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3MOM39000, MOMAOoL  Bsd3MObocrm©  godmoygbgds 030l Bsbsi33egdomo
0965305 (399m- @5 39M0GHMbIMWo EOsE0D0). MMI3s 3963 ©Os0Bom doomfgazs
69000 BHmgbobgdol gwo0dobsgos, o3 bgwl  MHYmdL  sbogdomo  3GmEgLol
39630056M905L 5 39MHPOMZIVIMEMMO H535¢0J0JOOL MHOLIOL FOBEOSL. 53 BHMJlobgdol
369360LMOJO0 FoMdMmoddbgds bsfersgdo JozMmmdgdol dogh 30egdol 139MTgbEsE00l
@OML  [5]. 30@lmsb ddmwo Mmgdonwo  GHMmJuobgdo Lbgsolbgs  dgdsbobdom
9md0909096 9bMmmgwomdby: sbmgdomo 3MmEglols s MmJlosEoMMO  LEBHMILOL
30HOs,  SBMEOL Mmool FoMdmgdbobg  Bgaozwrgbs s  9bmmgwomdols
3OME0xgMs3ool  0630d06Mgds  [4]. ymz9wozg gl BOEOL  39MHEOMZILINWMMHO
Q055350090900 2563000560930l GHol3L s Loggwomdol dsbz9690genls [6, 7, 8, 9]

wM9dool dJmbg 35309630l 93MBsMdOL  9B9gIGHMIOMDS oM 339Mfows©
©59M3000909wo  Boferogol  FwmMol  993sygbermodsBg.  bofiemsgdo  s@LYdMO
0543960900l  MPgBHLMds  9b5gMMdOS. bIfeogol olGswMGo bsfforo Lsr3zgomglm
39090l HoMImoagbl  35dBHgM0gd0L  BOHOLZoL.  Bofierogol  Fo3MMBEMGS,
doGM0MOO®, BAHDOWMMHOS s 5d3L 5Q3BHO300L dwogho Mbsto [10]. ob o6 3390w
Ol SbOWMIdL MOHgdoo GHmJbobgdol 99@sdMmEoHddo, MMIGWMS 539FISE0S
bl Mfymdl -0 3OHMyMmgLoMYOL. MJ-0 OML 5EYO0W0 5931 OLBSIGHIOOMDBU.
ol 5d09MgdL O30 E0 BHMJLobgdOLs S 96MGO0MO FgEOEMMGdOL FoedmJdbsls [11].
530¢™d, bsfersgol dozermazerm®mol dglfogws s 99damdo dsmmgzs 3b0dzbgermgbo



393300l MMHgdoero GHmMJulobgdol Mbgl MmMPsboBIdo s oomAxMdILIOL 0J-U
93mbg, B GO, 00D Ayma3 353096@ s LoEgmEberols baGolbl.

006390l 9939560060l IJmbg 35309639080 BoJLOMGdS MHMYMEO 3 S9MMOMEO
— Proteobacteria o Actinobacteria, 55939 9659MMdMo Bd5dBHgM0gdol — Fermicutes
30mbogdol FoMmdo BEOS. 00M3IIwol ©3356MH0LbmdOL dJmbg 35309539030  FoOHOMDOL
MEgobol  [o®dmdJdbgeo  F03OMMGmYb0BAd0. EILEEIMBOm  FoMmEMZobs
§oM8Mo 96l 9HM-9M00 305356 BoJGHMOL b5fersgmo dsG09MmOL oligwmbjsosdo [11].

0060300l ©930560H0bMdoL  IJmbg, 29bLIIMMNGYd0m  3gdmEoswobby dymax
353096390380, ys0bmds 253009000 MBOHM B0, 300MY, DBMYSWI, 3M3YWS305d0
[12]. gs0Bmds 1939 330l Bofiersgol germ®sl s 0393l JMmbozmwo sbomgdomo
36Mm39LOL gob300569dsL. golismzasoliiobgdgwos olog, MHmA 39dmEoswobby dymao
3530963900l 339000  FgBe3gdo  (dmIF3mmo  ©Modo  1533900) O
990035996GHMBMM0  gms30s  bgwl  MHgmdl  oldsdGHgMombBol 9630056 9dsL.
3900@050BoLy @S MW AHOIBOWGHMOE00L  3MFB0boMYGOMEs©  BosBotMmgds 0393l
39006530306 LOLEBHYINMO  IMM3935L,  F60I3bgM3zsbs  F30MYds IOl
momEEmds, LobEHMEWYMHO FmEmEmds (stroke volume), o @30l sGEIMO0L 6935
5 3¢5Daol I 3EXMdS, F0dEgds 25630m5MEIB 303Mm3Mmgdos, 303m3GH)EB0s, Bobbgbs
3560 3MFol osLEBHMWMMO EOLBMBJ30s 96 39M0RIMOMWo MHIHBOBEHIBEHMOOL "Mr393s"
[12, 13, 14, 15]. ©05¢0Bol 3010 (3900OHOLIL 356305090 ds 303MmGHYED0ST 30, Mog0l
db603, 890dgds 296530MMIML gmeol, 3060l sb bofiersggdol 0dgdos [15, 16].

500530560l Bofiemogol do3MmmMBEMmeMs  3033egdlve0s, gu MOl MEYEOBIM
doe0sb  5JBHomo  gMOMOIOOMBSS,  BJMHTI6EHJOOL  IMZ5BIOHMZs60  3MI3gdloo,
HMIadoE SO gdb M300MOGLOE M350 RGOMZ0, MMIMOE LELMYJdIM, SB939
95369  xMbd3090L.  @IWoIEGHMOO  —  TYoxgg, Fs3Ged  3OO0EGH0IMMO  dssbLo
99656PMbad Moy BodBHeogdol 98 WHBIMToDBM  JM3MWH30gdL TGO, Mo
36003690356 MMl sLGMEgdl 965 dbMmErm© Bofieregol xsbdMmMgEMdol, 56539
DM, MOYBOBAOL K 9BIOMGMdOL F9bsOBMbgdsdo [17]. Lbgmeol 0dmbr&o
LobBgdolb  osbwmgdom 80% MO HYOIMWos  39F-b5fsgz0l  GGodBHTo, 6o
901»0mgol  bofarsgol odGHom® OB, bofiersgo 230035DmdL 0dMbmGo  3slmbol



932909008 Mb03ore  FglodegdErmdsls  5bodbe  MmMsbmdo  Fo®mdmddbowro
55350090900l 369396300 56/ 3379MbsEMdOL O™ [18, 19].

5396005, O™ MMgdomwo GHmJbobgdol Lobmgbol Jqgdi0Mgdsl y39esBY
390 MBONB3gYmRl d5d@gM0gdol — S. thermophilus, L. acidophilus, B. longum
39bL5BOZOME0 Brom©gbmdoom (=45-10° CFU) 99933900 3OHmdom@ozgdo [20,21,22].

LSEEIOLME  OOODDBY  FYmBo 3530963 gd0L  Logmabeols  bsGolbo,
396LS3MNMgd00 03 J90:nb39390d0, MHMEILSE Bb3sILLZS MdOYIEMO s bwydogdEmMo
d0BgHgdol  250m 3960 bgMbgds 03Ol FHOMIBLIWIBAFHIE0S,  2oTxMDIGISL
BoFoMmgdl. 35309639006  Logmabwol  boby®mdwogmds  360836gwwmabs 6oL
533009090 sbmgdomo  3GMMm3glgdol  3M939b30sLs s F3MOboMdsby  [23].
Bofarsgol ggaw ™m0l ©oLdsdGHIM0MBO MJLoIEOMEMmO LBEBHMILOLS s SBMgdomO
36239606 GOM-gOHO [goOHMmo, Brdol TgLFogzwsE EOMMs 256353¢Md5d0 vy MBGOM
39 96009369 ™dsL 0dgbb.
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0MIsMmgMmdom  LodoMmzgermdo  4359MMH0  BHMIBLEWIBGHIE00L  3BIMYMSTs SO
50mddggdmes, bmwm  gmabswo  ©@mbszo0m  Bs@o®mgdwo  GHEMsbldwsb@oisos.
dbmwme 30-35-099mbgg305 Hgerofodo 35306, HM@gLsE oswoHBY gma3 353096
509bMds 3OMYMgL s 0BMYds - 200-250 sboewo F9dmbggzs ymzgwfierowm®ms.
d9L50530L5, WOSEODHYY bbMIO3500 FYMB 353096 LogmEberols bsGolbol
39U Ix MOILJISE B0TIOMVIENO 3300935 JIBLOIMPOMPIM GO YOMISL 0d9bL
B39bL Mo mdsTo.
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9399665¢0Md5909 s 33OBsMdOL d9dgR (0b. sbstrono Ne 2)

2. 15O ODBM 396GHMOL 35309DGHIO0L FILEOMObEHJLEHObMOO B30 dOL godmzargbs
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3. 3000b35M90Bg  OYObMdOm FJgMBgMen  1533eg3 @O LOZMBBHMMEM  Yama39ddo
dbbgowo bsfersgol JozMmmBemmol M30LMdM030 S MoMmEIbMdM030 sbserobo
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29909969000, VoMo cmboom = 80-10° CFU, 12 33060 256053¢0md580 (3md3ergduols
0905009063580 bbggdmsb ghmo dgomes S. thermophilus, L. acidophilus, B.
Longum, 20 x 10° CFU)
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Q553500935Lmb  SbMEoMgdIMwo bozzowmds 1990 frosb 2017-dpg  135% s60ob
239BOOWo [24], dcaenm Imbs39dgd00 bmzom dmbobargmdol 10% 509b0dbgds 0o
[25]. "Global Burden of Disease" 33cr9g30l dobggom 1990 figel od-U dbmgerom
9s19GHod00 103300056MdOL FsB39bgdom 27-9 sEA0Wo 93535, 2012 {gerl — 89-14,

OILEOIMO0M 30 53 95396009 ds MBMM IgBo foofjos Hob [26, 27]. 2017 gl
ALMREomdo IB0JLOMES MJ-0b 697.5 doErombo sbaero Jadmbgzgzs (439ws BEGsOOU),
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95050 30bIBLYIMO VOMmYOMEGOOL 25TM. ¥930M0 §399bol X sbs330L doxgEHOL 2-3%
LHMOHg©O 00Dl BJsMYds. 89369 MBOM dd0dgs Fob30m9M9ds© 939969330, Looa
5 5MLYdIMOL  0M30ol  Bsbozengdomo  9Ms3ool  Lomobsm  mbol
BOH6390gmBol 93mbmdozM®o dglsdergdermdgdo [30].

505505, MJ© 9MM-9OM0 Y39wsbg bobrx0sbo 9350, 2oblsMmEMdom,
000300l 93056H0LbMdoL  d90mbgzg35d0, OMEILSE  353096GL o0 Bo  b6/s
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80% EbmMzm™MdL ROHOWMgo 539M03580, 93MM3sLs s 003mbosdo [27]. 2019 Farol
9mbs3989000 -0l LsgsMsMm 360935 gbBHMds s®ol 13.4% (11.7-15.1%), bmeom
000390l ©55350Jd0L GHgMm0boE 1EHoE0sBY 8gmxzo 0T 3530963)JOL MoMm©9bmd.,
MMIwgdoE 006030l Bsbs3E3wgdom gM30sl byFoMmMYdgh, Lbgowolbgs FgxsLgdom
4.902-0056 7.083 dogrombsdyg d9Mygmdl [33].

2014 ol mB0Eoswm®o dmbsgdgdoom Lodsmzgermado moM3deols Bsbs3gwgdom
096530599, ym39ew 1 dogromb dmbobwg®y, LsdMsem, 200 sbowro Fgdmbggzs oym
M920LEGHM0MGdIMwo, 2016 {erobmgzgol gl dmbsigdo 210-80g go0BsMS, 353096GMs
Lodmom  sbs3o oym 58,4 (gero [34]. 2016 Herol mbs3gdgdoom  390m@osw0bBo
G9M©Y0Ms 2320 5@58056L, Gog Jowomb dmbobgBy, Lodmswme, 630-b F950y9bL,
2021 Hewol dmbs3989000 30 — 2670 50053056L, M55 d0omb dmbobergby, Lsdrswme 716-
b 99o0099bL [35].

09 Y39 MHILBOLS O SBSZOL 5053056l T9gOdEGdS 2569930MEL, Foaod SRMIM-
5396039 gdls s gbdsbgergddo, 0bg3g, CMAMOE Jogddo, 935©JdOL MOL3IO MBOM
9505e05. 55308 FoEJOLMIL JMIMOE WH535©JIOL Fob30M5MGdOL BHolZoE OBMHYds. 65-
74 Haool sbozol ImlLobergmdsdo 5-sb 1 95853536 ©o 4-@ob 1 Joarl 509bodbgds
0063000l 3MMdwgdgdo. 75 fgwbg dg@o L3l 5sd0sbgdol Mmomddol bsbggzscmls
Ubgoolibgs bo®olbom 5096036935 006300l §MbJ300L ©OJ390009ds, d3s Fom
m39@9LMIL 565 593L 00M3IIOL 99350 Yds s 1063 qddoE FbMEWME SBSZMOMOZ0
330 G900 30M5MYds [36]. M3 MBOM S153M35600 5sd0s60, dom g s M0MITOl
JO™bB03Mo ©9350gd0L A9630MGOOL MOLZO. 5Tl 99930 gdEsE MBS 93gMm©IL
BomboM  YMM5MYds, MroEYD 5350 Jds BoMIO®  3OMPMGBOMGOL  0M3ITOl
39630656 3856-:0LMB53Y, M3 LHBMEMM, 5)(30¢GdS© LBYFOMOMIOL OSWODL
36 06300l BHMIBL3WIBESE0SL. 53oLMbS39, Polvmzseolffobgdgaros ol Bod@os, Gmd
000300l JOHMbo3MEo 935000  JOMOOMZILIMEIMEMO 9350 JOJIOLS QO
0bLME GO 296300560930l 9HM-9H PO MOLI-Bog@meMos [37, 38].

0Jo-b DBOHOL  gho-ghmo Fobgbo  Tgbosdems  ogml  olgo  9MOYSHTIO
Q993500355 DO, HMYMOO(399, 50O d9-2 H030L 039GO0 [39], 30396GH96Dos
[40], ULodLbndbg [41, 42], aumIgPmEmbn®o®qdo, ®oM3TIwol  sEMLmImOO
©M30b6s6GHMMO  3mWo3oLEGHMOHO  ©935®YdS s  Lbgoolbgs  Guydmenm-
06@9OLGH0E0Mwo bgBOHM35009d0. 515939, LOLEIFMNOO 99350YOJIMB SMEFOMYdIO
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B953M0GH900, 0993300MJMI0MO  ©99350JdJ00, M0M3IFOL  SFoEMOoEMBO s Lbgs.
56565390 360336900 m35605  4909dm  FodBHMMgooE3:  ©sd0bdMMgdmwo  3s960U,
39LG0(30YO0L, s30BIYMHYPdIYO Lolidgero [gwrols s 5.8. Bgasgzgbs [43, 44].

0J©-b 25630050905 ©IM30©IOIMW0s OHMYMOF 39693036 (obsdomMmdgdbY,
31939 2960990 RodBHMMGdDY. HMIgE0dg MoMd5d0 MJ-b Lo FoMmdY mfAMIL MM 39 by
9990 256980 B59gGHMOOL MT0bIBEHME Hrwby. gMm-9M00 360d369wMm3560 do6gdm
3odBHMEM0s 1533900, ™MIES 93999 doBbgMo  oym, GMI 1533900 TBMEOME
39390 oHdBg ImJdggdEs s 9O 9IEIMNES YMOIMIdS Fob 453egbsl bofiersgols
REmEOsbY [45].

Q55350930L 5356000 oBT 3900560 93039 gdol F0bgI35® 0Jo bdoMms MBgds
91039690, 56 Jobio 25dm3e9gbs bgds doe0sb 93006. H53509dOL LoHYol LEBssBY
35309D@0L 96 509b0Tbgdom  5MBs0MO  Bogzowo  ©@d  OsRBMBOL  oYbo
d9LsdgdgE0s FbmwmE LOLbLEOLS s FSMHPOL IOMOSGHMOOMWO J5FMIZUIZOM.
9525W0MO, 3o0wsbdo godm3zegreno 500 000 5530560l 12%-3s 563 30 03M©s, HMJ
593900900 3dmbs 106300l Bwbjsos [27, 46].

000390l JOmbozMw ©s9350JdsL, MHMIGoE 3OMAMILOMGOL s BIdMEWMME
00030900l 993056MH0LMOS  Yor0dEYds,  LOPMIZWOE  MOI3L  MOMITXOL
965350M03bM3560, MMM 3 30639050, 515939 FJMMHPO 993500J0Jd0. 50LEB0TBZ05
9G0MEMmaomemo 86093690 mdol  ©53500smMS B35 RIMIM36q0s,  MHMBgdTs3
090dwgds  go8mofgoml  sbmgdomo @y 9GBIbMgdomo  BHod0oL  gErmdgemeEmEo,
LoLbEdo®V3M3560 M) BB ©H-06EIOLEH0E0WO EsBOBYds [47].

