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[24, 84, 87, 92] G0l 890925053 90530560l MmMH560bddo 3080bsMIgmdl s61slOLIM39w0
(33L0WJ0JOO.

3060l M) 50530560L MMA60BAOL F0F39ML FoMdmoygbl, 30MH0OL WML 5d3L
d9bgds  296M90mbmsb s 935Lmsbs3g  MMRb0BIOL  gPH—gHDO  MEYBMS, oL
99039m00ms3  534sMgdl  MOMOJOHMNMOSL 2069  LOAYIOMBMID s  Fglsdsdolo
054390090056, B3 M35¢LBOBML oL MMHYsboBIOL Bmysw FYMTsMgmdsls [34, 49,
56, 69, 65, 86].

30600l ©OML 5350090900, bdoMs  [oMmTmMoygbgb BmYs® WH5350JdJOOL
doBgBL.  MOIMOHO  EIDB0sBIDdJd0  LMTSGHMOO  ©930YIJOOL  49dM3w0bgdsd©Y
390dgds 29630000 L.00b0d6Mwo  Lod3EHMIGoo bIoMOE  SMLYIMBL 5350
808@0bsM1gmdol  3OMmEgldo s BmaxIO FMHIIWEOIOS 99350000l sMFMBHIGOL
399009293 3060L 6M8o d080bsMy (3300930 1dgEgLo® G9IR0d 399F-bsHersgol
Ubgoolbgs sB0sbgdgdoLs, MMy  Dmaxgd olobo 305MEIdS FgMMII©, 3MF—
Bsfamogol  3GMmdwgdgdom, 390dm, 3o 99fm3olb  gbJzool  ©IMP3939000
396306009390 [88].

3993650030l 0535009098l oMo b sbesgl 33e00wgdqd0 oMol MYdo,
o3 0B 306008 WO WMO[M3560 FoMLOL  IB0BYdOm  QodM30bEYds
39bLO3MPMGd0m 30 gbol WMEOM3560l 3300Egdgd0m, MMIgElisE d90dwgds 3Jmbogls
©0536mbGH03MM0 3600369 mds ©s 8056036901 393-Hsfesgz0l BHEMoJBHOL Bt
©H0sbgdsDBY.  Yzgsby bdoco Lod3GHmdos bogdosbo gbs. bsgdo JoMHOMOI©
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306935 BGHMOGOL,  3MFolLs o MmMOIgBHamxs  bsfarsgzol  Hywrmermgsbo
Q055350099900L 96@9M™m3Mmo@ol, 3930L Lodbogbols ML [101].

33-bofiemogols Q55350099900 G0Iw9do3 ©5353006909)0d
3d036MMggdgb@gdols s 30EgdoL sMLOWERILMZIE FoMgdsLmb, bdoMao 493w9bsls
3bgbl ®3060Ls s 30@sF0bol Bl2 dghimzol osm®3gzs ©306s ©gn0Eowmdo
3960bo30MmBMwo 96980900l MU, Fglisdsdolis, 30039 58m3w0bgdsl 30MOL WMHdo
Do60mo9bL  sGHMMBOoMwo  Jwmbo@o, MMIol EOML  dsxzgolgdMo  3MOEGOO
396030056 5GHOMBOSL, T9IAS© J00LGdS 358033100 Fomgwro 9bs, dser0sb d(3539
d90mbgg35d0 dglodegdgeros ashbgl 3339mM0 fomgwo Lsbzmgdom, OHMIgdOs
3060305 SBGHMBNO FYwmegdl Foogo3L. IB0sHYd9d0 Bozdosmo dE303699woy,
0558 MBOM  bdocms Bogowo sMolb 3ol  Tgadbgds, MmIgroi  JgLoderms
3060365 250mbsEM  IB0sBYdGOL  MULHEGOEIL  §ob.  sGHOMBos  Tgodwgds
dm0(393009L WMmOfm3zs60L Bbgs «dbgdLsg Pywrmegdol s §gol Lobom, Tog®sd qu
10333900 9BsLMsD FgsMIYBO0 653 GBS Fodmbo@ o s bdoMs dgmdRbgzgero
MB9ds. 3530963900 F0Mg30ebo 56056 bmzmzsbo 0bxggdsool s goblszmmegdom
b m@smo  390e0@ol  29630000900B5@T0,  53R35MO©  SGHOMBOMWO  AWMBOEG0
390d9ds HomdMoygbgl Ls3z9d0 6030gM9dgd0L T9hHmz0lL MM3930L 0bOIEH™MML
@5 99bedgdgeos  O0RBMLAHOMOIL  OMaMEOE  LAHMIsGHMEoaol,  sg39
3LGHOMIbEIOM Mool dogc [37].

339390000 ©5©3I6005 [99 | obBHHMIbMBIYHO HIBWIILNIOO ©9350gOIO0
9600369036500 3omoo  go3M3ggds JMMbozMwo 356MHMPMBEH0EGH000 5535 O
353096()9080. oM@y s3oLy,  oEY0bEs,  MMI gl 9935©YdS  JOMbogMwo
35OMEMbEBHOGHOL  ©9M3000909w  MHOL3I—BOJBHMOL  [omdmoagbls  Lbgs  MHoL3-
394GHMMGO0L 5OLYIMIOL F0YbgO35, MMPMOOES 39M0JLO, 153d5Jml FMmbIsMdS S
Lbgo.

3LEAHOMGBMBoMM0  MREgJUMOHO 935 JOJOOL,  OHMYMEOE  JOMbogmero
35OMEMbABHOGHOL  96853060Md9dIo  BoJBHMOMOL,  Yzgwsbg  ambogMmen  sbLbLL
Do0m5o96L LobgMFyY39 X 0633000l BMBJ300l s - 303M - 56 3039OBOW0Z5309.
53 LIdMEMMO 496330MHMBYOL JOHMBO MO 35OMPMBEOEHOL 256306 9dsL [76, 2,50].

Bofieogol  sbmgdomo  ©sH0sbgds  3OMbol @935 JdOLS s iy memgzsbo

3M@oBHoL OML 565 FoOGHM 293w 9bsls 9L 3 F-bHoHerogol GH®odGHBg, 96539
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3°90m3w0bgds 306MH0L OHMToE. g MOOEMEO odm3w0bgdgdo Fglsdwrms IBTsEMY
50dmPRbgLs 3woboiobGobomgol Q553500900 ©05bMbG0Mgd0LS (N
dmbo@mMobaolsmgol [88].

9500560 ©0sdgEBHOL Tgdmbzg3zsdo 30608 ©OHML  3OMOMYIGOL  HoMmBmoagbl
3000l 356090, 30608 OB 356EOEMBO s FEMBOEO0, 356M5EMBEHOL 5350Yd9d0.
DY 505d05bL 5096086935 5393 ™boL Lybo 3060, DML 30 JugdHmlEGmdos [95].

93000900 MyoMds 33939035 39dMO3e0bs  SLM(30SE0s 30MOL MBS S
LoLEBHIIME 9935©JOJOL, 39MAMO  39MPOM—35L3MWIOMEY 5935 JOSL, 365930MbOsS
Q5 ©9305GHM0EME SOMOOGHL IMOOU. 53 330939005 583965 IBESWMMO 935000 JdOL
9379Mbsemdol  ao3wgbs  LoLEYIMG  FEYMIsMYMdsDY.  39M0ME,  35MIMEOMBEHOL
553500930l 93MMbIEOMds  IEIOOD  253Wgbsl  sbabL  39MEOM—35L3 SN
©H0567090DY s e 3MBOL 3MbEHOMEbY [93].

330939035 51939 9B396s, MM 35MMEMBEHOL 9o X6IOMYo  IYMBsMgMdOL
95839690 gdo (ob MLHOdL mE-LolbwdsMmzms 3MMdWYIgdl, bmerm dzwmgsbo
Jumgowol  2obergzol oo BsB39bgdegdo 3603369 ™m3zs6  fobsdommdsl
Do0mo9bl  3mOMbstrmey  LoLbEdsMP3Ms Y5350 JdOL @S OBLYIEEHOL
239630m969d0Lsm3z0L [28, 76].

030©930MMA0e 330939000  SsOfgOOWos,  OGMI  MOLGO  0bygdsos
d9gLsdems ©59M¥) 3000909 6Hob3L Do00mo bl Lbgo Lol gdmeo
900 M3oMm9Md0LMZ0LSE, HMPMOOES MBEIM3MOMDBO, BOWEZ0L 53500900 ©s bb3s
[77]

306006 ©OMLS s BoFIol  dmIbgegdgE  MEMYBMMs  MOHOYMoYS3bs
0MBEGHMOMEIOS M FOFGHM  gmbdzomboscMo, 90989 FMOBMEMA0OO
330 g090msb.  3MF-HBofieregol  J03OMBEMEOL  bobayMdwogzo ©s  3smmqbmeo
33090900l BMmbbg  s0obodbgds 0539306  ©sdE3s30  BgdoboBdgdol,  39MIm,
03996039E0b s 5MIB3YEFOB0YIOO (33000 BodEHMMGdOL Tglrli¢gds. 53 MM bdoGs
5006036935 3060l el Lem3m3960, 30HMLMEIO S BOJBHIMOMEMAOIMO 553500 JOJOO
[112].
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1.2, B5fansgm®mo 803600930ema0vM0 300393900l 353egbs

3000l 85356 Jumgoms 30bgMsEobsz0sbY

3000ob 356090  5935©JOOL  FobYH0,d0Mbgs35 AbMBEroml  dgiboghHms

QOO do¢Erolbdgzols, dMmErmIEg 56 sOOL 4503390, MMI3S IRIB00os M@ dols
3963005609050 O GMEL SOl FMTIZEMBOMO BoJBHMOO, MEOYBOBIOL
3960gmds ©935090900L d0dsmm, F0MgdEo 1533980l 89950096Mds s baGolbo,
33990l ®9:5000, BgMfiyz0l MomEabmds s BoBo3MEM-JodoWEmo Mo30L9dYIMYds60,3060l
MM J03OMMMA60DTGIOL M9M©IbMOIM0Z30 S MZ30LMdM0Z30 T9doY)bMdY, J394bols
00093gJ080)MH0 30MM0J30,MT5EGHIMO V53500Jd9d0 s bbgs [127].

36Md005,60m3  5MLYIMBIL FFoEOH™M 35300600 30601 WOML  MOYSBMGILs o
15330l 836y gdgEo LOLEBHIIOL 3sMMWMROJOL TGO, 3mF-bsfersgzol JOHmbozmwo
Q99350099900 g4mz9wm30L 0393l 153390 603M0gMHgdsMs Fghmz0L oMM393sL 9. o.
60300099055 (330l EMM3939dL,  OMAWBOE, Megol  ABMOZ,  SMOLLYIMZ9w
39309bsll  obabl 353939000  3d0ol  Fogo®o  Jumzowgdol  LEHOWJGHMOLS S
xmOI0MYdsHg [113,114].

Bsfes30L ermEmol 3030MmY3MmEMY0s bmMserme dymdsmgmdsdo s 809356
XJBIQ ©I0YMGBS: MO0QSGHWIO0, F3BHJO0MO S BMIbboGHMmMOHMero[114, 117, 120].

