMWGdNd0 @
239630000690500  Fgdbmwmy0gd0, OHMIWIO0E 296530MMdJIL

dgwob 6939696053090 360H:M(39009MJd0L dmTogowls.

2. 35600 g0l M®9a9bgMs3os (GBR)
2.1 8030960 3606303980 ©s dgoreaool 356300054985

JoOmmewo  dgarol  MgagbgMsgos  HoMdmoagbl
©96@ME  033esbGHo3E0s80 ghHm-9hm  g439weby 3OEWS©
©M399996G0MmgdM s [oMmBo@Gqdmee dzwol sadgb@szool
3996035L. 3M6398309, 6HmIgeos 533} 0M9OMI0s
3960mMbEHMwMy0sdo 9095OHE0 Jumgzowols
9395960530006, 9x3mdBYds  LogMEol  FgbseBMbgdOLs s
MXOIJd0L  JgMBg30m0  3OMWOGBIMHS300L 3H0bE03L.
05(09O™o d930Msbgd0L godmygbgdom, GBR byl wdeols
000 Jumz0ol LG 3OME08gMSE0sL dgeols gngdEdo,
bowm byl Mfgmdl  mbGgmygbmdo My 6ggdol B
30gM5305L O3 bogMgdo (Buser et al., 2024).

GBR-0U 2963000609350 dcmeom 35 {iewols 356353¢0mdsd0
©abgafo OMamO3 JoOmGyomwo g9dbogzs, 1939 obogrols
99Mhg30L 36106(3030. MM 3OHMEHMIMEId0 09gbgdbgb
5569 HBMMBI0MYOIQO  FIBIOMMYOINM  3MOGHIEHMORGHMEM-

32



00qgbol (ePTFE) 099300s690L, ®mdegdoi bsFommgdbab
09065  JoOMMHA0Me  53MEGOSL.  MsbsdgMm™mzy  3ModBH03s
QQOEPOMO®  POIWIZ0PS  BOMPIRMIQOMIOIPO 305 g6MB0
0930656900L  459mygbgdsBg  3MOHODBMbEHIWMOHO  9ad96Es-
30oobm30L, bmwm GHoEbom 453saMgdrero dgddMmsbgdol 6
PTFE-L  @50mygbgds  ©Bgds  Lobwyegge 35605630
390GH0350O0  593396@s300L  L3gbs®gddo, Lowsg  IgEHo
399960399600 BEBdOMOHMBDsS boFoMm (Buser et al., 2024; Urban
etal,, 2016).

2.2 3¢00b032960 35802996985 ©5 997603980

GBR 6583969805 bbgoolibgs 3eobozm® Lo@wszosdo,
dom  dmOoLb  ©oYm3bgdgo  033eobGogool  MmU
003sbGHol 256gdm 5MLYOMWo ©IRIJAHI00m, JJuEHOsdE00b
990030 5e39gmeol WGl Jg39gdobm30L,  SEIZ39MEIMO
Joob 3mO0BMbEGHswmGOo Qo 390303500
5130963 5300LM30b. 36MHM (39O 296L53MNMIdON
915399GMM05  ©I6GIMOO  083¢sb3GHJool @oMdqgdm 2 30-bg

99¢0 ©930L396300L 96 BgbglBGOE00L IRIJEHIOOL O™
(Lee et al., 2020; Chinnaswami et al., 2024).

PASS 36063030 §o60mopqbl Bs®Bml  §o®mdsdgdreo

GBR-ob 99092990bmg0l:

1. 306390050 b1M35: 5dsdMEMOOL Q50M9dg FHOMdOL
Qb3S 09306560l 9gb3mbogool 0530056
3bOE30EYOWS.

2. 9bgomagbgbo: 509335 M0  LobbErdmdsoygds  d3wrols
dgbmM3900Lm300.

3. bogMEol 99bs6BMbgds: 39806960l 3msxrliol 309396¢309.

4. LEGHSBOWMHMDS: FMHOREOLS S F9ddMIBOL 0TMBOWODS(30s.

0MmmEOOMobge  0bmgzsogdl  9093m36905 4306500

396035, BMIgoi  30MsGHILMdL  0dwg3s 3530960

300x8mOGH0LS Qo 39600993900l 399306900l

33



0350bsBOOLom  JobodogEs  0635Bommo  Bws3ol
(Bogzangmols) Bomn3z0l ABom. GgsMgdomds 33e9390ds 56396,
6Omd 23000006 3H9dbozol  godmygqbgds  ofjgg3l  bs3wgd
3LEGHM3IOIE0M 9O GdGOL, beagre 06560MBgdL dzerols
058900l 89oMgdo  35B396909L  BHMOOEOME WS
39960390056. (Pappalardo et al., 2024).

dgemob dndommymn Myaabafapns

dagmnly dagnmaabio dndafogmo  bobbedafgggdol  abogon dagmnb
aamabnmagnb ©IgIdHnk Moagbafmaponb Rabmma Bamdmats
Bmbal Bgabde dgddfmabinh  @fobbamobnagnnb
godndamgte  AMaBbimoBhognm woyBgda BmboBn

2.3 3a00b03960 J9098900
764 003wsbFBHOL  dMMEOMobgwds  MHyBHO™UL-

39JAMds  56se0Bds, LM 6-ferosbo ©s3306M39d0m,
obggbs, MMI o6  sOLYOdMOL  I603369wmzsb0  oblbgs39ds
2390056MR9boL 5B39698gdd0 033esbEgOL JmeMol, MHMIwgdos
599690105 gOHmOH™Me GBR-056 9o s dsm dmeol,
MH™Igdo3 ©9Y9690eos bo@Gome dzserdo, mM039 X3RS
3050fos 95%-bg 99¢) Fo0o@gdol dsB3969dgerls (Cengiz et al.,
2025). 9bas3bo©, gONEI6GHM0s63s ©H330603900Ts  33eg350
©5530JboMs 3603369 M3z560 39MEH039WIMHO IZeol ToB)ds
Lofigobo 4.46+2.76 90 ©09539dGH900sb 0.27+0.22 88-0c0g GBR-ob
9990099, M0l 9900925053 5390l LoMIYIO0 TJIMYOSPO
0gym 6 ®30L d90c0ma 599209630090 Qo
6557920960090 5Q0WgdL dmMob. (Simoni et al., 2023).
LobBHYToGH @IS  Jodmboggdds, MMIgdoi  GBR-L

55690096 5839630 300L Se@gMboGomw 3H9dbozgdl, dsom
34



oMol dWMIMOO  AOFEHOMIOLS S OLEHMIJFOME
mbG9MygbaBL, osl3369L, GMA GBR 43m535HMBL 1iEod0E®
©>  989JONO 3ol ogRdghGegosl,  BO™ B
2390093930l I5b396900 s YBOM FOMYbMDBOMYOSO
9900999000 (Chinnaswami et al., 2024).
3. D90s ydob LobMLoL smdgbEoE0s
3.1 sbsymdorytro 3s6boen3980 s 539698960
gooL LobmLio FoMdmaoygbl godm{zg3sl Bgs Ydob 3965
05630 083¢sb3HYOoL 2obmogligdolmzol. Bgs g4ool 3965
05600 30Ol ©H35MR30L 909, F0dOBIMYMIL  MmEO
RNOMG iy Ofe) 693300 36MHm3qLo: dgeol
3953®039G9OHO  ©9dMmEIoMmgds s  Lobmlol el
J393000  36930530Bog0s.  gu  3MmEglgdo  bdodo  0f393L
B399 gdc030  033WbES300LmMZ0L  Ls3eMobo  dgeol
LodoEEol  653WgdMdL,  LObML-EogEHOL  3OMEIMOId0
693969005, MMOgLsg boMhgbo dzerol Lodsweng 4-6 33-by
Bo3wgdos (Bathla & Bathla, 2018; Alhamad et al., 2023).
365000960l d906M96s, MMIgwos Bgs 4ool Lobmlol

905 Hga30MOL BsM3L, sMOL  3MH0EH03MWo  bs@mIom®o
LAHONIGHMOS  LObMLOL  9MYTIbBEHOEOOL  dBM(3gEMEMOTO.
09006560l d0sbMmdol  JgbosBMbgds  9ME0wgdgw0s
0963539390 F90093900Lm30L, I3 30609 39OTBMOH(30900
d90degds  GoMdo@gdom  0dbsl  dsGorero  dBsogMols
99806560L s0ybol 3gdboggdom (Alhamad et al., 2023).
3.2 Jotrigoremo doogmdydo

L. @s@Hgomo  RobxMob  Fgdbozs  (Caldwell-Luc

Jdoqgmads)

WOBHYMOWNMHO  BobxMol  Joamds  MBgds  mgOml

LBOBIOG© Lobmlol 093396 5300bm3z0L,

2396Ls3MMEOGdom  8580b,  OHMmELs3  LsFomms  d3erol

Lodool 3603369 M3z560 Fo@ds. 3MMEIEMMS IMO33L:

35



2. bLEMwo  bobdol  3M3m39M0mLEIWMO0  bsggegomols

a09350.
3. @M  BGMsmEmo  gobx®ol  d9dabols

Lobmlol 3g9gwrdo.

4. 865000gM0L 99936560 BODHOEIS 5f935L.

5. 330l 3M5x3E0L dobogols Immogligdsl.

6. BBXOOL RO MHIBMOIOMIISPO 353960
093065600.

7. @©5050Mmdol  goMgdg  FOHOomdOL  30MH39WH©
QobYM35L.

9L 39dbozs 0dwg3zs JoMrmEyomwo 39¢0ol 3063000
30999500Bs300L  Bsdwoegdsl s Jglodergdgero bgds
36009369 m3560 I EMEomdols 305Gl 9gBEobs.
dgbmM3g0sL,  Gmames  fgbo, 4-12 39 LFoMEYds
003wsbGHo3050©Y, ™I3d  JOPOMYo  0d3sbEHol
Bopads  dgbodergdgaros,  GmEglbsg  Bo®hgbo  dzeols
LodoEg 50gdo@gds 4-5 99-U (Tatum, 1986; Boyne & James,
1980).

GMBL3OLGH MO0 Joymds (MBEIMGHMIoL G9dbogzs)
mbGHIMGH™IoL  Ggdbogs 230535DMBL  bogargds  0bzsbowmE
3G gmbo@ogzsl, MHMEILsE LBoFomms MBMMm 3:mblgM3sGH0o
9935305 (OGmymeE  fgbo, 3-9  389).  093W030039W5©
s0fig®owo  Summers-ob  dogM, gu  Fomds>  0Yygbgdl
5680000930 MbEBIMGMIGPRL 033 sbEHOL  FMTBIIdOL
500l 39939mdom LobMLOL BBZIMOL SLsfgzs. GH9dbogs
653969005, OHMOgLoEg bsMBgbo dzeols Lodosmerg 50qdsdgds 6
99-U o LyFoMOMgdl 4 99-Bg bozwgd Lobrliol BLZYMHOL sfg3sL.
M3005BHLMdYd0  IMo3s3L  9030MdEe  Jotmeyoen
535MAL @S 033¢bBHdol  ghHMOOMMs©  Boadol
d9L5dEgdEMdsl (Summers, 1994; Bathla & Bathla, 2018).

90b608s¢n o 0bgzsbom®o 394603900
0mmEOOMobgm  0bmgsgogdl  8093m3bgds  docrmboo

36



399w09Mgdmwo  3930Msbol  garg3s30s, MHMIgarog  0ygbgdl
306BHOMWoMmgds© 30000530036 {Bg3zsl  6s0gMOL
0900M560L  290mbogmeBd©  39ORMOMS300lL  F9I(306090v)0
0ol30m, s 333093HIO0m oMM GHMIBLZOILEHIWMEGO
dopamdgdo CAD/CAM JoOGoMwo 950¢mbgdols

abyfMmyeno bobyb-cmnwhnban

A AL

T

299my9bgdom (Pozzi & Moy, 2011; Bathla & Bathla, 2018).

bty Lobolrondobge: Bgminfe fafbog

3.3 3006037960 {o6ds@gds 5 Fo60¥)Egd9d0
37



369935000560 33093980 099(ggd0sb LobML-croREOL
§o6853gdol  Fob39bgdganls  90%-bg  IgAHL,  003esbEHgdol

239050960l 3sB39bgdgdom,  OMIgdol  F9IMYOSOS
BoBoe 935 do hoade 083w sbEgdmsb (Wallace & Froum,
2003). dm@mOH™obgwds Msbmdobgdmwds 3wobozm®ads
33w9359, MHMIJWOE  SIMPIS  SEMIWIBEH0IMGO  dZerol
Boboom  AMOBBHOMJOL O JMOBGHOMIOOL  256M9gdg dos
Lobmbol  BLIYOMOL  gEg3zeEosL,  9B39gbs  FgOGmdIO
00835630l BEd0EWMOHMdS s 36006037900 F9ga00 JOPO
{cools 99009y (Sansupakorn & Khongkhunthian, 2024).

30639050 FoM0YIENGds, MHMIJOE 93930000
LobMLOL  5Tg6EHIEOLMD, 9GOl  Tbs0EYMHOL  FGIdMIBOL
390006530, OMIgeog bogds 3OHMmEgOgdoL 10-30%-Jo.
93069 39053MmM5309008 1dgBHgbmds [o®mdo@GHgdom Fgodargds
0gdbsL B Mo  3meoabmmo  39ddMbol  TgBoboom 96
53006060L §9dmm0. FgmEso 250 gdgd0 Imo3e3L bgws
goob 93539 LobMLoBL (1-3%), AMexEOL 0bggdaost (<5%) s
003sbEHOL 2505500905l LobMiTo, MoE 08305000, Foasd
LoF0MOMIOL ©9YMm369dog 6935l (Alhamad et al., 2023;
Bathla & Bathla, 2018).
4. mbGHYM3WILEGH0MEOO ToboEgdo
4.1 3075003035305 ©s 030U98980

330l 3MoxGH0MO0L Foloergdo. 3wsboG03s30s FomO
§o03m3Md0LYS s 9d500a9bermdols dobggzom:
573H™M96MH0 3M3xEHIO0 G MYI6IM0 d35o MHBYds MMM
LGobIMEHI© Tobo MBEYIMYI6MM0, MbEHIMobomJzoMo s
mbG9M3mbMJ30ma0 ™30L90900L odm. 5Bl 5RO GIO
903938 J390s ool 3Mombgl s GHMAL, B0o3s3L, Bgws ydol
A&09IOL I, MBOM OO TMEFYWMIOLMZ0L, MGIML BOMSL.
3MGHMYM9x33HY00 983969896 dzeol 39l BMEOI0MPISL s
LOHME  OHJIMEIPOMHYISL,  MMIzs  Fomo  49dmy9gbgds
99D0MOMwos EMBMMO SEYOWOL 535™d0m, F9BOOICO
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b9IoLH3MIMBIOM s 3M3OMPBMHBOMYdsO MBMOdE300L
056396909000 (Chavda & Levin, 2018; Maiorana et al., 2019).
5a0MaM583EHJO0 535390090 5Q505boL §353MM0 dzs¢0
(3990699a-53bdoM0 dgeools SEMYMIRAE0, FDBA;
©990696M5c00Hgdwo 24990699a-253bdoM0 d3eol
semaMoxn@o, DFDBA) mH6Mwbgqwymal mbdgmimbovdsom®
BoPBmgdlL, Bma0ghHmo MUEIMobdzom®o 3m@gbsoswom
99656Bmbyd Mo beMol 39gEH™OHgd0L 990390000.
3EMYMREJO0  259MOHOEbIZL MBMMO 5AOWOL 535MBSU,
053650 53909096 MMM MHOLIL 535JOOL Fos3gdols,
dombgogzo 935360 833539008 3OHMEMIME9dOLS.
0MWMEOHMobwo  30LEGHMINORMIGGHOOMEO 330093900,
OMIId0E3  9©MGOID  sema®mInEoL  bofowszgdls o
0m39gdl  Lobmlol  smdgb6@EoE0sd0, 963969896 TgoMgds
990099900 (Dam et al., 2022).

JugbmgMmox@gdo Abbgzowxngbs GJmlbisbols dgarols Fo®dmgdwo
dobgoewo  (9sy., Bio-Oss, OsteoBiol, Cerabone, InerOss)

fommopbL 939@sbY BOONME 399033
JB9bmaGsBEHME  ToLoEsl.  LEYMOOBsEO0LS S 3O gdOL
dm30gdol 99009y, IMRIbowo dobgMoMo bBMYIEHIOS
MBOHYD39wymBl JgLsbodbsg MUEIM3MbJ30® M30L9d9dL
©5  dmEmEmdol  BE0oMOMLL.  bgro  MH7BmOmdE00L
058396999¢0 (fegdo) 0650BbBgdL LogMiaL
003sbGo3oolmgol,  dogMsd  0fj3g3l  BoMBgbo  aG®oxzEob
Bofoas3gdol 0b@gaMogosl dgbm®mEgdmer dzswdo. 33e)39d0
93969096  §o0o@gdol  Fomoen  sB3969degdl,  MHMIWgdoE3
990560905005  97EGH™MYI6IO  3M08EHJOML 0936  3wobozme
209my9b9dsdo (Chavda & Levin, 2018).

5¢3¢0sliGo3meo dsbsergdo LobomgHMo dgwob
0993309 gdo  dmo3o3L 39 30v3-83mbgsGol  39Ms303oL
(3000MHMJL0S353H0G0, B-G6035¢3E0odol 13mbRsG0),
0005gdBHoe Jobsl s 395w E0dol bLeEras@l. gl dsbogwgdo
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330535H0M096 99mBM3 bgedols)3mdmdsl, 9350900l
239053990l MHOLIOL  MVOLYIMBL S JMBEHOMEOMYGOO
M9HMM3300L  Fobolinsmgdgdl.  MmORPsBosbo  3sen30vmdol
3mbBsGO (BCP) 5960005693 30006OHMJs0535EH0EHOL
UGO00EOHMBL  B-TCP-0b  M7HBMOHBIOMIOSMILMSD, o3
MBOMD639YMRL  Eodosblgdee  doymdsl  d3wrols
69396965300b50d0 (Dam et al., 2022).

b GHJM3WIBE0)OHO0 BoboEgdols Lobgmdgdo

4.2 3sLoeol 99mBg30L LGMOGJP09OO

1. 9sbogrol  dgMbgzolol  dbgzgwmdsdo  vbws  0dbsl
000300 ©IRIJAHOL  Dbmds s 3mbBoyMES309,
9b65@G™B0MmO  0sMJMBS, 353096GHOL  BoJBHMEMGO0 ©d
930bmdozmMo dbsBGYd900. 90900bsty
9()30(39999d900 FboMl M F9gOL 3900099 JoAMIOL:

2. 93069 ©9n9d@9d0 (<5 99): Abmemo JugbmyMoxn@gdo 6
3EMm3oLB03MOO Toboergdo.

3. bLsdMpwem  ©yngddHgoo  (5-10  83):  3mI3MBoGMEOo
3600x3G 900, 33 MygbmHo d3eol dgemgz0m
JB9bMAOSBEHGODB b 5MYMR3EHIOMD (mamdis (qbo,
1:1-09b 1:3-00g 0965x35OMd0m).

40



4. ©oo ©Ix9JAHJo0 (>10 83): 99GH™AIDMOO dermIMGO
305833900 96 bsfows3mzsbo, sMEHMYMmIxREGH00 BEOEIMHO
Borg3900.

5. Lobmbol  992396Fs30s:  Jugbma®egdgdo  (Bio-Oss,
OsteoBiol, Cerabone, InerOss) o6 osmy®og@gdo,
OMIGDo3 94300 IILEGHMOGOMO  gMdge35005b0
§o6053)9ds (0op.Puros® Cancellous Particulate Allograft,
Puros® Block Allograft.)

Puros® Cancellous Particulate Puros® Block Allograft
Allograft

OMMEOOHMObYEo LobGgdsG o dodmboggdo

300mgdL, (OIUYS oM sOLYdMIL 360 dzbgermgsbo

2306Ub353998900  0839bGHYIOL  QoIMBIbsdo  Lbgoalibgs

358G Joborgdl ImEOb, MmEILbsz obobo Lsmsbsm sGob

3960bgMo 30006039960 6396900LmM30L, MIEs SEMygbmMo

305833900 583969996 dzeol MO LMy dmdfoxgdsl (Win et

al., 2024; Chavda & Levin, 2018).

5. 5¢39m@m0 Jgol Mydgb@oE0s: 3mMm0BMbEIWwMMo ©s

390H035@ M0 ¢gdboggdo

5.1 30060 Y2bHSCPIH0  SHOMROGIFIIO  SCPIIICINIDO

900l 97138969605

o 3mM0BMbGIMOO dzwol ©IBoEoG0 MBOM  bdoMos,
30009  3IOGOPWIM0 > BMPIQ  YFO™
36MHMabmB0oMYd500s 1F3MbsM®. 39603900 Imo33L:
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® GBR Bofogmszmgzsbo 3058339000: 439wWsbHY
393039900 doamds,  0ygbgdl  MHIBMOdOMIdS©
399065690L o 3MI3MBOEIO AMOTBEHIOL.

®  dM3MOO  M5x3AHJO0:  dMEAMAPMMO b6 sermygbmeo
330l dMm3qd0,  ©odsyMgdmo  bMsbbgdom, M3
9bOYB3ggngl  LOHOYIGNONE  Fb3OEIFIAL @
LogMEoL 9boeBbgd.

0 5W39MEMO  Jgool  aobargBs:  BoBggbgdos  gofitm
03990030, MWL 59300 509335¢) M0 LoTsEry,
3@olbdmdL  3MBEGHMMWoMgds©  FMmEHIHOWMdLL
©9Y™36930g 9JL3sblosL.