Abmgwomdo 000390l 3850m0LbMdOL dJmby 353096GH™Ms Moisbgo b MaG™
0D6MYds, M3 Logmabwol bsMobbol odser F9B39690gdMsb s, dBY39, WO
9306m30396 bsbIOXRMIb SbmEocads [31, 48]. 5©F0sbol LogmEbaol bsGolbo
3339dbemo 369055 s LmEoswM, bEP0gm S BLOJMEWMYOME 39000 OYIMOL,
31939, MBIBRODMBMYOIL, K IBIOMYMOL, 93mbMT03NH MHOOHMB3gYMBIL 59MH067dL
[49] %9b6@5330L  ALMBEoM  MmOYsboBszos  Logmabwol  bsGolbl  2sblsbngz®magl
30636900l 30BbgdoL, IMEMmEobgdol, bm®mdgdols s LoBEOWDBsg9d0lL Tglodsdolo,
3b™36M9d5d0 ®oz0L0  FEYMIIMYMOOL  5©Jdsl, 03 3MWEHMOOLS O FOLIMEOMDIDS
LoLEBHYIoL  3MmbEGJuEHTo, MMIgEdoi ol Ebmg®MdL [50]. gl ABLEBOIMGdS  53LYOL
©050obol ESRD 3530963900l ©©553500900L ¢659dEH™M0sl, HmBgwrog 3. 050@mblizol
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9096 MOl sOigMowo, o3 doPomMIdL 035Dy, MHMA 3530963HJOOL  OSWODMID
39299900L 36m 39630 033wgds B0 LOEMEbEOL Y39wWs LBIOM, MBLOE »,3MOBOLOL  Bsbo
9Pmegds [ 51,52,53,54,55].

w9000 BLobEOMAOL OML 30MsMEYds: SBMEMZb0 33wl 3HMPYJEHGool
09353905, 06399 do  (oMmdmgdbogo  3mMImbgdol B3 gdmds,  MMYMOOES
960OM3MYEH0bo s 30Esdobo D (569805 s 306 30coldog®o mbiEgmEobBHMMAB0s) O
9:3935-3GH™39560 ©oLBSEBLO (s30MbO) [56]. MMHgdome 35309630 MmJlosEoMo
LEAHOILO 30M9MHPYdS 0ToL 49dM, MHMI 0MPZG3d BIWIBLO MOZ0LIRIWO MO ZOEGIOL
$o03mgdbolis s 9bmygb)MH0 s6E0MJL0IBE MO dgdsboBdom dsmo byo@®moeobgdol
36Mm39LgdL  FmEOOL. 0930LGBIWO MO0 Gd0  MEYRSBODBITo  JOMOMOI©
DoMm8mpqbowos  59MHMdMo  9@s0MmEoBIol  Fggro FoMdmddbowo  H5badsob
954300 BmO3gdom (reactive oxygen spices — ROS) 990009000 33069 Gomgbmdoom
36309000 SHMEGHOL YMH0Z5BHIOL — M99dBHOME0 sSDBMEOL BMOIJOL (reactive nitrogen
spices — RNS). Lodmemm@© 50y0e0 593U 55563050l s SBMEOL M5035¢gdol Fo6rd
LobgBL, s Fo0d OB 3TMOL  BJOGGIODOEOSL, MLSE BMbEI3L  MMR60BId0
0530LYBI0  ©JoJGHOMEO  BO035¢gd0L  53FwoMmgds [66, 57]. msgzol dbGOg,
mJbos30MOO LBEGHMILO S9dBHOMOGIL 03MBOEBIAL, MoMSE bgwl Mfymdl sbogdomo
3639600 2963056M93SL, brgrm sB6mgds 0f393L MmJlowsEoMGO LEGHMILOL 303 MBO™
9GO 350MT53905L [58, 59].

dmerm 33093990l d99aq00L dobgwgom [58, 60, 61] mdw-000 ©H5350JdIMY,
396LO3MMOgdom 30 Tob BHgMAobowre BESOsDY TYnY 353096@gdd0 FMToBYOE0s
05JH9609d0, MHMIIOLSE 9J30 WMJsDBOL, MOZSBOL, 0bmols s 3MYHBMeOL
0o008m3Jdbgero 539M39bGHI00 s 899300900 15dBHYM0gd0, CHMIgOLsE F9mIOSD
0 BH0MSGHOL LobmMgHO; 5D GO, 3005MIPIdS LOLEBHYIMOO bNYdoDO 3OM39LO
[58, 60, 61, 62 ]. ooJ 353096®7gdd0 ool Lobmgbol, sdEols s MmJlosEool
3390900  IOMIIME0s, M3 DBOEOL bsfersgdo ImMbgargdgmo  3owgdols o,
d9L58530L5, 3OMEIMODMMO B3d3HYM0JIOL MOMIBMBSL [63].

w6900 3530963908 BAoMs  509bodbgdsm  9bmEHmdugdos  3wobozmEo
399m39bowwo  06g3gdzool  4oM9dg. Fgloderms, MHMI LHmMg  Bofierogol  germGo
Hom0m9609L 9bmEGHMmJLobol fystml [58, 62, 64, 64].
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00630¢q00L  JOHmbozMwo  305MmoLbMdOL O™ bgds SBMEGMZ60 330l
LodmEmm  3OMEYIBHJool  3sdmygmxol,  goe-0sGowmgsbo s  39935-GGH™m3sbo
P0bslfmmMmdoL sM©3g3s (bwyGosmo 1) [56, 63].

bopsoo 1.
090/ 0079-b 295639050000 85307905 bsperszol Bs6og6bs @5 036000¢265 By

onfzdmob
7303Mobmdy

Bofanazaly
303m373Mua By
(3, 037000)

6aGemaznn
oxfmogmolb

daLyLEgds

6afmmaz0l
F>BMmEomo goemob sMmdtdagnob Awmer
3>b3maEmds e gme Gmfiabob
fofdm§aGab gadenagipds (3
sjbaena, nbemboerbymessda)

3bemGmFu30.; Jnmbo o
sBogdamo 3mmajbo

mMM9domwo  GHmgbobgdol Lo  3womgblo  MoM3dol  Bsbszergdomo
09653000 396 bgMbgds [67, 68, 69], oL AsdME 30MMEIds SBMYGOOMO 3BIM39L0
396300006M905L 5 0BOHEOS 35MPOMZIBIMW MO H53500JOJOOL MHOL30. 53 BHmJuobgdols
3693160LMOGd0 [Fo®M0dd690056 bofiersgdo d030MMdIdOL B0ge (30egdol BgMHAgbEs300L
OML.  30LMIb FogMmgdmwo MM9gdomwo GHmJuobgdo Lbgsslbgs 99dsboBdoom
9tgd89009%96 96MmMgE0wdby: sbmgdomo 3Mm39LoL, MmJlosEoMo BEGHMILOL, sSDMEHOL
mdboolb Fo0dmddbsBy 253cgbol, 9bMmMYEowmdol 3MME0RIMsE00L 0b30doMgdol
1599 OOM, MO3 BOEOL 35MHPOMZL3IIIMHO 953500JOJOOLS s LOIZPOE0BMdOL
956396909l [37, 38, 70, 71]. H6Ho0E0Iw0 3500M35L390Mm0 MHob3Z-3odEHmMmgdo 2-4-
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X9O  0BOEIO006 00330l mbIE00L  A9MELdILs @S FoMEdo  sedmdobol
306396300l 35@gdsLmsb gMms©. boMms, 39MPOMZOV3MEMMO 9350 JIJO0 SO
560l ©05abMLEGH0MIOMEO s 15385M0OLs©  B533Mbswgdo mJo 35309639080 s
UHmM9g 990@MI, 393609 F9E YMMOEMIOIL byFoMMYdI6. 5L60TEs300, MM 011 i3l <
60 Ow/fo-00) ©93000BLMSE  gOMO© 0BOYds 0Bl EHOL, 3gMoBIMOMWO
3MGJM09O0L  559350JO9O0L, IOl 3MOMBIOIO  ©553509d0L,  [obogmwmgsbo
B0OOOWHE00L MOL30. 3309390000 IEYODEs, OMI MO0 GMH35300600 J-Ls ©
3900M35L39WMHO 935009090l MOl 56 GOV ITMI0IOIWO 3530960 SBs3DY,
LdgLLo S gbo3IME 39M3609dsbY [63].

50900 0683MEMT530000 98mAEObIMY Bs0IgE0s, HMI WO O 253gbsls
sbgbl 5580560l  LoEgmEbwols  boMolbby, godmbogswbBg s o3 9pMgm39
36003690m35605,  X9bo330L 00X gHDY.  99®gbs©, OMITWOL 5350 JdOL
3600 9L0MYOOL JgBMNdS SJBHYISWIMO Bs3ombos g JbMBE0MTo. 36Mmd0E0s, HMI
9090bs6mgMdL  33c093900 F6535¢0 B0TsOMVIEGdom, MOmMS 99300 IL MJ-bmsb
05393306930 QoMM 9d900, 250X MOILEIL 353096GH M LogmEbaol bodolbo s
0J-U 3560035 MBOM 653090 botrxosbo qobgl [72, 73, 74, 75].

35309639000  0M3dol  3d9M0Lmdom  (mg)LogmiEbewol  bsGobbol
™3G0doemEo  3sB39693ol  GgbsBMbgds  LoBMYs™YdM030 KbOE30L  gBm-ghm
305356 459039350 Ho®dmoygbl [76, 77, 78]

000300l 3050m0LMds 393 gbsl  sbgbl  vMs  FbmwmE  9350IYyMmzoL
X963MMgMdsDY, 9M0dg  0f393L  93500Fgmxyols s Tobo  mxsbol  gdmEomGo,
bLME0SMHO S 93bMT03MMO dosBLOL LYHOMBW sMP39g3sL [77, 78, 80, 81, 82].

9099595350 030LY, HMI o0BIMPS POMITOL ©385M0LMdOL IJmbg 353096G M
Lomabwol bsbamdmogmdol dsB396909ewro (survival), 33sgzs s©00bodbgds  oligmo
390090900, OHMYMOGIOE SOOL, FoROOMIE, A-LolbEdsMM3MS s FowrGH30L
3G gd9d0, 9ugdBHOMWOGHMMO s dzwol JobgmeeoBsgool sMM393900, 91939
690MM350009, 569805, ©93MGL0S, IBMMZS s Lbls [83, 84, 85].

3b™do0s, M JOMbo3MEo ©OswoBoL 3MMEIMGS 0fj393L 96 9dwogeNdL
L0d3EGH™AYOL, MHMIWgdoE Logmabol bsGolbL  smsMglgdl, dso Fmeol, dool
©MH3939L,  FMIMIMBOL  FgBOMOILL,  YM3ILEOOMOO  9dEH03MdOL  F9d306Mgd,

OO MdOL JgMdbgdal, g3MHglosl, 3030w, sGEIM0Eo §6930L (33509d5MdSL
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Q5 3LEGHMMObEJLEH0bO BOgogdL, F549X0M, 3MFOL 3030, 930 M. 53539
©OML, F90dwgds  gob30m5MIL  3MBbMOdOL  B3sBdo, 303MmEBHYEDOos, Mo3dMMBbIl93..
3530963900 bdoGs© 2560300056 bgAoBH0MM 98ME0gdL, FRMMZeL s sMgLosL [86, 87,
88, 89, 90, 91]

0J©O ©5 3NOMBIOO SOEHIM00L 59350JO0L dJmbg 35:30953HJO0L 0b35COEMdS
bdoMs 03936 oo LSO 0DMWHEOLS S MZOMOBMESE0SL — BEYMBIMYMOSU,
Omdgwog  36mdowos MH™MaMmOE L,LmEosmo Loggowo" [78]. sdGogs©, Bzgbo
LBOBMYSMPdS AL oo BMEFOSEMEO  5IZHIEGO0LS s BIYLMEFOSXODI300L
36MdEgdol (obsdy [92].

650096089 3309359 5B3965, MM 9Jodmb Mgy se o [obslfsmo 30BoEgdo
bl MFymdlL 353096¢0L gobosmegdsl s 5800 gbscnds QoMHMMEgdgdol G99306M9OL,
M3 8mddggdl Logmabeol bosdMobbbyg [93, 94]. 9l 8992900 OILEHWEMS Lii-by
Ubgoms 8096  Bo@oMgdmmo  33g30m, MHMIgedsg  osb33bs, MM 353096@&9dd0,
MOmAwgddsg 800098 BLOJM-MEOSEMMO  EIbTSMYDS, B3OS  WY3MGLOOL
3900b393990, s domo LomEbol boMolbo v39mglo 0gm, 300069 03 35:30963Jd0bY,
639003 BLOJM-LME0SW O EIHAMYISL 56 00gdbI6 [95, 96, 97]

39Bom350olHobgdgwos,  slggg,  IMOZMdoMO 3390000  9HBOMO3IdO o
9900359963 gd0L  LodMO3Wy, 9. . 3MWOGIOTs305 [98].  398MmEOLODBDY Fymzo
353096900 ,25005Mhgbs" 3M30YdE0s 390MEOSXOBOL 509335BWIOMBSDBY, 53
d90dwgds domfgme 0465 0soBOL EOHMOL obsbaMdmo3zgdom ©s/sb Lobdomol
3obMOHom [99, 100, 101]. 390m05e0BBY IYmBo 3530963900l Logmaberol bsGolbo
©59M 300905 MOMMIME0 939960L L300 wE ©s 93mbM303M6 bEEHOYYIEHMOIDY,
35309630 sLs3BYg, bgbbg s FobsMgdOL MBbYBg [102]. G5FEYb0Tg 33¢g350 5b39bs
O3 390m©0se0HYBg  dgmxzo  353096@9d0lL  Logmaberols bsGolbbo  3g®o@mbgmen
QO050HYBY dgmgy 3530963900l [103], 006309y bgMHR0w0 3530963 9d0Ls
X9b63OMgo 593056900l Lomabeol bsMobbby MaGm ©sdswos [104, 105] o
©59M300900s obgm  RBoJBHMMJODBY, OMAMMHJOOE3 OOl EOHMMo  LsdgoEobm
b3sM905 S MMM 15IJEO0EOBM FJMNZ5EYMMIGMDS, FOMOMSO 5350 b
0563bEgd0 9350090900, 33MBIMBLMB 3530060900 BoJEHMMgdo [106, 107,
108, 109]. ol 0o 30, LdsE 33MObsEMBdS FIMEIdS (065D 96 Lo53500YMEBMT0)
360036900356 2493@9bsls sbgbl Logmsberol badolbbyg [108, 110. 111].
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Logmaberol  baMolbols 99x8sLgds  x9BIOMYMdOL  FEYMIsGMgMdOL  Jgx3sL9gd0L
9600369 m3560 9egdgb@GHos s gbds®mgds glsdsdolbo bBmdgdol dowgdsl o 3ol
3056MH0LbMmdom Q553500900 353096900l Lomaberols bseobbol
3oL Ix MdYLYds. R. Zhang s Ubgqgdool 096 Bs@o®mgdmeo 3309308 msbsbdsc,
050HYBY dymay 353095639000 (MMamOE 390Mm©OsE0Bol, 939 39MH0EHMbYIMOHO
050Dl OHML) 3b3IdIOM  OLYM  FIOMMEGOIOL,  OMYMMGOOE  SMOL  JrIE0-
LoLbbEPASMPVZMS  O535Y0Yd0,  39M0GHMboGo s 5. T, 653, 30l  dbGOG,
96003690 m3bs0 9mgdggdl Lomabarol boGolbbg s 9ecgligdl dsb. MO39 Ds
3309350 583965, H©™3 0683mOHI0MGOMEMIOL 5530gdMmdoL 458m, 353096¢gd0 MMMEs©
56 0ygd9b ©0ooBl, 56 0fygdgbh 856599, Lsbsd 56 gobgz0msM©Yds MM 8dody
0563bgd0 9350090900 [112, 113].

35O@S  dOM3L3s  096@gMoLs s  M9bs93EBHMMGOOL 339359  9B39bs, GMJ
3530963900, OMIgdLsE  LoLEYFIOGHMMI©  MBHIMPIIMEIM 39000500, ©OE
B3LOgOIRL  39603EoEHIE  YmzgrERoY®  Fbma®dsdo [91]. Mg, 30OZgLIL
g4m3e0obs, 3935md0b 56 Lagarol goa®dgangdsls (41%) @ Lsdmdsgwrm 49adgdbyg (72%)
©O05WoDOL  2o3agbom  0gm  2ob3oMmdgdmwo  [91].  sbggg  bsB3z9bgdos,  GMI
3900050bBby IYgng 353096390L 6530 gds  909b0dbgdsm dool  3GMMdgdgdo,
30009 00 35309639OL, OGO 39MHOEGHMDY>WIHO OIODBO MEIMEIdsm [114, 115].
0. X. Lodows3zo o 0bs933HMOM9d0 3 ol  gobdsgermdsdo  $33060©90m©bab
3900©05w0HDdg dymag 418 353096¢ L. o  o9530JLOMIL  Logmabeol  badobbols
36003690mg560 390090, 53, JOMOMOIPI®, BODOIMNMO  9dBHO3MDIOOLS S
4m39000vM0 bJd0sbMdOL 83390000 (330 Yd0m 0YM 256306MHMBYBMWO [116]. o6
530y, 29ML0S-sbs 3. 5 Msbs53EMMGIOL, slg39, MBS 3. . WS MBZ3EHMEOYOOL
3319399056  259mB0bsmgMmdl, ®MmI  Y39wsbg B  BoDO3MMO  5dEH03Mds
390005¢0Bbg 8gmx0 3530906300l X R0s, MoE 0530l AbM0Z, 50Lsbgds Logmabarols
bs®obbols 3sh396909ebg [117, 118]. JO™bBo3Mw ©osoBHy dymago 3530963900
Lomabol  boGolbols  Jglfogus  FM635¢0 3309308 Logobos.  gsdmd3zgybgdmero
9mb5(399900L  1dgBgumds, dson FmMol B3z9bl doge Bgdmo dmygzsbowo bsdOMIgd0,
5639690L LogmEbarol ba®olbol LogMdbmd og39009d-35sMgLgdSL.

0J-b 0563bEgd0 9350 JdJO0, MHMYMMGOOE SOOL s69gdos [119], osdg@o [120],
30396M39bbos [121], olierodoqdos [122], 3se0olgdeo 06330l ©ss35090s [123, 124]
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> bbgs, 8608369cmgbs 9930609096 39000 BBgy Igmxao 35309063900l Logmabarol
boeolbl [125].

933093560900 50b0dbs396 BLOJMLM30sMEOHO 3O:MIHIdL 390MmEOs0DDY dyma
353096()9000.  ©oIbO0s, MMI  Y3gwsBHg bdoMs 3530956300  oboEobab
BolimfoM339msl, ImMBoEgdsLy s  dmfyzeomdsl  (despondency, resignation and
helplessness), o3 ©93M9LO0OL TsboLlOSMYPdgo BoJGMEgdos [116, 126].

