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$ QCHUREIN P INLRLIDQY] P DU SHANORN |GRDQQQ HY D] 10N GBW YH D JRIKQX
DH.RS@U NDGOU NDGFx YH GRIDO- \ HBUGIU 94U HY H\WMA RQ HMHQLQLQ WASLW CP DFx LB
\ DSX@FCN @ERDMDU WAMNGBUCQGH J| JDUBx HALEP H HAHN NDGDU ERO P LINBLGD YH
VANGND EXOQXUDU g WQHILQ EDUIN IRDAQQ KU o\ FMQGHD DN \VEQHL
IDN OB YH D BLRS P INRRRJDQ] P DGU $ 0% |GRIDBQED LWH RUDQQGD ROUN
GWHJ P INARRJDQ] P DIUEDQ GEKD ID]@ D >XGD EXOQXUDU 7HN EDU@UCQD KDWEGN
\ DSDELGINGLL JLEL ELU P INV HIH\WL RQD GD NDAGEL@BU + D DA WKGIWHGHD ED]x
HIHW RQOUQ WHEHEL ROELPHWGLBU %X HEHS®! DQDP G ElU  SDRWQ
P LIN\LRRJDQ] P DQQ ] RB! KELEP HELIL KHJYDNDQQ DCHRS ELUHYH\WA RQ ROEL EFHIL
GDLP D KDAUDGP DG $ QOHRS EDNWLLAU N WU YH LGHOWINDK RQ LGP GUQQ | RU
R® DBQGDQGRD X\ RN NCEXCHELP HP HOBU

OL\ >ODEDQ \RAD MHRS EDNMLAIQ [ RO RQ YH LGHININDK RQ

SIRHE UBLL \BMR LONDU ElolP GH JHOIP i ' DKD ID]@ MOHRS P INIRRIDQ] P D
\BQP @QP i YH ED]XDUK VH QRP HONDWLGH DIMRGXNDUK\ HH BIPQP XIMUGU 9% \ HL
\VMQI @P DDUGQHEH B1SHN 0RN | RKQOX DQDHRS EDNWMLLVENVRQRP N RBLEN GOKD\ DNNQ
REXUX DQDIPDQ JHIXWD BPQP %M EDJXDIK LoLQ IVH\ HOL ELUJHXV ROGNMUK® XINXU
UX GQCPUP ELRD/D (XERMIXP YH &BWUGXP JHX\DK lolQ KOBR GHYDP
HF MG ' HOGRIWP GDNL DGUHA GHILIMELED EDNMUQQ \SHMIIN HSWAQLQ \VDELW
\MW® DALBIMP NOUP DIDANAP HQ HQI HOIDP LML

oX HHJ NOQN | QP L RDQ ED]x DQDHRS P INNRRJDQ] P DDUQ @ERDMDU
SWRL@L El\ RNP \ DDOSDMQQ YH DQHREIN EDNWMLL RERY blQ WP HOMINL G{GHEL EFFN
] RDM RQ LONe EDX RQ YHLGHMINDX RQ SIRHE UBLIQL bHIU
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YAUNAAP EDNWMLLELIQ SUP HUIJ ROV RQIIUA DSGLNHD VHEHMRMWIVD YDUBQGED
+ UP HGINGLL DQFON RWMQ RP DGApQGD» U HEL GINGLL EL @I * HHOELUEDMBIMEP H
LB JHQL FLU EDNML WSOOGIXQXQ EX WG ] H GDYUDQMUK EL B ROk GLHBLIGEHD
D\ P D D YH IDLNG QI @IQGAP D D\ HMOU| U GP HWWGLU % \ ®1 EDNWLLELH DQDHIRS
ECNWLLEUYH DNACFD [IHRSGUDGXYHL QLYK EDNMLELIQ+ UHP HBLL HQJHINORDIQ
DA RUHIQ NRP SR [ RQX + UP H NRIXOMIQQ HBH KELB HAL LONXED RQ 1] RV RQ
IGONINDARQ  SIHMSBUQ. NRQX DOQ P INREL RRMN GMSOH CQDHRELN
ED\WULR GRVIDGYHL @

$ QCHRS@UQ B\« N EIU E @P+ SN ROUN DQCHRS NOQ3 DIODLED YH D
KHKDQIL BIU \HBNW DQCHRS BV HIQGH DQCHRS DWW RVIHJ DWQED P DNXO EIU
IQWEDXRQ G QP L \RXQED « HAEELQBU $ QN DHREIN QM EDKRQ LB
[ HUICBIMID L ELB ROD KHKDQIL EU B HIGGH JHIDEB! « IHNEP H GU
(QNXEDA RQ D RUHLL &2 IKWD HA\RJ ROD ELB JRXQX DOIHRS
P INRRIDQ] P 0DU |\ Gf NRIXODED HY DQGDQ SUP HJ [] RIM RQ SMNGUQGED
« UP H BU % \ GFHECNWLLELQ + LA HELD FN L0LQ VRBLH KSHEL EFHNBLL RNMIVQ VYT R
ED]x P INUREL) RERUN \MUIP (BLIQ VIQP (GP DviQ<JHHNAIL (QNXED RQ D RUHIGGHNL
RAMMQ\HYI\ VL ELUEDWMICLIOP HEEERCIIP DAKENNGGDI INLUYHHEL QL

=RXQOX DHRS P INRRJDJ LP DIUQ \ DX FD GRIHP HBMY P HEERIP DO
YOUBU 9 JIXS EDNMLEL HOHM WP 1Q HA HN 10Q NDUERQKGLDA NP\ ROIIGGDQ
KDQJ MG NXCIRAUID NX QI AQIIUNRQ HPRQ DOFAAGIP D RNMMQGLUYHVRQXOWD ELL
P RBN OVX P H GDD JHAULBL 0AUEDNAML ELUP RJJOMR XQ&2 YH+ 2 \ D BLREIN
\RO HORP ROUN SCLOOMGP D \ADAED  $73 HOHM WP 1Q HEHU 0 LFURFFIE YH
3VMGP RDV JHXWKQKQ * \ HBLL EX IXUKED | LGHN WINLGHGH.BU  90]x 3VMGP RD/
+\ HBLL NXUDOGY ROUN 12 GDQ | HILQ EIU RYEP GD YH DQCHRS DA RiHJ DWQGED
ERGD- LA HELQL

)IN+ODWL DQDHRS P INRRIDQ]PDOU  SURNDUR@UQ  IHRIUP XD
| HNDIIGH J HQLx ELU\ HSDJH ROGWUXUDU ) DN G DQCHRS P INRRIDQ] P DBUKHP
DHRS YH KHP GH DQDHRS NRXQIDED + UM HEL@IBU 96X GHGHIB SHN ORN [\ CRMY
P INRRJDQ] P DGDKHP 1HP HBW YHKHP GHQRQIHP HMY P HEERCP DEXO(QKU

0 INFOHRLOLP INRRIDQ] P DU DN~ 2 LVRBLH KBHLHN « LA HELER
P IMRRIDQ] P ODUGU 2GD DRRVHIQEH 2 » Y Y G UG QR Je QGHQ \RQD
PGl NRIRQLE JHOMUHEL QMY DQCHREIN DI RUH.GH GIXD ERO UHMBL / CRRECRLOOL
&P SK\BELRMUMMQ EXQILD LU | UGHN WINLG-GHU (BLBA HQ SDOMUQGD ELLD] GOKD
CHRMBLDQRXUDU

$ HRROGLDQ DOHRS EX JXXS PINRRIDQIPDDU G 2 \RGLDQW
3] WMHEL QLS \GQGD EX JUXS EDNMLELIQ \QUINLK | DN GRMIGLULB] RXQOX DCHRS@U
DLDQGD NDIQVSHNWKP X WP« \ (B LoHIMGH DDEL EFHN NDGDUJ HOLIGUWEEL QBL d » Qb
P INRCHRLOLP INIRRJDQ] P DIUYHKDAWEN: G DQDHRS P INIRRJDQ] P DOUELE
D/GQGD EILHJ DHRRGLIQ P INRRIDJ] P DU IDNDV RBLH  HEHELGINGLL R\MMQ
\RYIL HBUIGGHNL IDINGDIU QGHGHQL B IDING VQI@IAMU $ HRRGBLEQ YH P INIRCHRILOL
ECNWLL ELIQ DUDWQGINL VQUNANQGHIL AL

$QOHREN HJHWIRQILGD VAOND DBLRRBLDQ JXXS  OIHRS
P INRRJDQ] P DDU 1] RB HELQBU &GRMAXP SHUIQIHY )X \RECRMUP  QXXBDAP
YERMEGHVIUDIL O 3UMRMITBRSK\RP R/ JIXKEX YH / HSRKUIEKLD « \ HBLL EXQELD
| LGN YHLEEL @196 EDWWLLEU] RUNOQLEIL RDQ DQHREIN HY H\W RQDUD \HEHS ROXUDU
IDNDWINIGRL YH D+ 0 GFe SDVINBLX\ DSX@54QGD R\MMGH NAP HQ VRBLIIQV J| WAMHD ELU
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P HEERJLP D JHOMHEL @BY ' LHJ ED]x ] RXQX DQCHRS@U GD ELLNDD \KESDIGDQ
\RQD BLRRGLD) GDYIDQDEL@BU YH \ HL ROWDQ EDNML Ke ALHBLL R\MMCH GDKD
GUHOOHU 9% WEHS®! DODHREIN RGXUX EL@HD EU HIHWL RQ RGDIx GHH
HELEFHILQGH EX LGP L GHHAHDIRDUN IDING J» QBLGH \ DSP DN \ HIGQH WN ELUGHDGD
\DSP DN GIKD P DNX@XU %\ GFH RA\MMOL \ROLH KBHELED \ HQL NXIDN EDNWML
SRSX@ RXQXQ RXIP DAQD HUDVYHLD H3HD HIHWL RQ RGDUX R\MMD LA WP DV
HA Ll RXU 9UND IMAYQD EDNMLL JXUXKS@ILK GD YDLGU g LOHILQ 3VHGP ROOFHHe \ HBLL
DOQED JRXQX [HRS RPDDUQD YH \ DY D QRYHP HOBAN P HEERJLP DD
EXO(QP DOUQD WP HY 12 x \RQ HBNWRQ DOFA& RDIDN NKOIIDEL P H \ HMOHNGBLL
YDUGU YH DQOHREIN NRIXCEDED QWDW] HILQ EHA\ HI bHIMQGH « LK HELOBU 3
CHMILQRDJLEL