MOO0QGMH0 F03OMBLMMS 3693500050 (95-98%) o Homdmoygbowos
5b6596HMdGd0m: dodBHM9gmo©gdom (1057283 1 M 5393506 slsdo) Wod@HMdSE0gd0m
(1057 93/a6) @5 0080EMdSJGHIM0go0 (10810 a/a®) 59MHMdMo  F03MHMBEIMMSI0
230053 gbMd0m 2odmoMmBg3s Bofiersgol BboMo (1052 83/4M), 9bGHgMH™3Im3gdo (1032 83/46)
06009969960 d5dBHM0900 J3b0sb 3553930l BMBL (d0BOWMdIJEHIM0gdol — pH 5,0
9009, odB™dsgdBH9gMogdo pH 4,0-0¢09).

59853900000 ©S BHMBBOGHMOMEO 303OMBELMOS FoMdmoygbl dbmemeo 1-4%
LosgBM AsLoL bsfersgzol JozmmdMs ImGoU. [117, 74, 6, 10]

3MF-bofiemogol BHModBHol  803MMY3MWMA0NMHO  ©IMP3g3900  bBoMo
©59M3009005  36EGH0d5dBHIM0MEO  MIM300L  BIOOHMO  odMYgbgdsdy,  Mog
30b©gds 50580560l  3MF-HBofierogol  Fo3MMm3gbmBol  b53wgdmdom, Fo3OMdMS
LM 305300l MH3MEYBMdIM030 s BaMOLBMOM030 F9d500gbermds (33¢00egdgd0m [16, 14,
4].
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6539960 8030MMg3MWMA0MNOHO  IMM393900 393wl SBEIBL 9GS5 oM EH™
3000l 3556 Jumz0ems JobgMooDs30sBY, 9589 WO EIMSGHOIo Jmbso3gdqdol
dobg30m, M3 Bsfiers3MMm0 BEMGS gl M35¢LsROBME s0LsbYds 30MH0OL MMl
©@mOfig56%g, 965y (mgmo bogdosbo gbs, dg3zeroro pH) s o.0., [93, 121].
053035 5 FMDBIOEMs 530 MMYBOBAo FgMdbMdOSMYS Y3gws JaHMmAgbmmo s
9600M296mM0  BoJBH™OGdoL  B0Tomm,  QobLHZMMGYOo b  50boIBMU
3M56M530MmbsMO 339008 493wgbs B MMYsbobIBg [123, 124, 80], 39Gdm
SOSLHmMo 339906 09990  0MP393s  boferogmo  3030Mmg3mEmaos, M3
306530M3MOM3MMEF0SE 50LSHYdS 30Ol Fogo®o Jum3z0wqdol 0bgMIE0B3E0sDY.
[60, 31, 61, 51, 72, 29, 80, 81]

3963000090 439969330, Loz FoMdmgdl 3OMBOWSJEH03MNM0 3OHMYGMSTGOOL
569M935-0950Dgds, U3MmeEsdEger 853039030 350M09LOL 4930 (39Wgds M®RYdS O
36OMdgdo [4.17]. 39Mdm, 93MM30L obym  J39y69ddo HmamMoiEss  0byerolo,
03900900 ©5 Bobgmo s Bbgs 39M0gLoL ozt 39egds 1% — 32% gotyrgddo dgeygmdl,
beeom 50dmbogego 936M™30L J3gybgdls s 999603580 B3MmsdEgEo sbs3zol 853839080
39009LOL 93039 gds 56% 50fg3l. M350 33935 MI3L LORMIZWsE B3T3
515300 39M0Oglol  A93M(39EgdoL  Fo3MmM3M(30MYdg  MHOLI-BOJBHMOYd0  Fglogarsls
0939, 3OMdEgs 8s0b3 MBGds 3MHMdEYTs©, MLOE SIBEGMMGOL 49630006093 o
93996900L LGoGoLE0IMMo dmbsigdgdo (2, 12, 22, 11, 48, 69, 73, 82, 89, 93, ].

3000l 3ogo®  Jumzowms  ©Y0bgMsoBszool  2odmdfzg30  9HI—9gO™MO
339dGHMO05 BA0MO 53500MdS 05393ms SBv3d0 Lbgsalbgs 30MmMlmwo 0bggdzogdom [26,
51, 16, 35, 104]. 5439 Mbs 93060bMm, GMI ¥93G0 FOMIJPO ©S 3w9d035309d0,
OMAado3 M39300MY0s d53d3ms dLs3T0  39MOJLOL  Q93M(E3gGdL, 93B30(39090 0D
39dAHLOE, O 306006 OHMTo SOLYIMNWO  35DMEWMAOYOO 3OM(3JLYO0 S MM
96530 MB0M0 350090 O 3OMEI6GHT0 49B30MMIGOID6 Lb3sOLBZS 5350 YOJOL
(36939mbogd0, LMY yHgdol 0bxgd30900, 3MF-bsfarsgol BHEMsd@EHol dsmmemyogdo
s bbgo) [36, 78, 54, 54, 71, 11]

OmamOg  Bgdmo oym  s0bodbmwo,  3dowol  Fsgedo  Jumzoeols
©900696500Bs30sDg 860336900M356 293 gbsl  sbbL 3390000 RBogBHMMgdo @
239BLo3MPMGd0m  TodMol  LmdLEHMmIEHOL 3o0myqgbgds  [49, 30, 64], 3ogogbs,
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3056530650 MO 33905 O 3OIMBOESIBH0ZOL 3MMLYdIMDds 96 Bolio MYMM39dgYMRIs
(27,79, 83, 54].
59960037 390005GO-UEAMI>GHMEMams  5350gdool  Imbsggdgdom, 538300
Sb53do  39MOILOL  293MEIXIO0L  yzgwabg  360d3bgermzsbo  MOLI-BoJGHMMO
3650M530Mbs M0 33905 (F5dM0oL FMbBs69ds) S SMIBOIEGBILMZ60 30409659.
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1.3.  Bsfigmsgols 8030mdmEo em®mol (33¢00egd900 s dolo
3990306905 3060l WML WmMOm3z560l 993509390

Bofiemsgol  F03MmdMmo  garmGs  FoMdmoaabl,  3030Md0MEMa0MEmO
35bOBOOLOm, LBsFIol dmIbgEgdgeo LobiEgdol MmOBoLL, Losz JMNFOL oM
Y39 565@™306 8mbs3zgmdo 33b3gds dogd@gMogdol, bmzmgdols s 3OHMEMBMYdOL
0omddol 400-8¢g Lobgmdol dMdogo [oMmdMBsAgbgw0. FoMEs IMZ5BsbgMdOLS,
39330639058 03938 oo LOIFoMMZ9E. FoRdoMsE, Abbgowo bsfiemsgol 1 dgw
dogmogbo 8903936 @osbermgdood 1012 dogdBHgMosl. Bowbgoegs  slgomo
36535 x9MM36900Ls S LobzoLy, 030 1s3oMmE LEHBOMOS S FoMdmEygbowos
306MdOm 35000960960 BEMOHO, G0dgeos dmedog LoddOMBME
©59M 3000909990530 03YMaGdS 5Q5d05bmMsb.

Lo3deols  BmIbgrgdgeo  GHGModBHol  Lbgoolibgs  dmbs3zzgmo  goblbgeggds
d0zmHMdMS  Mom©obmdom, bmerm B®3ocn®  Bwm@ol  Jdbosh  doMomos©
5659000 05d3H9MH0900. Jugbos MWV IO0MO BsgMHMOdMEO BEBHMmI3GHMIMIJO0
393(H™3m39%0, WHBHMBS30eg00 N 594GobmdoEgBgdo, 30501150 94MBOMO
05JAH9OH™m0Id0 S  390¢Mbgdo.  9xMgm3g, 30MOL  WOHMIo  Mbzs  3b3YdS
R3INAHIGHMO0  5b5gOMdMEo  FarmEs —  8s9(356999wo  LGM3BH™M3M3gdols s
OBEIOMOEIYd0L Lobom. MHgHBoLEBHIBEGHME BWMMSdo 33b3I0s F9IMII0® 033050
§oM8mo9bwgd0 — L3oMMJgBHYd0, B03OMIW B, bgobyMogdo. Bmaxgc KsbIGMgwo
5Q580560L 3060l WEOHIo 50IMRbYdS 09gB)S 390MmEOBMMmO LEBHMI3BHMIMIJO0, 3560V
X3IBoL  Lm3mgdo, BMBMddBHYMH0gd0, M3 dbgwos Bsomzowmlb oMol el
bG350 ® BEMOOI® O MBOM POMIIOD 3 MbOBIE0L Mbs J0g5( 9O M.

306006 O bmOIswMOHO  FwmGs  ®oz30L  3Mb3MGmbgonwo  wbstHom
0oM0mo96L Msbm J03OMdMmo 0b635HD00LsRsb 330l ghm—gMm 99dsboBal. 3
aMbgdosl  bofowmdmog  sbOmMEgdl  BgMfyzol obmEzodos, Boaed  MPIMegzMglio
Lobo GO Mmoo bgMf305 s J0wgdEo Lombol ywsdgzs, Hmdgwoa dgdsbozm®a
Bo61g3bo3L 3060l MONYL s Loy s3s3L. Boygwsdszo LimMgo 59 d9dobobdols dmgdgwogdom
39(3)9© ©03M0d05 J03OMBEMEOO0).
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Bsfaogms bmn®mBsrm@mo ganm®s, 49blbgs39000m 30600l OHNMLOYD, doMomMss©
Doedmagboros 305099504 BoM0  05JBHJM09000  9bEIOMISIBHIM09gdo0L  Lsbom,
OMdgwms  dmMolb  Bofierogol  BboMo  FoMBmopagbl  ©mdobsbGHmem  Lobgmdosl.
36500509000 FEMMHOED MIMHZ3eGLMBL odEMDGOWYd0 s LEAHMI3BHMIMIGO0
3906056. 50Lsb0dbs305  9b659MMIMWO  BWMOHOL OHMYMOE Mb3o  MHIMEIbMdS, Slg39
96535lobgMds, M3 39bLY3MNMYO0m Abgzow bofersgdo 3e0bgds. LmMgo dbbgzowo
Bofamsgo Fo®mBmoygbl 980560l mEmRsBoBATo dodBHgMommo BEMmOOl Q0asbEO
M9H9M329560L, Lo F0ZOMIMS MOMEIBMBS MOMJIoL Joombx g 509gToEJds MZoM
036000 Bofigrogol Garm®sl. dombgogs® Sgmo IM35¢MoiEbMm3gbgdols, bafersgm®o
30360MBEMOS LOAdOMBNO ITMI0YOMEO5d0s F0IOMOMY60DBIMB s MdEYbody
3OLgdom 7MbdosLoE SLOVIEGIL, GMIgwms OO sOlsb0dbsgos MEmYBoBAoL K
303s5dobom MHOMB3gYmas, JuBHOMAI600Ls s BMMYIBIdOL  M1gsdOLMOMDIEF05T0
dmbsfoergmds s bsbdoMfyargdols dghmazol bgendgfigmds.