0MWMEOMOobEYwds 3319350, OMIJGoE  9965¢0BYd
d3wolb dm3OO 3MIREHL 3mboEomboMgdsl, sh39bs, Grd

seggmerol  dfg9M3swosb  1-2 30-000  3MOMbsEGS©
ImmogLgds 50X Mmd9LgdL dgeools 296%Bm30gd056
UEod0HMBL 6 N30l FsbdoEbBg, 3OHODMbEH MO d3erol
35(%)900b Lodwgoeem 8sB3969dom 3-5 90 (Luo et al., 2024).
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5.2 3903035000 5¢39MIM0 Jgob 992896300

® 39030350 M0 592996G530s (oMMl MRMGM o
33603796 3590393980 5 RO YSIOOL YBOM To@o
95h396909wl 3OH0DMbE oM 363900906
99000g000m.  [oMmTo@gds  dmombmgl  bgdofg3boo
3996035L o 993mbz930L Lomsbsm Jg@Bggzsls:

® GBR 6509BmOd009ds00  999060bgdom:  GHo@sboom
390536900 PTFE 56 o@obol dsg «B6mbggarymals
390303500 doBgdolmzol  s30wgdger  d9dsbome
UBOBOOMBO. O MOOHMobgwo 3w0bo3mMo
d9000b393900L 969608900  sfgdL  HomBoBgdyem
09092908 LEWWIE  OHIOMOBOMGOs©O  oabowmdol
09336sbgdom, 653 3300035BMdL d9ds603796
13Od0WIOHMOSL IMEFOWGdOL M3gMs300L dotgdg (Franke
et al., 2024).

® Jd3wol  dem3NMmHo  mbrgo  aMexEgdo:  sEHMgbMo
03930 603530056 96 39MLoLD,  ITorMgdYo
530400l beMsbbydom, dgudwwosm doswfomb 4-8 93
39030356 353 gdsb.

®  oLEAMIJ30wo  MbBHIMabgBo:  2ob3Mm3bowos ddody
©989JHJOoLmM30L,  OMIwgdoi3  LsFoMmqdgb >8-10 a3

3960303506 9539odL, 3290olbAMBL dgeol
0565356Md0m o Mdgegdsls 3mGmE03mEGH™MIool 999y,

33193900 009490096  39MmEH035wHo  GBR-ol  {o®do@gdols
056396909l 80-95%-b, MmE9Lsg  doofgmwos  LogdEol
d9656PmbgdoL, 99306560 LBHOdOWMYOHMOOLS S 306M39ESO
©HMM30L 3M0b303900. FoOMMWGdgd0 dmoEegl IgddMbol
9gdudmbogosl  (10-30%), Gog  LoFoMmgdl  BOMboWS©
dmboGHM®m0bal 2Mex3E0L 066393008 1930090 SLEOWIdWS©
(Urban et al., 2009; Urban et al., 2016).
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6. 30006037960 2505(939G0wgdol FoMgds s 93MbsMdOL

©930803>

6.1 ©0s3b0UbH0329(%0 Jgislinds

3033w 9dum@o F9x35L90s Bmo33L:

®  3wo0bozMMo  godmzzargls:  dzwol  Logsbol/lodsmerol
3935309, 00 Jurmz0e0ol ba®obbols dggsligds.

®  MHOPOMYMIBOIO sbserobo: CBCT dgob
L53o6BMIoEgd0sbo dm@EMEmdol  dgloggsligders,
365300 LEGHOMIGHIOJOOL 0IBEHOBOEOMIIOLMZOU.

o MOHMNMIYOOMWO RJRTMYds: 083WbGHOL 0ISWMMHO
3mDoEomboMgds  gobolaBmzmgds  MYLEBHIZMIFOMWO
9mbM3z69d0L Jgliodsdolo.

239 mH0o InOmBOL ©I5gdBHIO0L 3ombol 3ereliogozsEos

9060l 9x9gd@gool  3eslogoE0MgdOL  BEBIBbIMEDYOE
BoPBml, Gog byl Mhgmdl 93M@bsemdol ©og)ad3zsly o

990099900l 9900569gdsls (Franke et al., 2024).

6.2 5¢mh9mbsHoryemo doogmdydo

93wy 003esb3gdo (<8 83) gohbs, MMAMOE 5MdgbEo300l
LogmEbeolbe®mosbo ser@gmbs@ogs 99GBgme 99dmbggzqddo.
3939-965¢00bgd0 983969096 033 sbEHOL FoLO®9d goo®mBgbols
05639690 qdL (>90% 5 ferobmgzols), 0mdas MBO™ gMdgeds
003¢sb3Hgods  998396GH0MdME  5©A0wgddo  Fgodargds
oB39bmls ©3909L0 3Mdgag5000560 00mdgdsbozmeo
306053 gumdgd0  (Esposito et al., 2015). gosfyzgEHowgds
03396@530sLy s Am3eg  033wsbEIdL  dmMoL  «bs
0035¢0b{obgdal 353096@0L 3609839696305, LsdgoEobm
9 M3oMgmdsl, 9BsGH™MIom® F9BM3gdL o 93mbmIozm®
B3I BHMOYOU.
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7. 3560790900 ©5 >MMZS

7.1
°

7.2

bdoto gotr0rwem98960

FO0WwMdoL  ©930L3gb3os s  9ddMBOL  9JudmboEos
g39wsbg bdoMo smmMwgds GBR 36Hm390©mH9ddo (10-
30%), GmIgerog ds@mngoos ( Buser, D., et al. (2017),
3MbLgGmZsGH0Mwo 09M5309: Jwmd3gdlboobol
399m6933b3900, 3F0O™ dmbo@m®mobyo gdudmbo®mgdmwo
9BMO306M 93500 F9ddM6gd0LmZ0U.

JoOMGOHomwo Bs0g35: 50509 BMMBOMGds00  d9ddMBOL
50mads 06399300l 39630msMgdol Igdmbgggsdo. Lim, G.,
et al. (2018)

0639930°

030300005 (<5%), 95650 LsFoOMdL LHOSg Bogzsls, doom
JmO0L 96EGH0d0ME03MmMIM9305L s 3mEI6E0MO gMoREOL
dm30egdsl. Fontana, F., & Rocchietta, 1. (2011).

3M553BHob M9HBMOd305
(B3¢0 9BMOHd300L 05639690900 (10-50%
3mE@®mdol ©356M335) ©9M30YIM0s BHgdbozals s
Jobogsby: Cordaro, L., et al. (2002

3BHM96MOmH0 deom3zgdo: 25-40% MH9HBmMd30s 306039 6
®39do. Aratjo, M. G., & Lindhe, . (2005)
3M9bMEomydmwo Juobma Gz gdo: d0b0dsermeo
dm3emdol 5356230, 009650 NONHETGTe]
M9dm©geotmgds. Mordenfeld, A., et al. (2010)

bgs gool LobmLols 23500093900
303539 LobMLo@o (1-3%), JOHmbozmwo Lobmlodo (<1%),
003sbGHOL 3950w gds  Lobmldo  (0830500).
Pjetursson, B. E,, et al. (2008), Testori, T., et al. (2019)
330098980 3639396605

8030690)wg0IRYY  ©BNIBIPNWO  bAHOGIOIOO

dmo393U:

53509 MdOL 256939 3060390 IHBLIM3IS.
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6000 JuMm300l 59335 IM0 FoMHMNZS 39M0MBESWIOO

90D MMH0 FOHOELMIGOOm.

39306560l Lomsbom dgmBg3s s BoJusEos.

3MbGHOHMW0MH90500 IGHZOMMZ0L 3OMEHMIMMIBO.

353096@0b 996MRg35 s LEAYO30bM M3EH0T0BsG0s.
9mf930L 90Y39¢)0 (99X ™dLgdL Fggagol 15-20%-om).

Wang, H. L., & Boyapati, L. (2006), Strietzel, F. P., et al. (2007)

8. 3563005098500  Agfbmagrmgogbo s  mdsgerol

Jo0s9em98980

8.1 deafobsgzg 8omdsbsergdo

1559956BMmdogrgdosbo (3D) 3930Mo 135030

(39635L900): 06030 IMHO  B3OBRMEEId0, OHMIGIO3

09969096  30MEIYMOPOMYVO©  300TIMHJOL  B0MIJEHOO

3sLoeEgdmMab  303d0bs305d0, YBOHMB3gYmRIb  ©yRgIBHOL

BMlEH  dggLbgdsl s @IYRMIPIEOOL  3MBEHOMEOMHYdS©

3OMxoL. 5©MYMNWo 300030 458myghgds  segzgmeols

49656Pmbgdols o vEg3gmeMo  dmMBoL  598396@ 300l

OB 009000LbdmI390 999908 5839690l (Benedetti et al,

2022).

DOHEOOL B3gGHMOHJB0 5 BOMEMRO0YIHO 3HY356033HJOO:

1. dgwol dmmHxygmygbydoznmo gowgdo (BMP-2, BMP-7):
3bollosmYdIM deogco mbGHgMobowdsom®o
d9L5dEGO MBS, 09930 5MLgdMBL d9053mm9ds
9d&H™30996m0  dgeol  Homdmgdbsls s 9650gdLSD
©5353306M9000.

2. oMH®IdMEOGHIO0m Gl(elo e Moo x0dMobo (PRF):
3MBHMEMA0OH0  HBOEOL  BoJEBHMOGOOL  3mb396GH®G0,
OMdgwoi  9Meghm 33093530  9B39690L  FHormdol
99bmE3900Ls s 3300l MHgRgbgMsE00L QodxmdILYdME
89©05900.

3. 6H93m330656¢wmmo 50580560 dsbobmeo

RodOMIMLGIdoL  Bhol  Bsg@mmo  (rthFGF-2):
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dMEMEMOMOBEIO 3313900 FbMZIXIO FMEILgdBY
939690l 3900350960 dgeols 9396965300l
230999x MdYLYGOSL.

4. 9ROIOM0 00965305 I3¢00l d0MIsBogdHg smglowo
3996400100 LEGHMMIMWo MxMggdo (MSCs) 56396996
BJoMgdM @S QoMAXMOJLYdIME d3eol ZmEI0MIOIL
J3g@s Yooy  3M93wobozmem  dm@gmrgddo,  Mo3
00990000908 Jo LodMTogzwm 30060376 450mygbgdsty
(Nature Research, 2019).

8.2 80b08s¢remso 0635 bormo docogmdydo

3™330MBHIOmo  Bsgogo3000  FsBmmo  JoMMHoo:

CAD/CAM  ¢gdbmemyoom 39690060900  JoMweyowwo

950mbgdo, Gwsdwgl (Flapless - mbs396Mm/@m®fmgsbols

536939008 256M939)  39db035bmsb  3MmTd0bsE0sT0, ST306MgOL

JoOneyome  GHMogdol o 9MIxmdgLlgdL  033EsbEHOb

3D030606900L LOBNLEIL 593F9bGs300l F9dymd (Pozzi

& Moy, 2011).

309BmgdotryMos: Y GHOORIO0NO d3ob KION

MBHOHWD39ymBl Jogo®mo  Jumzogdol Lgergdome 3390000

Mdoo  Jumzowgdol  dobodserMo  GBHMs3zd0Mgdom.  qu

2396L83MMMd0m  LsboMAJOEMs  LObML-E0REHbyOL O™,

LooE 39806560l 3gHBMmMs300L Moo I30M©Yds 30-40%-0m

G65003E0 0bLEHOWN6E 90 FgsMgdom.

sli3365

d3wolb 59928965300l 3OMEIMMd0  BsIMYs0dOS
36OMabmboMgdo®, 390  ©M3IY6GH0MGdME  0bEge-
39630905,  MMIwgdoz  NHBOME3gymxgb  LEGHMIsGHM-
WMRoO0  033sbEJOOL  FomBs@Bgde  3mboEombotgdsls
0o 5B5GHM™0MOO 306MmdIBOL EOML. FsHmNEo dzeol
69896965305 (GBR) s Bgs goob  foswol  (Lobmliols)
59130965305 (oMbl yzgmsby gs@ommo dglfsgarown
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»0JOML  bEHBIOGHE Y, T0Mbgezd®©  MbmMo  Mdbol
&63053H0Do30slmb  (FMGBOEMILMD) 535300609390
Lo3ombgdobs. JLobmaGoxmEgd0 Qo SGAMORBEHJOO
o0moygbgb  Tgbobodbog s EHgMbo@ogsl,  MMIwgdos
593069096 3530960l BHE9385BH0BOE0L s 3wobozmEo
9990b303900L MBEM3eglmdsdo dobomgd d9w9agdl 0deg305b.
3963000069050  d0MTsboEgdo s M9a969M0300
399bmmmyogdo 093056 39099000 99030
230999xmdYLGdOLs o 33MMBsErMdOL  FgbodErgdErmdgdols
29835MMgd0L 39ML3gdGH035L.

d3eools 0993396 5300L §o6M053)9ds dmombmagl
939960b5¢mdol  3mI3egb®  ogRTMOL, Bgdofgzboom
BML@E JoMrmeyomw &gdbogzsl, dsbogols Bo®mgdmen dgMBglols
5 35309630l Y6000 FoMHMIL. oMYegdgd0, 049930
obobo 083050 o6  5MOL, 9JBIIGHMIOS© 3693903060935
5039600 3606303900l OE30m, bem Fomo Fo®dmddbols
39000b393590 — OMME0 BsGg300.

LodMdogerm  33¢0g30L  F0ToMMYIEgdgd0  IMOEI3L
00mddoloErgdol 30190930l M3EG0dobogosl, bl
3ogdBHmEgdol  doffmgdol  LoLEYIGdoL  A9B30mMYOL,
30bodscMo 063500 3gdbozqgdol  obggfols s
240393500056 3905609000 3309390U. 56ROl
396300560905LMsb 9PN, I3l 59Ad96GOE0s  IMRGdS
05659906039  083bGHMEMaool  J3539mbgo©, Moy
Lo3oengdsll  obzgdy  9Jodgdl  obobmMEogeemb Moo
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3bs@MdomEo  godmfi3g3990L  dJmbg 3530953 gdOL  LEHEo
95000EG5300.

ABSTRACT

Bone augmentation procedures are a fundamental
component of modern dental implantology, aimed at addressing
insufficient bone volume required for optimal implant placement.
This review discusses contemporary techniques and materials used
in bone augmentation, including guided bone regeneration (GBR),
sinus lift procedures, alveolar ridge augmentation, and various
grafting materials.

The analysis covers biomaterial selection, surgical protocols,
success rates, and the management of complications, based on
recent clinical data. A significant proportion of dental implant
candidates require some form of bone augmentation; therefore,
understanding these procedures is essential for achieving
predictable long-term outcomes.

Recent advances in biomaterials, minimally invasive
techniques, and regenerative technologies continue to improve
the predictability and success of these interventions.

Keywords: bone augmentation, guided bone regeneration,
dental implants, sinus lifting, osteoplastic materials, alveolar ridge
augmentation.
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Abstract

The superficial lymph nodes of cattle represent important
diagnostic markers for the early detection and monitoring of
infectious diseases. The lymphatic system is functionally
linked to both innate and acquired immunity and constitutes the
first barrier upon pathogen entry into the organism. Palpation,
visual assessment, and continuous monitoring of superficial
lymph nodes-such as the submandibular, supramammary, and
others-often provide valuable information regarding the
localization, generalization, and intensity of infectious
processes.

In diseases caused by infectious agents, including
bacteria, viruses, and parasites, lymph nodes exhibit early
reactive changes such as hyperplasia, inflammation, swelling,
and pain. Evaluation of lymph nodes is particularly important
in the diagnosis of tuberculosis and listeriosis, where local
lymphadenitis represents one of the earliest clinical signs. In
addition, superficial lymph nodes play a significant role in
assessing the epizootic situation, as their pathological changes
may indicate the spread of infection throughout an entire farm.
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Clinical assessment of lymph nodes is recommended in
combination with additional diagnostic methods, including
serological tests, bacteriological examinations, and molecular
studies.

Keywords:  lymphadenitis, infectious  diseases,
superficial lymph nodes.

Introduction

The lymphatic system was known to the ancient Greek
philosopher Hippocrates, who referred to lymphatic vessels as
“white vessels” and lymph as “white blood” although he did
not attribute particular significance to them. Approximately
2,500 years after Hippocrates, the lymphatic system was
rediscovered in 1626 by the Milanese surgeon Gaspare Aselli
during demonstrations involving the recurrent nerve.

In recent years, the study of lymph node structure and
function has attracted increasing scientific attention due to
advances in immunology and the growing demands of practical
medicine. Lymph nodes play a crucial role in the formation of
both humoral and cellular immunity, interacting closely with
systems such as the sympatho-adrenal system and the
hypothalamic—pituitary—adrenal axis.

In oncology, lymph nodes are regarded as primary targets
for metastasis. In inflammatory processes occurring within the
organism, lymph nodes are among the first structures to
respond. Therefore, in veterinary practice, detailed examination
of lymph nodes enables veterinarians to assess disease
localization, which requires thorough knowledge of lymph
node anatomy, size, and location.

Functions of Lymph Nodes

Lymph nodes perform the following functions:

1. Lymph nodes belong to the hematopoietic organs;
lymphocyte transformation occurs in both the cortical and
medullary layers.
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2. They possess a barrier—filtration function.
3. Lymphocyte formation occurs in lymph nodes, as well
as in:
I. lymphoid tissues of the digestive tract,
II. the spleen,
1. the thymus,
IV. the bone marrow.
The majority of lymphocytes develop in lymph nodes,
lymphatic follicles, and the gastrointestinal tract.
4. Globulin synthesis occurs within lymph nodes.
5. Plasma cells and antibodies are produced in lymph
nodes.
6. Lymph nodes ensure the formation of both humoral and
cellular immunity.
7. Lymph nodes function primarily as biological rather
than purely mechanical filters.
8. Lymph nodes have a reservoir function similar to
lymphatic ducts, enabling lymph deposition and regulation
of fluid distribution between blood and lymph under both
physiological and pathological conditions. Smooth muscle
elements located in lymph node trabeculae participate in
lymph propulsion.
9. Lymph nodes actively participate in metabolism,
including lipid, protein, vitamin, and other metabolic
processes.
10. Lymph nodes produce leukocytic factors that
stimulate proliferation of lymphocytes as well as cells of
various tissues.
Morphological and Evolutionary Aspects
Lymph nodes are complex organs with rich blood supply,
confirmed morphologically by numerous arteries, interarterial
and arteriovenous anastomoses, and dense capillary networks
that penetrate lymph nodes not only through the hilum but also
through the capsule.
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According to G. Khrushov, in phylogenesis the earliest
signs of hematopoietic organs appear in cyclostomes within the
intestinal wall. The spleen first appears in fish, bone marrow in
amphibians, and lymph nodes in birds.

In birds and mammals, lymph flow is ensured by
contraction of muscular elements within lymphatic vessel walls,
while direction is regulated by valves. According to G. losifov,
respiration plays a major role in thythmic lymph transport, with
arterial pulsation acting as an auxiliary driving force.

Lymphatic System in Mammals

The mammalian lymphatic system consists of lymph,
lymphatic vessels, lymph nodes, and lymphoid formations.
Lymph is a transparent, yellowish fluid that permeates tissues
and lymphatic vessels. Lymphatic vessels are divided into
capillaries, intraorgan and extraorgan vessels, and lymphatic
ducts.

Species-specific differences exist in lymphatic system
structure and lymph node numbers. For example, dogs possess
approximately 60 lymph nodes, pigs 190, cattle 300, horses
about 8,000, and humans approximately 460 (H. Baum, A.
Trautmann).

Lymph nodes may be arranged singly or in groups,
typically located along the convex surfaces of major lymphatic
ducts.

Lymph nodes are divided into two major groups:

e Somatic lymph nodes (associated with the locomotor
apparatus, head, and neck),

e Visceral lymph nodes (associated with the thoracic
and abdominal cavities).

Some lymph nodes receive lymph from both somatic and
visceral regions and are classified as mixed lymph nodes (e.g.,
cervical lymph nodes).
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Lymph Nodes in Hoofed Animals and Cattle

Hoofed animals possess highly developed lymph nodes
characterized by a clear distinction between cortical and
medullary layers and a well-developed capsule. Smooth muscle
cells within the trabecular apparatus facilitate lymph outflow,
serving as an important mechanism of lymph circulation.
Cellular structure of lymph nodes in various hoofed animals
was studied by K. Florensov in 1964.

In cattle, lymph nodes may reach considerable size (up to
25 x 33 mm). Structural elements are relatively evenly
developed compared to other mammals. Lymph node
composition varies by group, particularly regarding
granulocytic and erythroblastic elements, while reticular cells,
plasma cells, and lymphocytic elements remain relatively
stable.

Measured lymph node sizes in cattle:

e 4 years: 7 x 3.1 cm

e 6 years: 6.8 X 2.6 cm

e 7 years: 8.2 X 3.0 cm

e Diseased nodes (dark red): 9.6 x 2.3 cm

In infectious and invasive diseases, lymph nodes enlarge
2-3 times, may become dense or softened, and often exhibit
petechial hemorrhages, necrotic foci, and abundant exudate on
cut surface.

Immunological Significance

Along with the spleen, thymus, and bone marrow, lymph
nodes belong to the organs of the immune system, which
protects the organism from microorganisms and other harmful
agents. However, some authors (Lol H., Soni LL., 1985)
reported autoimmune reactions during pathological—
histological studies of cattle with piroplasmid infections
(theileriosis), where activated lymphocytes and macrophages
phagocytosed not only infected but also healthy erythrocytes.
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The immune system distinguishes between “self” and
“non-self,” enabling elimination of foreign bodies and tumor
cells. Lymphocytes are the main specialized immune cells and
function in cooperation with granulocytes, macrophages, and
monocytes.

Lymphocytes are classified into three functional types: T,
B, and NK cells.

Two types of specific immune defense have evolved:
cellular and humoral immunity. Cellular immunity involves
direct destruction of pathogens by immunocompetent cells,
while humoral immunity is mediated by antibodies produced
by activated B lymphocytes. Antibodies are immunoglobulins
synthesized in plasma cells. In most cases, immune responses
are combined.

Cytoarchitecture and Diagnostic Importance

The cytoarchitecture of lymph nodes includes:

Capsule

Trabeculae

Cortex

Paracortical zone

Medulla

Medullary cords

Marginal sinus

Intermediate cortical sinus

. Intermediate medullary sinus

10. Hilar sinus

11. Lymphatic follicle

12. Germinal center

13. Reticular cell

14. Afferent lymphatic vessels

15. Efferent lymphatic vessels

Different functional zones are characterized by distinct
cellular populations. Lymphatic follicles are predominantly
populated by B lymphocytes, while the paracortical zone is rich
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in T lymphocytes. The medulla contains both B and T cells,
with B cells predominating.

