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35992090006, €53 035cmboR0bmL beoolb mEz60830l Bemgoc BrogmBatgmdsl [34, 49, 56,
69, 65, 86].

3060l 6L ogog89d0, bloto Bo68mowmz9bgb dmgom osgagdgdel 80898L.
MGImYM0  ©o8006gdgde  LemBohnto  ooggdgdel  go8mgmmabgdedreg  dgodemgds
39630006009L.006036mmo Lod3hm3gde blotor 6LGdMIL oogowEgdel 8080botgmdals
363930 o Bmg g g3édgemgds ovgogdel sedmabgéol 398gz03. 3060l MEndo
d08c00boérg 33emocmgdgdo N3ghgboce 3ggg0e 393-b9Bemogal Lbgoolbgs csBaobgdgdabs,
07930 B3mg3g® obobo gomotgds 3gmeosw, 3d—b96emogol 3mdmmgdgdom, 396dmc,
30 39630l a3mbg300L Eo6HE®39398000 306306HMdgonema[88].

3n3-696mog0l oog0009893L bdotroe 096 dbemoglh (33emoemgdgde 306alb 3o,
o3 donmoobo 3060l @Gl mmEBmgobo  goelol  oB0obgdec  godmgmmobrogds
396Lo 9B 30 9ol CMEEBMZo6ol (33cmaemgdgdom, Bm8gembsiy 3gademgds 3dmbeogL
00360l 360 3603369emmds > 0960369809l  3n3—boBemogal HEoghel  agoyem
©800698539. yggemodg bdoto Lod3¢HmBos bogdasbo gbo. bocogdo dotomoo gemabrogde
3obhohol, 3gngobe @O  mEIghamyd  6oBrmogol  Byemymmmgobo  ov39gdgd0L
96(hg6m 3memadob, 3ol Lodbogbol L [101].

303-6Bemog0l oogog89%0, H™MBrmgda; 93933069870 do3Emgemgdgbigdols
o (30emgdol 96oLEaRoLmgob Bomgdolorsh, bdoto gogemgbol obwgbl & 3060lo oo
30()3060L B12 39B6mgolb otmggge 63060 90306 o 396bozomBymoe 96930980l
6™, Igbododaboco, 306390m go8mgemabgdol 3060l &30 Bo&3moggbl shEmaganmmo
gemmboho, G@Bmolb EeMmb doggolgdtrn ghomgde gobo3ask ShHEmagesl, Igmgzewm
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800@860 803033@86’3@0 60(7)8@0 860, dOQ)OOG 863038 3880)5303030 38&56@853@00

Byemyemgal Boogogl. oBoobgdgdo Loz8ome 3¢3036gmemos, 3ogeod 1ozt  bdotoco
3030@0 ool G3ob 338665360, 6«)83@03 38bod@mo 3@0503360@ 8080050@*3@
Qo%oosgbabb Db&%ab@sb Bob. ooémqgoo 3306@350 8000303@{][) @m66m3060b bb3o
10bg3los Bycmyemgdol o B0l Loboo, dogéed gl Leddhma8gdo gbolorob 33@0636000
b0 3emgooEd godmbodyemo oo bdotoco d99Rbgzgemo 65860. 35(3096(hg00 80@63 3ocmbo
06006 beogmgobo  0bagggzool oo 806[)0330’)636000 0683@063@0 dgocmoghol
80630006360[}0@30, 038306)QQ) ooémogon@o aqmobod)o 3306@360 60(4)8000@606@3[5
bo33360 60300036)3?)360[} 3360}30[} @06@3330[} 06@030000(4:[) ©o 33[}06@363@00
QooaGmbGoé@sb 60080063 bd)mao(bm@oaob, ob333 80[)@60036@)3600@00&00[) 3036) [37].

3300939000 oggboemos [99 | 80[)@6(‘038000308360 6)303@3{1[)360 ©0035090900
3603363@(‘0360@ domomo 803633@3&) dé)mso JNeo 30&)00@(06@0(!)000 @0030@353@
303036@)3630. 300’0@0 odobo, @0@806@0, &Hma gb @0030@360 démoso Jyemo 30600@005@0@0[}
@0300330@363@ o’oobs—ogod@méb 6063(‘00@336[} bl)30 éobs—%oj@méabob 0&)[}860060[5
doybgoogow, EmMgmEo3od 3060gL0, 003d0gmb dmbdotrgde oo Lbge.

a3oLhedmgdmagogno  Ggmpemgdlyo  oogogdgdel,  Gmgme  Jembognmmo
3060’)@(‘060000[} 60680306006363@0 030:']00014)0[}, 933@083 800603(4:3@ oblibobs
30630’)0@636[5 b06366938 30633@360[} QSUGdBoob dmdemo - Jodm - ob 30336)[)0@03030&
603 bodmemmmeo gobodntrmdgol géambo o 3oémpmbiohol 3obgomégdsl [76, 2,50].

bobemogol  oborgdomo  oB0obgds  36mbol  oogegdoly o Bymmymmmgobo
300@0(1)0[) @600[) NN 80(4)(500 303@360[} on)gsb 333—506@030[} (i)éod(bgg, 06033@
803(03@06@880 3060l Qén‘aoe. gb méo@néo 603003@0686860 agbod@mo Qoabaoég
oQamBGng 3@060801)(!)0[)03301) Q0030Q360b Qooasmbgoégbobo ©o 300600006)0680[)00330[)
[88].

dogérnobo Qmobgd)ob dgdmbgggedo 3060l mENL 3Bmomgdgel  Boé8moogqbl
360@0[} 30608&), 3060l Qénb 306@0@0‘)80 o 6@00[)000, 3060@006(1)0[) Qoosonggbo.
Bmg 900806L 5gbadbgds o(39h™bol bybo 30630, gl 30 Jugémbimdos [95].
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93000930memmgonds  330m939830  godmogamobo  sbmzoood 306l mEeYLs oo
bob@gagé ©0035009090L, 396dme 3oG0m—30b 3ot o035 gosl, 3693dmbaoliy oo
69395hmoEyem 9GmEohl dmeol. 98 33emg3983s oBggbo gbhOmEo ovgogdgdel
IEbocmmdal  gogamgbs  Lobhgdned  Bogmdobgmdody.  396dmeo,  3o6membol
©o03500980L  FEbommds  EoEgom  gogemgbol  obrogbl  306om—30L yemotiyem
08006989884 o gemy3mBol 3mbhEmmmg [93].

3300939030 0bggg oBggbo, Gm3 Ioemmbhol 960363 mgmmo Bogmdotgmdol
3oBg9bg0emgdo Bob 3LEGGAL gnem—Lolbemdotrmgms 36mdemgdqol, bmem dgemmgobo
Juemgoemol  gobemggol  Bomommo  3oBggbgdemgde  860336gemmgob  Bobodotrmdol
Bo68moggbl  3mEmbotnem  Lobbemdotmgms  oogoogdgdol o ablyemgob
39630006900boang0l [28, 76].

g30c0gdommmgont  330mg39030  obgfomos, Gm3  mGomnoe  0boggd3od
dqbodemme o3y 3000909em 6ol 3L Bo68moc0g9bL Ubgo Lobhg3neae
dogmBotrgmdabogalsy, GmgmEo3od mbhgm3mémBo, goemhgol oogogdgde o Lbgo
[77]

3060b Eybo o Logdemol  ImBbgemgdgem  MEZobmms PGB magemgogmmgbs
oobhGobgds 96 Fobhm  aggybgzombocmyo, 96039 BmEgzmemmgeyéo
(33000909306, 394-60Bemogol  dozrmazemmEral  bobgédmoago o 3vmmggbye
3300 gdgdol 03mbdg oabadbgde 53330l o350 8940b0B3gdal, 396dmco, 0d3bahghoL
o 960L3g30030m60 33000 GGodhmEgdal 3gbnbhgds. 98 ™ML bdoGsw >mbodbgde
3060l 6L e 3mg060, goénlnemo o dogdhgéomemmgonéo oogoogdgde [112].

1.2.  6oBemogyo 80 30mg30mmmg01&o dM©03939%0l gogemgbo
3900l 35356 JLergaemod BobgeomaBojzesdy
ool otoglne ssgacegbols 30BgBo,dombesgace Sbmagmmael dgyBogéos oo
docmolbbdggols, demmmmiceg o6 ool got3qnee, 8 dEagBaames Geod dob
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3963000693030 o BmmL LGNl dmodmBogemmdomo ogodhmEn, ™mEZ560830L
3o66ymde 0935093900l 0ok, Bomgdnme L3390l Igdocggbemmds o botalbo,
339%0L 6gyj080, b6gébygzol EomEgbmds o 03080376-dodonGo mog0ligdyégdsbo,dotal
6L 8036mmEz06088930L BHomEgbmdtage o mg0lmdcnge 3g8oggbemmds, gggybol
d0mg3mg0doyo 306mdgd0,bmBohéo Eo9gEgdgd0 oo bbge [127].

(360d0e000,6m3 56LgdmdL 830em 3033060 3060l EENL ™mEZobmgdls oo
Loddemol 8m8bgemgdgemo Lobgdol 3ocmmemmgogdl Imnb. 333-6oBemogol Jémbozyemo
03509890 ymggemogol 06393L Lo339d bogmogbgdoms dgbmgal otmgggel g. o.
bogongégdoms (33cm0l o639393L, GmAmmgdo(3, 0930l Bbng, s6olslyéggem gogemgbsl
obgbl 305339380 3doemal Bogoto  Jumgoemgdal LhGyddneols o  ggmEdatgdedg
[113,114].