=RXQX DQDHRS EX JXXS P INARRJDQ] P DOUKHP LT 1] RO RQ YHKHP GH
LAY HD Ne @VUBLIQGH DQCHIREIN DR RV HU NRIXCIDK JHH\WMQULBU %4U P ROJONNR] XQ
& YH+ 2 \DIHPHQBAN \ RO EOBP RDUN SOWDOQP DALBVDGHH  $73 HOHWM
WP IQHAL@L  GHDID]@RWMQQ YOURIXEX JXUIXS P INIRRIDQ] P D LolQ VRN
SBAXP KDPROWHP & QRAL WS % 6GHBORPRIDY  LPLCDMP
YH 7USRQPD GOMNRD EXQDWD |UWHWU =RXQX DQPHRSOU DYHRS
HIH\W RQDLEDY JDQQHELANL NDGDU B\« N RIDQGD JR®!I HELBH GU ' %iNx YH
IDUIHONVGH \ANGND EXOXQP DSQD WDIP HY @GULHD KOWEIGN HMHQL RXUDU =RXQX
DODHRS EDNMLAIQ \ » ] H LQGH 6 UHNORDUEN RNWMD WP DAQQ RTBXUX » WIWRXQXP
\ RX |®RDAQD \ HBUHELORU RP DDk JD HMDPIAPGU 6ROQXP \ RXQGED YH KDAW
QD]DO SDOED JRXQX DQCHRS EDNWMLAIQ HIHW RQ \ DSDELORU R® DD GD
(DMNPGU 9 EDNMULAIQ \ HBIMAGLL NRQON GRNXGDNL ERO R\AWMMQQ YDURIQD
LDIP HQ RO VRNMIN HMMOGHD NRXQDEL B HBLIQIQ VHEHEL P XNRID SLOH®DDSQD
NRRQ] H RP DDUGU 9% SLOHID YH NUS\BOUQ HY GHIQ E| QHBUQGH YH \RXQXP
HSLWOQLQ ML O DOUQQ P XNRID\ DJLWENGLLE] QHBLGHR\WMD P INBUKD]GU $ \ UFDEX
E| QHDU \ROQXP P XNRIDMQQ « LHABN. P XNXV LB | W@ RGXUX lolQ \+]H GH\L
RAMMOH SHN D] WP DV HEHUBU $ OWRXQXP \ RXQGD IVH DYHRO & GXYDUQx | UMD
\XUDNEQ IMP OELUMDD x YDUGU $ NALHJSOUDQNIP GRNXGD GD NDMIL HBR QRG> OdL
DOOHREIN NRXOIJQ RXMMUX RGONDUGU 9X E| QHBU DDHRS EDNMLAIQ
\ DD DELEANGLL YH oRIDDUIN KDWEGN \CSCELEANGLL P DNXO UH HYXDUDU
ROGMMUKUDU 94 \ BFH \ROXQXP  \ RXQXQ DQCHREIN HYH\W RQDUk JHOIHEL © HNWMELU
DNAOHU DNWORP INRU X JIEL 2 WDQ] P DGD E|\ ®f EFNGQP H HY EDIND  mCHREIN
HIH\W RDP H LOBEDNGUGD YDUBU g LOHILQ NROMNAYD NAP HQ KDYDQ RNMMQICH
WP DV HF HNWGLU | DNDW%4. I GRECAM LXP @U DQCHRSWMU YH J| ] HIH\W RQDUQD VHEHS
ROELP HNWMEU ' LIHA R\NMMD WP DAQQ P+ P Ne Q RTBXUX ElU GRNXGXU YH GLHN
HIHW RQDUQQ \DNDxK ~ GH  « DODHREINA $\ UFD DQDHRS EDNMLAU IRD
LoHIMQGH K} @ R\MMQ VDU HEHD ELUETCNWMLL LIEELLOMM EXOXQDEL @B1 P EL\ RAN L@
YHD 71S ,, NRPP HQDOIP 9% GXWXP Klo EHNGP HIUL KD®H \+]HHD
HIH\W\ RQDLGDQ DICHRS P INIRRJDQ] P DOUQ [] RBI KELEFL B HUQL DoNDGU DNOHEHD
\RUKP OX\MW@Q 3 RS.QRIAMUXP @UJ LEL

' RIDORDUIN DODRP IN \ HBUP L R\WMMQ WP DD P« \DIMR® D DQ RUDQ YH
GRNX@U DQDHREIN HIH\W RQ@WD GOKD \ DMWQGADU SHIVRQ DSSHOG[ P H HOMU
JIEL 2 N\MMD EX RUDQ YH GRAX@UWD NDQ GROP x LA X@ipU . DQDQP DRQ \ HMM]
REXUX R DQ YHGRNXGUDDH REIN HI H\W RQDP « \DIWY

= RXQX DIDHRS@U LoHIMOGH RWIMD GX\ DLBEIQQ HY ID]@ RBXUX ELQHD
EDNML &BWIGXP KCHP ROWEXP GXU %X ECNMIQQ YHABN |RWP @k @ERDXOU
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NRIXOM}QGD RGD W RVHL LKOVDGHH ELUNDo GENIND WP DV HARNCQCGH EL B LDV | O U

2\ \D GCKD YL @Q REEXUX EL@HD DHRRBLDQ DQOHRS EDNMMLAIQSHNORIX — EDJHD

GONIND \ LH LA RGD R RVHIQH WP DV H? H H VEKDPP « OJ| WMULGBU + HJINL
ECNML AQMQQ GH EHJ HJ P HEERJLP DDk EXOXQP DWQD WP HY B\ ®f ELU IDINQ
DoNDQP CELP HM. DQFON HY) P DAN DNWYIWBLIQLQ IDINGGIX LB P « P N Q R® DNEGU
6XSHE LGH GWP X\VBVH ADBIDVH SHE IGDVH JIEL HY 1P GUQ HBRMBIODGD |HYNDDGH
EHOWBA LA RGBXUX G i» Q @ HNWWGEU $ HREIN P HEERCILP Dvk RDQ ELU EDNWMLL Ke FURVL
R\MMQ LBWP DD JHLQRH | @YRSIRMQBLIQ GDKLARGXUX ELUG] LNP \ DVDOUHINV RQ
LA  SHRAMWIDGINDOAL 2 KIGRWD SHRWW + 2 YH GHJ R\WIMD LoHHD
UHZ NWB]@Lk DD oNDLP DNEGU 9XQ@U QHIDN \ « N®  ELEINGLEU * HOHONDQDIV
RGXUNL R\MMQLQ YDUBIxYHQHIDAY \ | QGHNLHDNWIND, » N UH» NVl RQ SRIEQWA HOQL
\e NVHOF H\WMEU . DED] HJIPLQQ EDNML Ke AL bHIMQGH P HYFXG) HA
GXUKP XQGD RUEP GONL\X P RBN @ YH KIGLIRWD SHR\MW+ 2 \RQXOW P RBN\» GU
R\MMOH2  SDUDDQOFDNAL %6 VH ELUDQDH RS EDNWMLL BlQ VR\MIN RDIQ R\NWMQLQ DoXiD
NP Dvi DQOP >Qx \BIPU (M EX QHEHO®! SHNoRN ] RKQXX DQDHIRS EDNWUGH JHHO QI
NDED] HJ P L\ R\WXU ( UHJ NDED] HJ P L ElU DQDHRS P INIRRJDQ] P DGD WASIW
HELEELP L M | WHILQ % IUILOL3 DFQHEH REGXUX JIEL R P INGRRIDQ] P 0QQ
NAP H) DHRROLDQ REBXUXQXQ ElU LIDHN \D. x® DOGU %XQD WDIP HY NDED] YH
V¢ SHR\MWGAP XVBV\ DS*P x ELUEDNWMIQLQ DHRRGLDQ R® Dk LolQ JHIHN YH\ HMU DUV
GHILAWU $ HRRGLDQ RTBXUX EL@HD &BIIGXP WWKP GD QHNDED] HJ P LYHQHGH
V¢ SHR\MWGLP XVMQ YDURIx J| WWMLEEL D iU . DED] « LWAP L YH YL @QV DIDBQED
L @ALNXUDQ OM DA/UBUGHP HYFXWXY | DNDASHN UDUEHAJ| WP HP LML

2 \MMQQ YDURIx DCHRS EDNWMLLEU LolQ HUHOMLAL P IGU\R\WD | @ U F
PeGU RWMD P INELK DUAGQED P HYPXWDQCHRS EDNWMLEU | @ UDUP L\ R\WD
ORIDOP DJ@UP ® 96 \RX L GHD + HQWHY BLD>QGDQ \RX® XIMKU IDNDAEX Jo QH
NDGDUVIR LONDUWN ELURHYDS YHLEP HP LiMJ = RKQXX DQDH.RS REBXUX EL@H EDNMLL
| LOANGLL DHREIN DWW RVHU LoHIMQGH QN EH KELP Lii YH ELUM UH VRQUD FDQB K ALH
\D\ X0k WASIWHGELE LML) 6D XBQ FDQO EDNWLL Ke FUAMQIQ DID® %i R® Dk R\WMMQQ
DQDHRS EDNWMLL Ke FUAL « ] HIQH VRN HMM. RDUN \RXP @QP MU %3 HJ EDIND
GHH BLEHR ¥ UHNORDGUEN oHOIN. ORQXODUHTH KELD LML 0 XKWP HBIQ R\MMQ ED]x
] RXQX DQDHRS EDNWLLEU LolQ VRNMN HAL HAML J| WMILNHD  ED]x ] RXQXX DQCHRS
ECNMLE lolQ \DGHH LQKEMWU HML J| WMP HNWMEU 9% YH EHJ HJU GHH BLIQ
VRQXOMUQGEDQ DQMIM® MU NL DQOHIREIN EDNMLEUQ JHHWQGINGLL \ HIDQH NRIXO
DODHREIN DR RUHIQ RXIP D GHILAU <> ER XQFD P INURE) RBJ @U DQOHREIN
DR RVHJ NRP SR IM RQXQXQ \DU@QP D4QQ + UP H 1olQ \ HIDQH IDNWWU REBXUXQX
G ir QP+ UBLEU $QFON VRQ RQ \>OIED MIHRE]P Lol R\WGDX RQ UHG NV RQ
SREQ\ HOUQ GH (K \RQ GHHH | Q-P OLELU ID\WU RGBXUX DoNoD  [IMA® XMU
+HQMHY 0 DHU \ HML NDGDU G i N (K VHYL\ FMQGH ELU EHVA HL NXCIIRPGUD ElU
DOOHRS EDNMIQQ DHREIN DR RMHGH GH LB « W HELEFHILQL J| WMP LiGLEU
2 \MMQQ DWGQED HJ P DAN \RTOQ GHILODP D HBNWRNIP \ DVDO\ RT0Q DQOHUREIN
ECNMLELLHM_BE0LQL GGDHR LML 2 NMIMQLQ DQDH.REIN EDNMLLEUs ] HICH 1) LP DAN
VMWL EXOQD Gx NDED] HJ P LQQ KoFlU DILHRS EDNWUGH EXOXQP CP Dk
JHHWELQL LDGH MY LML + HOAHVHJ| UH R\MMD DQDH.REIN EDNMULEULOLQ DOl QHP OL
RODQ (K SREQW HOQL DUAP DNEGU 9%XQX LMH R\MMQIQ RYEP GINL HBNWRQ YHUIFL
ELEINGLGHD HPNWRQ DB Dk LB DoNGP DWEGU : DBH)  GHEX P H\NDQ P DQQ
WMQL J| WMP LML (DHIMCH SREBX XP IHUB \I\ DQIG LOYH ELAUHN RUEP  ( K\
P9 D ohNDU® i ROQ EU EHA HICH &BWIGXP SHWQIHY Y%ERMBGHVIUILOLYH
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3HORIMBRERERY P IQX/ LORN O MR LIMU 96X EFVA HIQL DQDHRS NRIXOIDGD LONXEH
HF LMD 9 DQDHRS EDNMLAIOQ \ « VN ( K SREQV\ HOQGH YH DQCHRS DR RMH.GH
« A HELANGUQL J| WMP LiGLEU %X NDGDU \ « NN ELU (K YDUINHD  KoFLU DQDHRS
EDNMIQQ « UP HP L JHHWIL KDBH \VDGHH DQDHREIN DR RUHIQ EXQ(QP D
VHEHED ®f » UP H RTBXUXQX \DYXQP Xi@MUBU %X oDBiP DOUQ \RQXoMLk ELU DQDHRS
P INIRRJDQ] P D LolQ LONXED RQ DR RUHIQIQ ( K GDQ GIKD | GHP OIRTEXIXQX WDILQ
HF HWGELU 9%(QD WDIP HQ LQ\ EDX RQ DR RHIQGH\L R\MMD LB DICHRS EDNMIQIQ
EI\ R oHYURM_DUDAQGD HBWRNP \ DDCELUGICIP [ P REEXUX GOIP DKDAUDQP DOGHU