In infectious and invasive diseases, cytological
composition of lymph nodes changes significantly, which has
diagnostic value. In invasions, eosinophilia is pronounced,
accompanied by a decrease in T lymphocytes and an increase
in B lymphocytes. Infectious diseases are associated with
increased basophils and altered T/B lymphocyte ratios.

Pathohistological studies of cattle affected by theileriosis
revealed marked eosinophilia in lymph nodes and peripheral
blood, facilitating neutralization of toxins produced by
Theileria. At the same time, a sharp decrease in T lymphocytes
was observed, with complete destruction of lymphocytes in the
peripheral regions of lymphoid follicles of lymph nodes,
thymus, and spleen.
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Abstract

Artificial Intelligence (AI) is one of the fastest-developing
fields in modern medicine, playing a significant role in the
diagnosis and treatment of maxillofacial diseases. Its application is
especially relevant in dentistry and maxillofacial surgery, where
accurate diagnosis and individualized treatment planning are
critically important.

Al algorithms make it possible to analyze large volumes of
clinical and radiological data quickly and efficiently. For example,
by processing computed tomography (CT) scans and radiographic
images, pathological changes such as cysts, tumors, bone
deformities, and inflammatory processes can be detected at an
early stage. This reduces the likelihood of human error and
increases diagnostic accuracy.

In addition, artificial intelligence is also used in the
treatment planning process. Through 3D modeling and predictive
systems, it is possible to simulate surgical procedures in advance,
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helping surgeons choose the most optimal strategy. Al also
contributes to the individualization of orthodontic treatment by
taking into account the anatomical characteristics of each patient.

The integration of AI into the treatment process also
improves the monitoring of outcomes. Continuous analysis of
patient data makes it possible to identify complications in a timely
manner and, when necessary, adjust the treatment plan.

Despite its many advantages, the use of artificial intelligence
is accompanied by certain challenges, such as data confidentiality,
ethical issues, and the availability of technological resources.
Therefore, its proper integration into clinical practice is essential.
Ultimately, artificial intelligence significantly improves the
quality of diagnosis and treatment of maxillofacial diseases,
reduces risks, and increases patient satisfaction, making it an even
more important tool in the future.
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Annotation.
This article is dedicated to the work of Persian-Tajik

doctors in the Middle Ages in bimaristans, which were not just
hospitals but entire complexes of institutions, including clinics,
pharmacies, and medical training institutions. They were truly
groundbreaking in the history of medicine.

The bimaristan's uniqueness lay not only in its high level

of medical care but also in its principles of humane treatment
of patients, regardless of their social status, religion, or mental
state.

Bimaristans can be considered one of the first institutions

specifically dedicated to the prevention of stigmatization and
discrimination.
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Bimariistan was a medieval medical institution that went
far beyond being just a hospital. It was a comprehensive center
that combined medical care, social support, and scientific
research. What made it unique was its holistic approach to
patient care, which focused not only on physical health but also
on mental well-being. This aspect makes bimaristan an
important precedent in the history of stigma prevention. It was
a complex facility that combined medical care, social support,
and educational activities. Not only did it provide shelter for
those suffering from physical ailments, but it also offered
innovative approaches to mental health issues.

A distinctive feature of bimaristan was its commitment to
integrating patients into society. After recovery, patients were
often helped to find employment or receive vocational training
to enable them to lead fulfilling lives.

The legacy of the bimaristans of the Middle Ages has had
a significant impact on the development of medicine and
psychiatry in subsequent centuries. Their principles of
humanism, scientific approach, and social integration remain
relevant today, emphasizing the importance of respecting
individuals with mental health issues and combating ignorance
and prejudice.

Bimaristan is a historical fact, an example of how
medicine can be not only a science, but also an art of care and
compassion.

One of the key features of the bimaristan was its
openness to all those in need, regardless of their religion,
ethnicity, or social status.

Doctors, nurses, pharmacists, and other employees of the
bimaristan came from different cultures and regions, bringing
with them their unique knowledge and skills. This multicultural
composition contributed to a broader understanding of diseases
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and their treatment, as well as an atmosphere of tolerance and
mutual respect.

Persian-Tajik doctors made invaluable contributions to
the development of bimaristans, turning them into centers of
medical education, research and humanitarian assistance. Their
activities were based on a combination of ancient heritage,
their own empirical observations and deep philosophical
reflections.

An analysis of the works of Persian-Tajik doctors of the
Middle Ages revealed interesting practices that doctors used in
bimaristan to eliminate and reduce stigmatization.

The activities of Persian-Tajik doctors in bimaristan left a
deep mark on the history of medicine. Their innovative
approaches, humanistic principles and contributions to
scientific knowledge became the foundation for the further
development of medical science and practice throughout the
world. Scientific research and development in the field of
medicine was actively carried out in bimaristans. Here the
works of ancient authors such as Hippocrates and Galen were
translated and studied, and their own medical theories and
practices were developed. The multicultural environment of the
bimaristan facilitated the exchange of knowledge between
different medical traditions, leading to new discoveries and
improvements in the treatment of disease.

Abu Bakr ar-Razi, being the chief physician of
Bimaristan, was one of the first to develop a specialized
department for the mentally ill. He realized that mental
disorders, be they melancholy, mania or other forms of insanity,
require a special, humane approach. This contrasted sharply
with the widespread practice of incarcerating the mentally ill or
excluding them from society.

An important feature of bimaristan under the leadership
of Abu Bakr ar-Razi was the specialization of branches. There
were  departments for internal medicine, surgery,
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ophthalmology and psychiatry. Moreover, the latter was treated
with special attention, considering that mental health is an
integral part of a person’s overall well-being.

Abu Bakr al-Razi paid great attention to creating a calm
and favorable environment, believing that this was an
important factor in recovery.

In the mental health unit, patients were supervised by
experienced doctors and trained nurses. Treatment included
drug therapy based on herbs and other natural substances, as
well as psychological methods such as music, storytelling and
occupational therapy.

Recognizing the differences in patient needs, Abu Bakr
al-Razi carefully observed the behavior of patients, recorded
their symptoms, and monitored their response to various
treatments. His approach was based on the principles of
observation, analysis and experiment, making him a pioneer in
the field of psychiatry.

While Abu Bakr al-Razi was a great innovative
practitioner, Abu Ali ibn Sina (Avicenna) in his writings,
especially in the Canon of Medicine, laid the theoretical and
administrative foundation for what bimaristan should be. His
contribution can be called systemic bioethics in action.

Doctors were guided by the principles of Abu Ali ibn
Sina (Avicenna) for diagnosis, pharmacology and surgery. In
The Canon of Medicine, Abu Ali ibn Sina described in detail
the ethical and professional code of the physician (Adab at-
Tabib), which was to be embodied within the walls of the
bimaristan:

Impartiality and mercy.
e Strict confidentiality.
e Ability to support and inspire hope.
e Continuous self-education.

Bimaristan was not just a building, but an organic
element of the city, influencing and being influenced by the
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environment. Abu Ali ibn Sina noted in his recommendations
for choosing a location taking into account the wind rose in
order to ensure a constant flow of fresh air and minimize the
spread of disease.

Clean water entering bimaristan had to undergo multi-
level purification, which automatically improved the quality of
water in the city. The sewerage system, thoughtfully integrated
into the city network, prevented the spread of infections and
maintained overall sanitary conditions. Even the layout of the
bimaristan, with its courtyards and gardens, served not only for
aesthetic pleasure, but also for air circulation and the creation
of a favorable microclimate.

Abu Ali ibn Sina saw the relationship between the health
of the townspeople and the functioning of bimaristan. He
insisted on close cooperation between doctors and city
authorities in matters of sanitation and hygiene. His approach
anticipated modern public health concepts, emphasizing the
importance of disease prevention and the creation of healthy
urban environments. Bimaristan, in his understanding, was not
only a place of treatment, but also a center for promoting a
healthy lifestyle and sanitary culture.

His recommendations on location, hygiene, and water
supply linked the hospital with the citywide sanitary policy.
Thus, bimaristan became not just a place for treating the
consequences, but also a center for promoting prevention and a
healthy lifestyle for the entire population.

Persian-Tajik doctors were actively involved in teaching
and training new personnel. Students underwent practical
training in bimaristans under the guidance of experienced
doctors, studying the theoretical foundations of medicine and
acquiring practical skills. This approach contributed to the
continuous development of medical knowledge and the
preservation of healing traditions. Ismail al-Jurjani's ethics is a
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systematic set of medical standards integrated directly into
clinical practice.

Ismail al-Jurjani did not simply declare moral
imperatives in his writings. It shows how these principles
should be implemented in the daily work of a doctor. For
example, when describing diseases and treatments, he
emphasized the need for mercy, compassion and respect for the
patient. The importance of confidentiality, respect for the
patient's body and avoidance of harm - these postulates are
clearly visible in all his medical advice.

His work “The Treasure of Khorezmshah” is an
encyclopedia of medical knowledge, covering a wide range of
topics, from anatomy and physiology to the diagnosis and
treatment of various diseases. At the same time, Ismail al-
Jurjani spoke about the spiritual component of the medical
profession. He emphasizes the need for self-improvement,
continuous learning, and honesty in relationships with
colleagues and patients.

The works of Ismail al-Jurjani have served as a major
source of medical knowledge for many centuries, and his
ethical principles continue to inspire doctors around the world.
Today, in an era of new medical technologies and complex
moral dilemmas, the ethics of Ismail al-Jurjani remain relevant
and important for the formation of a humane and responsible
approach to medical practice.

Analysis of wvarious historical sources shows that
bimaristans had many forms and types.

From small hospitals designed for a few patients to large
multifunctional complexes that included hospitals, pharmacies,
libraries and even educational institutions for training medical
personnel. This variability reflected the different needs of
society and the available resources in different time periods
and in different regions. The structure of bimaristans was also
very diverse. Some were free-standing buildings, specially
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designed for medical purposes, with clear separation of areas
for different categories of patients and medical personnel.
Others were located in converted buildings such as palaces,
mosques or monasteries, adapting to existing architectural
designs. An important element of most bimaristans were
courtyards and gardens, intended for the relaxation and
recovery of patients, helping to create a calm atmosphere for
treatment. This allowed people to feel comfortable and not be
afraid to ask for help.

In cities, bimaristans were large buildings equipped with
everything necessary for treatment. At this time, they actively
developed and flourished in cities such as Damascus, Cairo,
Cordoba and Baghdad.

Understanding the importance of public health and the
need to combat stigma, Persian-Tajik doctors working in
bimaristans emphasized not only helping urban residents, but
also caring for the sick among Bedouins, travelers, prisoners
and other groups who are often neglected and may have lower
life expectancy.

There were also mobile hospitals, which, for example,
were sent to prisons to provide care to convicted and isolated
people, often stigmatized by society.

Mobile hospitals were sent to rural areas, especially
during epidemics, and accompanied troops on campaigns to
treat the wounded. Bimaristans not only provided medical care,
but also served as a shelter for the homeless, the poor and
travelers, regardless of their ethnicity, again confirming that
Persian-Tajik doctors of the Middle Ages were aware of the
importance of preventing social stigmatization.

In medieval medical institutions, special attention was
paid to the training of future medical specialists. Training in
bimaristans took place in both theoretical and practical formats.
Many hospitals held mandatory lectures in spacious halls
where medical manuscripts were read. These texts, being rare,
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were not usually the work of medical students and were read
by a so-called “doctor reader.” After the reading, the chief
physician or surgeon asked the students questions and gave
answers to them. Practical on-the-job training was considered
the most important aspect of training.

The culmination of the training was an examination to
obtain a license to practice medicine. Candidates had to
demonstrate their knowledge to the chief physician of the
region, appointed by the government. The first stage of the
examination consisted of writing a treatise on the topic on
which the candidate wanted to receive a certificate. The treatise
could be either an original study or a commentary on existing
texts, including the works of Hippocrates, Galen, and, after the
11th century, Abu Ali ibn Sina and other authors.

Only licensed doctors worked in bimaristans, who were
highly respected and received decent remuneration. This
approach protected patients from scammers and healers.

Sound therapy was used in bimaristans and hospitals had
full-time musicians. Abu Nasr al-Farabi wrote several treatises,
such as "The Great Treatise on Music" and "The Book of
Rhythms". In these works, he described how music therapy
affects the “soul” of patients from ‘“vulnerable” groups and
how music helps restore mental strength and harmony in the
body.

In conclusion, Bimaristan represents an outstanding
example of an institution that has played an important role in
preventing the stigmatization of mental illness. His humane
approach to patients, scientific understanding of the nature of
disease and emphasis on social adaptation were important steps
in the fight against prejudice and discrimination. Studying the
experience of bimaristan may still be useful today in
developing strategies to reduce the stigma associated with
mental disorders.
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Hapymenne I'emogunamuku u Ero Ocso:xxaenust

Hwuno Opmonanse,

TOunucckuii 'ymanuTapHblii Y HUBEpCUTET
JaBuyg /[aBHTAIIBHTH

Awmepukanckuii ['ocriuran Toumucu

Pesrome

M3BecTHO, YTO KaxkIas TKaHb W KaXKIbl OpraH Hallero
OpraHM3Ma KPUTHYECKU 3aBUCUT OT HOPMAJIbHBIX TOMEOCTATUYECKIX
MoKazarejiel >KMAKOCTHOM Cpeabl OpraHu3Ma M OT €ro aJeKBaTHOIO
KpoBocHaOeHus. Hapyimenne oT 3THX NIBYX OCHOBHBIX (PKTOPOB
XOTh OJTHOTO, BBI3BIBAET IUCOANaHC >KUIKOCTHOH Cpemsl B BHUE
OTEYHOCTH WM JAeruiapaTtauuu. ['eMoanHaMudecKkue HapyleHHUs B
BUJE KPOBOIOJATEKOB, TPOMOO30B, SMOOIM3AIMK, HH(PAPKTOB H
LIOKOBOTO COCTOSIHUS, MPEACTaBISIET OMNACHOCTh ISl  OKU3HHU.
Wudapkr Muokapma, OTEYHOCTh MO3ra M JIETKOTO, SMOOIN3AIMS
JIETKOTO, SIBISIIOTCSA 4acTOM IIPUYMHON CMEPTU IIPU HE aJEKBATHOM
[IOMOILY U JICYEHUSI.

Lenpro OmyOMMKOBAaHHOW CTAaThU CTaN 0030p MH(OpPMAIIUU O
HapylLICHUsAX TEeMOJAWHAMUKH W €ro IMpOsSBIEHUH B HEKOTOPHIX
MaTOJIOTUYECKUX COCTOSIHUAX. VMeeM HaAexIy, 4YTO CTaThs
NPUHECET OMPEACNHEHHYI0 MOJb3y CTYIEHTAaM HAYaJbHBIX KypCOB
ME/IBy30B M BCEM 3aMHTEPHCOBAHHBIX JINYHOCTEH NpHU H3YUEHUU
3THX BOIPOCOB 10 KypCy MaTOJIOTHH.

KiioueBble ciioBa: remoparus, reMaroma, Tumepemusi, UH(PapKT,
TpoM003, SMOOJIN3M, IIOK.

[IpocoyeBanne KpoOBM U3 COCYIAOB ONpEAESIeTCS Kak
I'emoparus. bonbiie Bcero HaOmomaeTcss BO BpeMsl MOPasKCHHS
COCYI0B MJIM HEoOpa3oBaHMS HOPMIIBHOTO CTYCTKa KpPOBH.
Kanmmnsproe kpoBoTeueHue HAOMIOAAETCS MPH  XPOHUUYECKH
3aKyIOpPEHHBIX cocylax. TpaBMa, aTepOCKIEpPO3, BOCHAIUTEIbHBIE
WIM HEOIUIACTHYECKHE 3PO3UM CTEH COCYIOB TaKXKe BBI3bIBAECT
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KPOBOTEYEHHE, KOTOPOE MOXKET OBbITb HHTCHCHUBHBIM, €CIIH

nopaxx€HHbIE COCYbI OONbIIINE BEHU WIN apTEPUU.

Puck xpoBoTedeHNH (Y4acTo MpH HE3HAYMUMBIX TOPAXKCHUSX),
YCBUIMBACTCA B pa3HbIX BapHaLMsIX KIMHUYECKUX IPOSBIICHUHU,
KOTOPOE KOJIEKTHBHO HA3bIBACTCSI FeMOPAru4eCKMM IMATe30M. DTH
3a00JeBaHUsl WMEIOT pa3Hble NPUYMHBI B TOM 4YHCIE Je(eKThI
HACJICICTBEHHOTO WJIM TNPHOOPETEHHOTO XapakTepa COCYAHCTHIX
CTE€H, TPOMOOLIMTOB MJIM KOAaryJsLUOHHBIX (akTopoB. ['emoparus
MaHu(decTHpyeTcss pa3HbIMH TMATOJOTHAMH UM KIMHUYECKUMHU
MOCTIEACTBUAMU:

a. I'emaToma noKasbHOE aKKYMYJISIIMSA KPOBU BHYTPH OpraHa WiId
TKkaHu. Pasmepu rematomsbl BapuabenbHble (OT KPOBONOIATEKOB
no (aranpHOrO) Hamp.: MAacCHBHBIE PETPONEPUTOHEATBHBIE
reMaToMbl, O0Opa30BaHHbIE OT PACKPBHITUS AHEBPU3MBI B
HUCXOJSIIEH JacT a0OMUHAIBHON a0pThl MOXET 3aKOHUYHUTCS
JeTaJbHBIM HMCXO0JO0M. Pa3Hble CrylIeHus] KpOBU B TEIIECHBIX
MOJIOCTSIX HAa3bIBAETCS:

b. T'emoropakc »TO Tremoparus B IUIEBPajJbHOM IOJIOCTH,
reMonepuKapaiuyM — B  IIE€pUKapIUaJbHOH  IOJOCTH,
reMONepUTOHeYM — B TIEPUTOHEATBHOH MOJIOCTH, TeMapTPO3uc
— B CHHOBHAJIBHOH MTOJIOCTH.

c. IlerexuanbHble KPOBOM3JIMSIHMSA WM NYPHypa — SBISIOTCA
MEJKUMH TOYEYHBIMH KpPOBONOATEKAMH Ha KOXE WIH Ha
CIIM3UCTHIX 000JI0YKAX U CEPO3HBIX MoBepxHOCTsX ( Puc.1).

d. Ixxumo3bI — auQdy3HBIE KPOBOMINMUASIHUS 00BITHO HA KOXKE WITH
B IOJIKO>KHOM TKaHH.

KnvHnveckasi 3HaUMMOCTh KaKAOH M3 MOATHIIOB T€MOparuu
3aBUCUT OT 00BEMa MOTEPEHHON KPOBH M CKOPOCTH KPOBONATEPH.
Brictpas kpoBonotepst 6oibmie 20% ot obmero 00bEMa KpOBH HIIH
MEJJICHHAs] KPOBOIIOTEpS Jake Ooubliero o0bEMa MOXKET U He
OpUBEAET K TSHKEIBIM HMCXOJOM Y 3JOPOBBIX B3POCIBIX JIIOJEH.
Onnako, Oompmme mnotepu KpoBu (Oombme 20%) mnpuBemér K
reMoparu4eckoMy ( THIIOBOJIEMHYECKOMY) IIOKOBOMY COCTOSHHIO.
Jlokanuzanuss KpOBOM3IUSHUS TakKe HMEET OTPOMHOE 3HaueHHeE.
Ecnu kpoBou3nusiHUE NPOUCXOAUT B MO3TY 3TO MPUBOAUT K CMEPTH
(Puc.2).
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Puc.1 Toueunsie
MeTEXHAILHBIE
KPOBOU3JIUSHUS
KHIIIEYHOM  CIIM3UCTOH
000JI0YKH,  BBI3BAHHOE
TPOMOOIIUTOTICHHEH.

Puc. 2 daraxpHOE
BHYTPHUMO3TOBOE
KPOBOU3JIHUSHUE.

1.1 AKkTHBHAas ¥ NaccuBHad ( 3aCcTOifHAs)) TUTIEpPeMUst

O6e ¢Qopmbl rumepeMuu 00pa3yrOTCS U3 33 YBEJIUYCHUS
00béMa KpOBM BHYTPH TKaHH, HO OTIMYAIOTCS pa3HBIMU
MeXaHU3MaM{ BO3HUKHOBEHHWS. [HIepeMusi sBIsieTCS aKTHUBHOIA,
€CIM OHa BBbI3BaHA pACIIUPEHHUEM AapTepUd U apTepHONIOB, U
YBEJIMYEHUEM KPOBOCHAOXKEHHS, KaK 3TO MPOSIBISETCS B y4acTKax
BOCTIJICHUS WJIM MIPU MBIIIECYHONH TPEHUPOBKE. | unepeMupoBaHHEIC
MBILIIBI UIMEIOT KPACHOBAaThIi OTEHOK, YeM HOPMaJbHBIE, B CBSI3H C
HaKOIUIEHUEM HACBILIEHHOW KHCIOpOoAOM KpoBHU. Pacmmpenue
COCYIIOB BBI3BaHO  aKTHBAIlMEH CHMIATHYECKUX HEUPOTCHHBIX
MEXaHU3MOB, WJIH BBICBOOOXKACHHEM BA30aKTHBHBIX BEIICCTB.
3aCTOMHOCTL KPOBU — 3TO NACChIBHAsl TUIlepeMMs, BbI3BAaHHBIH
HapyIIeHHEM OOpaTHOW LUPKYISALUN BEHO3HOH KpOBH U3 TKaHH. Ero
MOKHO BHJIETh KaK CIIEJICTBHE CEPACYHON HEOCTATOUYHOCTH HIIH
JIOKaJIbHO, KaK M30JMPOBaHHAs BEHO3HAs OOCTPYKUMs. 3acTOMHHAas
KpPOBb HWMEET HEHOPMaJbHBIH KpacHO-TOy0oil 1BeT (mmaHo3),
KOTOPBIi BBI3BAHO aKyMyJsien BOCTaHOBJICHHOTO
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(IleOKCUTeHUPOBAHHOTO) TeMOrIoOnHa B napaxéHHOM y4actke. [Ipu
JIOJITOTEYHOM, XPOHUYECKON MacCHUBHOM T'MIIEPEMHUM HEIOCTATOYHAs
nepdy3usi TKaHW M 3aCTOMHHAs TUIOKCHUS MOXKET BBI3BATH CMEPThH
MapEeHXUMAaTO3HbIX KIETOK M KaKk BTOPHYHBIN mpouecc - ¢udpos
TKaHH. YBEIMYCHUE  BHYTPUCOCYOHCTOTO  JABJICHHUS  BEIET
BO3HHUKOBEHHUIO OTEYHOCTH M B ONPEACIEHHBIX CIydasX pa3phiB
KalUJUIAPOB, YTO BI3BIBAET JIOKAJILHBIE T€MOPArtH.