65Bcmog0L a3emmEr0ls 3o 3rmg3memmgad bm&doemyé 8rogmBotgmdsda bed 8moget
337900 ©O0YMgo: MdEogddé0, 035(hgo0mo o hEobBohmemea[114, 117, 120].

™30gohte 803GBmammEs 36g30ematagdoeaed (95-98%) o Botdmeggbocmos
06ogermdgdem: dogdhgergmogdoo (10512 33 1 36 03g30emyé 80Lodo) moghmdszoemgdo
(1057 83/a36) o doggoemddgdhgiogdo (10510 8a/ad) ogémdnmo do3ermazemméodo
13060 glmdao godmatBggo bobemogol Bboto (105 33/36), 9bhgérm 3m3gda (10° 83/36)
0b0ggbn6o dogdhgeogdo 4360k odgoggdal Bmbol (docgomdaghgéogdel — pH 5,0-8cy,
cooghmdodhgéogoo pH 4,0-3cog).

9859800 o HE0bBagmEmo do3BmpEmEs Bot8mopggbl 8bmemme 1-4%
Log&orem Bobiol 6oBemogol 3o 3mdors dméaal. [117, 74, 6, 10]

3n3-606mogal  heoghol  Bozeemgimemmgonto  omggzgde  bdococ
©98m 300090700 bdodhgéonemo 0g&odaol agotmme godmygbgdedy, Gof3 gemnbrgds
0080060 3m3—69Bemogol  8o3m(3gbmBal  bo3emgdmdom, 8o3Bmdoms  dbmzadzeal
60mgbmd&030 o botolbmdcngo 398oc0g9bemmds 33emocmgdgdem [16, 14, 4].

6oBemogno 3o 3ermgimemmmgeno ©6®3939%0 gogemgbol obwgbl o6o doeim
39000l 80306 dimgommas dobgommndonsdg, o689 mmahghohneemo 8mbo3gdgdal
dobgog00, o6EM39o 63BmognE0 ™ gl cgoemLoBabm daliobgds 3060l meL
mEBmgob3g, 96089 (g0t bocgdnsbo gbs, 3gi33emoacmo pH) o ©.3., [93, 121]. 3533300
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0 8mBobrpmd dbo330 MEgo60d80 8z6rdbmdnstrge yggams 93Bmggbnto o gbromggbyo
gogdhmegdel 808060, gobLomBgdem 1bd ©060dbml sEHOEO30mbocmEe  33930L
3ogemgbo oo ™mE3z060838g [123, 124, 80], 396dme oGoLBmEo 33980L dgcoggzoce
060393> 65Bmogy®n 8030myg3memmgos, o3 30603063 m3mE 3o  dobobgds
390cm0b 853060 Juergocgdol Bobgeroemodapyosdy. [60, 31, 61, 51,72, 29, 80, 81]

3963000690 39469030, Loo 6963mgdl 3Gmagammodhogye 36mgerodgdol
©bg6r330-690emadgds, b3zmmmo8ogem 303339830 3060glol  gogé3gemgds GRgds  ace
36mdemgdoco [4.17]. 396dme, 936m30b 0bgor 3946930 GmgmEo3od 0bgemabe, 33900900
> 0gobgmo o Lbgo 3060gLol g036390mgde 1% — 32% ozoérgemgddo 3geaygmal, bmenm
08mbogamge  936m3olb  g3gybgdls o 939603030 bgmemoBogemo obozol d93339830
3960gbob goge3gmmgds 56% omBggl. 8Gogocmo 33emgge Nogal Loogndgemo 39333000
0L 330 30609L0b 036390 gd0l Fo3Ermgm306gdgem G0l 3—agogdhmegde IglBogemsl ondze,
36mdemgdo 8o0b(y BRgdS 33y, G0l ddbEEgdl gobgomgdymme g39ybgdol
bhothobityo 3o BeobozgBydo [2, 12, 22, 11, 48, 69, 73, 82, 89, 93, ].

3000l 8ogo6  dumgomms  g3ebgéoemodozool  g308mdBggge  gho—gémo
o050 bdoro 930mdd 533300 oL 330 Lbgoceslbgo go&mlnemo obaggdizegdec [26, 51,
16, 35, 104]. 5439 16> 93006036, B8 39360 IrMIgdo O 3303030900, GMmBmgda(;
1393806930 3533300 dbo3de 3060glol 3056390mgdol, 933039096 03 a3odhlog, ™3
3060l &30 oGlgdymo Jvsmmmmgonéo 3Gmigbgde o 396dme  IGogEmmd0cmo
3o60gbo o 36m39bhdn  3960306m3gd96 Lbgoolbgs  ©o930009393L  (36938mbagdo,
Lodotrcog 38930l 0bagggizogde, 3nd-606emogal hEogdholb dsmmmmgagde oo Lbgo) [36, 78,
54,54, 71, 11]

Gmgmty;  8g8mo  ogm  0bodbymmo,  3doemol  3ogoto  duemgoemols
©9806960m0Bo3008g  3603369emmgob  gogamgbol  obogbl 3398000 ogogdhmEgde oo
gobLognmegdomn  ogdéol  Lydbh&otel godmygbgds  [49, 30, 64], 3ogogbo,
06360(300b0cm7G0 33980 O 3Bmagamogho ol 9606lgdmds 96 8olo ygnemggdgemymae

[27, 79, 83, 54].
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03860 3y 33@0066)—[}60030@«)@008000 O 3°Q’38°°b 8006088885000, 60333000 obo 330
306)03b0b 803683@8&)[) 333@083 3603363@003060 &0l 3—030:1@0060 oéoéoeomﬁownéo
33990 (35g60L Imborgds) oo 960l azolmgobo dogagbos.

1.3.  6o6emogol 3o 3600?)'3@0 03@006)0[5 33@0@35330 oo 8alo
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803003@05330 3ol Qénb @mésmsosob QoasoQaaa?ﬁa

6oBemogol  dogbmdnmo  gemmEs  Bo63moggbl,  8o3émdomemmgono
35emb8&0b00, Lod8emol 8m3bgemgdgemo Lobhgdol modoll, Locooy 3n3ob gotces yggemo
96030y dmbs 3390080 33bgrogdo dogdhgéngdol, bem 3mgdals o 3GmAmBmgdal 000gdal
400-3cog Lobgmdol dydago Boe8moggbgeme. gotcos 3Grogombobgmdals, go33063930L
06393L domo boaéoqaém;;ge. dogoem0mo, dbbgoemo boBemogol 1 dem dogooglo dgo(zogL
oobemmgdoo 1012 doghgérosl. doybgroogace sLgmo IGogsmmazgéamgbgdols o Loybgabs,
0go Loz8ome Lodommy&os o Botr8meggbomos 306mdom 3vmmggbydo genmoom,
603gemo(3 8803 LEdomBE EOIm JocEgdyEmgde80 0dYmzgdd ©E306006.

Loddemol  dmBbgemgdgemo  hGogholb  Lbgoolbgs  8mbozggmo  goblbgogogos
d036mdnd  GomEYbmdem, bmmm  bm&HIoemyeH  emmGol  §3bosk  doGomowoce
0bogermdymo doghgerogda. gLgbod 3Ee8ogdamn sboghmdymo LhGgdhmam3gdo o
39333900, cmoghmdszoemgdo o vgh0bmdozghgde, géedyoéymaomo doghglmoacegde
©° 390emmbgdo. 5369039, 3060L Y30 Ybgo ggbgrgde 30 3nmEHOHYGe Sbogemdyemo
gemmbo  — 3036306989t LhEgdhmamzglobs o oyhgbmocogdol  Loboo.
698abhgbhyen  gemmGodo  ggbgrogde  Igobgdoo  0dgosmo  Bo&dmBoggbemgde  —
b3oGmgdghgde, BozEm3emoBs, bgoligéngdo. Bmgigé $9686mgemo vo30obal 3060l mEndo
08mBbogds  dgho  3gdmmadnéo  LhEgdhmzmzgde,  30bool  F3ya3ol L zmgdo,
gnBmdodhgingdo, Go3 dbgemos Boomgommml 3060l L bm&3smmy® gemmEoe o
1ROM EHMGO00 Jem™boBo30olb 1bd Bogobgtma.

3060b 6L bmEIsemyto  @emmEo  mogol  3mb3négbsoymme  nbo&oo
Bo68moggbl yzbem  Jozermdnmmo  0bg0800Logob ogel  gehm—géc  3gdoboddl. o3
Bbg3ool  boBoemmdrag  oLEMmmgdl  BgeBygol  moBmze8a, 803608  BBmogiglo
Lbobodotnemo Ggmemo bgebgos s Bomgdnemo Lombol yemodgs, Gmdgamayy dgdobo o
Botag3boglh 3060 6L o Loyemodogl. Loymmodsgo LBmgr 08 394960830l dmgdgwgdec
I9(ho0 60300 803ErmREN™EG00.
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6oBmogme bméBocmy®o gemmEs, goblbgoggdem 3otel welogeb, dotomocswe
Bo&dmeoggboemod 36odnotymamomo  doghghogdom  gbhglmdoghgtogdol  Lisboo,
Gm3gemmd  dmeol  boBemogol  Bboto  Bo6dmowggbl  0m3obobhyé  Lobgmasl.
3620300093000 GNMEH0Eb 8Eog3emgLlmdsl mogdhmdsgomgde o LhGgdhmm3gdo
3986006. 5pL60T6Og00 SbOgEIMINEE BrmMEOL BmgmEy Nbgo GomEgbmds, ©bggg
3r0300mbobgmds, o3 396Lo 3ymegdac 8lbgocm boBemogde gemobrogds. LBmEg dlbgocmo
6oBemogo Bo68moggbl ©odasbol m&3608330 dodhgéonmmo  gemmEel  30gobinE
6989631060, Loy 3030mdms GomEgbmos ©0mddol Joemombigé smgdohgde omgoo
B3600m0 65Bemogol gemmol. donbgroogace dbgmo 8GogocmEosbmgbgdabs, boBemogno
do360mnmmEd LoddomBE M 30cgdYngs8os Jo3ErmEOMZ60B83mb o Eo8gbodg
06Lgd0m  ogybgiodlisy sLEEMgal, G™Bgmmms  BmEal obobedboges ™mEZ60B30l K
30()o30600>  1BEMBggmmymazs, gLhGMzgbgdale o 9bEGMzgbgdal  E9o3lmEdS300d0
dmboBoemgmds oo bobdoeByemgdel 3gBmgal bgemdgbymds.

