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§o6353 900l dobomfigzs (Benedetti et al., 2022). Lbgsslbgs
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30aM5300L I3 LogMgdo (Buser et al., 2024).
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et al., 2016).
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b53wgd0s (Bathla & Bathla, 2018; Alhamad et al., 2023).
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Lo F0MOMIOL Y 3b9gd0g PoMg3sL (Alhamad et al., 2023;
Bathla & Bathla, 2018).

4. mbEGgM3WLEH0OO AoboEngdo
41 3075603035305 ©s 030U98980

d3wol 3M5xGH0MdO0L Folorgdo. 3eslOgB0IsE0s FsmO
0963m3Md0LS s 89950y9bemdol Jobgwzoom:
5ME™y9bco 36mIxEII0 5BHMYYBMOO dzswwo MRYds mJMml
LGobsMEs© dobo MmBEGIMYI6MMo, MbEGgmobodzom®do s
mbGJM3MbMI30MOH0 M30193900L A9TM. SMIOOL SYOLYGOO
903938 939 4oob 3mmbgl s GHMBL, 03s3L, Bgws ydol
A&109OL S, MBOM OO IMEMXMIOLMZ0L, MGIML BOMS.
3BHMAM5533HJO0 583969096 dzwol 39009l BMEI0MYOL
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LEOME  OHJPIMEIPOMHGOSL,  MIEs  Fsmo  AdIMYgbgds
39D0MMwos EMBMOHO 5H0OL 5350Md0m, F9brmo
b9wdobsH3MIMd0m s 3M33MMABMBOMGBIO MYBMEOmDE00L
0539690 gd0m (Chavda & Levin, 2018; Maiorana et al., 2019).
5EMmA®m3RBAHIO0 50353900 5530560l @350MM0  dZ5¢0
(39940be-458bToto dzob SEMYMIRAEO, FDBA;
©9906965¢0Bgdwo 239940699-258bdsM0 dgeol
0em®55330, DFDBA) vm%®Hb39¢ymali mbidgmimbowydsom®
BoBmMgdl, Bmyogmmo mlEgmobrdsom®do 3m@gbaoswoom
d9656Bmbgdmeo beMob RogBH™M9d0L 093d39Md00.
3EMAMOREJO0  259MOHOEbOZL MBMMO 5AOWOL 535MBL,
059650 5@96909b MMM MHoLZL s935©JOOL 930N,
dombgozo@ 9353600  ©3MT53900L  3MMEGHMIMEgd0LS.
0MWMEOHMOobwo  30LEGHMINORMIGGHOOMWO 331093900,
OMIWgdo3  9©IMGOGD  semyMen@ol  bsfowslzgdls o
0mm39gdl  LobmLols  smdgbEoE0sdo, 983969896 TgsMgds
990099900 (Dam et al., 2022).

Jugbma®max@gdo dbbgowxgbs GHJmbsbol dgwol Fa®dmgd«yeo
dobgMso  (dsy., Bio-Oss, OsteoBiol, Cerabone, InerOss)

oedmopgbl 939ab BOONMQ 399033y
JB9bMmAGoxEH M Aobognsl. LEHYMHOoBsEooLs s FOWgdol
dm30mgdol 99009y, IMBRIBowo dobgeowm Mo LEGHOMIGIOS
MBOHMB39wymRL dgLsbodbsg MUEIM3MbJ30mE 3019093l
©5  dmEmEmdol  BE0owmm™MdLL.  bgwo  MHgBmOmdE00l
85B3969d90 (fewrgoo) 0656BmB9dL LogM 39
0835bGo300bmzol,  Fog™msd 0393 bsMBgbo  gMex3EHOL
Bofos3gdol 0b@gacoEos dgbm®Egdme dzswdo. 33wg39d0
03969096  §o03o@gdol  domoen  BsB39693egdl,  HMIwgdos
990560905005  3EGMYI6MO  M0REJOE 8936  30bolzme
2459my9bgdsdo (Chavda & Levin, 2018).

5¢m3@slGHo3MeO dslsgmgdo LobmgBMOO dgeol

99933W9gdo  Im03o3L  3030v3-BMbRBOGHOL 3963035l
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(30006HMJL0535BH0 G0, B-G®035¢30dol RbRBSE0),
00M5JBHoE B0bsL s 39eE0wdol LYIEGBSEL. gl Bsbowrgdo
3300035HM096 9103 bgedolsfzmdmdsl, ss35egd0l
23900539908 MOLZOL  HMVOLYOMIL s 3MBGHOMLWOMHGOSO
69BMMH3300L  Fobolinsmgdgdl.  MmORsBosbo  35e30wdol
3bRsGHO (BCP) 5960005690 30MHMJL0s35GOEGHO0L
b3Hod0WOHMdSL  B-TCP-0l  MH)HBMOHIOOYGOSMBLMD, o3
MBOHMBZIYMRL  Edsblgdee  doymdsl  dgerol
9395960530050 (Dam et al., 2022).

b GJM3IBE0IM0 Foboegdols Lobgmdgdo

4.2 3sLoeol 99mBg30L LEGHMOGJR0JOO

1. 3sboeol  gMBg3olsol  dbg39gemdsdo  mbs  0dbsls
90090Mo  ©9x8gdBHoL  Bmds s  3MbRoyMMoE0s,
3b5@™B0MmO  9Y0MJMBS, 353096GHOL  BOJEBHMMGOO  ©d
930bm3o3meo dmbsBM9gd900. 90900bs69
9303399993900 oMb MFgOL 99099 JoAMIOL:

2. 93069 ©9n9dGH9d0 (<5 80): Mm@ JugbmaMexzEHgdo b
SEM3WIBEGH03IM0 Boborgdo.
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3. Lo ©9xngddHodo (5-10  89):  3m33mBoE©o
35533900, 393 Ma9b)MH0 dgeol d9gGgz0m
JB9bMAMSBEHPIMB 96 5WMYMIRBHIOMIb (BmymOdE Fgbo,
1:1-056 1:3-80g 39b5x35MmMdOm).

4. ©o0©o ©IR9JAHIo0 (>10 83): 9MBHMYIBMOO  dEMIMEOO
305833900 96 bsfos3zmzsbo, sMEHMAMIxnEH00 0G0
Bot9z900.

5. Lobmlol  smadgb@oEos:  JugbmaMexBgdo  (Bio-Oss,
OsteoBiol, Cerabone, InerOss) o6  s@my®ox3@9d0,
OMIgmo3 94300 IILEGHMMGOMO  yMdg3500560
§om0o3gds (0op.Puros® Cancellous Particulate Allograft,
Puros® Block Allograft.)

Puros® Cancellous Particulate Puros® Block Allograft
Allograft

OMMOOHMObYwo LobEgds@Gmeo dodmbo39d0
30MmOomMgdL, ™a Mol 3OBYOMOL 39600369cm3560
2396b35390900  083¢0bGHJOOL  QoIMBRIBsdo  Lbgoolibgs
30583GH0L Boboergdl MO, HMEgLSE 0LObo LymMsbsM® GO
3960bgMo 30006037960 B396900Lm30L, MMBEs G MYgbIMo
305533900 583969996 dgeol MBOH™ LMsg dmdfoxzgdsl (Win et
al., 2024; Chavda & Levin, 2018).
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5. 5@39MmMM0 9ol 513d96@¢030s: 3mM0BMbEIMEmO ©s

300(H03° )Mo ¢gdbozgdo

5.1 3060 DbHSCIIHO  SHOMROMIFICIO  SCIZ90CIL)HO

J9@0b 57989969605

®  3mM0DBMbGHIWMMHO dZol ©IR0E0GHO MBROM  bdoMos,
30009 39OGOPWYOO > DBMPOIQ  YFO™
36MHMabmBoMYO50s 13 MOBsM®. 39603900 IMO(353L:

® GBR Bofoarszmgzsbo 305533 9000: 9439wy
393M399dMwo  doymds,  0ygbgdl  MBMOHOOMYdS©
999065690L 5 333MDBOEGIO 365T33HIOb.

®  dWM3NOO  AM0BHJB0:  3MEAHMRI6MOMH0 b SEmygbm®o
330l dMm3900, ToMYdMYmo  bMobbgdom,  Mog
OPONBZICYnBL  LHOTIONONw  BsO©FIONL  ©d
Loz EOL 9bsBMBYOL.

®  5W39MEIOO  Jgol  qobargBs:  BoBggbgdos  gofitm
©39900Lm30L, MHMIWGILS 99300 9©9335¢IM0 BOsEy,
3olbIMOL  3MBGHOHMWOMmgdo©  INGHIHBOWMDdL o
©5Y™369303 9JL3sbLosL.

OMWMEOMOobEYwds 3319350, OMIGoE 995650 BYd©S
3ol dEM3MH0 3MOBGHOL 3mDBoEoMmboMgdsls, sB39bs, MmA

seggmerol  df39M3swosb  1-2 88-000  3MOMbIIMHS©
dmm53L9ds 5999x MdGLYOL d3eols 396Bm30wgd056
L3900 IHMBIL 6 N30l FsbdoBg, 3OHODMbEHIWMMHO d3eols
058900l Lsdwsem dsbgz9bgdcroom 3-5 90 (Luo et al., 2024).
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5.2

390A035 OO0
SEZIIIO0 Jgob 57ad9bEo30s

390303500 5793d96@9305 FoMdmoygbl MRG™ o
3750396 393¢j39390b ©5 FIONNWIEIOOL YBOM Fowow
95396909l 3H0DMbEH oM 36M(390MM9OMb
d9056Mq000.  Ho0ToGHgds  dmombmgzgl  bgdofigzboom
3996035L 5 gdmnbz930L Lomsbsm Fg@mBaggzsl:

GBR  56569BmMd06Mgd500 999065690000  GHo@sboom
390536900 PTFE 56 @o@sbol dscog «b6Hmbzgargmals
3960303500 Jo@gdolmzol 930w gdger  d9dsbolzme
B3od0EIOHMOSL. O MOOHMobgwo 30b03mMo
09000b393900L 960603900  sfgMl  FoMTo@gde
09092908 LEWWIE  OHFHBMOBOMYds©O  Bopabomdol
09336sbgd0m, 53 3300535DMdL d9dsbo3m®

43



LBOd0EOHMBL IMEFOGOOL M39Mo300L goM9gdg (Franke
et al., 2024).

® Jd3wol  Bdm3MMHo  mbgo  gMoREJd0:  5BHMAgbMGO
03900 6035300056 96 ©53M0D,  ToaM9OMEO
530400l besbbgdom, dgmdwosm doswfomb 4-8 93
3960303506 5@ 9dsb.

®  oLEMIJ30Wo  MbGHIMRbIBo:  2ob3mmzboos ddody
©989JAHJOoLm30L,  OMIgdoE  LoFoMmgdgb >8-10 9d

396303506 3590, 32)olbIMBL dgeol
05605356Md0m o ?dguqdsls 3G E03mEGH™I00l 999y,

33w93900 0v(g4q0096  39ME035wMHo  GBR-ob  {o®ds@gdols
056396909l 80-95%-b, GmEgLsg  doofigmwos  LogdEol
99656Bmbgdol, 99336560L LBHOBOWWIOHMOOLS S 306390
QobMH30L 3M06303900. MMM Gdgd0 dmoEsgl dgddMsbols
9Judmbogost  (10-30%), o3 LoFommgdl  FOHMbows©
9mboGHM®m0ball 2Mex3EOL 066393008 153006 SLEOWYdWS©
(Urban et al., 2009; Urban et al., 2016).
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l |Mag
% f“'{ "

6. 30006037960 2osHY39@0wgdol domqds s 83w9MbsermdOol
530803

6.1 @©0sgb6mbH032900 dgaslinds

3033gdumEo 9985L9ds dmoaagl:

30b03mMmo  458m33wg3s: 93¢0l Lo sbol/Lodswerols
35Q35309, 0o Jumz0e0ol bo®obbols gxnsligds.
5QOMAMOIBOIE0 sboserobo: CBCT dgeol
L536BM0Egd0s6o dmEMEmdol  dglogsligdesc,
3b65@™30m0o LEAHOMIGIMJOOL 0I6EOBOEOMYIOLMZOU.
MmONM3JOO0MWO  ©EOYJRTMGOS: 033WsbEGHOL 0G0
3mDoEomboMgds  gobolaBmzMgds  MYLEIZMSEOO
9mmbm36900L Jgliodsdobo.

5e39mmHo InmBoL ©9x9gdEgool 3ommwbol 3wsllogolsEos

J4obol  ©9x9d@gool  3esbogoE0MYd0L  BEIbIMEHOBYdM
BoBmL, o3 byl M{gmdl 93mOmbsmdol ©oygadzoLs o

990099900L 99000gdsls (Franke et al., 2024).
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6.2 5¢md9mbshorycmo dogmdido

90309 003eobGHgdo (<8 33) goBbs, MMymOE 5dgbEs300b

Loimabwolmbs®osbo S B9Mbo o3z 996mBgmm

99000b3939000.  dgBo-9bseobgoo 963969096  083¢sbEHOL

doLOEgd  oMBYBOL  sB3969dgdl (>90% 5 Herolmzol),

093d MBROM  gMmdgds  033¢sbGHgdds  59a39bEGH0MdOME

50gddo  Jgodergds  9B396mb  m3gmglo  gMdgargsosbo

0039949603190  M3oMoBgbmdgdo  (Esposito et al., 2015).

2390050943930 gds 99396 Go30sls s dm3wg  033sbEgdls

dm6ol Mbs 00350obfobgdIl 353096¢H 0L 3MRIMBE0SL,

1589O30bM  IEYMI>MYMOSL, SBsGHMTo® Fgbrm3gdL

9306m303M6 RodGHmM9gdL.

7. 356007993900 5 oMMZS

7.1 bdoto gskoren98960

®  3M0oWwmdoL ©930LEgbsos s 893dMBol  9dudmbogos
439wy HBdoMo ommEgds GBR 3Mm3Egom©m9ddo (10-
30%), MmIgero@E JoMmgzs00s ( Buser, D., et al. (2017),

®  3mblgm3zsBH0WMwo 09653005: Jwm®3gdboobols
390069363900, 8F0EMOHM dMboGHMmMmobao 9JudmboMgdmwo
9BMOHd0M9d500 F9ddM569d0LmM30U.

®  JoMMEomwo BsMgzo: 9MmMY)BMMHI0MYds©0  F9ddMsboL
50me9ds 0b6g39d3ool 39bz0mamgdol 99dmbggzsdo. Lim, G.,
et al. (2018)

® 0bgydsos
033000005 (<5%), o3®53 LoFoMmgdl LHMLE B3, Toom
Jm60L 56@030ME03MmmMIM5305L s 3mEHIBE0MO MOREOL
dmEogdsl. Fontana, F., & Rocchietta, I. (2011).

®  2M>xAEH0L 9BMOdE05
(33X5Q0 MH9DMEOdE300L 95839698900 (10-50%
3mEmdOl ©356M335) oIM30EYIME0s B9dbogols s
doboersbyg: Cordaro, L., et al. (2002
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®  5MAHMAI6MOO derm3gdo: 25-40% GHgBMOdE0S 30Mm39w 6
®g9do. Aratjo, M. G., & Lindhe, ]J. (2005)

® 2156 0MmgdME0 JLgbma®msx3Egdo: dobodsermeo
loTeTylugutelell 5356230, dog M50 NONHOrY e
690mgeotmgds. Mordenfeld, A., et al. (2010)

® s goob Lobwmlols 39600190930
303939 LobMLo@o (1-3%), JOmbozmo Lobmlodo (<1%),
003@sbBHOL 3950w gds  Lobmldo  (0030500).
Pjetursson, B. E., et al. (2008), Testori, T., et al. (2019)

7.2 33602998900 3639396505
90306000 gogRvY OB YdbIPYwo  LAGGIHOIOO

dmo393L:

®  05d50MEMBOL J9MGIY 30MZYIHEO LYY,

® 300 Jum30eOol 5©9335G YN0 FoOMZS 39MOMLESWIMHO

90BN FOHOWMBGO00.

99906560L Lomsbom dgMBY35 s BoJLoEOs.

3MBGHHM0MH90500 IGHZ0MMZ0L 3OMEHMIMEIOO.

35309630l d9MB935 s BodgOEObM M3EH0T0BIEOs.

9mf930L d90Y39¢)> (09X ™dgLYdL Fg9agol 15-20%-om).