w/ho 2. 68% 6<21-5('h . 621
327%1 6<(/ o

04U R\WMBP H R\ >QQ RGXUX KHKDQILEWU NP\ DO G JHHN  LoHIMQGH
R\MMBA LELNIP \ DVDOP DGGH H KBNWRQ YHIAL GRQ U UH NG LFLYH DIQGILIH LA DGx
YHL@L( aHJE \ ®f ELUNP \ DVDOP DGGH RUEP GD \ HJ DG RU LVH NDUMGI>QGD HBNWRQ
DOFx UHASIHOWRNMGDR ELUP DGGH KHP HY GOIP D EXOXQXU % \ ®f GHIHGH RDQ ElU
VP HUHGR VMIMP L DGx YH.L@L ( GNWRQ YHHD NIP \ DVDOP DGGH QHIDA \ + N ND.>S
HEHAHILQGHD SR W \ | QGH \ » NBHHN DQRAJLEL HBAWMRQ DOQ P DGGH QHIDA \ N
ND]DQDA>QGDQ NDRWILEL GDYUDQU + HJ INL NXWEXQGD ELUHBNWIN \s N YDUBU YH
EXQUUHPNWRAEREQM HORDUIN DEDOGUGU

04U HGR MMMP LQGH\ HJDDQE| \ GIINLP DGGHIQ GH KBNWIN \« NBUQQP XVEN
GHIHGU ELAWBUCH KWW YH D \ DNQGU [P D LIDIW@LL IDNGGU 9K \HEHS®
HBNWIND, « NBLIQIQ E» \ « N® NGUQQ ELLAILBUGH RIDQ<JHHOGB!»  ROUDN EXOQXU
* HHO®EB NXWSOUEDD ELUM. SR W INHD GOHL QHIDAWY $ LDDUQGINL HBNWIN
\ e NBUQO IDINGD 6\BQEW 5HGR 3REQM HOL YA D 2 NMGDUR Q LHG-NVIR Q
SREQL HOL( ( (P DOx YHL@LY%U YROF HAH LB | @ GELAD EIU YHWLE U \ DQL
\| @ EHOORDQ EU B\« NONWU YH ELUPL 9RW 9 GXU ) DING LiDLHARM » NGU
\BLPP DD« QHEHQ\ ®F NP\ DDO UDNVA RQXQ  EIWP LOGH  ELLELLBIQ. Q WUBP H H
NXYYH@! P H LORLBU 9 INL IDING \ « N Q DUW? HAN P ROIHW. QH NDGDU D)@ \D
DUDDUQGD R® Dk EHNBIHD NP \ DDOUINV RQ R NDGDU V WD@IRXU YH Q WUBLLLBL
$ WDDMUQGD | D]@ ELUDUME HAN 10N \ R\D UDNMA RQ X] XQ W LHJYHGIKD X] XQ ELUM WH
GHYDP HGHU

04U HER[ MMMP GH KBPNWIRQ DOFx YH YHIFL ND. CCN@UKHP HQ GDIP D EXOXQXUYH
EX INL LOP GHY KHEUMQQ ROGAMMIX NP\ DVDOWBNP H H\ Dk Ke FUH DGx YHLQ@L %X
GHP HNWMNLELU HER, MMM LQGHINLVBCH\ DUkKe FUHYDUBU 94U\ DUkKe FUHGHUHG NV RQ
ROXUNHD GUHIQGH D QL K{ YH RIDQGED R\WMGDX RQ RD\ x ROXU 5HZ NV RQ \ Dk
Ke FUMOQGHNL UDNA RQ K RAMGDM RQ \ DLk Ke FURMOGHNL UDNV RQ K >QD HIMWIWY
YH D\ DNQGU

5(' h. 6l<21 327$16l<(/ L(K 9(g/dh/0 (6L

04U \ D Ke ALHJQ RGXUX DP D GUHJ \ Dk Ke AHJQ RUEP GD \ HJ D® DX
VIMIMP B GH YDUBU g UQHILQ HBNWRQ YHP H HP H LOGIUNP \ DDOP DGGH RUEP GD
\ DD} EDQD EXOXQX\ RUIVH DQFDN NDUMGI1>QGD EX HBINWRQX DOELERAHN  INIGHL ELU\ DUk
Ke FUHJ| UHYLJ| UELEA-N KHKDQILELUNIP \ DVDCP DGGH\ RN VH HBNWRQ DEiYH i QGH
GHQIHGDIP DUH3 N\ RQ BKICHER] X® Xii RIUDN NDGFONAL MM E] \ GIVVMP BLGH\ HU
DOQ YH KBNWRQ YHP H H KD]XU YH IMMNOLRDQ NIP \ DVDOP DGGHIQ HBNWIN \« Ne CH
5 H3*NVAR Q 3REQM\ HOL( K DGxYHL QLS QXM® DP DOGHNL E| \ GIMMMP GUGIDUGDQ
FLIU HBAMRQ DGFx NIP\ DVDO P DGGH  HBIP HWL P« GGibH WMWY KHKDQIL ElU
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HBNWRQ DOiYHUL R® D] 2 WEP GD HBAMRQ YHP H H KD]*J NP \ DLLO@U YDUBU YH
EXQDUQ HBNWIN \e Ne \RS@P x RMP S+ WD YH RUBP  AA4CD JD HVEDUSP GGU
5HZ NV RQ SREQW\ HOLDVBQGD RUEP GDNL EX P DGGHBUQ NP\ DVDOWSNP H H QH
NDGDUKD]UYHLMNO RTEXUXQXQ ELUSDLEP HAHMGIU

YH FFI )H UD\M RQX EX WU\ DUkKs FUHOMMMP GLHL LELU| LOHNAL LoHIMQGH
IHRV HUB GHILO L\ RQDLk EXOQDQ EU \ROMRD VO G W EU HBNARW
COBU@>QED INCA. ELUHBANWRED JHHWGQP HR® DEDQ GHP LUV D@ LQGLLI HQU 96X
U-DNMVA RQ GHP LUHBNWRWQ \ « ] K LQGH P H GDQD JHOWYH UHG-NVAR Q \ Dk Ke FUM.CH
P DNXOFLU | UQH\W 2 WEP GD \é UHNOIRTIUIN DU+ 0 GHIH.OMDIGHP LU\ RQMUK DUAYINL
GHIHOWDLIHNOTH LQGUIHIU BIMMP GH RXUDQ ( K GHIHIL RDELERHN DQ DWWHYL H H
LQQPH UV RQ GXUKU NP\ DVDOGHIH QR\WRV  EX IVHEX UDNMA RQDVSHMLLN RDUN

9 ROVAYDUQEDGU 5HINM RQ GXUGXNEQ \RQD WMGQPH  \ DL ROGDQ INL
GHIHOWIGHP W1\ RQDUK\ HIGH) RAVVBHIN ) H (HNOQHG Q (P H ®U d» QN NDU
\ DLkKs ALHRWEP GDEXOXGP DP DNEGU

0/ UV RQXQ WL MHR\WMGDX RQ SREQV HOQH| LOHN WINL GGHEL BF-N NDGDU
NDUHAWLMARME < DQLRUWEP GDIHUBI RQDIKYDINHD 1HURIV GHIL OVROM RQD GDIBUMQ
VD ELU GHP LU HBAMRM D@ RAVVBQIU P HEO\SHULIN GH P L LIOSDVIQU 2 @ xQ
RA\MGDK RQ SREQW HOL 9 ROWHYL\ HMQGHEU 0 DN\MP XP - RNMMQDM RQXQ L\
CERDNDUNRIXCIIQGD P 9 GDRGXUX J| MLP LMY

* U@ 0e JIEL RUBPGD \VDGHH EU HDNARW YDINHD EU  YROERIGDQ
ECKVHGEL EEL D H\WGLU %< HBWIN DN x QL HL1| UH DA\ D GD HWL GHUIHOBEUYH QHLH
JWH  YH YROWU" 9% SREQWL HOIDWNQQ EHOWBHELPHL hQ EIU WHDYY
HBNWRAJ HHNLU 96< HBNARWASUVAYL. FVCRTUDN NDEXCHEL QLS H H.DQVHBAWRMDYUP X
XOMDLDLD EIU NCEXORXS \>6QGD , QMLDARQDOS QRQ R 3XWH DG $ SSOHG
&KHP MM ,83$& \BLD>QEDQ WEQGDUG]H YH NEXO HALPLMU : 0 /DA HJ
\BLD >QGDQ GHM @k YH SUHMSGLL \ D >QDQP %MU %U HH.DQV HBNARAVNXOIDUON
RUEP >Q WHZ NV RQ SREQV\ HOQIQ | @ @ HL P HRGXQD 654U $ NP 0 HRGX DGx
YHL@L %X PHR® RWGDXRQ SREQW HOLGH | @ GELQL IDNDW P INUREL RBRIN
SHISHWWMONA P HRELUXQUWUGHILGU