50580060L 668760 FozEmapmmmGd LihgeHommycos odogdolol, 8o36mdgdal

3PmboBo300 06ygos odoEgd0Lmbogg [14], beaemm bobemogol ogemmol (33emoemgdgdo
(c0obdomBo) gogemgbol obegbl 0336y  Lobhgdodg [58, 57] ofgeob godm3conbotg

Logmpbemol  3ofoggemoegg mggedo  3yd-boBemogol ogemmEol  oldoemoblo
33[)06@363@00, 6(08@0[5 30633@0 06@03000060 3060l Qéno.

333—606@030[} @0030@86360 3061)0 3*300636000 3060l QénElo aoso%gbéoégbb
30333000 obosao, 6)03 8335806)360 Q)003oq>860b Qooasmgob Qob303o. [14, 58, 57]

313-696mog0l 00350098980L MO0 godmBymogbgos g30mgemenddg soliobgoos,
96989, Gm3gemo3 OGNS bogdom, mmEmEM3b 306LBg vog;mgdol o vg3égmay,
beogmgobo  ooogoegdol (Candida) Loboom, o3 doymocmgol  oghmaednbnéo  Lobhgdol
@od380m85088 [4,3,5,6,7,8.9, 16, 23].

300@0@380[) Q)é)oob 5—10%—38 33@ 303036@[} 3060l Qénao Q)mésco:;os 806)[538,
35038, ‘35300006)@86000 o%mgao, 53@3@060 o 60@860. [18, 19, 20, 21, 106]

605@03360 do 360063@0 %@méob 33@0@36860 o dobo 808003@06360 3060L
Qénb @m65m3060b @°°3°@363683 %oéme N 6030’038@863@0, 60@806 33860030[),
60080063 BSmBoQ‘Joo 606@03360 %@méob Qo(4:q)333060b @émob 306)33@ 60630
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J390mg30> 0396960 Lobhgds, o3 brgds IGogommo EoogoEgdel vmam(3gbgdol doBgo.
3603369mm3g0600 93006036m0, B33 3138-65Bmog0l GemmGOl oBHXHEg3980L 306ggemagg
d0bodbgde 3060L Eydo brogds, 6o g98mgmmobrgds 9b8g vEolsbyéggemo mgmo
boogdom. [94, 52, 61, 106]. o83bothghol odggomgosl ob Leoggl 39639Lyemo
LheBootol, beozmgobo o0390gdg30l, v030gd0l, Byemyemgdol o Lbgs oogogdgdals
36mgm30tgds o 3060dom, 3060l @GNl mmEGEmgobo go6Lol dgmBatgmdam
3gbodemgdgemos g0dligemmo 6sBemogneo do3Emdnmo ggemmEol dogmBatgmdsdg [21,
31,41].
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1.4. boBemogol  Bozbmgimmmgon®o  obmggagdol  83nMbocmmdals
380500@82)0 ©> Hmo b@maoﬁmwmaonéo 305360’)3@@30[} 3350653583030

50030060l ME3560830 Botr8moggbl 960 ot mEgobmgdals o Lobigdgdol
16ommgl  3m83emgdLl, 9639 ghmEmmoE Bo6dmopggbl Logogh 500-3g 3gce
Ubgocoalibgs Lobgemdols 80 36cmz96088g3l, GevBermgdols 9080060l 736583856930 6006
©935009300096 Logeabemol desemmdrog [105] 635608880 80303y g59602056g3g30L
Gomgbods dlgg o§o6dgdl ob30bdamol Jumgommons §tggdol Gomgbmdsl o
39500396b 3olo Lbgnemol Bobols coosbemmgdoo 5-8%-b [91]. s3sborobogg, ggmemmzoo
36mpgbdo  Bo®BmBmdomn  mzsb088bs >  803Gmmer396083g30L  gemmdemogo
56Lgdmds  ogoBommmmzont  30Gmdgddo o oggbgb  5oB0sbl  Goodg  IgbodBbgg
ol 3083 L. 0636mgm 038006330 396nBygghemog  omBmBgboem
8036m630608393L  Boo 3069396 BmBoemye  Bo3Gmagemmel (80 36mdacaghe,
SYHORmG),  Gmdgmoy 39603063l 8036mmez06088g30  domdoBon6,
gtyodecont 0 037606 Bobalotmdsl, oy syorogdgmes Bobo $969Gmgmemdel
39606 h6gd0bomgol.  soBosbobongol  gggmeBy  Bo6B8mBooggbemmdocme oo
860836gemego600 394-60Bmagals hoghol 8o 36mmemmmeds [101].

39833939800 @38(h30398a0s, HmB EodsepdmEgIYEYHe Bghodmophgoe
bogbgb  glomgmacmzathgdol EHqi3gdhmtgol denm3atgdsl Bobo swag806gem, o
3930006 S[30emgdg6 3mhgbizon®or 0cm3gbye dodhgosms swagdosh gloogmmBy.
50060369 9B9dhb odgb 860336gemmgebo  BoBocemezonto obodbnemgds 303350L
Bobroo  mzo60830L  Logeogbemolbs > 3obgomotagiolismgol,  g9bbszyortagdom
6800 08beammzano o 03gé8gbhne drydBoggdmmdol 3gGomwmda [59].

BoBcrmogol coldoeBols 3etrgq(30s Bemofyogh 3e083emgdln Bocogedol:

o dotromoo  oogo0qd0L, Goy  gobws  eolbdomBol 803980 509335

8 37665memdol;
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e 80 36mmr35608805 Bogoo GgBolgbhmdol 3omBcdgbgdel;

o 65Bmogol oot mggnmo ogbd300b scggbol;

e 0g0 ©obdomBol 3mgdosl ayBggombomno 339300, 36g-, 3o o

LoBdom(yo 3930l gsBmygbgdoos [109, 112]

83350 5300l 9860 [73, 81, 95] T oo IT botsobbob 6Bemsgol cobdocmBals
6wl 6 3m896gdnmos  ogybdzombommto 3930l  0o60dgh, 6oy anemolbbBmdl
839656990, (3bmggamyo ©> Boztmdymo Bo®Bmdmdol dybgdos 3emwndhgdL,
Gm3gemooy IgbBggen 16060 9og0bmb boBemogel wobmggnmo do3GmdamzgbmBo oo
80 3650635608800 docmgoBonto Ggagizos. oybdizonGo 3398000 b3oow dgbadmgdgemo
bogd>  omwagh  6Bewogol  gdomBo  Bmzmg  3gtommob  gobBsgmedsdo  —
o685 30036g3060hgdob 3o8mygbgdol 30693y,

ognbgonéo 33900L o6ogo9dhnemdol 3gBmbgggedo, walbdomBol b 3eergdizame
0ygbgdgh  3GqromhozRl, GrBumgioy  BotBmowagbgs  Lozggdol  Bewybgemgdgm
3m830bgbhgdl.  obobo  LydliyGohgdol  Lsboos  BeoboBocwgedgh  mdcmogodiné
80 3660035608800 Jeo3yermofgogdol bgemgd3ont 8630, 30tggem Gogdo doogocom — oo
woghoododhgogdol.  3Ggompozgh  Bogiymgbgdesh:  moghnmmBs  (@yogoems 0,
6eo63589) 00 bbgs cmozmbiagstacegdo, 061emoBo, bocws 3-cgméig s bbgs [47, 81].

36g3009¢y0 3930 B08363gBcsBocmos 3o8cygbgdnem 0gbgl 3EmBocmrho 3306 gEBma,
Godmgdoy  BotBmoozgbgh  36Gg3oGopgdl,  0o8Bsogdymb  mpbsemo
80 365mm6356083g80L o39dgBg — mdemogGo B0 3EmammmEel Bo®3mdowagbmmgdBy:
Bocgoe—, @R @2 gmapodaghyeglo, ghhgmamgo.

8603369ammg605 5m06adBcl, (8 39— oo Icrmdacohogdo — 36 BoBmoagbab
3gboygemgdom mgodosl, 563y 6ol BaBemagol Brm®BmdomzgbmBol  seawggboco
36oogbgdol  1BGmBggmymegs  [95,98].  docgocomsdodhgogde,  3eemdocrhogdol
3gBo0agbemmdado  sGlgdymo, sbwghgh  Sbhodochogdol Blgsgh  Bogoogtgdsos
360w0gho6gbol (3oghgtomizoegde) o Bogdol LoBoboorBrgam 0bRHEmg0306980b
36:0099(300L LhoBgemotogdol. s3obmsbogg, 3Gmdomhozgdo 56 Bgodemwgds B0gszm0r36mos
Bo8emgal, olbobo 36> gobgobomme Gmgmyy Lsdgeegdgdo, GrBugday Sowagbgb
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6oBemogol gndemBL [105°]. 36g3065tqdl, Gmmgdoy 3g0;39396 gémEOHMYEO®E 369~ o
36mdomt0 393U, gBmgdsem Lobdomho 3gdo.