3acTOMHOCTh KPOBHM, WJIM MACCHBHAs T'MIIEpeMHsi HaOiromaercs
NpU  CUCTEMHOH CepACYHON HEJOCTaTOYHOCTH, Korga o0e
YKEJTyIOYKH - MPaBbId U JIEBBIH HAXOAATCSA B JIEKOMIIEHCHPOBAaHHOM
COCTOSIHUM.

XpoHHUECKasi MacCUBHAsI TMIEpeMHs JIETKMX 4YacTO CBS3aHO C
HE0CTaTOYHOCTBIO JIEBOTO CEpAlla MIM MUTPAJIBHBIM CTEHO30M.
3acToi M pacTSHKEHHE albBEOJSIPHBIX KAllWLIIPOB  BBI3BIBACT
pacKpuTHE KanWULIPOB U NPOXOA KPACHBIX KJIETOK B aJIbBEOJIaX.
@darouuTo3 U Aerpajanus KpacHBIX KPOBSHBIX KJIETOK IMPUBOAMT K
00pa3oBaHMI0 TEMOCHICPUH-HATPY)KEHHBIX MaKpogaros, KOTOPEIC
Ha3bIBAlOTCSl  KIETKaMH  CEpAEYHOM  HexmocrtarouHocTd. Ilpwm
JNONTOTEYHBIX 3acTosX, (UOPO3 HMHTEPCTULMAIBHOM TKAaHU U
HAKOIUIEHHE TEMOCHJEpUHA BHI3bIBAET KOPHYHEBOE YIUIOTHEHHE
TETKUX.

Puc.3 [leuenp xpoHUYECKUM
MACCUBHBIM 3aCTOEM U
TE€MOPATruBHBIM HEKPO30M.
[Tapenxuma neyeHu umeet
BUJ MYCKaTHOTO Opexa.

Puc.4. Ha Mukpockonuieckom
npemnapare Me4eH! BBITHO
HEHTPaIbHO PACIIOJIOKEHHBIH
TE€MOPAruBHBIA
HEKPOTHYECKHI Y4aCTOK
pa30pocaHHBIMU
BOCTIAJIEHHBIMH KJICTKAMHU.

1.2 Undapxkr




WHbapKT 3T0 y4acTOK HIIEMHYECKOTO HEKPO3a, BBI3BAHHOE
3aKYIOPKOM  KPOBEHOCHOTO  COCyJAa,  MHTAIOIIEr0  KPOBBIO
nopax€HHyI0 TKaHb. H(papKT, B OCHOBHOM TOPaXAIOLINHA Cep/le 1
MO3T, SIBISIETCS OYEeHb 3HAUYUMBIM M 4YaCThIM IIPOSIBICHUEM
KJIMHWYECKOH maronorun U npuMepHo 40% cMepTenbHBIX UCXOI0B
MIPUXOJIUTCS Ha KapAMOBaCKYJIsSpHbIE 3a0oseBaHusl, c
npeo0iajaHieM MHOKapAUalbHBIX W LepeOpalbHbIX HH(APKTOB.
Paznuuaror cnenyromue TUIbl HH)APKTOB:

e aHeMH4YeCKUH HMH(APKT, KOTOPHI WHAYe HA3BIBAeTCA OEIBIM
win OnenHbIM MH(APKTOM, OOBIYHO MPOSBISETCS B  CBS3H
3aKyIMOpKOH (OKJIy3uel) apTepuu cepna, Cee3€HKU U MOYKH.

e TI'emoparuueckmii HMHGAPKT WIM KpacHbd HHMAPKT C
npeoOnagaHueM KPacHBIX KPOBSHBIX TeJlel] B HEKPOTHUYECKOM
yuactke. bonee xapakTepHbIM sBIsieTcs A0 JIETKOTO |
JKEJTYTOYHO-KUIIIEYHOTO TpaKkTa, KaK pe3yJbTaT aTepHalibHOM
OKJIO3UU. OTH YYacTKH TeNa SBIAIOTCA PBIXJIOH, XOpPOIIO
BaCKYJIH3UPOBAHHOM TKaHSMH, O0OMIIBHO cHaOXEHHBIE
apTepuasbHOM  KpoBbIO (B JETKMX uepe3 JETOYHBIA U
OpOHXHaJbHBIE CHCTEMBI, B YKEIYJIOYHO-KHIICYHOM TpPaKTe OT
MHOKECTBCHHBIX aHAaCTOMO30B MEXKIy BETBSIMU OpBLKECUHOM
aprepum), W TeMoparnd B WH(QAPKTHPOBAHHOM  yYaCTKe
HAOJII0JaeTCsI OT HEOOCTPYKTUPOBAHHBIX YUaCTKOB cocya. Takxke
MOYKET OBITh BBI3BAHO OT BEHO3HOW OKIIIO3HH.

Puc.5 Kpacasrit mH(apKT JIErKoro n 6enbiii HPaPKT CeNe3EHKN

1.3 Tpomo6o3
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Tpom0603 ompenenseTcs Kak BHYTPUCOCYIUCTAs] KOATYJISLIUS
KpPOBH, 4acTO BBI3BbIBAIONIAsl HApyIIEHHE KPOBOoOoOpameHus. TpoMObI
00pa3yroTcs OT BEHO3HOTO CTa3a, Kak pe3ylbTaT UMMOOWIH3ALNH,
XPOHUYECKON HEIOCTCTOYHOCTH CEpALlA, CEPHOBHIHOKIECTOUYHON
aHEeMuH, MOJULUTEMHUH, BHYTPEHHBIX 3710Ka4eCTBEHHbIX
06pa3OBaHI/IH U OT HCIIOJIb30BAHHWU OpPAJbHBIX KOHTPALCIITUBOB,
0COOEHHO MPH COYETaHNH KypEHHEM.

Tpomborenes  oOycrmoBnmuBaeTcss  OT  B3aMOJEHCTBHS
TPOMOOILIUTOB,  TOPKEHHBIX  DHJIOTCIUAIBHBIX  KIETOK U
KOaryJIsIlIMOHHOTO KacKaja.

AprepuanbHble TPOMObI (HOPMHUPYIOTCS B 00JI€e aKTHBHBIX
yuacTkax KpoBoaBmxkeHusi. CospeBmme TpoMOBl  TPOSBISIIOT
04epENHOCTh CBETIBIX (PUOPUHOBBIX M TPOMOOIMTAPHBIX CIOEB C
TEMHOCEPBIM  CJIOEM KPAaCHBIX KPOBSIHBIX TeJelu. OTH JHHUU
Ha3bIBAIOTCS JIMHUSAMBI 3aHa.

AptrepuanbHble TPOMOBI TIOJBEPraloOTCs Pa3KWKEHUIO U
WCYE3HOBEHHUIO WMJIM OPTaHM3YIOTCS Ui 0Opa3oBaHusi (HUOpPO3HOMA
TKaHu. Yacto, oOpa3oBaHUE HOBBIX KPOBEHOCHBIX COCYZOB BHYTPH
TpoMOa BOCTAHOBIIMBAET LIUPKYJISILIHIO.

Beno3nble TpomMObI (HOpMHUPYIOTCS B MEHEE aKTUBHBIX
ydacTKax KpoBojaBWKeHHS. Yacro oOpasyercss Ha  HWKHBIX
KOHEYHOCTBhSIX W BEHaX Ta30BOil oOmactu. HaOmromaercs mpm
BCHO3HOM CTa3€ y TrOCIUTAIU3UPOBAHHBLIX IMAUCHTOB JIC)KAIIUX B
noctenad. VIMeroT TEMHO KPacHBIHM 1BET OT OOJBIION KOHIICHTPAIIUMU
KpacHbIX Kietok. Jlmann 3ana He Hamewaercs. BocmaneHue BeH ¢
TpoMOaMH Ha3bIBaCTCS TPOMOO(IeOUTOM.

1.4 Imb0aHM3M
OMbomm3Mm  nuddepeHnmupyercss Kak OCOXKIECHHE  BHYTPH
COCYJIOB KaKUX-TO 0OBEKTOB Pa3HOTO MPOUCXOXKIICHHSI.
Tpom603IMG0IM3M - 5TO 3MO0IU3M (parMeHTOB TpomOa B pasHBIX
opraHax
e Jlérounble 3M00JIM SBISETCS  3HAYUTEIIBHBIM IMPOSIBICHUEM
HEO)KHJAHHOW  CMEpPTH, YacTo Yy  HWMMOOWIM3HPYIOUINX,
IMMOCTOIICPAIIMOHHBIX IMAIIMCHTOB M TEX KOTOPLIC CTpaJdarOT OT
XPOHUYECKOH cepaednoit Hemoctatounoctu (XCH).
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AprepuanbHble IM00IH OOBIYHO 00Pa3yIOTCSl OT CTCHOYHBIX
(MypasbHBIX) TPOMOOB, KOTOPBIE MPUKPEIUISIOTCS K OJHOMY H3
CTCH CEepACYHbIX KaMep WIH KpymHoMy cocyny. MypaJibHble
TPOMOBI JIEBOTO TPeIcepIusi CBSI3aHbl C MHTPAJIbHBIM CTEHO30M
¢ mpencepaHoi ¢uOpwsinueid. MypaibHbIe TPOMOBI JIEBOTO
JKeNyJJOUKa CBSA3aHbl C MUOKAPAUAIBbHBIM HH(APKTOM.

7Kuposble 3M00JM SBISIOTCS YaCTMYKAMHM KOCTHOTO MO3ra H
JIPYTUX XKUPOBUX BHYTPUKOCTEBBIX TKaHEH, KOTOPHIE BXOJIST B
IUPKYJSIUIO BO BpeMsl 0OMMpPHBIX nepesioMoB. [lorpyskarorcs B
NErkux, B MOYKaX, B MO3TY U JIPYyTUX opraHax. BbIABISIOTCS Kak
JIErOYHbIA JMCTPeC CHHAPOM, KOKHbIe IeTeXWH U pa3HHe
HEBPOJIOrHYeCKHe PACCTPOMCTBA.

I'a3 3mM00sm  BBI3BIBAETCS OT BXOXJEHMS Tra3za BHYTpPHU
LUPKYJSIOUM, Oojiee 4acTo HAOIIOAAeTCs BOBPEMS ITOPaKECHHS
IPyIHOH  KJIETKM WIM  OT  HEJErajJbHO  NPOBEAECHHBIX
KPUMUHAIBHBIX a00pToB. YacTo HaOMIOAaeTCsl MpU KeCOHOBBIX
00/1€3HsIX, BO3HUKAIOUIMH Y HBIPAIONIMX B TIIyOOKOBOJIHBIX
NpOCTpaHCTBax. Bo Bpems MOIHATHSA Ha MOBEPXHOCTH OBICTPO,
HEPACTBOPBIMBIC MOJICKYJIBI a30Ta BBIXOAAT U3 JKUAKOCTHU HAPYIKY
U BBI3BIBAIOT OOCTPYKIMIO IHMPKYJSIMUA. BO3HUKAeT OOJMH B
KOCTHO-MbITIIedyHOU cucteme, nHpapkt [ITHC.
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Ha pucynke 6 nokazaHbl pa3Hble NATOJOTUYECKUE COCTOSIHUS
KPOBEHOCHOM CUCTEMBL.

1.5 ok

Mok BnseTcsl UUPKYISATOPHBIM — KOJIIAIICOM — BBI3BAHHBIN
runonepQysuei 1 MOHMKEHHOM JOCTaBKOM KHCIOPO1a TKaHsIM.
[TpynunHamu moka sBiseTCA

® YyMeHbIleHHe MHMHYTHOIO 00b&éMa KpOBH, KOTOpOE
HEOMoaeTcs TpU TEeMOparud WIH TpU  OOMIMPHOU
JKEJTyI04KOBOM HETOCTaTOYHOCTH.

e o0masi mnepudepuyeckas BazoAWJIATALUS, KOTOPAs
HaOJ0aeTcs BO BpeMs celcuca WM TpHU  OOLIMPHBIX
TpaBMax, BBIPAKEHHBIM TIOHWKEHHBIM JaBICHHEM.

Tuner moxa

1. runoBoJIeMHYeCKHMH IIOK SBISIETC  LUPKYJIATOPHBIM
KOJUIAIICOM, BBI3BAHHBIA OT OCTPOM HEJOCTaTOYHOCTHU
LUPKYJIUPYIOIEro o0béMa KpOBH B CJIEICTBUU MAaCCHIBHON
reMOparuu WIN MOTEPer KUAKOCTH OT KOXKH, OT TKEIBIX
0’KOTOB MJIU TPaBMBI.

Taxoke MOKeT OBITh BBI3BAHO OT OOLIMPHBIX TOIIHOT M PBOT.

2. KapamoreHHsblii 1OK —  LUPKYJISATOPHBIM  KoJarc
BBI3BaHHBI OT HEAOCTaTOYHOCTH HACOCOBOH (DYHKIMH
JIEBOTO JKelynouka, Oojbllleé BCEro HalmronaeTcss MpU
MacChIBHOM MUOKapAHaIbHOM HH(]APKTE.

3. Centuueckuii mOK OONbIIE BCEro CBSI3aHO C IpaM-
OTPHIATEBbHOI WHEKIMEH, 0JTHAKO BhI3bIBACTCS U TPaM-
MOJIOKUTENbHBIMBL  MHpEKuusMU. B  Hauyame BO3HHKaeT
BazOAMIATAllMs, 4YTO YBEIMYMBAET KPOBOCHAOXKEHHE, HO
JaNbHEUIINKA BBIOPOC KPOBH B TEPUPEPHUECKUX COCYIaX
BBI3BIBACT T'MIIOBOJIEMHUIO M HEJIOCTATOUHOCTh Nep(y3u.
Ennotokcunsl u  Apyrue  GakTepuanbHbE  MPOAYKTHI
CIOCOOCTBYIOT BBICBOOOJK/ICHUIO JIEPUBATOB apaxHIOHOBON
KUCIOTBl M JOPYrUX LUTOKUHOB (WHTepiedkuH-1 u
HEKPOTUYECKHUH (paKTOp OIyXOJiel), aKTHBUPYETCS CHCTEMA
KOMILJIEMEHTa ¥ KHHMHOBAsI CUCTEMa, 4YTO 0Opa3yeT IpsmMoe
TOKCHYHOE BIIUSHUE Ha COCYyax.
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4. Heiiporennblii MoK 0oJiee BCET0 acCONUPYETCS TPABMaMBI
W pEaKTHBHBIM NepUPEPUUECKUM PACIIUPEHUEM COCYIOB.
JTansl OKa

a)

b)

Henporpecupyroumuii (paHsblii) 3tan. /i1 storo
JTara XapaKTPHBIM SIBIISICTCA BKIIFOUCHHEC
KOMIIGHCATOPHBIX ~ MEXaHU3MOB, B  YacCTHOCTH,
yUalleHUEe CEepACYHOr0 pHUTMAa M yBEJIMUYCHHE
nepuepruvecKoro COMPOTUBICHUS TMOAIEPKUBAIOT
nepdy3Hro KU3HEHHO BAYKHBIX OPT'aHOB.

IIporpecupyrommii Tan XapaKTepU3yeTcs
runonepdysueit TKaHU u HapylIeHHEM
LUPKYJISATOPHOTO U METa0OIMUYECKOIO PaBHOBECHSI.
Pa3zBuBaeTcs MeTaOOMMUYECKHH amuao3 OT JaKTaT
anuaeMusl.

HeoOpaTumblii 3Tam  — Ha  3TOM  JTame
MeTadO0INYECKUE HapymeHust SABJIAIOTCA TaKUMU
BBIPpAXCHHBIMHA, YTO COXPAHCHHUEC JKU3HU CTAHOBUTCS
HE BO3MOKHBIM.

MOKHO 3aKJIFOYUTH, YTO HOPMAJIBHBIM IOMEOCTA3 JKUJKOCTHOU

Cpeabl OpraHu3Ma, e€ OCMOJISIIIBHOCTh U OCMOTHYECKOE JaBJICHHE B
npenenax JUHAMHYECKOIO IIOCTOSIHCTBA TOAJICPKHUBACTCS Uepes3
HEeMopax€HHOE COCYAHMCTOE PYCJo, NP HOPMAIBHOM KOaryssiiuu
KpPOBH U IIPU HOPMAJIbHOM KPOBOCHA0KEHUHN OpraHu3ma.

Hemodynamic Derangement and their disturbances

Nino Ormotsadze,
Tbilisi Humanitarian University
David davitashvili,
American Hospital Tbilisi
Abstract

All cells and tissues of the body are critically dependent

on a normal fluid environment and on adequate blood supply.
Either or both of these systems may be deranged in a wide

128



variety of clinical settings, and therefore fluid imbalances and
hemodynamic  disturbances. = Hemorrhage, thromboses,
embolism and infarction are not only commonplace, but also
life-threatening. Myocardial infarction is the predominant
cause of death in industrialized nations. Edema of the brain or
lungs and pulmonary embolism also are major causes of death,
severe hemorrhage is a frequent cause of morbidity and
mortality, especially in this day of automobile and industrial
accidents.

This review summarizes hemodynamic derangement and
designed to assist medical students of all special to the initial
period of study during the pathology course. Many students
will find it helpful to quick comprehension and review the
material.
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YcroitumBocTh K aHTHOGHOTHKAM Kak MHpPOBas npobieMa:
MeXaHM3MBI Pa3BUTHA, KOHTPOJIb M IIPOTHO3HMPOBaHHE C
ucnoxb3oBanueM nporpammsr GLASS

Muxaun 3y6xoB,

KaHIUAAT MeJUIIMHCKUX HayK, IpelofaBareib TOUIHNCCKOTO

TYMaHHUTapHOTO yHHBEPCUTETA
AnHoTamusa

AxryansHocTs: B 2016 TOmy Ha BBICOKOM YpOBHE
I'enepamsuoii ~ Accambmren  OOH  HeykJIOHHBIH  pOCT
aHTUMHUKPOOHOU pesucrenTHOCTH (AMP) GBI IIpU3HAH MUPOBOIL
1po6IeMoii ¥ B HaCTOSIIIMI MOMEHT PacCMaTpPHBAEeTCsA KaK OJHa U3
10 HanGosee cepre3nsIx yrpo3 uenosedectsy [14, 49]. [Tockompky
OakTepuu CIIOCOOHBI AZANTHPOBATHCA K HOBBIM IIpellapaTtaM 3a
KpaifHe KOpDOTKWEe IIePHOZBI BpeMeHH, a paspaboTka HOBBIX
aHTUOGHOTHKOB TpeOyeT OTPOMHBIX (DMHAHCOBBIX M BPEMEHHBIX
3aTpar, pelreHue IPoOIeMbI HEBO3MOXHO 0e3 0ObegUHEeHUs
ycunuit mo koHtpomoo AMP Ha rocyzapcTBeHHOM W MHPOBOM
ypoBHsx [1, 2]. Cucrema GLASS (I'mo6anpHas cucrema 1o Hai3opy
32 YCTOHYHBOCTBIO K IIPOTUBOMHMKPOOHBIM IIpelapaTaM X HX
norpebienueM), 3amymeHHas BO3, ABifeTca  OCHOBHBIM
MHCTPYMEHTOM, UTparoluM (yHJAaMEHTAaJIbHYIO POJb B Gophbe ¢
poctom AMP, ocymecTBiasis TrI00anbHBIM HaZ30p 3a OTOM
IIpo6JIeMOiH, 6;arozaps aKTUBHOMY  MexAyHapogHOMY
corpyzuudectsy [54, 1, 2].

Ilemp paboTbI: Ha OCHOBAHMM JAHHBIX W3 PA3IUYHBIX
HUCTOYHUKOB IIPOBECTH aHaIu3 s dexTrBHOCTH
SIUIEMUOJIOTUYECKOT0 KOHTPOJNA U IporHosupoBanus AMP B
pesysibTaTe yYacTHs Ppa3JIWYHBIX CTPaH PpETHOHOB MHpa B
nporpamme GLASS.

Merogsr: GbuT  IpoBeZeH ~ 0030p  JIMUTEpAaTypHl  C
HCIIOJIb30BAaHMEM Pa3IU4YHBIX 0a3 JaHHBIX, BKIouas PubMed,
ScienceDirect, Google Scholar u Web of Science, ¢ ¢oxycom Ha

131



nccnenoBanus nocssaimeHHbIM npobiemam AMP ¢ 2000 mo 2024
rop. IlouckoBble TepMHMHBI BKIOYAIH «aHTHOHOTHKOPE3UC-
TEHTHOCTB», «MEXaHU3MBbI PE3UCTEHTHOCTH», U «3IIHUJeMUOIOTHUI
AMP», «pacIpoCTpaHEHHOCTh PE3UCTEHTHBIX IIATOTEHOB». Bcero
6b10 oro6pano 80 craTell Ha OCHOBe 3aZaHHBIX KPHUTEPHEB,
BKJIIOYAIONIMX MEXaHU3Mbl Pe3UCTEHTHOCTH, OIIHJAEeMHOIOTH-
yecKre JaHHble O  PpaCIPOCTPAHEHHOCTH  OIpefeeHHBIX
[IaTOTEHOB, HO30JI0THYecKre GOpMbI GaKTepHaTbHBIX MHGEKIIUH,
BBI3BAHHBIX YCTOWYHBBIMM IITAMMaMHM M WX KCXOZBI, a TaKXe
KayecTBO  OKa3aHWUA yCIyr B  001acTH  OOLIeCTBEHHOTO
3 paBOOXpaHEHH.