©936M9L05 00630l 385MOLMBO0 H535JII S 390MmEO0sWODBDY dymxzo
353096900l 9OH-9hH»0  Y3gwsHg bJoMo  BLOJMEMYPOMEO  QIOMVIENGISS QOO
SbME0MYIYWos LogmbErol badolbol (QoL) od390mgdsLmb. BmyogOmo dmbsigdom
dobo 36935¢9gbEGHM™d0L LobdotMgs 20-44%-0L goMengddos [127, 128, 129], beagom DOPPS
(Dialysis Outcomes and Practice Patterns Study) 33¢930ol dobgzom, Gmdgwog 12
93946580 Bo@or0s, ©g36MgLooL 30935 gbBHMds 39.3%-ob 62.3%.-00g dgMHYygmdl. 3
33%930L 8909390056 259m30bscrgmdls, Mmd bbgssbbgs d3994sbsdo ddodg gdcgLlios
509603698m@s 33¢0g3580 Imbofiowgms 5-22%-U, Abwdmdo s BmdoghHo g3eglos 30 —
17.7-25%-b. 390m@©05¢0Hdg ymag 353096(3)9dd0 g439esBg bdcos 9.f. doGomswo
9360900 530 MdoL (MDD) 3030l s®39390L 3b3gd0m [130]

3900mB0s0obby  IYmxy  3530963Hg0do  ©g3Mgbos  MBOM  BdoGos,  306Y
3960@M™bgM 05e0HBY IYgmy 35309639030 [131].653 G90dgds 459mfi3gwe0s 0dom,
MOmd  3990m©05e0Bom  939ObswMmds  dmombmgl 3M©dog 393306 3c0bo3olmsb
LEGHMILMO  306MHMdgd0:  bdoMo  30D0GHJo0 s  bsbaMdwogzo  wmEobol O™
396ymxz0mgdsdo s 5.9), 893gOLMBIw™b, 390MmEOsEODBOL  5356M5BHSE.  slig3Y,
50LB0dBs300  3OMEJOMOOL  M530L90MGds, MOL  2odME  353096G)Jd0  A9BOEOD
LgOOMBM F9BOMPZ9OL, dowol MP3I390L, OLEBHMILL VsFom, Oosobols (job.
b5305m@©  ooos  Logool  I3gmdgdol 53969090 39dmosobom
9399065¢0md0L ¥ a53do. ©I3MgLos 390MEOsE0BBY dymx 063l ©933560LMdOL
35309639030 0O Ym0 9dsll IMomMbMZL s LoEMEbEol sdsE boGOlbMb sGol
5393d069dero [131, 132, 133].

Byock @5 Merriman gobv3796bgdgmo  353096(3)gd0l  Logmaberols  bsGolbols
d9LsxzL9gds© F9ddbgl Logmabarol bsolbol 0bgJuols godmbsmzwgwo Jombgs®o
Missoula-VITAS (MVQOLI) [134]. MVQOLI 2563990360000 ©553500900L 396Hdobscnr®o
U390 LOEMEbEOL ba®olbOl Jgliobgd 0bBMMAs300L TglsaMMzgdws®. Logmabarol

19



Mm3G00oEmo  bsdolbol  Jgbo®BMbgds  3seosBHomMo  goEobol  ghm-gemo
mdb0d3b690m3569L0 Jobsbos, MVQOLI 30mbgstoom dgaemzgdwo obgm®mdsgos 30
95356905 % 965330L LRIOML FoMIMoygbergdls, s5YHObML 35309630 Logmbeols
bs6obbbg dmddgo xod@MmMgdo [135]. 3ombgza®o MVQOLI 459m0ygbgds xsbsigzol
Ubgoolibgs  bEgOMmdo, dso  JmMoL,  3mb3oLgddo,  LsogsIYMAMgddo,  BobsBY
9dbobMmgool, 3Mm3xE3500560 BMMB30L, 5TdMWHBHMOOMWO 35¢053H0MM0 BEMMB30L
OMUL, 553500909d0L FoMmMZ0Ls S 3L3oLOL FMbsdbBsYdgE 3OMYMsdgddo [82].

3o 3530963900l RLOJMLMEoSWMOHO  3MMdEIIgd0,  3mbrwod@eo
2OH0YH0MdJO0 dg 39OLMBbsmsb, Tgodgds s0bLbsL 3 93MBMdOL FH03mMsb
53930069370 256099M9g09000. ©Y3MYL0s MOMITOL ©385MOLMBO0 O535YOIED
5 3990050 HBY Ignxy 35309639030 90dwgds 0gml godmfzgrero, s6s dbmEm
LoamEbol sdswo bsMobbom, s®sdg MM9gdomwo Gmdubobgdol bgdmddgwgdoom
3963000093 )0. 139, bLYAYEBOIAM OGO EIOMSTo BfocMmos Imbo399900 »dmsEIM
3930069 ©936M9L0sLS WS YO0 BHMJLobgdol MbBgL FMEOU.

w9800 BHmgbobgdol mbol  F9d3oMmgdol  9hHmgHm  gbo  gobobogds
Bofersgol dozemamm®ol dglfogws s 89damdo dsMmgs, Moy 9600369wm3bs
3933300l MMHgdo)ero GHmJbobgdol MBIl MMA60DITo O Yo5mdxMdJLYOL MOEMITcob
©130560L030L dJmbg 353098 LogmEbErol baMolbls s godmliogowls.

5Q580560L bsfersgzdo ssbermgdom 10" do3mMmdo 30bsMHMdL. Fobomemyom®
3060mdq0do, MmamOma (abo, bsfrsgzol FozOmBEmGs HosMdmpygbowos 2 FHodob
05JB9gMogdom: Frmicutes s Bacteriodetes; bmeom ibgs 30360mMmMH560D3gdl Momqbmds,
oo dmtob Actinobacteria, Verrucomicrobia, Proteobavteria, Fusobacteria, Cyanobacteria,
Spirochaetes, TM7, 890569000 930695 [60, 136].

L5330l dmAbgEgdgero  LobBgdolb ymgger  bgadgbBl  Ly3MsM0, Bolmzol
Q535bsLosMPdJO  J0ZOMBMES  593L.  Bofigrogol  BEMOOL  gog3MEgwgds o
0905003960Md5, JoMHOMI©I©, SBgmos: 3MFol — Lactobacillus; Helicobacter — 10%
0MOIgAHamxs bofersgol — Streptococcus; Staphylococcus; Lactococcus —10% 9qrogo
Bsfewsgol — Enterococcus; Streptococcus; Lactobacillus—10%  ogdml  bsfemsgol  —
Enterobavteriaceae; Bacteroides; Clostridium; Segmented Filamentous bacteria — 107; lijm&Mo
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3o9m. 306039 ©0ado 0oL godm, MHMAI 3OHMEJIEMOMOL BIEBHIMJIOOLIL MEOYBOBI0WID
Lombob 459m@g36s BOOL bsfersgzgol Joamaglbol Lod3zzm0zgl, Mog 56gegdl bafarsgol
A®59d3HT0 3500 450055000930l LobJsMgl s, gbodsdolo, byl MFymdl Gmdlobgdols
FoOdo MH5m©9gbmdol Jqmg3sl bofamsgol do®mog®do. g, ™30l dBGOZ, TgLodErmy,
15694 BoMN>© dmJdggdgl Lolbarol {dgbol ba®olbbyg [186]. 1939, YsdBMds (33¢ol
B5fawogol Barm®sls s 0f393L JOmbozmwo sbmgdomo 3HmEgLlol 4sb30ms60qdsls [187] .
3oLOM35w0olHobgdgwos olog, ™I 390MmEOsoBBY Fgmxzo 3530963J00L 33000000
995003900 (0mF3MM0 MM0d0 1533990) s F9035396FGHMBMMO MgMs30s byl
2PgmdL oLBdsYBHIMOMBOL Qo630mscgdsls [188].

390050 BOLS S MW EHOIBOWEHMHE00L 3MId0b0MGdMEs© Bo@oMgds ofigg3L
3900653030 LoLEBHYING MEM393L, MOLsE F9IRd© IMLEI3L bofersgol 0d9dos o
303mdbos. gl 989dBO  3oBLHZMMIGYOo  IWOgMHOS  OEO  FMENMOOL
MOEGOIBOWEHO300L  BoBHMJOOL OML. 0d9g0s 5D0sbgdL bofenogol 39609l s
LogMAbMdsE BOHOL Fm306039woMg 96MEHMJLobgdOL 3mb396EHME0sL Lobbendo
[189].
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dM939m0  33€0930 MO IILAEHOGOMo,  OHMmI  9bmE™mJLobgdol
306396@®Ms300bs @y Fom FogH MmGYsboBAoLm30L Joygbgdmwo bosbols d9dzocmgdols
9600-96Hm 15TMOGISL FOMOOMZH039000 39MBsCMdS Fo®mdmoygbl [190, 191].

2002 ol 2996l LYYOLIMOLS s LEMBEOL FgMEBYMBOL MOHYBODBE0sT o
ALMREOM X 96O3E30L MMHR60DE05T 3OMBOMEH03J00 FoBLIBOZMS, MHMYMOF ,3MEbswo
90360mMQ560D9d0, GMIWgdog L35Gl MIMIbmdom dowgdols Fgdmbggzsdo,
9s1306dgl X 9BINMYEMOOL LoMdYEL Sdeg3l” [192].

AbmREom XsboE30L  MmMsboBszool 2009 ol AsblsbwzMgdom  GHgMdobo
36030303900 5MHOL 3500MPIbo O 30MHMBOM 3500MYIBMBO doJBHYM09dOL 0O
3b6@oambolGmMo  5dBHo3mdol dJmbg, 55F0BOLMZOL  sMB3sMMYIDMO  B5dEHYM0gdO,
I gd03 be®dsermmo J03MMBMEOHOL 50ybsl MBOYb39wymals [193] .

3M30MmGH039M0  J03MOMdYO0  BMOZWoss  MHJoL  3OMOIGHJOT0, OHMYMOO(3SS,
95290mo, 35fmbo, omamd@H0, 39830600, 4390, sB939 bbgs Lobol ggMIGbEH0MYdY
15339000. 580@M5E 9B 3MHMOOMEH039d0 LodgO30bm 33¢g30L Logsbo. dobaszs
090bs, MHMA 58 30360MdYOL SM{egmeEgdolL 256353 MdId0 FocmmmE 0Y9bgdbgb Ly33900
@5 bsbdgwo  3OHMmEJBgool  FoMdmgdol  3Hgdbmewmyogddo, dsmo  dgEbogHero
39933935 X M3 LEYYoL LBHsOsbgs [190, 194].

36130Mm 303900l LolloMgdwm 95399d@ 900l Tgbobgd 33e9g3930 gbgds 39F-bofarsgols
RBEMOOL godxmdgligdsl, 086MH0 LobEGIol godwrogMgdsls, 1533900 603m0gMgddOL
00MmWMA0O  F90fi939MOL, WOJGHMDBOL  5M@BEMdOL Lod3EGHMIgdol Fgdi306MgdsL,
d3mdbMd0sMg 3069030 segMool d9330Mgdsls [195] s 300mL MOLIOL ASM3Zg I
390306905l [196].

"3bMd0s, M) OHMYMM0s 3MMO0MEH03900L dmddgqdool dgdoboBdo. Fglsdarms, gl
0ymb 65Hersg30ol  3553056M00L (33000905, 3500Mgbols Bsbo33egds  M9393G™M9dbY,
306399696305 1533900 H03M0IMGdJOOLMZ0L s 35369 F49E5gbgdOLS WS 395639OMA9BIdOL
dogmgds [63].

dmm 12 Garolb o6d53¢0mds580, Kibow Biotech Inc. (Newtown Square, PA, 530)
90030350 033193l MOOWOHO LeMdIIBEGHIOOL s 9MB35MMABMMO 3OMBOMEH03900L,
OMamOE3  00M309wgdol  JOMmbozmero 93500l  ©odbdstg  Ladmogdgdol
399mygbgdsl.  dobgsgzs  0dols, M®mI by  vRdm  dgBo  IBI0EIOMELNOSS
36030Mm 3039000 3379Mbs¢eMmdol 3r0boz®mo 989dGHWOMBdOL Jglobgd, Bsmo oMM
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399myggbads 3063 96 bgds. 3OMOOMGH03900 XJM 3093 9O MOl Boygbgdero
Q55350900 369396300U, 8379OBMBOL 56 K 9BIOMGEMdOL F9bs®BRMBdOL 3ewobozm®o
36OBYbsEndo.

Kibow Biotech-ol 8096 dmem {rgddo Bo@MgdMwo in vitro @S in vivo
39933093900l 056sbdoo, 3M63609¢Mo-b39308309600 36OMOO0MGH039M0
390503960 Md0l 39MHMEMEMs© 800gdsll 990dwgds 3dmbogl M9bm3Mm@EgddEmemwo
9953930 ©5 293w9bs FMobobml moM3dewol JOHmbozmeo @ss350900L d9-3 s d9-4
UGHo0YdbY IYymazo 353096@gd0l Bofiersggddo BmMIoMmYdME MM9gdome GHmJLobgd by
[197, 198].

36MMd0Mm3H03900  LoEMEbWOLYbsM0sbo  MMPbOBIGd0s, gl ol ABAsMY
60300096909005, MWD 9MBXMOLYOL Bofiersgols 03MMdME dosBLL, BoQdOMs,
359Go69gdL L. acidophilus @s domad@Home 30owqdl [199]. 6sb396900s, MM 53 @S Lbgs
00MJBHOMO 3090l  (oQ5omMs©  0bLYIEOBL, TOSEHOL  FoEIsLy s  Lbbgoolibgs
19MI96GHIOL)  Lb3oolb3sA35M0  BOMEIMAOMMO  5JBH03Mds  SHBOLOLMYRL.  Hengdol
3968530 Mdsd0  Bo@oMgdmwo  9d3oMowo 9330390 gd900 9935300600900
139MI96EGH0M9dwo HIob 3OHMOIEJOOL 250mygbgdsl. owgbowos, MmA L. acidophilus
byl MIol  3omm96m0  B5gdBHgM0gdol BOHELL s KBIMMgWwo  Bd5JBHYM0YOOL
AMJLo3MEBBE  A9J3939L. LHmOo F@sol  sMBg3s byl Fgmfymdl  3m3mesools
05¢5bLOL, 56 803MMMEMRB0BTGOOL Lb3sILlBZS BMMTSL FMEOOL B3EBLOL YsMYdILS
o 9993 T9656mBMbgdsl, oo  3MmBHIb3oMo  FoMdo DBOHOL Tghgmgdsls o
350MmaqbmO@MdoL Jqdi30609d5L [199]. Bifidobacterium 3093 9MmM0 3OHMOOMEH0IMOO
MmO560Hd05, HMIgEog 39690600350 243b3090s 5@F0sboL bofersgdo, Bifidobacterium
infantis gMmM-9MM0 300390 J03MHMO0S, MHMIGoL 3wmboBs0s3 bgds dmdmmo
33905%9 dgma3 sbsendmdoerdo [200].

331939985 5BEHMIMS d0R0MSEBHIM0900L M53Ib0Tdg LoboMAGOT™ 9a39J@0
b5 dMd0gddo 459tmygbgdolols, o0, 3500 98B9IGINOMds 96EINOMI>mMYgbMHo
Escherichia coli-ob go633999¢00 9359900 {obssmdgy [201, 202], bsHersgzol 0bxggdzogdol
3OMmR0wsdBHozs [188] s Candida albicans-oll BG@oL d90306M9ds bofiersggddo [203].
0050MdJBHIM09d0  HoMTMGOI6  MmOPsbme  To390L, MMl Fgmdeos 3993
Bofemsgol GMod@ol d030mas6mgdml 3593006000l 2obMms s 9300 5530l JodsMro
93Mdbmd0sMmg  dodBHMogdol, dsmm  ImEOL, bofarogol  Zsmmygbgdols  0b30docmgds.

30



g BHMBs30egd0, GMmIgdog bdoMs Lbgs JozmmmmysboBdgdbg dg@o® degdgb
059535  39699mb, (omdmddbosb ©®dgdso35L0 @ YsedsOL  BYHobL. oS 530S,
59 3HMd530gdoL BMA0gmo Lobgmdsl dds®mdgs30Ls s B96DMObol Bsog0l HotrBdmddbsg
3999905, 00x80EMBdIJGHYM0gd0  [o®dmddbosd Tm3wgxsF306 Ebodmzsb Tgo390L -
305635535, 30M30MbBT51535L, 5d0bMYMHdIMT535L, dgdz535L, F09bF3gasTso35L [204].

00x0MASJBHJMH0gdool  doghH  [oMMgdMo  g43zgasHg  2936M(39gdMEo
939X 03305060 (3bodmgzobo 85535 9GOl dFMTH935, OMAGELYE  9bEGH003MMdMOo
9990930l BoMM B3gJBHOO oBbos OMYME [ LOFMIMOLS s MdOL LmmU, sbggg Lbgs
350M96mM0 05gEHgM0gd0oL ffobsswdwgy [205, 206].

05353900l §o®dmgddbols 2o, WId@MBS30gdL F9gdwos odmymb  FMOz35wo
39@90mo@o 96 9bm@Hmdbobo, HMAWgdoE 3eegl 3500Mygbme dodBHgMogdl [36-40].
0DBME0MHgdMwos  Bbgoslbgs  963005d@gM0mMwo 96 Bogwmomol  Lofoboswdwgam
6030009690900, OMAMOOES WIJGME00060, WoGMdOE00bo, WIdEBHMISE0O
5300Menobo [207, 208].

36MMd0Mm3H039000, MGMmamO3 Habo, sdmoygbgds  dogBHgM0gdol oL  Lobgmdgdo,
HMIgd03  GHOIOEOII® MBoBGOMBMEO 0m3wgds; Lactobacillus s Enterococcus
00mJdol Y39 EOYIMs© IMobdsMgds [209]. 70 oy dg@o bobos, Mog L. acidophilus
MBOBOHMbMP® 03 gds O 5dBH0YMS® 2odm0ygynbgds B39MG6EHOMYdIMw bs3390d0 [2010].
6d90:030L  FomdmMIJabgero  dodBHgMogdol (LAB) 6Mogbgzdos ULEM93GH™3M3gdols s
956 90™ 33900l M5dgbodg @ sdo.

L. acidophilus 9¢sdo NCFM TM (Danisco Inc., Madison, Wis., 5d9) 359mygb690e00s
©O0SWODOM 5350V 353096300l 3P0 bsfiersgdo dsd@gMosms FoMdo BOOL
d9L5RgM9dEs© [211]. 053Mmb0sd0 0M3IIWOL ©38560LMdOL dJmbg 3530963 90L bdoMo
60865396 30830MdJEJM09O0L BMmA0gOHd FEsAl (oMM R39bMEOL, 0bMEIOls
Q5 35bmob 393006093 sOHMTSEGHIO  Fg@SOMEMMO  MMHgdoo  GmgLlobgdol
dboEoWwgdWws). IM35¢ J39ysbsdo 3MHMBOMEGH03900 B30wgdol 1o3390Ls s 153300
565353 90do 9od30m.

Streptococcus  thermophilus  (d036M™d0MMHYoBOL  owswro 9993390 Md0m),
JOMHOMIIW, 23H30090 J9IOMMIOIE-3IMTIDEH0MJIM 155339000, 256LS3MMIO0 —
Ubgoolbgs 0mym®EGHIOLs s omnDdy LoxmdzgwbHg ITHBsEIOME  3OHMEYYIE9ddo.

965350 33409355 BoBo®gdyeo  omadGols s  LAB-ol  0gMsdonme o
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3OMB0sd3H03MO  9mddggdsbg Lodbogbm®mo 935090900, 0bxrgd30900l, 393
Bsfarogols HModEHol a®m393900L s sLmdol ML [212].