500530560 65§e053796MH0 303OMBLMMS BEHIJOOWIMHOS IBIPJOIOLL, F03OMdJOOL
3M@mboBs305 0fiygds d©YOOLMBSZY [14], bmem Bsfigrsgol Bwm®ol (33w0wgd9d0
(OLBOMDBO) A53wgbsly sbgbl 0dMbmE LobGgdsbyg [58, 57] 9Jgwsb AsdmIobatg
Logmabeol 306390039  ©©ggddo  3MF-Hoficwsgol  Farm®ol  obdogsblio
99L5dE9dYE05, OOl 30639000 06035FGHMMO 30MHOL WOWS.

313-D50030L 9350090900 9bLO3MPMGd0 30Ol WMHMTo FsbogglEocmgdl
05333000 5380, M53 339HTMYOS 9935 JOOL OIFOMBOL EOLTsdo. [14, 58, 57]

393650030l ©350g0gd0L MM mHO  godmdygmegbgds  gdomgwomdby
50LObgds, 9BsBY, MMIG0E IBRIOYWOS B3II0M, MO[MZID 2oOLBY s8MIdOL S
33M9m39, Lem3mgsbo s9350gd0L (Candida) Lsbom, o3 F0MPOMGIL 93¢ ™0IMbMGO
LobGgdol odzgomgdsby 4, 3,5, 6,7, 8.9, 16, 23].

3M0@ 700l MOmb 5-10%-%g 39 353096GL 30608 WMo WMO[MZE OBy,
9659, 163000500500 58300900, fyarmergdo s bsgdo. [18, 19, 20, 21, 106]

Bsfarogm®o 30360MdMwo Farm®mol (3300 gdgd0 ©s Jobo sdm3wobgds oMol
0OML  @MOHMZ60L 93509890 Dg  BIOOHMO  SMHOL  2og3ME3IYINWO,  MOY0
B39bm30l, MHMymeO3 36Mmdowos bsferogmMmo BEmOmOl ©IMP393900L MML 3039w
60330 43900905 03969M0 LoLEgds, o3 b FMZIO 5350 JOOL 5©TM3969d0L
doBgbo. 9603369c0m35605 53006006Mm, GMI 3MF-bH5Heoz30l BEMOHOL IMLZY39d0L
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30639039 806036905 3060l MHMJo bgds, M3 299Mm3wobEgds 9bBY sGLLLYIMZgwo
0960 bsgdom. [94, 52, 61, 106]. 08160EGHIBHOL ©J390009dL M6 LEgaL 39M39LvIeo
LEAH™AsGHOGHOL, Lem3M3960 53500 JIOL, 5830900, FYwrmEgdol s BBZs 99350YOJOOL
36MHM3mE0M0s © 30600Jom, 30M0L  WONML  mOfimzsbo  goMLOL  IYMIMYMBOD
d9L5dgdgE0s 30X JMm Bofiersg®O d03OMIMWO BEMOOL dEYMIsMIMdSBY [21,
31,41].
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1.4. Bsfigwogol 303093 MyoMmo  ©IMM393900L  33MMbsenmdol
3900900 Qo Mmoo  BEGHMISEGMEMAO0NOO X 969M g mdol
3965mBMbgdsd0

5Q0530560L MMR60BT0 oMMy gbls 95 FoMEHM MMYBMGdOLs @S LobEYIgdoL
2Ol 3md3gdul, 9G599© JOHNEOMNMEs© FoMmdmoygbl Logog 500-bg dgGo
bbgo@olbgs Lobgmdol 8030MmmEMRB0BIGOL, MMIWIdoE 950560l  19BsAYB3MYd0
560056 ds©Yd0Esb  Logmabeol  dmemdg [105]  ™mGysboBddo  dozM™mdMo
3990005690900l Mrom©gbmds SLxgH 5FoM0JOL Bob3obdeol Jumzowms YR MYl
50m9bMdsl o 89500968 oo  Lbgmenol  dslol  @ssbermgdood  5-8%—L [91].
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(00580©MBSJBHYM0gd0,  WOJBHMDSJBHIM0gd0,  bsherogol  BboGo,  9bGYH™m3m3900)
om©gbmds 5 om0 9dBH03Md, LsdsQ0gMHME  FOBOHOE0s ,d5369“ B03MMdIOOL —
LEGHOI3GHMIM3NO0L, LEGHSBOWMIM3JOOL, 393GM3M3JO0L, 3960 s bbgs Mom©gbmds,
053 933900605 996MqL9OL bFAErol dMIbgEgdgeo LoLEBIIOL BMbIE30MboMdIL s
5Q0580560L DM s dEYMIsMIMBSL.

3609369035600 500b60dbmU, (OIuYs) O560Bdolomgols LosFoOM
9036005603900 dmbsfiorgmdgb 303806900l (B1, B2, Bs, Bs, Bs, Bi2,K) bLobomgbdo,
5MOxMOgLbgd96  39MOLBHOIMBHOZL, 90 gdb  03MboBgAHL,  Bmbsfiorgmdgb
30wqo0L, (3b0dgdol, bsbIoMFYwgdols 2oodwdsggdsdo s  3oE30dol, M30bol,
305306 D-U 99350 @ 5358056539, byl MBosb 5369 d5dGHgM0g00L 259653 gdsL,
59300609396 0399603 9BHL s 49dm3ys3m GHmgbobgdo.

300000l 390090l 06E bl03MdST Lo3MBEBHMMEM X aMBoL A50M3ZLg35ms FmMob
Lodmom@ 995000065 2,08, beagnm sb53MmdM030 X 39R900L dobgz0m: 1-3 fiemols sbszol
053039000 09gogobs 0,29+0,71, 4-6 (ool ds3d39ddo 2,2+1,4, bemerm 7-16 {iewols
0539390L5 s IMBMIYdTo 305 0bgJuol 3603369 MdsAd Joswfos 3.7520,0.

OMAMO3 HDgdmmombodbyo dmbs3999d0@sb BBL, dzomghermgzsb (1-3 ol
3b530) 053093ms  3MBE0bYIbBHT0, godm3zergzol  Lydsm  dshbgz9b9dol  Jobgzom,
53065 3000l 35MOLOL  A93MEIGO0LS S 0bGHYBLOZMBOOL  HBSEO MDY,
MOMIgog sLs3MIb JOHMO© FoEGHMWMBL, bmwm 3M89OEGHME sbs3zdo (11-16 fiewols
dmBoMgddo) g3l TgoMgdom  dswoew  sB3z9bgdgel.  Bzgbo  asdm3zargz0m,
L53MBGHOMEM X¥AMROL 15303 O FMDBIOEMS 3MmbEHOBAIBEHT0 3000l J9G0glom
3H056900L JobgBo Fz0Mghermzsb sbs3d0 MIGBHILI®E ©939300MPIIMES  ISBOVYE)
099616 LolGgdsl, bgwmzbm® 339056 s IOL MOLWEMdOL JodEObsMgMdL, 4-9
Parol  slogol 853939000 — bToM  535Md, 3b6E0d0MEH03900L  259mygbgdsL,
5M56M530MmbsME 3390856, bmem ImbsMgddo (odyzsbo Gmeo gboFgdmos 3060l
0OML 5OLORLMZID O HMIMIYMW IO 3090965.
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bogm39g oM 3bMdOW0s, HMI 3dowol bsgdo, Bsbdomfiyemgzgsbo bs®Bgbgdo
5 306006 OWdo sOLYDdMEO0 F03OMMOA60DTYd0 TMbsHoErgMdL 00gd9b 356M0gl0LS
@O 39OMmEOMBEOL 5935090900l 3ommabgHTo.  300egdOL  SMBLOWMEIGLLM3b0
$99600l MM, 300¢gd0L BYs30MHYdbY s J0Mm39w Moydo MHYGHIbEoMw Mdbgddo,
9000bsMmgMdL 359350560 3M3Jabgero  F03OMMEORB0DBIGOOL  godMegwrgds,  bmem
BsbBoMfyergdom 9osto 15339008 Fowgdolsl 30 0BOIds [godsol 0mbgdols
3M639bGHMs30s. glsdsdobos pH-ob 3wgds 0f393L 3000l BgI30MMEo 139gbol
©099069650Bs30sL. LHmMgo s30EHM™I 350Mm33Wgms doger 3mb30baab@Hdo s dom
JmMob  LogmbGHMmmm  xamool 853039900 @5  IMDBsMYddo  Bgdofgzbom
3990303309,  306MH0L Ml 303096M0  dYMIsMgmds  OHI-S-ob  0bwgdloo.
399033wg30L 8909885  9h396s  Rodm33YN®s  (Bmyme3 I oby I xynyoL
353096H900l) o 3OHME6Ed0 3060l POHNML 3020960l Lodwsw M s B ©EMBY.
396dMQ, 25903309 MEms Abmerm 12,5%-00 osxodlo®ms 0bgduol sdsero (OHI=S
- 0,06) 9583969090 @ gLodsdols, 30600l VOB T53059MmBOEGdIE0 3020969960
9o gmds, 18,8%—-do LsdMowem (OHI-S - 1,2), 28,4% 3905690000 domowo
953969990 (OHI=S — 2,3) s 3060l 06wl 5605005305950 gdgeo 3030965, bmerm
40,3%—30 dsmoero (HI-S — 2,6 o d9BL) ©mbg o 9gbsdsdolo®, 3o 3maoqbméo
9 MIoMm9Mds.

d009dmo  dmbs3g9900sb  98mdobsdg, 3060l MMl 303096960
9 MBoMm9Mds  Bo3mM35¢90  BogMomm MOLZ-RBoJBHMM© MOmamez I oy II xawmaol
239933 gN®IM30L @S IO  2930m35¢0lfobgm  Bofieregmmo  germGol
350 M0900L FgxsLgdols s dolo 30MOL WML ©93WYdJO0L YYOHMOYOH® 3430060l
Q5Q960ULsL.

AbmRwom  XsbIOMIwMmdol  mMasbobiool (2009, 2015(F) Ombsigdgdols
9d0bg30m, 35OmMEOMBEOL ©9350)8900D B5303m5 O IMBIMMS SB53d0, Y39WsbYy
23930399005 306303030, sd0E™Ad dolbo Fgxsugds (PMA obogdlom) 35(s@dmgo 6
Derosb 17 Hersdg sbsgzol godmazargmems dmger 3mbE0bagb@do (102 353930 o
dmBsM0). 50b0dbmwo 0bgiom 3sGMEO™bEOL Jumzowms TgxzoLgdsl 3obgbom
dbme 08 300930l 30EsdMI0, HMIWYdoE 3060H0L WOHdo 089mBgIdM©BIL 563 gd
9Om0 Harobs, Momd 39306 933930090065 3000l 53 FOHLME 3953006000
Lolbegbob J3009M0 OPBMUE03s.
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3990330939000 ©5©R06s, HMI 35OHMPMBEOL (330 gdgd0L 2530 (3gIWYd5D 6—
7 faool m6039 bdgbol 353839000 Lsdswm© dgoyobs 21,2% (p<0,01), 8-10 fierols
sbo30L B53d390d0 37,5% (p<0,01), beagom 11-16 ferol 3Mg— s 3909MmEGHMo SBs3ol
dmbomqddo — 69,4%. 03960 MMo SBsgol Fowswro dsbz9bgdergdo B3zgbo sHBGOm,
30639 (0330 53538060900 0gm bdgbmd@M030 dMmdFoxzgdol 39MHoMmOL 3MEIMbE
330w gdgdmsb, MLy  bdod  Jgdmbggzsdo  53dodgds 30Ol el
5650050538594 530e9gd9wo 30096s.