PesynsraTer: Cucrema GLASS orciexxuBaeT ycToiIHBOCTD 8
HanboJiee pPacCIpPOCTPAHEHHBIX OaKTePUATBbHBIX «IIPOOIEMHBIX»
nmaToreHoB (Bkitovas E. coli, S. aureus, K. Pneumoniae n np.) x 22
anTubuoTukam [49, 50]. Bsin npoBesen c60p U aHAIN3 JAHHBIX U3
104 crpan mo Gostee 23 MIJLIMOHAM IOATBEPXKIEHHBIX CIydaeB
nH(EeKINA, BRI3BAHHBIX «IIPOOIEMHBIMI» IATOT€HAMH 32 TIEPHOZ, C
2016 mo 2023 rr. [58, 59, 61].

bruto ycTaHOBIEHO, YTO B CpefHEM IIO PerMoHaM MHupa
17,2% GaxTepuaabHBIX HHQEKIUH BBI3BAHBI PE3UCTEHTHBIMHU
IITaMMaMH, a IPUPOCT PE3UCTEHTHOCTH HEYKJIOHHO pacTeT IIO
peruoHaMm OT rofia K TOLy U B II06anbHOM Macurrabe cOCTaBysger
17,9%, u B 3aBUCHUMOCTH OT COdYeTaHUsA HHQEKIUA-IIaTOTeH-
aHTHOMOTHK Kojebierca ot 3,5%-39,5% [63, 70]. Taxke ObLiu
BBISIBJIEHBI Cephe3Hble IIPO6IeMSBI 110 CIeAYIOUUM HalpaBIeHIIM:
cbop  [maHHBIX,  MHUKPOOGHOJOTMYECKas  JUATHOCTHKA U
HEepaIl[MOHAJIBHOE KCIIONb30BaHWE AHTUOMOTHKOB, OCOOEHHO B
CTpaHax C HHU3KMM HU CpeJHHM VpOBHEM [JOXOZa, YTO
IONOJTHUTEIBHO YCKOPSAET PpaclpoCTpaHEHUe Pe3UCTEHTHBIX
IIATOTeHOB B MHUpOBOM MacmTabe [76, 77]. PesymbraTs
[IOSYEepPKUBAIOT TPU MAOMUHUPYIOIUX IIyTH PE3UCTEHTHOCTH:
MomubuKanua caifiTa-MullleHY, (QepMeHTaTHUBHAT [erpajalus
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(mampumep, P-makTamMasbl) M TOPU3OHTAIBHBIM IIEPEHOC T'EHOB
yepe3 IUIa3MHABI M  TPAHCIIO30HBL. llpuMeuaTenIpHO, YTO
PE3UCTEeHTHOCTh K aHTHOMOTHKAM ITOCIefHeH TUHUY (HalpuMep,
KOJIUCTHH, KapOalleHeMbI) pacTeT Yy IIATOTEHOB, TaKUX Kak
Klebsiella pneumoniae u Acinetobacter baumannii, ¢ 4acToToi
Heyjad4 sedeHus, npessimaomeii 50% B HEKOTOPHIX peruoHax [3].
3akmoueHwue: AMP SABJISETCS IO, JAIOIIIMCS
KOJIMYeCTBEHHOH OIleHKe, SCKATUPYIOIIUM KPH3HCOM, KOTOPHIi
IIOJphIBaeT [eCATUIETHS IIporpecca B CHCTeMe KOHTPOJS 32
MHMEKIUOHHBIX 3abomeBaHuAMU. Pemrenue mpoGiems! Tpebyer
KOOPAWHUPOBAHHBIX [eHCTBHUI CO CTOPOHBI MEXIYHapOZHOTO
coobmecrBa. IIporpamma GLASS cayxur sddexTuBHBIM
MHCTPYMEHTOM [JIA OCYLIeCTBJIEHHS SIUIEMUOJIOTHIECKOTO
Haz3opa 3a poctom AMP u  BBIpaGOTKM CBOEBpPEeMEHHBIX
pexomeHnganuii o kourtponmo AMP. B cBasu ¢ astum BO3
Ipu3bIBaeT Bce  CTpaHbl  obOecmeumth cucremy  GLASS
kxauecTBeHHbIMHM faHHbIMU K 2030 roxzy. OTo HeoOXO0ZMMO IJIt
BBIDA0OTKM TOYHBIX IIPOTOKOJIOB JIEYEHHS M JOJTOCPOYHBIX
CTpaTeTuii BBDKMBAHUA 4YeJIOBEYECTBA B «IIOCTAHTHOHMOTHYECKYIO
Spy».
KmoueBsie cmoBa: AHTHMHKpPOOHas pesucteHTHOCTH (AMP),
YcroiunBocTh K amtubmoruraMm, GLASS (I'moGanpHas cucrema
HaZi30pa 32 YCTOMYHBOCTHIO K IIPOTMBOMHUKPOOHBIM IIpelaparam),
MexaHu3MBI PE3UCTEHTHOCTH, ONUJEeMHOJIOTUYECKUI HAZI30D,
ITpoGremusie maToreHs!, ['106anbHOE 3paBOOXpaHEeHHE.

Beegenune

PasnnyHble THUMBI IIPOTMBOMUKPOOHBIX areHTOB, BKJIIOYAs
aHTUOMOTUKH (AB), Ie3MHPUIUpYOoIIe CpezCTBa,
AQHTUMMKOTHKH U INHIIEBble KOHCEPBAHTHI, HCIIOJIB3YIOTCS I
Gopp0BI C MHUKpPOOpPraHM3MaMH IIyTeM IIOZAaBIE€HUS WX POCTa,
PasMHOXXEHHUS, WIK UX YHUUITOXeHu (32, 4].
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VYcroitunBocTs  GaKTepuit K = AHTUOMOTHKAM WU
aHTUMHUKPOOHast pesucTeHTHOCTh (AMP) ¢ Muxkpobuonornueckux
HO3UIUI — OIpefe/feTcss KaK CIIOCOOHOCTh MHKPOOPTaHH3MOB
BBDKMBAaTh M  OCTaBaThCA CIIOCOOHBIMH K JajbHeHIIeMy
PasMHOXXEHUIO M PACIPOCTPaHEHMUIO, HECMOTPA Ha BO3ZEHCTBHE
IIPOTMBOMUKPOOHBIX ~ areHToB (aHTMOMoTMkoB u jap.). C
xInHnYeckoir Touku 3peHus AMP — orcyrcrBue addexra mpu
JIeYeHUH UHOEKIIMOHHOTO 3abosIeBaHUA KOHKPETHBIM
antubuorukom (AB) [4, 6, 7].

Poct AMP — sT0 pesynbTaT reHeTU4eCKOH M3MEHIHBOCTH U
QA TUBHBIX peaxkuuii Gakrepuit Ha BO3/IeMiCTBHE
aHTUOAKTEPHATBbHBIX  IIPEIapaToB. HemnpasuipHoe i
“30BITOYHOE IIPUMEHEeHHe aHTUOMOTHUKOB IIMPOKOTO CIIEKTpa
CIIOCOOCTBYeT CeJIeKIIMH Pe3UCTeHTHBIX MyTaHTOB [2, 15].

[Ipo6remy ycyry6iser PpoOCT YCTOMYHMBOCTH TIPUOOB K
AQHTUMUKOTHYECKUM IIpeliapaTaM, OZHAKO B JAaHHOM 0030pe MbI
COCPeJOTOYMM  BHMMAaHME HAa  pOCTe€  YCTOWYHMBOCTH K
AQHTUGHOTHKAM PA3IUYHBIX, «IIPOOJIEMHBIX», GaKTepPHaIbHBIX
[IaTOT€HOB U UX PAaCIPOCTPAaHEHHOCTH B MUPOBOM Macurrabe [35].
AxryanpHocTs mpo6remsr AMP

Otxpsertre nenuryinHa capom Anexcanzpom Premurrom
6BLIO 3HAUUTETBHBIM MEJIUIIMHCKIM IIPOPHIBOM B [BAaJIIaTOM BeKe,
KOTOpBIY O3HaAMEHOBaJ HA4Yalo <«30JI0TOH SPh» AHTHOMOTHUKOB.
Bckope mocime 9TOro  HMCClIenoBaTeNd  3aJOKYMEHTHPOBAIU
[OsBJIeHWe  YCTOMYMBBIX K  [EHUIWUINHY  IITaMMOB,
mpoyuupyoomux neHunwuinHazy. Co  BpeMeHeM JpyTue
HCCIeJOBaHUS MTOATBEPAUIIN POCT YCTOMYNBOCTH K MIEHUIIUUIMHY,
KOTOPBIi IIPOZOJKAETCA O CETONHALIHETO BPEeMEHMU, BKJIIOYas
YCTOMYMBOCTD K  COBpEMEHHBIM  IIpelapaTaM  TpYIIIBI
MIeHUIVIINHOB, I1edarocIIopuHoB 1 Kapbanexnemos [1,8,12].

Poctr  AMP  saBnagerca  ri06anmpHOM — mpobieMoit
o6lLIeCTBEHHOTO 37paBooxpaHeHHs B XXI Beke M B Pa3BUTHIX
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CTpaHax  pacCMaTpUBaeTCA  KaK  yrpo3a  HAaUMOHAJIBHOM
6e30macHOCTH. TaK KaK JejaeT HAc HEeCIIOCOOHBIMHU JIEYUTh
[IAIIIEHTOB C Pa3IUYHBIMM OaKTepuanbHbBIMM HHpeKuusMu. B
CTaThAX, IIOCBAIIEHHBIX PpACIHPOCTPAaHEHHIO YCTOMYMBOCTH K
apTunObmorukaM, AMP HaspIBalOT «TMXOM IaHIeMHuel ABaIlaTh
[IepBOrO BeKa» W HMEHHO II09TOMY B HAaCTOsllee BpeMs ee
IMO3ULIMOHUPYIOT KaK OZHYy u3 Hambosee HACYLIHBIX YIPO3
3740poBBIO [49].

Cepbe3sHyio  03a00YE€HHOCTh  BBI3BIBA€T  IJI00ATBHOE
pacIpocTpaHeHHe B MEeIUIIMHCKUX Y4YpeXAeHUAX KapOaleHeM-
pesucrentHoit Klebsiella pneumoniae (carbapenem resistant
Klebsiella pneumoniae, CRKP), aBnsomeiica 3THOIOrHYeCKUM
areHTOM TSDKeJIBIX HHQEKIUH HIDKHUX [BIXaTeIbHBIX IIyTeH,
MH(}EKIH KPOBOTOKA ¥ MOYEBBIBOAAIINX ITyTel [28].

MeTHuuiInH-pe3uCTeHTHBIH Staphylococcus ~ aureus
(MRSA) ocraerca Bemymieil IPUYNMHONW BHYTPUOOIBHUYHBIX
nH(beKUNY, BO3HUKAIOIMUX B BHJE BCIBINIEK, B OTAEIEHHIX
MHTEHCUBHOM Tepaluu y IIOCJIeOIepallMOHHBIX IAIlMeHTOB. B
Coenunennbix Illtatax MRSA oTBeTcTBeHEeH 3a IPUOGIH3UTENHHO
10000 cmepreit exxeromuo [29].

B 2016 romy poctr AMP cran mpezmeroM BHUMaHUA Ha
BBICOKOM ypOBHe I'enepanxsHOI Accamb6ren OOH.
Cnenndurueckuii wmugukarop AMP 6pu1 Brmowen B Ilemm
YCTOWYMBOTO Pa3BUTHA, HAIpaBJeHHbIe HAa CHIDKEHUE IIPOLIeHTa
nHbeKuu KPOBOTOKaQ, BBI3BAHHBIX «IIPOGIEMHBIMU»
YCTOWYUBBIMH OpPraHM3MaMHU K IIPOTHMBOMHUKPOOHBIM IIpeIiapatam
(68, 72].

B rno6armsroM moxnaze BO3 (Bcemmphoit opraHmsanuu
3I4paBOOXPaHEHUA) O HaZ30pe 33 YCTOMYMBOCTBIO K aHTUOMOTHUKAM
3a 2025 rom oTMeudasoCch, UTO eCIM He OyAyT IIPUHATHI
npodrIaKTUYeCKUe Mephl, HallpaBJIeHHble Ha CHIDKEHHE TeMIIOB
pacmpocTpaHeHus pe3ucreHTHOCTH, TO K 2050 rozy cMepTHOCTB OT
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OakTepHalbHBIX ~ MHOEKIUH  BBI3BAHHBIX  PE3HCTEHTHBIMU
IITAMMaM{ MOXXET IIPEB3OMTH JpyTrHe HPUYUHBI CMEPTH BO BCEM
mupe, yousas 10 MIJIIMOHOB 4esIOBeK eXeromHo [14].

Mexanusms! GOpMHPOBaHHUA aHTHOMOTHKOPE3UCTEHTHOCTH [25]
Paznuyator 2 Bua aHTUOHMOTHKOPE3UCTEHTHOCTH [22]:

1. TIlpupommas — BuIOBasg, TeHETHYECKH OOyCIOBIE€HHAd.
XapaKTepusyercs OTCyTCTBHEM y  MHKPOOPTaHHU3MOB
MulreHu neiicTeus AD nin ee HeOCTYITHOCTBIO BCIIEICTBHE
IIEPBUYHO HU3KOHM IIPOHHUIAEMOCTH WIM (epMEeHTaTUBHOU
uHaktuBanuu ADB [22, 14].

2. IlpuobGpereHHas — B pe3yybTaTe MYTalluU I€HOB OTJETBHBIX
LITAMMOB 6aKTepHﬁ U CeJIeKIMHU yCTOMYHUBBIX KJIOHOB, UJIX B
pesyJibTaTe IJIa3MHUTHOTO obmeHa TeHeTHYIEeCKOH
nHbopManueili MeXIy OTAeJIbHBIMU OaKTepHUaJIbHBIMU
KiaeTkamu [22, 8].

VYcroitunBocTs GakTepuil K aHTUMHKPOOHBIM IIpelrapaTaM
OCYLIECTBJIETC  TpeMsA  OCHOBHBIMH  MexaHusmamu: (1)
IpefOTBpallleHre JOCTyna K MHIIEHHM IIyTeM HapyLIeHUs
IIPOHUIIAEMOCTH OaKTepHUaJIbHOM CTEHKH WU IIyTeM BBIBEJEHUI
(axtmBHBIH oddimiokc), (2) depmMeHTATHBHAA HHAKTHBALMA
aHTHOAKTEepPHAIBHBIX IIpenapartoB, U (3) MoaudUKanus MULIEHU
IeicTBusa aHTUOMOTHKA [6, 12].

MexaHU3MBI, IIOCPEACTBOM  KOTOPBIX y  OakTepuit
IIPOABJIAETCA PE3UCTEHTHOCTH, IIPECTAaBIeHbl Ha PUCYHKe 1 u B

tabuuie 1 [6, 20].
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Mumenn aHTHOHOTHEOR

Kaerounas crenka
f-nascramsi
Bangosntis

Cunres IHK/PHE
PTOpEHHOIOHL
Puipasuimm

Cwnrres doaara
TpumeTonpim
Cyandronammin

ILaavarnaeckan :

vembipana Cunres Geakon

JlanroMmuinn ﬂ HHEINMIN,
rc'rpa! IHETHHB
Maxposiie

AMHHOTTTHEOTHILL

YeroluHBOCTE K aHTHOHOTHRAM

Onvok (sdpdunroke)
/ DTOPKHHOIOHED
AMHHOTIHROHAL
TerpaumrnuHEL
fnaxrams
M}II‘pn_‘l Wikl

niahd
JM Huakrmmupyionmii
PR depment
af [-rasTambi
b AMHHOTTHKDTH TR
Makponias

Puasmns

Verofiampocts
W odxon
TeTpauuramis
TpuseTonpum
Cynuponamize
BarkoMAtig

Moamduskauma mumenn
DTopxHHOIOHE
PribasiLHEE

Bankos My

TTeHmuu R
Makpou

AMHHOITIH KO

Pucynox 1. MexaHU3MBI YCTOHYMBOCTH GaKTepHii K

aHTUMUKPOOHBIM IIpeliapaTaM

Tab6muna 1. MexaHU3MBI YCTOHYMBOCTH OaKTepHii K

aHTUMUKPOOHBIM IIpeliapaTaM

I'pynma

Mexanusm aHTHMHUKPOGHSBIX ITpumepst

aT€HTOB

®epmenraruBHa | B-makramsr
s MHAKTHBAL[UAL

IMponyxius pepmenros f3-
JIAKTaMa3; IeHUIMUIMHA3;
11eaIOCIIOpHUHas;
KapbameHeMas
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AMWHOTINKO3UABL | AMWHOTIHUKO3UJ-
MozuduIupyOIIe
(dhepMeHTSHI
Mopuduxamus B-maxTamsbr Wsmenenusie
MUIIEHU IIeHUIVJUINHCBI3BIBAIOII e
6enku (PBPs)
Pu6ocomanpHsie TeTpauukiInH; SpUTPOMULIVIH;
M3MEeHEeHI aMHHOTTUKO3H/IBI
Wzmenenns JHK- dropxuHOIOHBI
THpasbl
HsmeHnenHsbIe Cynbdamerokcasor;
GaKTepHaTbHbIe TPUMETOIIPUM
epmeHTEI
W3meHeHHbIH IMopumsr I'pamorpurarenpHsre
TPaHCIIOPT GaKTepUU; CHIXKeHHBIN
AHTUOUOTHKOB IIPUTOK
Cumxennas AMMHOTINKO3UABI 1

NIPOTOH-BIXYIIAs

IrpaMOTpHUIIATEIbHEIE

cuia GaKTepUU; CHIKEHHBIN
IIPUTOK
AKXKTUBHBIN TeTpanukiuH; SpUTPOMUIIUH;

TPAHCIOPT U3
6aKTepHaTbHBIX
KJIETOK

aKTUBHBII BRIOpOC
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1. Orpanuyenue gocryma k mumeHnu (Prevention of Access)
[21].

Oror MeXaHU3M Hauboee XapaKTepeH IJIst
IPaMOTPHILIATEIBHBIX OAKTEPH U peasnsyeTcs AByMs myTsamu [21,
16]:

W3menenve nopuuoB. I[lopunsl — 5ro Oenku BHeIIHet
MeMOpaHbI, OOpasyooliye KaHaJbl [JI TPAHCIOPTa MOJIEKYIL.
Daktepuy MOTyT CHIDKAaTh KOJWYECTBO OTUX KAHAJIOB WK
HU3MEHATh UX CTPYKTYPY, 6JI0KUPYs IPOHHUKHOBEHNE aHTHONOTHKA
B IlepHUIIIa3MaTHYeCcKoe IIPoCTpaHcTBo [21, 16].

SddaoKcHbIE HaCOCBHI (Efflux Pumps):
Crnennanu3upoBaHHble  TPAHCIIOPTHBIE  CHCTEMBI  AKTHBHO
«BBIKQUMBAIOT» AHTUOWOTUKM U3 KJIETKH, IOALEPKUBAT MX
KOHIIEHTPAI[HIO Ha YPOBHEe HIDKe JleTaasHoro [17].

2. HakTHBamusa aHTHOMOTHKOB (hepMeHTaMH [2].

BakTtepun BbIpaGaTHIBAIOT (epMEHTHI, KOTOPhIE Pa3pyLIAIOT
CTPYKTYPYy aHTHOHMOTHKA MJIM XUMHYECKH MOTUPHUIUPYIOT ero (2,
13].

Bera-maxramassr (B-lactamases): ®epmentsr,
rugponusyiomue OeTa-TaKTaMHOe  KOJBIO  (II€HUIVJIINHEL
necdanocnopunsi) 2, 15].

BJIPC (ESBL): Bera-nmaxramassl pacIIMPeHHOTO CIEKTPa,
obecreynBarone  yCTOMYMBOCTE K  IHedanocmopuHam  III
ITOKOJIEHNs U a3TpeoHamy (6, 2, 15].

Kap6anenemass: (KPC): ®epments:, paspymamoiue paxe
KapOaleHeMbl — aHTUOMOTUKY «IIOCIefHeH HaleXXIbI», IOCTeHeil
nuauwm [18].

Wnpymubensusie AmpC — osro cmenududeckue Gera-
JlaKTaMasbl, KOLUPyeMbIe B XPOMOCOMaX OIpe/ieIeHHbIX OaKTepHil.
CormacHO MCTOYHHMKAM, OTOT MeEXaHU3M KMeeT CJeyIOllie
ocobenHocru: [16].
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* MexaHusM akTHBanuu: B oTIHYMe OT IUTa3MHAHBIX GeTa-
JlaKTaMas, 9T (pepMeHTHI He BBIPAOATHIBAIOTCS IIOCTOSHHO [23].
I'ensl, oTBevatoONyie 32 UX CUHTE3, aKTUBUPYIOTCS («BKJIIOYAIOTCS»)
TOJBKO IIOJ, BO3ZEHCTBUEM MHIYKTOPOB, KOTOPBIMH MOTYT
BBICTYIIaTh OIIpeJie/IeHHble AHTUOHMOTHKU, AMUHOKUCIOTHL WU
6royoTuYecKre JKUIKOCTH OpraHW3Ma, a TAKKe B pe3ysbTrare
CIIOHTaHHBIX MYTaLUH.

* TI'pymma wmwmxpoopranmsmoB (MYSPACE): [lanusri
MeXaHWU3M HamboJyiee XapakTepeH AJis TPYIINbI OGaKTepuii, 4acTo
o6osnauaemoit akponumom MYSPACE, B xoropyio BXOZAT:
Morganella, Yersinia, Serratia, Providencia, Aeromonas,
Citrobacter, Enterobacter [20].

*  Kimanueckoe  3mauenme: OcCHOBHAsg  OIIACHOCTH
3aKJII0YaeTcst B TOM, YTO IIPH JTaG0PaTOPHOM TeCTHPOBAHUU TaKHe
GaKkTepuu MOTYT JAE€MOHCTPHPOBATh JIOKHYIO 4yBCTBHUTEIBHOCTD K
ImpemapaTaM. JTO IIPOUCXOLUT IIOTOMY, YTO B HEMHIYI[UPOBAHHOM
cocrostHuu (6e3 IPUCYTCTBUA WHAYKTOpa) epMeHT He aKTHBEH,
OJHAKO B IIpOLieCCe JIeYeHN I IaleHTa aHTUOGHOTHKOM BBIPabOTKa
AmpC pe3ko Bospacraer, YTO IPUBOAUT K HedDPeKTUBHOCTH
tepanuu [15].