000390l Bsbs33wd0m MgM5305 000030l ©93d56MH0LMOdOL OsRBMBOL dJmby
353096900l 3379MbsMmdol  9OMIIODO  MYMHS300  bSTNSWgdss.  Fo6d
36MHME90M05 3960 MYDOOHMB39wYmxl oo BMIoL 9b6/s FoWsLmb 99353006093 wo
69800 GHMgbobgdolsh mEmYsBboBAOL Lsmsbsm (dgbwsl. 8godegds gobgzobowmo
93665 Mmd0ol 3 JoMH0MoO LEMoGgy0s:

5. 063000l Bbs33wd0m  096M3300L  FMEOROE0MJO0m  ooDsMIEML 5T
6030009690900 9JL3M9309;

0. 3mbgl 359396M0900L MoMmEIbMdOL FMEMEP0MGds LodsOMmBMEo dogd@EHgM0gdoL
BMol botrxby;

- 00bgl b5Hers390d0 GHmglobgdols s3LMEMdE00L 369396305, MoE F95d30MHYOL docm
306396@®s305L Lolberdo.

©0930L 33e0E9GdS S LYMIBIWM MYM305 3Bl SBEIBL BEPMESBY. MM
30300, 3mbgwgdgwo bsbAoMywgdol domomso [ysmms bowo s dmbiGbgmwo.
90 dorgds mdo 35309539080 9330006M0@ss F9B30609do 303963509300l FoMoo
Golgol godm. odo 353095639080 ©IMM3gMos  3owol  Lobmgbo, LTy s
mdLosEo00L 3MMEILYd0. 0BMHEYds FMMbggdgEo F0WGdIOL Mrom©Ybmds bafarsgdo,
653, ®o30Lb  dbM03z, BOEOL  ULHmE  bsfersgdo  3GMmEGHgmwobmMo  d5gGgm0gdol
omgbmdsls [63].

05J3H9M0gd0lL MM gbmdol  IMEORO0E0MGds  Bo3dom©  dZ0MIOLOMGINO
BAHMBHIR0%d,  OMIWOL  EOMLE  godmoygbgds  MMAMOE  3MYO0MmGH03900, 51939
36MMO0M3H03900. 05d3HJM0gd0L BYEgdE00LMZ0L Fglsdems B5EH0BOMEFH03900L TSFHJOSS.

50bsb0db5300, BMI 9OIMW 9B3HY ™I Tgbodgdgw0s, 9J393°®0O 0gmb.
30396039bbools  ©@s  3OMEJobMMools  3MHbogmds,  QobLL3MMEMGBo 30  Mgbob-
362003 96%0obols LoliEgdol 0b30doEHMMYd0m, 55xEOL 53500l 3OIMAMILL BrQME S
Q05093H090, 51939  9650589EH056  35309D3H0T0. FoMBH03 839MBIMISL TG0
000390l 9350930l 3OMAMILOL  F969eqds, 29O gdgOOL 369396305 O
LogmEbaol boGolbols gomdxmdgbgds [213].
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0530 2. 3309300 d5L5ewgdo S GgMEOIIO

33w930L 306039 9Bo3Hg B39bL Boge 13gE0sX MM, AILEHMMObEJLEG0bMEMO
B030gd0ol oygbol JoBbom Fgagbowo 3ombzs®mobs (Jombgs®o dmEgdseos Ne 1
©656O»Jo) > MVQOLI 3ombgs®ol  (3ombgs®o 8m3gdamos Ne 2 ©sbs®odo)
©obdsMm90000  250M30300bgm  9OHMO  BsOIWoBM  396@GGOL 273 353096G0 (A3l
“B93MEMma00L 2963056M9d0L 3600603 MMo 395GH®O”, MdOOLO).

300b35600l d9g3bgd0Lsl QoL Z9eolHobgdgwos 99g0:

» MVQOLI 39ddbogros  0dobmgol, ©md  ©ogbdo®ml  9Jodgdl  ass3bmdogmmb
3530963900l dmmbmzbowgdgdo, Goms bgwo Fgmhigml 353096(3gdol Logmsberol
bsmobbob gomdxmdgligdsl.

» 353096(¢)L MBwgds 5J3L, 03000639 M0 Mgzol 3ombgzgdby 3slvgbols Ao390sBY, 96
d90930@H™ML 30mbz5MOL J9g3bgds 35d0b, HMmEILsg gu MLosdM3bm 4obYds olm3zol.

» MVQOLI d90dgds Bo@o®magl 63003096 oMm.

> 3006039960 xan0L 65d0ldogH (g3el 99mdeos sfs®Imml Jombgzas®mol dg3lgds.

MmamOm3  bgdolbdogmo 3006030 Bs6g30LLL,  353096¢gd0  Mbs 093696
0b6x3m®30M9dMwbo doBbol dglobgd s 9gderma 300b3zgd0l olds.

B396L  Bogc L3930 MMO®, 2LEHOMMObGEHIBEGH0bMMO  Bogowmgdol  owgbol
dobbom Jgagbowo  30mbzsM0  5x8sLBYOL  399MOsWoHYBY  IYgmBo  3530963JOOL
39UEOM0bEJEH0BME Bogowgdl, dsmo 3sdmgergbols LobdoMgls s Loddodgl (EsbsGMO
Ne 1). 59 3000bg06MH0L 45035¢0olfobgdom FgMbgme 0dbs 15330930 s LogmbEMmMmEMm
X3RO 3530963900, OHMIWGdOE, 5FoLMbs3g, 3393980 B30l 3M0EGEHIOH0AYOL
53059mz30009db9b.

MVQOLI 300mbgs00 353096390l  5x3569dL  Logmabaolb  bsGolbol  bwmomo
9sbollosmgdeol:  Lod3GHMAgOOL, BMb309d0L, 30MHM3bgdsMsdMmGOlo  3MIMbozsiool,
39000CPEOEJMO0LS S BHMIBL396IBE M MdOL FobIZ0m S SN0 JOPMBLOMIOM
500396L LomEbeols batolbol 0bgdLl. 0blEMmAgbEHO L3gE0sXEms© s®oL dgddbowro
3530963900l 30650 2odM(300¢g00L FgLORIBGOWH POMMGMEO 58 BobslinsmgdEOL
dobg30m 9993900 96 MOl bowrmo 3530963)9d0Lm30L. U Y39weRIMO SOHIOL
Loamaberol bs®obbol bsGolbmdMmog s Bwdogd@IO 2539058 obg, ™I Xxsbsi330L
Ug39OML HoMIMoAqbgdds LGOS Fgdermb dolio 2obdsdEgds.
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0000990 5139dEGH0 J9boLIBWIMGdS 353096GOL 5©JF0MS WS JOTMEFPOEIOO,
Q5 565 33390l (Mmxsbols 96 x9bs330L LEgMMmL Fomdmdsyberols) 9gxsligdoom.
LBod3@MAg00, 9699 BOBOIMMO  EOLIMIBMOGHOL  2ob3ws, MMIGEoE  SLMEOMEYdS
36MHMAMILOMYIOIO 99350 JOLM6.
gMBJaool 296LsHBLIMHOM 300900 0bRMOAs305L 0TOL MoMBdIBY, v MdYbs© Fgwdwos
353096)L F9olBMEml ym39wOOMGM0 3196430900 s Boddosbmds s MvdYbs ML
3059MB0E0 5OBYIMWO Z30MIMIOOM.
3000360050m58mMolo  3mIMB03s30s, 9B MOHDOgOHmMdGBO  mxsbol 93690006,
39306906 @O BWMIWGOIMD K IBIOMYMOOL sOLYGOMEo FEAMTIMGMIOL BMbDY
Q5 53 MOPO0YMHNMBIMS 50Jdol bsGolbo.
30000EEOMds,  9by)  obogsbo  BamIsmgmdol  mM30mdgRoligds,  9dmEor®o
903sMm9mdoL bLYd0gJE MO Jb3s.

LGSO O 3mbE3gBEOLMID ©s353006MGdMO BHGMIBLEIBLIBGHVMO §5dmMELOMgdOL, 56+
Logmabarols sOlols s 3oBbob bLYdogdEMo 5¢gds.

MVQOLI 300b356m0l 000000900 300b30 R351gds 50396030l bryom 399643 0s6o
435¢000. Y439000Dg B0 My Ym39em30l  80momgdl 439wy bo3wgds©
Lob39e dEMIsMYMdIBY s 3060Jom.

306390 300b35 BMYsOs s 35:3095EH0LYSD dobo LomEbeols bastrolbol Bmysw
3995905 dmombmgl s MVQOLI  30mbgsm0l 300639696300 35¢00Md0b
d9L5x35L98W S Podmoygbgds.

MVQOLI 300b3560L g39ams sbs@bgbo 3ombgs 00 bLggemgdbdg 0bgm®mdszgool
900905l galabwMgds, MHMIWGdOE sBxMOILGOL 96 599569gLgdL 353096E0L Logmabaols
bo6olLbl.

MVQOLI 30mb3s60b ™Mo 390Los  s6MbgdmdL:  15- s  25-3ombgosbo.
15039EMMBOBS S 39¢0EMIOL MOOYOBIMOO 330930l JmMboEgdgdol godmygbgdoom
d904dbs  15-300mbg00b60 39ML0s, GMIOL  3MOGEE00L  3Mm9B0309bEH0  25-300bg006
396L05LMSL 0.93-0L GHME0s. B3 60dbsgl, HMI 15-30mb3z0560 39MHLOOL A5dMYgbgdoLLl
93069 0bxmMo305 0356M905. MVQOLI 30mbgs60L 890degds asdmomgscmls EXCEL
36G6530L  499mygbgdom 96 Tob ogdg. Jombzs®mol Fguslgdol mddo dgddbogros
3009060030 0b6xMMTS3000056 MoMm©IbMdM030 0bxMMTs300l JoLormgds®, MMIEOL
06@9M3Mm9353053 8936090 MBOM 53005, 5833500 T9x3sLgd0L LobBgdsls Tgmdwos
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000MJMo 3530960l MVQOLI  30mbgséol  dmbs399930L  odw9dsg9000
3000900 X53)M Il MOMMYMYo FobolinsmgdEolm3zol, HMmIwgdog +30-sb -30-
009 ©0535HMmbdo 3gdsMgMdL. Fomo odmygbgdom 3sygbom 9. §. Logmabwol
bsM0OLbOL 3OMBOWL — 30LEMYMSBL. FobolinsmYdWGdOL JMegdo s, Jglodsdolo, 50
dmb5(3999000 539390 3M993030 MZ5¢LR0BME SBobogls, v MMAgEro dsbsliosmgdgeo
MmO 25309bsl 9bYbL 3mb3MgEHMwo 35309630l Logmabaol bséobbbyg. (bodmdo
653969005 1-gaw osaGMsds%y) [121].

30mb356g00L, 3530906390006 golomdMgdols s  Abbgowo  Bofiersgol
3036OMBLMOHOL MZ30LMIO030 O MMEIbMdIM030 33¢g30L Lsgdzgw by 993Jdgboom
0do 3530963900l 5330930 (FOBEGHM®MOBEILGHObMMO  Bogowgdol  ddmbg) o
153MbAHOMEM (olEGHMMObEHGLEHOBMMO Bog30egdoL 356M9dg) X dB39dO0.

©0533063900Lm30L d93560bogm oLdSJBHIOOMBOL 53LGHMHYOMEO
©0ogbmbols s  FoLBHM®MobEHILGHobMGO  Lod3GHMBsBHozol dJmbg 50  3s309bGO0,
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GIgdbsg 29330900 399MmEO0soHBol 3OHMEIOMMS EHIMEIOMEIM. 33093500 96
Bo3mMgm ol 1Mm900w0 3530963900, MMAOLSE 33¢930L sfYgdol dmdgbEolmaols
509603698Mm©om  5dBHoEmo  sbmgdomo 99350 d9d0, LoLbwgbgdo s  Lbgs
3UEGHO™0bEJLEH0bYOO JOHMbOIME0 V9350093900, 30O 393530900, 565369DT0
3Jmboom  8dodg  gLOJoMOO  H935JOJOO O MBIMWMAOMOHO  3OIMDEGTJO.
35M5g)M5©, LO3MBGHOMEm© dgocmBs 10 35309630, MMIgEms3 90  3Jmbooom
239UAHOM0bELEGH0bMMO Bogowgdo, bgs AbMH0g 30 53d59mz0gdEbgb 330q35d0 BoGmgs-
3959O™M30L 3003HYH0TJOU.

33w930bm3z0L  8935Mbogm ™mG039 ULJqLol, 18-65 {erol slsgzol 3530953900,
MMIgdLOE OS0DO, Ly 33069, 6 M30L 456353cMBITO V)EHIMHEYIOMPO0Y s 1YIbLOL
bobgMdewogmds 33060500 13 Lossomo  3dmbosm. mommgmeo  353096@0L 3309350
3509603M9d0m 0600300 MMO EOHMOMO FMOR030m, JOMO ©s 03539 Ljgdom, 12
330600L 296053 Md580. 9319Mbse0Mdg s 839Obsmdol F9dgy Loz Md©Om:
B30l BanmEsl, LogmEberol baGolbol 33erogdols obsdozsb MVQOL 3ombgs®ols
1599915 9d0M, 356IHOD AOLEHMMObEJLEH0bMMO Bogowmgdol Jgz35L9dsL s OSEOBOL
009960l bsolbl  ©osoBsdEg @O OsWoBoL Fgdgy  FoMmEMZIbSL  3egdol
3M958303069@¢0L (urea reduction ratio — URR) goblobezmoo. URR o®mqmgzsbols 3¢0900b
30958030bsEH0  sLobogl 00 Bol Fggas© FoMmM35bsL dgbols boGolbl. 939
30Lsb0dbs305, MMI 33193500 96 BogMmgm 3530963900, oy URR < 65%, 5699
5655099435GWO0  ©O0soBol  306MHMdYdd0  FoMEM3obsl s B03OMBMOOL
“OH0JOMISZT0ML 56 gobgzobosgzom.

URR-0b  29b6Lsbegts  Bos@o®ms  ,mdoobol  Lsbgedfogm  Lsdgoiobm
<603960Lb0GHYGHOLs @S 0byMOMY3sL  Fomoo  BsdgoEobm  FHgdbmemaogdols
L596039MOLOGHIEGH™M Je0bogol” sdMMOEMM05T0.

AILEHJOOL BoLOEIMGIs© 359MmYgb90Eo 0ym d909ga0 Imfymdomds:

3b65¢0BsBHMM9d0 Roche/Hitachi cobas ¢ 311, s cobas ¢ 501/502

AILEHOL BoLOEIMYOMO 25dM0Yqbgds 9890 M9odEH03900:

1-qro 6958963)0: 9%-0560 BoBomwmaomGo blibsto (0,9% NaCl);

39-2 ©95396&0 3Dsgdms 220 mmol/L 3m6396@GHMs3gools s pH 8.6 djmbg TRIS

0Mx39mol  Logwydzgebg s  dob  99dsagbermdsdo  dgomes  d93ga0

333mbgb@Egdo: 73 mmol/L 2-0 L BHMSE0; 25 mmol/L
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6030 E0b500@o@gb0bobwzemgmEool H gm®ds (NADH); 6,5 mmol/L. ADP:

mE@gobs (jack bean — Canavalia ensiformis) > 300pkat/L; GLDH (do0mgdvero

dlbgoggbs  OHJmbsbo 30MBHY30L ©30dw0sb) > 80 pkat/L; 3mblg®356¢30,

Jo806ms 06960 LES00EODIGHMEMYOO.

adbbgowwo  Bsferogol  FozMHMBEMESl  M30LMIMO395© S MBMEYbMdIM0350
350355900 Albgoo bofigrogol JozMMmBEMMOL M30LMdMOZ0 s MOoMEYbMdGMO30
365¢00Bom, MMIWOoMSE 3509060 MHMIgo s M MOMEIbMBOL d5gEgM09d0 0y™m
dbbgoe  bsfersgdo, GmamM  033wgdmEs  Abbgowo  Boferogol  JozMmmzermEMol
09050039600 Md5 83MbsEMdOL F909y9Q.

abgoo Bsfierogols 303MMBEMEOOL M30LMdIM03 S MOMEIbMdM0Z 65T
35350900 ,,m00oLoL Bobgdform BsdgoEobm MboggMbodgEols s 0bymMmygsl
35050 B39O0 30bM F9gdbmemyogdol LovmboggMbodgdm 3wobogzsdo®.

365¢0Bol  Boliodo®adeo@  godmygbgdmwo  ogm 89990  LEIBIOEHMWO
9036>d0MEMY0MOH0 dMfiymdowmdgdo: 303Mmlizm3o, mgMdmbsdo 36+2°C s 30+£2°C,
Dgaob 50556y, Lobfier®o, Lohmbo 1 g, 533330, BEBHBPIOEHMEO WSBMESEHMOHOIO
F960390. 565¢00B0 3oM©JdMEs LBEHIBPIOEGHMEO 1533900 BOsWIRJOOL, BgodE03900Ls
Q5 QIbTsMg sboEgdol Asdmyqbgdoom.

150@YbEH0B03O30M B5JGIM09dOL Bsdmbomgsero:

Escherichia coli (¢o30960o, boybEo 853960396 00M909w0, 390memobw®o);
e Bifidobacterium;
e Lactobacillus;
e Enterococcus;
e Staphylococcus aureus;
e 306MMO0m 350MYgbMo 9bBGHYMHMdsdBHgM0gdo ( Klebsiella, Enterobacter’ proteus,
Morganella, Citrobacter, Serratia @5 b3900);
e Candida-U 33560l Logwgsmolb Abasglo bmzmgdo.

39933930l 3060390  9BHe3Bg B3930MHO  Asbs  (3MBLYMZ96EHIOOL  go6nTY)
Pobolfot  0fmbgds ghmo aMsdol mgbmdom LEgMoWwwE  FmMFqedo, 9sEgds
LEAHIOOWMOO FoHBoMEMYoMMo blbsMO (obBsggds 1:10) s dbbgowro bsfors3zgdol
Q5LOE9Jo 9M930L 999 BIOIds 5 (ool gobdogermdsdo. Lofigolo gobBs3gd0sb
(1:10) ofs®dmgds LgMomero 36399900 101 A56Dsg900L Bsmgerom. dowgdmwo
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3965390900096 MoOMgMwo d5JEgMooLm3oL, Fglsdsdolo IgmmEo3ol yodmygbgdom
dB50090s  608MIgd0, go0EDGds  Tglodsdol  bosogby s  24-48  Lsooob
3968530 mMdsdo,  37°C  39d396MoBH Moy GHoMEgds  063Mds30s  9bsgMMde
(Bifidobacterium, Lactobacillus) @5 596H™dme 306md9dd0 (Escherichia coli, Staphylococcus
aureus, Enterococcus).