5()(5$16(( .7527/$5
+|GRVMD) HBPNARY SHHDQV HBAWRW RDUN * |
6\VEQGEUW LGURMD (GNWRWE+ ( NXCEIP DN UHG N RQ | eteansus
SREQL HOL @ GFHN ELU RMP  10lQ JHHOGB 1) N
X\J X@QQ P HRWKY %4U SDAQ oXEXN EIUFP NOQ O kg
OHMQGHQIHIW BN IOHIMQGH 1 +&CEXOQ@QEU  —
KOYXD GOBUGU %K NRQDQADI RGINL EU + &0
VROM RXQXQ  OMHMQGH  JU+ 1\ RQX EXGXQXU &P
NQ OQ LHMQGH) DW EDWQW + JD]x GHYCP &
ROUN JHIUL QL% JD] NDQ O ¢HIMQGHR JHHJ NDQ @Q
DOVXFXQEONL GHOMMY G0k oNDU YH + &0 \ROM RQX
LoHIMQGHD NCEDUPNDU (HNOQGH JHHMN Ve JHHGRILK e |
\» NVHOU 9 P HRWLE \# UNOLRTIUEN \&Yx RMIP GD ELU
P INVBU KIGIRVD L RX 0 ]+ Q@ U EX NRIXCIDED NOQ O
LOHIMCHXIDWOQ SOMQ ELUHPNARAID] YHVRQQWDGEHH — standart Hidrojen Elektrot
ELLELLBUQH WP DV HI? HUQL VDI@U ) DNDVDWO HBNWRW

Tuz kopriist
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J| UL J| IHQ EX P HROGHILO+  JDPGU %X QHGHYXB EX MMIWP - KIGURW) HENWRW
DX DU %X HENMRW » | H LQGHP H GDXQD JHPR HBNWRNLP \ DVDORD @UED NDUIDU3 ELU
GHIHRXUXU
+ JD] FFF + H

+ JD]PQQ DN ElU NRP x + &OVROM RQX LoHIMQGH o] | » @ U GuHJ ElU NRP x \H
NCEDUPNDU KDOQGH RWAP GDQ XIDNQMJ g @ P\ DSXDFDUx W IHER XQFD EX JD] DNix
GIYDP HRF HOBEU %4UXFX EX KDYX]D GD@X® D38 UHNOQGH ElUFRCP  ERXQXQ GluHJ
XX ( K SREQM HOL@ @ BLG ir Q@ GR RUAP D AU %X FOP ERXQXQ LoHIMQGH
GRJ XQ . &O0| | HIML EXXQXU P DR \DGHH KBNWINVHOWP Dk WP LQ HIY HNW * D]
VCEIWEDW(QO LB \ ROMGOXQEDQ WY x LoHIMOQGHNL NRP L KIGIRWD EDWQR< YH VHEHW
KIGURYD [\ RQ NRQDOQADX RQX GD S+  \CEWMMINDODHONAY d| ] QP « U JD]XQ ELU NRP x
KIGRW) PREN® + KDOH G Q@ tHHN WNUDU JD] KDO@H JHHJ %X WMQHEL QL
U\ RQRUAP S+ \SOQ\CELWXMIU 96X NRUXAJDOXGED RXUDQ HENRNLP \ DVDCRD @U
NRP SGNMQGH KHP IH> NV RQ YH KHP GH R\WMGDU RQ R Mk D QL DQGD P H GOXQD
JHTULQGH) HENMRASREOQV HOMY >U YRO\RCHONWAL %X GHP HNWNL KLGURWQ HEINRWCH
JH.HHN ELUDQRNXMCH GHELUNDRAKY 0 XMBN ELUV XUQRNIVGU EX QHEHQ®I\ DukKe RH
loHHY) HPNARNP\ DO UHONWM RQDUQ WHHDQY XEXGXU g @ P\ DSXDRDXQED
YROW HAHJQ HU SUREX
+ &OKDYX] XQGECNL SOMH WP DV HAM/QMNH GUHJSUREX MH ( K SREQW HOIL @ ® KL
LML B RUEP D EDAXP > ELUGLUHJHBNWRE WP Dv HAM/ Q@I %X (DU DONGD WRQEDUWWV
KLIGURW) HBENWRWLBRUAP D EDUGIN.CH_P HECHBNWRNDUDAQGED RXUDQ SREQV\ HO DUNX
GUHJRUAP xQUH> NV RQSREQ HOQL ( K YHHHNWL

&_I:I]RP_I:D_I:[&MARN 6DMIDMS &DBP HO (G}MAR/V Referans ug Tuz kopriisii
6&( DGxCGD YHLQ@L5HHDQV HBNWRARDLEN NKCOIp<DQ
FlU GHJ HPNARAKY $ QDN ELU GHDYDQWEM KIGURVD
HENAWRD J|WH GXD IDJ@ A& G\ D@ ElU HPNARW
RPDSGU R KORPLQGANLEBEU WHH | QH LB PP

NDBQEIPQGD VO P HEON AYD GIKD \RQUD ElU \BEDND
RXXVYUDAEN UHNLGHW] KDOQHJBAML P L+ J &O FDBP HO
LOYH KELQL"' DXDVRQD EIUNMP +J YHEUNMP . &O
NDUEPP x \ LCH ELU WEDND RXUDAEN UHNLGH \ LCH LoHIMCH
G N @U \RQ RIUN \ IQH GRXQD DNDGDUGRJ XQ. &/

o | HOWL LHDGR@XWXOAXU 8 KDUL UHNOQGH R@Q YH LoHIM.
GRJ XQ. &O0 | HIWL LHDGRGXWX® Xu EHUAP ERXQXQ
HU XFEX \+]HGHN\L WA D GQOURJ 9XQXQ [P D
HENWINVHOWP DV WP LQ HF HNW g @+ P\ DSOFDN Xo MH
\O ELUP HEOR® DOGU (LIHIQ » WAMNDSDU»QEDQ DiDix D
X]DWILIN HQ DOYEXCXQDQ P HEC ALYDVRECNDSCQD WP DV
HAM/QL %X G ] HOHN KDJUDQGANEQ VRQUD ElU NDb Js Q
NP \ DVDOGHQIH NXUK® Dk LolQ EHNGBIP HOBEU ( GNWRW « ] H LQGH RX(DQ NIP \ DVDO
UDNM\ RQUXGXU

Kalomel Elektrot

+J&0 H FFFFR 47 &O( 9
YXUDGD GD KIGURW) HENMRADYR@XUX JLIELG Q@ ir P @ ELU BONVA RQ YDUBU GRD) AXLB
EX HBNVRWH ELUNDWRAWYH CH GH ELUDCRWAM

*ePeBJePe BN U HENWRN %U HHDQY WM  HBNWRW DQDBRIXGXU
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' RJ XQ . &00| ] HIMGQH EDA® %1 \DI ELUJe P » {i WTBHD LEDIHAIWY 2 OGDQ UDNMA RQ

i\ eGEU
$J&0 H FFFI $J3  &O ( 9

94U WEQGDUV RV e Q@ Q GIS NAP x GHODHHN NRD FD

KD]XUDQLELQ@L 9XQXQ lolQ \DNDisN AP oDSQGDNL Glimils Tel

P HEON ElUoXEXN ELUMMNelZe QO Q LOHIMOHVRNX@MUIEN GLS
NAP >QD VHIBH YXUKOXU YH WS Q GIS NRP xQQ NP Dk
\VDUI@QU ' DKD VRQWD AP >Q NHWNLQ NHDUDIK ELUHIH LB
G | HIV@L 7+ E» Q WEDQ olB8XQD X\J XQ EIlUSRY ] ILEEHULB
EX GHON WNFD WADOQU YH D EXUD x WWADP DN LolQ JU
P INUREL\ RBN DIDUYH JU. &0 P OX loHIMQCH
0 ]+ @UYH RRNDYOQQU WEDQX NU@ X1 WS VRIXP DNV
RDQ DJOWD GIN UHNLGH \ HBIMEL QL $ JDU MONXYEP QD
JHGENMY VRQD SRJ] W\Do RDUIN J| WHY \ DSCAONWU |

' D(D\:R(;l.D\L oeP DJDJ\']HLQ‘”\DNSQMXXP NBUW 1.Portjzfibertlka-:;
WEDND \ HIMP HWMWD 6RQ RN SR XP  NBUWLB

CR XX® Xiu HUMROM RQIoHIMOH  GP @ 1 $J12

GOP MAMIDN WSH GRGXIXAXU 7+ Se Q Duy xCD P DORUERU

WD \ HOMO.@QL YH WNDo  loHIMOQGHD JHHHN . &O

VROM RQX LoHIMQGHVRQDQDAN (HNLGH PP oDBXQGD VO ELUJe P » (1 WOX\J XDQU
%X Je P« i WOQGLUHJIXPX UH HDQVHBENARNRDLEN NKAMyAU WS Q DI DUMO HIWNDXFX
M| @ P \ DSXQAN RIAP DGDBUOHINY

Doygun KCI

1-2 damla AgNO,

Kati KCI
KCl doygun agar

OL52%<2/2-L 3(563(. 70)7(1 ©(K 2

$QHRS PINRRIDQIPDDU RWM) WOARX Gi*N RIPGD
o L HELAINGLIQGHD HBANWRQ WDQWSRUA LOAUL ¢ UMNOLRDUN G i N ( K SREQW HOL
JHHWMIU 9 X] XQ NP \ DDORD @U] LQAUL \ADWQGED VHERWHBNARY VX RXIMYLP DN
«]HH R\WMMD PRON @QH GRIK VU QU IWQL DN DQDHREIN UHSLLDK RQGD
] LCAUQ\RQ KODDWAQXRXNMUP Dk EHNBIHD R\WMQ\ HIQHELULQRU DN 1\ RQ.JHHU 94X
LORUDQN L\ RQ ED]x EDNMLAGH v ODBU ED]XOUQED QUWDABU 0 MKDORECAMUIFHH
o\ HBUQGH VH MNOND &2  KDAMED]HQY GH&2 GU ' [KD VRQUD EX HBAWRQ NAP HD
HOHW EDP G ElU PH\DQIPD LB EX IQRUDQN L RQGDQ JHL DoQU 2 NUADWI
IRIRLDX R