OMAMOE Hg0mo (0030 2) 0ym 800G, 35MHMPOMBAEHOL 99350 DM
2393M39gdol,  06GHIBLOgMdOL s F3MOBsMdOL  LsFoMmMmgdol  aldYgbo©
dmnbomgddo  asdmz094qbgom CPITN 0bgdbo, 6Hmdwol dobgwogom, 356OHm@MbEL
Jum309d0l 259m 3309358 12 Harol sbs3zol FmBsMgddo sB396s, ™I Lodwmserme 2,1
L9gJuBHobBHTo (9d3L0sB) 5060 dBYdMPs Lobbergbs, 0,8 bgduBebGdo 300wl J3s,
b 35OMMEMmbGWwo x009900 9O ©IR0JLOMGIMs. FIEYMIMYMds FJOIMIOO”
3999960965 15-16 {igols sbs30L  FMBoMEYdTo, Lss3 WOHIOEGO0ELE Lolbergbs
©5x30JLOMES  LYIMdwmE 2,55 LyduBebGdo, ool dJ3s, 1,8 Lgdu@obEdo, bmerm
390 MbEMwo x0d9 0,1 LyduEsbEdo.

35OHMOMbEOL  Jumzowms  50bodbMwo  (330wgdgdo 339380609 oLy
HoL3-R5dBHMMIOL OHMYMO0ES: 3060l ML sMHILOMWRILMZ60 304095, Sb53MdMO30
3063mbMo  olLdIEIsbLO,  9®IMSE3OMbIMMHO 33905, 306MH0L  ©OWL  Loombols
50m9bMdM030 ©s bo®olbMdMmO30 85839690 9gd0, 306506 Fsmo 3938060 3MF—

Bofersg3ol arm®mol  (33¢00Egdgdmsb, B3gbo 33eg3900lL dobggom, dosgrosh oMy
36M 3963000 ©oH0bo.

36003690m35600 5006086mL, Mm3 I xamaol 50 353096GH0L 306MH0L GOl
@mOfig560 25OLOL 03MMB3M3MMo 250M33¢930L 999y, bmzm Candida-U 6@
960 3900mb3z935 96 ©sx0JLOM..

3B™d00s, ®MI bsferogol olidombo g 565 Jo®EM baofersgol JozMmme MmOl
50m9bMdM030 @ bo®OLbLMOMO30 (330 gdd0s, M99 90bodbwmw  BH9gMTobdo
03olbdgds 30006030 sdMGMsGHMMoMwo  Lob®mdo, GMmIgwoi  Jgodwgds
3963005609l M0Q0 H53WYOJOOLS O 3¢0b03MMO LoEMs30gd0l MM, MHMIgEo3
boboosmgds:  Bofiersgol sbosbgdol LoddGHmdgdom, bmMIserm®mo  Bo3MHMBEMMOL
090500296Mmd0L  H5mgbmd®030 s HIMOLLMIMO30 (3300w gdgd0om, Lbgoolbgs
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90360™MM560Ddgdol GOBLEMIs3000m 5650595bsllosmgdgEn d0m@H™3do
90360MBEMOOL  FoMd0 BOO®M ©s 9.9, MOL oMz LsgMMITMOHOLMm  bsIOMIgddo
dmoblgbogds  MHmamO3  ,00dBH9M0gdol  BOOoL  Lob®mdo® (bactezial overgzow
syndrome).

Bofiesgol @oldombo  gmzgwmgol  9393w0bgds,  GMaMmOE  IgMOII©
39630000900 8EYMToMgMds s TgLdSAOBO®, BsFoMHMgdL 30639wso Jobgbols
39033 93sL.  §99Y3960  Gmeo  obdombol  BmOHIomgdsdo 0930136900
0053000Md5JBHIM09O0LS O WJGHMBdJBHIM0JOOL 3M3S30IMH0 MBOL MM3935L.

B®docrmo  doghmxzemmol  360d3bgarmgzsbo  33wr0wgdgdo  Fgodergds
3963000900 0gmlb  Bbgoslbgs LEMILMWo  Bog@MMGO0m, 9BEH0dsEHIMOMO
369356539008 BsOOM @  M3MbGOMM™  dopgdom, LbogmMo ©s 3mGmIMbMwo
0965300, $BMGBOMO 3MMELYOOM s 5.9., MMI3S Bofiersgol oldoMmBOL doMoms©
d0bgbo® o LEWWOosE  sdLEBNMMYdIMs©, Bo0BRbg396  96EH0BOMEH0IMMYIMI305l,
OMIglog BIOMMO 09gbgdgb M350 goliGMHMIBEHIOMEOMPONE  I9ZSOIJOIMS
L593MbsM.

OMamO3  36Mmd0wo0s,  3dowol  Foaom  Jumzgowms  doMoms  Lsddgbgderm
999963 Homdmogbl 39¢30molL F9bsgMm9d0. 530EHMT 5MLOLYIMZ9Wo 3er0bolzmMo
LoGOE309d0L  OML,  3960dmE, 3JMF-DHIHogol  GHGMOJBHOL  IMM3939d0L  BMEDBY,
MM9560Bdol Joge dobo Ggm30L9d0L MbY dser0sb JargdmEmdL.

313-bofiemogol  GMogdBHdo  3owEodol  dghmzols o GHEMbL3MOE06M9dsDY
3930965l b bl oligMo BoJBHMMGOO, OMAMMO3S: BsFdeol dmdbgergdgwro LolEgdol
RbJgom®o  Bymdstgmds,  33900L  bobosmo,  353096GHoL  0dMbMMo  LEsEHMLO,
9600™36m0bmo LobEgdol IAMIsMMIds s bbgs.

B90m00b086woEsb  499mdobstg,  FgzoLfiegerge  Jdowol  3sMogliol
393639 gds s 063 gblogmds ©0bsd035d0 08 35309bFHMS 3MmbEH0bAbET0, HMIgwmsg
50608690Mm©om  3MF-bofarsgol BHMOJBHoL  350mMmEMmY0s, 39MHIME  IYOILEHIMOID
oLdOMDBOL  bbgoolbgs BmOTs. 8935090900  ©d  293959bscwobgm  0d 3539300
LAHMASGHMWMRONNOHO  BAHIGMLO,  OMIWIOLSE 9O IMOIROLEGHOOM©Im  LsFdob
9dmdbggdgero  LoLEBYIOL  (33EP0Egdgd0 O 96 00YmRGdIMEHI6  OL3BLYMME
50M0(3b35Dg 3905GHO™MS.
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3990339390000 o©Y0bs, MMA IT xamaol 353096¢ms I §39x 350l 853939000
5 3mB6M©gddo (114 35309630), OHMIGEM3 IIY0DLsD EoLBOMDBOL I-IT bsGolbo
3699 37F-bsHwogol  3smmemgool  dbgdmdo @  LEFMOMm  RMOTs,  39M0ogLols
393039 gds bbgoalibgs sLs3mdMm03 J39x39B3d0 0ym 456Lb39390w0 s 8950089bs 1-
3 feools sbs30l 153339800 21,3%, 4-5 Herob sszdo — 57%-L, 6-7 Herob — 62,7%, 8-9 ool
—64,2%, — 10-11 ol 3mbs®gddo 59,7%-L, borgom 12-16 farol sbszdo 84%-L.

B39bo 33193990l Bobg3z0m, 3000l 35MH0glol ogcM3ggds 439esBg Towown
3563960090l (84%) oozl 12-16 fHerol sbs3zdo, Gz B3zgbo 33¢9g30L dmbs3999d0L
dobgz0m, MIgBHLo© ob30MmMdYdIMO 0gm 35MH0glEo 3060390 BMEIsMmGOLS S
Do gool  FOHMBEIMMHO  3d00Egool  sOLYOMdOm. Bzgbo  YBMOm, JSMoglol
393039 gdol  sbgmMo FoMso 3OHMEI6GH0 sWbodbme sLs3To 393806 dME0  OY™m
35309630l 3060l OHML  SMVLOMEIRILMZID 3040965606, 3M9— @S 3MOIO GO
396000l 3mMHIMbM 3300w gd9dmsb, Jglsdsdolo, dmbBsMEOL sdEHowmcmo BOHOL
3960mEdo 35w 30dbg 29BOEO  dMmmMbmgbolbmab, oz 3MF-Hoferszol  GHModdol
0099653 YdJo s Bodwmsem (obdoMmBoL I s II badolbo) oldswsblol MM
M960HBdol Joge dobo Fgm30L9ds 4oM339MEHoo FgngMbIdMEOos.

390090l 0bEHIBLOZMBdS (335 0bgJLo) y39esBg Fowsgn F5B3969ddL S©F930s
6-7 5 8-9 ol sbszol 05393ms 3MmbE0bygBHBT0 s FgoIbs Tglisdsdobo, 4,33 s
3,5-U, 53, Bggbo sHBMom, 50blbgds 300ms (33¢0l 39HOMPO® s 30600l VOHwYdo
LYo 35M09LYO POMIGO0MO (TGEJLO© TMEHMYO0) 300¢GOOL MOMEIBMBO.

3000l 39M0gLOL  A93MEIgd0Ls S 0bGHIBLOZMOOL  B)3MOE  FoMIO
956396900 gd0  sxzoJuoms 00 II xamxzolb dgmeg J3gxamnol 3530963¢9gddo (115
353096@30), O~MIJWMO3 ©YR0bIM Bofiersgmmo oldombol III-IV bsmobbo, 5699
9d0dg s Mg ™ ddodg BMODs.

©oldombol 3dodg s MBOM 8dodg RMOIOL OML  356MH0gLOL  Fog3cMEYEYdS
o056 Foo0s S ©M30IOME0s SB93DY, 39MHIM, SLSIOL ToEJdLME gMmo©
30000l 35609L0L 253039 gdol 3OHMEI6E0E JoGEXMdL s 12-16 Ferob sbszdo s0Hg3L
91,5%, bmm 3000l 35009Lol  06GHIBLOZMdOL yzgwsbg Fomswo Bsbgz9b9degdo,
Mmamoma §obs 33930l 8mbs3gdgddo, 6-9 Harol sbszdo b 33wsO Msb3doEz0l
3960030 ©sR0JLOMS.
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©oLdOMDBOL  bsolbobs s  39M0oglol  06FGHIBLogMdOL MBOM  M3s5lshobm
MOH0JOMISZT0M0L  ©ILoYIbs, B39bL  FogH  godm3zwgmeo  3mbGobyaab@o
3939960005690 13 S153M0M03 xaRTo: 1-5 {erol sbszol 35383900 — OMIPIONO
056300030l 3gMHomo, 6-11 farolb sbsgzol 96 33wso ™sb3dorgol 3gMHomeols
05393900 s 12-16 ool — 399d030 19638030l 39MHr0Mm©OL IMDBIMIYOO.