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

(2007)

8. 3sbz0ms(98s00  Agfbmermgogdo s  Imdsgemols

Jodskorwyem98980

8.1 Je2pobszg Bomdsbsengdo

155956 M30¢rgd0sbo (3D) 393060 U358ME©Ido

(3563555900): 06030V MMHO  B3ORMEOIYd0, OHMIWIdO3

094969096 30MmYAMOOMGOI®©  3tE0dgMgOL  BOMIYGHOE

3sLoEgdMb  3Fd0bs305d0,  YBOHMB3gYmRgb 39Ol

bM@  993Lbgdol O IYIMOOIEOOL  3MBGHOMEOMmYdS©

36OMBO.  5©OYIMNo 30006037900  259Mmygbgds  se3zgmeols

99656Bmbgdols o  vEg3gmeMo  dmOBOL  59a396F o300l
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©@OML 0090LbdMI390 99gagdL 5839690l (Benedetti et al,

2022).

DML BogBHMMHId0 ©5 BoMEMY0Mo 301935M33HYdo:

1. dgols dmbHxmagbgdozmn®o gowgdo (BMP-2, BMP-7):
sbsllosmgdm d09cmO mbGHgMobdszom®o
d9L5dEgdMdS, 09930 5OBYOMOL 3908390
9JAH™30MMHo  dgeol  Ho@dmddbolls s bmgdoliomsb
05353306 9d00m.

2. o06OH®mId?EoGHId0m 3¢00sMo x300G0bo (PRF):
SMBHMEMA0MO0  DBOEOL  BoJBHMMGO0L  3mbi396GHMG0,
MOMIgwoi  9Moghm 33093500 9B39690L  FHormdol
dgbm®3900L5 s dz3eol MYagbgMsE00olL Qovdx MdglgdYIE
8909390b.

3. $93mdd0bsbE Mo 5¢05dosbols d5Bolmeo
BOdGMILGHIOOL  bOEol  BoJBHmMo  (thFGF-2):

30 MEOM0bEIwo 3313900 3bmZIC O ImEIwgdby
9b39690L 3960350 dgeol 49396965300L
230X Md9LYOSL.

4. MROHIEMEO 0YH5305: d3eol B0mTobogd By smMglogro
d9%9bJ0dMMo LEHMMINwo MxMggdo (MSCs) 583969096
BJoMgdM @5 QoMAXMOGLYdIM dzeol BmEOI0MYdSL
Jd39s  gooby  36M93¢0bozme  Imgergddo, M3
90990mgdL Jom LMoz ™M 300603 450MmYygbgdsbHy
(Nature Research, 2019).

8.2 Jobodscrryms 0b3s borytro docogmfgdo

3md3onAghmmo  bsgogsgoom  Bsbormo  JoHmyos:

CAD/CAM  ¢gdbmmmyoom 3969006900  Jomweyowmwo

050mbgdo, Bwsdargl (Flapless - mBszgem/om®fmgsbols

536939008 356939)  39d6035bmb  3MBdObsE05T0, T30l

JoOmOaom  GHGMe3dol o  9dxmdILYdL  0d3WBEHOL

30D030Mmb0MdOL LOBNLEIL 53d9bBo300l F9dymd (Pozzi

& Moy, 2011).
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309BmgdoMmMaos: M GHO50RIOO0N0 dgeol F6o
MBOHMB39gYmRL  FogoMo  Jumgzgowgdol bgwrgdsowme 339000l
6dowo  Jbmgzgowgdol  dobodseryMo  BHMoz3doMgdom.  gu
239bB53MMMd00  BoboMRJdMs  LObML-EoREH0bOL O™,
LooE 99906560l 39HBMOsE300L Moo I30M©gds 30-40%-0m
&6500030 0bLEOWY6E GO Fgsmgdoom.

sli3365

d3wol  592396@s300L  3MM39EMMGO0  BoBMYS0d©
36OMabmboMmado©, 3900  ©™3MINPBGH0MGOME  0bGgm-
39630905,  GMMIwgdoz  MNHBOWE3gwYmRgb  BEGHMIsGHM-
@MA0MH0  033eobGJdol  [oMdo@gdmewr  3mbogombomgdsls
0o 3BsBHMI0MOHO 306MdJd0L EOML. BsMomvymo dzgrols
69396905305 (GBR) s Bgws gdol Hooswol  (Lobumlsols)
5399635305 [oMImoibl yzgwaby BsGommo dglfageroe
@5  3wobozwmo  FoMds@gdme  3Hgdbolzgdl;  Lomsbom
3OMGHMIMWgdol o330l Jgdmbggzsdo,  033sb@gdol
3M39W35000560  45sMRgbol  FsB3969gdmgd0  0I3sbES300L
00539 95639698 gd0l 096G, MoE KBLI® (30MH3ges)
d35¢do g3ogdLoMEgds.

dobogrols  FgeBazs  Mbs  9x8MdbgdmEal  ©9RBgIEHOL
oboloomMgIOL.  SMEMEMAOMMO  d35¢0 33003 MBYDdS
»0JOML  bEHOboMGHO© Y,  J0Mbgszs®©  MbmMo  Mdbol
G63053H0Do30slmb  (IMOHDOEMOLMD) 53538060900
bsgzombgdols. Ju9bma oz 9gd0 N S9GAMORB3HIJO0
0oM0moagbgb  Fglobodbog s BHgMbo@ogsl,  MMIwgdo3
593069096 353096@0L  BHE9385BH0BOE0L s 3wobozmEo
99000b393900L 1IM930qgLMd5do Fobowgd T99gdl 0dE93056.
3963000009050  d0MAsboEgdo s Mga9b9Ms30mEo
3996mmy0gd0 0093056 3909900 d99pmdo
230999xmd9gLBGdOLs s 839MbsEmdol  TglodergdEmdgdols
239835OMMgd0L 39MHL3gdGH035L.
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dgeol 5139963 5300L o635BH90s dmombmgls
93990bsemdol 30339l ©RYRMGIL, Bgdofjg3bom
BML@E Jotrmeyome &gdbogzsl, dsbogols o®mgdme dg@Bglols
Q5 35309630l YIM50Mg000 JoMMIL. FoM0IEGd9d0, 0035
obobo 083050 56  SMOL, 9R39IGHIMSE 309395300905
5039600 3006303900l s330m, bergnm oo FoMdmgdbols
39000b393580 — OMME0 BsM9300.

LodMdogEm  33¢930L  F0ToMMIEgdgd0  FMOoEI3L
00mdsoboErgdol ™30U90930L  M3GH0dobogosl,  bMol
3odBH™Ogdol  dofimgdol  LolLEgIgdol  A9B30mMIMYISL,
90b0dscMo 063500 BHgdboggdol  obggfols o
3Md93500056 3905609000 33w9390U. MR0L
2396300000905L056 9P, dZWoL  vRTIBBOE0S  IMBRYOS
056599060Mm39  083WsbGHMMMaool  J393mbgo®, M3
Lodmoegdsls  ob3gdb  9Jodgdl  obobmMEogemb Moo
9bs@G™omEmo  90mf393900L  Jmby  353096@gd0L  LEYWMEO
95000 EG)5309d.

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.

50



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 rhythmic 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% 3.1 cm

e 6 years: 6.8 X 2.6 cm

e 7 years: 8.2 x 3.0 cm

e Disecased 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.

70



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

VO N U AW~
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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,
helping surgeons choose the most optimal strategy. AI also
contributes to the individualization of orthodontic treatment by
taking into account the anatomical characteristics of each patient.

The integration of Al into the treatment process also
improves the monitoring of outcomes. Continuous analysis of
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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

115



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 various 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'emonnnamuku 1 Ero Ociioxxnennst

Huno Opmouyadse,

TOunucckuit I'ymanutapusiii Y HUBEpCUTET
Jasuo /lasumawieunu

Awmepukanckuit ['ocriutan TOunucu

Pesrome

UzBecTHO, 4TO Kaxkmas TKaHb W KaKABIM OpraH HaIIero
OpraHu3Ma KpUTHYECKH 3aBUCHT OT HOPMAaJIbHBIX TOMEOCTaTHUECKUX
MoKasarenel KUAKOCTHON cpelpl OpraHu3Ma U OT €ro aJeKBaTHOTO
KpoBOoCcHaOkeHHs. HapymieHne oT 3THUX ABYX OCHOBHBIX (DKTOpPOB
XOTb OJHOTO, BBI3BIBAET AWCOANaHC XUIKOCTHOW cpelpl B BHUIAC
OTEYHOCTH WJIM Jeruiaparaiud. |'eMoJuHaMUYecKue HapyUIeHUs B
BUZE KPOBOMOATEKOB, TPoMOO030B, »MOoNM3annu, HH(MAPKTOB H
IIOKOBOTO COCTOSIHUS, TIPEACTAaBISCT OMACHOCTh JUIA  JKW3HHU.
Wudapkr Muokapaa, OTEYHOCTb MO3ra M JETKOTO, SMOOIH3ALMS
NETKOTro, SBISIOTCS YacTOW MPUYMHON CMEPTH MpPU HE aJeKBAaTHON
MOMOILY U JICYCHUSI.

Lenpio onyOMMKOBaHHOW CTaTbu cTayl 0030p MH(opManmu o
HApyLICHUAX TEMOAMHAMHKH W €ro TPOSBICHUHM B HEKOTOPBIX
MATOJIOTUYECKUX COCTOAHUSX. lmeeM Hanexdy, 4dYTO CTaTbi
MPUHECET ONPEACIEHHYIO IOJIb3Y CTYJCHTaAM HayaJbHBIX KypCOB
ME/IBY30B M BCEM 3aMHTEPUCOBAHHBIX JHYHOCTEH MPHU HM3YUYCHUH
9THX BOIPOCOB I10 KypCy MaTOJIOTHH.

KioueBble cjioBa: reMoparusi, reMatoMa, THIepeMHus, HH(APKT,
TpoMO03, SMOOH3M, IIOK.

HpOCO‘ICBaHI/Ie KpOoBH U3 COCyAOB OIPCACIACTCA KakK
FeMoparnﬂ. boneme Bcero Ha6J'IIO,I[aCTC$I BO BpCMs NOpaKCHUSA
COCYIOB WU H€O6pa30BaHI/ISI HOPMJIBHOT'O  Cr'yCTKa KpOBH.
KaHI/IHHpHOC KpPOBOTCUCHHC Ha6J'IIO,E[aCTC$I npu XPOHUYCCKHN
3aKYIIOPCHHLBIX COCYHax. TpaBMa, aTCPOCKIICPO3, BOCHATIUTCIBHBIC
HUJIN HCEOINIACTUYCCKUC 3SPO3UHn CTCH COCYIOB TaKXXC BBI3BIBACT

121



KPOBOTEUCHHE, KOTOPOE MOXKET OBITh WHTCHCHUBHBIM, €CJH

nopak€HHbIE COCYIbI OOJBIINE BEHU HIIH apTepUH.

Puck xpoBoTeueHnn (4acTo MpH HE3HAYMMBIX MOPaKEHUSX),
YCBUIMBACTCS B pa3HbIX BapHaLMSAX KIMHUYECKUX TPOSBIICHUH,
KOTOpOE KOJIEKTUBHO HA3bIBACTCS reMOParu4ecKuM IHATe30M. DTH
3a00J€BaHUsl WUMEIOT pa3Hble NPUYUHBI B TOM 4YHcle Ae(eKThI
HACJIEICTBEHHOTO WJIM TNPHOOPETEHHOTO XapakTepa COCYAHMCTBIX
CTE€H, TPOMOOLIMTOB WJIM KOAaryJsHOHHBIX (akTopoB. ['emoparus
MaHu(pecTHpyeTcss pa3HbIMH TMATOJOTHAMH UM KIMHUYECKUMH
MOCJEACTBUSAMHU:

a. TI'emaToma ynokanpHOE aKKyMYJISIMA KPOBU BHYTPH OpraHa WiId
TKaHu. Pasmepu remaTombl BapuabenbHbie (OT KPOBOMOATEKOB
no (artampHOrO) Hamp.. MAacCHBHBIE PETPOIEPUTOHEATILHBIC
reMaToMbl, O0Opa3OBaHHBIE OT PACKPBITUS AHEBPU3MBI B
HUCXOJIIEH YacTH a0JOMUHABHON a0PTHl MOXKET 3aKOHYHTCS
JeTalbHBIM HMCXOAOM. PasHble CrylieHUsl KpOBH B TEJECHBIX
MOJIOCTSIX HAa3bIBACTCS:

b. T'emoTropakc »3TO TeMoparusi B IUICBPAJIbHOM TOJIOCTH,
reMonepuKapaiuymM — B  [EpUKapOUaIbHOH  MOJOCTH,
reMonepuTOHEYM — B TIEPUTOHEANBLHON TTOJIOCTH, TeMapTPO3HC
— B CHHOBHAJILHOH TTOJIOCTH.

c. IlerexuanbHble KPOBOM3JIMSIHMA WM NMypHOypa — SBISIFOTCS
MEJIKUMH TOYEYHBIMH KpPOBOTOATEKAMH Ha KOXE WIH Ha
CIIM3UCTBIX 000JI0UKAX U CEPO3HBIX moBepxHOCcTsX ( Puc.1).

d. Ixxumo3bl — 1 Qy3HbIE KPOBOUIHUSIHUSA OOBIYHO HA KOYKE WM
B MOJJKOKHOM TKaHHU.

Knuandeckass 3HaUMMOCTh KaXXJOW M3 MOATUIIOB T'eMOparuu
3aBUCUT OT 00BEMa MOTEPEHHOM KPOBH M CKOPOCTH KPOBOIATEPH.
Brictpas kpoBonotepst 6ombiiie 20% ot 00miero o0béMa KpoBH WITH
MeAJICHHAas KPOBOIIOTEpA Jake OobIIero o0béMa MOXKET U He
npuBeA€T K TSDKENBIM HCXOAOM Y 3HO0POBBIX B3POCIBIX JIOJEH.
Opnako, Oompumme mnotepu KpoBu (Oombme 20%) mpuBenéT K
reMoparn4eckomy ( THIIOBOJIEMHYECKOMY) IIOKOBOMY COCTOSHHIO.
Jlokanuzanusi KpOBOMBIHSIHUS Takke UMEET OTPOMHOE 3HAUYCHHE.
Ecnu kpoBou3nusiHEE MPOUCXOIUT B MO3TY STO NMPHUBOAUT K CMEPTH
(Puc.2).
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Puc.1 Toueynrlie
MeTeXHUAaIbHBIE
KPOBOUBITUSHUS
KUIICYHOW  CIHU3UCTOM
000JI0UKH,  BBEI3BAHHOE
TPOMOOIIUTOIICHUECH.

Puc. 2 dartanbHoe
BHYTPUMO3TOBOE
KPOBOU3JIHUSHUE.

1.1 AKkTBHAas U naccuBHAas ( 3acToiiHasl) TUNIepeMUst

O6e ¢QopMmbl rumepeMuu 00pa3yrOTCS W3 3a YBEIWYCHUS
00béMa KpOBH BHYTPU TKaHH, HO OTIHYAKOTCS pa3HBIMHU
MEXaHU3MaMH BO3HMKHOBEHHs. [wWIiepemMusi sBISICTCS AKTHBHOIA,
€cM OHAa BBI3BaHA pACIIMPCHUEM apTepUM W apTepHOJIOB, H
YBEIMYCHUEM KPOBOCHAOXKEHUsSI, KaK 3TO MPOSBISETCS B Y4acTKax
BOCHAJICHUS WJIH TIPH MBIIICYHOW TPEHUPOBKE. [ MIepeMupoBaHHbIC
MBIIIIBI IMEIOT KPACHOBATBIA OTCHOK, Y€M HOPMAIIbHBIC, B CBS3U C
HAKOIUICHHEM HACBHIIICHHOH KHCIOPOAOM KpoBU. Pacmmpenue
COCYZIOB BBI3BAHO  aKTHBAallMEH CUMIIATUYECKHX HEHPOTECHHBIX
MEXaHU3MOB, WM BBICBOOOXKICHHEM Ba30aKTHBHBIX BEIICCTB.
3acTOMHOCTH, KPOBH — 3TO MACCHIBHAS T'HIEPEeMUsl, BBI3BAaHHBII
HapyIIeHHEM 00paTHOH UPKYJISALIUA BEHO3HOI KPOBHU M3 TKaHU. Ero
MOXHO BHUJIETh KaK CIICJICTBHE CEPJCYHOW HEIOCTATOYHOCTH WIIU
JIOKAJIbHO, KaK M30JMPOBaHHAs BEHO3HAsh OOCTPYKLMS. 3acTOMHHAs
KpOBb HMEET HEHOPMANbHBIH KpacHO-romy0oil nBeT (UuaHo3),
KOTOPBIit BBI3BaHO aKyMYyJISIen BOCTaHOBJICHHOTO
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(IeOKCUTEeHUPOBAHHOTO) TeMOTJIO0OMHA B apak€HHOM yuacTtke. [Ipu
JIOJITOTEYHOM, XPOHMYECKON MacCHUBHOM T'MIIEPEMHMH HEJOCTAaTOYHAS
nepdys3usi TKAaHU M 3aCTOMHHAsI TUIIOKCHS MOXKET BBI3BATH CMEPThH
MapeHXUMAaTO3HBIX KIETOK M KaK BTOPHYHBIN mpouecc - (uodpos
TKaHW.  YBEIMYEHUE  BHYTPUCOCYAWUCTOTO  JAABIEHHUS  BEHET
BO3HUKOBEHHUIO OTEYHOCTH U B ONPEACHEHHBIX CIydasX pa3phiB
KalWJUIAPOB, YTO BI3bIBAET JOKAJIbHBIE TEMOPArHH.