2UDQIPOQQ QB GRWX@UQED GRIK GHIPL L RWMADVRQXQ
GHYDP GAQN\I@, DY ITNWU NDQ DNP >QQ P HYFXG HIYH HIMRVBLGU . DRQ ( K
SREQV\ HOLRUDQ] P DQQ NDEH \ DNQ YH D X]DN \HIQGHD DoQG»QD EDIG RDUN
GHILU DQFON \ DN@iPN P9 AYDJQEDRU $ UMY HONDQGD (K GIKD \ « NV
YHY] G Qi WDSQED ELD] G iHJ 7XXEXV SXPRIOIGH 1) G i(»N 9HD
SX® RIOOGHIH KD\ « NVFNWL

0 DGHP NLDQDHREIN P INLRRJDQ] P DOUG ik N ( K YROEMJIHHWMGQP HWELU R
KDTZH WRUN ROUN 1\ L NDQDIQDQ GRNX@UED MCHREIN HYHWL RXQ J| ] BQP HP BL
JHHU 9 SUDAN RDUDN GD E| \ ®EU $ QOHREIN HYHW RQDU JHHOS®! QHNLR] H
R® X YH NDQ DN x ELU HEHS LB GXUP Xii YH D HQ D]PQGEDQ AGG. ElolP GH D]D® i
GRAX@UEDJ| U @U % \ GIGRNX@UED( KYROEM P 9 DNDGDUG» (HEL@L

$ QDHRS EFM\ HL YH (K 5H3 NV RQ SREQW\ HORIQ G ik N \WWX® Dk DIDHRS
EHA HBUQQ KDJDQP DBQGD ND»Q® D] ELU JHHNOLML %X CP Do LA KBNWRQ
YHP H HKD]U U3 NB]@UEHRL HIQQ WNELQGH KHP HQ GIIP D EXOXQGXUXOXU %X WS
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P INUREL RGN NDW@UQ EDPQED/ A MWH R WMQ + &O01 DVIRIOFRDANYHDARBF CHG
JHIU %X NP\ DVDO ELEINGUQ RUAN | ] HOGEBIL HQ D] EHU HBENWRQDUQX YHP H H
NXY YHB MMOL RXUQUGU $ CHRS ERA HBLL NDWY YH D
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\&x ROUN KD]UDQDEL EFHIL JLEL \ Dk NDA RDUON GD KDJAUDQEL@L 9N] $ OHBB
% HBIU % WQ DIDHRS EFM\ HBLL KD]XMOQGx VBUKWQ MEDUHQ P+ P Ne Q RDQ HD
NAD 0P DQ LoHIMOGHNXCII® DoGU %AUND Jo QGHD | D] EHNGP HLIHHNH) DITHRS
YDDA@U D%} @k Wk NDSDA® D3 QD BQ VRUEDDU LoHIMQGH YH \RIXNWD  ° & GH
EFNGWP HOHU 6%/x ERVA HBUQQ \+]H L RGD DR RUHIQGHL KDYD LB \MP DD
EXOQOAPQGOQ  KOYDGINL RAMMQIQ ELU NAP x \R&Yx ER\ HL bHIMQGH of ]+ QHIHNWL
UXQXQ VRQOXFX ROUN \Ryx EFVA HIQQ (K SREQV\ HOL « | H LQGHD EDI@\ DUN GIEH
GRILX JDAIMAH \ « NVHBAHNWL 9XQX HIHOHELP HN LolQ  NXCIIDP GDQ | FH B WQ
DODHRS \&Yx BRI\ HBLL ND. QDU VK EDQ. RIXKQGD EHNBWB HOLYH LoHIMQGH of ] » QP «
RE Dk P XKHAMP HODIR RMHIN R\MQ XIDNDIMU® DODU $ QOHRS \Ryx EHA\ HBLIQQ
HD] FP KOFP LQGH R® Dk LoHIMQGH of ] » QP KL P XKWP HO R\MMQQ \ » ] H GH
NDP DAQD\ DUBP  HEHRHNWL 96XQD UDIP HQ ND. QDUVK EDQ. RUXQGD EHNGIWD HM_GDIP D
JHH\OBEU

$ QOHRS EH\ HBUQGHWRN YHION EDX RQG QHP LER XQAD( K SREQV HORQ
 UMOLRDUN J ]GQHELPHL HQ (K LQGNDMU ER DDUQGEDQ IMMDGH HEL@L
%M\ HOUQH LOYH MELEELEAN ED]x ER DOU R EH\ HIQQ RWMBQP Li \D GD
LQGLLIHQP Lii RBXNTUQD J| UH 1 DLING LHNGU DBUDU ( K LOGINDMVUBLL EFVA HBLIQIQ (K
YROEMDQ 1\ L ELUJ| WMIHMGIU %X ER DDLGDQ EDIGAD@LK UHMXUQ P HVED P DYIM. YH
OF X\GXU %X ER DOU LQGLLI HIGINGUIQGH UHNM] GLU DOFON R\MMQ WP DQGD LHON
ND]DQUDU 5HIWM] R® DD ( K YROENDX P9 AYDUQGED REBXUXQX YH DQCHREIN
NRIXOIDIQ ROGAMIXQX J| WMIU %X ER\ DIDUGEDQ Ko ELUM \WWN EDIGUCD ELLHJ U3 NWD]
GHILAWBUYHRYEP ( K\Qx\ DHM_EP H ®UYH D 1D » 0D HM_ALBU JHHORDUN \DGHH
ELLHJ (K LQGINDWU G UBU %X ER DOU NDUDQOND YH NCBDG iiHBLGH \DNDQP DOGU
6DAQ DB DEDQ | QAH NDOBMQIQ NRQARX TP DFxLANDSDUXD@UEN Jo Q %p15CQD EXINGU
YH\ DN@PN  GONINDLoHIMOGHUHON GHILILP LROXS R® D3Xi1xJ| ] GV

%6 (51" ((K g/dh/0 (6L

WX [PDob LB KDPXMQPxI EBEXXQDQ ~
\ CEX@NEQ VRQAD AGU L | QFH\ XNDUGD [MDMADQ )
WHHDQV HBNMR@LGDQ ElU WWOHL KDPADOQU . &O .
VROM RQXQEDQ LEDHN XV N SuU v ERV\ HIQQ
loHIMOH EDAUGU (uHJ EX ERVA HL \WRrx DMH ] T
N SU V Q@ Q DoN XFX GRUIXEQ ERA HL bHIMCH k
GO@UAU (UHJEX BRI HENDALVH SHAL NXWWVXQXQ
loHIMOH DIDUQ \ o JH LQL | UMAHN UHNLGH GRJ XQ
. EGOMROM RX G Ne@U 7X] N SU V¥ Q Q XFX EX
\e]H WD CDUGJ %X G ] HIHN NKIX@XNEQ Besiyer Standart Hrjen kol
VRQWD EIUSOWD YH D\VO Je P« 0 HBNVRAERVL\ HL Bir mikrobivololi
LoHIMOH DJ DK GHBAHN (tHNL GH\CS@OUYH KDV ELU ir mikrobiyolojik vasatin
YROF HAHIQ XFXQD LWAED@BQGUGU 9 ROF HAHJQ Eh voltajinin  6lgiilmesi
GuHJ XFX M IHHDQVY HPNMR® WP DV HARABUHN
|@ P \D>&J 2NXQDQ GHUHJ ERA HIQQ (K
YROINGU 7KIRFXKFRDMEX\\ RQGD P9 &' & NDQADIDUEDNDQNRQX® DEDQ
| QH P9 NDQLOYHHKELBLIWH P9 3<* EX\ RQGD P 9 RYDUQGEDEXOXQXU
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swg/ho  ANAEROPLARDA NOMENKLATUR

$ QCHRS EDNMMULALIQ NIMIINDX RXQD NRD OGN JHAHD \SHULIN E| @ QWGU
\ R\MUDGQAN  \ANGND NXCOID@Q Q4 @P D | UHBLL\VSRY @K RQ JUP ER DP D Ke AH
P RURBRML YH SLIP HQEM RQGXU 1 RP HONDWU DQDHRS@UQ E| \ B QI OQP DBQGEIR
HM_EQP Lii YH SLIP HO@IEDMMRGHGU SLIP HOM] EDNMURGHWGLU JLEL WP GLH \ HJ
YHLD LMY OL\>CGIQ \RQD ECNMRGHGU 0Q \DSXOQ SLIP HOMBM RQ
VQI@P D ED]x EDNMLAIQ JHXV IMP GUQQ GHILMILP HL LD VRQX0DQP MU
OERMURGHRHIHI CP LODKYERMBGHV) X \RECAMUD YH/ HRRMUFKIDR® DN » | HHEDIGFD» oH
D UG D\WDINHD YERM B.GHBUNHOGL DDBUQGED VANGND SLI P HW DSDQ YH VONNLRORN
ROQ 3UMRMID WNGND SLIP HQM DSP D DQ YH DENNDUROBN RDQ 3RSKWURP RDY YH
7\MHUED DOVIHX\VDUQD DU® MU $VOQGED EX «0 JHXV GD HAL DGx LA AU
VERMBGHGEU

* HHO®BI CHIRS ROQ ED]x YL O@WUBLL DQOHRS RUEP GD GCKDERO UHP HBLL
QHGH GI&BRIIGXP JHIXVKQD ED]x6VIBK\BEREFE » \ HBLL MH\ LOHDQH.RS RTLEN GDKD
ERO « UP HBLL QHEHO\ B 3FBRFFERXY JHOXWQD ND GU® WU (P GNL DGx LA
SUREQRIRMIXP  ORH VH | QFHGHD EIU GUIWLRG NDEXOHGELP Ll GDKD VRQUD $ URKQD
SIRSRQD DGO} OP i LGL $ NWHOMOQI@P DDXLAVN IDMBQDQ D GHADQCHRS JHOXV
DODEHAN\ADLA (XQDUGH

6SRUX * LP  ORP DNMU &GMMGXP ' HXCRAP CFXOP

6SRUX] * UP ORP DN@U $ FHRELRMUP  $ FAQRP\ FHV $ UFDCRECAM LXP
WIGEAMUP  (XEPMXXP  /OKQRAWD /AFEAO® 0 HNOQRIFMUXP
3URSQRIRMULXP

6SRUX]  * WP NRN@DU  &DSRFRERV  * HPP LJHU  3HBWRERERXV
3FORMWBREREXV 5 XP LQRIREXV 6DLA.QLD 6\EBK\BERERKY 6\MRFRERKV * [P HOID