39933930l HIHBMYWEHEJO0 (0530 3.1 s 3.2) gdMbLEMOMYdSL sbgbgb, HmA
909bgo35©0 ™MM039 XFMIBOL  390M33Mgddo 30Ol 35M09LOL  O3M(39gdOL
domono 35839693 qd0Ls @S 39M0gLOL 0bEHIBLOZgMBdOL Abwdmdo, Lsdrsem s ddody
RMmMIGOoL 3OHMIMO30Mmdol d9bsmBMbgdoLy, OLBOMBOL s®TJmby (LozmbEHOMEM)
35309635 XaIBRT0 39MH0gLol 5dGH03md0oL Igbsdg 964 ©H3MB39BLOMYOMEO BMOTS
o056 093000050 BoJLOMYDS.

BoGo690mmo 33¢0935 Bodwoagdsl 2353¢93L 253539000 {fobslifo®o o336
090l dglobgd, ©®md  bofersgm®o  oldombo  3600369™m3z96  A93cgbsl  Sbgbl
303030l 9bmaabmemo  Fgmzolgdol 3MmEglgdby. Tgbodsdobow, JOOWOL oo
Jumgzowms  Jobgemoobs30sBg  39M0gLol  F0IObIMGMOOL  5dBH03Mds,  GMIgo;
bsbosmgds  3MMYMILOMIOIPO Y39 30bS300m, F9B30MMDYIMOS FOOWOL ToQoM
Jumgz0@ms J0bsMSgd0m QoxIOIOOL MBOL J9d30609d0m, 35 3E0wmdol 9bmygbMO
9ofimadol  sMM3930L  botxDdyg.  90bodbmo 30 2obs30MMdYIL 3o 3omdols
369350M5G™s  ©ob0dzbol  seram®omdol 99353930l 5930 gdEMBdSL,  LsFdeob
9mdbggdger  LoLEBHYIsdo  FobgMoermEmo  3m33mbBEBHIOOL  Tgm3z0Lgdol  IMmEgLlols
QM M3930L 30Mgd300L JoBboo.

053039930  bofamsgol  J03OMBEMmEs  ©odMm309dMEos  Sbs3Hg @S 33900l
bolosmMBY. sy FogoWoMsE,  sbodMdoEgddo  36MY35¢0MmdI6  doBOo™M - o
g BHMBdBHIM0900, MROM FMDIOEOE 1530 WIdEHMdIIEBHIM09d0L 3OM39bEMEo
09050096mds  I30M©Yds, bmwm  3080MISIEBHIM0d0L  go6339wo  Lobggdo
50 9bMIM0350 F5EHw)MdL.

0b9gdc03 33905D9 IYgmx3 353939000 F9M3MOI6 BOFOM— s WSJBHMSIBHIM0900,
95906, Gm3s 053083900, MMAd0E 00YmMRg00b bgwmzbm® 339059 — 39@9gOMmA9bmeo
Bm6s 3609369m3bs@ FoMdm©ygboos 59MHMd9d00 s 30OHMBOMI® — 3500MQ96mEmO
3b59MMdgd0m — 5dgbs 1533900 FobgMogdol  FgmzoLgds  MMAbOBIOL  dogk

29bLbge390ME0s.
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B90m» 50608690 sb 499mB0bseg, h396 9393900900 39A0bs 3938060
oLdOMDBOL boolbls s 33990l (d6gdGm030, gMHgro, bgwrmzbmn®mo) boliosml dmmob.
530LsmM30lL  FMIGOOLASD  T93Mgdoo  sBsBBYBMMmO  Mbs3gdgdol  Loxgdz9w by,
3500996000 33990l boliosml 1-5 ierols sbs30l 35333900, MroEbE 3003 oEOm, HMJ
UHmOgo 50bodbmeo sbs30 0dbgdms MBOM 0bxgmGIsEommo s 360dzbgwmgbs
©59M30090wo 1533900  3OMOWYJBHJOOL 905 9bEMdsDBY s TgLodsdoBO,
393900900 93392005 MMM09OH35300600 OLBOMDBOL bsGOLbOLs s 33900
bolosml dmMob.

Bgobo  33w93900L  dobgzom,  dMbgdMmOo3  339d5Bg  dymg 05393000
3M6E0639630©s6  ©olBOMDBOL  bsmolbgdls FmMol  4oblbgegqds dobodsgrmMos o
395000605 I-II boolbols oM™l godm3zwgmems 12%, boem III-IV bsGobbob — 13,6%,
099935, 3609369 Mm3560 goblibgs390s oxg0JloMS bygwmzbr® 339859 8yma3 3539300
dmMob, Losg 8d0dg s d9¢0sb 3dodg bo®olbol olBOMBO 50)b0TbgdM©Im 3936Mo©
d9® 353096@3L (48,9%), 300069 ALdYJo s Lodmoerm bsGobbolb (36,1%) odgsb
39330005 93913300,  OMI  Bofigrogm®o  Fo3OMBMES  (339¢0GBSQ0S QOO
©59M3009005 339006 bolosmby.

OMamO3 3bmdowos,  0Mbgdsdo  Candida-l  935M0L  Lemzml  BoGor™
393039 gdLmMb 93953000 900m, dolo  BHOMBDoGMWO  FoBIMYIWMdS  bJoMmo©
5006036905,  08bM3MA39BHIBGHWM0 50530560l xbIOMGMdOLIM30L  0go 96
0968596 LgBombmew L5FodMMGdL, I3, 6EGH0T03OMdIMWO S330L LOLEHYIOL
Q9M393900L d9m3935d0, 990bodbgds 396OMBOm L9350 gdOL  FB0IZ6qEMmz560
95)9ds. Candida spp. «9bs®o dglg300 0630H0MOPO9E MOHM356 OB, GMIwgdos
Pomdmygbowos 30639  Moydo, dBEYJwo g3omgwoom, s3o@G™I  0b35BoMo
903m0BM0 3OHMEgLo bdoMsw 500bodbgds 3060l MHXYdo, Lygwrs3ds380, 0030005 39Fbo
@5  Bofaroggddo. 0bgsBos  ©9393006Mgdemos  Candida-bl BHodol  Lmgml
AOBLRMOT305LMob  og30Lgd6 FMMIsTo — BLY3E™I0EIE090d0. bMMTsEMMO S
306MB0MOQ© 3500Mygb M0 J03OMBWMEAHOL MONO0IOHNJI)gdol botx g Candida spp.
399990500 OoLBIOMBOLS s WMFM3560 o®LOL 0bgggdiEool 0bmEomgds.

OMaMmO3 HB0mm 0gm 50bodbmeo, oldombBol MM 5o 543l Bofiersgols
93mboLEgdol  g39es 9935 9bgwo  3m33mbgbEHOL RMbJ30M® FMTsl, Fs3BM—
9030OHMOA560DTms HgDBoLEBHIOEHMBOBS S YYMHMOYHMI3d0MOL TgdsboBIol IMPZg3L;
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d9L505d0bo, 03MbMMO LobEBHIIOL ©od390GBL, M3 FIbI30MMIYOL 3060l VGWdo
5OLgdeo  Candida-bl  9356M0L  Lemgml  4996M53wgdsl  ©s ol 3060EgbEBHMASL.
B99m50608690sb 259mobotg, B39 II  xamxol MmM039 J3gXdMNBOL Y39ws
05303L5 5 BMBIOEL B53MBHIMID 306008 VOML MOfM360 goMlosb bswgdols
Bodmbogbg3ol  9bseoBo. B3z9bL Foge 490m33gM  3mbEH0babGHTd0  godmzerobs
Candida-Ub 23560l bLmzml Ibmerme 15 Jgdmbgzgzs (3.4%), MMM 13 sxzoJloMmE
©obBOMBOL TgMOg J39% RO (oldombBol III-IV bsmolbo) 353096@9d00. mwdgs
3530963 M5m9bMmdMm030 LodEoMmOL sdm Fomo BEIGHOLGOIMOO ©s3Ts390s 396
dmbgMbs.

5060050, LEAMASGHMWMPONOHO  LEIGHMLOL  360dzbgemgsbo  (33ogdgd0,
399m3wgbowo  3MF-Hoferogol  BHModBHolL  3smmemyogdol  MOH™ML,  LyFoMmgdgb
3993050 Qo 486056 3™33¢engduyeo 159 3MbIM-3OHMBOWSY 03O0
LBEHMISGHMWMPOMOO  EbTsMGIOL  LogmHzgwl 08 3MHMEILYdOL  Fsmzwolfjobgdom,
GH0mdwgdoi  9080bsMgmdgb  mMsboBAs  ©s30MHOL  MMdo. 5300 90JE0S
9505 33500R0306M0,  LOLEAYIGHMMO,  FoDbdoTsOMMwo  BEGHMISEGHMLMYOMEO
©obdoMm9d0L  5dMBgbs  Fgroffod LodxgMmoo 3060L OWL Lsbsgoom ©s 3MF—
65fcog0ol GHEogdGHol 3smmemyools 3mbg 85383900L (39039 X3IBJOT0 259MHN056gd0m.

@0 GJOIGHMOMo dmbs399900L dobgzom [89, 95], 3000l Fogo® Jumz0wMS
30639ws0  306gMow0Bszool  3OmEglo, dsmo  F9damdo  JobgGmoobogos o
3900900 YBOBYdOL  MolZo, T60d369rMzbo  WHTMIOYPIMWOS 3o 30v)Tob
3930900l 063)bLOgMdSBY, BMIgog dobsbJMol LEGHMMIGHMGsdo gMmM39ds 3ol
LBoLbWdsMW3900sb  Foffmgdol Jggas©. 30M0L OONML LomboEsh  Jsmombm®o
330l  39d39md0m - LEGH0IMWoMgd byMfyzdo dobgMowMo  3mB3MmbgbEHgdol
3993390 Md0ol botrxby.