6oBemogol  ggemmEol  smeggbolomgol o Lhodeemodszoobogel  ogebomeo
393m0ygbgdo 36rgdomto3gde O gmdamto3gde, 9g36gmgg doemosh godmm 30dmaygbgds
o 396Lo3eErgdymo 6035 Fmodmgs doghgernmazoggdds, Bogoboy 3togoemds 33ecmgged
©9330@3bHnE0 dodhgbromazoggdol sgdygocmmds [10, 17, 37, 41]

doemm  3:bemgnemgddo, btodomin3gdel 808560 Fozeamdme  E9Balhgbinemo
dhodgdol gotrcmnm z956039emgd0d 860dgbgemmgboce godotrd abihgéglo agogmmgiodanl
do8o6rn [13, 15, 16, 17] Lodotggemmdos, 330600369cm Bemgddo omobodbgds o36mdms
6930Lhgbhmdal 3ol hgbogbzos qotmme godmygbgdyemo 9biedomiegdol dedotro
[www.ncdc.ge].

037503500, doghgéomazoggde ddhoneow go8moaygbgds 36rogomoa Lobol oboggdizonéo
©003500989%0L  Lod3yEbormme, oo JmEob  3ng—boBemogal, 3060L, Botr-Lobgglem
Lobhgdol, 3o6ol  @EYL, Lobybordo aBgdol oo ULbgo  mEz0bmgdal  0boggdizonéo
©003500989%0L  LoBoboomBrogamm. ogdom  3gggl  odmmgge 9z gmgg  gognee
3693065(hg00 3Ermagacmoghonéo 308boo [13, 14]

656cmog0L 11T oo IV boalbol obdomBal oémb oy30emgdgmme brgds ©o06036mU
obhodomhozgéo  Lodyommgdgdo  Jobmdomoe -  3ommggbnéo o 3smmggbno
do360mn™E0l EomEZ1630L FoBboom. 83Eboemmdal obygds Lodotms boBemogno
o6holigdho3gdom, GmBmgdoy 96Bgg0m0@ MEZYboggh Bomdoms — 3v0mggby
3036035608398l o bgeml 3Bymdgh ™mdmogodto 8o3ermagmmmal dtosle oo
3°360g0mgdol.

IV botolbol 65Bemognto obdomBol (wg3m8396Lotgdnmo, gotoyemgdnmo)
6mb o 6oBmogn®o 96toligdho3gdol séoga39dhnéo dmgdgrgdel dgdmbgggada, ggde
Bmgotrgdmdzoyme 3mgdgrgdol sbhodomin3gdol ob0dgbol badotmgds, GmBemgdal;
gotonm  L3ggdheol 96h0dozemeyme odhogmdol 16oGEl 96006 o 98oLorsbogg, o6
063165396 636030l b8y (mdem0gd30E0) do3Emagemmal [107].
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0930 2. go8m 33ecmg30L dgmmeegdo oo doboemo

J%0emol  3ogoes  dbmgoemoms  BobgtroemBoigosl,  3obmembhol  Jumgoemos
dogmBotrgmdsl, 3060l Ol mmEBmgobo  go6Lol  BmgagEoo  dsmmemmgeal
399mgemobgdsbo o 6oBmogn®o oldomBol Lbgowolbgs Loddodol boolbl JmEal
1600960 30330600  oboggboe o 980Loobogg,  Bepgdnem 33096
3035630806007 0m0 I Ebocmmdabs o LyemBohmemmgone 993900300
36magocmoghozol  m3hoBocmy®o  dgomegdal  3gLodydoggdemoc,  Bggbl  8ogé
39dm33emgnemo  ogbo 1-ob 17 Bemol obozedeg 279 d. odomoldo  dzbeagérgde
360ghognemoe $963Gmgmo 303330 o ImBoen. 3o:gob, I 33ndn (Lszmbhemenm)
39960006000 39333000 O JmBotEMS ol 3:bhobzgbho (50 go8m 33emgyemoa), BHMBgemamd(;
3060b ®6ydo  oGLgdymo  dommemmgoyéo  3Gm3glgdel  (3960gLol  0bhgblogmdal
Ubgocoslbgo boolbo, 3sermembiol Jumgammos o 3060l Gl cmmEBmgobo go6lob
300mmEnmg0s) 8ombgoogew, 96 onxedLotsm bsBemsegyéo agemmeal 33emommgdgdo. 11
33179390 3939960006900 o6oERgb0 229 358m 330mg7em0, BMBgEmd; CNEdMGEIHMEEMo
960em080l dobggoe oyILEEEIn ©oldomBol Lbgswolbgs Lo8dedol botalbe o
009603698meom 300cmal o306 Jumgammed dobgeroemadoznolb 3o6mmbiol Juemgaemas
> 3060l YL mmEBmgobo gomlbol ot 3ggymo  3smmermgogdo, ©®bedbymmo
35(309b(hg00 o34o3007 bggbobs o dbs30b Bobgregoo (3béocmo 1).

Bbéo@o 1. II 333030[5 6"80033@3'3@ ?)0333000 o amSoéQmo
396560amgdos Ligglobs o obo 3ol Bobgogeo

bygbo/obogo | 0-3 45 6-7 8-9 10-11 | 11-16

809006, 43 27 14 13 5 5 107
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3036, 56 28 16 9 6 7 122

bnem 59 55 30 23 11 12 229

393m33emgnems dogem  3mbhobggbhde (279 godm3gemgyemo) dgogolies 3okob
@630 o6lgdyemo ;33emoemgdgde. 3d0emol 3ozt Jumgommoms dgmdatgmdal dgogoligds
Botr8mgdces bmagemom §968Gr0gemmdal mergobodozeol (§968m) 8ogeh dmBmegdnemo
LhobooG o  0brgdLgdal  godmygbgdem, 396dme, 3doemol  Fogets  Juemgoemans
30bg6r00m08o(300L botolbl g063LoBmgEg0m 3060qlal goge3gemgdol o 0bhgblogmdals
dmbo(3989300.

3000l 3060g9Lol g3og639emgde gobobodmgegdmems yggme g98m 33emgymmemogob
39609b0c 93O 30600 Gobgom, GmBgmo go8mobohgde 36m(39b¢hgdde (%),
beooemm  3060glyemoe  ©oB00bgdol Loddodol  Eoboggbo 0brogowyddg, godmgoygbge
bmogemom  $0bo3gol  mE306aBozeol  gdl3geers  3mBohghol  Bogé  (19626.)
dmBeacogdymo — 330 0bogdlo, GmB3gamay bobosmgds 306aglemo (3), odygbocmo (3) oo
3o60glol  gotonemgdol godm s8mmgdnmo (o) 3doemgdal 30dooc. Bggb Bmgobnbgon
6®gdomo 006 330emg0L 3dmbg d0333980Lomg0l  96LgINO 38 0bgdLol 3mEgdhotrgds,
m3gemo(y 33m-L dobgegom ogoliogde Bbmemmme 3o6aglymmo o Edggbocmo 38acmgdol
$9800, 306000006 003eMgds, B8 d0cmgdel 9396330 3gademgds ayml 393306 9dymo
goBomemmgoy® (33emobook. Bggbo 98Go0m,  d306gbemmgob (2—4 Bemol) d93339330,
3%0emg30l (Booodghgl dmmotrgdal) o3o6z30 96 Jgodmmgds oyml o 393306 9dnemo
30BomEnmzg07 36039900296, 98athm8 5xbadbyem sbo 380y 3o8mgaygbge 385 0bogdLo.

oBygdomo 30609Lob, 567 30609l modol bhoceosde gboazoligdemsc goygbgdcono
gohoemyo 39mgdgol 3gommeml  3gmoecmgbol coyyol 2%-o0sbo blBoGom,  Gomos
39030Lgdc000 39gd30L 0bhHgbLogmdsl — cwy&ie Igaygerecmmdal smdomasbo 33oemoo.

303696030l gemmtrols 33Ebocmmdals o 3o6g80bgEommadgdgme mg&sdanl
Boo6930l 390093900l 3qboazaligdemsce gLodmgeog0m 3960gbol 0bthgbleyemdal 6o3seb.

3060 6L 30gogbn® Brogmdotgmdol googelgdoem I G. Green oo ILR.
Vermillion-ob (1964) 8096 8mBmegdymmo godoétoggdymo 3o6ol @b 3ogogbyéo
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obogduocs OHI-S (Oral Hygiene Indices-Simplified), mdemol  g06boboBrgHogoc
30330930000 16, 26, 36, 46 380emgdol cmmyol o 96ol8beog Bgroodatrgdl oo 11 oo 21
3900930l g9Lhedyemye Bgrodatrgdl.