6SRUX] * WP  ORPDNOU $FWIEIR $AQPICRIFMU $THBYIEUR
$QHBKEXY $QHEARAUOP $UHEIRMU 9%RMBCHY %BSKD YRUUED
OXAWUYIEIR &OSORAVSKIH &BKOY  &CP SK\GERMU &HOASHD  &UMBALD
' HYORIRMU ' HYCREX@XV ' HYCRRERY ' HYOROAQD ' HXCHP R/
" HYOKRPRYDY ' HYORMAUR * IEKHBELRMU ) IERTRMU )X \RERMIXP  + HORECRMU
+\ RCAMU / FORAMIFKID 0 HICPRDY 0 MAXRINCED 0 RAL@EXV 3HBEDRMU 3HRACDMY
3RSKIRP RDV 3UMRMID3 RIIRIHIXP  3URSIRMVALLD 5 INQHOEDS5 R/BXUD 5 XP LOREDAMU
6HEDTHORD 6HBORP RDY 6HEX® 6SLRKIND 6XFRQRP RD/ 6XFECRIEUR 7 1VHUED
7UBRPD: ROQHID

6SRUX] * LP . RN@U$ AGP LQRRFIXV 0 HIDSKHD 9 H GO

oD]x | QP OLDQDHRS P INRRJDQ] P DDUQ KWL YH \ HL MP BLL (X (HNLGH
GHILIP LiMU

BIPGINI I VPl gQEHNI | VPL

$QDHURUKDEGXYV IXUFRVXV %DFWHURLGHYV IXUFRVXV
$UFKREDFWHU FU\DHURSKIEDRSK\OREDFWHU FU\DHURSKLOXV
$UFKREDFWHU QLWURILJILOLV &DPSK\OREDFWHU QLWURILILOLV
&DPSK\OREDFWHU FXUYD ‘ROLQHOOD FXUYD
&DPSK\OREDFWHU MHMXQL VV MHMXQL &DPSK\OREDFWHU MHMXQL
&DPSK\OREDFWHU ODUL &DPSK\OREDFWHU ODUGLV

&DPSK\OREDFWHU PXFRVDOLV &DPSK\OREDFWHU VSXWRUXP VV PXFRVDOLV
&DPSK\OREDFWHU UHNWXV ‘ROLQHOOD UHFWD
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&DSQRFWRSKDJH RFKUDFHMDFWHURLGHV RFKUDFHXV

'‘LFKHOREDFWHU QRGRVXV %DFWHURLGHYV QRGRVXV
)DOFLYLEULR JUDQGLV 9LEULR PXOLHULV LNL\H D\UOODUDN
)DOFLYLEULR YDJLQDOLV 9LEULR PXOLHULV LNL\H D\UOODUDN
)LEUREDFWHU VXFFLQRJIJHQHV %DFWHURLGHV VXFFLQRJHQHV

)XVREDFWHULXP QHFURSKRUXP VV QHFURSKRUXP  )XVREDFWHULXP QHFURSKRUXP
)XVREDFWHULXP QXFOHDWXP VV QXFOHDWXP YXVREDFWHULXP QXFOHDWXP +oH D\UOODUDN
)XVREDFWHULXP QXFOHDWXP VV SRO\PRUSKXP YXVREDFWHULXP QXFOHDWXP +oH D\UOODUDN
)JXVREDFWHULXP QXFOHDWXP VV YLQFHQWLL YXVREDFWHULXP QXFOHDWXP soH D\UOODUDN

)XVREDFWHULXP SVHXGRQHFURSKRUXP YXVREDFWHULXP QHFURSKRUXP ELRYDU &
+HOLFREDFWHU FLQDGHI&DPSK\OREDFWHU FLQDGHL

+HOLFREDFWHU IHQQHOOLDH &DPSK\OREDFWHU IHQQHOOLDH
+HOLFREDFWHU PXVWHODH &DPSK\OREDFWHU S\ORUL VW PXVWHODH
+HOLFREDFWHU S\ORUL &DPSK\OREDFWHU S\ORUL VV S\ORUL
OHJIDPRQDV K\SHUPHJDV %DFWHURLGHV K\SHUPHJDV

OLVWXRNHOOD PXOWLDFLGXV %DFWHURLGHV PXOWLDFLGXV
3RUSK\URPRQDV DVFFDURO\WLFD %DFWHURLGHV DVFFDURO\WLFD
3RUSK\URPRQDV HQGRGRQWDOLV %DFWHURLGHV HQGRGRQWDOLV
3RUSK\URPRQDV JLQJLYDOLV %DFWHURLGHV JLQJLYDOLV
3UHYRWHOOD ELYLD %DFWHURLGHV ELYLXV

3UHYRWHOOD EXFFDH %DFWHURLGHV EXFFDH

3UHYRWHOOD EXFFDOLV %DFWHURLGHV EXFFDOLV

3UHYRWHOOD FRUSRULV %DFWHURLGHV FRUSRULV

3UHYRWHOOD GHQWLFROD %DFWHURLGHV GHQWLFROD
3UHYRWHOOD GLVLHQV %DFWHURLGHV GLVLHQV

3UHYRWHOOD KHSDULQROWLFD %DFWHURLGHV KHSDULQROWLFXV
3UHYRWHOOD LQWHUPHGLD %DFWHURLGHV LQWHUPHGLXV
3UHYRWHOOD ORHVFKHLL %DFWHURLGHV ORHVFKHLL

3UHYRWHOOD PHODQLQRJHQLFD %DFWHURLGHV PHODQLQRJHQLFXV
3UHYRWHOOD RUDOLV %DFWHURLGHV RUDOLV

3UHYRWHOOD RULV %DFWHURLGHV RULV

3UHYRWHOOD RXORUXP %DFWHURLGHV RXORUXP

3UHYRWHOOD UXPLQLFROD %DFWHURLGHV UXPLQLFROD
3UHYRWHOOD YHURUDOLV %DFWHURLGHV YHURUDOLV
3UHYRWHOOD JRRJOHDIRUPDQV %DFWHURLGHV JRRIOHDIRUPDQV
5LNHQHOOD PLFURIXVXV %DFWHURLGHV PLFURIXVXV
5XPLQREDFWHU DP\ORSK\OXV %DFWHURLGHV DP\ORSK\OXV
6HEDOGHOOD WHUPLWLGLV %DFWHURLGHV WHUPLWLGLV

6HUSXOD K\RGWHQWHULD 7UHSRQHPD K\RG\VHQWHULD

6HUSXOD LQQRFHQV  7UHSRQHPD LQQRFHQV

7LVVLHUHOOD SUHDFXWD %DFWHURLGHV SUHDFXWXV

*DPHOOD PRUELOORUXP BWUHSWRFRFFXV PRUELOORUXP
6WDSK\ORFRFFXV VDFFKDURO\WLFXV 3HSWRFRFFXV VDFFKDUROWLFXV
BWUHSWRFRFFXV DQJILQRVXV BWUHSWRFRFFXV PLOOHUL LNL\H D\UOODUN
BWUHSWRFRFFXV FRQVWHOODWXV BWUHSWRFRFFXV PLOOHUL LNL\H D\UOODUN
BWUHSWRFRFFXV LQWHUPHGLXV BWUHSWRFRFFXV 0* LQWHUPHGLXV
3URSLQREDFWHULXP SURSLRQLFXP $UDFKQLD SURSLRQLFD
3URSLQREDFWHULXP SURSLRQLFXP 3URSLQREDFWHULXP SURSLRQLFXV
&ORVWULGLXP DUJHQWLQHQVH &ORVWULGLXP ERWXOLQXP WLS *
&ORVWULGLXP DUJHQWLQHQVH &ORVWULGLXP VXEWHUPLQDOH
&ORVWULGLXP DUJHQWLQBRQRMWULGLXP KDVWLIRUPH QRQWRNVLMHQLN RODQODU
&ORVWULGLXP FORVWULGLRIRUPH &ORVWULGLXP FORVWULGLLIRUPH

N %LUHU HVNL LVLPOHUL ROPDGxuxQGDQ \HQL EXOXQDQ EDNWHULOHUH EXUDGD \HU YHULOPHPLUWLU"
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IQVDQ ND (ONG DPHIREIN HIHNW RQODUWD WNGND VHEHS RDQ ECNWMLLEU JHHD
ROUDN UX \ADGD EXOXQXUDU

$0§ GLO Gii HVL 3SUMRMID 3RSKWURPRD/ YRMBGHV )X\FERMXP
SFBRW BWREXV 9 HGQHODS$ FMRP \ FHV3 IRECRERMIXP

0 LGH + HOFFEHRAM U P SK\GERMU DARECH.C®

OGP YHMMQXP | Q Dk 6WBNRIRFE / CRRECH.OOL

-HRIXP  VROX YH RRQ %RAMBGEIV IWILOL JXWXS  3RSKWRP RD/
XVFERMUKP WP DQODHREIN NRNODU &ARWNAXP ( XERMWXP % IGHRMUEP
SRR AMIXP

* HOLWe UQHJ NDQDO YDILQD VHYINV 3UMRMID 3RSKWUWRP RD/ YARMBGHV
SFRWBMRFXV §BIGXP 9 HEQHID/ ARFEH.OW ( XHAMUXP 3 UIRICRERMIXP

SUIHMWD NDGBQ YH HUNHNBURACFRHRMIXP 3SFBRWBMRKYV %RAMBGHV
3 UMRNCID) X VFECRM LXP

" HL SRR PMIXP  3FSRW B IXV

$ QDHREIN HQH\WMAR Q@MU 3UP HJ DCHREIN HJIHW RQ@U WDYP D YDWNe GU
WB] GRNX GHNWR X\ CEDQR<AMP  LKWMYD HGHQ \ DIDDQP DDUYHKDLS \ DIDDUQQ GCKLO
R@XUuX SHNoRN GXWXP GD J| U GELQBU * HHOQE RYEN KD]UD) < VEHS G ir N
UHE NV RQ SREQVA HOIYH GRNXQXQ L\ LNDQIDIQLP D G ( VRV ND. QCNGROELE-HIL
JIEL & GLILFIL®LROX(DQ QDVRNRPLDO GLDUHOHE SRUNOQVBOMUHORRQHFURDUD] JDQIUHQ
WHWDQR] NUHSHAERW \sJH\HO HQIHNVL\RQODU LQVDQ YH KD\YDQ SDUD]LW ND\QDNOx HQIHNVL\RQODU VHS

JLEL HQGRWD ND (DNG GD RDEL@LRUJIDQ DEVHOHUL DNWLQRPLNR] X]XQ VeUH RXOUQEQWRALN

VRQXFX J|U*OHQ GL\DUH YH NROLWOHUSRIFRQIDX\RTSDQGLVLW YH NROHVLVWLW NRPSOLNDVARQODUx NUHS
QRQNUHSLWDQ VHO-OLW ROROMNUR]DGLBN|Ns YH GLBHWL HQIHNVL\RQODUx HQGRNDUGLW EH\LQ DEV
LJOH\HQ PHQHQMLW QHNURWLN SQ|PRQL RVWHRP\HOLW RUWD NXODN LOWLKDEx SYAUDAVROLW VHSWLN