39933930l dgmeg 9BHs3DY IBOOE0 3WMbogdoL MoMEYbMmdMO30 ©o
®30LMdMHO30  FobOLOSMPOGOOLS O J96DB3gdOL  bomOLbOL  gomzseroliiobgdoom
0LsDPZMHYOS PMOMMI0 J0ZOMOOL MOMPOIOMDS.

d6535MoEbMzs60 33939000 [42, 43, 44] ©s©9b0w0s, BM™MI MGHgdomwo
A™gdbobgdol LobmgBob F90306M9dL Y39 B 390 MBOWB3gEYMRL dogE9gM0gdol — S.
thermophilus, L. acidophilus, B. longum 256bs%b@3Mwemo Homogbmdom (=45-10° CFU)
3993390 3M)130M3H03900.

93790b5cmdol  ©s)ggosdg  353096F0LYD 300900  0bBMGT0MYGOME
056bIMBdSL oEPBOEO 3BM 39Ol Jobgz00.

00MMGNO  353096GH0L  83MOBIMBLL 35390900  3OHMOOME03)d0m.
36t30ME030L 000MY0 o8B0 903939: L. acidophilus KB27, B. longum-KB31 s
S. thermophilus KB19, e 20x10° CFU. 3Gmdom@Gm3ol 99950089bmds 4ob3bsBmgmgom
O0EIOIGHMMSBY ©oyOHbMdom [34]. 93MbsEMdOL bdgds: 12 330600l gobdogermdsdo
4M39 0N, MO-O0 353590 PYTo MOXIO Fsdob EOHML, OGO MBoom 80
x 10°CFU.

39bbmM30gems  Abbgowo  Bofiewsgol  Joz3OMmEBErmMol  M30LMdMO30 o
Mo0mEabmdM0og30  dmbs3ggdqdol,  Lomabeols  bsMolbol  Jobslosmgdergdols s
239UAH™0bBHYLGHOBMMO  B030wgdoL  BEBSGHOLEGH03MNOO 531953905, €503  BodwoEgds
92335 9339003065, 5MH0L M) 565 LoMHIMDM 3538060 MG 5TMBIMBRI3L (83MBIMdST©Y
Q5 93MbsEMdol 99939 00 LoOEIIOL) TMEOOL S MO Q93w sbabl
9399665¢Mmd0L 50bodbwo Igmmo bgsalibgs dsbz9690cgdbyY.

390929006  BLASGHOLEH03MNOO  FMTFs39d0LOMZ0L  A9TMYgbgdew  0dbs
LAHOSGOLAHOIMOO  3OMAGMsds  SPSS.  doegdmwo 99093900  39m35¢obfiobgdeos
513369%00.
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0530 III 990092900 356bogngs
33w930L 30639 9Bs3bg Byock-obs s Merriman-ol Lbogmgbaols bsGolbols
0b6@gdubols  godmbsmgzgmgeo  Jombgs®om -MVQOLI [47] 8935835900 35309063900l
Lomabarol bsGobbo.
3o9m3zombem  0dbs  ByggO™mEmaool  49630m96900L  3w0bozme  396GH®To
390m@ooHBg dgmuo 272 3530963)0. 35056 3000bgzsMmOL Fg3Lgdoll omsbbds 253
35309630, 19 353096@05 30 99960 2obsabos (FbGowo 1).

Gbeogo 1.
353096¢pdo
6 ox@bedo %
Logen 272 100
0»6bdeDo 253 93.1
6D 19 6.99

3B 2. 393 oYty gepp 353096¢doL ogBLOEMEHEAL bs (olbOL 0B0oBYPLYDdS

(253 353096¢)
do>b 370 © 14 5.53
IO © 62 24.51
@ 35305901 d © 166 65.61
396po© 11 4.35
doQb 356po© 0 0.00

99-2 b0 5839690L 53 30MBZIMOL 3060390 — BMYSO JomMb3zoL Fga9dL.
603 3bG0do ImEsbowo 8999006 Bsbl, 353096@&gd0L MIMI3eglimds (65.61%)
0530L0 LoEMEbEOL HIOOLLL LT SWME, ET5305YMBOEGIWSE 9BLYOL. 39MPo© 30
dbmmnE  godmzombymms  4,35%  500d3s08  mogol  3bmg®mgdsl.  Gog  dggbgds
309m30mbmms  ©sbsMBgb bsfowrl, dsmo 24,51% m3wol, Gmd dobo Logmabwol
bs6Holbo ©dsos s Fbmem 5.53% 50093588 Ms30L LogmEbegl dowosh (3ms.
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50LB0TBs305 0L, MMT SOEIOO 353096GHO 956 5BLYOL Md30L IEYMTMYMBL o0
3962500, ®MMO 3 dbombyero 0gm 93500900l Loddodosb 4sdmdobstyg (FbGowo
2, 0063y 2). doegdmwo 999ag00 MVQOLI  30mbgsm0ol 3063960963000
350Md0L TGLox3sL9do 0gbs godmygbgdmwo. Bz9bL doge dowgdmwo dmbsigdgdo
0590 BoGHMdME0 33eg30l Imbo3gdgdols dbgogbos [72], dob msbsbdsg, oligzg
MmamO3 B3960 BoOIEOBM 396@MOL 353095GHJOOL MBMOZEIGIMDS, Fom0 353096EgdOL
393w gLMd3 LO3MPIMO BMZMIIOL boGolbL 5935190, MMM bra®Tsgrm®L ("fair").
@oHad 2.

5610 3By h

o056 3560

-

o056 3o F

0 20 40 60 80 100 120 140 160 180

dgbodg  bGowrdo  dmygzsboeos  MISSOULA-VITAS®  Logmaberols  bsGolbol
0bggbols  15-300bg0060 300b35(0OL  (bsGDo Ne 2) mbmmdgBHozg onb30sb
000MgM  3000b35D9 393990 35bbgdol MOMmEIbMds s Fomo  3MMEIbEGHWWwo
3990bobegds. gl 0bFMOTo30s  LEFOEdL  0dwg3s  OIPHOBEIL, ) OHMYME
500935996 BMY9s© 353096()9d0 O MMOMMIMWO 353096@0 — 06030 YSEI MBS 03
LRBIOMIOL, HMIWIGOLSE 30Mb35M0 gbgds. 300bzsM0 TgbodegdMdSL Jobgdl 9Jodl,
3930 Y500 gds 305d30mL 30mbzsMTo dglvgar  dobolosmgdwgdl s LsFoMmgdols
3900b3935d0 Bomobo® Mboldogdqdo gos@Escmls.
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3b6ogo 3.

%

%

%

%

%

%

%

%

%
10
%
11
%
12
%
13
%
14
%
15

%

Lo3L9gdoo
390»6bdgd0

9
3.56
30
11.86
22
8.70
49
19.37
40
15.81
27
10.67
75
29.64
47
18.58
55
21.74
51

20.16

2.77
67
26.48
13
5.14
19
7.51
63

24.90

390»6bdg00

28
11.07
170
67.19
46
18.18
117
46.25
120
47.43
127
50.20
140
55.34
104
41.11
134
52.96
80
31.62
33
13.04
160
63.24
67
26.48
33
13.04
154

60.87

bsfocebeng
390»6bdg00

105
41.50
44
17.39
69
27.27
50
19.76
44
17.39
57
22.53
24
9.49
49
19.37
41
16.21
59
23.32
13
5.14
14
5.53
44
17.39
40
15.81
21

8.30

41

o6
390»6bdqd0

106
41.90
5
1.98
103
40.71
31
12.25
34
13.44
32

12.65

3.56
48
18.97
19
7.51
52
20.55
122

48.22

3.16
95
37.55
103
40.71
10

3.95

LE T QO 6
390»6bdg00

5

1.98

1.58
13

5.14

2.37
15
5.93
10

3.95

1.98

1.98

1.58
11
4.35
78

30.83

1.58
34
13.44
58

22.92

1.98



3boeo 4

3Joobgzs

10
11
12
13
14

15

390»6b3900 + bH3Lgd0Z9x0» BHIgdO

M
n/%
total 145
20/ 13.79%
117 / 80.69%
33 /22.76%
99 / 68.28%
96 /66.21%
97 / 66.9%
124 / 85.52%
94 /64.83%
111/ 76.55%
77 /53.1%
25/17.24%
124/ 85.52%
49 /33.79%
29 /20%

129 /88.97%

F
n/%
total108
17/ 15.74%
83/76.85%
35/32.41%
67 / 62.04%
64 / 59.26%
57 /52.78%
91 /84.26%
57 /52.78%
78 /72.22%
54 /50%
15/13.89%
103/95.37%
31/28.7%
23/21.3%

88/81.48%

Bofocodng 390969900
M F
n/% n/%
total 145 total108
57/ 39.31% 48/44.44%
24/ 16.55% 20/18.52%
46 /31.72% 23/21.3%

23 /15.86%
27 /18.62%
31/21.38%
13/8.97%
19/13.1%
21 /14,48%
38/26.21%
7 /4.83%
12 /8.28%
24 /16.55%
20/13.79%

11 /7.59%

42

27/15.74%
17/15.74%
26/24.07%
11/10.19%
30/27.78%
20/18.52%
21/19.44%
6/ 5.56%
2/1.85%
20/18.52%
20/18.52%
10/9.26%

5639036b3900 + LEYgS O O 390»bbIdO

M
n/%
total 145
68 /46.9%
4 /2.76%
66 /45.52%
23 /15.86%
22 /15.17%
17 /11.72%
8/5.52%
32/22.07%
13 /8.97%
30/20.69%
113 /77.93%
9/6.21%
72 /49.66%
96 /66.21%
5 /3.35%

F
n/%
total108
43/39.81%
5/4.63%
50/46.3%
14/12.96%
27 /25%
25/23.15%
6/5.56%
21/ 19.44%
10/9.26%
33/30,56%
87/80.56%
3/2.78%
57/52.78%
65/60.19%
10/9.26%



39-5 3bGodo SLobIE0s BEBIGHOLEH03MNMI 93)Ts390E0 89900 bm03g FobsliosmgdEol (oMM Jobsbosmgdgmsb
0535330609305 3 30mb3s) dobgz00m.

GO0 5

L0d3¢yDgdo -18 20 663 | 5.63 5.94; 7.32 8
PJogdo -25 25 3.76 8.47 2.72; 4.8 6
306rgbgds 03 defolio

-25 30 9.73 11.05 8.37;11.1 12
3eBH03> 309
39omeeanebs -30 30 -9.03 11.89 -10.5; -7,56 -12
6L @B oo -27 30 3.28 12.43 1.75; 4.81 4
%0750 Jogp 79 238 16.43 2.84 16.1; 16.8 16.4
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253 35309630l 0603009 MHO  3000b356Mgd0L  ©6F 839058  BMYsO
Do6m0mpqbs 993304365 080L Fglisbgd, v 39800 HBBY IgmBo 353096¢3)9d0L Mg
bB9IOML Mbs J0oosgEoMmb 83mMbsEds §Jodds goblis3MmMMgd0m OE YMMOIEMYDdS.

000MgN 300b35%g 35399090 3sLbgdo 935090900 9OHMTBYNL 353096G M
Udgbolb mbgE300. FogO0MS:

39-3 3000b35 99039305 3}H30(3905L: ,30H03ZMMO OLIMIRMGOEH0 0dIbs OO,
MOmd 303903938 LoEgMEbErol boeoll®. Joergdo wadm IgEHo gosbbdgdmbab 50
9®303905L, 306G 0505353990, 96 Joewgdo FgBHo  JodMboE9396  OIODMHD
SbEMEoMgdIMYw 30BN  OLZMIFMOGL.  SOLYdIMWo  Fmbs3gdoE  dERIMgNTo
Bo@Bo09deo 33¢0g30L dbgoglios [72]

99-6 300b35: 0500965053 99BHOMOO 35O @O TIMMI0YOISE FB0AE0S
Bo3MMIMO  ®og30L M3, 03B 396  (3bmzMgdom  3FoYMBOEI . Joegdmb
3905609800 3539008 MBOHM o bsfowls doshbos LMo gl JIMWGds S MZEOU,
MOmd 5dBHomMo 3bM3Mgds @O LHIMMIMO MO308 MY30IOMSE TM3EOlL MbsMO
OEOWSE 2o6530MHMdGOL Bom 3d5gMROEGdL.

doMH0MIPO 593500900l Loddodols s FMOZEMBOMO MIBABEYDO 5350 YOGOOL
d01bgs35, Lod3GHMIgOOLs s BWO6J30930L Fooeo  BobolosMYDEGOO  HIOOM
393965L 9BEIBL 353096 LogMEbol boolbby. G Bggbgds X sdMG Jrmsl, 0
b39gOM30 SOLYOMEo IOMIGO0L F9IMGO0MTS Tglsfogersd 4358396, rrd Lo305Mm© OO
abaogLgdss B39bL 899agdLs s ©sdgbodg J399sbs80, dsm TmEOL, LsdgMAbgmLs s
090, 3900050 BDY Igmxgo 353096¢gd0L dogh MWQOLI 300b3z560l
3939000 JoMgdMEE J99gOL dmGol [118].

996 s 99-7 @EbO®0wgddo  LEAHIGOLGOIMNMO  FMTs39dIo  T)YYOO
39056939905 bgglobs (gbMHowo 6) s sbszol (gbMowo 7) dobggzom.
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3b6oeo 6

30618693503 derolso
35bsli0s 09d¢nd0 UdgLo Lbod3¢EpD9gd0 aPJ09%0 390m¢e@) DS & bbb geDds %0450 Jogo
3rBH035300

F -18 -25 -25 -30 -25 7.9
- M -10 -18 -14 -30 -27 8.9

F 20 25 30 30 30 27
- M 16 20 30 22 30 23.8

F 6.07 3.65 8.94 -8.5 1.36 16.15
- M 7.02 3.81 10.3 -9.4 4.7 16.6

F 6.4 9.3 11 12.46 11.55 2.87
- M 4.9 7.7 11 11.45 12.86 2.78

F 4.86;7.28 1.88; 5.42 6.87;11.01 -10.8;-6.15 -2.18;2.18 15.6:16,7
- M 6.22;7.82 2.55;5.07 8.5;12.1 -11.3;-7.43 2.6;6.8 16.1;17.1

F 6.5 4.5 10 -12 0 16.1
- M 8 6 15 -12 8 16.75
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3béoeo 7

306rgB5d505Bernlo

dsbslosogdendo | sbsgo  Lod3&Bgdo | FHJ309d0 JeBefogsgms 390mee@y Do & OLE@OEryeds 20040 Joyo
60s -18 -25 -25 -30 27 7.9
- 602 5 -20 11 -30 -25 10.8
60< 17 20 30 30 30 23.8
- 60> 25 25 30 30 27 23
60 6.2 4.08 8.8 -8.2 1.8 16.2
- 602 7.17 3.33 10.7 9.8 4.8 16.5
60s 6.2 7.7 11.04 11.2 11.9 3
- 602 4.7 9.38 11.1 12.6 12.7 2.62
60s  5.18;7.22  2.74;5.26 7;10.6 -10; -6.36 -0.13; 3.79 15.7;16.7
- 60> = 6.22;7.98 | 1.56;5.04 8.6;12.8 -12.2;-7.45 2.43;7.17 15.8;16.8
60s 8 6 12 -12 1 16.15
602 8 6 12 -12 8 16.6
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MVQOLI-15 30mbgo®mol  45965¢00%9d58 5B396s, G003 gzqws  356589GOL 543l
59000 36033690 Mds, oM 39000WEEYIMBOL 35659EHM0Ls. B3gbo B0 ol
30Dgbo Mbs 0ymb JoMOMOIEO H5350J00L bLodd0dg s FoLMSD 353806093 O
3900 90900.

390©05w0bBom  496306MHMdGIM B0DBOIMG EOLZMIRMOAGL goboaol yzgws
3530960, o658 Ldgbol dobgzom gl gobas Jowgddo MBOM 0aMAbMDdS, SBs3OL
dobgzom 30 — 60 (gbg 9gBHo sbo3ol 353096(3)gdd0. Bsdslosdg, Fga30dw0ds
30356059)0Mmm, O™ 60 {garbg dgE0 Sb530L Joergddo Y39 sBHg 9EHO® SMHOL oMb o
R0b039O0  ©oL3MIBMOEHOL  gob3s, MHMIgWoE 3OMYMIOMIISE  5350JOLMD
SLMEOM©YOS.

0505353900 MmO 3 BsbL, MBOM 300BMOG o 3Mdbmdgb o3l s o3 gds©
oL3MIBMOGHL 256030050 530560 YM39WOOMOHO Boddosbmdol Fglitrmegdobsls
Jo 5356 99s6M9000.

MmO 3 3060m369050050mOHOLO MYOH0IOHNMDYBOU, 515939 390P0XOLIMOOL 5¢Jdsdo
5690000 256Lb353905 SL530LS S Lggliol Bobg3z0m 46 ymxgows Ysdmzwgbowo.

sbd30Ls @y Ldgbol dobg3z0m FgIMYdOLOLL Yz9wsbg oo Lbzsmds oym
G®5bL(3960IBEBHMMO Q50MEOEYB530, 5649 Lbgsslbgs Ldglols s sbv3ol 353096¢3gd0
396Ub30390ws© 500d35996 LogmEbErols sGLLS s JoBBL. MMEMEE Tmbswmobgyero
04®,  sboasbOms 3530963900  (<60) M3900  MI3W3W0Yd0SD  YM39eELOME
LoMMYg9gdl, 30O bsbsHIMwo 3530963700 (= 60).

33w930L 9§ygds97g 2oLEHOMM0bEHILEGH0bMMO Bo30qd0lL 30mbgsmom Fgbfiogerow
353095 939G gumdL goliBHMobEguBHobmEmo 36Mdgdgdo sfMbadEs (osyMsds 3,
3b®owo 8), G553 d0M0MIIE ©59©Ybodg LoA3GHMTom Q5TMObIEIOMPS. 39OHIM:
3I0obM9395, LMK ©absggdols dgatdbgds, 393 gmEm0HBA0, BoMs®smo, 89360 MdS.
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Q@ondos 3.

4 )
©05E0dBY dgmxzo 353096EH o0l
2L EAH®Mo6EgLEH0bMMO Bogowmgdo
14%
OR030gd0 565 5930
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An estimated 350 million people globally are thought to have chronic kidney disease (CKD),
which causes 0.5-1 million deaths annually. The mortality has gone up by 31.7% in the last ten
years . Over the last 10 years mortality has increased by 31.7%. In 2013 CKD was 13th leading
cause of death in compared

to place 27th in 1990, signifying a rise of 134% over this period.