3060l b goBothoggdymme 0bgdLol  860336g9emmdsl  gomgdeno  3docmols
bog00b 06ogglobo o 380emob ggob 0brggdLol (3mBotcogddn) 89369300,

393m33mmgnmgddo  3oGmeEmbhol  Juimgommams  Bpgmdtgmdals o 396dmco,
30bgogoholb  botolbob  dgo3olgds  Bo&dmgdcos 3030motnmo—dotgobscmyto
oemggmemyéo (PMA) obeogdloo, 8mbmegdnemmo  Schour, Massler-ob 8ogé (1948),
6obogoboy 3060b L d0ggbyéo odndoggdel 398093 WEdoemol cmEEmgob go&LL
3989353980000 Joemger—30lotrggel blbotom o gLoBmgEgam M&doemal Jumgoemgddo
bogdomo  3Gmzqlbol  3036390mgdcl.  9bedbymo  0bogglol  gedmboomgemgmsc,
@6doemob g9Lhodnmmnéo botrg ogmazs 3 bobommo — &doemal gommo (P), wédocmoals
o9 (M) o semggmemyée médommo (A). obogdle PMA  goBmomgemgds  yggemo
06Lgdnmo b0l Botgobocmnéo rgmdotgmdal  $080b goymagom 3dacmme Logeom
6o(3bg8g, GmIgemoz 0-3—ob a3oézemgddos.

0060b3oco 93¢mEgdal 8mbo3gdgdabs, 8lndnds omgemgds gobzogoho 1-4 3d0cmals
doo8mdo ogéocmol o 0-2 330cmob doodmdo m&dacmol 3ool 96ogdal 398mbgggedo;
Lbodyoeme Loddodol — 4-8 sbogdemo gtomgdals o 2—4 380emol oEe8mdo sborgdocmo
300l 96Lgdmdal, bmmmm oy 9bmgds dmoogh g ydodg 9 gtommBg dghl o 4
3000006 &doemol  3oql, 35306 gobgogoho Igozolicogds Gmgme; 8dedg. Joemgé—
3obotrggol  blob&oor Bo63mgal gobgogohol Lod3hmBob godm3gamggs o MEdaemol
JLmgoemgdde sbogdoma 3Gm3gLol 3og639cmgdel gobbodmge. 396dme, MEdoemal ol
186980, Looy 8080botrgmdl  gémbognmmo sbogdomo 3Gmi3glo, omgdgde yBE™
0bhgbloyoco, 9bagdom 396030 o6Lgdm0 gemo3magbol godeemnto Igmgdgol botydg
o> 3oliogds 39dgabontroce: 96mgdol 6HoMLgdMs — 0 dyemo, 3d0emeodys géocmal
obgdo — 1 gyemo, 3oérgebocmyéo medoemal sbogds — 2 gnems, beemm semggmemyéo
©6doemob 0bogds — 3 gneme.

3o6mmbhol oogogdoms 303639emgdal, 0bthgblagmdals o 33nEbocmmaals
Lodotrngdol coobocoggboce dmBotrgddo (12-16 Bemol oboze) go8mgoygbger CPITN
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(Ainamo, Barmes, et al, 1982) obwgqlo, GBemol Bobgogoos  3ebobBEYS
©6doemgdocosb Lobbenwogbs, 3d0emol Bagdgde, 3o6meombhmo $odol s6bgdmds oo
Loy, CPITN obrogdo 00535emolBobgdl oBosbgdyen Ladlbhos Gommgbedol
®gaobheoegdel  mommggan  gedmboggangzdy.  ogpecgdgee  LhmBohmenegond
©obobdogdocs  oagyememds  ogobogds 0-oob 4  dnewodrog.  ombodbymo  obogduo
godmoygbgds 060 Fobhm  JomeEmbhol  oogogdgoel  gogézgemgdals oo
0b()g6LonGmdol  gbobbogrmoe,  o6edgm  Bobmmbol  Jsomemmgagdol  8gemby
030003ymagmomgal  oy3oemgdgemo  LodEbocmm—3emagammodhozgéo  ob3otgdal
Beogemedols coabocoggboco.

30130960105 oo oo 8Besdemgdols 30800 300bg00 goE3g6Em 33930L Lhoenl — oyes
oy 6o dogdge dgbgdog o6 bgromgbné 3399989 > 9879850 omgdl oy oo
docmoblotogdymn Gogombormg® 33930b, oy 3603g6gmmmgboce goblisBrgtogh dogdgel
Bagoc 00 bheBopemmgoné 10636 mgmmdab.

BoBermoyo Bo3tmqmnmeal Gomgbmdoge oo botabbmdtaga 3oBggbgdemgdol
©ooggbs BothBmgdes 3. gamoogel Lob. dsgdhgtomagogool, 8o3Gmdommmmgool s
go6becamgool 0Blodhol ,oBoemodo 360 boosgbmlto e (3966 »woog6mB0-90“—3o,
bocoogg 1 36998 03930006 BoboBo (3096Lgehg96h0L 3o6og3g) BotBrmgdros 300 3930L, BoBemagol
Bbotool,  cmodhmBoogaopodne o Jglmcmodyte  Bhodgdol, 9369039,
doogocogdogdhgtoogdol, mogdhmdoghgiogdol  3eemmbogdol  Loghoe  Gomgbmdol
396LoBg60.  BoBrmognéo  803GmammEol  botobbmdtage o  Gomgbmdtogo
8nb(393930L g030bg30 brogdeacos (OCT 91500.11.0004-2003 «IIpoTOKON BezeHws GOTBHBIX
¢ mucGaxtepuosom kumeunuka) 393cogabooGo: oy  omobadbgdms  boBewogol
BeathBmdoe(ygbmBabioogol  stocedsbolosmgdgumo  Bozemdgdol  sGbgdmds  (10-15%),
beaemen 0o6o6Bgbo age 3o mdmogado Bo®8mBaggbgme, 35306 803Gmammmes
0mgengdm©s be®dol 03o63mgdd0, braemm sGohodnéo doghgogiol (>30%) 8o ©o
Bo3mdygmo byéocol Lodtrgang (coghemdobygohontd gbhtmdsdhgéogdo, bmzmgo,
33930 0 Ubgo), docgocomdoghgéogiol o6 emoghmBodmBatonto BoBemagol Bbool
omgbmdals gomemme 393306900, om0ngdos woldomBol (cobdoghgtomBab)
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oébgbmbo%s. 506@0336)0 do 36)003 3«)@0080‘3(4)0 80300 3300930 60630035@0 oBoéo@ob
“VITEK-2"-0b dgdggmooom(byéomo 1).

by6oco 1. boBemogol 3ojémgimmmmgondo godmjgemggol sdvéoho “VITEK
2”
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= =
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3000396960 80365mmE306083g30L  0ogbhomo 000l sEbgdmdal 3gBorbgggado,
3580 3300930 Boboemols s3> BatBmgdres Sbhodaghgeonmo mgtsdacl obygdedcog.

3530 33019300 botholbol Bobgeog0m, 63Bmgo wabdamBo aymazs mmb Lo

I Lyooos coobdocsBol  bobooorogds  6oBemogdo  mdmogotygto  doghgogdol
Gocogbemdol BmBogio dgBatogdon. 3smmagbyto 303Gmammes, Gmame) Bgo,

33603368@mq> N 806300006)863@0, me)co 606@030[} %nsdeoob 33@0@860000
6036930 (c0o03000980L Lod3hMBgde) o6 5x0bodbgds.
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IT byoed obdomBob bolioomgds 6oBemogal, doazocom— o mmogdhmdodhgiogdel
6omegbmdol 360h03nemo 39330693000 (Mdmagodyéo a3mEds). 53oLmobogg, dgobodbgde
30mmggbyé  doghgtrooms  3m3ymmoegdol  LBEooge  gobgomotgds o 3gademgde
393mgmobglb olgmo Lod3hmBgde, Gmgmogss: go@mtdmo, 3ol dh3ogoemo o
I9thgeE>0330.

IT  Lyoos  eobdomBolb  bobosoegds  3ommggbors  gogemgbom.  eobdomBl
00b0dbyemo gie3o dgLodemgdgemos aymb Gm3gmmedy Eogogdolb geho—gemo Lod3hmao,
6m8emol bbgo Led3hmdgdo Igodemgds aymb bobemogol 39emgdel sbmgdome oB0sbgds,
dog o000 §ermbo 3o agomotome.

IV Lhooo obdomBol Bot3mocoggbl Lhoosl, GmBmol émbsy 6oBemogal
MdM0gdhe0 BemmEs Bot8mmggboemos doemosh ocg Gomgbmdem. 8o3Gmdms
do600000 60mEgbmds Imol 300mggbn 96 306md0moE 3ommggbnt dodhgéngddy oo
beogmBg.  obdomBalb gl gm&ds 3godamgds  gobgomotgl  ™EZ060330l  Bmgocoe
0obybhgdal, 569800l, o30to806mBol M.

o(hgeohyeymo  dmbogdgdel  8obgrogom,  olLdomBol  Bgdmemombodbymm

byoogdom  oymms  LoBdmemyos, Gowgsb  3sGomguol  gogmmgds  3mmobogné
35802g0m06g39bs (05 63BemagH0 el (330m0emgdgRL Besrol dBgemos o Yoggemongol
56 560l Bgbodemgdgemo[79].

Bggbo  go8m33emgggdol  dgcegagdoosy  obodBmo  Liswogdol  Bobgogoo
3013096 @Ymags 0y Bgydemgdgamo, Goboyg gobsdoGmdgds T oo 1T oo I o IV
byoogbob 8eoB(39898L eatools BoBoBocmytdo 396Lbgog9ds, 58ohmd BoBmsgEo oldomBol

3o3mgemobgds,  OdmGohmbogen godm33emg3998g oYM bmdom,  ogydgem
90069800 dbydyd (I- II borobbo) oo 3dodq (III- IV boolbo) Lipoogdsce.