VXEGXUDO YH WRUDVLN DPSL\HP YBLBHE/QRRIRS EDNWLLBJELUHI HNM RQGD WNEDU@UQD
EXXQ@ELEA-NGLL JLEL -NRBRWMBUL X\J XQ EDIND [ILHRSOUD ELLOWM CGH EXOXQCEL B
%] SROR INIRELDOHI H\M\ RQDUED 10N OB YH KDAIW]RXQX CHRS@U LB ELLOWM
EXXQ@ELOBU %aIGD LODQ ND QNG HIHNW RQDUGED OLHRS EDNWML DMGDOQW X
UANLGH| | HBOHEL QL

(QIHNVI\RQ WL SL $QHURS
$VSLUDVARQ SQ|PRQLVL DNF DEVHVL QHNURWLN SQ|PRQL
%DNWHULHPL

'LO YH VLQe]LW

7RUDVLN DPSL\HP

%H\LQ DEVHVL

$SHQGHNWRPL YH NRORQ FHUUDKL \DUDODUX
'HULDOWx DEVHOHUL

1RQNORVWULGLDO NUHSLWDQ VHO-OLW
3LORQLGDO VLQ+V

'LDEHWLN *OVHU YH JDQJUHQ

hULQHU NDQDO HQI

3HNORN DQCHREIN HYH\WA RQ LoHIMQGH N IDMBQDDQ DQCHREIN HIHWA RQ
WSL H\VRYQ ND. QONGROQDLGU 9XQXQ\ DOQGED\ DUEP xWKGWHGHEL 8D YHQUVEHMD AN
UDAWEDQOQBUDQCHRS@UNHY UL M% WHBIRBR LFROGXU AUCH \AD, D [R(OU

X JXXS ECNMLAJ SHIM @ YH DODRIQUQD WAADINOQBLH ,,, NXON
VHDRSRUQ \ HYL TXICRBQDU YH CP IQRIOWR] MBLH JIGHHN DUEQ ElolP GH GLHYD
JHOMP LIGLGU &GRIMAXP WUBLL DBQED YERMBGHV )X \REDRMXP  YH DQDHREIN
NRNOLGDQ GIKD QDAU JR®I KEL@GBU DPD EXQD WP HY \ DICP x WKGW H3HD
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HIH\W RQDLED &EKUAXP @U INCA \ADGD \ HJ DAUDU 9%D]x | G-P OL&.GRIMAXP OU
UDMBCP D VNGIPQD J| H & SHWQIHY & UPRXP & QIIEOIR FRWGARRPH &
IQEEXP & VWP & \RGOOE FOHWY & DISWIEFP & \GRRHHV&
WUKP & ELHBHOMV& BEXWUEXP YH& \XBMB LQDBGEU h o QB \ADGD$ FACRP\ FH®U
\HUDBU $NAMQRPINR| NURQIN JUWDQ &P D] W Se DAY DEVHDBU LB NDUHNMI H ELU
KDWEGNWU + DVEGN HMHQLRDUN HQ D] WUS$ FAQRP\ FHWD, >OELQLYXQDUS LVOHOLL
$ CHE@L$ YMRXY $ RFQFOMXY $ PHHU YH D U 3UREGRIRMLXP
SURARQEXP \ DNQWWD, XWINLBIEHU

| LG QR \AD, x DNALIHIQ SDIRVQBLL DBU 9XQ@U\ XNDUGD \D, XBQ $ FAIRP\ FHV
«\ HBLL YH % IGRERMIXP HUNRQLL\ HYL DGxLA% GOMXKP  GU 3UREQRITRMXP @ULH
EDJH) EWU NRQEP LQDQW RN RUB D ohDU DQFON ELRDVYD P S@QW SLRM
NXCRIMDQM@UED HOGRNDLGVHAHL RDEL D HWWGELU $ QFON DUND AD, D [BQDQ DQOHREIN
PDMYDO@GH MDD «U\RUD 3UREICRIRMUXP@UQ SDRWQ P INRRRIDQ]P D
RGXUXQDNDUDUYH LEEL @L

" WHJELU| QHP OOXWKEX JUP SR W DQDHIRS NRNGUROGMMUKU % RDVDNHP IN
HNGP YHLCEGRP [QDOP DMY D@D WNGND» UHBL %X QDUS ORI BWREREXVP DIQXY/
3 DOFROROMEXY 3 SUMRNL3 DQOHEEXV YH 6WBRREREKY LQMB HEX\VGXU * HOHOGB
\BP P >QD \ DNQ EIUE| @P« 3HAM.@* FOQEDP IMQ YH P HARQGD]RD GLLHQOEU
3HAQM.@* YH DODRI @k oRN HNLBLGHD EHL DQCHIRS HY H\W RQDUED \ANGND VFbLED
DQAEL RAKN RDJHP LML $ QFON \ DSXDQ VRQ oDGEP DOUJ| WP LML ) P RWHXP )
YOUXP  ED]x3UMRMIDYH 3RSK\URP RIDVWUBLL 3 BYID 3 QMH)Y YH ED]x &GRAUAXP
WUBLL SHOM.@H DUAN Ee\ N | @ GH GILH0OBEU de Qv EX EDNWMLLALGH %<ONVP D]
DNV IMMBLLWASIWHGL B LiML

w/ho P1$ (52%a 0$7(5<$/ $/,10 $6,

$ QCHREIN HIHNMA RQ NXUNXVX YDU/D NOQIN P DY DOR DBQP Dvk YH @ERDXOLD
VIQP Dvk| 1 HOQILJ] WMUU . ORM HAQ P INURELN RBUXQ\ DL >Qx IMAMP FVL oRIXQOXNDD
GRIK RXU (Q L\ LDQDHREIN P DY DOHOMNWULE QDY P D LU ( QUNWU Q KDYDWk
DEQGAMIQ VRQWD LG DBYGHR JHLLAIHN Es Ne @ UYH D WML ELUM_QloH VMY EX
UHNLGHO@ERDMOWD (ONGGL QLY WQ LGP GLGH) | QFHGHL « ] H LDOWASWN LAV QLU
WX OPDoLB HA@MDRO L} RSURSL@DROWXG LGRAYH D SRYIRGRQ L[RGLCH
VIYM\ H KELO LMD + DWRIQQ EXQ@UEDQ EHUMOH DO@MAL RGXuX \ D GD EXQOUGDQ
ELUMQIQ NXAIMDP DGux GXWXP GD HU GUHL WAK HALEEL. @L$ QDN KHELUMQOQ A @/
\«]HL HOK)D] GONNDWP DvKDORGHNDP Dvk JHIHNLU 9XQMUEDQ SRYLIRGRQ LIRACH
JUDQ> O RQ GRNXVXOQX LOKEH KBHEL © HNWMGLU %X VHEHB G LEIP HSHEHOW IQR® D DQ
BU JHANP H H VBB RDELQL (Q D] INL DOABMN NKOMDMQ A-@W/CH HIHW RQ
LGP LQGH ELA NRQAP LD RQ UM\L VHYL FMOGHGEU YH ANGND NRDJ» @] QHIDWY
SMBK\GHR-E YH 3URICREAMIXP  OFRCH VNRQWEP LODQAVROIEN EXOXQCELQL %X NRQXGD
P INUREN RBIXQ GOIP D X\ DN EXGXQP Dk JHIHNWU ( QYNWU Q LOGQHVL NXCI»® DEDQ
GRIWKEDQ SIWRQ ERIXUXQD P DY DODGQDEL ER-HIL J LEL NDWMMU\ DGR % LB GH D3QDQ
P DM DO NDCEXOHSLEEL@LO DN\M-GOMOQ \H VR LR P HIGDQ J LWL NRD IVYP DN
P DALAWICHE \ « NO Ut VHbLEELQIYH DLOCHXEX NYU@EL L

. DQ NOVUWBLL bQ HINQ KOWGEDQ PO \ HQGRIDQGEDQ PO
ORPXNDUGEDQ P ONDQ DP D INYMA H KELE HNWGLU YENWAEP L e SKRMOQGH



%|OsP  ODWHU\DO $0xQPDVx

\DDBN G QP loHIMQGH \DGD  GHDGDQ ID]@ NDQ DOQP Dk | QHLP HP H\WGLU
$ GQDQ P DMY DO M\ HE] @ QHHN KHP CHIRS YHKHP GH DQDHRS ROUN HNLQ@L+ DWi
EDQGD [MIHRS P DM DCD® D YHWDQUSRUNEGP LOGHNXCEIP DN LolQ WADLHANY WP 1Q
HELEEL BN ED]x NVBU IXQOUEU 9% &7( & % &7(& 15 % &7(& 15
Y &7(&15  IUB&7(&15 $ YB&7(&15 $ YB&7(&15 YB&7(& 30V

% &7( & OX EFMA HBLIQQ NXCIIDP  \BOR DABUQD X\ XEBXUXQGED NOQN
| QP L RDQ SH\oRN DQCHRS P INURRJDQ] P DQQ WASIW P « P Ne QG U * HQHORDUN
LoHINBUQGH3<* ELRW &KRSSH3 0 HDAELRW ( QUEKHG 7KIRIOXFRDMELRM 3< ELRM
EXOXQXU TP EDDMYH WEQGDLGL DM RQDUK KDWY EDIPQGD oD3P D D P « VDWW ELLORIX
L0lQ D\ UFD ELUMDQVSRUAYDVDAI HHWIQIP L\ R\NWU

. DQ N OVUBLIQIQ \ DSX@0x EHVA HIL bHIMQH 6RAXP 3 RODCHMROBXCRDM 636
LOYH KELPHL 1 HVVHD JHXVX EDIMP RPN «]HH SH\NoRN DHRS YH ID\e GO
P INRRRJDQ] P D x IQKEH MNP HWGIU $ QFON ELU IMIGD RDUN 3 HBRWBREREXV
DOOHERXV GD LQKEH R® DNEGU 9XQX HIHO® HN 1olQ EFVA HL bHIMCH D\ UFD
MIDAQ ND® Dvk| QHLLB LiMJ 3 KHQL G\ CDBRFOLOYH HELED EHVA HUBLIGH YDLGU DN
EX WUVHBNW UHDJ HQBUIQ ERVA HI bHIMCQHLOYH HELP HLGDLP DVELAZP D JHALP LiMLJ
/X EDNP GDQ WADUL NMVBLIQ LoHICH KIHUE] \ B P DGGHBUNDA® Xi\D D QL NMIoH IMQGH
D, UFD QRQ VHBAWY EHVA HIL GH EXOXQGXIX® DNEGU 94X WS DQCHIREIN. NVBU D RVHU
LQGINDMVUBLL YH DHREIN EFMA HBUIQL GH LoHULBU %4 \ G WADLL NVBLGH DG\ RP HAIN
RODUN YH I®RHOQ YHIS YHP HAWLQH ECNDUN \BQP @P D \ DSDELEAN MMM BLGH
EXO(QP D\EGU 90F7 $ GLW 2 UDQRQ1 & MMMP LQGH RUEP GD MCHREIN D RVHJ
WP 1Q H3HD YH GHYCP GeiQx NRQARO HF H L VU@ DQ SCNHBU EXOQP D\NWEGU
. RBUP HMNWKIVHI | WUHQIS &7( & NWEXQ@UQHQ\ HIMGIU