WUnaynubensasie AmpC MOXHO CpPaBHUTh C «PEXHMOM
TPEeBOTM» B CHUCTeMe Oe30IIaCHOCTH: B OOBIYHOE BpeMs 3alluTa
OTKJIIOUYeHa X 37aHue KaXeTCsS OTKPBITHIM, HO KaK TOJBKO
cpabaThiBaeT ONpefeNeHHbIH JaTIYuK (IOsBIeHNe aHTUOMOTHKA),
CuCTeMa MTHOBEHHO GJIOKHPYeT BCe BXO/BI U BEIXOZSI [23].

Moaudunupyomye dbepmeHTSHI: HaIpuMep,
aMUHOIJIMKO3U-MOUPUIIUPYIOIIe bepmeHTSH!, KOTOpBIe
IPUCOENUHAIOT K IIpelapary XuMudeckue (GYHKIMOHAIbHBIE
TPYIIBL, GIOKUPYS €ro aKTUBHOCTH [23].

3. Mogudukamnusa mumenu geicreus [21].
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bakrepusa usmeHseT CTPyKTypy MOJIEKYJbI, Ha KOTOPYIO
HalleJIeH aHTUOMOTHUK, COXPAaHAA IIPU 3TOM ee QYHKIMOHAIBHOCTh
IJIS CBOEM XKU3HEIeATeIbHOCTH:

MenumunnunceassiBatomue 6Genxu (IICB): Vsmenenwue
crpykrypst  IICH  (Hampumep, reH mecA y 30JIOTHCTOTO
cTapUIOKOKKA) [ejlaeT HEeBO3MOXXHBIM  CBA3BIBaHMe OeTa-

JIAKTAMHBIX aHTUOHMOTUKOB C KJIETOYHOM CTeHKOi [21, 4].
JHK-rupasza: KOZMPYIOIUX 3TOT
bepMeHT, TPUBOJAAT K YCTOMYMUBOCTH K bTOpXHHOMOHAM [21, 15].

Myrtanum B reHax,

Cremyer NMOHMMAaTh, YTO IIPAKTHYECKU JTIO00H MeXaHWU3M
PE3UCTEHTHOCT MOXKET OBITh OOHapyXeH Yy OOJBLUIMHCTBA
GaKTepHil ¥ YTO OAMH BUJ OAaKTEepUH MU IIPeICTaBUTENIN IIeJIOTO
ceMelCTBa MOTYT 3a/leiCTBOBATh HECKOJIBKO MEXaHH3MOB 3allHTEI
or geiictsua ADb. Kinmuudecku sHauuMble IpuMepsl OaKTepwii,

MeXaHH3MBbI

3aJeCTByIOLIE

pasIuYHbIe

AHTUMHUKPOOHOH

PE3UCTEeHTHOCTH IIpefCcTaBIeHs! B Tabaune 2 [25].

Tab6muma 2. MexaHU3MBI aHTUMHKPOOHO Pe3UCTEHTHOCTH Y

KJIMHUYeCKU BOXHBIX OakTepuii [25]

Tun I'pynma Pacnpocrpanenssie
. PYE TpocTp Jpyrue MexaHU3MBI
GaxTepuii aHTHGHOTUKOB MEXaHU3MEI
Staphyloco | IleHUIUIINHBI (3-nmaxramaza VizameHeHHBIE
ccus spp. (TeHuIIITMHA3A) TIeHUIIVITIHCBSI3bIBAIO0
mue 6enku (IICB)
Ilenununnmuuazo | Msmenennsie [ICE | Ilpogyxius
yCTOHYMBEIE (rems! mecA u MeTHIYULINHA3HI,
TIeHUIVITHbL mecC), TUNIEPIIPOAYKIYS [3-
JIAKTaMas3bl
®ropxuHOIOHEI AXTUBHBIH Cabslit TpaHCIOPT
abdioKc; 4yepe3 MeMOpaHy

usmenenHas JJHK-
rupasa
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OPUTPOMULIMH Wsmenennsie AXKTUBHBIH 2 dIIIOKC
u/vnu pubocomantbHbIE 9PUTPOMHUIIHA
KJIMHIAMULIVH MUIIEeHHI
(KOHCTUTYTHBHBIE
unm
HHIYIUOeTbHBIE)
TI'muxomentuns WsmeHenHsIE IIpuoGperenne rena
Genku cBsi3piBaHuA | vanA/B(pepxo Ha
C KJIETOYHOM CerOMHAIIHUM TEeHb)
CTEHKOI
S. B-maxTamsI Wzmenennas
pneumonia KJIeTOYHas CTEHKa;
e Hu3KoadpPuHHBIE
IICB
OPpUTPOMULIMH Wsmenennsie AxruBHbIi 2 dIIoKC
u/vnu pubocomantbHbIE 9PUTPOMHUIIHA
KINHIAMUITAH munienu (Ted erm)
(KOHCTHUTYUTHBHBIE
ui
HHIYIUOeTbHBIE)
Enterococc | B-maxTaMsl Wsmenennas -makTamasa
us spp. KJIETOYHAs CTEHKa;
HHU3KoahGUHHEIE
IICb
AMUHOTIUKO3UZ | U3MeHEHHe VIsMeHeHHBIe YIaCTKU
BI MeMOpaHbl; pub0COMaIBHOTO
aMUHOTJIUKO3U] - CBA3BIBAHUA
MoAnGHUINpYIOlIIe
dbepmenTsr (AMD),
I'mukonenTumpr W3menenusie Wsmenennste IICH
GeJIKY CBA3BIBAHUA | M3MEHEHHBII
C KJIETOYHOM MeMOpaHHBIH
CTEHKOI TPaHCIIOPT
Ilenunummuns [-nmaxTamasa Wsmenennste IICH
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(meHuIIMITMHASA),

H Tpumeronpum- Wsmenennsie
influenzae | cynbbamerokcaso | dhepmMeHTHBIE
I MUIIEHU
Xnopambenukon | XnopaMdpeHUKOI W3smenenHsIi
amerniaTpancdepas | MeMOPaHHBIHN
a TPAHCIOPT
ITenumusnaeL B-nmaxTamasa N3menennsie IICB
(meHuUIIMITNHASA)
N. edanocopunsr | Msmenennsie [ICE | 3MeHeHHBIH
gonorrhoea MeMOpaHHBIH
e TPaHCIOPT
®ropxuHOIOHEI Wzmenennas [JHK- | V3menenusrit
rupasa MeMOpaHHBIN
TPAHCIOPT
Terpanuxina AXTUBHBIN
addiroxc
CnextuHoMunuH | V3meHeHHas AxTuBHBIH 2o
pubocoManbHas
MHUIIEHb
ITenumunaeL B-nmaxTamasa N3menennsie IICB
(meHuUIIMITNHASA)
Enterobact | AMWUHOTINKO3UL | AKTHUBHBIM
eriaceae BI abdroKc;
U3MeHEeHHBIe
TIOPUHBI
DropxHOIOHEI Wamenennas [IHK- | V3menenusrit
rupasa TPAHCIIOPT Yepe3
HapyXHYI0 MeMOpaHy
Terpanuxinu AXTUBHBIN
a¢diroxc

143




Tpumeronpum- Wsmenennsie
cynbdameToKcaso | dbepMeHTHBIE
I MUIIEHU
B-maxTamsI [-nmaxTamassr; N3menennse I1CB;
HU3MeHeHHbIe HU3Kasg IPOTOHHASL
IIOPUHBI IBYDKYIIAS CHIIA;
MeTasuro-f-IaKTaMassl
(MBJI) (nampumep,
VIM, IMP u zp.)
Pseudomon | AMMHOTINKO3UL | AKTHUBHBIN
as spp BI abdiroKc;
HU3MeHeHHbIe
IIOPUHBI
®ropxuHOIOHBI Wsmenennas [IHK- | VamenenHsIit
rupasa TPAHCIIOPT Yepe3
HApY>XHYIO MeMOpaHy
B-maxTamsI [-nmaxTamassr; N3menennse IICB;
HU3MeHeHHbIe HU3Kasg IPOTOHHASL
IIOPUHBI IBYDKYIIAS CHIIA;
KapbareHeMassl
(manpumep, pepmeHTSHI
OXA)
Acinetobac | AmMuHornmukosus | AKTHBHBII
ter spp. BI abdiroKc;
HU3MeHeHHbIe
IIOPUHBI
®ropxuHOIOHEI Wsmenennas [IHK- | VameneHHsIi
rupasa TPAHCIIOPT Yepe3

HapYXHYIO MeMGpaHy

l'enermryeckue OCHOBHI pacpOCTpaHEHHUs Pe3UCTEHTHOCTH [2]

Kak 6puto CKazaHO paHee, Pe3UCTEHTHOCTh MOXKeT OBITh

TIPUPOJHOM

(BpOXXIEHHOIT)

I

IpHOOpEeTEeHHOH B

xoge

ropusonTanbHOro nepenoca reuos (HGT) [25, 33].
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l'opusoHTaIBHEIL TIEpeHOC TeHOB (MM TeHeTHYeCKUi
oOMeH) — DOTO IIpollecC, IPU KOTOPOM OaKTepuu IepefaioT
TeHeTHYeCKUH MaTepuas APYTHMM OCOOSM, He SBJIIIOUIMMCSI HX
IIPAMBIM IIOTOMCTBOM. B OT/IH4YMe OT BepTHKAIBHOI Iepefadn (OT
POIUTENBCKOM KIETKHM K [JOYEPHUM IIpU OMHAPDHOM JeeHUH),
TOPU3OHTAJBHBIII II€PEHOC II03BOJAET OakTepusM OBICTPO
mpuoOperaTh HOBBIE CBOMCTBA, TaKHe KAaK YCTOHYMBOCTh K
aHTHOHOTHKAM MIH (HaKTOPHI BUPYJIEHTHOCTH [6].

BrimenaiorT Tpu OCHOBHBIX MeXaHHM3Ma DTOTO Iipouecca [24,
25]:

1. Tpancdopmanus (Transformation) [8].

OTOT IpolecC 3aKII0¥aeTcs B 3axBaTe CBOOOJHBIX

dparmenros /IHK u3 oxpyxaromeii cpezsl.

* DBaxrepun, cmocobusie k moriomenuio Takoir JIHK,
HAa3BIBAIOTCA KOMIIETEHTHBIMH.

* Y TrpaMIIONIOXWUTENbHBIX Oakrepuil (Hampumep, S.
pneumoniae) dparment JHK cBassiBaeTcs ¢ perenTopom
Ha ToBepxHOCTH, Iocie vuero ogHa uens JHK
TUIPONU3yeTCs, a BTOpasg IIPOHUKAeT BHYTPh U
BCTpauBaeTcs B reHOM [8].

* Y rpaMoTpuiaTenpHBIX OakTepuit (Hampumep, H.
influenzae) CYIIECTBYIOT cnenupuIecKue
IIOCJIeIOBATEIBHOCTH HYKJIEOTUIOB, KOTOPBIE ITO3BOJIAIOT
xierke pacnosHasats u nomromars JHK  rtomsko
6JIM3KOPOJICTBEHHBIX BU/IOB.

2. Tpaucayxius (Transduction) [41, 8].

OTO IepeHOC reHeTUYeCKOro MaTepuaa OT OGHOI GaKTepHH

K JIPYroii C IIOMOUIBIO GakTeprodaroB (BUPYCOB, ITOPaKAMOMIMX
Gaxrepun) [41].
CyIecTByeT ABa TUIIA TPAHCAYKIUU:
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* OG6o6uienHass (reHepanu30BaHHAfA): IIPOUCXOILUT IIPHU
crydaiiHoit ymakoBke ¢parmentoB JIHK Gaxrepuu-
XO3fgMHA B Karcuz, dara Bo BpeMs ero coopku [41].

* CnenuanuaupoBaHHas:  ¢ar  IEPeHOCUT  TOJBKO
oIlpeie/IeHHbIe TeHbI GaKTePUU, KOTOPBIE PACIIOIATATIHUCh
B ee XpOMOCOME PAZOM C MECTOM BCTpauBaHHA IeHOMa
Bupyca (mpodara) [41].

3. Konsroramus (Conjugation)[34].

EguncreeHHbII MeXaHU3M, TpeOyIommit
HeITOCPeICTBEHHOTO KOHTAKTa MeXy KieTKamu [22].

e Vv IpaMOTpHIATeIbHBIX GakTepuit Tporecc

MHULIUNPYETC F-mirasmumoit («rmasMumo

(bepTUIBHOCTH»), KOTOpas KOZUPYeT CO3/laHue II0JIOBBIX
nuneit (sex pili). IImam ycTaHaBIMBAIOT KOHTAKT C
KJIETKOH-PEIUIINEeHTOM, IIOC/Ie Yero KONMUA ILIa3MHUABI
IepefiaeTcs B HOBYIO KIeTKy [34].

* Y  HEKOTOpBIX  TpaMIIOJIOXXUTEIBHBIX  OaKTepuit
(manmpumep, Enterococcus faecalis) oGMeH TPOUCXOTUT
He dYepe3 IIMJIH, a 4Yepe3 KOarperanuio KJIETOK IIOf,
BO3/IEIICTBHEM CIIeIM(PUIECKUX CUTHAIBHBIX MOJIEKYJ —
¢$hepoMOHOB.

BakHyl0o poIp B TOPH3OHTaJIBPHOM II€PEHOCE HTPaAIOT
cnenuduyeckue crpykrypsr JHK:

Imasmuper  (R-paxropsi): BHexpoMocoMHbBIE KOJIbLIEBBIE
JHK, xoTopsie yacTo HecyT reHsl ycToiduBocTH. OHU CIIOCOGHBI
aBTOHOMHO  DEIUIMIIUPOBaTbCA M IIepefiaBaThCAo  MEXAY
GaKTepHIMU B IIPOIlecCe KOHBIOTAIUY (Yepe3 IoJIoBble muiu) [36].

Tpancnosons! («npsiralomme reHs»): Yuactku JHK,
KOTOpble IepeMeIaloTCs MeXAy XPOMOCOMOM M IUIa3MHJAMH.
OHu MOTyT NI€PeHOCHUTh TeHBI YCTOMYMBOCTU K PasIUIHBIM
KJIaccaM IIpenapaToB (aMHHOIIMKO3HUBI, TETPALMKIMHBI) JaKe
MeXy HepOZCTBeHHbIMU Bugamu [37].
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Wnrerpons::  ['emeTnuyeckme  cHUCTeMBI,  CIIOCOGHBIE
3aXBaTHIBATh U DKCIIPECCHPOBATH KACCETHI T'€HOB PE3UCTEHTHOCTU
[6].

Cosganue r06aIBHOI CHCTEMBI HaZi30pa 3a YCTONYHBOCTEIO K
IIPOTMBOMUKPOGHSIM IIpenapaTaM U ux ucnonbzoaHueM (GLASS)
[2]

B orBer Ha ceprésHyro u pacrymyo yrposy AMP
Bcemupnas oprammsamua 3gpaBooxpaHenus (BO3) cospama
cucreMy  snugemuosnorudeckoro  KoHtpors — GLASS  pmna
yKpeIUleHus JokKasaTenbHOM 6aspr mo AMP mocpeznctBoM
CTaHZAPTU3UPOBAHHOTO cOOpa, aHanu3a, oOMeHa M OTYETHOCTH
MaHHBIX [4].

Cucrema  Opura 3amymena B 2015 romy  pmuas
SMUIMOHUTOPUHIA  YCTOMYMBOCTH K  IPOTHBOMUKDPOGHBIM
mpemnapataM u pacmupeHa B 2020 rozy, 4To6bI BKIOYATh JaHHBIE
06 wucnons3oBaHuu AB. Cucrema mosnydaer JgaHHBIE 00
YCTOWYUBOCTH U3 CEKTOpPA 3ApPaBOOXpAaHEHMs IO MHPEKIUAM Kak
TOCITUTAJIBHOTO, TAK ¥ BHEOOJIBPHUYHOTO IIPOUCXOXAeHU [49].

Brin cocraBieH OT4YéT, OCHOBAHHBIM HA Oojiee deMm 23
MHJUIMOHaX OGaKTepHOJOTMYECKH IIOATBEP)KIEHHBIX HHGEKI[UH,
3apeructpupoBaHHbIX 104 cTrpanamu. OueHuBaxach yCTOHYUBOCTD
K 22 aHTHOMOTHKAM, INPUMEHSEeMBIM M JIledeHHsS BOCHMHU
PacCIPOCTPAaHEHHBIX «IIPOGIEMHBIX» OaKTEPUATbHBIX IIATOTEHOB,
KOTOpble 00JIafjaloT  CIIOCOOHOCTHIO  GBICTPO  BBHIPAGATHIBATH
ycroituuBocTh K AB, a umenno: Acinetobacter spp., Escherichia
colli, Klebsiella pneumoniae, Neisseria gonorrhoeae,
Hetudouznusie Salmonella spp., Shigella spp., Staphylococcus
aureus u Streptococcus pneumoniae [6].

OTH IATOTeHBI BBI3BIBAIOT 4YeThIpe THUNA WHQEKIUH,
Haxopsuuxcs nog Hagzopom GLASS: (1) undexuuu kpoBoToka, (2)
KeJIyZOYHO-KUIIEYHOTO TpakTa, (3) ModeBbIx myTeir u (4)
YPOT€HUTAJBHYI0 TOHOpel, dYTO B CyMMe cocTaBiager 93
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KOMOMHAIIUK «THUIL WHOEKINU—TIaTOTe H—aHTHONOTHKY.
Mopgenupyemsle OLlEHKHM yYHTHIBAIOT HAIlOHA/IbHBIE PA3jIU4YUA B
CTPYKType HaceJeHUs U OXBaTe HAZ30pa, a TaKXKe paclpeneeHne
YCTOWYUBOCTU CpeAy IPYIII IallMeHTOB BO BpeMeHH, 0becrieyrnBas
HaZIEXXHYIO KAPTUHY PacIpPOCTPAaHEHHS «IIPOOIEeMHBIX» ITaTOT€HOB
Ha HAIIOHAJTBHOM, PETMOHAIBHOM U II00aIbHOM YpoBH:AX. [80].

C 2016 roma 110 crpaH, BkIIOYasgs TPU TEPPUTOPHUU U
o6ractu, npencrasunu ganusle mo AMP B GLASS. B 2023 roxy
nmanHble mpencraBuau 104 crpaner — 310 Gosnee wem Ha 300%
Gosibllle IO CpaBHEHUIO C 25 cTpaHaMH, COOOUIMBIINMY TaHHBIE B
2016 romy, B mepBBIii roz, cO0pa AaHHBIX (PUCYHOK 2) [49].

2016 2017 2018 2019 2020 201 2022 2023

Tox
Adprkancknii pernon Pernon Amepis Permon K0ro-Bocrounoii Asun

Esponeiickuil pernon Boctouno-CpeanseMHOMOPCEHI PeritoH Fananno-THxookeaHCKIIT pernoH

Pucynox 2. Yucio crpas, coobmusmux ganusie 1o AMP B GLASS
o peruonam BO3, 2016-2023 rr. [80]

Ha macToamuit MOMeHT ypoBeHb TepPUTOPUI, OXBaueHHBIX
mporpammoii  GLASS, mo3Bosnser ¢opmupoBats rroGanbHbIE
onenku AMP [66].

HecwmoTps Ha mporpecc, oCcTaroTcs 3HaYNUTEIbHbBIE ITPOOEIBL.
B 2023 rozy yuactue rocyAapcTB- YJIEHOB ObLIO HAaMMEHBIIMM B
Peruone Awmepux (20,0%, 7 w3 35 «crpaH) u B
3amazHo- TuxookeaHnckoMm perunoHe (37,0%, 10 us 27 crpaH), u

148



JIMLIBb 9yTh 6OJIee MOJIOBUHSI CTpaH B Adpuxanckom (57,4%, 27 u3
47) u Espomeiickom (58,5%, 31 wu3 53) peruonax cooGmanu
nmaunusle B GLASS. HaubGosnbiee ygactue oTMedeHO B Permomne
IOro- Bocrounoit Asuu (90,9%, 10 u3 11 crpan) u B Bocrounom
CpenuzemuomopckoMm peruose (76,2%, 16 us 21 crpansr) [50].

K xonmy 2024 roza B GLASS 6su10 3aperucrpuposano 130
CTpaH, BKJIIOYas TpHU Teppuropuu u obractu. 13 nux 104 crpansi,
oxsarsiBatonfue Gosnee 70% HacereHMA Mwupa, IpeACTAaBUIN
maunustle o AMP 3a 2023 ropz — Gomee uem 300% poct mo
cpaBHeHuUIO C 25 crpanamu B 2016 roxy [63].

Mexzy 2016 u 2023 romamu umcio wuHQEKIUH C
pe3y/ibTaTaMyi TeCTHPOBAHMA YyBCTBUTEIBHOCTH (antimicrobial
sensitive testing AST), coo6uménnsx BO3 Ha MIIITHOH HaceleHu,
BBIDOCJIO IO BCEM PperuoHaM [Jjis TPEX U3 YeTHIPEX THUIIOB
nnbekuii [49].

Hamuonanensre gammeie 1mo AMP  ykaseBator Ha
Me/IMaHHBIN To/10BO#H mpupocT yucaa ordéroB AST mia mrbexuit
ModueBbIBOAAmKX ImyTeir Ha 26,0% (95% Crl: 17,3; 35,4), mna
nHpekuuit xposu Ha 20,0% (13,4; 26,8) u mna XKemyZodHO-
kumeuHsrx nHPeknuit Ha 11,4% (3,0; 20,4). Ot yBenuueHUs
CBU/IETEIBCTBYIOT O TOM, 4TO BCé Ooibllle CTpaH IHOO daile
mpoBozar AST B pyTMHHOH K/IMHWYECKOH IIpakTHKe, KGO
pacIIupsIOT HAaZ30p Ha JOIOIHUTEIbHbIE JleueOHble YIPeXKAeHNs
[54].

Tem He MeHee IIporpecc OCTaércsi HepPaBHOMEPHBIM.
IToxpsrte GLASS mo yporenuranpHO# ToHOpee B 2023 romy
OCTaBaJOCh HU3KUM. [70GampHble ouenku AMP Bapsupyior B
3aBUCHMOCTH OT peruoHa u3-32 PasIuduil B pPervOHaIbHOMN
oT4éTHOCTH [75].