3acTOMHOCTh KPOBHM, WJIM IMACCHBHAs THIIEpeMHsl HaOmromaercs
OpU  CHUCTEMHOM CEepACYHON HEJOCTaTOYHOCTH, Korga o0e
JKEIyA0UYKH - MPaBbIi U JEBBIH HAXOAATCA B IEKOMIIEHCHPOBAHHOM
COCTOSIHUM.

XpoHnYeckasi MacCUBHAs TUIEpEeMHUs JETKMX 4YacTO CBA3aHO C
HEOCTaTOYHOCTBIO JIEBOTO CEPALla MIUM MUTPAJIBHBIM CTEHO30M.
3acToil M pacTSHKEHHE aNbBEOJSIPHBIX  KallWJLISIPOB  BBI3BIBACT
packpuTHe KaoWwUIIpOB M IMPOXOJ KpPacHBIX KIETOK B albBEOJaXx.
@darounTo3 M Aerpajalys KpacHBIX KpPOBSHBIX KJIETOK IPHUBOAMT K
00pa30BaHMI0 TeMOCHICPUH-HArPYy>)KEHHBIX MakKpogaroB, KOTOpPbIE
Ha3bIBAlOTCS  KJIETKaMH  CEepJeYyHOM  HexocTtaroyHocTu. Ilpm
JNOJTOTEUHBIX 3acTofx, (UOPO3 HMHTEPCTULHMANBHOW TKaHU H

HaKOIJICHUE TEMOCHICPUHA BHI3HIBACT KOPHYHEBOE YNJIOTHEHHE
JETKUX.

Puc.3 Ileuenp xpoHHYECKUM
MTACCUBHBIM 3aCTOEM U
TFeMOPAaruBHBIM HEKPO30OM.
[Tapenxuma neyeHn umeeT
BHJl MyCKaTHOT'O Opexa.

Puc.4. Ha Muxkpockonnyeckom
Ipernapare Ne4eHn BBITHO

VR S v R

ARy oy Sy LEHTPAIBHO PACIIONIOKEHHBIH
o .:* i';'::,.'; reMOparuBHBIN
2 ok HEKPOTUYECKHUI Y4aCTOK
pa30pocaHHBIMHU

BOCIAJICHHBIMH KJICTKaAMHU.

1.2 Undapxkr



WHDapKT 3TO ydYacTOK HIIEMHUYECKOTO HEKPO3a, BBI3BAHHOE
3aKyHOpPKOM  KPOBEHOCHOIO  COCyJa,  MUTAIOLIETO  KPOBBIO
opax€HHYI0 TKaHb. H(papKT, B OCHOBHOM MOPAYKAIONIMIA CEPJLC U
MO3T, SIBIISICTCS OYECHb 3HAYUMBIM UM YacTbIM MPOSIBICHUEM
KJIMHAYECKON maronoruu u npumepHo 40% cMepTenbHBIX HUCXO0B
MPUXOIUTCS Ha KapIMOBAaCKYJISIPHbBIC 3a00JIeBaHus, c
MpeolialaHieM MHOKapIUAIBHBIX M IIepeOpaNbHBIX HH(APKTOB.
Pasnuyaror crienyromue THITbI TH()APKTOB:

e aHeMH4YecKHHl WH(APKT, KOTOPHIH WHAYE HA3BIBACTCS OCIBIM
win OneIHbIM HWH(APKTOM, OOBIYHO TPOSBISCTCS B CBS3U
3aKyTOPKOH (OKITy3Hel) apTepuu cepiia, CEIe3EHKH U TIOYKH.

e T'emoparmyeckmii HMHQAPKT WIX KpacHbIi HWH)APKT C
peo0sIaflaHieM KPAacHBIX KPOBSHBIX TeNEl] B HEKPOTUYCCKOM
yuactke. bornee xapakTepHbIM —sBIsAeTCA AN JETKOTO U
JKEITYJJOUHO-KUIIICUHOTO TPaKTa, Kak pe3yJlbTaT aTepuaibHOU
OKJIIO3UM. OTHU YYacTKU Tella SBISIOTCA PBIXJION, XOpOILOo
BACKYJIU3UPOBAHHOMN TKaHSIMH, OOMIIBHO cHa0KEHHbBIE
apTepuaibHOM  KpPOBBEO (B JIETKMX 4epe3 JETOYHBIA U
OpOHXHUAJIBHBIC CUCTEMBI, B JKEIYJOYHO-KUIICYHOM TpPaKTe OT
MHOKECTBEHHBIX aHACTOMO30B MEXKIY BETBIMHU OpPBDKECUHOM
aprepum), W TreMoparud B WH(GAPKTHPOBAHHOM  yYaCTKE
HaOJI0IaeTCS OT HEOOCTPYKTUPOBAHHBIX YYaCTKOB cOCya. Taxxke
MOKET OBITh BEI3BAHO OT BEHO3HOM OKJIIO3UH.

Puc.5 Kpacublit undapkT nérxkoro u Oesnblii HHPAPKT cene3EHKU

1.3 Tpomoo3
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Tpom003 ompezessieTcs Kak BHYTPUCOCYAUCTAsT KOAryJIsIUs
KPOBH, YacTO BBI3BIBAIOIAs HApYIICHHE KPOBOOOparieHus. TpoMOb
00pa3yloTcss OT BEHO3HOTO CTa3a, KaK pe3ysbTaT WMMOOWIU3ALNH,
XPOHHYECKOW HEIOCTCTOYHOCTH CEpIla, CEPIIOBHIHOKICTOUHOM
aHEMHH, MOJIUIUTEMUH, BHYTPEHHBIX 37I0KQ4ECTBEHHBIX
00pa30BaHMU ¥ OT WCIOJB30BAHUH OpPAIBHBIX KOHTPAICTITHBOB,
0COOCHHO MPH COYCTaHHH KYPEHHEM.

Tpomborenes  oOycloBIMBaeTCsS  OT  B3alMOJCHCTBUS
TPOMOOIIMTOB,  MOPAXEHHBIX  OHAOTCIUAIBHBIX  KIETOK U
KOAryJISIIIHOHHOTO KacKa/a.

ApTepuajbHble TPOMObI (HOPMUPYIOTCS B 00J€e aKTUBHBIX
ydacTkax KpoBoJBmkeHUs. Co3peBIIEe TPOMOBI  TPOSBISIOT
04epEIHOCTh CBETIBIX (DUOPUHOBBIX M TPOMOOIMTAPHBIX CIOEB C
TEMHOCEPBIM  CJIOEM KpPAaCHBIX KPOBSHBIX TeNell. OTH JINHUU
Ha3bIBAIOTCS JUHUAMBI 3aHAa.

ApTepuanbHble TPOMOBI MOJBEPTarOTCS Pa3KIKCHUIO H
MCUYC3HOBCHUIO WJIM OPTaHM3YIOTCS Juis oOpa3zoBaHus (HuOpo3HOit
TkaHu. Yacto, oOpa3oBaHUE HOBBIX KPOBEHOCHBIX COCYAOB BHYTPH
TpoMOa BOCTAHOBJIMBACT IIUPKYIISIHIO.

Beno3nbie TpoMOBI (opMHPYIOTCS B MEHEE AKTHBHBIX
ydacTKax KpoBOABWXKeHHsA. Yacto o0Opasyercss Ha  HIDKHBIX
KOHEYHOCTBhSX W BEHaX Ta30Boil oOmactu. HaOmomaercs npu
BEHO3HOM CTa3e y TOCNUTAIM3UPOBAHHBIX MAIMCHTOB JICKALIUX B
noctend. VIMeroT TEMHO KpacHBI I[BET OT OOJIBIION KOHIICHTpAIUU
KpacHbIX KJIeTOK. JInHuu 3aHa He Hamedaercsi. BocnaneHue BeH c
TpoMOamMH Ha3bIBaeTCs TPOMOOpIednTOM.

1.4 Omb0m3M
Ombomu3M  auddepeHIpyercss Kak OCOXJICHHE  BHYTPHU
COCYJIOB KaKUX-TO OOBEKTOB Pa3HOTO MPOUCXOXKICHHUS.
Tpom603MOG0M3M - 5TO HMO0TU3M (parMeHTOB TpomOa B pasHBIX
opraHax
e Jlérounple 3MO00/IM SBISCTCS  3HAUYUTEIBHBIM MPOSIBICHHEM
HEOXXHJAHHOM  CMEpTH, Yacto Yy HMMOOMIHM3HPYIOLIHX,
MOCTOIEPAIMOHHBIX TAUEHTOB M TEeX KOTOpBIE CTPaJaloT OT
XpOHUYECKOH cepaeuHoil HepoctaTouHocTH (XCH).

126



ApTepuanbHble 3M00JH OOBIYHO OOpPA3yIOTCS OT CTCHOYHBIX
(MypasIbHBIX) TPOMOOB, KOTOPBIE MPUKPEILISIOTCS K OJHOMY W3
CTEH CEpACYHBIX KaMep WIM KPYNMHOMY cocydy. MypajbHble
TPOMOBI JIEBOTO Ipecepaust CBSI3aHbl C MUTPAIbHBIM CTCHO30M
¢ mnpencepaHoi ¢uoOpwisnueld. MypaibHble TPOMOBI JIEBOTO
JKEITyI0YKa CBSI3aHbI C MUOKAPIUAIBHBIM HH()APKTOM.

KupoBble 3M00JIM SIBIAIOTCS YaCTUYKAMH KOCTHOTO MO3Ta U
JIPYTUX >KUPOBUX BHYTPUKOCTEBBIX TKaHEH, KOTOpPHIC BXOMST B
LIUPKYJISIUI0 BO BpeMsi OOIIMPHBIX repesioMoB. lorpyskatorcs B
JErKUX, B MOYKAX, B MO3TY U JPYrUX opraHax. BBIABIAIOTCS Kak
JEro4YHbIA JAUCTPeC CHHAPOM, KOXXHble NEeTeXUM U pa3HHe
HEBPOJIOTMYECKHe PACCTPOUCTBA.

I'az 5>M00s14  BBI3BIBAaCTCS OT BXOXKICHHUS Tra3a BHYTpHU
LHUPKYJSIUK, OoJiee 4acTo HAOJIOJACTCS BOBpPEMS IMOPAKCHHUS
CPYOHOM  KJIETKM WIM  OT  HEJeragbHO  IPOBEIEHHBIX
KpUMUHAIIBHBIX abopToB. YacTo HaONFOMAeTCsS MpU KeCOHOBBIX
00J1e3HAX, BO3HUKAIOUIMA Y HBIPSIOIMIUX B TITYOOKOBOJHBIX
mpocTpaHcTBaX. Bo Bpemsi MOMHSATHS HA MOBEPXHOCTH OBICTPO,
HEPaCTBOPLIMBIC MOJIEKYJIBI a30Ta BBIXOIAT U3 KUIKOCTH HAPYXKY
Y BBI3BIBAIOT OOCTPYKIMIO IMPKYJISIAW. BO3HUKAET OO B
KOCTHO-MBIIIeuHOM cucteme, nHdpapkt [THC.

A Tpoméos o = [E] Komnpeccua
- //

Puc. 6. Pa3Hble NaTOIOTMYECKUE COCTOSHUS KPOBCHOCHBIX COCYI0OB
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Ha pucynke 6 mokazaHbl pa3Hble MATOJOTUYCCKUE COCTOSTHUS
KPOBEHOCHOM CHCTEMBI.

1.5 Illok

[llox BaseTcss IUPKYJIATOPHBIM  KOJUIAIICOM  BBI3BAHHBIN
runonepdy3uei u MOHMKEHHOW JOCTaBKOM KHCIOPO1a TKAHSM.
[IprunHamu moka sBiIseTCs

e YyMeHbIIEHHMe MHMHYTHOr0 o00BbéMa KpOBH, KOTOpOE
HeONroaeTcss MNpH  TeMoparud  WIM T[pU  OOIIUpPHON
JKEJTyT0YKOBOI HEJOCTaTOYHOCTH.

e o0masi mnepudepuyeckass BazOAWIATANMA, KOTOpas
HabromaeTcss BO BpeMsl CelcHca MM TMPH  OOMIMPHBIX
TpaBMax, BbIPa)KEHHBIM TOHWKEHHBIM JIaBJICHUEM.

Tunel moxka

1. rumoBoJieMHYeCKMH IIOK SBISIETCS  LUPKYJIATOPHBIM
KOJIJIATICOM, BBI3BAaHHBIM OT OCTPOM HEIOCTATOYHOCTH
LUPKYJIUPYIOIEro 00bEMa KPOBH B CIIEICTBHU MAaCCBHIBHON
reMOparuv Wil MoTepell KUAKOCTH OT KOXKH, OT TSKENBIX
0’KOTOB MJIN TPaBMBI.

Taxoke MOKeT OBITh BBI3BAHO OT OOLIMPHBIX TOLIHOT U PBOT.

2. KapamoreHHmblii mOK —  IUPKYJIATOPHBIM  KoJjarc
BBI3BaHHBI OT HEAOCTaTOYHOCTH HACOCOBOH (PyHKIHMH
JIEBOTO JKENyJlouKa, Ooyblie BCero HaOMIOgaeTcsi MpH
MacChIBHOM MUOKapAXaIbHOM UH(]APKTE.

3. Cenrtuueckuii mOK OONbIIE BCEro CBSI3aHO C IpaM-
OTpUUATEeNBbHON MHPEKIMEH, OTHAKO BBI3BIBACTCS M TpaM-
MOJIOKUTENBbHBIMBL - MH(eKuusMu. B  Havyane BO3HHKaeT
BazOAWNIATAllMs, YTO YBEIMYMBAECT KPOBOCHAOKEHHE, HO
JalbHEUIINKA BHIOPOC KPOBH B TEpH(PEPHUECKHX COCYyIax
BBI3BIBACT TMIIOBOJIEMHUIO M HEJIOCTATOUYHOCTH Mepdy3u.
EnnorokcuHel u  Apyrue  OakTepHajbHBIE  MPOAYKTHI
CIOCOOCTBYIOT BBICBOOOKICHHUIO JICPUBATOB apaxuI0HOBOM
KHCIOTBl M JOPYTUX UUTOKMHOB (IIHTEpieHkuH-1 U
HEKPOTHYECKHUH (DaKTOP OMyXOJsei), aKTUBHUPYETCSl CHCTEMa
KOMILJIEMEHTa M KHHUHOBAasi CUCTEMa, 4YTO 00pa3yeT npsmMoe
TOKCHUYHOE BIIUSTHUE HA COCYyIax.
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4. HeiiporenHslid OK 0oJice BCErO acCOUUPYETCs TPaBMaMbl
1 pEaKTHBHBIM NepUPEPHUUECKUM PACIIUPEHUEM COCYIOB.
JTanel OKa

a)

b)

Henporpecupyromuii (panuslii) 3Ttan. /[ng storo
JTama  XapakTpHBIM  SBISAETCS BKJIFOUEHHE
KOMIIEHCATOPHBIX ~ MEXaHW3MOB, B  YacCTHOCTH,
yUYallleHHe CEepJEYHOr0 pUTMa U yBEJIWYEHHE
nepruepruuecKoro COMPOTHBICHHUS TMOAICPKUBAIOT
nepy3HIo KU3HEHHO BAXKHBIX OPTaHOB.

Iporpecupyromuii JTan XapaKTEpU3yeTCst
runonepdysueit TKaHH u HapyIIeHueM
LHUPKYJISITOPHOTO U METa0OJIMYECKOTO PAaBHOBECHSI.
Pa3zBuBaercs MeTaboaMUYeCKHid amumo3 OT JIAKTaT
arueMusl.

HeoOpaTuMmblii 3Tam  — Ha 3TOM  dTame
METa0O0JIMYEeCKHE HapyLICHUsI SIBISIIOTCS TaKUMHU
BBIPaKEHHBIMH, YTO COXPAaHEHHE KU3HH CTAaHOBHUTCA
HE BO3MOXHBIM.