3000l Bogo®  Jumzgorms  Lsdgb  gargdgb@l  JowEowmdol  bsgHmgdo
DoM0mogbab.  sF0FHMI  sGbgEloy®gwo  3obozM®o  Lo@EeEogdol GO,
5QR0WMIM03  3M(390MJOMD  9OHMO©, 35wE0dol  3MY3sMOEIOO 5 (30CDII0S
©506086mb 9bMygbM5. MI3d 50bodbIemo 361935M5E0L 0360l dombgozs,
LAY MboOME, B0 3060379MH0 9839JBHIOMDdS oMo MBGds B0, 306506, 33—
bsfarogol GHGodBHdo 3o Eomdol dghmgs o GHMBLIMOEGH0Mds bdoMs RIMBEOYdS
BoFdeoll dmdbgergdgwo LobGgdol Lbgosolbgs  3500MWMYo0l  s®LYGdMBOL  dodm,



53GHMMOL BEGHOEPO W30S

82

MOMIgms  ImOOL  d53d3ms  dLs3Fo  AoBLHIMNGMGBOm  SPLIBOTBSZ30s  bofersgmEo
©oLdoMDBo. bsherogmmo REmOol  bbgoolbgs bsMoLbboL  OLBsWIBLO  gogewgbsls
bbbl 353030l Jgm3z30L90sBY, bmerm  35ei30dol  9bmaqbmMo  dofimgdols
3993960bgds 0O  2obLIHBPZMI3L 3000l 35M0glol  F0IEOBIMYMIOL  5dE03MdL,
G0mdgmog  bolosmgds  3MMAMIBOMIBIPO Y39 E0bsE00m S 3d0Eol  Fooe
Jumgzowms  80bgMomMo  goxgMgdol  mbol  d9dgoMgdom.  smbodbmmo 3o
39653000390 3 F-b5Heog0l BHEModEdo 33w09dgd0L, 39MAM, BHerszMEmo Farmemols
@©OoLBSEBLOL  M3G0ToH  IFMOBIwMdOL,  JBool  ToaoM  Jumgowms
9069650300l s 3000l 35M09LOL  3OHMBOWSIEHOIOL  SEyMOOmMToL  T9gddbols
5330009 MBSL.

B396L 8096 358m33wYNO — EOLBOMBOM L35IV (IT X3IBo) Y39
35309630  go@om©s  9J0d0—-06x39J30mbolGHOl  3mbLGsEosl  @s  FgLsdsdol
9399065 MdL. bsfersgol 803MMY3MEMA0MOHO ©IMM3939d0L  3mEM9J30s Fo®mdmgd
5530900 3500096930 329M0 095300l BMEDY, M3 gobs oLdOMBOL dobybo.

©oLdoMbBolL bsmolbol dobgzom, 33MHbsEMdOl dgomm©o 0gm 3sblbgs390veo;
396dm@, bsfersgol 80360:Mm93mMmy0IMH0 IMY393900 bwdmdo s LTS M FmOToL
(olbdomBol I o II ba®olbo) sygbols Fgdmbggzsdo, 93mMbsEoMds Fo0MTmMmgds
06003005 mMo  IpMdbmdgmdol  dobgzom  99mBgmo  BodBHgMHomeeagdom
(353Mm9M5305) S 353096390L 9930 gdws© 960dbgdMPIm FMbI0mbocmMo 3399,
53 MEolbdmds 03 dMbgdcm03  3MM©OIBHIOL, MMAIdLSE  Tgufgzc  Mbso
305Q0bMmb  Boherogol oMMz gmEo  303OMmdoMm3gbmbo s Fo3MMOMYIEOBIM
domdodonMo  6M9od30s.  BbJgombocr®o 33990l 89050096 mdsdo 89096
939bsmgMo, 3bmzgwMMo s 8030MdMEo [oMmBmImdol 3OHMYYIE9d0, MMIWIdO3
39039396  ¥0®OM— 5 WodBHMDBIIHIM0JOL, 153390  dmIF3Mmgdl, 3690603
363G 0mJlobEHIOL.

36003690m35600 950006086mL, M®I dmwm smghiergmergddo  bE0d0MEH03900L
3005600 3030MdMS M9HBoLEIBEGHWMWO TFEHodgdol FosMmMm Q530 EIW9d5d, B3 bdoMms
396306HMdg0M0s om0 M3MBEGHOMM™ s bJoMmO© 5MMS30MmbsMM0o godmygbgdom,

b MBOE JoHBIOS 06EIMGL0 5 BHJMbsEHO0ME0, 5BEH0ddEHYMH0IEo LBodMswgdqgdol —
05J&9M0mxo89d0L dodsém (M. Skuznik, E. Staunch 2006)



53GHMMOL BEGHOEPO W30S
83
B39bl Boge @00mygbgdmemo odbs . 9wwosgzsL  Lobgarmdol  BogmmgMs3dool
LogOMsdMmMobm 3960 (www.eliavaphages.com) G096 d98853900)C00 358900 QOO

3063900  439%3RB0L  (oldombol I, II bsmolbo) 114 35309630l  939MbsEOMdS
BoBHIMS FBMEM®E d5JEJO0MBa9d0L (3MmIBMBYEMdOL Fqlsdsdolo) LodwsEgdom @
00mgdols yz9ws 99dmbggzsdo 97,2% dogdmeo 04bs 59000, 390920.

oLdOMBOL 30MH9d300L BYIMm 5©0b0dbMEo FgoMEO M9gIRIJGHIOO 50IMBBS
Bsfersgol do3mm93mmmy0mMo sm®393900L III s IV bstrobbol — 8dodg s dsenosh
9d0dg Bm®IYdoL EEOML, 30G™ Jglsdsdol BsAMb gHMo© 353096@gOL 9b0dbgdm©scm
3690030303, 390IME, wobgdlo, WsdBm—xo0 s bbgs. Bofiersgzol 303Mmg3mEma0MHo
©5M0393900L  dgLodsdolo  3379MbsEMmdol  3MGLOL dMEWML 35309630l  gIgMEIm
93039605305 bgardgmego 3959M9330050m bofiersgmo REMOS s 9MSLLLEMmZ9gEo
9900930L  Joegdol  F9gdmbggzsdo  (sbgmo  s0dmBbs dbmermo  35309bGHms  5.2%),
939Obosmds  aMdggdm©s  9J0d-0b689J30mbolEH™MIb  Labwymzgero  d9wgaoL

90090599.
3MF-H5eo30L BEmGOl dmfiglitoagd0lL s6v) oldombol 4563Mbgdols 990wy,

353096@90L 3196036530 3000l oyt  Jumzowms MYBOLEIBEGHMdOL  SLsfg3 —
d9L505d0l  Bo6rgdobgMO0DYOME gM305L s 39BHIMIPEO® 30608 VOHNML LEYe
Lobogosl.

353096@90L,  OHMIGEMSE  WIOMOOGHMOOME0  350M33w930L  39W9Ro©
©sa0bsm  “Candida-bL* @35m0l  Lmzm, 0bozoEMsEmGo  TOABMIGMBOL
dobgz00 9608690Mm©om 56EHOBRWbYIWMOHO 0gMS300.

I X380L 06039  J3gxaIBoL  353096¢IB0 9339930 ©OL3BLYOYE
3935y MHgmdsHg gMmo b ™o Herob  gob3ogwmdsdo  (oldomBol  Lodddol
bs®olbob qomzscmobfjobgdom).

39689Mm900m0 BEBHMISEGHMWMYOMMO 25dM330g30L FJIROP WIAO0DS, MMI
3MF-HoPog0l  BEom®ol  dmfgldoggdols s  Fglsdsdolo  Fs0gdobgcmocrobgdgero
0965300L BooMgdol 8999y ©0oy0bs 3000l oo Jumzowms dobgMowobsiools
36MH™m3E9LYdOL A99dBHOMEYS, M3  I9PILEAMMS B3gbl FogH 35M0glol 0bEHIBblogmdoL
65353 0L 49BLsBOZMS, Mo B3YBHM90 40 Lbgoolibas sBs30L 3530961 3MF—bofarogols
350 mQ00L 25637960bgd0Ls s F501930bxM0BYdMWO MYMs300L Bo@sMgd0sb 8-10

30l 899009y.


http://www.eliavaphages.com/

53GHMMOL BEGHOEPO W30S

84

353096™s 03 3mbE0baab@do, 3obmobsg 396 80300900 3000l oo
Jumzo@ms d0bgMooBozool 30M3gLYdOL A99dGH0MEMYdS s 306H0dom, 0936 Fsmysbdo
©5530JLOMS ©Y0BYMIOBEOOL BsMOLLOL Bo?)gds, MmO E falo, syowo 3dmbos
9Jod0-0b6x9dzombolidols  sb6/s  9Jodo-LGHMmIsGHMWmyol  ©sbodbMgdols s
930395@5309B0L RN ZILYNBL.

3000l 35609LoL  063gblogmdols BsdsGo 08 8539305 3mbEH0bybGHT0, 306
Bo0@oMS  Tgbsdsdolo  93mEMbogmds s LEOWMEgslimgsbo  Bs68obgMeeoBgd Mo
0965305, 8-10 ™30l Fgdgy 3JoG0glol BsdsBo ogm BobodsgrmEo s Tgoa0bs

Lbodmogom  0,23+0,42-L, bmwm 35309639005, 3063  amerzgdgwym  gjodo-—
069399d30mbolEol s 9Jodo-LEMmIsEGMEmaol sb0dbMwgds @S 96 Bs0GIMIL 3MIF—
Bsfamogol  dsmmermyool  LOMEEIMZgobo  3Obsemds s Tgbodsdolo, 396
MBO»W6390Y39 3dool Bogot  Jumgowms  M9dobgooBogos,  39Mogliols
06®9bL0ogmdols BsdsBHo sxodloMEs M®3M©I60dgX IO MROM Foswo s F950306s
Lodmomeo 4,33+2,07.

5960950, B396L B0ge Bo@sMgdeo 33930l 9909390000 890dwgds 3533bs0,
03 Bofiersgm®o 803MMBMOHOL MomEIbmdMoz0 s bsMOLbMdM030 (33¢0gdqd0
36003690356  9493@gbsl  sbgbl 3000l Fogo®  JumzoErms  FobgMIEODBI305DY,
50530560l 5 B0IgEHGL FBIMO  MOPBODBIOL  LEHMIIGHMEMAOMEO ©S DBMAS©
X 5IOMYMdSDY.



53GHMMOL BEGHOEPO W30S
85

51336900

1. bLAHMISGHMWMAONO 5 LMTSGHWO 9935009090l IMEOOL EOEYObEs FFoOHM
MO0 YOMIS3d0M0,  39MHIM, Bofiemsgol  303OmaermEmol 99350 agbermdol
50m9bMdM030 s BsMOLLMOIMO30 IMM393900, M3 boliosmMYds MBEPOYSEFOMEO
9030MxBMmOOL  IMRM630m, 30MMd0m —  3500Mmy)bG0  F03MHMMMY60BIGOOL
©MI0boMgdoMS S FoMdO  BOEOM, MIOYMBOm o3 gbols  sbgbl  LoFdols
dmdbggdgero  LobBHJIolb  BMBJ30MmboMGdsbBY s TgLodsdoby,  5ST0sbols
UG ™ASGHMEMAO0O S DMYs® X 6AOMNYMISDY.

2. bBHMISEGHMEMPOMMO LBHGMLOL 360369 M3zs60 33E0EdGdO, AodmMzegbocro
3993650030l GHOMogd@ob 35mMmEMma09d0l MM, LsFoMHMYdIE 30MHgdE0sL s Jabosb
3033gduEo 13 YOBITM-3OMBOESIBH0IMNO0  LEHMISBHMEMAO0MOHO  IBTMYdOL
Lo3Mdzgel 03 3OM3gLYOOL  FoM3oeoLobgdom,  MHMIgdoE  FodEObIMYMDID
O960BAbs s 306H0L MHYTo.