The percentage of dialysis programs in health financing has risen in recent years from 6% to 12%.
58.4 years old on average, the population of Georgia had 2670 recipients of kidney replacement
therapy (KRT) in 2021, out of a million individuals.

CKD is defined as the presence of kidney damage, expressed by decreased kidney function
(nitrogenous waste retention) and/ or abnormal albumin excretion that persists for more than
three months.

Uremic solute generates are generated by several mechanisms: endogenous production by often
endocrine processes without interference of intestinal absorption as is in the case for most
peptides; for the purines uric acid or xanthine, intestinal absorption plays a role only after
consuming an excessive amount of nutrients that serve as precursors of nucleotides (i.e. organ
meat, sweetbread); intake of exogenous toxins via the gastrointestinal tract as food components
which remain totally or partially unaffected by digestion (e.g. advanced glycation end products,
AGESs); intake of exogenous products via the gastrointestinal tract, digestion in the intestine and
uptake of the digested end product followed by further metabolic modification in the body; intake
of exogenous products via the gastrointestinal tract, digestion in the intestine followed by
metabolic transformation by the intestinal enzymes or bacteria into toxins, only then uptake of
this product and frequently result in additional bodily metabolic modification (e.g. phenols and
indoles).

Numerous studies have shown that the digestive system is a major contributor to chronic
inflammation in CKD. Both pre-dialysis CKD and chronic hemodialysis patients' blood has been
found to include gut bacterial DNA fragments.

Approximately 100 trillion microorganisms live in Human gut. It is quite complex and includes

bacteria, archaea, viruses, phages, fungi and other microbial eukaryote.
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According to research from the Human Microbiome Project (HMP), each person's microbiome is
different, each niche is defined by one or a few signature taxa, and gut diversity is highest with
little change over time. The gastrointestinal system of humans is mostly populated by the
bacterial genera Bacteroidetes, Firmicutes, and Actinobacteria.

Numerous functions of the gut microbiome make it a metabolically active endogenous "organ" in
and of itself. Under physiological circumstances, the gut microbiota is in a "symbiosis" with the
host and offers a variety of metabolic functions, including the breakdown of indigestible plant
polysaccharides, vitamin production, conjugated bile acid biotransformation, and dietary oxalate
degradation. The immune system is "taught" by postnatal intestinal bacterial colonization, which

also lowers allergic reactions to food and the environment.

Additionally, the intestinal epithelium serves as a barrier to stop pathogens and antigens from
spreading throughout the body.

A single layer of columnar epithelial cells called epithelium separates the intestinal lumen from
the lamina propria underneath it. Tight junctions between these epithelial cells form a
multifunctional complex that acts as a seal between adjacent epithelial cells.

It should be noted that gut microbes protect the gut's ability to function through a number of
mechanisms, including tight junction protein structure restoration, epithelial heat shock protein
induction, upregulation of mucin genes, competition with pathogenic bacteria for binding to
intestinal epithelial cells, and secretion of antimicrobial peptides.

Histologic alterations in CKD include decreased villous height, elongated crypts, and
inflammatory infiltration of the lamina propria. Colonic epithelial tight junction disruption could
allow bacteria and endotoxins to pass the intestinal wall, causing systemic inflammation in people
with kidney disease (CKD). Impaired excretory function also causes an accumulation of these

toxins.

The biochemical and biophysical environment both have an impact on the microbial flora's
composition and function. The digestive system is affected by renal failure through a number of
mechanisms. First , the massive influx of urea into the gastrointestinal tract as the concentration

of urea in the body fluids rises results in the prodaction of ammonia (CO(NH2)2 + H20 CO2 +
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2NH3). Ammonium hydroxide (NH3 + H20 NH4OH) is produced from ammonia itself, which
raises the pH of the luminal fluid and leads to enterocolitis. Second, as an adaptive response to a
decrease in renal excretion, colonic epithelial cells secrete significant quantities of uric acid and
oxalate into the gut lumen. Urea and uric acid serve as alternative substrates for the microbial
flora in addition to changing the composition of the gut microbiota. Thirdly, in the CKD
population, the biochemical environment of the gastrointestinal tract is significantly altered by
dietary restrictions to prevent hyperkalemia and fluid overload. The composition, function, and
metabolism of the gut microbiome are significantly impacted by a diet deficient in fruits and
vegetables, which are the primary source of fiber. Fourth, the gut microbiome is affected by a
variety of phosphate-binding products, including anion-exchange resins, iron-based products,
calcium acetate, calcium carbonate, and aluminum hydroxide, which are frequently prescribed
to patients with advanced CKD. Some of these effects are still unknown. In addition, patients
with CKD may have significantly altered microbiomes as a result of frequent antibiotic treatment
for vascular access infections and other infections.

The majority of Gram-negative bacteria's outer membranes are formed by endotoxin, the
hydrophobic anchor of LPS. Endotoxin is a phospholipid. Through a TLR4-dependent
mechanism, it is constantly produced in the gut and transported into intestinal capillaries.
Endotoxin is eliminated from healthy human plasma by mononuclear phagocyte cells in the liver
at low concentrations (between 1 and 200 pg/ml).Endotoxin causes the immune system's cells,
particularly macrophages and endothelial cells, to become activated and to produce and secrete
inflammatory-inducing molecules. Recent research indicates that CKD patients may experience
inflammation as a result of subclinical endotoxemia.

The gastrointestinal tract is one of the source of inflammation in HD patients. Significant
disruptions to the intestinal barrier takes place in HD patients because of the uraemic
environment and importantly the process of HD (hemodialysis frequency, ultrafiltration, and
dialysate) itself. Other factors which are unique to this population, such as changes to the
composition of diet and medication is significant. Significant changes in the colonic bacterial flora
of hemodialysis patients were found, with an overabundance of bacteria that produce uremic
toxin.This may have a great impact on HD patients quality of life.

In the CKD population, chronic inflammation and dysbiosis of the gut microbiome can have a

significant impact on patients' quality of life (QoL). As chronic kidney disease progresses,
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systemic inflammation rises. Systemic inflammation may significantly alter the psychological,
social, and financial well-being of hemodialysis (HD) patients despite the effectiveness of KRT
treatment. As a result, HD patients' quality of life may be seriously affected by disturbances in
their intestinal microbiome.

Quality of Life (QoL) is a broad multidimensional concept, including the individuals’ perception
of their position in life in the context of the culture and value system in which they live and in
relation to their goals, expectations, standards and concerns.

The Missoula-VITAS Quality of Life Index scale (MVQOLI), which was developed by Byock and
Merriman, is one of the tools and techniques that can be used to measure the degree of social,
physical, and psycho-social adaptation in patients who are receiving chronic hemodialysis. Other
tools and techniques include

The purpose of our study was to compare HD patients' quality of life before and after probiotic
therapy. This was accomplished by employing the Missoula-VITAS Quality of Life Index
(MVQOLI). Patients' quality of life was assessed in five ways by the MVQOLI: well-being,
transcendence, interpersonal functioning, and symptoms. The purpose of the questionnaire is to
evaluate the patients' own personal experiences in each of these dimensions. Each item is scored
on a five-point Likert scale, with the lowest score always representing the least desirable

situation.

Methods and materials: We included 272 maintenance hemodialysis patients from a single HD
center in this prospective cohort study. With a mean single pool of Kt/V 1.55 (interquartile range,
IQR 1,45-1.65), all patients were following the same treatment regimen of 13 hours per week.
The patients had a dialysis duration of three years, with a median age of 54 (IQR, 44-68), a gender
distribution of 160 men (57 %) and 112 women (43 %). The research was carried out in two stages:
the first step was to evaluate HD patients' overall quality of life and select those with
gastrointestinal complaints to form the "GI group"; Patients in the "GI group" underwent a fecal
investigation and probiotic treatment in the second step, and their quality of life was reevaluated
at the conclusion of the treatment. We began with two questionnaires: The first is the Georgian
translation of the Missoula-VITAS Quality of Life Index 15 (MVQOLI-15); the second, which
was related to issues with the digestive system. The goal of the questionnaire was to find out how

many patients had gastrointestinal issues and how bad they were. The impact of probiotics on
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HD patients' quality of life was the primary focus of the second phase of the research. Criteria for
rejection: HD lasting less than three months, active inflammatory conditions, bleeding, other
chronic gastrointestinal conditions, viral hepatitis, and severe mental and oncological conditions
in previous medical histories 50 HD patients were put into the "GI group." For twelve weeks,
each patient was studied according to a unique schedule and the same plan. Before and after
treatment, we investigated gastrointestinal complaints, quality of life, and the flora of the
intestinal tract. Additionally, 10 HD patients without gastrointestinal issues were recruited as the
control group. The objectives of the study were explained to each and every participant. The

informed consent for the study has been signed by the patients.

A probiotic containing L. acidophilus, B. longum, and S. thermophilus was used to treat each
patient. 34. 80X10'9CFU was the daily dose. For the next twelve weeks, the patients were
instructed to take the same amount. Individually, qualitative and quantitative data on the colon's
microflora, QoL characteristics, and gastrointestinal complaints were collected and statistically
processed. The microbiological techniques of plating, enumeration, and counting colonies on
specific growth media were used to analyze the feces. The results were statistically processed
using the statistical program SPSS. Results: Regarding the MVQOLI-15 general question, "How
would you rate the overall quality of life?" - The answer from 65% of HD patients was "fair."
Table 1 — self-assessment of Qol by HD patients ( total 253 patients)

Overall QoL (How would you rate overall quality of life?) frequency %

5.53
Poor 62 2451
Fair 166 65.61
Good 11 4.35
best possible 0 0.00
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The GI questioner's dataset revealed that the majority of the selected patients presented with a
variety of complaints, including nausea, constipation, bloating, and diarrhea, ranging in severity
from mild (24 percent), moderate (31 percent), and severe (51 percent).

The gut microbiota was examined prior to the specific probiotic therapy, and it was discovered
that there were fewer CFU of Bifidobacterium and Lactic acid bacteria. The manifestations of
hemolytic E. coli, among other types of dysbiosis, were also revealed.

In four cases, intestinal flora has not been completely restored. Due to incomplete treatment
(patients dropped out for a while after becoming infected with covid-19), the microbial content
of the intestinal tract was not controlled in four additional patients. The null hypothesis was put
to the test with the Wilcoxon-Mann-Whitney UU test to see if there were any differences
between the two samples. The following values of the UUU criterion were obtained through
statistical analysis: According to table 2, the value of the UU criterion is U0.05 = 314.39 (95%
probability), n = m = 29 for Bifidobacteria, UU = 126 for lactic acid bacteria, UU = 227 for
Enterococci, and UU = 254 for E. coli typical. The fact that U U U0.05 was found in each case
demonstrates that there was a significant difference between the two samples (pre-treatment and

post-treatment).

Table 2. Mann—Whitney U test results.

Bifidobacteria UU = 604.5 U< U0,05,
Lactic acid bacteria UU =288.5 U< U0,05,
Enterococci UU =568 U< U0,05,
E. coli typical UU =596 U< U0,05,

In 8 patients, the result was positive for hemolytic Escherichia coli (extra tests were performed

to discover out the genotypic marker of hemolytic E coli.)
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The microbes in the retested feces samples were not observed following probiotic treatment. The
U measure has a value of 31, and U and U0.05 = 13. The statistical insignificant difference is
between these two samples. Nevertheless, given the significance of E. coli, the result achieved
through the use of probiotics ought to be taken into consideration as viable.

The patients' clinical condition improved as a result of the microflora's correction. Nearly all
major symptoms diminished. The questionnaires' findings indicate that the symptoms of diarrhea,
bloating and rapid fullness have significantly decreased. People with heartburn and constipation
experienced the opposite: Patients reported a slight but not significant improvement.
Particularities related to HD treatment can help explain it: these patients frequently experience
constipation as a result of the prescribed diet (which does not include foods high in fiber), the
high ultrafiltration rate, and some medications.

To determine the relationship between them, a nonparametric method was used to calculate the
correlation coefficient (also known as the association coefficient). The research results were
obtain in the form (2X2) of a row table, concurring to which the esteem of the x? criterion was
determined by a significance level a=0.05 (95% probability) and a degree of freedom y =1 (equal

to 3.84. As a result of measurable preparing, the taking after values of the x? criterion were

obtained:
Diarrhea - x2=18.065; Nausea - x2=1.594 feeling of rapid fullness - x2 =
23.776 Heartburn - x? =2.938;  Constipation - x2 = 47.292; Bloating- x2 = 47.291

Statistical studies have shown that the significance of the x2 criterion for the incidence of feeling
of rapid fullness, bloating, constipation and diarrhea, before and after treatment is x2> x2 0.05: 1,
i.e. The null hypothesis is rejected, and a difference between the two is likely. As for the
significance of the x? test for indicators of nausea and heartburn, x2 <x20.05: 1, that is, the
difference between these two choices is not significant. In light of the outcomes, it can be
concluded that this treatment is effective for the relief of symptoms such as rapid fullness,
diarrhea, bloating, and a little bit less effective for constipation.

The MVQOLI-15 questionnaire before the treatment showed an average score of 14 [SD 2.47,
IQR 10 to 20.7]. All patients returned to the same questionnaire after treatment. The total average
MVQOLI-15score was 17.36 (SD 3.76), from 6.5 to 24.5. The “GI group” study average score
was less than the total average MVQOLI-15 score obtained from 253 HD patients (16.4 (SD 2.8)).
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It confirms the worth QoL of these patients. With the Wilcoxon-Mann-Whitney formula, UU
criterion values were obtained:

U =651, U<UO0.05 48,48 (95% probability) n = m = 48. The effectiveness of the treatment has
been demonstrated, and statistical studies have demonstrated that the difference between the two

clinical conditions (before and after treatment) is significant.

Through the modification of the microflora in the intestine, this study sought to investigate
changes in QoL in HD patients. During the 12 weeks of single-center hemodialysis (HD), certain
probiotics were prescribed for this purpose. In line with a great deal of previous research, our
study found that HD patients' quality of life and gut microbiota had changed. Factors that are
associated with CKD may play a role in the promotion of gut microbiota imbalance, such as,
metabolic acidosis, increasing intestinal uremic toxin availability, reducing colonic passage,
intestinal wall edema and digestive capacity . Pharmacological therapies (e.g., iron delivery and
antibiotics) may also influence gut microflora dysbiosis.

According to our findings, HD patients with severe gastrointestinal complaints had altered gut
microbiota, indicating a significant link between dysbiosis and quality of life. All of them had low
quality of life, but after receiving probiotic treatment, their gastrointestinal complaints and gut
microbiomes significantly improved. As a result, people's quality of life improved.

Despite our study's promising findings, there are a few flaws: Due to the relatively small sample
size, additional studies with larger numbers are required; All of the participants came from a
single center with a small area to cover. Patients' drug and dietary intakes were not estimated in
our study.

Conclusion: The results of this study demonstrate how dysbiosis affects Qol in HD patients. The
quality of life for hemodialysis patients is enhanced by correcting their intestinal flora. Probiotics
have been shown to have a significant impact on a number of gastrointestinal issues, including
meteorism, diarrhea, and fullness. Probiotics containing L. acidophilus, B. longum, and S.
thermophilus should be taken for at least 12 weeks to correct the microflora. For further
evaluation of the impact of dysbiosis on quality of life in hemodialysis patients, larger studies of

higher methodological quality are required.
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IMPACT OF MICROBIOME COMPOSITION ON QUALITY
OF LIFE IN HEMODIALYSIS PATIENTS

Shamanadze A., Tchokhonelidze 1., Kandashvili T., Khutsishvili L.

Thilisi State Medical University, Georgia

Chronic Kidney Disease (CKD) represents a great chal-
lenge for the whole world. Worldwide, approximately
242/1,000000 patients with CKD (The global estimated
prevalence is 13.4% (11.7-15.1%) and the number of pa-
tients with kidney failure is expected to increase [1;2]. Dur-
ing the last years, the share of dialysis programs in health
financing has increased from 6% to 12% especially, in devel-
oped countries and still proceeds to grow [3]. According to
the official data of 2021, 2670 people, 716 out of the million-
population received Kidney Replacement Therapy (KRT) in
Georgia, with an average age of 58.4. The lack of a cadaver
kidney transplant program in Georgia increases the vintage
of the patients on dialysis. Long-term dialysis therapy often
results in an increased risk of systemic inflammation.

Chronic inflammation in the CKD population can have
a serious impact on patients’ quality of life (QoL) [4-6].
Markedly altered intestinal flora plays an important role
in the increased production of gut-derived uremic toxins
such as indoxyl sulfate and p-cresol sulfate, promoting
pro-inflammatory responses [7,8]. Systemic inflammation
increases with the progression of CKD. Despite appro-
priate treatment with KRT, systemic inflammation may
dramatically change the psychological, social, economic
prosperity of hemodialysis (HD) patients [9]. Thus, in-
testinal microbiome disturbances may lead to serious
changes in HD patients’ QoL. The potential benefit from
modulating the “healthy” colonic colonization may be-
come improvement of QoL of this population.

The aim of our study was the assessment of QoL of the
HD patients before and after therapy with refined probiot-
ics. The Missoula-VITAS Quality of Life Index (MVQO-
LI) was used for this purpose. The MVQOLI evaluates 5
dimensions of patients’ QoL: symptoms, function, inter-
personal, well-being, and transcendence [10]. The ques-
tionnaire is specifically designed to assess the patients’
personal experience in each of these dimensions. It is
important to mention that factors that influence QoL in
patients with kidney failure receive little attention
© GMN
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Material and methods. In this cohort-prospective
study we included 272 patients on maintenance hemodi-
alysis from a single-center loaded with 300 regular HD
patients. All patients were on the same regime range of
12h per week with a mean single pool of Kt/V 1.55 [in-
terquartile range IQR 1,45-1.65]. The median age of the
patients was 54 [IQR, 44-68], sex distribution 160 men
(57%) and 112 women (43%), and a dialysis vintage 3
years [IQR 3-7]. The study was designed as a two-step
approach: the first step aimed the assessment of overall
QoL of the HD patients and selection of those with gas-
trointestinal complaints - forming of the “GI group”; the
second step included the fecal investigation and probiotic
treatment of the patients from the “GI group” followed by
reassessment of QoL by the end of the treatment. Initially,
we used two questionnaires: the first - the Missoula-VI-
TAS Quality of Life Index-15 (MVQOLI-15) translated
into Georgian; the second - related to gastroenterologi-
cal complaints. The purpose of the questionnaire was to
reveal the number of patients with gastrointestinal com-
plaints, and the severity of these symptoms. The second
step of the study focused on the effect of probiotics on
the quality of life of HD patients. HD patients were eli-
gible to participate in the study if none of the following
conditions were met: HD duration <3 months, active in-
flammatory diseases, bleedings and other chronic gas-
trointestinal diseases, viral hepatitis, severe mental and
oncological diseases in past medical history. We have
selected 33 patients for the “GI group” with mean age of
30 (IQR 18-65) and sex following distribution - 17 fe-
males and 16 males. Each patient has been studied under
an individual schedule, the same scheme, for 12 weeks.
We have studied intestinal flora, quality of life, and gas-
trointestinal complaints before and after treatment. Also,
7 HD patients were recruited as the control group with no
gastrointestinal problems. All participants were informed
about the research purposes. The patients included in the
study have signed informed consent.
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We treated each patient with a probiotic containing L.
acidophilus KB27, B. longum-KB31, and S. thermophi-
lus KB19. 34. The daily dose was 80X10’9CFU. The pa-
tients were instructed to continue the same dosage during
the following 12 weeks. Qualitative and quantitative data
of colon microflora, characteristics of QoL, and gastro-
intestinal complaints were collected individually and
underwent statistical processing. The fecal samples were
analyzed using microbiological methods of plating, enu-
meration, and counting colonies on specific growth me-
dia. The statistical program SPSS was used to statistically
process the results.