36m30em00, €G3 BBmogneo ™ol (33cmoemgdgdol EH™L sgomo oggL
6oBemogol  g3mbobhgdol yggeme 3gdsggbgemn  3m83mbgbhol 8mBemal, 336m— o
30 365mmEr356033cm0 9B0lhgbhmdalo o OH®egem 3933060l 3gdobodal oG gg39L,
d9Lodo8oboce, 087byn Lobgdol ogggoomgdol, o3 blotoc 3ol 3o s&lgdyemo
Lodérmagodo Candida-b ggotrol Lemgml go8&ogmmgdols o 8ol gotyemgbhmdst oB393L,
o3odhm8 cmomddol yggeme 3o30gbhl Boydotces 0gogg 0bbhodyhol odmGHmEG0sd0
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3060b 6L mmEBmgobo 306Lob 3960™Bol oogbmBal olvbdgmmoce bm zm Candida-
b 3939069090 QMEBol MOdmGEIHMGo Mo ©EoEsLHYGYYS. Looboemodm dobsemo —
3060L ©ENYL PEBMgobo 396Lob bogdolb Bo8mbooggbgzol smgds Boédmgds 183mdy
96 Lod8emol Bomgdoeob 2-3 Losaol golgemol 8989z, OdMEIHMEo Mo  33emg30
HotEgdmEd  bocogdol  Bozbmlzmdymmo  godm3zgamggeme O mmEBmgobocosb
Bo8mboérg(sbols 06 bocogdel omgligoo Lo 3390 booogdy.

yg9emo  303m33emg3e  (Hobegdmed  d8mdmol  0bggm&dotgdnemo  00bbdmdol
39993  (obotrmol). bmemm  Bomgdnmo  dmbs3gdgdo  Igagdmbos  Bggbl  dogé
3931303937emo €730- 96390980 ,,353096(h0b go8m 330mg30l 657)30-0656:030”( EI6IE™N2).

domgodnmo  8mbozgdgdol  Lhogobhogn®o  odndoggde  gobbmeszogemcos
3rmgEodyemo 3039hob SPSS V —22.0 (statistical package for social scienceis) godmygbgdao.

omgbmdcngo  8mboigdgdem  godmomgomo  Lodnsemm  9&omdghognemo o
Lbyobotmemo goobs Lodnsmmmesb.

93935399398L dmE0b goblbgoggdol LoeEBYbmgds, GomEybmdago oBggbgdamgdals
3990bg930d0, @ogebros Lgbhol — t 360igéondal g3o8mygbgdom, GmBrmobogaboy
godmomgmmomo  0dbo  Lo6EINbmgdal semdommds P (oo P<0,05, 35306 goblbgoggde
03emgdo LeeBdYbme).

odbotmo 1

30303500[) ddmdemab 05030063063?)3@0 056bdmdals 6860@0
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(bobgemo, 33060)

3030@3 bénqm 06030014)80300 33@330[} Bo@oégbob aaobgb. 8°333°6° 6o 33@330[}
30300U, 808@0606)3«)60[} ©o ooo:;obabnégbgbb, 0 obobdo 306), 38380 330@80 aooq)ml)

80’)6060@80’360 OQGOBSU@ 33@83030

oooémqm

Qosoémo 2
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0o 330 9393306900 ogm 353096l 3060l ENL SELENEaRLmgeb dogagboliorsb,
3659~ 0 39dg6hnemo 3960meol dmE3mbyem (3300 gdg3eob, 3gLodsdoboco, dmBoécool
ogthenco 3ol 3gGomeBo 3930389 go8&om dmmbmgbslmob, Gy 334-b6oBmogal
HEogdhob ombeosy Bbndndo o Lodyomm (coldemBolb I oo IT botalbo) obdoemoblol
6 mb mE3560830b Bogés dobo dgorgaligds 3o 339mmbomoce 3ga3g96bgdyemos.

3060gLol 0bhgblogmds (305 0brogdLo) yggemodg Bomocm 3oB39b98emgdl sxmbggs 6-
7 05 8-9 Bemol ol 30b 3933300 3mbobgzghb30 o 3gog9bd 3gLbodadaboce, 4,33 oo 3,5-U,
693, B3gbo 98600, 50blibgds 380emed (33em0b 3g60meom o 3060l &3 s&lgdymme
3o60gbnmo Eémgdeno (339hgbo Bmmotgdn) 300emgdel Gomgbmdao.

Jd0emol  30609Lolb  gogégemgdals o 0bhgblogmdal  dggtoce  doocmo
3oB39698mgd0 ooa30dLotrced 03 II §g3ne30b Bgmerg d393379a30L 3030969830 (115 3s(3096¢)0),
G03gemmd; g6 boBmogn®o obdomBal III-IV botelbo, 967 8dedg o nogtrm
3d0dg g8 ((3bGoemo 5 oog&ods 8.,9).

Bbéo@o 5. 30603[}0[} ao3633@360 o 0503%03(\060
506@03360 Qob?)om%ob ITII-IV bo&olbals @émob



55

obozo 3o60gLols 3°60gLols P
3936390900 0bhgblogmado

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 5,98+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

306)03[&0[} 8030’083@360 do@oos 80@0@00 ©o Qoam 30@363@00 obo 383, 336(’00@, obo 30[)
300360[50006 36)000@ 360@0[} 30603[}0[} 6‘)36’80@32’0[’ 30’0(’0836008 8003@(0?)[} oo 12-16
GQ)ob ob0330 0Q533b 91,5%, booq)m 32mq>ob 30603[)0[} 06686b03m80b 833@"83 aoqm@o
doRggbgdemgdn, Gmgmery Bobo 33emgg0L dmbo3gdgedn, 6-9 Bemob obozde o6y (33emoc0

nob 360@30[} 33(4)000@30 @o%ojboé@o.

6)00300(4)3 Bbé\o@oqaas Robl, @obbom%ob 86030 ©o 303(4:00 36033 ogooéaob Qémb
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Qooaéoae 8. 3o60glols 303633@360 6o6emogyo

0obdomBol ITI-IV botalbol cotrenls

100 ~
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80 -

70 A
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X
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4-5 63@0 6-7 63@0 8-9 58@0 10-11 63@0 12-16 58@0
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0036030 9. 3060gLob 0bthgblagmds boBemogyHo woldemBal III-IV botalbol
oHmb

N ‘ ‘ I

1-3 Bgemo 4-5 Bgemo 6-7 Bgemo 8-9 Bgemo 10-11 Bgemo 12-16 Bgemo
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obdomBolb  botalbols o  3060glol  0bhgblogmdol o3  mgoemboBobem
1600960 30330600 oobocoggbo,  Bggbl  Bogh  godmzgemgnemo  3mbihebzgbho
39309600069 L8 dbozmdteg 33ncde: 1-5 Bemolb sbozol 89333900 — EGMgd0cmoe
0b3d0emg0l  396omeon, 6-11 Bemob obogol 96y (33cmo@0 ©06330emg0L 3g60meals
35333900 o 12-16 Bemob — 8y8ogo ob3d0emgel 3gEomeol BmBotgdo (3b&owmo 6.
0036035 10).

Bbéo@o 6. 330@0[} 30603[50[5 osgasbosmbobo ©d 506@03360 co0boomBal
bo&alibl 3m&als 36)0’:0360’) 3033060 ol 30036030 d3333'3°332’°b 3053@3000.

obo 30 0oldomBols botrolbo 3o60gbols 0bhgblogmos P
(300 0bcogqdlo)

I-1I boabbo 1.390+1.847 <0.005
1-5 III-IV boéabbo 3.30+2.335 <0.005
I-1I boolbo 3.412+1.805 <0.005
6-11 III-IV boolbo 5.724+1.830 <0.005
12-16 I-1I boabbo 3.00+1.00 > 0.005
III-IV boolbo 3.860+1,215 >0.005
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Qooaéo&o 10. 330cmabs 3°60gLob 0bthgblagmdslio o boBemogyde aldomBals
bo&olbl 3ol neamogee 3038060 sLo 3mdGog0 3gianeggdol debggoo.

B |-l botrolbols oGl
H |11V bo&obbols Qﬁmob

1-5 Bemodeog 6-16 6emodcog 12-16 Bemodeoy
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Gngmer; 398mon 9b0dbyemo 3mbo3g3g00cob Bobl, godm 33emggel Gg8ymmiothgdo
(mog0 3.1 o 3.2) gdmblhtoergosl obgbgb, Gm3 doybgrogoe ™oagg 3330l
393m33emgnemgddo  300emob  3060qlol  g3og639emgdel  domomo  doBggbgdemgdolbs (oo
3°60gLol 0bhgblogmdol 8Lndyndo, Lodyommm o 8de8g amEdgdal 3Brm3mE307emmdal
39606B1bgd0lo, oldemBol 963gmbg (Lozmbhtmenm) 3o3096hmd $3nde  3060glol
ogthegmdals 89Lodg 967 g38396Lacgdnmmo gmEBs doemasb 0330000 gagdbocogds.