MoxHo 3aKJIFOYHUTh, 4YTO HOpMa.]'H:HBIfI roMeocCTas )KPII[KOCTHOﬁ

Cpeabl opraHusma, €€ OCMOJSUIBHOCTh M OCMOTHYECKOE JIaBJICHUE B
mpesienax JUHAMHYECKOTO TIOCTOSIHCTBA IOAJIEP/KUBACTCS depes
HEMopaXEHHOE COCYAMCTOE PYCIO0, MPU HOPMAIBHOM KOaryJssiuu
KPOBH ¥ ITPU HOPMAJIBHOM KPOBOCHA0KEHUN OpPraHu3Ma.

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
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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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YcToiuMBOCTS K aHTHGHMOTHKAM KaK MHpPOBas IIpoGieMa:
MeXaHM3MBI PasBHTHA, KOHTPOJIb M IPOTHO3MPOBAHHE C
Hcrnosab3oBaHueM nporpaMmsl GLASS

Muxaun 3y6koB,

KaHIUJAT MeJUIMHCKUX HayK, IIpelofaBaTeas 1OUINCCKOTOo

TYMAaHHTAPHOTO YHUBEPCUTETA
Aunoramusa

AxryansHocTh: B 2016 romy Ha BBICOKOM ypOBHE
I'emepampuoit  Accambren  OOH HEYKJOHHBIH  poOCT
aHTUMUKPOOHOI pesucreHTHOCTH (AMP) 6BLT IpU3HAH MUPOBOI
IIpo6IeMO ¥ B HACTOAILIMIT MOMEHT PacCMAaTPUBAETCA KaK OJHA U3
10 HanGosee cepre3HBIX yrpo3 uesnoBedectsy [14, 49]. Ilockombky
GaKTepuu CIIOCOOHBI AZANTHUPOBATHCA K HOBBIM IIpeIrapaTtaM 3a
KpaliHe KOpPOTKHe IIePHOABI BpeMEeHHU, a Pa3paboTKa HOBBIX
aHTHOMOTHKOB TpeOyeT OTPOMHBIX (MHAHCOBBIX U BpeMEHHBIX
3aTpaT, pelleHue IMIPoOIeMbl HEBO3MOXHO 0e3 00bequHeHUT
ycmnmuii mo korTpono AMP Ha rocyzapcTBeHHOM M MHPOBOM
ypoBasx [1, 2]. Cucrema GLASS (I'mo6anpHas cucrema o Hag3opy
32 YCTOMYMBOCTBIO K IIPOTHBOMHMKPOOHBIM IIpellapaTaM M HX
morpebienueM), 3amymeHHas BO3, ABnfeTca  OCHOBHBIM
MHCTPYMEHTOM, UTPaoKUM (GyHIAMEeHTaJIBHYIO POJIb B GOpBOE C
poctom AMP, ocymecTBifs TI00GambHBIM HAA30p 3a OTOH
mpobiemoii,  Gmarojaps ~ akTHBHOMY  MexayHapogHOMY
coTpyzHUYecTBy [54, 1, 2].

Ilens paGoTe: Ha OCHOBAaHMH [JAHHBIX W3 PA3IUYHBIX
HUCTOYHUKOB TIPOBECTU aHaIN3 abdexTuBHOCTH
SIHAEMUOJIOTHYECKOTO KOHTpOoiaA M mporHosuposanus AMP B
pesyabTaTe y4yacTHUA Pa3JIMYHBIX CTPAaH pETHMOHOB MHpa B
mporpamme GLASS.

Meroppr: Gbl1  mpoBeZeH ~ 0030p  JIMTEpaTypel  C
WCIIONBb30BaHUEM Ppa3IUYHBIX 0a3 IaHHBIX, BKIo4as PubMed,
ScienceDirect, Google Scholar 1 Web of Science, ¢ dokycom Ha
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ucciaenoBanus nocssameHHsM npooremam AMP ¢ 2000 mo 2024
rog. IlonckoBsle TepMHHBI BKIIOYAIH «aHTHOMOTHKOPE3HC-
TEHTHOCTB», «MEXaHHU3MBI Pe3UCTEHTHOCTU», U «IIIHAEMUOJIOTUS
AMP», «pacnpocTpaHEHHOCTh PE3HCTEHTHBIX IIATOTeHOB». Bcero
610 oro6paHo 80 crarell Ha OCHOBe 3aJAHHBIX KPHUTEPHEB,
BKJIIOYAIOMMX MEXaHU3MBl PEe3UCTeHTHOCTH, JIUIEeMUOJIOTH-
YecKHMe JaHHBle O  PpaCIpPOCTPAaHEHHOCTH  OIpefeIeHHBIX
TIaTOTEHOB, HO30JIOru4YecKre (GOpMbI OaKTEepUaNbHBIX MH(DeKInii,
BBI3BAHHBIX YCTOMYHMBBIMM LITAMMaMKM M KX MCXOZBI, a TaKXKe
KaueCTBO  OKa3aHUA YyCIyr B  001acTu  OOIIeCTBEHHOTO
3ZIpaBOOXPaHEHHUH.

Pesynbrater: Cucrema GLASS orciexxuBaeT ycTOHIUBOCTD 8
Hauboylee PACIPOCTPAHEHHBIX OAKTEPUANbHBIX «IIPOOIEMHBIX»
mmaTtoreHoB (Bkiiovas £, coli, S. aureus, K. Pneumoniae i 1p.) x 22
anTu6uoTtukam [49, 50]. Bsur mpoBeseH c60p U aHANTU3 JAHHBIX U3
104 crpan mo Gomee 23 MWTHOHAM HOATBEPKIEHHBIX CIIydaeB
MH(EKIU, BBI3BAHHBIX «IIPOOIEeMHBIMI» TaTOT€HAMHU 33 IIePHUOJ, C
2016 mmo 2023 rr. [58, 59, 61].

Bruto ycraHoBieHO, 4TO B CpegHeM IO perHMOHaM MHpa
17,2% OGaxrepmanbHbIX HH(MEKIUI BBI3BAHBI PE3UCTEHTHBIMHU
IITAMMaMH, a TPUPOCT PE3UCTEHTHOCTH HEYKJIOHHO PacTeT IIO
perroHaM OT rofa K TOLy W B IJIOOQJTBHOM MacIITabe COCTAaBIIAET
17,9%, u B 3aBUCMMOCTH OT COYETaHUA HHQEKIIUI-TaTOTeH-
aHTHOWOTHK Kojebierca or 3,5%-39,5% [63, 70]. Taxke Obiau
BBIABJIEHBI Cepbe3HbIe IIPOOJIeMEI IO CIeLyIOUIM HAIIPaBIeHUAM:
c60p  [AaHHBIX,  MUKPOOMOJIOTHYECKAs  JUATHOCTUKA U
HepalMOHAJIbHOE HCIOIB30BAaHME AHTHOMOTHKOB, OCOOEHHO B
CTpaHaX C HHU3KMUM X CpPeJHUM YyPOBHEM [OXOZd, YTO
ZOTIOJIHUTEIPHO  YCKOPSAeT PpacIpOCTpaHeHHe  Pe3UCTEeHTHBIX
[IAaTOTEHOB B MHUpPOBOM MacmTabe [76, 77]. Pesymbrars
MOAYEPKUBAIOT TPU MAOMHHUPYIOIIUX IIyTH Pe3HCTEHTHOCTH:
MopudUKanuA caiTa-MulleHU, (GepMeHTaTUBHAA Jerpafiallys
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(mampumep, P-makTamMasbl) M TOPU3OHTAIBHBIM IIEPEHOC TEHOB
yepe3 IUIA3MHUZBI ¥ TPAHCIO30HBL lIpuMmedaTesbHO, 9UTO
PE3UCTeHTHOCTh K aHTHOWOTUKAM MOC/HenHel TUHUU (Hampumep,
KOJIUCTUH, KapOalleHeMbI) pacTeT Yy IaTOTE€HOB, TaKUX Kak
Klebsiella pneumoniae u Acinetobacter baumannii, ¢ 4acTOTON
HeyJad4 JedeHus, npessiuaomeii 50% B HEKOTOPHIX peruoHax [3].
3akroueHue: AMP SIBJIAETCS MO TafOIIIMCSI
KOJINYECTBEHHOH OIleHKe, SCKATUPYIOIUM KPHU3HCOM, KOTOPBIi
TIOAphIBAET [eCATWUIETUs IIpOrpecca B CHCTeMe KOHTPOJA 3a
MHQEKIUOHHBIX 3a0o0meBaHuAMU. Pemenne mpobiaeMsl TpebyeT
KOOPJWHMPOBAHHBIX JEHCTBUM CO CTOPOHBI MEXIyHapOJHOIO
coobmectBa. IIporpamma GLASS ciyxkur  3ddeKTUBHBIM
WHCTPYMEHTOM [JI1 OCYLIECTBIEHUS OIUIEMUOIOTHIECKOTO
Hamsopa 3a poctom AMP wu BeIpabOTKH CBOeBpeMEHHBIX
pexkomeHpanuii mo kouTtpormio AMP. B ceasm ¢ osrum BO3
Impu3bIBaeT  Bce  cTpaHBl  obecmeunts cucremy — GLASS
kauecTBeHHbIMH faHHBIME K 2030 roxy. DTo HeoOXomuMO I
BBIPAOOTKM TOYHBIX IPOTOKOJIOB JIEY€HUS M HOJITOCPOIHBIX
CTpaTeTuil BBDKUBAHUS Y€IOBEYECTBA B «IIOCTAHTHOMOTHYECKYIO
opy>.
KiioueBbie cioBa: AHTHMuKpOOHast pesucteHTHOCTs (AMP),
VYcrotunBocte k amtubmotukaMm, GLASS (I'mo6anpHas cucrema
HaZi30pa 32 YCTOMYHMBOCTHIO K IIPOTHBOMHUKPOOHBIM IIperapaTam),
MexaHU3MbI ~ PE3UCTEHTHOCTH, DIUJEeMUOIOTHIECKHN  Han30p,
ITpo6emusle maTorenst, I 106anpHOe 3ApaBoOXpaHeHNE.

Beezenue

Paznuunble THUIBI IPOTHMBOMUKPOOHBIX areHTOB, BKJIIOYAT
AHTHUOMOTHKU (AB), Ie3snHPUIUpyoIre CpezCTBa,
QHTUMHUKOTUKU U IIUIIEBble KOHCEPBAHTHI, HCIIONB3YIOTCA I
60OpBOBI ¢ MHKPOOpPTaHM3MAMM IIyTeM IOJABJIE€HUS HUX POCTa,
Pa3MHOXeHWUs, WIN UX YHUITOXeHus [32, 4].
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YcroliunBocTs  GakTepumii K =~ AQHTHOMOTHKAaM WU
AaHTUMHUKPOOHast pesucTeHTHOCTH (AMP) ¢ Muxkpobuonmorungeckux
MO3ULIMI — OIpefesieTca KaK CIOCOOHOCTh MHKPOOPIaHH3MOB
BBDKMBATh M  OCTaBAaThCA CIIOCOOHBIMM K  JaJbHeHIIeMy
Pa3MHOXXEHHMIO U PacIPOCTPaHEHMIO, HECMOTPS Ha BO3ZeHCTBHE
IIPOTUBOMUKPOOHBIX areHTOB (aHTHOMOTHKOB u  zp.). C
KInHNYecKoi Touku 3peHus AMP — orcyrcrBue sddexra mpu
JIe9eHUN MH(}EKIIMOHHOTO 3aboreBaHMUA KOHKPETHBIM
autubuorvkom (AB) [4, 6, 7].

Poct AMP — 5T0 pe3ynpTaT reHeTHYeCKOH M3MeHYHBOCTH U
QIAIITHBHBIX peaxkuui 6axTepuit Ha BO3IelCcTBHE
aHTHOAKTePUATBHBIX IIpeIIapaTos. Hemnpasunasaoe WIn
u30bITOYHOEe TIpUMeHeHVe AaHTUOMOTHKOB IIMPOKOTO CIIEKTpPa
CIIOCOOCTBYeT CeTeKIMK Pe3UCTEHTHBIX MyTaHTOB [2, 15].

IIpobnemy ycyry6mfeT poCT YCTOMYMBOCTH TPHOOB K
QHTUMHKOTHYECKHM IIpeliapaTaM, OZHAKO B JAHHOM 0030pe MBI
COCpPefoOTOYMM  BHUMAaHHE HAa  POCTe€  YCTOMYHMBOCTH K
AQHTHOWOTHKAM Pa3IUYHBIX, «IPOOIEMHBIX», OaKTepPUaIbHBIX
IIATOTEHOB U UX PacIPOCTPaHEHHOCTH B MUPOBOM MaciuTabe [35].
AxryansHocTh po6aems: AMP

OtxpsiTHe neHuIMIIHHA copoM Anekcanzpom PremuHrom
OBUIO 3HAYUTENBHBIM MEAMIVHCKUM IIPOPHIBOM B JBaZIIlaTOM
BeKe, KOTOpPBIH  O3HAMEHOBAJ  HAYaJIO  «30JIOTOH  SPBI»
aHTHOMOTHUKOB. Bckope mociie STOrO HMCCIIeIoBaTe N
33Il0OKyMEHTHPOBATH IOABJIEHUE YCTOWYMBBIX K IE€HUIMIIUHY
IITAMMOB, NpoAyHupylomux mneHumwitnHazy. Co BpeMeHeM
IpyTHe WCCIeNOBAHUA IIOATBEPAMIN POCT YCTONYUBOCTH K
NMeHUIWIINHY, KOTOPBIH IIPOJOJDKAETCA MJO CETOAHSIIIHETO
BpeMeHH, BKJIIOYAsA YCTOHYMBOCTH K COBPEMEHHBIM IIpelapaTaM

TPyNIIBl IEeHUIU/UIMHOB, IedaJoCIOPpHHOB U KapOalleHeMOB
[1,8,12].

135



Poctr  AMP  sgBusercas  rioGanbpHOM — IpoGieMoOit
obmecTBeHHOTO 37paBooxpaHeHus B XXI Beke u B PasBUTHIX
CTpaHax  pacCMaTpHBaeTCs  KaK  yrposa  HAIMOHAJIBHOM
6e30IIaCHOCTH. TaK KaK JejaeT HAC HEeCIIOCOOHBIMH JIEYUTh
IIAIIEHTOB C Pa3IUYHBIMM OaKTepuaabHbBIMU WH(peKuusMu. B
CTaThAX, IOCBAIIEHHBIX PACIPOCTPAaHEHUIO YCTOMYMUBOCTH K
auTHOnoTHKaM, AMP HassBaiOT «THXO# maH[eMueil [BaALATH
[IepBOTO BeKa» M HMEHHO II09TOMY B HaCTOsllee BpeMs ee
IIO3UIMOHUPYIOT KaK OHY u3 Hamboyee HACYLIHBIX YIPO3
370poBsIo [49].

CepbesHylo  03a00Y€HHOCTh  BBI3BIBA€T  IJI00ATBHOE
pacmpocTpaHeHHe B MEIUIMHCKUX yYPeXAEHUAX KapOameHeM-
pesucrentHoit Klebsiella pneumoniae (carbapenem resistant
Klebsiella pneumoniae, CRKP), sBasomedics 3THOIOTHYECKUM
areHTOM TSDKeIbIX HHGEKIUH HIDKHUX [BIXaTeIbHBIX IIyTeH,
nH(pEeKINH KPOBOTOKA ¥ MOYEBBIBOAAIINX IyTeit [28].

MeTuuInH-pe3nCTeHTHBIN Staphylococcus  aureus
(MRSA) ocraercs Bepyuieil NPUYMHON BHYTPUOOIBHUYHBIX
nHQEeKINY, BO3HUKAIONUX B BHZAE BCIBIIEK, B OTAEIEHUIX
WHTEHCHUBHOM Tepaluy y IIOCIEeOINepAalOHHBIX IAllMeHTOB. B
Coepunennsrx Illtatax MRSA oTBeTcTBeHEH 3a IPUGIU3UTEIBHO
10000 cmepreit exxeromso [29].

B 2016 romy poct AMP cran nmpezmeroM BHUMAaHUA Ha
BBICOKOM ypoBHe I'enepanbHOI Accambien OOH.
Crenuduueckuii wunguxkatrop AMP 6pin1 Briaiouen B llenu
YCTOWYMBOTO pa3BUTH, HAIpaBleHHbIe HAa CHIDKEHUE IIPOIeHTa
nHbeKIuH KPOBOTOKA, BBI3BAHHBIX «IIpO6IEMHBIMU»
YCTOMYUBBIMYE OpPTaHU3MaMH K IIPOTHBOMHUKPOOHBIM IIpeIapatam
(68, 72].