3. bsfersgmMo  3030M93MEMa0OHo  IMP393900 3503369 mMm356  493wgbsls
bgbl 3d0ol Fogo® Jumzowms JobgMmowoBsE0sBy — 353096(¢JBL, OHMIgWmsE 96
509603690m©sm  oldombBo  (L43MBBHOMEM  XyMRB0),  J9MOJBO® 9350 JOOL
5dBogmdol III 96w  ©93ma396LoGMdMwwo RMmMIs Lo®dmbmo (t=2,31) 0d305m5©
3530JLOMI.

4. 3300l 39M09LOL 253M3)E)05 @S 063 BL0ZMBT LogmbEHMM®W™M Kxamaol
930690wm3sb 853839000 Fgoaobs  Lsdmswm, 18,2% s 0,29+0,71; @obdombBol
aLbdYdo BMOToL OML 35MH0gLOL Fo3M3IYdS MBHMMYIMEs 21,3%-b, 063gblogmds
- 0,4240,83-, bmerm  EOLBOMDBOL ddodg GMOIolb  Fgdombggzsdo  Jmbsizgdgdo
960936900 3bs  FoGHMXOMI©S o 39009LOL  2936M39wgdsd  Fgoaobs  23.2%,
06@9bbogmdsd — 1,76+1,60. 50b0dbmen  3mbo3gdgdl  sHILOSMYIPIM 99350 JOOL
36MHMyMm9L0MGOOL 3HbIB305 SBs3OL FoEGdLML ghmo.

5. 39609LoL 063 gblogmdol y39msBg domsro Bsb396909o sxzodloMEs 6-9
Derol sbogol godm3azergmen 3mb6@E0bygb@do, 390dm, oLdoMBOL dbvdwydo bodliobol
OB 356 9065 3, 9; beagom Bsfiersgm®o germ®ol (330wgdqdol ddodg gm®Igdols
d90mbg935d0 305 0bgduo s50H9g3s 6,0-U, M3, B39b0 SBOOM, FoB30MHMBYdIMWO 0gm 565



53GHMMOL BEGHOEPO W30S

86
3oOFM  Bofigmogol 3030M93MMY0MMHO  IMM3939d0m, M99  S©0bodbme  Sby3do
9000bs6g  300Wwms 330l 3OHMEILOM O 39M0YLYIEO  EOMII0O  IMEMYOOL
509bMdom.

6. Bofarogm®o ©obdomBol O™l 3d0wgdol J0Mm39wso  JobgMmoeoBsEos,
35990 Jumzowms 999amdo BMmMOI0MN0S, 35M0gLom sHB0BYIdOL GOl WS J9GogLol
9000b5MgMd0L  59BH03Mds, o3 bollosmgds 3OMAMILOMIOSO VY39 (30b5300M,
OO 396306MHMdYIM0s 3000l Fogoc Jumzowms JobgMms MmO goxgMgdols
Mbob 8993009000 — 35130930l 96 MA6mMo Fofirmgdol sM®3939d0L botxBy.

7. bsherogm®o  8030M93MMA0MMH0  ©IMM393900L  @OML 5RO 5J3L
bsfarogm®o  93mbobGgdol yzgws 89dsgbgro 3m33mbg6EOL BMbd30e BrMBesls
953600~ @5 J03OMMOYB0BAMS MHHBOLEHIBEHMBOL IMPZY3L, Fglsdsdobs, 0dmbmeo
LobBgdol sgd390mgdL, M35 Fob30MmMBS 30Ol VMHFo blsEOILBIS sMMEMYOgdOL
296300060905, 3500 Mol Candida-Ul 4356M0L bLmZML odMoz3wgds S oo oMW gbE M.

8. 298m33gMms dogo 3mbE0bygbBHol (I o II ¥amn0) MIMHI3eglemdsl
509603693msm 306MH0L VMM 3030960l Bodmsm s BIWO MbY, Fbmeme 12,5%—
do ©530gdLOMES 30MOL WOHML s353059MBOWGdGE0 308096MH0 JEPMIsMgMds (OHI-
S=0,06), 0dgs s0bodbme mbszgdms IIM30IIMgds 393-bofersgol germGmols
33LOgOIOMb 396 ©©RO6Wo.

9. 356HMmMbAEHOL JuM30WMS (33E0EgdgdoL Jomowo sb39bgdgdo 6-16 figrols
Sb530L 498M33wgms g 3m630bygbGHT0 (I s II XaR0) sBRoJLOMEs, Mods3
X9M 300093 6-7 ool sbogol 053939000 21,2% 895000065, bmeom 11-16 Ferolsmgol
Lodmoerm  69,4%-b  dospfos. Bggbo 330603900, 39OMOMBEHOL  Jumzowms
5060360 IyMBoMgmds, 39Bs30MHMds 30MOL MOHWL sMILOMERLMZ563s 30409650,
31530305 36HMbom@ds  oldosbLAS, 05630030l 56mBo0gdds,
356530mbsEr MMy 339050, 3060 VMM LoMbOL CoMYBMIM0385 s boMolbmdM03ds
95396909ads s  doeosh  zodg  3OM39bGH0m  bofieregol  JozMmg3memao©ds
©M©393903.

10. ©@obdoMmbBol Admdo (I s II bscobbo) RMOIGOOL OML 353096
93990b5¢mds 860336b9em3bs 9x39dBHWO0 ogm (97,2%) dbmerm© dsdGHaMomazsyqgdol
dogdom, bmwm ©oldombBol ddodg gm®Igdol (III — IV bséobbo) dgdmbgggsdo,

SMBOWYOI0S B9gd0Ld O 30930MEH03900L gOHMMIW030 godmyqbads.



53GHMMOL BEGHOEPO W30S
87

365JH03Mwo M93m396@s30900

1. BEHMISGHME@®Eom® @5 LmIsGH® Qo930 J0MS M0 gMH 3530060
3906530670l X96IOMYMdOL 3339dlyeo 360530l 99998539000
5330009 MBSL.

2. 300@ob 3556  Jumzgoms  B0bgMooBogool QoL AxMOdgLYdES®,
Bofeogm®o  oldoMmbBol  Bmbby  AsbgomemdMEo  3ew30dol  gbmygbeo
99m30L900L  IMM393900L  EOML 59930 GOY0S 3530980l 36935653 9d0b
5603360l seram®omdol 93w9dsgzgds — LoFdol dmdbgergdge LobEGgdsdo Bs3zgdol
dobgMomemo  3033mbgb3Hgdols  Jgmz0Lgdol  IMmEglol  sMmM393930L  3MEM9gdE00l
dobboom.

3. Bofiesgm®o  oldombol Lbgoolbgs 9gBH3by sMLgdMwo  IMM393900L
3MmM9Jgoobomzgol — dbmdmdo s LYFMOsMm GMMOIol EOML Bs3dsMobos s0bodbmL
536d30Mb5e M0 33905 O 352MMYM5305, bergnm EoLBOMBOL 3dodg s doerosb ddodg
x3mG®Iol d90mbgzgzsdo, LELM39wo 9oL FoLOMIOIE 9930 YdGE0s >©0bodbMEo
939906500 d5L ©985BHML 3G~ S 3OMOOM3H039d0.

4. 30000l 353560 Jumzowms FoMgdobgMmoe0BYdMo  MYMs305  9BIIEGHIO0S
B5fes30L 80360M930MEMa0MOH0 IML393900L MLt gdol 909Y.

5. bGH@I>EGHMMYPoMEO0 BEGHSGHMLOL 360369 M3z960 (33¢P0eG0gd0, AodM3Egbowo
399365030l BHEogdBHol 3500m@my0qdol MM, LsFoMmgdgb Fomow3zswoxoiE0®,
LoLEBHYIOGHOMO, FoB6T0TsOMNMY  BEMIIGHMEMPOME  EbTMYOIL —  Fgwoffodo
LSAX GO 30608 OML LobsEosL s BofiErs3MmO  BWMMHOL  3500MEMA09d0L  FJmby

05303900 (39¢039 X3RO 259M05690L.



53G™M0L BLEGHOWO HB3LI0S

88

LSO 2.

3,5 feol 353930 IV boMolbols oldombo




53GHMMOL BGHOEO W30S

89

LyyGomo 3.

4 Qoo dsgdgzo III  bsolbol olbdombo  (LoLEGHgdm@o
303M3¢5B0oo)




53G™M0L BLEGHOWO HB3LI0S

90

Ley@soo 4.

3 ol 353d30 IV bomolbol oldombBoom (LolEgdwmemo
303m35%0d

’




53GHMMOL BEGHOEPO W30S

91

Ivane Javakhishvili Thilisi State University

Faculty of Medicine

Tamar Suladze

Interconnection of Dental Diseases and Intestinal Dysbiosis - Main

Aspects of their Prophylaxis and Treatment in Children

Introduced To Obtain PhD Academic Degree

Disertation

Research Director

V. Margvelashvili - M.D. PH.D. D.M. Sci. (dent), Full professor

T. Shishniashvili — M.D., Ph.D., D.M. Sci. (dent), Full professor



53GHMMOL BEGHOEPO W30S

92

All organs and consecutive systems of human body are tightly interconnected. Disturbances
in metabolism or pathology of any system or organ inevitably lead to functional disorders

and cause pathological changes in other systems and organs.!

The body’s symbiotic microflora is biologically important for the entire life cycle of our
organism as it determines numerous significant physiological, biochemical and
immunological parameters and serves as a sensitive indicator of a person’s health. Micro flora
in the human gastrointestinal (GI) system plays a major role in homeostasis, disease origin
and progression — especially during the period of a child’s growth and development. It has
been established that normal intestinal micro flora promotes the production of secretary

immunoglobulin and preserves high levels of mucin.?

Normal flora counteracts the colonization and replication of pathogenic organisms. Bifid and
coli bacteria in the GI tract produce the lactic and succinic acid being inhibited the
proliferation of the decaying microbes. Bifidobacteria participates in the synthesis of iron,
zinc, calcium and vitamin D as well as in the absorption of amino acids; they also synthesize
B vitamins, folic acid, nicotinic and pantothenic acids. Accordingly, qualitative and
quantitative changes of GI micro flora negatively influence on the organism’s ability to fight

against infection, and increase the allergic and the mutagenic potential of cells.?

Intestinal dysbiosis is defined as a qualitative and quantitative imbalance of GI microflora —
i.e. a bacteriological imbalance. This process is mainly caused by a deficiency or complete

absence of necessary microorganisms and the growth of others.*

There are several factors contributing to the development of intestinal dysbiosis, such as: the
degree of pathogenicity of microorganisms, the patient’s age, somatic diseases, the influence
of harmful ecological and environmental factors, the consumption of antibacterial drugs, or

an inappropriate diet.