Bodyorgdyemo 33cmg30 Lodyoemgdol ggodemggl gogo390ma BaboliBotoa ool 360 080l
dqlobgd, Gm38 boBrmognto obdomBo 360d3bgemmgob gogemgbol obgbl  3ocm(30mdal
96mggbyto  3gomgolgdal  36m3gLgdBg. dgLododoboco, 3doemol  8ogeé  dumgoemons
dobgtromodo30odg  3060qLol  3o8oobotrgmdal  oghogmds,  GmIgama  bobosmcogdo
36mzeglacgdoo 93930603000, 3ob30Gmdgdymmoes  3d0emol  3ogoé  dumgoemed
dobotrommgdom go3gergdal ombol 3933069800, 3030730l gbomggbntre dabmeogdal
©o603930L boé3dg. 9b0dbyemo 30 30653065mdgdL 30em301dal 3Bg3oEohmd Eobdgbals
oengmE0:mdol  Igdndoggdel  oy3oemgdemmdsl,  Logdemol  3mdbgemgdgem  Loldgdsde
dobgtroemyo 3033mbgbhgdal 3gogaligdol 36m39Lel otm3g30L 3mEgds00L 308600,

053939330 6oBemogol 8oz magmmmEs  Eodm3oegonmmos  obo3dg o 339%0L
boboomBg. olg  Bogoemomoco, oboemImdommgddo  3Eggomatgdgh  doggoom - (o
oghmdogdhgéogdo, edm  ImBboorm dbo3de  mmogdhmdoghgéogdel  3Gm(39bdnemo

3330@836@0060 3306@860, boo@m 600‘30@&;60{1086)0860[) 6063333@0 bobgsbo
6000@860086030@ 3003@006[).

36gdthog 3393989 Bycay 33333380 otdemdgh Boogocom— S moghdIYHgHOg0,
85806, Gooopgo 3939398, GemBemgdoly 08ymagd0s6 bgemegbyt 3398989 — Jghgezgbyco
Bewebs 8603369036500 Bo®Bmagbotmos 996mdg300 (oo 306HmB0csE — 35mmggEo
Bogbmdgbom — sBogboce Loggdo  Bobgthoemgdol Bgorgobgde  oEgs6083ol  Boge

806[}5303353@00.
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888(‘0(7) OQGOHGU@OQOG 8080’)8@0606)8, 5306 303080@80) Q0838Q8060 303806)0
QOUBO(‘O%OL’ bOé)Ol)leO @0 33860[) (636886030, 38633@0, ba@m36360) bbbobmb 8(‘36)0[’

030bomgol  dmdemgdaligob  3g3égdoemo  9603698nE0  Bmbo3gdgoal  LoagydggemBy,
390039600 33930L boliooml 1-5 Bemol dbozol 353339830, Eocgobo3 gorgemaEom, B0
LBmGge ©badbnmmo oboze 0dbgdmes YRt m 0bogmdstonmo o 360336gmmmgbsco
©odm3oegdyemo  Lo3zggdo 36m@3d0360b d93000839bemmd0dg o dgbododabocy,
d93demgd00m 933903000 160096 3033060 oldamBol botalbolo o 33930l bolioomb
dméal (3béocmo 7. oogods 11).

3bGocmo 7.3306096cmmgob 85533000 3mbh0bggbhdo
505@03‘360 coobdomBob coodm 30cogonemgdo 33900L boliooondy

obo 3o 339%0L bobosoo 0obdomBols botrolbo
I-1I Inr-1v
1-5 Bawob obogo | 3bgd6rogo 10 (12,0%) 12 (13,6%)
n=73 396 gm0 43(51,8%) 33(37,5%)
bgemmgbého 30(36,1%) 43(48,9%)




qmoaé»oao 11.

330685@00305 ?)03330:0
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3005605385630 505@.)3'360

00LoomBol odm 30@86'3@330 338?>ol5 boboom%a

60 -

50 A

40 ~

30 -

20 ~
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636866)030

dgérgnemo

I-1l boobbols Qémb
B ||I-IV bo&olbols cotoenls
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Gmgmbyy  (3bEomowsb (jbéommo  7.,003603> 11.) RobL, Bggbo  33emgg980L
dobgogoom, d1bgdcng 3398089 dymog 39333000 30bhobzgbteEob oLdomBal botralbgal
dméral goblbgoggds dobadoemyos o 3gocgobs I-II botalbol cotrml godm 3gemgnemoms
12%, beagmen TII-IV botrabbol — 13,6%, 0330, 3603369emmgobo goblbgoggds oogadlotcos
bgemmgbn® 3390989 dymag 30333000 ML, Lo 8dedg oo doemosk 8de8g botolbol
olbdomBo 509603693mo0c 393600 dgd) 3o;3096hb (48,9%), gocotrg Abydyde oo Lodysemm
botrolbol (36,1%) odgob 3ggzgodmmos ogol33600, B8 bobemogyoe dozmazemmes
3390900000 O 8™ 30gdNeM0d 393330l 33980L boloomBg (cwoog&eds 11).

Gmgmb;  (3bmdoemos,  dmbgdodo  Candida-bL  ggotol  Lmzml oo
3936390mg30Lmob  o303306gd0m,  dolo  HE0EBodymme  Bogebgdmmmds  bdotoc
006036930, 039bm3m33ghgbhyco  sdoskol 363G mgmmdolbomgol  oge o6
Bo8omggbl Lg&omByem LododEmgdol, ondize, 96h0dozEmdnmo o3g0l Lobhgdal
©o603939%0L  398:393980, 3g0badbgds  3960™Bom  ogoEgdel  360336gemmgobo
dothgdo. Candida spp. yboto 3qLEgge 063080600696 MEBMgb go6LBg, GHmBemgdals
Bo628mggbocmod 3otrggem 60330, d¢rhygemo 93009000, 380¢m8 063580960 80 3mBneo
36m3glo  bdoGo  90bodbgds 3060l @6nde, Loymmsdsgdo, odgosmoe  ydbe o
6oBcmog9ddn. 0630800 (0030330690nmos Candida-b dodol Lemzmb hEobLbagmEdo300ler0b
doaz0lgds gmEdod0 — gLgzE™BogE0g30. beEBoemYHo S 306HMB0MOE 3mmzgbnEo
do36mnpmmmE0l 1600ge0nd8grgdal botydg Candida spp. 3gydemosc obdemBabs oo
mGBmgobo go&bol 0bazgqz00b 0boy3otrgde.

Gmgmby 393ma agm 906036y, oldomBol ™l sgomo odgl 6oBmogal
93mbobhgdol yggemo 3g8ocoggbgemo  3m83mbgbhol o3bg3one dmBemol, 8o3¢m— oo
do3mEmE306083m0 69B3olihgbhmdols o NEBMEgerm 3933060l 39dob0dal coor3930L;
3qLododaboc, 03nbneo  Lobhgdob ogdggomgdsl, o3 306o306mdgdl Jokol  weydo
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o6Lgdnemo  Candida-b  gg060L  Lemzml  g30860gemgdol o ol gocyemgbimdol.
398 0000b0367m0c006 398mB0boédrg, B3gb I Y3me30l mEogq d39331930L yggems dogdgbo
0 ImBobcol Bognhotrge 3060l 6L cmEBmgabo goélosb bocogdal Bs8mboogbg 3ol
06oemoBo. Bggbl doges godm3gemgnem 30bhobzgbhdo godmgmmobes Candida-b ggool
beogeol Bbeemmee 15 3gdmbgggo (3.4%), GmBgemeogob 13 oagodlots obdomdol
IgmEg 9393319300  (@obdomBolb III-IV  botolbo) 353096()gd30.  ooyd3o  3s(3096¢h000
60mgbmd&030 Lod3060l godm domo Ligohebe 3éo e83doggds 396 dmbgébros.

03603000,  LhmIshmemmgon®o  Lhodnbol  360336g9emmgobo  (33ecmocmgdgdo,
godmgmmgboemo  3d-boBemogal  hEoghol  vmmemmgagdol &ML,  LodoGmgdgb
306ggi300L o 436006 3™83emgdlnéo b8 3Eboemm—3Gmagacmodio o
byemBohmemmgon®o  obdotrgdol  Loagydggeml 03 36m(3glgdol  goamgocmalibobgdeo,
Gm3mgdo;  8030botgmdgh  mE3060B8ls o 3060l  @Ende.  oy3remgdgemod
3500 3390003030760, Lobhgdnéao, 3085630806007cm0 bheBodmemmgono
ob36930l 98mBgbs BgemnBode Lodigeoo 3060l YL Lobogoom o 334-boBmogal
H&ghob doommemmgool 3dmbg 85333980b (300m 39 3711939830 096009693000,



65

3.3. 696emogol 8ozémgimemmgon®o Eobmggggdel gogemgbs 3oem303dal
96c0mg 9630 39mg0lgdal 3Gm(39Lgddg.

Eohgth e 8mboggdgdel Bobgogoos [12,99,108, ], 330emob 85356 Jucgommms
306390000 80BgGomoBozol 3emzgbo, 85050 3gBoamBo oBgEoemaBois o Jotoglioo
©8056g30b  ob30, BBodgbgammgboe @3B oERYm0s  goemionBob  Bgorgabgdol
0b(gBlogmdsBg,  GeoBgmoyy  Bobobgol  LhGmghneedo  geoggds  Iyam3ol
bobbemdatheoggd0esb B0Brogdol geegaswm, 3060l b bombosh  39mombyto (33emol
89339300 — LhoBnematgdnem 69@Bygdo BobgGocmyto 3m83mbbhgbol 3gd33gemmdol
bo6489.