B rno6ampuom pmoxmame BO3 (BcemupnHoii opranusaunumu
3I4paBOOXpaHEHMUA) O HaJ30pe 32 YCTONYMBOCTHIO K aHTUOMOTUKAM
3a 2025 rom ormevamock, UTO ecau He OyAyT IIPUHATHI
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npoduIaKTUIECKNe MephI, HallpaBleHHble Ha CHIDKEHHE TEeMIIOB
pacIpocTpaHeHus pe3ucTeHTHOCTH, TO K 2050 romy cMepTHOCTB OT
6akTepuanbHbIX  WHQEKUMH  BBI3BBAHHBIX  Pe3UCTEHTHHIMU
IITAMMaMH MOXeT IIPeB30HTHU Ipyrue IPUYMHBI CMEPTH BO BCEM
Mupe, yousas 10 MIITHOHOB YeJIOBEK eXeromHo [14].

Mexanusmsr GopMHPOBaHNA aHTUOMOTHKOPE3UCTEHTHOCTH [25]
Pasnuyator 2 Bujja aHTHOMOTHKOPE3UCTEHTHOCTH [22]:

1. Ilpupommas — BHAOBafA, TeHETUYECKH OOYCIOBIEHHAA.
XapakTepusyercs  OTCYTCTBHEM Y  MHKPOOPTaHH3MOB
MuieHu neiictsus Ab nin ee HeIOCTYITHOCTBIO BCJI€ICTBHE
TIepBUYHO HU3KOI IPOHUIAEMOCTH WIH (PepMeHTaTHBHOU
uHaktusanuu AB [22, 14].

2. IlpuobGpereHHas — B pe3yJbTaTe MYTAalliU T€HOB OTeIbHBIX
IITAMMOB OAaKTepHIl M CeJeKIINH yCTOHYUBEIX KJIOHOB, UIH B
pesyibTaTe IIJIa3MUTHOTO obMeHa TeHeTUYeCKOH
nHpOpManuell MeXIy OTHeJbHBIMH OaKTepHaIbHBIMU
kiaeTkamu [22, 8].

YcrofiunBocTs OakTepuil K aHTHMMHUKPOOHBIM IIpeIrapaTaM
OCyWIEeCTBJIAETCA  TpeMfA  OCHOBHBIMKU  MexaHusMamu: (1)
IpefOTBpallleHre JOCTyIa K MUIIEHH IIyTeM HapylleHUs
IIPOHUIIAEMOCTH OGaKTepHaTbHOW CTEHKU WU IIyTeM BbIBeJEHUS
(axktuBHBIN addimokc), (2) depmeHTATHBHAS MHAKTHUBALV
aHTHGAKTEepUANbHBIX IIpenapaToB, u (3) MomuduKauusa MULIEHU
JercTBUA auTUOMoTHKa [6, 12].

MexaHu3MBI, IIOCPeICTBOM  KOTOPBIX y  OakTepui
IIPOABJIAETCA PE3UCTEHTHOCTH, IIPeJCTAaBIeHbl Ha PHUCYHKe 1 u B
tabuie 1 [6, 20].
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Muwenn aHTHOHOTHKOB  YCTOHYHBOCTL K AHTHOHOTHRAM

Kaerounas crenka Orrox (dpdunoxce)
B-nakTambl / DTOPXHHONOHBE
Bankomuumn AMHHOITHKOIH LI
Terpaunkinnuel
f-naxramst
Makpoamibi

Cunres JIHK/PHK
DTOPXHHONIOHB

Pucdamuiin Huakrusupyommii

depment
P-naxram
AMHHOIZIMKO3H/IbI
Makposas
Pudamuimmnm

Yeroitunsoctn
" obxon
Terpaunknnuel
TpumeTonpum
Cynsponamusl
Bankomuumn

Cunres goaara
Tpumetonpum
Cyasthonanmmib

IL1asmMaTHueckas Moaudurauns Mumenn

sembpana Cunres Geaxon ?mpxnuo,mm.u

JlanToMuumn Jlunesonna Prdammumns
Terpaumkanus BauxoMHumu
Maxposniam TMennuminne
AMHHOITIHKO3HIBI Makposmin

AMHHOIZIMKO3H/IbE

Pucynox 1. MexaHU3MbI yCTOHYMBOCTH OaKTePHIl K
aQHTUMHKPOOHBIM IIpelapaTaM

Tab6muma 1. MexaHU3MBI YCTOHYMBOCTH OaKTepUii K
aHTUMHUKPOOHBIM IIperapaTam

I'pymma
Mexanusm aHTHMMUKPOOHBIX ITpumepsr
areHTOB
®epmenraruBHas B-axTamMsl IIpomyxuus dbepmeHTOB -
MHAKTUBALIWS JIAKTaMas3; IeHUIUIINHA3;
nedaocnoprHas;
kapOaneHeMa3
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AMUHOTIUKO3UIBI AMUHOTIUKO3HU/I-

MOIuGUIUPYIONIe
epmenTs:
Mopuduxarys [-nmakTaMbl WsmeHnenHsie
MUIIEHU TIeHUIUJUINH-
CBA3BIBAIOLIME OEIKU
(PBPs)
Pu6ocomasnsusie Terpanukiny;
HU3MEeHEeHHUT SPUTPOMHUIIVH;
AMIHOTJIUKO3HUIbI
Wzmenenus /THK- PropxuHOIOHEI
THpasbl
H3menennsle Cynsdameroxcasou;
GaKTepHaIbHEIE TPUMETOIIPUM
epmenTs:
W3meneHHSBIH [Topunsr I'pamorpuiarenrHsie
TPAHCIIOPT GaKTepUU; CHIXKEHHBIN
AQHTHOUOTUKOB TIPUTOK

CHmKeHHad IIPOTOH- | AMMHOTTIHMKO3HUIBI U

JBIDKYIIAA CHJIA TrpaMOTpUIlaTeIbHbIE
6aKTepuH; CHIDKEHHBIH
IIPUTOK

AKTUBHBIN Terpanuxius;

TPAHCIIOPT U3 SPUTPOMULIVH; AKTUBHBIHI

GaKTepHaTbHbBIX BBIGPOC

KJIETOK
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1. Orpannuenue gocryna k mumeHu (Prevention of Access)
[21].

drot MeXaHU3M Hauboiee XapakTepeH IJIs
IpaMOTpULIATEIBHBIX OaKTepUil U peasnsyercs AByMA HyTamu [21,
16]:

Hsmenenve nopuHoB. IlopuHsl — 5TO OenKM BHeIIHeH
MeMOpaHBI, OOpasylolmue KaHaJbl I TPAHCIOPTA MOJIEKYIL.
DakTepuu MOIyT CHIDKATh KOJMUYECTBO OTHUX KAHAJIOB WU
HU3MEHATh UX CTPYKTYPY, 6J0KUPYs IPOHHUKHOBEHUE aHTHONOTHKA
B IIepHUIIJIa3MaTHIeCKOe IIPOCTPaHCTBO [21, 16].

SddmokcHbIe HaCOCHI (Efflux Pumps):
Crnenuanu3upoBaHHblE  TPAHCIIOPTHbIE  CHCTEMBI  AKTHBHO
«BBIKAYMBAIOT» AHTUOMOTUKM W3 KIJIETKH, MOAJEPKUBAsI UX
KOHIIEHTPAI[HIO Ha YPOBHE HIDKe JIeTaabHOro [17].

2. V'nakTuBanmyua aHTHOMOTHKOB hepMeHTaMH [2].

Bakrepun BpIpabGaThIBaiOT (pepMEHTHI, KOTOpPBIE PaspylIaiOT
CTPYKTYPY aHTHOMOTHKA UM XUMHYECKU MOTUPHUIUPYIOT ero (2,
13].

Bera-maxramassr (B-lactamases): depmenTsI,
rugponusyiomue  GeTa-TaKTaMHOe — KOJBIO  (IeHHUIWJIIHHEL,
nedanocnopunsr) 2, 15].

BJIPC (ESBL): Bera-makTamassl pacIIMPeHHOTO CIIEKTPa,
obecreynBaionye  yCTOWYMBOCT K  IHedanocmopuHam  III
IIOKOJIEHUS U a3TpeoHaMmy [6, 2, 15].

Kap6anenemass: (KPC): @epmentsi, paspymaiomue maxe
KapbameHeMsl — aHTUONOTHKY «IIOCIeTHEe HaleX AbI», TOCTIeTHeH
nunuu [18].

Wnpynubensasie AmpC - o510 cmernududeckue OGera-
JIAKTaMa3bl, KOZHMpPyeMble B  XPOMOCOMax  OIpeZeeHHBIX
6axtepuii. CornracHO KCTOYHMKAM, OTOT MEXaHH3M KMeeT
cremytouie ocobeHHoctu: [16].
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* Mexanusm aktuBauuu: B oTamume OT IIa3MUAHBIX GeTa-
JIaKTaMa3, 5TU (pepMeHTHI He BhIPAOATHIBAIOTCSA IIOCTOSHHO [23].
I'ensl, oTBevalomye 3a UX CHHTE3, aKTUBUPYIOTCA («BKJIIOYAIOTCS»)
TONBKO II0J, BO3ZEHCTBUEM WHIYKTOPOB, KOTOPBHIMH MOTYT
BBICTYIIaTh OIIpeZie/leHHble AHTUOMOTHKU, AMUHOKUCIOTHL WU
OuosornyecKre XUIKOCTA OPraHMW3MAa, a TAKXe B pe3ysbTaTe
CIIOHTAHHBIX MyTaL[UH.

+ TI'pynma wmukpoopranusmoB (MYSPACE): [lauusiit
MeXaHu3M Haubojee XapaKTepeH A TPYNIbl OaKTepUil, YacTo
o6osxauaemoit akpormmom MYSPACE, B xoropyio BXogmAT:
Morganella, Yersinia, Serratia, Providencia, Aeromonas,
Citrobacter, Enterobacter [20].

*  Kiumnnueckoe  3HaueHme: OcCHOBHasf  OIACHOCTb
3aKJIIOYAeTCs B TOM, YTO IIPU JIAOOPaTOPHOM TECTHPOBAHUU TaKHe
GakTepuu MOTYT JAE€MOHCTPHPOBATh JIOKHYIO YYBCTBUTEIBHOCTD K
IperaparaM. JTO IIPOUCXOAUT IIOTOMY, YTO B HEMHIYIIIPOBAHHOM
cocrossHuu (6e3 IPUCYTCTBUA MHAYKTOpa) (pepMeHT He aKTHUBEH,
OJHAKO B IIpOIiecce JIeYeHUs Ial[eHTa aHTUOMOTHKOM BbIPaboTKa
AmpC pe3ko BO3pacTaeT, YTO IPHUBOAUT K Hed(PPeKTUBHOCTU
tepanuu [15].

Wnpynubensasie AmpC MOXHO CpPaBHUTh C «PEXHMOM
TPeBOTH» B CHCTeMe O6e30IIaCHOCTH: B OOBIYHOe BpeMs 3alfuTa
OTKJIIOYEHA W 3JaHHe KAKEeTCA OTKPBITBIM, HO KaK TOJBKO
cpabaTsIBaeT ONpesie/IeHHBIH NaTYMK (IOABIEHUE aHTHUOMOTHUKA),
CHCTeMa MTHOBEHHO GJIOKHPYeT BCe BXOABI U BBIXOZSI [23].

Mogudunupyiomue dbepMeHTSHI: HalnpuMep,
aMUHOIJINKO3UZ-MOAUPHUITUPYIOLITe dbepmeHTHI, KOTOpBIE
IPUCOEUHAIOT K IIpelapary XuMudeckue (GYHKIIMOHAIbHBIE
TPYIIIBL, GIOKUPYS ero aKTUBHOCTH [23].

3. Mogudukanua mumenu geiicteud [21].
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Dakrepusa usMeHSeT CTPYyKTypy MOJIEKYJBI, Ha KOTOPYIO
HalleJIeH aHTUOMOTHUK, COXPaHAA IIPU 3TOM ee QPYHKIIMOHATBHOCTD
JIJIST CBOel KM3HeAesaTeIbHOCTH:

IlennmunnunceassiBaiomue 6Oenku (IICB): Vsmemenwue
crpykrypsl  IICB  (mampumep, reH mecA y 30JO0THUCTOTO
cTaUIOKOKKA) JleJlaéT HEBO3MOXXHBIM  CBsSI3bIBaHME  GeTa-
JIAKTaMHBIX aHTUOMOTHUKOB C KJIETOYHOM cTenKkoii [21, 4].

JHK-rupasa: Myrtanuu B reHax, KOZUPYIOIIUX 3TOT
bepMeHT, IPUBOAAT K YCTOMIMUBOCTH K pTOpXxHHOIOHAM [21, 15].

Crenmyer mMOHMMATh, YTO IPAKTUYECKU JIOOOH MeXaHU3M
PE3UCTeHTHOCTH MOXXeT OBITh OOHapyXeH Y OOJIBIIMHCTBA
GaKTepHil ¥ YTO OAWH BUJ GaKTepUil WIU IIPeACTAaBUTEIN IIeJIOTO
ceMeMCTBa MOTYT 3a/leiCTBOBATh HECKOJBKO MEXaHHM3MOB 3aIUTEI
or geiictBua ADB. Knmuudecku 3HauuMMble IpuMepsl OaKTepwuii,
3afleCTBYIOIIMEe  pasJIMYHble  MeXaHU3MBI  aHTUMUKPOOHOM
PE3UCTEHTHOCTH IIpeZCTaBIe bl B Tabuuue 2 [25].

Ta6muua 2. MexaHU3MBI aHTUMUKPOOHOM Pe3UCTEHTHOCTH Y
KJIMHUYeCKU BOKHBIX OakTepuit [25]

Tun T'pymma Pacnpoctpanennsie
. Pym TPOCTP Jpyrue MexaHU3MBI
Gaxrepuit aHTHOGMOTHKOB MeXaHWU3MBI
Staphyloco | IleHuIIINHBL -makramasa ViameHeHHsIe
ccus spp. (meHUIIMIINHA3A) TIeHUITA/ITNHCBA3BIBAIO

wwe Gesku (IICB)

Iennmunnunaso- | Msmenennsie IICE | IIpomyxmms

yCTOMIuBbIE (rensr mecA u METHIWIIHHA3HL,
TTEeHUIVULTHbI mecC), TUIIEPIPOAYKLUA 3~
JIAKTaMa3bl
®ropxuHOIOHEI AXTUBHBIN Cabsrit TpaHCIIOPT
a¢dirIoKc; Jepe3 MeMOpaHy

usmenenHas JTHK-

rupasa
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OPUTPOMUIIVH WsmenenHsle AxruBHBIH 3 dIIOKC
v/unu pubocoMasbHbIe SPUTPOMHUIIIHA
KJIMHAAMILIVH MUILIEHU
(KOHCTUTYTUBHBIE
niu
UHAYLUOeIbHbIE)
I'nuxonentuas: W3menenusre IIpuo6perenue rena
Genxu cBasbiBanus | vanA/B(pemko Ha
C KJIETOUHOM CeTOIHANIHWH IEeHb)
CTEHKOM
S B-makTamsl W3menennas
pneumonia KJIETOYHAsA CTEHKa;
e HU3KoabbUHHEIE
IICB
OPUTPOMUIIVH WzmenenHsle AxruBHBIH 2 dIIOKC
v/unu pubocoMabHbIe SPUTPOMHUIIIHA
KINHIAMUIUH MuineHu (reH erm)
(KOHCTUTYUTHBHBIE
niu
UHAYLUOeIbHbIE)
Enterococc | B-maxTaMsl WzmenenHas f-maxkramasa
us spp. KJIETOYHAsA CTEHKa;
HU3KoabbUHHEIE
IICB
AMUHOTIMKO3U], | U3MeHeHue WzmeHeHHBIE yyacTKU
BI MeMOpaHbI; Ppu6OCOMATBHOTO
aMHHOTJIUKO3H/ - CBSI3BIBAHUA
MozudUIHpYyIOLIe
depments: (AMD),
I'nmuxonentumbt H3menenusrie Wsmenennsie IICH
GeJIKU CBS3BIBAHUSA | M3MEHEHHBII
C KJIETOYHOH MeMOpaHHBIN
CTEeHKOH TPaHCIOPT
Ienunummuns: -makTamasa W3menennste IICH
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(meHuIIMIINHA3A),