Results and discussion. On the general question of
MVQOLI-15- How would you rate the overall quality of
life? - 65% of HD patients’ answer was “fair” (Table 1).

The dataset obtained by the GI questioner showed
that most of the selected patients had various complaints
(nausea, bloating, constipation, diarrhea) presenting with
multiple levels of severity (mild -24%, severe-51% and
moderate - 35%).

Before the start of the specific therapy with probiotics,
it was found, that in 33 patients the intestinal flora con-
tained reduced amounts of CFU of Bifidobacterium and
Lactic acid bacteria. The other types of dysbiosis were
also revealed (for example, the presents of hemolytic E coli
and so on). In 15 samples, among 33, there was a low
amount of CFU of Bifidobacterium. 22 samples contained a
low amount of CFU of Lactobacillus.

Intestinal flora has not been completely restored in four
cases after 12 weeks of the treatment. In 4 more patients,
intestinal microbial content was not reassessed due to in-
complete treatment (patients dropped out for a while after
getting infected with covid-19). The Wilcoxon-Mann-
Whitney UU test was used to test the null hypothesis, to
find out differences between the two samples. As a result
of a statistical study, the following values of the UUU cri-
terion were obtained: Bifidobacteria - UU = 221, Lactic
acid bacteria UU = 126, Enterococci - UU = 227,E. coli
typical - UU = 254, The value of the UU criterion accord-
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ing to the table U0.05 = 314.39 (95% probability), n = m
= 29. In all cases, U U <UO0.05, which confirms that the
difference between two samples (pre- treatment and post-
treatment) is significant (Table 2).

In 6 patients was positive result for hemolytic Esche-
richia coli (additional tests were performed to find out the
genetic marker of hemolytic E coli.). After treatment with
probiotics, in the repeated fecal samples, the bacteria were
no longer observed. The value of the U criterion is 31, U
and U0.05 = 13. The statistical difference between these
two samples was insignificant. However, taking into ac-
count the significance of E. coli, the result achieved only
by the use of probiotics should be considered as effective.

Correction of the microflora had a positive reflection on
the patients’ clinical condition. Almost all major symp-
toms diminished. According to the results obtained by the
questionnaires, bloating, diarrhea, and the feeling of rapid
fullness have been dramatically reduced. The opposite
was observed in those with constipation and heartburn:
patients reported only minor improvement but not signifi-
cant. The latter can be explained by peculiarities related to
HD treatment: recommended diet (lack of fiber-contain-
ing food), fluid restriction, high ultrafiltration rate, and
some drugs often result in constipation in these patients.

A nonparametric method was used for determining the
correlation coefficient (association coefficient) to find out
the relationship between them. The research results were
presented in the form (2X2) of a row table, according to
which the value of the y? criterion was determined by a
significance level o = 0.05 (95% probability) and a degree
of freedom y'= 1 (equal to 3.84). As a result of statis-
tical processing, the following values of the y? criterion
were obtained: Diarrhea - ¥2 = 17,19; Constipation - y> =
9.27; feeling of rapid fullness - ¥> = 12.68 Heartburn - 2
= 2.21; Bloating- y® = 44.2 Nausea - x> = 0.54. Statistical
studies have shown that the significance of the y? crite-
rion for the incidence of diarrhea, constipation, feeling of
rapid fullness, and bloating before and after treatment is
¥*> 2 0.05: 1, i.e. The null hypothesis is rejected, and a

Table 1. Self-assessment of QoL by HD patients (total 253 patients)

Overall QoL (How would you rate overall quality of life?) frequency %
worst possible 14 5.53
Poor 62 2451
Fair 166 65.61
Good 11 4.35
best possible 0 0.00

Table 2. Mann-Whitney U test results

Mann-Whitney U test
Bifidobacteria uu =221 U< U0,05,
Lactic acid bacteria Uu =126 U< U0,05,
Enterococci Uu =227 U< U0,05,
E. coli typical UU =254 U< U0,05,
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difference between the two is likely. As for the signifi-
cance of the y? test for indicators of heartburn and nausea,
1><x?0.05: 1, that is, the difference between these two op-
tions is not significant. Based on the obtained results, it
can be concluded that this treatment is effective for the
relief of symptoms such as diarrhea, rapid fullness, bloat-
ing, and a little bit less effective for constipation.

The MVQOLI-15 questionnaire before the treatment
showed an average score of 14 [SD 2.47, IQR 10 to 20.7].
After treatment, all patients filled out the same question-
naire again. The total average MVVQOLI-15score was 17
(SD 2.53). The “GI group” study average score was less
than the total average MVQOLI-15 score obtained from
253 HD patients (16.4 (SD 2.8)). It confirms the worth
QoL of these patients. With the Wilcoxon-Mann-Whitney
formula, UU criterion values were obtained: U = 297.5,
U0.0 = 453.5 (95% probability) n = m = 33. Statistical
studies have shown that the difference between the two
clinical conditions (before and after treatment) is signifi-
cant, and the effectiveness of treatment is obvious.

The disturbances of the normal gut microbiome have
been recognized in the pathogenesis of various chronic
diseases. Among them the most important are obesity
[11], diabetes [12] and liver cirrhosis [13]. The role of
the gut microbiome in CKD has been gradually increased.
The intestinal barrier plays significant role in the patho-
genesis of uremia as well. A lot of evidence proved that in
CKD intestinal barrier is disrupted: high blood urea levels
cause an influx of circulating urea into the gut; this leads
to translocation of bacteria-derived uremic toxins into the
systemic circulation and causes inflammation and leuko-
cyte stimulation [14-16]. Endotoxemia is often developed
in patients with uremia without clinically revealed infec-
tions. Intestinal flora may have become the source of en-
dotoxin production [18].

In a prospective observational study of 268 patients with
CKD, Wu and colleagues [19] found the baseline concentra-
tion of indoxyl sulfate to be predictive of CKD progression
[20,21]. Meijers and colleagues measured p-cresol levels in
499 patients with mild-to-moderate CKD and showed that
p-cresol sulfate levels increased with decreasing estimated
glomerular filtration rate (GFR) [22-25].

This study aimed to investigate changes of QoL in HD
patients through the correction of intestinal microflora.
For this purpose, certain probiotics were prescribed dur-
ing the 12 weeks among single-center hemodialysis (HD)
patients. Our study observed the change in gut microbiota
and QoL in HD patients, which was consistent with a lot
of literature [26-29]. Factors that are associated with CKD
may play a role in the promotion of gut microbiota imbal-
ance, such as increasing intestinal uremic toxin availabil-
ity, metabolic acidosis, intestinal wall edema, and reduc-
ing colonic passage and digestive capacity [15,30]. Phar-
macological therapies (e.g., antibiotics and iron delivery)
may also influence gut microflora dysbiosis [31].

The HD therapy has a significant impact on the gut mi-
crobiota in patients with kidney failure. Toxin accumula-
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tion, strict dietary restrictions, dialysis catheter interven-
tion, and some other reasons, could damage intestinal mi-
croenvironments, promote pathogenic bacterial growth,
and inhibit the growth of beneficial bacteria. The findings
given in the literature can be explained as follows: Firstly,
the reduction of visceral blood flow under the compensa-
tory mechanism of HD maintaining hemodynamic stabil-
ity during ultrafiltration may cause intestinal hypoperfu-
sion, which disrupts intestinal barriers and increases the
risk for bacterial translocation [32]. Secondly, gastroin-
testinal micro-bleeds induced by systemic anticoagulation
therapies during HD treatments, in combination with ure-
mic platelet dysfunction, may impair gut epithelial barrier
structures and functions [15]. Lastly, it has been shown
that diet plays a role in regulating the composition and
metabolic activity of the human gut microbiota [33].

The therapeutic use of probiotics, prebiotics, and synbi-
otics is an area of increasing interest among renal health-
care professionals. Based on the data available in the lit-
erature, we can conclude that correction of the intestinal
flora may have great benefits: bacteria belonging to the
Lactobacillus and Bifidobacterium, may decrease blood
urea nitrogen, and ammonia levels and plasma concentra-
tions of p-cresol and indoxyl sulfate. Another benefit de-
scribed after the use of probiotics is that increased strains
of bifidobacteria populations have a significant effect on
the intestinal mucosal barrier [23], that also helps to de-
crease several inflammatory cytokine and endotoxin con-
centrations and increase serum levels of anti-inflamma-
tory IL-10 [34]. A little less significant tendencies were
observed in white blood cell count, CRP, total indoxyl
glucuronide, uremic toxins, markers of oxidative stress,
and quality of life measures.

According to the questionnaire MWQOLI used in our
study, all HD patients consider their illness as having a
chronic cause, and in most cases, they accept the reality
quite well [35]. However, the negative impact of the dis-
ease on patients’ personal lives is considerable [36]. The
answers collected by the both questionnaires showed, that
the QoL of HD patients is low and nearly all of them have
at least one GI problem.

This study has shown a significant association between
dysbiosis and QoL. Our data revealed that the gut micro-
biota was altered in those HD patients, who have severe
gastrointestinal complaints. All of them had low QoL. Af-
ter treatment with probiotic the gut microbiomes and gas-
trointestinal complaints significantly improved. In turn
that positively affected the quality of life.

Despite the promising results of our study, there are
several weaknesses: the sample size was relatively lim-
ited, therefore, further studies with extended numbers are
needed; all participants were enlisted from one center,
which shared a limited geographical area. Our study did
not estimate patients’ drug intake or diets.

Conclusion. This study shows the impact of dyshiosis
on Qol in the population of patients on HD. Correction
of intestinal flora in hemodialysis patients improves the
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quality of their lives. The use of probiotics has revealed
a significant effect on some gastrointestinal complaints,
such as meteorism, diarrhea, and fulness. For correction
of microflora, it is recommended to use probiotics con-
taining L. acidophilus, B. longum and S. Thermophilus
for a long period of at least 12 weeks. It is necessary to
conduct larger studies of higher methodological quality
for further assessment of the impact of dysbiosis on QoL
in hemodialysis patients.
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SUMMARY

IMPACT OF MICROBIOME COMPOSITION ON
QUALITY OF LIFE IN HEMODIALYSIS PA-
TIENTS

Shamanadze A., Tchokhonelidze 1., Kandashvili T.,
Khutsishvili L.

Tbilisi State Medical University, Georgia

Accumulating evidence showed that chronic inflamma-
tion is a risk factor for increased cardiovascular mortality
in the population with Kidney Failure (KF) remaining on
Kidney Replacement Therapy (KRT). The gut microbi-
ome is altered in patients with Chronic Kidney Disease
(CKD) and is one of the major sources of chronic inflam-
mation. Uremic gut microbiome may have serious effects
on patients’ quality of life (QoL) and, especially, on their
psychological, social, and economic prosperity. Factors
that influence health-related quality of life (HRQOL) in
patients with ESRD have received little attention.

Aim - this study aimed to investigate changes of QOL
in HD patients by the correction of intestinal microflora.

The sample study consisted of 33 HD patients (age
18-75) from “The clinical center for development of ne-
phrology”. Data was collected through the completion of
a specially designed questionnaire. For assessment of Qo
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was used the “Missoula VITAS Quality of life index. Fe-
cal samples were analyzed before and after treatment with
probiotics.

It was revealed alteration of the colonic microbial com-
position in the sample of the hemodialysis patients. Also,
there was a strict correlation between gut dysbiosis and
HD patients’ QoL. Our study demonstrates important
relationships between gut dysbiosis and QoL in HD pa-
tients. Correction of intestinal flora with probiotics-con-
taining L. acidophilus, B. longum, and S. Thermophilus
for a long period of at least 12 weeks improves the quality
of their lives.

Keywords: kidney failure, hemodialysis, quality of
life, gut microbiota, probiotics.

PE3IOME

BJIUAHUE COCTABA MUKPOBHUOMA HA KA-
YECTBO KU3HU MNAIOUEHTOB, HAXOAAIIIMNX-
Cs HA TEMOJUAJIN3E

Illamananze A.O., Yoxonenuase U.T.,
Kanpamsuau T.W., Xyuumsuiu JLH.

Tounucckuii eocyoapcmeertblli MEOUYUHCKULL YHUBEPCU-
mem, I py3us

Hosgeiimme naHHBIC MOATBEPKIAIOT, YTO XPOHHUECKOE
BOCITAJICHUE YBEIUYHBACT PHUCK JIETATHHOTO HCXOIa Y
00JNBHBIX MOoYeYHOH HemocTatouHocThio (ITH), KoTOphIM
MIPOBOJIAT 3aMECTUTEIbHYI0 MoYeyHyr0 Tepanuto. [Ipu [TH
MEHSICTCSI MEKPOOHOM KHUIIICYHUKA U OH CTAHOBHUTCS OJHUM
13 OCHOBHBIX MCTOYHHKOB BOCTaJCHUSA. MHKPOOHOM KH-
IIEYHHKA YPEMHUYECKOTO OOJBHOTO 3HAYUTEIIFHO BIMSIET HA
kadecTBO ero wu3Hu (KXK), ocoOeHHO Ha IMCUXOIOTHYECKOe,
COLMAIbHOE ¥ SKOHOMHYECKOE 0J1aroICHCTBHE.

Lenpro umccieqoBaHUS SBISICTCS HM3YYCHUE KadecTBa
KU3HU U (DIOPHI KUIICYHHKA MAIMCHTOB, HAXOISMIINXCS
Ha TEeMOJIMANIN3E W UX KOPPEKIHS TOCPEJICTBOM TIPHMEHE-
HUS IPOOHOTHKOB.

B uccnenoBannu yyactBoBamu 33 mamueHTa B BO3pacTe
18-75 mer omHOTO AWATU3HOTO MEHTpa -, KImHMYecKuit
Hentp Pa3eutus Hedpomorun”. JlanHbIe cOOpaHBI ¢ 10-
MOIIBI CHEIHaIbHO pa3padoTaHHOro BompocHmKa. KK
OLIEHMBAJIM IOCPEJACTBOM HMHAEKCAa KAauecTBa JKU3HU IO
Missoula VITAS. Konposnoruueckue o0pasibl aHATH3H-
POBAJIH JI0 M MOCIIE JICUCHHSI TPOOHOTUKAMHU.

BrIsiBIeHO M3MEHEHHE MHKPOOHOTO COCTaBa TOJCTOM
KHIIIKH, YCTAaHOBJICHA KOPPEISIHS MEKIY AUCONO030M KH-
LIEYHMKA U KaueCTBOM YKU3HHU Y MAlMEHTOB, HAXOSIINX -
csa Ha remonuanuze (I'Zl). TlpoBeneHHoe uccienoBaHue
BBISIBUJIO 3HAYUTEIBHYIO CBSI3b MKy TUCOMO30M KH-

HIEYHHMKA U Ka4eCTBOM >KH3HU MAIEHTOB, HAXOASIUXCS Ha
I'l. Koppekunst ¢iaopsl KullleyHHKa TPOOMOTHKOM, CO-
nepxkamum L. acidophilus, B. longum u S. thermophilus
B TE€UYEHHUE JUTUTEILHOTO BpeMeHu (12 Hexens), yimydmaer
Ka4eCTBO UX KU3HHU.

MEJTUITHHCKHUE HOBOCTHU I'PY3UHU
sagarTvelos samedicino siaxleni
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ANNA SHAMANADZE, TAMAR KANDASHVILI, IRMA TCHOKHONELIDZE
ASSESSMENT OF QUALITY OF LIFE OF HEMODIALYSIS PATIENTSBY MWQOLI
METHOD

Thbilisi State Medical University, Tbilisi, Georgia.

SUMMARY
Chronic Kidney Disease (CKD) is the global problem. This disease has negative effect on patients'
quality of life. Worldwide the Missoula-VITAS Quality of Life Index scale (MVQOLI) is used for
examinations of the quality of life (QoL). The aim of this study was to examine QoL inhemodialysis
patients using the Missoula-VITAS Quality of Life Index-15 (MVQOLI-15) in one dialysis center in
Thilisi, Georgia.

The sample study consisted of 272 patients (12 female, 160 male; age 18-80) undergoing
hemodialysis. Data were collected by MVQOLI. The total MVQOLI-15 score in our study was
16.43, which is slightly above the middle of the index scale. The majority of HD patients rate
their QoL as “Fair”. Interpersonal relationships, well-being, and transcendental experiences are
factors that have a greater impact on the quality of life of hemodialysis patients than other factors.

The study should be expanded and conducted not only in hemodialysis patients but also in CKD
and ESRD patients in order to provide adequate intervention as soon as their quality of life
deteriorates.