8065640l EgBolihgbhmdol sBggals o Jdocmals 3otagliol 8zEBocmmBobiscgols
Rotom  goBmygbgds  Imge  JoemonBol, Boreatel, Gebogeol  3Gg3seepgdel
50300335 ogde8 goBmgmgdgbol, 535856930b, 53w 3030930L, ggemgdol oo Lbgo
bobom, GeBgmmsy YIgeeom  3obhodho  od3  8066gemsb > obeghgh ol
0336593606300

ogBge, Geogmbyy 8g30m oy 5bodbymo, 3doemol 83356 Jucgocmons LoBgh
998960b 3oemi30730L Bogthogdo BotBmoeaghyb. sBafymd sesbgmbaytgmmo 3mmobozyo
bogo3ogdol b, sgommdtog 3hmigetgdnsh ghmew, 3oemzondol 3Gg3s6angdo
S30emgdgemos 006036l gBomagbyGom. B smBodbymo  3Gg3eGohol ©Edghol
Boybgroogoe, LoBybotmm, Bsmo 3mobogyGo gRgdGmd bBoGor GRS ©BO,
506500006, 3n4-63Bemagols (BhEoghBo 3oemznBob BgBeags o HhoBLImEGHNESs bow
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3g6bgds Loddmolb mBbgemgdgemo Lobhgdol Lbgoolbgs  3smmmmgaol s6Lgdmdals
3o3m, Gm3gmmmd dmeol dogdgms obo3dn goblognmegdem omLbedbogos bobemogyo
oldomBo. boBemogy&o gemmEol Lbgorsolbgo botalbol oldommsblo gogemgbol sbogbl
39030780l 3gongoligdody, bmemem  3oemizondel gbmzgby®n 8oBmegdol 3gazgébgde
oo 3oblodmghoglh 3d0mmol  3060gLol  80debotrgmdol  othogmdol, Gmdgmay;
boboomeogds  3Gmghgbotgdomo  ©935m(30boeom o  3doemol  Bogot  dumgoemos
dobgtroemyo  go3geagdol mbol 39330693000, ©9bedbyemo 3o gobodecmdgel 33—
6oBemogol  héoghdo (33cmoemgdgdel, 396dme, bobmmognéo gemmGol  obdoemoblol
™3(ho8oemye 8376bocmmdal, 3docmol 3ogoé Jumgaemoms 80bgéommodoeol o 3dacmal
39609Lob 36mazoemaghn ol semgmer0:30l 39436l sy30cmgdemmdsl.

P3gbl  8og godmaganggmre — qobdomBoo @osgagoyare (II $anege) yzgaps
35(3096(h0 goomed ggoBo—0bazqgizombobihol 30oBlyemoesl o 3gLodsdal 33yGHbocmmdsl.
6oBemogol  doztrmgimemmgonto  ©Gm3939%0l  3mEggdzes  BotBmgdos  ovoggdels
3omggbghogneo mgeedaol 3mbdy, o3 3obos oldemBol 8oBg3o.

Lgemggzenee ©g3mbhobadszos 3606303y doBotoymo aym 3scmggbyto oo
306m0mo  30mmzgbnto emmEol  gobowgn®gobs o ™goboddal gzdmggbyo
35ghgr090000 06a30(3069980L 9300096 S30emgdol 80360, 98 0Bbooc odmaygbgds

bo3no@33360, o’omag@moe oboboomgbm bg@adeon@’oo osoobod(i)go/oo\a@o 050030060:
L3gzooemyo doghgtromagoggde (Lhsgommm o doghgtromagogo, dmemogoemgbhyéo
3omdoghgtromazoge o Lbgs), 3moomto3gdn, ©mdemgdoy dgo;30396 3ommggbnto o
306)00?)0000@ 300000835360 do 36)0003@(’06)0[) od@oué os(boaoosob(l)gbb. 605@030[}
obdomBol 3mErgg300Lomg0l 308maygbgos o 3BrmmEgo6083gd0l 03ydgdg odBocgdyemo
36830606380, 60’:3@8603 o@oaoosob 6006)30@360 do 36)0003@0060[) 60(4:30080@636@360
06006 9.6. gndomhozgde (3BMBomH03900). 3m3Yemocnmgdo 96056 ol 3Gmdomte39d0,
6)008@3608 QOSSQQSZ')UQ)GO 06006 60q30q)m50dd)360860bo o @od(bmbod(baéogbob
19989 (60030@3860{1@3605—%00603, %0303 30, 0030080, 30030 3meM0, cmobgdLo o
Ubgo). gb 36g3o60tgd0 39030396 3003bocmo Fo3rmE3z06083980L 3yemhyégdl, HmIgemms(;
36060 33[)8830) oq)o@aosms Gméao@néo do 3600600‘;3360)30, Qaméan[';mﬁ 300’)0‘3686360
©o 30660000@ 300)008863(4)0 do 3600006606083360 o 38d3606 38000@[)0038@00 3060‘)6860
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be68ocmyéo  8o3bmapemmeol  gobobgomotgdmmoce.  3Ggdomionzgdel  gmbdg  brogds
obhobbgyemgdol (LgA) obcoydipod, mgozmizohgdel o3nbdisecl agogmizedyéo odhegoioo.
oLgmo dom3rg3o6ohgdal N3ecohglmdol Bo&dmoggbl ob, 6md 3ol 393cggbemmdado
393530em0 80 36mmErz56083980 — 9693000mz9b7E0 O SEHmYLo 3YG0s. IBmdomtn 3900l
393500396900 80 36mmE356088930 dgodamgds aymb goblbgoggenmo.

obdomBol bokolbol 8obgogom, 83nEbocmmdol dgmmeon ogm goblbgoggdyemo;
396dm, 6o6emogol 80 36mg3mmmmgon&o obmggzgagde dbndydo o Ledyommm gm&dal
(c0obdomBol I oo II botalbo) cooggbol 3gdmbgggedn, 33n&bocmmds Boédmgdcd
0bogoyoemydo  836dbmdgemmdal  8obgogoor  IgEBgmemo  dodhgomagoggdam
(3ogmmge0300) > 35309690l sy30emgdemoce §bndbgdmese o3ybgzombocmno 33900,
693 gneolb3mdcos 08 3mbgdtrng 3Gmydhgdl, GmBemgdls 39LBgge nbo&o sogabmb
65Bcmog0L aE®mEgNmo 8036md0m(396m80 o 8036mGHMg6083mo domdadonoe Hgog(3oo.

OSUSdBoooGo@U&m 33060[} 3380@336@(’06030 BSQooE 8(335063‘3@0, BbmSSQ’Ué’O ©o
30360063@0 Bo63mdmdnl 36)09@3:1@360, 6003@3608 33080385 50030@(0— ©o

modBemdogdhgthogdl, Lo g3 ded 30g3b, 39693603 obhomgliocosbgdl.

bogenggemomee (3Bed0emos, 68 ozgbgi0mbacmyto 33985 bganl 1Byemdl 6sBemsgol
gyR0cBob 903g63L, SbEmgdl Bogool Gereml mdemogshno 80 36Gmmzs6088gdol
ogogusggoobomgal, 539835cdgbgdgb B0 3EmeerzsB0BBms JremeBoBagont GgBolihgbhmdsb.
ogBg3ombocryt 33905Lmeb gmo 353096hgdl 3769300000 €9g3mBgbo3esl Bogmeo
6498375390 39833900 3GmedBgdo (3953060, 0maEHo, 860Bo, bagm, s6ogsbo, 36odo).

8603369emeg605 5006036, B8 dosmm  sorgBermgymgddo  bhodocsdo 3930l
8085600 B036mdmo GgBoligbheo dhodgdol ogathorm gogisgmgded, Gy bloowm
3963060039800 85030 3096(BmEm ©> oo s6otombommnéo go8mygbgomn,
byew 1036 3eBo6os 0bhgrglio semhgbodonmmo, Sbhodsdhgéogmo Lodysmgdgdols —
doq(hgtoomagoggdol 8o8o6ron (M. Skuznik, E. Staunch 2006)

dogihgthomagogo BotBmamggbli doghgogm g06nbl, GmBgamoy  bobosorgds
L3q(30930 39690 BeogBgogB00 Iohtoesbo dogdhgtaol BoBoron. 0go s0bazoERL doghgtornem
15690093 0o 08393L 80> E3Bemal, 535Lmsbgg 6 BrogBgrogdl swsB0sbols Y3Ggwgd8Y oo

bén@oo@ 336353@00 Sooooosob. bodd)émmo:goasbo bdd)oné)oq’ 3030’)0886860 6063383@0
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Lobol 0boggq30n6e o035gdgdel bod 3EMboemme — 394-606cmogal, 3060l, oer-Lolggbm
Lobhgdol, 306l @GN  MEBmgobo  go6Lol  o93ggd0L,  Lolybordo  3Bgdal
3smmemmgogdol o bbg. émb.
0393900 3 3Eboemmdol 9L Ig8ogge Y3ecodglmds:
* obobo LEymoo 336939mbo 563006 5380060l MEz56083ologol o s8oh™mB 6
060l Brg30Lh0EgdYmo 963 9600 FoEMYMgdY;
*  3OgmMmghodns 390o3lgdocens Lbgo mgeodanem Lodnommgdgdmob;
* 03939000 d3Ebocmmds 0bhodom o 30gE0300Lcrob dgc00b9d00
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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
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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,
zing, 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.3

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°

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


https://en.wikipedia.org/wiki/Anaerobe
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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.!*!3

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 5+lyears) 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
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
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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 0 to 3.5 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.).


https://en.wikipedia.org/wiki/Anaerobe
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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



101

impact on the microflora of the gastrointestinal tract. Factors such as antibiotics,
psychological and physical stress, and certain dietary components have been found to
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. 13-
2]t 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.



102

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

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

M III-1V degree of dysbiosis
(Group | Subgroup 1)

B healthy patients (Il
Group)

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

Age (Number) | Caries prevalence DMFT 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+41.121 <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 DMFT 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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