H Tpumeronpum- Wsmenennsle
influenzae | cynbbamerokcaso | dbepMeHTHEIE
b)s MUILIEHU
Xopampenukon | XraopaMmbeHHKOI W3menenHsbIi
aneTuiITpaHcdepas | MeMOPaHHBIH
a TPaHCIOPT
Ienunumnuns: -makTamasa W3menennste IICH
(meHUIIMIINHA3A)
N. edanocmopunsr | Usmenennsie [ICH | MamenenHsrit
gonorrhoea MeMOpaHHBIN
e TPaHCIOPT
®ropxuHOIOHEI Wamenennas JJHK- | Vamenennstit
rupasa MeMOpaHHBIN
TPaHCIOPT
Terpanuxiua AXTUBHBIN
addroKc
CrnextunomunvH | VsmeHeHHas AXTHBHBIH 3¢ dIIIOKC
pubocomabHas
MUILIEHb
Ienunumnuns: p-makTamasa W3menennste IICH
(meHUIIMIINHA3A)
Enterobact | AMUHOTIMKO3UA, | AKTMBHBIN
eriaceae BI addroKc;
U3MeHeHHBIe
TTOPYHBI
®ropxuHOIOHBI W3menennas JJHK- | Vamenennstit
rupasa TPaHCIIOPT Yepe3
HApYXHYIO MeMGpaHy
Terpanuxiuu AXTUBHBIN
addroKc
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Tpumeronpum- WsmenenHsle
cynbdaMeToKCa3o | depMeHTHbIe
I MUILIEHU
B-makTamsl f-makTamass; W3menennsre I1CE;
U3MeHeHHbIe HM3Kas MPOTOHHAA
TTOPYHBI IBIDKYIIASA CHIIA;
MeTaLIo-f-J1aKTaMassl
(MBJI) (naupumep,
VIM, IMP u gp.)
Pseudomon | AMuHOTIMKO3HA, | AKTMBHBIM
as spp BI addroKc;
HU3MeHeHHbIe
TIOPYHBI
®ropxuHOIOHEI Wamenennas JJHK- | Vamenennstit
rupasa TPaHCIIOPT Yepe3
HapyXHYI0 MeMOpaHy
B-makTamsl f-makTamass; W3menennsre I1CB;
HU3MeHeHHbIe HM3Kas MIPOTOHHAL
TTOPYHBI IBIDKYIIASA CHIIA;
KapbarieHeMassl
(nampumep, pepMeHTHI
OXA)
Acinetobac | AMUHOTIUKO3UL | AKTUBHBIN
ter spp. BI addrokc;
HU3MeHeHHbIe
TTOPYHBI
®ropxuHOIOHBI W3menennas JJHK- | Vsmenennstit
rupasa TPaHCIIOPT Yepe3

HapyXHYIO MeMOpaHy

Tenermdeckue OCHOBBI pacIipOCTPaHEHHUA Pe3SUCTEHTHOCTH [2]

Kak 6pu1O0 CKa3aHO paHee, Pe3UCTEHTHOCTH MOXKET OBITH

TIpUpOAHOH

(BpOXKIeHHO)

nin

IpuoOpeTeHHOH B

Xo7ie

ropusonTansHOro nepenoca rexos (HGT) [25, 33].
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TopusoHTanBHEIT IepeHOC TeHOB (WIM TeHeTHYeCKUH
oOMeH) — DOTO IIpollecC, IpPH KOTOPOM OaKTepuu IlepefaloT
TeHeTUYeCKUH MaTepHal APYTHM OCO0AM, He ABIAIOMIMMCA WX
IIPSMBIM ITIOTOMCTBOM. B oT/IHYMe OT BepTHKaTIbHOI Hepefadu (OT
POIUTENBCKON KIETKM K JOYepHUM IIpH OMHAPHOM [eJIeHUH),
TOPU3OHTAJbHBIH IIepeHOC II03BOJIAeT OakTepuaM  OBICTPO
ImIpuOOpeTaTh HOBBIE CBOMCTBA, TAaKMe KAaK YCTOMYMBOCTD K
aHTUGHOTHKAM MK (HAaKTOPhI BUPYIEHTHOCTH [6)].

BeimeniaioT TpM OCHOBHBIX MeXaHH3Ma 3TOTO Iiporecca [24,
25]:

1. Tpancdopmarus (Transformation) [8].

OTOT IpOIlecC 3aKIIOYaeTcs B 3axBaTe CBOOOAHBIX
dparmernros [THK u3 okpyxaromeii cpezsl.

* Dbakrepuu, cmocobusie k moriomenuto takoit JIHK,

Ha3BIBAIOTCSA KOMIIETEHTHBIMU.

* Y TIpaMIOIOXUTENBHBIX Oakrepuil (Hampumep, S
pneumoniae) dparment JJTHK cBaspiBaeTcs ¢ perenTopoM
Ha TIOBepXHOCTHM, 1ocie vuero ozHa uens JIHK
TUAPOIU3YeTCs, a BTOpasf IIPOHUKAeT BHYTPb W
BCTpauBaeTcs B reHoM [8].

* VYV rpamoTpuuaTenbHbIX OakTepuii (Hampumep, .
influenzae) CYIIeCTBYIOT cnenuduyeckue
II0CJIeIOBAaTeIBHOCTY HYKJIEOTUOB, KOTOPBIE ITO3BOJLAIOT
Kkierke pacmozHaBate u nortomars JHK  Tompko
GJIM3KOPOLCTBEHHBIX BUIOB.

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

DTO IIepeHOC TeHeTHIeCKOTO MaTepraia OT OFHON OaKTepHu

K IpPyroil C HOMOIIpI0 GakTeprodaroB (BUPYCOB, IOPaKAOLIUX
Gakrepun) [41].
CymmecTByeT nBa THIIA TPAHCAYKIIHH:
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* OG6obuieHHas (reHepajIM30BaHHAL): INPOUCXOZUT IIPU
cry4aiiHOi ymakoBke dparmentoB JHK Gakrepuu-
X03siMHA B Karcuy, ¢ara Bo Bpems ero coopku [41].

* CnenuanusupoBaHHasi:  ¢ar  IIEPEHOCUT  TOJBKO
oIIpesieieHHbIe TeHbI OaKTepUH, KOTOPHIe PACIIOIaraluch
B ee XpOMOCOMe DSZOM C MeCTOM BCTPauBaHUI TeHOMa
Bupyca (mpodara) [41].

3. Komsioramus (Conjugation)[34].

EnuscrBenHbIH MeXaHU3M, TpeOyIom Nt
HEIIOCPeACTBEHHOTO KOHTAKTA MEXAy KiIeTKamu [22].

e Yy IpaMOTPHUIIATETBHBIX GaxTepuit Imporecc

MHULIUNPYeTC F-mirasmugoit («mmasMumo

bepTUIBPHOCTH»), KOTOpPasg KOAUPYeT CO3ZAaHHe II0JIOBBIX
nuneir (sex pili). IMuam ycTaHaBIMBAIOT KOHTAKT C
KJIETKOM-PEI[UITUEeHTOM, IIOCJe Yero KOMWS IIJIa3MU/bI
mepefiaeTcs B HOBYIO KIeTKy [34].

* Y  HeEKOTOPHIX  TPaMIIOJIOXKHUTENbHBIX  OakTepuit
(matmpumep, Enterococcus faecalis) oGMeH TPOUCXOZUT
He djepe3 IWIM, a depe3 KOAarperamuio KJIeTOK IIOZ
BO3ZEUCTBUEM CIenU(PUIeCKUX CUTHATBHBIX MOJIEKYT —
(dhepomMOHOB.

BaxxHyi0 poIb B TOPH3OHTAJIBHOM II€PEHOCE UIPAIOT
cnenuduyaeckue crpykrypst JHK:

ITnasmuper (R-daxropsr): BrexpoMocoMHBIE KOJIbIIeBbIE
JHK, xoTopsie 9acTo HecyT TeHsl ycToHuuBoCcTH. OHM CIIOCOGHBI
aBTOHOMHO  peIIMIIPOBaTbCA M IepefaBaThCi  MEXAY
GaKTepHsIMU B IIPOIfeCCe KOHBIOTAINY (Yepe3 moI0Bbie muin) [36].

Tpancnosonst («mpbiratlomue reHs»): Yuactku JHK,
KOTOpbIe IIepeMeIaloTCs MeXJy XPOMOCOMOH M ILIa3MUJAMU.
OHM MOTyT IEpPeHOCUTh TeHBI YCTONYMBOCTH K Pa3IUIHBIM
KJIacCaM TIpernapaToB (aMUHOTJIMKO3UZBI, TETPALUKINHEI) AaXKe
MeXZy HepOACTBeHHbIMHU BuAamu [37].
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Wurerponsr:  [eHerwvyeckue — cucTeMBbI,  CIHOCOGHBIE
3aXBaThIBATH U DKCIIPECCHPOBATH KACCETHI T€HOB PE3HUCTEHTHOCTHU
[6].

Co3panue r106a1pHOM CECTEMBI HaZ30Pa 32 YCTOHYMBOCTHIO K
IIPOTMBOMUKPOOHEIM IIpenapaTaM M ux ucrnoabsoBaHueM (GLASS)
2]

B orBer Ha cepré3Hylo u pacrymyo yrposy AMP
Bcemupnas opramumsanus 3ppaBooxpaHeHus (BO3) cospama
cucreMy  snuzeMmuonormdeckoro  konrpors — GLASS  maa
YKpeIUIeHHs JokaszaTeabHOH 6aser mo AMP  mocpezacTBoM
CTaHAAPTU3NPOBAaHHOTO c6opa, aHamu3a, OOMeHa UM OTYETHOCTU
AHHBIX [4].

Cucrema Opura 3amymena B 2015 romy gna
SMUAMOHUTOPUHIA  YCTOHYMBOCTH K  IPOTMBOMUKPOGHBIM
mpemaparaM u pacumpera B 2020 rozy, 4ToOBI BKJIIOYATh JaHHEIE
06 wucnons3oBammu Ab. Cucrema momydaer maHHBIE 00
YCTOMYUBOCTU M3 CEKTOpa 3/PaBOOXPAHEHUS IO MHGEKIUAM KaK
TOCITUTAJIBPHOTO, TaK X BHEGOTBHUYHOTO IIPOUCXOXAeHu [49].

Bein cocraBnen or4ér, OCHOBaHHBIN Ha Ooysee uwem 23
MIITHOHAX OaKTepHOJOTHYECKH ITOATBEPXKIEHHBIX HHDeKInii,
3aperucTpupoBanHsix 104 ctpanamu. OueHnBasach yCTOMIUBOCTD
K 22 aHTHOMOTHKAM, IPUMEHSeMbIM IJI JeYeHUS BOCHMU
PaCIpPOCTPaHEHHBIX «IPOGIEMHBIX» OaKTEepUAIbHBIX IIATOTEHOB,
KOTOpBle 00JafaloT CIIOCOOHOCTBIO  OBICTPO  BBIPAOATHIBATH
ycroiiuuBocts K ADB, a umenno: Acinetobacter spp., Escherichia
coli,  Klebsiella  pneumoniae,  Neisseria  gonorrhoeae,
uetudouznusie Salmonella spp., Shigella spp., Staphylococcus
aureus u Streptococcus pneumoniae [6].

OTH TATOTeHBI BBI3BIBAIOT YeThIpe THUIA WHQPEKIUIA,
Haxogamuxcsa mon Hagzopom GLASS: (1) mudexumu KpoBOTOKa,
(2) KemymOYHO-KUIIEYHOTO TpakTa, (3) MoueBBIX myTeil u (4)
YPOTeHHTaNbHYI0 TOHOpeIo, YTO B CyMMe cocraBiager 93
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KOMOMHAIINK «THII UHOEKITMHU—TIaTOTeH—aHTUOMOTHK».
MopgenupyemMsle OLlEHKM YYUTHIBAIOT HAIIMOHAIbHBIE Pa3IUIUi B
CTPYKType HaceJeHUs U OXBaTe HAZ30pa, a TaKXKe paclipefeseHne
YCTOWYUBOCTH CpeAy IPYIII IAallMeHTOB BO BpeMeHH, 0becreqrnBasn
HaZIEXXHYIO KaPTUHY PaCIpOCTPaHEeHUs «IIPOOIEMHBIX» TATOT€HOB
Ha HaI[MOHAJIBHOM, PETHOHATBHOM U Iy106abHOM ypoBHaX. [80].

C 2016 roma 110 crpan, BKIIOYas TPH TEPPUTOPUH U
o6actu, npencrasuwtn gauasle mo AMP B GLASS. B 2023 roxy
nmauusle mpencraBunu 104 crpamer — sro Gonee wem Ha 300%
60JIBIIe IO CPaBHEHUIO C 25 CTpaHaM¥, COOOIIUBUINMY AaHHEIE B
2016 rozy, B mepBsIii rox c6opa ZaHHBIX (PUCYHOK 2) [49].

[+ o
(=] o
| |

w
o

Konmuecrso ¢t PaH-YYaCTHHKOB

2016 2017 2018 2019 2020 2021 2022 2023
Tox

T T T

AQDPHKAHCKHIT pCrHOH Pernon Amepuk Pernon I0ro-Bocrosnoii Aszun

Esponeiickuii person Boctouno-Cpein3eMHOMOPCKHIT PErHOH Sananso-THXOOKEaHCKHIT perHor

Pucynoxk 2. Yucno crpal, coobmusurix ganusie mo AMP B GLASS
o peruonam BO3, 2016-2023 rr. [80]

Ha macTosAmuit MOMeHT ypOoBeHb TePPUTOPHI, OXBAU€HHBIX
mporpammoii  GLASS, mosBonser ¢opmupoBats riobGanbHEIE
onenxku AMP [66].

Hecmotps Ha mporpecc, oCTaroTCs 3HAYUTETbHBIE TPOOEIIBL.
B 2023 romy ydacTue rocyZapCTB-4JIEHOB OBIIO HaUMEHBIINM B
Permone Awmepux (20,0%, 7 wu3 35  crpaH) u B
3amazHo-Tuxookeanckom peruone (37,0%, 10 us 27 crpan), u
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JIUIIB 9yTh 60JIee MOIOBUHEI CTpaH B Abpukanckom (57,4%, 27 u3
47) u Espomeiickom (58,5%, 31 wu3 53) peruwonax cooGmanu
mauusle B GLASS. Haubosnbiee ywactme oTmMedeHo B Permone
IOro-Bocrounoit Azuu (90,9%, 10 u3 11 ctpan) u B Boctourom
CpeznusemuomopckoMm peruose (76,2%, 16 us 21 crpausr) [50].

K xonmy 2024 roma B GLASS 6pur0 3apeructpuposano 130
CTpaH, BKJIIOYas TpU Teppuropuu u obmactu. U3 aux 104 ctpansi,
oxBatbiBaloniie 6onee 70% HacemeHus Mupa, IpeACTABUIN
mauuble o AMP 3a 2023 roxm — 6onee uem 300% poct 1o
cpaBHeHuIo ¢ 25 crpanamu B 2016 roxy [63].

Mexzny 2016 u 2023 romamm wumcio uHDeKIuil c
pe3y/IbTaTaMK TeCTHPOBAHUA UyBCTBUTEIBHOCTH (antimicrobial
sensitive testing AST), coo6ménnsix BO3 Ha MmIIHOH HacereHu,
BBIPOCJIO IIO BCEM pETruoHaM [Jid TPEX M3 YETBIPEX THUIIOB
nHpexuit [49].

Hanmonaneusle gmameeie 1o AMP  ykaspBalor Ha
MeJUaHHbIN rofoBOM IpupocT ynciaa otuétoB AST nma nndexmuit
MoueBbIBOAAImKMX myTedr Ha 26,0% (95% Crl: 17,3; 35,4), muaa
napexuuit xposu Ha 20,0% (13,4; 26,8) u maa XexyZO4HO-
kumeyHsix uHbexnuit Ha 11,4% (3,0; 20,4). Otu yBenuueHus
CBU/IETeJIBCTBYIOT O TOM, 4YTO BCé Ooipure CTpaH HOO daIe
mpoBogar AST B pyTHMHHOH KJIMHHYECKOH IPaKTHKe, JIHUOO
PacCIIMpAIOT HAA30p Ha JOIIOJHHUTEIbHBIE JedeOHble YIPeXAeHUI
[54].

Tem He MeHee TmIporpecC OCTaéTCI HepPaBHOMEPHBIM.
IToxperrue GLASS mo yporemuransnoit ronopee B 2023 romy
OCTaBaJIOCh HU3KUM. [706anpuble oumeHku AMP Bapsupyior B
3aBMCHMOCTM OT PEruOHa M3-3a PasIW4Yuii B PErvuOHaJIbHOM
otuéruoctu [75].