It should be noted that the aforementioned factors are especially important and relevant
during the continuous process of a child’s growth and development. GI dysbiosis in children
is often expressed as oral changes caused by the continuance of the GI tract and the oral
cavity. The microflora of the oral cavity and GI tract is normally mostly composed of
staphylococci, streptococci, lactobacilli, fungi, corynebacteria and various anaerobes. The
dysbiosis hypothesis states that the modern diet and lifestyle, as well as the use of antibiotics,
have led to the disruption of the normal intestinal microflora. These factors result in
alterations in bacterial metabolism, as well as the overgrowth of potentially pathogenic
microorganisms. It is believed that the growth of these bacteria in the intestines results in
the release of potentially toxic products that play a role in many chronic and degenerative
diseases. Many factors can harm the beneficial members of the GI flora, including antibiotic

use, psychological and physical stress, radiation, altered GI peristalsis and dietary changes.®-1°


https://en.wikipedia.org/wiki/Anaerobe
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As it is widely known, there are several processes that depend on calcium absorption
intensity, e.g. the primary mineralization process and dental hard tissue formation, which
prevents caries in early ages. Calcium itself is delivered to the teeth by pulp vasculature
through mineral components in stimulated saliva. Calcium, phosphorus and fluoride
preparations are widely used to increase tissue resistance and ensure caries prevention in
early stages. Unfortunately, their clinical effectiveness is very low in cases of pathological GI

tract changes.!!

A bacteriophage is a bacterial virus characterized by a specific action against host bacteria. It
infects bacterial cells and causes their lysis, yet doesn’t affect human cells (and is therefore
safe for them). Bacteriophages are actively used in selected cases of infectious diseases, GI,

skin, genitourinary, oral cavity and respiratory tract pathologies.!?13

The benefits of phagotherapy:
They are safe for the human body and there are no known complications;
Phagotherapy can be combined with other therapies; and
Compared to antibiotic therapy, phagotherapy is cost-effective.

The aim of our study was to find an association between the dental hard tissue
mineralization, pathologic oral mucous expressions and different degrees of severity of

intestinal dysbiosis.

A total of 279 patients aged 1-17 years from Tbilisi (Georgia) were included in the survey (as
children participating in the study were minors, the informed consent of their parents was
obtained according to Georgian legislation). Examined children were divided into two
groups: The study group (Group II) included 229 children and adolescents aged 1-17 years
(mean age 5+lyears), who had oral pathologies (caries, acute or chronic candidiasis) as well
as confirmed dysbiosis of varying severity and stages. Group I (the Control Group) was
composed of 50 patients aged 1 — 16 years (mean age 5tlyears) with oral pathologies but
with no detected changes in gastrointestinal (GI) flora. Group II was divided into two
subgroups: the first subgroup with mild (I and II degree) dysbiosis and the second subgroup
with severe (III and IV degree) dysbiosis (Figure 1). The 131 of the 229 patients were
recruited in a dental clinic, where examinations were carried out with dental mirror and

probes.

The examination was carried out after obtaining the informed consent from the parents.The
prevalence and intensity of dental caries and level of oral hygiene were defined, and special
forms were filled consisting of demographic data (age, sex, address, contact info) DMFT and
OHI-S indices. The DMFT index was used (DMFT describes the amount of dental caries in
an individual and is obtained by calculating the number of Decayed (D), Missing (M) and
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Filled (F) teeth) * to estimate the status of dental caries and the Simplified Oral Hygiene
Index(OHI-S index) to study levels of oral hygiene. The Simplified Oral Hygiene Index has
two components: the Debris Index and the Calculus Index. The six surfaces examined for the
OHI-S are selected from four posterior and two anterior teeth. In our study only Debris
Index was studied as there was no need to study Calculus Index. Debris Index = (The buccal-
scores) + (The lingual-scores) / (Total number of examined buccal and lingual surfaces). The
higher the index, the worse is the oral hygiene status. Normal Debris Index values may vary
from O to 3. The 98 of the 229 patients were also examined by a dentist in the Analytical-
Diagnostic Centre of the G. Eliava Bacteriophage, Microbiology and Virology Institute
Laboratory, where all examined patients’ intestinal flora was studied, and the
aforementioned indices were also defined. In the laboratory the patient history was filled for

every examined child.

Patients (50 children aged 1-16 years) who had no GI dysbiosis, according to laboratory
study were included in control group (Group I). Their oral condition was also examined by
dentist and appropriate forms were filled. In order to exclude the influence of oral hygiene
on dental caries, individuals with satisfactory levels of oral hygiene were selected (OHI-S
from 0.7 to 1.6).

Development of dysbiosis is mainly based on quantitative disruption of coli, bifido and
lactobacteria’s colonies. According to quantitative disruption conditions the degree of
dysbiosis is divided into mild — I, moderate — II, severe — III and serious — IV. Therefore,
dysbiosis is considered as qualitative and quantitative changes of intestinal flora. Qualitative
and quantitative indicators of GI microflora were investigated at the Analytical-Diagnostic
Centre of the G. Eliava Bacteriophage, Microbiology and Virology Institute Laboratory in
Thilisi, Georgia. The following components were investigated in 1g of faecal mass:
enterococci, lactose deficient and hemolytic strains, as well as bifidobacteria and the total
amount of lactobacteria. In cases where the pathogenic microorganisms were identified, the

material for investigation had been analysed before antibacterial treatment started.

The qualitative and quantitative values of intestinal microflora were assessed (according to
the “Intestinal dysbiosis—SST 91500.11.0004-2003” patient management protocol)!® in the
following manner: if only 10-15% of microbes identified were uncharacteristic of intestinal
normobiosis, then the microflora was described as normal. In case the growth of atypical
bacteria was higher than 30%, and if a potentially pathogenic flora was apparent (lactose-
negative enterobacteria, fungi, cocci and various anaerobes) together with a decreased
number of bifidobacteria and/or of lactose-positive enterocoli, then the microflora was

considered as dysbiotic.

The results were compiled in appropriate forms, and the data obtained was statistically
processed using the Statistical Package for Social Sciences (SPSS; version 21.0 IBM Corp.
Released 2012. SPSS Statistics for Windows, Version 21.0. Armonk, NY: IBM Corp.).
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Our results show a correlation between dental hard tissue mineralization, oral pathologies
and different degrees of GI dysbiosis. As Table 1 shows, the degree of dental hard tissue
demineralization within the control group (no GI flora disturbances) was minimal. The
prevalence and intensity of caries was low in children aged 1-3 years, and they increased
with age. They reached the higher values during puberty (11-16 years). In this group, the
study showed that besides the normal function of the GI tract, dental caries was mainly

associated with inadequate oral hygiene.

Group II was divided into two subgroups: in the first subgroup that suffered from mild
dysbiosis (I and II degree) moderate dental caries were revealed (Table 2), and in the second
subgroup with III and IV degree of dysbiosis - high levels of dental caries were detected
(Table 3).

The both subgroups of the II Group were under the outpatient supervision for 1 year by an
infectious disease specialist and, if necessary, the appropriate treatment was prescribed
according to the severity of their dysbiosis. This was a complex treatment composed of
eubiotics and phages based upon the degree of dysbiosis. In cases of mild to moderate
dysbiosis (I and II degree), the treatment was comprised of bacteriophages according to the

individual sensitivity.

For cases of severe dysbiosis (2nd subgroup), the sole use of phagotherapy was ineffective and
prebiotics and probiotics were prescribed alongside. It is important to point out that in order
to increase the stability of dental hard tissue in cases of treated intestinal dysbiosis, dentists
were prescribing an appropriate mineralizing therapy. A year later, the patients who
underwent the treatment for dysbiosis and repeated analysis were also examined by a dentist,
and new instances of caries and its complicated forms were not detected. (Unfortunately, not
all patients agreed to repeat analyses of GI flora, and in some cases we were therefore unable
to study the intensity of dental caries). According to our investigations, dental hard tissue
mineralization was activated in 92% of cases after GI flora had been normalized and
consequently an appropriate mineralizing therapy was carried out. In the 8% of patients the
process of remineralization was not observed, due to the fact that some patients were not
compliant with the prescriptions and recommendations of the dentist and/or infectious

disease specialist.

The review of Intestinal Dysbiosis by Jason A. Hawrelak and Stephen P. Myers, states that
alterations in the bowel flora and its activities are now believed to be contributing factors to
many chronic diseases. Irritable bowel syndrome and inflammatory bowel disease have both
been linked to alterations in the intestinal microflora. The intestinal dysbiosis hypothesis
suggests a number of factors associated with modern Western living have a detrimental
impact on the microflora of the gastrointestinal tract. Factors such as antibiotics,

psychological and physical stress, and certain dietary components have been found to
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contribute to intestinal dysbiosis. If these causes can be eliminated or at least attenuated then

treatments aimed at manipulating the microflora may be more successful.!”

Over the past few decades, antibiotic resistance strains have dramatically increased, mostly
as a result of the inappropriate use of antimicrobial therapy. This process has led to increased
levels of interest in alternative forms of antibacterial treatment, including bacteriophages. -
22t is important to notice the link between the degree of dysbiosis and the high intensity of

caries with age.

The present study proved that GI dysbiosis has a great influence on the mineralization of
dental hard tissues, in particular, more severe the form of dysbiosis, the higher the intensity
of dental caries. The highest correlation between dental caries and severe dysbiosis can be
seen in children aged 6-8 (statistical significance p=0,005). This could be related to tooth
change, to their active growth process and often to the inappropriate use of antibiotics. In
addition, patients’ oral condition had improved after treatment with gastroenterologist and

improvement of intestinal flora.

According to our study, we may conclude that qualitative and quantitative changes of GI
microflora can influence the degree of dental hard tissue demineralization, which in turn can

predispose to the formation of caries.
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Figurel. The number of examined children according to the degree of dysbiosis

B and Il degree of
dysbiosis (Group |
Subgroup 1)

m -1V degree of dysbiosis
(Group | Subgroup Il)

m healthy patients (Il
Group)

Tablel. Prevalence and intensity of dental caries in the control group (Group I)

Age (Number) | Caries prevalence DMEFT index
(%)

1-3 18.2 0.29+0.71
n=29

4-6 72.5 2.2+1.4
n=11

7-16 82 3.75+0.0
n=10
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Table 2. Prevalence and intensity of dental caries in patients with I-II degree of dysbiosis

Age (Number) Caries DMEFT index P
prevalence
(%)

1-3 21.3 0.42+0.835 <0.05
n=50

4-5 57 2.57+1.121 <0.05
n=23

6-7 62.7 4.33+2.196 <0.05
n=18

8-9 64.2 3.5+1.743 <0.05
n=14
10-11 59.7 3.0¢1.0 >0.05
n=3
12-16 84 2.83+0.0 >0.05
n=6

Table 3. Prevalence and intensity of dental caries in patients with III-IV degree of dysbiosis

Age (Number) Caries DMEFT index P
prevalence (%)
1-3 23.2 1.76+1.601 <0.05
n=49
4-5 72 4.66+1.911 <0.05
n=32
6-7 79.5 6.17+1.528 <0.05
n=12
8-9 89.1 5.89+1.764 <0.05
n=9
10-11 75.2 4.0+1.000 >0.05
n=5
12-16 91.5 2.50+1.069 >0.05
n=8
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