Bosee Toro, 6ojiee mOJOBUHBI CTPaH, COOOUIAIOIINX JAaHHEIE,
BCé emé He MMeIOT 6a30BOM MHGMPACTPYKTYPHI, HEOOXOAUMOH I
IIONy4YeHHs HaAEXHBIX U BCECTOPOHHHX ZaHHBIX M0 AMR, uro
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co3zaér mpobaeMy 11 r106aJIbHOr0 MOHUTOpPHHTA. TombKo 46,2%
(48 w3 104) crpar cooOmwIM, YTO y HHUX HMEIOTCI BCe
pexomenzmoBanHsle BO3 OCHOBHble KOMIIOHEHTBI HAZEXHOMN
HAIMOHAJIBHOM CHUCTEeMBl HaAOJIIOZEHHUA, BKIIOYad obecledeHue
KayecTBa KakK JJI1 HaLMOHAJIBHOMN pedepeHC-1a60paToOpuy, TaK U
IJIS UIMPOKOW ceTH JjabopaTopuii HAOMIOLEHUs, a TaKxke
cobmofieHre  MeXAyHapozHbeix craHzaproB  AST. OO6mwuit
rJI00IBHBIN ITOKa3aTeIb IIOJHOTHI JaHHBIX COCTaBUII JUIIb 53,8%
cpenu 104 crpan, cooburuBurux gauusie 1o AMR B 2023 rogy, uro
OTpa)kaeT IPOJOJDKAIOUIMECH TPYZHOCTH B OXBaTe IIOJHOTO
o6séma u xontekcta AMR. Kpome ToOro, Gosmpume wactu
cybcaxapckoit Adpuxu, llenrpamproit Asum u JlaTmHCKOM
AMepuku  IO-TIpeXXHeMy  COOOIIAIOT  OrpaHUWYeHHble WU
orcyrcrBytomyie gnaHHele B GLASS, ocraBiss 3HaunTe/NbHBIE
mpobGesbl B PETHMOHAJIBHOM IIOKPBITMM U yKasplBasg Ha
COXpaHsAoIeecss HEPaBeHCTBO B JOCTyIIe K auarHoctuke [70].

'nmoGanbHas yCTOHYMBOCTG OOWHMpHA, C  GONBIIMMYU
PEeTHOHATBHEIMY BapHanamMu [22].

B 2023 romy mnpumepHO OAHa U3 IIecTH JabOpPaTOPHO
IO TBEPXKAEHHBIX GaKTepHaIbHbIX HHPEKIUI BO BCEM MUpe ObLia
BBI3BaHA OAKTEpUAMH, yCTOMYUBBIMU K aHTUOMOTHUKAM (PUCYHOK 3)

[79].
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Pernon IOro-Boeroumoit Asnr: 31,1% (7.3-85,1)

Bocrouo- 1\;‘,1||'|\:\mc\\1.s]w||:'r erHon: 30,07 (9,2-53.6)

Adprsancrit pernon: 19.6% (4.2-334)

Dnobmne: 17.1% (35-303)

Pertion AMEPIE: 14, (23347

Eponeiickint peruoi: 102 (1.3-246)

Janamo-Taxooseanckii pernoi: 9.1% (2,1-254) b———@

il 5 0 15 0 bi 1]
Memasns 108 veroisusocTn & nnrudnorisas (%)

Pucynox 3. Meguana AMP no pernonam BO3, 2023 r. [50]

MepgyanHas d4acrora YCTOMYMBOCTH OblIa Haumboiee
BBICOKOH IIpM MHGEKIHUAX MOYEBBIBOJAIIUX IyTeil (IpumepHO 1
n3 3) um npu wunbexkuuax kposu (1 u3 6), u HIKe IpHU
xKenymoyHo- kumeynsix (1 w3 15) um  yporeHMTasbHBIX
roHOKOKKOBBIX mHbekuuax (1 us 125). AMP 6vura naubosee
yactoii B permonax IOro-Bocrounoit Asum u Bocrouxoro
CpenmuzemHomoppss (mouru 1 w3 3 wuHpexmuii), 3areMm B
Adpukanckom peruore (1 u3 5), Bce OHM BbIlle ITOGAIBHOM
MezMaHbL. YCTOMYNBOCTD Oblia pexxe B EBpomeiickom peruone (1
n3 10) n HaumeHbIIeH B 3amagHO- TUXOOKeaHCKOM peruoHe (1 u3
11), uTo yKassIBaeT Ha MIKUPOKOE PETHOHAIBHOE HEPaBEeHCTBO [14].

[Tpu nHbeKuUIX KpOBOTOKa By LMY
JIeKapCTBEHHO- YCTOMYHBBIMU IIaTOTeHaMH 6pLIH
rpaMoTpuLiaTeNbHble OakTepuu, Takue Kak £E coli nu K
pneumoniae, yCToi4nBble K GTOPXUHOIOHAM U LiedasToCIIOpuHAM
TPeTHEro MOKOJIEHU. Y CTOMYMBOCTD K 11e(aIOCIIOPHHAM TPETHETO
mokoneHus ormedena B 44,8% (39,3; 50,4) nndexunii, BBI3BAHHBIX
E colii u B 552% (48,5; 61,7) mudexkuuii, BrI3BaHHBIX K.
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pneumoniae. B AGpuKaHCKOM peruoHe YpOBeHBb yCTOHYHMBOCTU
6611 0cOOeHHO TpeBOXKHBIM, npeBbIimast 70% 15t 060MX 1aTOreHOB
[22].

I'nobGanpHas yCTOMYMBOCTE K BaXKHBIM aHTUOMOTHKAM
IIMPOKOTO CIIeKTpa TPYIIBI KapbameHeMmsl, cocraBuna 54,3% y
Acinetobacter spp., Torga xak B pernoHe IOro- Bocrounoit Asumu
yacToTa ycroduuBocTH K. pneumoniae X TIpelaparaM STOM
rpymnmsl npy nHbeKIuAx Kposu gocrurana 41,2% (pHcyHOK 4) [6].

Shigella spp. — unnpodiokeamn: +27 2% (-2.1: 66,1}

K preumonioe — wannenem: +15,3% (12,7; 18,1) .
Salmonella spp. — winpodmokcamm: +14,0% (6,5; 22,1) -
E. coli — mnenen: +12.5% (9.4; 15.8) .
Acinetobacter spp. — umumnenem: +5,3% (2,7: 8.3) .
E coli — nedanocnopunnl Tpethere nokonenms: +1.3% (—0,.1; 2.8) .
K. pretimonioe — uedorakenm: —0,3% (-2.5; 1.9} .
& aurens — meTnupuss-peanctentaocts: —2,5% (—4,5; —0.5) L]
N, gonorrhovae — wedrpragcon: —3.2% (—33,9: 39.2) ™
8 preumoniae — bemsmanermmamm: —11,0% (-26,8; 7.1) .
40 -3 20 -0 0 0 20 40 500 6l

Pucynoxk 4. Tengennun AMR — MeguanHOe Tol0BOE H3MEeHEHMeE B
mponenTax, 2018-2023 [58]

Cepresnoit po6eMoit ocTaeTcs
METUIVJUINH- Pe3UCTeHTHBIH S. aureus (MRSA): rio6GanbHBII
ypOBeHb yCTOWYMBOCTH B HHOpeKuusx Kposu cocraBun 27,1%
(23,5; 31,0), maussicummit B Bocrounom CpeznuseMHOMOPCKOM
peruone - 50,3% (39,8; 60,8). IIpoueHT ycTOifYUBOCTH
non-typhoidal  Salmonella spp. B wHeKIMAX KpoBH K
nunpoduokcanuny cocrasun 18,0% (13,9; 22,9) riobanbHo,
HamGorsmmii B EBponeiickom peruone — 36,2% (29,0; 44,2) [63].

B CITydasx XKeJTyJOYHO- KUIIeYHbIX uHbeKIuH
yCTOWYMBOCTD K QTOopxuHOIOHaM y Shigella spp. cocrasiana
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29,7% (22,9; 37,5), mocturas 75,5% (58,1; 87,3) 8 IOro- Bocrounoii
Aszuwu [14].

ITpu nHbEKUMAX MOUYEBBIBOAALIMX ITyTeH, BHI3BAHHBIX E.
coli u K. pneumoniae, yCTOHYMBOCTh K YacCTO MCIIOJIb3YyEMbIM
aHTHUOWOTHKAM, BKJIOYas I[ea/OCIOPUHBI TPEThero IIOKOJIEeHMUS,
(bTOPXMHOIIOHBI M KO- TPUMOKCa30y, 00praHO mmpeBsimana 30%
riao6aasHo [6].

YcroitunBocts N. gonorrhoeae X GTOPXWHOJIOHAM ObLIA
moutu moBcemectHoit — 75,0% (70,9; 78,8) riaobampHo. XOTA
YPOBEHb YCTOMYMBOCTH K Ie(pTPHAKCOHY OCTAaBAJICI HUSKUM —
0,3% (0,1; 0,6), ero mosaBienne, ocobeHHO B BocTouHOM
CpenuzemHomopckom peruone 2,5% (0,8; 7,7), yrpoxkaer
Hed(bbeKTUBHBIM dMIIMPUYECKUM JIedeHeM ToHOopeu [22].

ViMeHHO C JIeKapCTBEHHO- yCTOMYHMBBIMM  ITATOT€HAMHU
CBSI3aHBI TSKEIbIe KIIMHUYECKUe MCXOAbI BCIeACTBHE HEYLaYHOTO
nedenus. Hexoropsle ©3 Takux IATOTEHOB, HAIPUMEpP
KapbOaneHeM- pe3ucTeHTHBIN K. pneumoniae u Acinetobacter spp.,
aCCOIIMHUPYIOTCA C BBICOKOM JIETaJIBHOCTBIO, IpeBbimatomeii 30%.
Jpyrue marorensl, BKkaiouas E. coll, Pe3UCTEHTHYIO K
nedarocriopuHaMm TPeThero TIOKOJIEHHS, u MRSA,
XapaKTepU3yIOTCA BBICOKOI 3a00/IeBa€MOCTBIO — YHCJIO CIydaeB
6osee 10000 u 1,5 roza >XkM3HM C MHBAJIMAHOCTBIO Ha MUJUIAOH
Hacesjenus [35].

Bonee mozpobuas wuHbOpMauLus O PacHpOCTPaHEHHOCTU
«IIPOGJIEMHBIX ITATOT€HOB», UX YCTOHYMBOCTH K AB, 1 BO3MOXHBIi
IIPOTHO3 IO JajbHEHIIeMy pacIPOCTPAaHEHUIO IIpefiCTaBlIeHa B
Ta6mue 3 [50, 32].

Ta6nuua 3. Ilpouent AMP B oTHOIIEHMY «IIPOOIEMHBIX»

natoreHoB B 2023 r. u npenosaraeMbie TeHaeHuu pocra (2018-
2023) [50]

XapaxTepucTuKa
IaToreHa

AMP u renmeHmun
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Kap6anenem

ITarorewn, ycroituussrit k Ab mocienueit

pe3UCTeHTHBIE JIVHWU.
Acinetobacter 2023 r.: umunenem — 54,3% rirobansHo (49,3—
spp. 59,2); Bocrounoe Cpezusemuomopse — 66,5%
(58,1-73,9).
Tengenmus: +5,3% B rog, (2,7-8,3).
E. colj, OcHOBHOI1 TaTOTeH IIpU GaKTEPUEMUAX U

PE3NCTEHTHBIE K

nHpeKuuax ModyeBbiBoAAmuMX myTeit (MIMII).

nedanocnopuna | PesncrentHocTs cBA3aHa ¢ mpoaykiueit ESBL.

M TpeTHero 2023 r.: yCTOHYMBOCTD IpU NHMEKIUAX

IIOKOJIEHUS KpoBoTOKa — 44,8% rio6anxsuo (39,3-50,4); B
Adpuxkanckom peruosre — 70,7% (62,3-78,0);
mpu MMII - 39,8% (33,9-46,0) rio6ansHo;
IOro-Boctounas Asusa — 60,4% (51,8-68,4).
Tenmenuusa: ctaGUIBHO.

Kap6anenem [Tpo6naemusiit matroren OPUT mepuunmHCcKrx

pe3ucreHTHEIe F.
coli

YYpexXJeHUN.

2023 r.: yCTOHYMBOCTD IpY NHEKIUAX
kpoBoToka — 2,4% (1,8-3,3) riobanxsuo; IOro-
Bocrounas Asus — 17,5% (12,4-24,2); npu
NMII - 2,6% (2,0-3,5) riao6anasHo.
TenmeHuMs: mpu HHPEKIIUAX KPOBOTOKA
npupoct +12,5% B rog (9,4-15,8); mpu UMII
npupoct +8,5% (6,1-11,0).

K. pneumoniae,
PE3UCTEHTHBIE K
nedarocrnopuHa
M TpeThero
IIOKOJIEHUS

OcHOBHOI1 TaTOreH BHYTPHUOOIBHUIHBIX
MHQEeKIU; OCHOBHOM MeXaHU3M — IIPOLYKIHS
ESBL/kap6amenemas.

2023 r.: npu nHPEKUUIX KPOBOTOKA
ycroiauBocTs — 55,2% (48,5-61,7) rnobanbHo;
Adpuxa - 77,8% (73,1-81,9); mpu UMII -
45,5% (38,6-52,5) riaobanbuo; IOro-
Bocrounas Asus — 60,1% (54,9-65,0).
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Tenmenuusa: crabUIBHO.

Kap6anenem
PE3UCTEHTHEIE
K. pneumoniae

Benmyuuit maToreH BHyTpHOOIBHUIHBIX
nH(EKUNIT; COTPOBOXAAETCS BEICOKOM
JIETaIbHOCTBIO.

2023 r.: mpu uHPEKIUIX KPOBOTOKA
ycroitauBocTs — 16,7% (13,9-19,9) rnob6anxsHo;
IOro-Boctounas Asus — 41,2% (30,3-53,1);
mpu MMII - 10,9% (8,7-13,6) rnobansHo;
IOro-Bocrounas Asusa (MMII) — 31,1% (27,0—
35,6).

Tenpenuyst: mpyu HHPEKIUAX KPOBOTOKA
npupocrt +15,3% B rog (12,7-18,1); mpu UMII
+12,9% (10,6-15,1).

MeTtunumins Bezymuii maToreH MOC/IEOIEePaIIIOHHBIX

Pe3UCTeHTHBIH ocnoxxaenuit OPUT; exuHCTBEHHBIH IpenapaT

Staphylococcus | BbI6Opa — BAHKOMUIIUH.

aureus (MRSA) | 2023 r.: npu mHpeKIMIX KPOBOTOKA
ycroiausocts — 27,1% (23,5-31,0) riaobansHo;
Bocrounoe Cpexnuzemuomopse — 50,3% (39,8—
60,8).
TengeHIMA: B IeJIOM CTaOUIBHO, CHIDKEHUE
kosimdecrsa cirydaeB B Oro-Bocrounoit Asuw,
EBporne u 3anasHO-TUXOOKEaHCKOM pPerHoHe.

®ropxuHOIOH OrBeTcTBeHeH 3a MHPeKINN

pe3uCTeHTHbIe IHUIIeBAPUTETBHOTO TPAKTa; GaKTOPOM,

non typhoidal CIIOCOOCTBYIOLIMM PacIPOCTPaHEHHIO,

Salmonella spp. | ABnAeTca MHUPOKOe IPUMeHeHHUe

aHTUGHUOTUKOB B YXKUBOTHOBOJICTBE.

2023 r.: mpu uHPEKIUIX KPOBOTOKA
ycroitauBocts — 18,0% (13,9-22,9) rnob6anxsHo;
Epomna — 36,2% (29,0-44,2); npu nudeKuax
ey noyHo-KuureyHsIx nHpekmuax (XKKHW)
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ycroiausocts — 16,3% (13,8-19,1) riaobansHo;
Espoma — 23,9% (20,0-28,2).

Tenpenuyst: mpyu HHPEKIUAX KPOBOTOKA
npupoct cocrasister +9,4% B rog, (3,9-15,3);
mpu JKKU - +14,0% (6,5-22,1).

OrOpXMHOIOH DHTepOIIaTOTeH; B CIyyae HaTUIHA
Pe3UCTeHTHBIE PE3UCTEHTHOCTH JIedeHHe ITePOPaIbHBIMU
Shigella spp. nmpenapatamMu Hed((HeKTUBHO.
2023 r.: ycroitunBocts pu KKHU - 29,7%
(22,9-37,5) rmobanbuo; IOro-Bocrounas Asus
-75,5% (58,1-87,3).
Tenpenmua: npu XKUY yBenndyenns uncia
CJIydaeB He OXKUIAETCA.
OTOpXUHOIOH Berpeuaercs nmpu nHeKIMAX IMepesaomuxcsa
u/unu nonossM mmyTeM (MIIIIIT) mpakrudecku
nedarocnopuH ITOBCEMECTHO; OCHOBHOI IPOGIeMOil SIBIIeTCS
Ppe3UCTeHTHEIe BBICOKHI ypOBEHB Pe3UCTEHTHOCTH K

N. Gonorrhoeae

(bTOpXUHOIOHAM.

2023 r.: YcTOMYMBOCTD K GTOPXUHOIOHAM
mocruraet 75,0% (70,9-78,8) rino6ansuo; Oro-
Bocrounas Asus — 87,8% (79,3-93,2);
ycroitauBocTs K nedrpuakcony — 0,3% (0,1-
0,6) rno6ansHO; BocTounoe CpepuseMHOMOpBE
-2,5% (0,8-7,7).

TeHeHIVA: POCT YCTOMIUBOCTH K
1edTPHUAKCOHY He IIPOTHO3UPYeTCs (TaHHbIe
OTPaHUYEHBI).

Tenpenuun

AMP yxassIBaloT Ha PaACTyIIyIO YTpo3y CO

CTOPOHHI TPaMOTPHIATEIBHBIX OaKTepHaIbHBIX IIATOTeHOB [57, 63].

Cormacao otuery GLASS, AMP ysemnuuBamace B 40%

KOMOMHAIIMH  «IIaTOT€H- aHTUOMOTUK», OTCIEKUBAEMBIX IS
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I106aIbHBIX BpeMeHHbIX TeHgeHuui Mexay 2018 u 2023 rozamu,
¢ romoBeiMu Ipupocramu oT 5% gmo 15%, B 3aBHCHMMOCTH OT
KoMOuHaru [68].

YcroitumBocTh K aHTHOMOTMKAaM  IIMPOKOTO U
pacIIpeHHOTO CIIeKTpa OCOOeHHO K  KapbameHeMaMm U
bTOpXMHOMIOHAM  CpeZu  KJIIOYeBBIX  IPaMOTPUIATEIBHBIX
[IaTOTeHOB, BKIIovYas Acinetobacter spp., E. coli, K. pneumoniae u
Salmonella spp., HEyKJIOHHO PacTéT, UTO BBI3BIBAET CEPHE3HYIO
00€eCIIOKOEHHOCTh, IIOCKOJIBKY KapOalleHeMbl pacCMaTpPHBAIOTCS
KaK IIpemapaThl IOCJAEJHETO PpsAa A1 JIeYeHUS TDKEIBIX
nHpexnuit. Poct AMP orpannunBaer pa3paboTKy U IpUMeHEHHE
cxeM OMIHUPHUYECKOM Tepanuy OaKTepUaTbHBIX WHOEKIMH, u
IPUBOAUT K II€PEXOLY OT II€POPAJIBHOTO K BHYTPHUBEHHOMY
BBEJIEHUIO IIPEIapaToB, BKIOYas 0ojee IIMPOKOE HCIIOTIb30BAHHE
aHTHGHOTHKOB BTOPOU U MocjenHel tnHnuu (pucyHok 4) [63].

CrpaHsl ¢ HU3KUM ypoBHeM Hazsopa 3a AMP coo6maior o
GoJree BEICOKUX yPOBHAX ycToituuBoctH [50].

CymecTByeT cuibHas oOpaTHas KOppeldlUs MEXIY
ypoBHeM Haznzopa 3a AMP B crpake u eé cooburaeMoii MeJuaHHOM
AMP. Dra 3aKOHOMEPHOCTh MOXKET OTPaKaTh KaK AeUCTBUTEIHHO
6oylee BBICOKYIO YCTOHYMBOCTh B YCJIOBHAX C OTPaHUYEHHBIMH
BO3MOXXHOCTSIMH II0 Haza30py 3a AMP (BO3MOXXHO B COYeTaHUHU C
IJIOXUMHM  KJIWHUYECKMMH IIPaKTMKAaMH ¥ HU3KHUM YPOBHEM
OOLIECTBEHHOTO  3IpaBOOXPAaHEHHUA), TaK M B IOJy4YeHUU
HETOYHBIX [AHHBIX, HAIpHUMep BbIGOPOYHOe B3sATHE IIPOoG B
HeGOMBIINX OOJBPHUIAX HIM y MAUMEHTOB C TOKEIBIMU
nabekuuamu [50, 57].

Ha pucynke 5 moka3aHO COOTHOLIeHMe JJIA Kaxjoi u3 95
CTpaH MEXZIYy MeIUaHHBIM IIPOLEHTOM YCTOMYMBOCTHA IIO BCEM
KOMOMHAIIMAM  «IIaTOT€H- aHTUOMOTHK»,  COOOIIEHHBIM IS
nHbeKuMt KpoBH, u uynucioM uHbeknuii ¢ pesynpraramu AST nHa
MWJUIMOH HacejaeHus [67].
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Pucynok 5. Meguannsrii HanpmoHansHbri npoueHt AMP npu
nHpeKIUAX KpoBu 1m0 perronam, 2023 [67]

Hepocrarounoe OCHallleHHe DMarHOCTUYECKUX
sabopaTopuii OrpaHNYNBAET KaK IIOJyYeHNe Pelpe3eHTaTUBHBIX U
HafIEXHBIX [JAHHBIX II0 YCTOMYMBOCTH, TaK U BHeJPEHUE
afeKBATHBIX Mep NIpPOGUIAKTUKM WHPEKUUH, KOHTPOIL U
PalMOHAIBHOTO HCIIONB30BaHUA aHTHOMOTHKOB. B cybcaxapckoit
Adpuke Tompko 1,3% xnuHMYeckux JabGopaTopuii UMeIOT
BO3MOXKHOCTH IIPOBOJUTH OaKTepUOJOTUYECKUEe HUCCIEeNOBAHUS, U
n3 Hux Jjumb 18% wuMeOT 4OCTYyn K aBTOMAaTH3HPOBAHHBIM
CHCTeMaM OIIpefieIeHUs YyBCTBUTEIBHOCTU K aHTUOUOTHKAM [74].