Bosee Toro, 6oee mOJOBUHEI CTPaH, COOOIIAIOMINX JaHHEIE,
BCé emé He MMeIOT 6a30BOM MHOMPACTPYKTYPHI, HEOOXOAUMOMN /11T
IIOJly9eHUs HAZEXHBIX U BCeCTOPOHHUX AaHHBIX mo AMR, uro
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co3zaét mpobieMy A I100aTbHOrO MOHUTOPHHTA. Toapko 46,2%
(48 w3 104) crpan coobuunIM, YTO y HHX HMEIOTCA BCe
pexkomeHpoBanHsle BO3 OCHOBHBIE KOMIIOHEHTHI HaTEXHOM
HAIlMOHAJBHOM CHCTeMBI HAOIIOZeHudA, BKIOYas obecledeHHe
KauecTBa KakK /JJIA HAIlMOHAIBHOI pedepeHC-1a00paTOpHH, TaK U
I IIUPOKOH ceTH Jaboparopuil HAOMIOAEHMSI, a TakKxke
cobmofeHe  MeXAyHapomHbIx craHzaptoB AST.  OOmumi
rI0OIBHBIN ITOKa3aTeJIb IIOJHOTHI JAaHHBIX COCTAaBUII JauIlb 53,8%
cpenu 104 crpas, cooburuBurux ganusle 1o AMR B 2023 rogy, uro
OTpaXKaeT IIPOAODKAIOUINECS TPYAHOCTH B OXBaTe IIOJHOTO
o6séma u koHTekcra AMR. Kpome Toro, Gonpmme 4yacTu
cybcaxapckoit Adpuxu, llenrpansHoit Asum u JlaTmHCKOM
AMepUKM  TIO-TIpeXHEMy  COOOIIAIOT  OrpaHWYeHHble WU
orcyrcrBytomue gaHHble B GLASS, ocraBmas 3HauuTebHEIE
mpobenbl B PETMOHAJBPHOM IIOKPBITHM U yKasblBasd Ha
COXpaHsIoIeecss HEPaBeHCTBO B OCTyIIe K auarsoctuke [70].

I'mo6anpHas ycroifumBocTh oOOmmMpHa, c GombuMMu
PeruoHaJIbHBIMU BapHauuaMu [22].

B 2023 romy mpumepHO OZHAa U3 ILIECTH JAOOPAaTOPHO
TIOATBEPXXIEHHBIX OaKTepHaTbHBIX NH(EKIMI BO BCEM Mupe ObLia
BBI3BAHA GAKTEPUIMHU, YCTOMYUBBIMU K aHTUOMOTHKAM (PUCYHOK

3) [79].
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Pucynox 3. Meguana AMP no pernonam BO3, 2023 r. [50]

MepuanHasd dacTOTa yCTOMYMBOCTH ObUla Hambosee
BBICOKO# IIpu MHGEKIUAX MOYEBBIBOIAIIUX IyTeil (IpumepHo 1
n3 3) u npu uHpekumsax kposu (1 u3 6), u HUXKe IIpu
xenygouHo-kumeuHsrx (1 w3 15) wm  yporeHmTasbHBIX
TOHOKOKKOBBIX mHbeknuax (1 wus 125). AMP 6vina naubGosee
gacroi B perumoHax IOro-Bocrounoit Asmm u Bocrounoro
Cpenusemuomopsst  (moutu 1 w3 3 wuHpexuuii), s3areMm B
Adpukanckom peruoHe (1 um3 5), Bce oHM BbIme TII06AJIBHOM
MeIuaHbl. Y CTOWYMBOCTH ObLIa pexke B EBpomeiickom peruone (1
u3 10) u HauMeHspuIel B 3amagHO-THXOOKeaHCKOM pernoHe (1 u3
11), uTo yKassIBaeT Ha MIMPOKOE PETHOHAIBHOE HEPaBEeHCTBO [14].

IIpu nHpEeKIIAX KPOBOTOKa BeyIIUMH
JIeKapCTBEHHO-YCTONYNBBIMHU IIaTOTeHaMH OBLIH
rpaMOTpULIaTeNbHble OakTepuu, Takue Kak £ coli u K
pneumoniae, yCToiiuuBble K (TOPXWHOIOHAM U IedaJloCIIOpUHAM
TPETHETO OKOJIEHUA. Y CTOHYUBOCTD K Ie(aIOCIIOPUHAM TPEThETro
nokosierus ormevena B 44,8% (39,3; 50,4) undexiuii, BBI3BAHHBIX
E. colii u B 552% (48,5; 61,7) unpexumii, BHI3BAaHHBIX K.
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pneumoniae. B AppuKaHCKOM peruoHe ypOBeHB yCTOHYIHBOCTHU
65171 0cOOEeHHO TpeBOXKHEIM, IIpeBbIinas 70% 111 060ux IaTOreHOB
[22].

I'mobGanbpHast yYCTOHYMBOCTH K BaXXKHBIM aHTHOHMOTHKAM
IIMPOKOTO CIIEKTpa TPyHIBI KapbOameHeMsl, cocraBmia 54,3% y
Acinetobacter spp., Torga xak B peruone IOro-Bocrounoit Asuu
yacToTa YycroiiuuBoctu K. pneumoniae K IIperapaTaM 3TOH
Ipymms! Ipu HHGEKIUAX KpoBu gocrurana 41,2% (pI/ICYHOK 4) [6].

Shigella spp. — unnpodunokcauuu: 427,2% (-2,1: 66,1)

K. preumoniae — wsmmenes: +15.3% (12,7; 18,1) .
Salmonella spp. — wmpoduiokcannn: +14,0% (6,5: 22,1) -
E. coli — mmnenen: +12,5% (9,4; 15,8) .
Acinetobacter spp. — wmmnenes: +5.3% (2,7: 8,3) .
E. coli — uedanocnopunsl Tpersero noxonenus: +1,3% (-0,1; 2.8) .
K. pneumoniae — nedorakcum: ~0,3% (-2,5; 1.9) .
S. aureus — meTMILUIMHE-pencTenTHOCTL: —2,5% (—4,5; -0.5) .
N. gonorrhoeae — nedrpuakcon: —3.2% (-33,9: 39.2) Y
S. preumoniae Gerwsmanenmmmn: —11,0% (-26,8; 7,1) Y
-40 30 20 -10 0 10 20 30 40 50 60

Pucynok 4. Tengennun AMR — MenuanHOe Tofl0BOE U3MEHEHME B
mporenTax, 2018-2023 [58]

CeprnesHoii mpo6ieMoit 0CTaeTcs
MeTULWUINH-Pe3uCTeHTHIN S, aureus (MRSA): r100anpHBbIM
YPOBEHb yCTOMYMBOCTM B HHGEKIMIX KpoBu coctaBuin 27,1%
(23,5; 31,0), maumsbicmmii B Bocrounom CpeznrzeMHOMOPCKOM
permore — 50,3% (39,8; 60,8). IlpouenTt ycTOifYMBOCTH
non-typhoidal Salmonella spp. B uHpeKIUAX KpOBH K
nunpodiokcanuny cocraBua 18,0% (13,9; 22,9) rnobanbHo,
HamGorpmuii B EBpomneiickom peruosne — 36,2% (29,0; 44,2) [63].

B cIydasx XKeJTyJOYHO-KUIIeYHBIX nHGEeKIUH
yCTOWYUBOCTE K QropxuHoioHaMm y Shigella spp. cocraBisna
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29,7% (22.,9; 37,5), mocturas 75,5% (58,1; 87,3) B IOro-Bocroumoii
Azum [14].

IIpn nHbeKIUAX MOUEBBIBOAAMIMX ITyTel, BBI3BAHHBIX £
coli m K. pneumoniae, yCTONYMBOCTD K YaCTO MKCIIOJIb3yeMbIM
AHTHUOMOTHKAM, BKJIIOYas 1[e(aJOCIOPUHBI TPETHEro IIOKOJIEHUS,
(bTOPXMHOIOHBI M KO-TPUMOKCA30J, OObrdHO mmpeBbrmana 30%
r106anasHo [6].

YcroituuBocts N. gonorrhoeae x GTOpXMHONIOHAM ObLIa
moutu moBcemectHoil — 75,0% (70,9; 78,8) rmobampmo. XoTa
YPOBEHb YCTOMYMBOCTH K Ie(TPHAKCOHY OCTABAJICSI HUSKUM —
0,3% (0,1; 0,6), ero mosBieHue, o0coGeHHO B BocTouHOM
Cpenuzemnomopckom perumorne 2,5% (0,8; 7,7), yrpoxaer
HeabbEeKTUBHBIM SMIIMPUIECKUM JIedeHueM roHopeu [22].

VIMeHHO ¢  JIeKapCTBEHHO-YCTOWYUBBIMH  IIATOTE€HAMHU
CBSI3aHBI TSDKEIbIe KIMHUYECKHe HCXOMbI BCIeJCTBHE HeYIaYHOTO
mevyenus. Hekoropble ¥3 TakMX IIATOTE€HOB, HAIPUMEP
KapbaneHeM-pe3ucTeHTHBIN K. pneumoniae n Acinetobacter spp.,
aCCOIIMUPYIOTCA C BBICOKOH JIETAJIBHOCTBIO, IpeBbimatomeit 30%.
Jlpyrue maroreHsl, BKmo4ad E. coli, Ppe3UCTEHTHYIO K
nedanocropuHaM TPETHETO IIOKOJIEHUA, 151 MRSA,
XapaKTepU3YIOTCSA BBICOKOH 3a00/1€BA€MOCTBIO — YUCJIO CIydaeB
6oee 10000 u 1,5 roza >XM3HM C MHBAIMAHOCTBIO HAa MUIJIINOH
Hacemenus [35].

Bonee mompo6Gras wuHbOpManuMs O pacIpOCTPAaHEHHOCTH
«IIPOBIEMHBIX ITATOTEHOB», X YCTOMYMBOCTH K AB, 1 BO3MOXHBINI
IIPOTHO3 IIO JajbHeHlIeMy PpacIpOCTpPaHEHUIO IIPeJCTaBlIeHa B
Ta6mue 3 [50, 32].

Ta6muma 3. Ilpounent AMP B oTHOIIEHIY «ITPOOIEMHBIX»
matoreHoB B 2023 r. u mpeonaraemslie TeHgeHun pocra (2018—
2023) [50]

XapaxTepucruka
ImaToreHa

AMP u TenpeHIMH
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Kapbamenem ITarorewn, ycroituussiit k Ab mocienmeit

pe3UCTeHTHEIE JIVHWH.

Acinetobacter 2023 r.: umunenem — 54,3% riobansuo (49,3—

Spp. 59,2); Boctounoe CpeznuzemHOMOpBE — 66,5%
(58,1-73,9).
Tenmennus: +5,3% B rog (2,7-8,3).

E. coli, OcCHOBHOI1 TaTOTeH IIpHU GaKTepUEeMUAX U

pe3uCTeHTHBIE K nHpeKIUIx ModeBbiBogAmMX myTeit (MIMII).

nedanocnopuHam | PesucreHTHOCTS CBA3aHa ¢ mpoaykuueir ESBL.

TPETHETO 2023 r.: yCTOHYNBOCTD IpU MHPEKIMAX

TIOKOJIeHUS KpoBoTOKa — 44,8% rno6anxsHo (39,3-50,4); B
Adpuxanckom peruore — 70,7% (62,3-78,0);
mpu UMII - 39,8% (33,9-46,0) rio6ansHo;
IOro-Boctounas Asusa — 60,4% (51,8-68,4).
Tenmenuus: craGUIbHO.

Kapbamenem [Tpo6nemusiit matoren OPUT memuimaCcKux

pe3ucrenTHse E.
coli

YYpeXJeHUN.

2023 r.: yCTOHYMBOCTD IpU MHPEKIMAX
xpoBoTtoxa — 2,4% (1,8-3,3) rmobansuo; IOro-
Bocrounas Asust — 17,5% (12,4-24,2); mpu
WMII - 2,6% (2,0-3,5) riao6ansuo.
Tenpenmya: npu HHPEKIUIX KPOBOTOKA
mpupoct +12,5% B roz (9,4-15,8); mpu UMII
mpupoct +8,5% (6,1-11,0).

K. pneumoniae,
PE3UCTEeHTHBIE K
nedarocriopuHaM
TPeTHETO
IIOKOJIEHU A

OcCHOBHOI1 TaTOTeH BHYTPUOOIBHIUYHBIX
nH}EKINH; OCHOBHOM MEXaHU3M —
npozxykuusa ESBL/kap6anenemas.

2023 r.: mpu uHPEKIUIX KPOBOTOKA
ycroiuuBocTs — 55,2% (48,5-61,7)
robansao; Appuxa — 77,8% (73,1-81,9); upu
NMIT - 45,5% (38,6-52,5) rino6ansuo; IOro-
Bocrounas Asus — 60,1% (54,9-65,0).
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Tenmenuus: craGMIbHO.

Kapbamenem
Ppe3HUCTeHTHBIE
K. pneumoniae

Begmyuruit maToreH BHyTPpHOOIBHIUYHBIX
nHEKIM; COIPOBOXKAETCS BEICOKOM
JIETAJIBHOCTBIO.

2023 r.: mpu uH}PEKIUIX KPOBOTOKA
ycroiuuBocTts — 16,7% (13,9-19,9)
riob6anbuo; IOro-Bocrounas Asus — 41,2%
(30,3-53,1); mpu UMII - 10,9% (8,7-13,6)
rno6ansuo; I0ro-Bocrounas Asus (MMII) —
31,1% (27,0-35,6).

Tenpenmya: npu HHPEKIUIX KPOBOTOKA
mpupocrt +15,3% B roz (12,7-18,1); mpu UMII
+12,9% (10,6-15,1).

Metunwnnine Bemymuii maToreH IocjeonepanioHHbBIX

Ppe3UCTeHTHBIH ocnoxxuenuit OPUT; eguHcTBEeHHBIH

Staphylococcus mpermapar BrIO0pa — BAHKOMHUIIWH.

aureus (MRSA) 2023 r.: mpu nHpEKIMIX KPOBOTOKA
ycroiuusocts — 27,1% (23,5-31,0)
rno6anbHO; Boctounoe CpenumzeMHOMOpEE —
50,3% (39,8-60,8).
TenmeHINA: B I1eJIOM CTAOM/IBHO, CHIDKEHME
komdecTtsa crydaeB B IOro-Bocrounoit Asum,
Eppone 1 3anmafHO-THX00KEaHCKOM pETMOHe.

®ropxrHONIOH OrBeTcTBeHeH 3a HPEKIIUN

pe3uCTeHTHEIe NIHIeBApPUTeIFHOTO TPAKTa; (aKTOPOM,

non typhoidal CIIOCOOCTBYIOIIUM PacIPOCTPaHEHUIO,

Salmonella spp. ABJIAETCS IHUPOKOe IPUMEHeHue

AQHTHUOMOTHKOB B )KHBOTHOBOZCTBE.

2023 r.: mpu uHPEKIUIX KPOBOTOKA
ycroitausocts — 18,0% (13,9-22,9)
riobansuo; EBpoma — 36,2% (29,0-44,2); npu

nHPEKINAX XKeTyJOUHO-KUIMeYHbIX
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nupexunuax (KKU) ycroitansocts — 16,3%
(13,8-19,1) rno6anxsuo; EBpona — 23,9%
(20,0-28,2).

Tenpenmya: npu HHPEKIUIX KPOBOTOKA
mpupoct cocrasiser +9,4% B rog, (3,9-15,3);
npu KKU - +14,0% (6,5-22,1).

®ropxnHONIOH DHTEPOIIaTOTeH; B CIyyae HATUIUA
PEe3UCTEeHTHBIE PE3UCTEHTHOCTH JIeYeHUe IePOPaTbHBIMU
Shigella spp. IpemnapaTtaMu HedppeKTUBHO.
2023 r.: ycroitauBocts npu JKKU - 29,7%
(22,9-37,5) rmob6anpuo; IOro-Bocrounas Asusa
—-75,5% (58,1-87,3).
Tenpenuns: npu JKKU yBennuenus uncia
CJTydaeB He OXKUIAETCA.
dropxuHOIOH Berpevaercs mpu nHbeKIUAX IepealoluXC
u/unu mosioBsiM myTeM (MIITIIT) mpaktuvecku
nedasocopuH IIOBCEMECTHO; OCHOBHOI IIPOGIeMO# ABIAETCSI
Pe3UCTEeHTHBIE BBICOKUI yPOBEHb PE3UCTEHTHOCTH K

N. Gonorrhoeae

(dTOpXMHOIOHAM.