Keywords: hemodialysis, quality of life, Missoula Vitas Quality of Life Index
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AHHA NTAMAHAJI3E, TAMAPA KAHZITAIIBUJIY, NPMA YOXOHEJIUI3E
OLEHKA KAYECTBA XXM3HU [TALTMEHTOB, HAXOJAIIMMXCA HA TEMO/JIVAJIN3E,
METOJOM MWQOLI

T6unucckuii I'ocymapcrBennsiit Mepuuuackuit Y HuBepcutet, Tounucu, I'pysus

PE3IOME
Xpouudeckas 6osesus nouek (XBII) — rinobanpHas mpo6iema. 3aboeBaHue OTPUIATETBHO CKAa3bIBAETCA Ha
KayecTBe )XM3HM INAI[MeHTOB. Bo BceM Mupe i OLEHKHM KaueCTBAa XXU3HHU HCIIOJIb3YeTCsA LIKaja MHAeKca
kauectsa xusHu Missoula-VITAS (MVQOLI). lensio zaHHOTO MCCIeIOBaHUS ABIAETCA U3yYeHHUe KauecTBa
JKM3HY TAI[MEHTOB, HAXOIAIIMXCSI HA TEMO/IMAIN3e, C MCITOIb30BAHNEM MHEKCA KavecTsa xusHu Missoula-
VITAS-15 (MVQOLI-15).
B uccnenosanue yuacroBanu 272 nmaunuenTtoB (112 sxenmun, 160 mysxuun; Bozpact 18-80 yer), koTopsiM
IIPOBOAMJICS TeMOAMANIN3 B OZHOM AMANTU3HOM LieHTpe B TOumucu, I'pysus. [lanuble GbIIM COGpaHBI C
momotnso MVQOLI. O6mwuit 6amn MVQOLI-15 B Hamem ucciefoBanuu cocTaBua 16,43, YTOHEMHOTO BBIIIE
cpeZHero Imokasaress WHAeKCa. DOJBUIMHCTBO IALMEHTOB C IeMOJUAIN30M OIeHMBAIOT CBOE KAadeCTBO
KU3HU KaK "yJOBiIeTBOpUTeNbHOe". MeXXIUYHOCTHBIE OTHOLIEHM, OJarornosy4ue M TPaHCIeHAEHTHBIH
OIIBIT SBJIAIOTCS TeMHU (paKTOpaMu, KOTOpBIE B OOJIbIIEl CTeIIeHN BIUAIOT HA KAUeCTBOXKU3HU NAI[UEHTOB Ha
reMoZuanu3se, 4eM gpyrue GpaKkTopsl.
HccnenoBanue ciiesyeT pacIInpUTh U IPOBECTH He TOJIBKO IS AIIEHTOB Ha TeMOIMaIu3e, HO UC YIacTHEM
nanueHToB ¢ XBII u TXITH, uTo6s! 06eceunTs afleKBaTHOE BMELIATETBCTBO B CIyYaeyXyJIIEHU KadyecTBa
WX XXU3HH.
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336900l bomolbL. doger dbmgwomdo 3bmgz®mgdol boGobbol dglogslgdwsw Missoula-VITAS
Quality of Life Index scale (MVQOLI) 253m09ggbgds. 33930l doBobos 390m@osobby dymao
353096@9d0L (3bm3zMgdol badolbol dglfogers MVQOLI-15 30mbgs6mob gs3mygbgdoom.
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CHANGES IN INTESTINAL MICROFLORA IN CKD PATIENTS
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D. GORDELADZE
Thilisi State Medical University, Thilisi, Georgia

H3meHeHHe KUIIEYHOH MUKPOQJIOPH] ¥ MAIIHEHTOB ¢ XPOHHYECKO0ii 00/1e3HBIO MOUER
A. lamananze, H. YHoxonenunnze, T. Kanpamsuau, 1. Topaeaanse

Pesome: B padore npeacrapien od3op npodiem kuuedHoi iopnl ¥ NauHeHTOB ¢ XPOHHYECKOH
oonesnsio mouer (XBIT), naxoaamuxes na remonuannse (IJ1). Odzop coctanien Ha ocHOBe eBPONEHCKHX U
AMEPUKAHCKUX NYOJIHKALMIL 110 1aHHOI TeMe, B YACTHOCTH, HA OCHOBE PADOT, NOCBHIEHNLIX 1Ipod/JIeMaM
H3MCHCHHIT KHIIedHOH (Paophl, BBI3BAHHBIX YPECMHUYCCKHMHI TOKCHHAMH. 7KeJIy10UHO-KHIICUHBIH TpakT
SBJISIETCH OJHUM H3 HCTOYHHKOB Bocnajenus ¥ nauuenros ¢ [/l 3naunreibuble napywenust KUILIEYHOI0
Oapbepa npoucxoasT v naumeHTor ¢ I'J1 n3-3a ypemuueckoii cpeibl, a Takxe camoro npouecca I'Jl (uacrora
reMoOAMAIN3A, YiabTpaduianprpauns v auaansar). CyuecrBeHHbIMU SBJISIIOTCS JIPYTIHe, XApAKTepHble /LIS
ITOH TPYNMBI MANHEHTOR (PAKTOPLI, TAKHE KAK MIMEHEeHHS B COCTAaBe JHMETHI, a TaK:ke crnelHpHUecKHe
Jexkapersa. Boisipiieno suaumresbuoe uiMetnenue 0AKTEPUAILHOH (UIOPBI TOJCTOH KHIIKH Y HAUHEHTOB,
HAXOASILIMXCSI HA FeMOo/InAIn3e, ¢ H30BITKOM 0AKTepHIl, NPOAYUMPYWHINX YpeMHYeCKHH TokenH. dncdak-
TePHO3 KHILEYHOH (JIOPBLI MOKET OKA3ATL DOJLIIOE BJAHSIHUE HA KauecTBO :Ku3Hu naunenros ¢ I'/l. Heobxo-
JTMMBI JIOMOJHUTENbHBIC HCCIeTOBAHUS I OVIVIIHX CTPaTeruii, KOTOpble COCOOCTBYHT VAYUIICHUI)
fananca kumednoi guopt y nanuenton ¢ [J1.

Chronic kidney disease (CKD) is a global health problem that affects an estimated 350 million people
worldwide and results in 0.5—1 million deaths annually. CKD mortality has increased by 31.7% over the last 10
years(1). In 2013 CKD was 13th leading cause of death in compared to place 27th in 1990, signifying a rise of 134%
over this period. (1,41)

Maintenance of kidney health is a global priority.because of kidneys function - filtering blood to maintain fluid
and electrolyte balance and remove waste (including the processing of medicines), releasing hormones to control
blood pressure (BP) and stimulate red blood cell production, and activating vitamin D ,(2)

CKD is defined as the presence of kidney damage, expressed by decreased kidney function and/ or abnormal
albumin excretion that persists for more than three months 2). Increasing evidence suggests that interstinal
microflore is altered in patients with Chronic Kidney Disease (CKD) and Dysbiosis is being increasingly recognized
as a potential therapeutic target.

Uremic solute generates are generated by severalmechanisms ( fig. 1 )(3): endogenous production by often
endocrineprocesses without interference of intestinal absorptionas is inthe case for most peptides; for the
purinesuric acid or xanthine, intestinal absorption plays a roleonly after excessive intake of nutrients containing
largeamounts of nucleotides as precursors (i.e. organ meat,sweetbread); intake of exogenous toxins via the
gastrointestinaltract as food components which remain totallyor partially unaffected by digestion (e.g. advanced
glycationend products, AGEs); intake of exogenous products via the gastrointestinal tract, digestion in the
intestineand uptake of the digested end product followed by furthermetabolic modification in the body; intake of
exogenousproducts via the gastrointestinal tract, digestion inthe intestine followed by metabolic transformation by
theintestinal enzymes or bacteria into toxins, only then uptakeof this product and often further metabolic
modificationin the body (e.g. phenols and indoles).(4)

Sources of these uremic toxins can benot only nutrients, but also food preservatives (benzoic acid
gencratingphenols), flavor correctors (pennyroyal oilgencrating p -cresol), environmental toxins
(toluenegenerating phenol), alternative therapeutic agents orpsychedelic drugs (menthofuran generating p -cresol).

In addition, the concentration of uremic solutes in thegut may also be influenced by excretion into the
intestine,e.g. by the gall bladder. A morecausative factor is ashift in the composition of the intestinal flora due to
theuremic condition, preferring overgrowth of bacteria producingtoxic compounds. Metabolism of peptidesand
proteins by anaerobic germs, generatesphenols and indoles. When those microbes arekilled, a decrease in fecal and
urinary excretion of phenolicand aromatic substances follows. In addition,changes in assimilation (digestion plus
absorption) ofproteins make more substrate available for fermentation, as showed by the higher daily urinary p
—cresolexcretion in subjects with a glomerular filtration rate of<30 ml/min compared to those with =60 ml/min.(3)
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Fig. 1. Different mechanisms for the generation of uremic toxins: a = endogenous production without any
interference of the intestine; b = gastrointestinal ingestion and immediate intestinal uptake of the compound
as such; ¢ = gastrointestinal ingestion followed by digestion and uptake; d = gastrointestinal ingestion
SJollowed by digestion, uptake and finally metabolic modification in the body; e = ingestion, digestion,
intestinal transformation, uptake and then additional modification in the body; = ingestion, digestion,
intestinal transformation and uptake without further metabolic modification in the body; d = increased versus
normal; = = unmodified versus normal; f= decreased versus normal; in uremia, depending on the molecule
and the metabolic condition of the patient, the three options are possible for generation. ( 3)

Some compounds might be neither metabolized norabsorbed, so that they leave the intestinal tractunmodified,
like resistant starches, celluloscor gums. Such compounds can of course have nodirect biological or toxic impact, but
they can still affecttoxicity indirectly by modifying the constitution or functionof'the intestinal flora.(3)

Lot of studies revealed that gastrointestinal tract is a major source of chronic inflammation in CKD. Gut bacterial
DNA fragments have been detected in the blood of both pre-dialysis CKD and chronic hemodialysis patients (4)

Approximately 100 trillion microorganisms live in Human gut (5) The gut microbiome is quite complex, it
includes bacteria, archaeca, viruses, phages, fungi and other microbial eukarya. Findings from the Human
Microbiome Project (HMP) suggest that each individual's microbiome is unique, each niche is characterized by one
or a few signature taxa, and diversity 1s greatest in the gut with little variation over time (6, 7). The predominant
bacterial groups in the human gastrointestinal tract are Bacteroidetes, Firmicutes and Actinobacter (8).

The gut microbiom performs a lot of functions and can be considered a metabolically active endogenous “organ™
in itself. Under physiologic conditions gut microbiota exists in “symbiosis™ and provides the host with a lot of
mctabolic capabilities: breakdown of indigestible plant polysaccharides (9), synthesis of vitamins (5),
biotransformation of conjugated bile acids and degradation of dietary oxalates (10). Postnatal colonization of the
intestine by bacteria educates our immune system and reduces allergic responses to food and environmental
antigens. (7)

Attainment of the human microbiota begins at birth and over time it undergoes adaptive changes that are
influenced by age, sex, race/cthnicity, geography, dict and even host genetics. Actually, gut microbial ecosystem is
considered as an organ by itself, and its metabolic capacity even exceeds that of liver. <5>

The intestinal epithelium also functions as a barrier to prevent systemic translocation of antigens and pathogens
(Figure 1A). The intestinal epithelium is a single layer of columnar epithelial cells that separate the intestinal lumen
from the underlying lamina propria. These epithelial cells are bound together by tight junctions, creating a
multifunctional complex that forms a seal between adjacent epithelial cells. It should be mentioned that, gut
microbes maintain functional integrity of gut by several mechanisms: by restoration of tight junction protein
structure, induction of epithelial heat-shock proteins, upregulation of mucin genes, competition with pathogenic
bacteria for binding to intestinal epithelial cells, and secretion of antimicrobial peptides.(11, 12, 13)
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Figure 2: Effect of CKD on the intestinal microbiome and epithelial barrier and resulting
inflammation.(37)

Dysbiosis, a term first described by Elie Metchnikoff (14), refers to an imbalanced intestinal microbial
community with quantitative and qualitative changes in the composition and metabolic activities of the gut
microbiota.  “Microbiome-centric theory of CKD progression” proposes that initial adaptive changes in gut
microbiome become maladaptive in later stages of CKD, leading to CKD-related complications (15).

Greatly increased counts of both aerobic (approximately 106 bacteria/ml) and anaerobic (approximately
107bacteria/ml) organisms in the duodenum and jejunum of uremic pacients , which are not normally colonized
heavily by bacteria in healthy peoples. Lower intestinal microbial flora has also been shown changes in patients with
CKD, remarkably with decreases in both Lactobacillaceae and Prevotellaceae families. Hidaet al.(9) studied
composition of colon microbiota in healthy controls and hemodialysis patients. Study of the fecal microbiota
revealed a disturbed composition of the microbiota characterized by an overgrowth of aerobic bacteria. Although this
study show the number of aerobic bacteria, such as Enterobacteriaand Enterococci species, was approximately 100
times higher in hemodialysis patients. Of the anaerobic bacteria, hemodialysis patients had lower numbers of
Bifidobacteria and higher Clostridium perfringens.(9)

Nowadays, dysbiosis of the gut microbiota has been significant in the pathogenesis of intestinal and extra-
intestinal disorders such as allergy and asthma (16,17), obesity (18), diabetes (19), cardiovascular disease (CVD) (fig
1), and cancer (20).

Figure 3 . schematic presentation of the association between uremic, dysbiotic gut, gut-derived
uremic toxins. (13)

The Global Burden of Discase (GBD) 2015 study estimate that 1.2 million deaths, 19 million disability-adjusted
life-years (DALYs) and 18 million years of life lost from cardiovascular diseases were directly attributable to reduce
glomerular filtration rates. Non-traditional risk factors contributing to cardiovascular pathology in CKD includcs:
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chronic inflammation, oxidative stress, protein-energy wasting, disordered mineral metabolism, and deficiency of
endogenous calcification. With respect to chronic inflammation, a multitude of dialysis and non-dialysis related
factors also play a role including infection, intravenous iron administration, blood-dialyzer interface, and
preexisting heart failure., In addition, despite technical innovations over recent decades such as biocompatible
dialysis membranes, non-toxic equipment sterilization, less immunogenic iron preparations, and ultrapure dialysate,
the phenomenon ot systemic inflammation with its resultant oxidative stress has persisted in CKD patients (21).

In medical history we have lots of studies which  ascertained connection between gut dysbiosis and uremic
toxins. In 1965, Einheber and Carter showed that germfree anephric mice survived longer than ancphric mice with
intact gut microbiome (22). Simenhoft and colleagues in the 1970s performed intestinal intubation (endoscopy) in
CKD and non-CKD individuals, and were the first to demonstrate significantly altered gut flora in CKD patients,
they found that antibiotic treatment to alter composition of the microbiome favorably decreased serum levels of
amine toxins(4). Yokoyama showed after sterilization of intestine by antibiotics decreased the fecal and urinary
excretion of phenolic and aromatic bacterial metabolites in weanling pigs with normal kidney function (23). Aronov
et al. studied the plasma samples from hemodialysis patients with and without colons and established that a some
solutes arc absent or present only in low concentrations in subjects without colon, and from this he suggests that a
colonic is origin of these molecules (24). Impaired protein metabolism in uremia leads to influx of undigested
proteins into the distal intestine, where is proliferation of proteolytic bacteria (25). Increased protein fermentation
results in generation of potentially toxic metabolites such as, ammonia, phenols, amines, indoles, and thiols. Patients
with ESRD restrict fruits and vegetable intake, in an attempt to prevent hyperkalemia. Other factors include
intestinal wall edema, frequent use of antibiotics.(26.27) slow colonic transit,(28,29) metabolic acidosis,and
possibly oral iron intake(31,32)also has effect on gut composition. There is high prevalence of insufficiency or
deficiency in vitamin K among patients with CKD and ESRD. (33).InEnd-stage kidney disease patients of bacteria
that arc able to produce the short-chain fatty acid butyrate are decreased. Gas chromatography studics have shown
meaningfully altered exhaled breath gases in dialysis patients compared to healthy controls, further testament to the
altered gut microbe composition.(4)

Lots of studies showed that, Uremia increases intestinal permeability of intestinal barrier in CKD patients
allowing entry of gut derived uremic toxins into the systemic circulation.

In CKD, histologic changes. such as reduction of villous height, elongation of the crypts, and infiltration of
lamina propria with inflammatory cells are prominent in the intestine (34). The disruption of colonic epithelial tight
junction could allow translocation of bacteria and endotoxin across the intestinal wall contributing to systemic
inflammation in CKD (34, 35), also impaired excretory function leads to accumulation of these toxins.

The composition and function of the microbial flora is heavily influenced by the biochemical and biophysical
environment. Via several mechanisms, renal failure has effects of the alimentary tract. First, the rise in urea
concentration in the body fluid Ieads to its massive influx into the gastrointestinal tract, where urea is hydrolyzed by
microbial urease leading to formation of ammonia [CO(NH2)2 + H20 — CO2 + 2NH3]. Ammonia itself is
converted to ammonium hydroxide [NH3 + H20 — NH4OH] which increases the luminal fluid's pH and causes
enterocolitis.Second, significant amounts of uric acid and oxalate are secreted into the gut's lumen by colonic
epithelial cells as an adaptive response to the decrease in their renal excretion. In addition to changing in composition
of gut microbiota, large amounts of urea and uric acid serve as alternative substrates for the microbial flora instead of
indigestible complex carbohydrates. Third, dietary restrictions to prevent hyperkalemia and fluid overload
significantly alter the biochemical environment of the gastrointestinal tract in the CKD population. Since fruits and
vegetables are the main source of dictary fiber, their limited consumption has a significant effect on the composition,
function and metabolism of the gut microbiome. Fourth, usc of various phosphate-binding products, i.c. anion-
exchange resins, iron-based products, calcium acetate, calcium carbonate and aluminum hydroxide which are
commonly prescribed for patients with advanced CKD, also has effects on the gut microbiome, and some points are
yet unrecognized. Finally, frequent use of antibiotics to treat vascular access and other infections can significantly
affectmicrobiomes in patients with advanced CKD.(37)

Endotoxin, the hydrophobic anchor of LPS, is a phospholipid that creates the outer membranes of most Gram-
negative bacteria. It is constantly produced in the gut and is transported into intestinal capillaries through a TLR4-
dependent mechanism.Endotoxin circulates in healthy human plasma at low concentrations (between 1 and 200
pe/ml) (37.38) and are cleared by mononuclear phagocyte cells of liver.Endotoxin stimulates cells of the immune
system, particularly macrophages and the endothelial cells, to become activated and to synthesize and secrete a
molecules that cause an inflammatory response. Recent evidence shows that subcelinical endotoxemia is a potential
cause for inflammation in CKD patients (39.40).

The gastrointestinal tract is one of the source of inflammation in HD patients. Significant disruptions to the
intestinal barrier takes place in HD patients because of the uraemic environment and importantly the process of HD
(hemodialysis frequency, ultrafiltration, and dialysate) itsclf. Other factors which are unique to this population, such
as changes to the composition of dict and medication is significant. It was revealed significant alteration of the
colonic bacterial flora in hemodialysis patients, with the excess of the uremic toxin producing bacteria. The gut
microbiome dysbiosis may have a great impact on quality of life of HD patients. A more studies are needed for future
strategies that promote a healthcare intestinal microbiome balance in HD patients.
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