MosnekynapHas IWaTrHOCTHUKA, HeobOXxomuMast pimib:s
BBIABJIEHMS MEXaHH3MOB YCTOMYMBOCTM U IIOMOramouas B
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palMOHATBPHOM HCIIOJB30BAHUM AHTHOMOTHKOB, BO MHOTHX
peruoHax ¢ OrpaHMYEHHBIMH pecypcaMy IPOCTO HeAOCTyIHa. B
OTCYTCTBUM [AMAarHOCTUYECKOH HHOPACTPYKTYpHl [JIiS OLeHKU
YYBCTBUTEJIBHOCTH OaKTepuil K aHTHUOHMOTHKAM KJIMHUIIMCTHI
BBIHY>KIEHBI II0JIaTaThCA MCKIIOYUTETBHO HAa OSMIIMPHYECKOe
JledeHne, KOTOpOe MOXKeT He COOTBETCTBOBATh MHAMBUYaTbHBIM
WY MECTHBIM NATTePHAM YCTONYMBOCTH. DTOT JUATHOCTHYECKUN
Pa3phIB He TOJIBKO YBEJIUINBAET PUCK HeafleKBaTHOTO Ha3HAYEHUs
n Hed(pPeKTUBHOCTU JeyeHHsI, HO U CTAaBUT IIOZ, COMHEHHe CaM
dakr  wmaGmoomenuwss 3a  AMP, CHMW)XXad  TOYHOCTh U
penpe3eHTaTUBHOCTh JAHHBIX II0 YCTOWYMBOCTUA. B pesyibraTe
BOXHBIE AHTUOHMOTMKM  IIMPOKOTO  CIIEKTpa, TaKHe Kak
KapbameHeMsl — IpeHa3HAYeHHbIE UCKIIOYUTEIBHO I JIeUeHUs
TSDKENBIX ~ MHQEKIui,  BBI3BAHHBIX  ITOJIMPE3UCTEHTHBIMU
IIaToreHaMu M TpeOylolue TIIATeIbHOTO MOHUTOPHUHIA, YTOOBI
[PefOTBPAaTUTh  Ype3MEpPHOe  KCIIOJb30BaHWE  —  4YacTo
IPUMEHAIOTCS B KAvyecTBeé Mepsl IPeJOCTOPOXKHOCTH  AJIA
KOMIIEHCAllU¥ TTPOGeIoB B ZUATHOCTUKE U HAZ30pe, HECMOTPS Ha
HeoTpeZeIéHHOCTD UX 3 dexTrBHOCTH U Ge3omacHoCcTH. Penrenue
oTUX IpobieM TpeOyeT WMHBECTULMI KaK B [JUATHOCTUYECKHE
BO3MOXXHOCTH, TaK ¥ B CHCTeMBbI HaOJIIOfEeHUs, YTOObI JaHHbIE 110
YCTOWYUBOCTA COOTBETCTBOBAJIN IEeHCTBUTENIBHOCTH M OTPaKaId
peaybHbIe KJIMHUYEeCKHe yCIOBUSA B YUpeXAEeHUIX
3[IpaBOOXpaHEeHUsI Pa3INIHbIX PETHOHOB [78].
Brisogsr:

* OOG6zop uTepaTypsl, ITPOBeNEHHBIH /JJIA  ITOTO
WCC/IeIOBAHMUsS, IIOATBEPAMJ  BBICOKME  IIOKa3aTelu
yCTOMYMBOCTH, IIOJy4eHHBbIe OJarosaps Y4YacTHIO B
nporpamme GLASS. Omny6nukoBaHHBIE HCCI€LOBAHUSA
4YacTo coobmwanu o emé O6osee BBICOKMX YPOBHAX
yCTOWYUBOCTH, 4eM JaHHble HAOIIOLEHUs, BEepOSATHO,
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OTpaXkas CMellleHHe B CTOPOHY JAaHHBIX, COOPaHHBIX B
He6GoIBIINX GOIBHUIAX U rocnuTansx [78, 79].

Ananmus 93 xoMOMHANUM «TUN WHQPEKIUU—TIATOTeH—
aHTUOHOTHK» IIOKa3bIBaeT IJI0GanbHYIO0 KapTury AMP,
XapaKTepU3yIOIIyIoCsA  LIMPOKUM  pacIpOCTpaHeHHeM
YCTOWYUBOCTA K JKU3HEHHO BXHBIM aHTUOMOTHKAM
IepBO¥, BTOPOM ¥ MOCIefHeH JUHUU, HO C
CYIECTBEHHBIMM BapUAIllUIMH MEXIy IaTOTeHaMH U
pernoHamu [63].

TeMm He MeHee, pacupeHUe OXBaTa HAOMIOZEHUSA IIO
peruoHaM, YYacTBYIOUIMM B IIpOorpaMMe, sBJIIETCS
IOCTI)KEHHWEM, OTPXKAIOI[UM PACTYILYI0 IJI00aIbHYIO
puBep:xeHHOCTs 60pb6e ¢ AMP [50].

Yro6bl IOZAEpXKATH 3TOT IpOrpecc U 0bOecrevIuTsh
WICIIO/IB30BAaHME JAaHHBIX HAOTIOLEHUs [AIi Pa3paboTKu
OCHOBAaHHBIX Ha [OKa3aTeJIbCTBAX IIOJUTUK, CTPAHBI
IOJDKHBL YKPEIUIATh CBOM CHCTEMbI HAaOIIOAEHUs, Heias
ux 0Oojsee  pemnpe3eHTaTUBHBIMU. OTO  BKJIIOYAeT
yCTOWYUBBIE WHBECTUIIMM B BBICOKOKA4eCTBEHHYIO,
BCECTOPOHHIO  Iu(dpoByl0  HUHOPACTPYKTYPY  LJII
HaZIEXKHOTO cOOpa, YIpaBIeHUA U OTYETHOCTH JAHHBIX.
VYcunenuve 5IeKTPOHHBIX CHCTEM aHajugu3a u cOopa
nauHbsIx 00 AMP nomxHO oGecrieynBaTh, CBOeBpeMEHHOE
MHGOpPMUPOBaHHE O CHTyallUM BCEX CTPaH YYaCTHHII
IIporpaMMsl. [57].

Mexzny TeMm, pa3paboTKa HOBBIX AaHTHOHOTHKOB
octaércsa cnaboit, U B OmkaiimieM OyZmylieM BpAZ, JTH
10sABATCS 3P PeKTUBHbIE aTbTePHATHUBbI I HECKOTIBKUX
HanboJiee HACYLIHBIX yTpo3 [3].

Jaunsle, mpemocraBisemble B GLASS,  pator
IIpeZcTaBieHre O HAIMOHAJIBHOM CHCTeMe Haz3opa 3a
AMP B KOHKPeTHOM peruoHe, BKJIIOYasd OI[eHKY CHCTeMBI
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34paBOOXpAaHEHUSA U PEeINPe3eHTaTHBHOCTh MJAHHBIX IIO
YCTOWYMBOCTU MJA KOMOWHALMH «THUI MHPEKIUH —
[IaToreH —  aHTUOWOTHK», a TaKKe  HaIWYHe
COOTBETCTBYIOIIUX HeMOrpapuYecKUX, KIUHUIECKUX H
SIM/EMHOJIOTUYECKHX JAHHBIX O IALIMEHTaX, KOTOpPHIE
yJIydIIaioT HHTepIIpeTaIuio HAIIMOHAIBHBIX
pexoMeHamuii o npobiaemam, cBsazaHHsM ¢ AMP [62].

CoruanpHO- 9KOHOMIYecKre (HaKTOpPhI U OpraHU3aIusg
CHCTEM  3[pPaBOOXPAHEHWsS  ABIAIOTCS  KIIOYEBBIMHU
oTIpefie Ao UMU OGpemMeHH AHTUMHUKPOOHOH
PE3UCTEHTHOCTH, IIPUYEM  4YacTOTa  yCTOHYIHBOCTH
BO3pacTaeT IO Mepe OCIA6IeHUs OpPraHM3ALUN CHUCTEM
3apaBooxpanenus [11].

BosmoxkHocTn  seyeHuss ~uHGEKIUH,  BBI3BAHHBIX
PE3UCTEHTHBIMU  IIATOT€HAMHU,  OCTaéTCA  HUBKOIL
[TpodumakTrka Takux MHPEKIUI YacTo 3aTpyLHeHa [34,
43].

ITo mepe TOro, Kak yCTOMYHMBOCTP K aHTUOMOTHKAM
IIPOZIOJIKAET pacTu, 0COGEHHO cpenu
TPaMOTPULIATENIFHBIX OaKTepUil, X II0 Mepe TOro, Kak
CHCTeMBI 34 paBOOXPaHEHUA CTaJIKMBAIOTCSA c
OTpaHUYEHUsAMH B JUArHOCTHKE, HAZ30pe M LOCTyIe K
apdexTuBHBIM TnpemaparaM, (GOPMUPYETCS IOPOYHBII
KPYT, B KOTOPOM OTpPaHUYeHHbIe BO3MOXXHOCTHU JI€YEHHI
IIPUBOJAT K O0Jiee TSIKENTBIM MCXOJAM, & HeJJOCTaTOUHbII
Haf3op U cinabas MHOGPACTPYKTypa IPeNmsTCTBYIOT
CBOEBPEMEHHOMY BBIABJIEHUIO u KOHTPOJIIO
ycTOWYuBOCTH. B pesysnbrare  aHTHMHKpOOHasT
PE3UCTEHTHOCTh CTAHOBUTCS HE TOJBKO OHOJOTMYECKOM
yTpo30ii, HO M OTpaKeHHeM CHCTEMHBIX IIpobjieM B
34paBOOXpaHEHUH, OCOOEHHO B CTpaHaX C HUSKUM H
CpeZHUM YypOBHEM J[JOXOZa, YTO BeZleT OrPaHUYEHUIO
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cbopa mamusix 06 AMP, B mepByio odepenp wu3-3a
HU3KOTO YPOBHA MHUKPOOHMOJIOTUYECKOH JUAarHOCTHKU.
(69, 74].

* VYcmemnas  Tepanus — WH(EKIUH, BBI3BAHHBIX
«IIpOGIEMHBIMU» ~ YCTOMYMBBIMM  IIATOTE€HOB, OyIeT
3aBHCETh OT CIIOCOOHOCTH  J1abOpaToOpuii  GBICTPO
UIeHTUPUIIMPOBATh MEXaHU3MBI pe3ucTeHTHOCTH K AD
(manpumep, ¢ momosio MCP-Macc-crieKTpoMeTpuy UIu
[IIIP) wu BHe#peHMA NIPHUHLIWIIOB PAIMOHAIBHOTO
KCIIOJIb30BAHMA aHTHOMOTHUKOB [79].

Antibiotic Resistance as a Global Problem: Mechanisms of
Development, Control and Forecasting Using the GLASS
Programme

Mikhail Zubkov, PhD, lecturer
Thilisi Humanitarian University
Abstract

Relevance: In 2016, at the high level of the UN General
Assembly, the steady growth of antimicrobial resistance (AMR)
was recognised as a global problem and is currently considered
one of the 10 most serious threats to humanity [14, 49]. Since
bacteria are capable of adapting to new drugs in extremely short
periods of time, and the development of new antibiotics requires
enormous financial and time investments, the problem cannot be
solved without combining efforts to control AMR at the national
and global levels [1, 2]. The GLASS system (Global Antimicrobial
Resistance Surveillance System), launched by the World Health
Organization (WHO), is the main tool playing a fundamental role
in combating the growth of AMR, providing global surveillance of

this problem through active international cooperation [54, 1, 2].
Objective: to analyse the effectiveness of epidemiological
control and prediction of AMR based on data from various sources
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as a result of the participation of different countries and regions of
the world in the GLASS programme.

Methods: A literature review was conducted using various
databases, including PubMed, ScienceDirect, Google Scholar, and
Web of Science, focusing on studies dedicated to AMR issues from
2000 to 2024. Search terms included "antibiotic resistance,"
"resistance mechanisms," "AMR epidemiology," and "prevalence of
resistant pathogens." A total of 80 articles were selected based on
the specified criteria, including resistance mechanisms,
epidemiological data on the prevalence of certain pathogens,
nosological forms of bacterial infections caused by resistant strains
and their outcomes, as well as the quality of public health services.

Results: The GLASS system tracks the resistance of the eight
most common bacterial "problem" pathogens (including E. coli, S.
aureus, K. pneumoniae, etc.) to 22 antibiotics [49, 50]. Data from
104 countries on more than 23 million confirmed cases of
infections caused by "problematic" pathogens between 2016 and
2023 were collected and analysed [58, 59, 61].

It was found that, on average, 17.2% of bacterial infections
worldwide are caused by resistant strains, and the increase in
resistance is steadily growing across regions from year to year and
globally amounts to 17.9%, ranging from 3.5% to 39.5%
depending on the combination of infection, pathogen and
antibiotic [63, 70]. Serious problems have also been identified in
the following areas: data collection, microbiological diagnosis, and
irrational use of antibiotics, especially in low- and middle-income
countries, which further accelerates the spread of resistant
pathogens on a global scale [76, 77]. The results highlight three
dominant pathways of resistance: target site modification,
enzymatic degradation (e.g. PB-lactamases), and horizontal gene
transfer via plasmids and transposons. Notably, resistance to last-
line antibiotics (e.g., colistin, carbapenems) is increasing in

163



pathogens such as Klebsiella pneumoniae and Acinetobacter
baumannii, with treatment failure rates exceeding 50% in some
regions [3].

Conclusion: AMR is a quantifiable, escalating crisis that

undermines decades of progress in infectious disease control.
Addressing the problem requires coordinated action by the
international community. The GLASS programme is an effective
tool for epidemiological surveillance of AMR growth and for
developing timely recommendations for AMR control. In this
regard, WHO calls on all countries to provide the GLASS system
with quality data by 2030. This is necessary for the development
of accurate treatment protocols and long-term strategies for the
survival of humanity in the "post-antibiotic era".
Keywords: Antimicrobial resistance (AMR), Antibiotic resistance,
GLASS (Global Antimicrobial Resistance Surveillance System),
Resistance mechanisms, Epidemiological surveillance,Problem
pathogens,Global health.
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Abstract

Georgia’s civil legislation contains legal norms regulating
testamentary succession, however, it should be noted that the
legislation also includes provisions that require special study and
in-depth interpretation, since public awareness of the institution
of testamentary succession is not particularly high, especially in
cases where a will executed in Georgia must be enforced in
another country, or conversely.

Despite Georgia’s enactment of a law on private
international law, the practical application of its provisions
remains problematic.

Thus, the study addresses those statutory provisions that
determine how a will should be executed and under what
conditions, particularly where the will was written abroad or is to
be executed in a foreign state.

Because the subject protects an individual’s right to private
property, the protection of human rights should be constituted
the main fundamental postulate of the state and the nations socio-
economic well-being should be rest upon the recognition and
protection of human rights as the supreme social and legal value.
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Abstract

The presented paper examines the concept of public order
and its significance in both private international law and
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international procedural law. The article undertakes a procedural
analysis of the notion of public order and provides examples from
Georgian and international judicial practice, which enhances the
relevance and scholarly value of the work. Notably, with regard to
the principle of public order, the author identifies both the
positive and negative aspects observed in the application of this
principle within Georgian judicial practice. Furthermore, the
paper offers recommendations concerning the accuracy and
appropriateness of invoking the principle of public order.

Keywords: public order, limitation of the validity of a norm,
definition of a norm, legal systems.
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Interpretation and limitation of the validity of a foreign

law norm in private legal relations with a foreign element
Mariam Ghachava, Doctor of Law,
Assistant Professor

Abstract

Every national legal system is grounded in the principle of
state sovereignty, and, as a rule, only the law of that state applies
within its territory. At the same time, there are exceptions in
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which the substantive private law of another country may be
applied within a given state. This occurs through the operation of
norms of private international law. Such situations necessitate the
interpretation of the foreign legal rule prior to its application, in
order to avoid potential negative consequences arising from the
use of foreign law.

The interpretation of a foreign legal norm precedes its
application and, in certain cases, may lead to its non-application.
In these instances, the operation of the foreign legal rule may be
restricted through mechanisms such as public order (public policy)
and mandatory norms.

Keywords: public order, limitation of the validity of a norm,
definition of a norm, legal systems.
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Criteria for the concepts of local self-government and
governance

Nika Dudashvili,
Associate Professor
Tbilisi Humanitarian University

Modern states’ constitutions are divided into three
groups. The first group includes constitutions in which the
existence of local self-government is explicitly recognized.
The second group includes constitutions that establish only the
general principles of local self-government, such as the

224



Constitutional Act of Denmark, the Constitution of Finland,
and the Constitution of Switzerland. The third group consists
of constitutions that say nothing at all about local self-
government, including the Constitution of Norway, the
Constitution of Bosnia and Herzegovina, and others.

When the issue of local self-government receives little
attention in a constitution or is completely ignored, this means
that the possibilities for constitutional control and limitation of
state activity in the field of local self-government are reduced.
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Grounds for the Admissibility of a Claim and Judicial
Practice in Administrative Proceedings
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Abstract

The institution of the admissibility of a claim constitutes
one of the fundamental procedural mechanisms in
administrative law, as it determines not only the possibility of
judicial examination of a case but also significantly influences
effective access to justice.

The present study aims to examine the significance of the
criteria governing the admissibility of claims, the particularities
of their application, and the existing judicial practice in this
field. The research is based on an analysis of both the relevant
legislative framework and judicial decisions, thereby providing
a comprehensive assessment of the subject matter.
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The findings demonstrate that the admissibility of a claim
should not be regarded merely as a formal procedural
requirement. Rather, it represents a legal instrument that
substantially affects the effective realization of the right of
access to justice. While this institution serves the legitimate
objective of ensuring procedural economy and preventing the
unnecessary use of judicial resources, judicial practice reveals
considerable inconsistency in the interpretation and application
of the admissibility criteria. Such inconsistency is attributable
both to the evaluative nature of the applicable legal provisions
and to the relatively short period of development of
administrative law in Georgia.

Particular attention is devoted to the challenges
associated with the interpretation of legal norms, which
frequently result in divergent judicial approaches to the
application of admissibility requirements and consequently
undermine legal certainty and predictability. This tendency is
especially evident in cases where the Supreme Court remands
disputes to the Court of Appeal for reconsideration due to
deficiencies in the assessment of claim admissibility.

In conclusion, the study argues that the effective
functioning of the institution of claim admissibility requires
greater legislative clarity, the development of consistent
judicial practice, and an appropriate balance between
procedural safeguards and the fundamental right of access to
justice. Achieving such a balance would contribute both to the
efficient administration of justice and to the effective
protection of individual rights.
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06¢9305305 IoT LobBgdgddo MHOWb3gwymal 3Mmybmbo-
6905 9650 BH03sL, LobEYIgdol ™300856300MdLS @S
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Smart Cities and Digital Transformation: IoT Integration
Model in Georgia

Giorgi Kharshiladze, Doctor of Economics
Associate Professor,
Tbilisi Humanitarian University
Abstract
Digital transformation has become one of the core
processes shaping modern urban development, redefining
governance systems, infrastructure and citizen’s quality of life.
The Internet of Thing (IoT) as a technological ecosystem,
connecting physical and digital environment, is a fundamental
basis for the effective functioning of smart cities. The Internet
of Things (IoT) represents not only a component of
technological innovation, but also a driving factor behind the
systemic transformation of society, the economy and
governance. The article analyzes the essence of digital
transformation and the IoT integration model withing the
Georgian context, outlines the main directions of
implementation related to data governance, sensor
infrastructure, energy efficiency and the integration of urban
services. The study is based on contemporary global
approaches and Georgia’s strategic framework for digital
development, identifies the key priorities areas for ensuring the
sustainable digital transformation of smart cities.
Key Words: Smart cities, digital transformation, IoT, Urban
Innovation, Data Governance, Georgia
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Transport Infrastructure and Regional Economic
Development

Iago Beridze, Doctor of Business Administration
Assistant, Faculty of Business and Logistics
Batumi University of Navigation

Abstract

article examines the main directions of development of
modern transportation systems and their role in national
economic development. It analyzes official data published by
the National Statistics Office of Georgia concerning the
operation of railway, maritime port, and air transport systems,
as well as indicators of passenger flows and cargo turnover. A
year-by-year development plan of the transportation system is
presented, and macro- and micro-level indicators are assessed,
including the proportion of transport logistics costs relative to
gross domestic product. These indicators are analyzed
dynamically, with particular emphasis on the volume of cargo
handled at Georgian seaports and terminals. Special attention is
devoted to the modernization project of Georgian Railway, the
scale of freight transportation carried out by the company, and
its future development directions. The study finds that the
planning and phased implementation of transport policy
demonstrate positive dynamics in several cases. However, in
order to maximize economic efficiency, it is essential that each
infrastructure project be implemented within optimal and
shortest possible timeframes, so that the economic benefits
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expected from the planned strategies are reflected in a timely
manner in the country’s financial and macroeconomic
indicators.

Keywords: transport infrastructure, cargo turnover, freight
transportation, cargo volume.
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Intangible Cultural Heritage for Youth Education and
Sustainable Tourism Development
Maia Meladze PhD, Associated Professor
Grigol Robakidze University
Lela Beruashvili, College “kavkasioni”

Abstract
In 2003, the United Nations Educational, Scientific and
Cultural Organization (UNESCO), at the 32nd session of its
General Conference, adopted the Convention for the
Safeguarding of the Intangible Cultural Heritage.
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One of the primary goals of sustainable tourism is to
preserve natural ecosystems and cultural heritage sites for
future generations to enjoy. Cultural tourism can become a
force for positive social and environmental change, benefiting
both the younger generation and the local communities they
visit.

Shida Kartli is a region located in the heart of Georgia.
Its location is favorable both strategically and from a tourist
point of view. The region combines centuries-old history, rich
culture, natural beauty and traditional hospitality of people.
This is what makes its main attraction.

The article examines the intangible cultural heritage of
the village of Variani and its surrounding area and its role in
both the awareness and education of young people and the
sustainable development of the region.

Key Words: Intangible Cultural Heritage; Youth
Education; Tourism; Sustainable Development; Shida Kartli;
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