2023 r.: YcToitYuBOCTh K QTOPXUHOIOHAM
mocturaet 75,0% (70,9-78,8) rinoGansHo;
IOro-Bocrounas Asus — 87,8% (79,3-93,2);
ycroitauBocTs K nedrpuakcony — 0,3% (0,1-
0,6) rioGanpHo; BocTrounoe
Cpezusemuomopse — 2,5% (0,8-7,7).
TeHgeHIMA: POCT YCTOMIUBOCTH K

e TPUAKCOHY He IPOTHO3UPYeTCs (JaHHbIe
OrpaHUYEeHbI).

Tenmennun AMP ykassIBaloT Ha pacTymIyoo yrposy co

CTOPOHBI TPaMOTPHIATENBHBIX GaKTepPHAIbHBIX IIATOTEHOB [57,

63].
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Cormacuo otuery GLASS, AMP ysemmumBamace B 40%
KOMOMHALMM  «IIaTOT€H-aHTUOMOTHK», OTCIEXKHUBAEMBIX I
r100aIBHBIX BpeMeHHbIX TeHAeHnui Mexxay 2018 u 2023 romamu,
¢ romoBeiMu mmpupoctamu oT 5% zmo 15%, B 3aBHCHMOCTH OT
KoMmOuHainu [68].

YcTofiuMBOCTS K aHTHOMOTHMKAM  IIMPOKOTO U
pacuIiMpeHHOTO CIeKTpa OcoOeHHO K  KapbameHeMaM U
GbTOpXMHOIOHAM  CpefZyu  KJIIOYeBBIX  TPaMOTPUILATEIBHBIX
IaTOTeHOB, BKItovas Acinetobacter spp., E. coli, K. pneumoniae n
Salmonella spp., HeyKJIOHHO PacTéT, UTO BBI3bIBAET CEPHE3HYIO
06eCIIOKOEHHOCTh, IIOCKOJIBKY KapOalleHeMBI pPacCMaTPHUBAIOTCA
KaK IIpelapaTsl IOCIEeJHEr0 PAfa I JIeYeHHT TOKEIBIX
nHpexmuit. Poct AMP orpannunBaer pa3paboTKy U IpHMeHEHHe
CXeM OSMIIMPUYECKOH Tepanmuy OaKTepHUaJbHBIX HHOEKIUiH, H
IPUBOAUT K IIE€PEXOLy OT II€POPaTbHOTO K BHYTPUBEHHOMY
BBEeJIEHUIO IIPeIapaToB, BKIKOYas Oojee IMPOKOE HCIIOTIb30BAHHE
aHTHGHOTHKOB BTOPOI U MmocIefHel tunnu (pucyHok 4) [63].

Crpausl ¢ HUSKMM ypoBHeM Hazzopa 3a AMP coobmaior o
6oJree BRICOKHX YPOBHAX ycToiausocTtu [50].

CymecTtByer cuiapHasg oOOpaTHAas KOPpeIALMI MeXIY
ypoBHeM Hanzopa 3a AMP B crpane u eé coobuiaeMoii MeIraHHOM
AMP. Dta 3aKOHOMEPHOCTh MOXET OTPaXKaTh KaK JeHCTBUTETBHO
6osiee BBICOKYIO YCTOMYHBOCTh B YCJIOBHUAX C OIpPaHUYEHHBIMU
BO3MOXHOCTAMU IO Haz3opy 3a AMP (Bo3aMOXXHO B coueTaHHH C
IJIOXUMHM KJIMHUYECKMMU IIPAaKTUKAMU ¥ HU3KUM YPOBHEM
OOILIECTBEHHOTO  3IpAaBOOXpAaHEHWUdA), TaK M B IOMyYeHUHU
HETOYHBIX [AaHHBIX, HAIpUMep BbIOOPOYHOe B3sATHE IIPOG B
HeGOMBUIMX OONPHUIAX MJIX y IALUEHTOB C TOKEIBIMU
unbekmuavu [50, 57].

Ha pucynke 5 mokazaHO COOTHOLIeHWe AJA KaXAOH m3 95
CTpaH MEXIy MeJUAaHHBIM IIPOLEHTOM YCTOMYMBOCTHA IIO BCEM
KOMOMHAIIMAM  «IIATOT€H-aHTUOMOTHK»,  COOOIIEHHBIM I
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nHQEKIUH KpoBY, U YuCIoOM uHekuuil ¢ pesynrsraramu AST Ha
MWJLIMOH HacejxeHus [67].

MeananHas 10151 yCTOHYHBOCTH K aHTHOHOTHKaM (%)
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Pucynok 5. Menguanusrit HannonanbHerH npouent AMP npu

nHEKIUAX KPOBH 10 peruoHam, 2023 [67]

Henmocrarousoe OCHallleHHe JTMArHOCTUYEeCKUX

smabopaTopuil OrpaHNYNBAET KaK IIOTydYeHNe pellpe3eHTaTUBHBIX 1
Haf@XHBIX JAaHHBIX II0 YCTOWYMBOCTH, TaK U BHeJpeHUe

aZileKBaTHBIX Mep NUpOoGMIAKTUKA HHQEKIHH, KOHTPOII U

PAIlIOHATBHOTO MCIIOJIB30BAaHUA aHTUOMOTHKOB. B cybcaxapckoit

Adpuxe Tompko 1,3% xanHMYecKuX JabopaTopuil MMeEIOT

BO3MOXXHOCTH IIPOBOJUTH 68KT€PI/IO)IOI'I/I‘{ECKI/IE HCCIeZO0BaHNA, N

n3 Hux sgumb 18% wuMeoT JOCTYH K aBTOMAaTHU3MPOBAHHBIM

CHCTeMaM OIIpefie/IeHUs YyBCTBUTEIBHOCTU K aHTUOUOTHUKAM [74].
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MonexynapHas IUarHOCTUKA, HeobXxomUMas I
BBIABJIEHUS MEXAaHM3MOB YCTOHYMBOCTH U IIOMOTAloOIas B
PalMOHATBHOM HCIIOJBb30BAHUU AaHTUOWOTHMKOB, BO MHOTHX
perroHax C OrpaHUYEHHBIMH pecypcaMu IIPOCTO HeJNOCTyIHAa. B
OTCYTCTBUM JHATHOCTUYECKOH HHQPACTPYKTYPHl [JI1 OIeHKU
YYBCTBUTEIBHOCTH OaKTepHili K aHTHOMOTHKAM KIMHUIIVICTEI
BBIHYXK/IEHBI IIOJIATaThCA HCKIIOYUTEIBPHO HAa OMIIMPUYECKOe
JedeHne, KOTOPOe MOXKET He COOTBETCTBOBATh MHIVBUIYATbHBIM
WM MECTHBIM IIaTTepHAM yCTOMYMBOCTU. DTOT JUATHOCTHYECKUH
Pa3phIB He TOJIBKO yBeJIMYMBAeT PUCK HeaeKBaTHOTO Ha3sHAYeHUI
u HedPPEeKTUBHOCTH JIeYeHHA, HO U CTaBUT IO, COMHEHHe CcaM
dakt HaGmiomenus 3a AMP, cuHmwkas  TOYHOCTP U
PeIpe3eHTaTUBHOCTh JAHHBIX IO YCTOMYHMBOCTH. B pe3syibrare
Ba)XHBIe  AHTUOMOTUKM IIMPOKOTO  CIIEKTpa, TaKue Kak
KapbameHeMsl — IIpegHa3HAYeHHbIe UCKIIOUYNUTEIBHO AJIS JIeUeHUI
TSOKEMBIX  MHGEeKUuuii,  BBI3BAHHBIX  I[TOJUPE3UCTEHTHBIMU
IaTOTeHaMu U TpeOylollMe TIIATeIPHOTO MOHHUTOPHHTA, YTOOBI
TIpenOTBPaTUTh  Upe3MepHOe  KCIIOJIB30BaHME  —  YacTo
TIPUMEHSIOTCS B KadyeCcTBE Mephl IIPeJOCTOPOXXKHOCTH s
KOMITeHCalluy IIpO0esIoB B JUAaTHOCTHKE M HAZ30pe, HECMOTPs Ha
HeoIIpeZeléHHOCTh uX 3 deKTHBHOCTH U Oe30macHOCTH. Pemenne
3TUX TpobieM TpeOyeT MHBECTULIMI KaK B [JUAarHOCTHYECKHE
BO3MOXKHOCTH, TaK U B CHCTeMbI HabOIIOZeHNs, YTOOH JaHHbIE IO
YCTOHMYMBOCTH COOTBETCTBOBAIU IEHCTBUTEIBHOCTH M OTPaKaau
peanbHbIe KINMHUYeCKUe yCIIOBHSA B YIpEXITEHUIX
34paBOOXpaHEHUA Pa3IMIHBIX PETHOHOB [78].

Brsozsr:

+ O630p suTepaTypsl, IPOBEAEHHBIH JJAA  DTOTO
KCCIeOBAHUSA, IOATBEpIUI  BBICOKHE  ITOKa3aTelu
YCTOMYHMBOCTH, IIOJTydYeHHble Oyarojaps yd4acTHIO B
nporpamme GLASS. Omy6inkoBaHHBIE HCCIeOBaHUS
yacTo coobmamu o emé Ooylee BBICOKHX YPOBHAX
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YCTOWYUBOCTH, UYeM [aHHble HAGMIONEHUs, BEPOSTHO,
OTpakas CMelleHWe B CTOPOHY AAHHBIX, COOPDAaHHBIX B
HeGOoMBIKUX GOMBHUIAX U TocnuTanax [78, 79].

Anamuz 93 xoMmOwHauil «TUN WHEOEKIUHU—TIATOTEeH—
aHTHOMOTHUK» IIOKa3bIBaeT IyIobanpHy!0 Kaprury AMP,
XapaKTepU3YOIyIOCs  IIMPOKUM  PacCIpOCTpaHeHHEeM
YCTOWYMBOCTH K >KM3HEHHO BaXXHBIM aHTUOMOTHKAM
IIepBO¥, BTOPOM M IOCHeJHEM JIMHHH, HO C
CYIIECTBEHHBIMM BapHAIlMAMHM MEXIy IaTOTeHaMH U
peruonamu [63].

Tem He MeHee, pacliMpeHMe OXBaTa HAOIIOZEHUS IO
peruoHaM, YYacTBYyIOUIMM B IIpOrpaMMe, SBJIAETCS
IOCTIDKEHHEM, OTPaXKAIOIMMUM PACTYLIylO TII00aJIbHYIO
IpuBepxKeHHOCTs 60psbe ¢ AMP [50].

UYrobsl mozmepKaThb OSTOT IIPOTpecc U 00eCHeduTh
WCIIONB30BaHUE JAHHBIX HAOTIONEeHUA ANA Pa3pabOTKU
OCHOBAaHHBIX Ha [OKA3aTeJIbCTBAX IOJUTUK, CTPAHBI
JOJDKHBL YKPEIIATh CBOM CHCTeMbI HAaOMIOZEeHUs, [eias
ux Oojee  pelpe3eHTATUBHBIMH. OTO  BKJIIOYAeT
yCTOWYUBBIE WHBECTHULMM B BBICOKOKaYECTBEHHYIO,
BCECTOPOHHIOIO  IMGPOBYI0  HHQPACTPYKTYpy  AJIA
HaZIEXHOTO cOOpa, yIpaBleHUs W OTYETHOCTH JAHHBIX.
Ycunenue 5IeKTPOHHBIX CHCTEM aHanausa u c6opa
maHHbIX 00 AMP nomxHO obecneqnBaTh, CBOEBpEMEHHOE
nHGOPMUPOBAHME O CHUTyallMd BCEX CTPAaH YYaCTHHIL
IIporpaMMelL. [57].

Mexzny TeM, pa3paboTKa HOBBIX AaHTHOHOTHKOB
ocraérca crmaboil, u B OmpkaiimeMm OyyuieM BpAL JIX
OABATCSA 9P PEeKTUBHBIE aIbTEePHATHUBBI I HECKOIBKUX
HauboJjee HACYLIHBIX yTpo3 [3].

Jaunrie, mpemoctaBnsembie B GLASS,  paror
IpeAcTaBleHue O HAIMOHAJIBHOM CHCTeMe HazA30pa 3a
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AMP B KOHKPeTHOM peruoHe, BKIIYas OI[eHKY CHCTEMBI
3[[paBOOXPAaHEHUS U PEIPe3eHTATUBHOCTb MAAHHBIX IIO
YCTOMYMBOCTH [ KOMOMHAIIUH «THII WHQPEKIUH —
maToreH —  aHTHOWOTHMK», a Takke  HaIW4due
COOTBETCTBYIOIINX [AeMOTpapuIecKuX, KINHUIECKUX U
SMUAEMUOJIOTUYECKUX AAHHBIX O IaIeHTaX, KOTOpPHIe
YAy4LaoT WHTEPIIPETAINIO HaIIMOHAJIBHBIX
pexoMeHanuit o npobiaemam, cessaHHsM ¢ AMP [62].

CoumanpHO-9KOHOMUYeCcKUe (PaKTOPHI U OpPraHU3AIVs
CHCTEeM  3/pAaBOOXPAaHEHUS  ABJIAIOTCA  KIIOYEBBIMU
OIIpe e A0 IMU OpeMeHH aHTUMHUKPOOHOM
Pe3UCTeHTHOCTH, IpU4YEM  YacTOTa  YCTOMYMBOCTHU
BO3pACTaeT IO Mepe OCJIA0IeHUs OpPraHU3alluU CHCTEM
3mpaBooxpaHeHus [11].

BosmoxuocTn  yeueHmMsA  MHQEKIWH,  BBI3BAHHBIX
PE3HUCTEHTHBIMM  IIaTOT€HAMH,  OCTa€TCa  HHU3KOMU.
ITpodumakTrka Takux HHEKIUI YacTo 3aTpysHeHa [34,
43].

Ilo mMepe TOro, Kak yCTOMYMBOCTh K aHTHOMOTHKAM
IIPOJOJKAET pacru, 0COGEHHO cpenn
TpaMOTPUIIATEIBHBIX OaKTepuii, ¥ IO Mepe TOro, Kak
CHCTEMBI 3/paBOOXpaHEHU CTaTKUBAIOTCS c
OTpaHMYEHUAMH B AWATHOCTHKe, HaJ[30pe U JOCTyIle K
abdeKTUBHEIM IIpemaparaM, (QOpPMHUPYeTCS IOPOYHBIH
KpyT, B KOTOPOM OTpaHUYeHHbIe BO3MOXXHOCTHU Je9eHU
IIPUBOJAT K Gojee TAKETBIM MCXOJAM, a HEJTOCTaTOUHBIN
Haf30p H Cnabag uMHQPACTPYKTypa IPEIATCTBYIOT
CBOEBpEMEHHOMY BBIABJIEHUIO u KOHTPOJIIO
YCTOWYHUBOCTH. B pesyJibTaTe AQHTUMUKPOOHAs
PE3UCTEHTHOCTh CTAHOBUTCA HE TOJIBKO OMOJIOTMYeCKOMH
yrpo30i, HO M OTpaXeHHeM CHCTEMHBIX IIpobieM B
3[paBOOXpaHEHUM, OCOOEHHO B CTpaHaX C HU3KUM U
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CpeZHUM YpPOBHEM [OXOZd, YTO BeZleT OTPAHMYEHUIO
coopa mamHbRIx 06 AMP, B mepByio ouepexp wu3-3a
HU3KOTO YPOBHA MHKPOOHOJIOTHMYeCKOH IUarHOCTUKH.
(69, 74].

*  VYcmemHas Tepanus MHQEeKInH, BBI3BAHHBIX
«IIpOOJIEMHBIMU» ~ YCTOMYMBBIMM ~ IIATOTEHOB, OyZeT
3aBHCEThP OT CIIOCOOHOCTH JIabOpaTopuii  GBICTPO
UIeHTU(QHUIIUPOBATh MEXaHU3MBI pesncTeHTHOCTH K AD
(manpumep, ¢ momoursio MCP-macc-ciekTpoMeTprun UIn
IIIIP) u BHegpeHHA TPUHIUIOB PALHOHAIBHOTO
WICITOJIH30BAHUS aHTUGHUOTUKOB [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].
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Objective: to analyse the effectiveness of epidemiological
control and prediction of AMR based on data from various sources
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 £. 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. f-lactamases), and horizontal gene
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transfer via plasmids and transposons. Notably, resistance to last-
line antibiotics (e.g., colistin, carbapenems) is increasing in
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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Peculiarities of the Execution of Wills in the Georgian
Legal Framework

Lia Chighlashvili, PhD, Professor,
Tbilisi Humanitarian University

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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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
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within its territory. At the same time, there are exceptions in
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
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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
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Georgian International University (GUI)

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
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legislative framework and judicial decisions, thereby providing
a comprehensive assessment of the subject matter.

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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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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