' RNX | UDHNGBLLYHEL RSVLP DM DODQDH.RELN P DM DORTUDN NDEXCHGLEEL QL
| LOANGOLEU &L OHBUQGH VFDLSHD HIGHIQ GRNX SDLbDMUX ohDLP DN JHHNHEL QL
EXQXQ LolQ LKW Do GX\ X@BXUXQED VRSIN DQHIM L\ DSX® DOGU $ QAN SCP XNOX Lo
L8 | UQHN DOQP D ELUDQDHRS P DMY DO dlQ NCEXOHELEP H 0 XVBND ELUML@lo LB
| LGN DP DN JHHNL RU MH EX OP Do LB\ DSX® %1 YH WADUHAREXOXQDEL BN @WK
\LOLoBUGOP DWUAK HELD HOIYHP « P Ne QUHKHP HD KW\ DQQGD YHELUEXQ HQ EH\L
DOVL\ DQGD WOQWSRUWDD® DMIU® oG <« ] K HO» OHBLGH GRNX SOLODW DB DN
\ HICH ELU @WAN \L@lo \ DD NHDUQD WP DV HR H3HD @]\ RXQ HQ GHUQ E| OHICH
\¢ 4 GLHN GH P DM DOD® DN P+ P Ne QG U / DA \L@o \ « JH L SCP XN HYD@UQQ
DUDAQGD ND® Dk P XKWP HORGD D RMHL YH GRD A& @ R\WMQL EDUQGAP D] %X
KDOLBIWDQSRUAYDDE DMV UQGED ERVA HIL bHIMGQHKDYDQQ R\WMQQLVEQP DP Dk
ROWU $\ UFD @WK \L@o SDP XN \LOLoBLGHY GIKD D] RN EDNMA H \ DS%mJ YH
EHA HL bHIMOQH D\NVBUG0>QGED \ » | H LOGH WGP Xii EXOXQDQ EDNMLLELIQ \BP TP >Qx
RUEP D EXDNU $ QCHRS Ne @YU DB DED H | QHP OINXUDO DBQDQ P DMLY DOQ HY NAD
]DP DQGD MOHRS DR R HUNRIXOMIQD L BVD FUGLU

+ DQIL P DM DOHD oRN QH NDGDU b LH ER XQFD EFNGWEEL@L" %X CP Do LA
\ CBXDQ ELUoDGHP DGD (X VRQXAD YDU® MU $ \SLLH KELERP DMY DO P OGHQD] MVH 1)
oRN GINND POWH KDORN GINND P OGHQORNDH KDORN  \DDAoHIMQGH
WDQSRW EH\ HIGH XOIMX® DOGU  %U WDQWSRUWW EHVA HIL M4 HQORN \DIWV
EFNGA HEL@L' RNX EL\ RSVL P DMYDOLHD oORN GDNIND KDYDGD YH ) oRN \DIW
WDQUSRWAAKD]GD EHNGBA HEL@L$ QCHIRELN MWAN L OLo®1 QHP OIDQDHRELN DIF RMH.GH
HOORN \DIMEHNG HEL QLDQHREIN WDQUSRUWWAKD]GDIVH KDORN  \DIMEHNGA HELQ@L

. D&Q JHIWEO NDQDOQGDQ P DM DO DOQNHD GH HIHWL RQX \ENIEHD ollW
@ P HOLEWU NRODMU NXCID® DoGU %X DP Do LA @SDIRANRSL NX@RHIM YH D
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AHJOKL P DM DOy GH NCEXOHGEL BEL QL LOAD XWUIQ AKD]>XQ NHQGM. GH ELU DQPHREIN
PDMYDGIU DOADN  JHHOG®! \DGHH S$AMRP\RHV lblQ WHRK HILQL
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g LN DBCDQRUIDQ YH DGRNX\ DJ| LHP DMLY DODOQP DX GMSORLARXU

DHURS PDWHU\DO DOxQDFEDN RUJ

DQ YH GRNXODU

%g | * ( 28 580 $7(5<$/ <$1/,00 $7(5<$/
%Dl ER\XQ (PUQIDLBDEHDSLLDA
&HJOKL\ RGDQEL RSVLP DM DOL 3CP XNOX \L@o
$ \SLLDX RQROQON \D @WK \L@lo
'L GLIHWL 3CBHSROQW SDP XN
$ NAWHJ 7 IDQWADNHDODVSILDWV g Nv U GRQEDOIDP
$ NF SRQOW\ RQP DY DOL YOO DP
&HJOKL\ RGDQEL RSP DM DOL ( QGRADNHDCD\SLLDNV
04.BHN DOQDQ ELRNRWNRSIN | LOHNBU | %4 0L GXXELRNRWNRSIN
7RUNRRP L| LQHNBLL | LOHNGU
&HJOKL\ RGDQ MWK \L@lo
60QWDOGLQU | ( QUNWUBIDEVHDWSILDAY 3CP XNOX \L@o
6LVMP L &HJOKL\ RGDQEL RSP DM DOL
&HJOKL\ RGDQ MWK \L@lo
$EGRPHD ( QUNWUBISHIMRQP D L 3CP XNOX \L@o
( QUNWUBICEVHDSLLDAY
&HJOKL\ RGDQEL RSVLP DM DOL
601D
&HJOKL\ RTGDQ MWK \L0lo
hUQHMMMP | ( QUNWUBIVXSDSXELN DSLLDV . DMMULBLGLDU
9REQI [GIDU
. DBQJHALMD |. X@RWRSLP DM DOL + HJWL® SDP XNOX \ML@lo
VIVIMP L 6ONPQLE KGRP HMDODWSILDW
( QUNWUBICEVHDSLLDAY
&HJOKL\ RGDQEL RSVLP DM DOL
/ DMK \L@Lo
(QADXWLIQ AKD]>QNHIGM.
. HPINYH HOP | ( QU\WULBDSILDV <+ ] H H) REEDQSIP XNX
&HJOKL\ RGDQEL RSLP DM DOL \L@lo
&HJOKL\ RGDQ MWK \L@lo
<XP X{CN GRNX | ( QUNWUBIDSILDWV < ]JHHMW U ® -
&HJOKL\ RGDQEL RSP DM DOL SDP XNOX \L@lo
' HIQW U @ » U OMN L0
0 LGH 6DGHHP DOEVRISM! RQVHIGLRP X 10Q |0 LGHP XKWYL DA
LOMMNDP QGHP XK\WMYL\ DAYHG{iNX Y\
. DOR EDUON  |6DGHH& QLIIELOH& ERXODP 'K
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Ur SKHL LFIG{UNX

0$7(5<$/W26 58' $108%<(1(6U

0 CNCRNRSL $GQ0Q PDMYDOR P ONIRARSIN P XD HHL ElU DQDHRS
HOH\M RQXQ YDUBIQXYH D\ RNOWIXQX J| WP H - $ GQDQ P DiMY DOQNDORAM. P HYFXW
P INNRRJDQ] P DDUQ NP QLL ] HIQGH ELU | Q VBKP LQGH EXOXQP D x NRD QMU
g WHILOQ S+ U @Q ELUDNQAGD VDK UHNOM @ UJWDQ GIQIO P HYFXG) HVS FAGRP\ FHV
(b SKHL LEDLONXEDK RQXQ \ HAGAL J» QH NDGDU GHYCP HAP QL YH JUP SR WY
ORP ONOU DIDQP D¥Qx JHHWIU 1 HNRAN GRNX DUANDUCQQ NRNX YH LHQIL
&BWIAXP @U \ | @ QGH DUDMP D x JHAWIU 61\ CK UHONOLELU DNQW 0 MEQREDRMU
AQUQLOEP D xJHHWHEL QL

(OHUP « P N VH\RYxP DM DOEWUJ®RYHER LoHIMQGH R® DN (DUXLBYRUM LB
NOUAMU® DOGU  6%x EFMA HL JRYHER  LoHIMQGH NDUWMDXAEOQGD R\WIMQ H
R® D DFDQEDQ DPHRS EDMML WD AQGD DJIP D R® D DCNAJ DQAON RGD
DR RVHIQGHEX LGP DVI\ DSX® P DOGU

%\+N KDAP GH\L \&x PDMIDO\ICH JRYHER LoHIMOGH \DQWls MBS
VHGEP HOMKHP ER D\ DSP DN YH KHP GH HUP \ DSP DN CP DFx LB NXOID@ELQL ( Q
X\J XQNRIXCIMGD ELBP DM DOX] XQ\W LHEHNGWP HP HOIYH ) NAD 0P DQGDH\LALHN
DQODHRS DR RUHUNRIXOIK RXMIK® DOGU

0 INIRNRSL 0 DNIRARSIN PXDHHL \D5@Q YH WPL \BP DP @QDQ
P DM DIBHD ELUNAP x* WP LB ER\ DQDUEN LQPHBIP HOBU . RFSGUV P RGLIND RQ
JUP ER DPD\DQQGED* P \D : WKW$ NUGQ RIDQIH ER DD GD MCHRS EDNWMLL
DLDQP Dk LolQ P DNX@XU %4.RDVD H\W GD YH NDQ LoHUMQGH YDUD  6SLRRKHEBIV
«\ HBLIQL WASIMHGHEL D HN LolQ * LHP \D ER\ Dvk JHHNOLRDEL @L %X \DIKDGD |GUHDQ
DOMNRUMANQUIL. LOGH (i SKHOIEDNWLLEUDDQDEL QL ] HOGBI & GLIIELOMLDQX RUMHEX
\DS®@DOGU 9XQD WIPHY CROMMMOIN &RWAXPOU LA 3HRWMBRREKY
DOCHEEXVKQ oDLSWD] UDNVA RQ YHLHEL EFHIL KDALDCGP DG %X HEHS®! P LINURNRSL
IKP DCHELP HP HOEU
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P XKWL\ DAQGD J 6RGWXP BRKK\GIW. D YH J 6RGWXPHENDERDN 61MIN BIW
\WEGVBLL YDt 6LWULN DVLW \FRU@YBDOMNW NXOODQxODQ 2[RLG *DV 3DFN OHU WLFDUHWWH EXOXQPDN
. DYDQR]  LoHIMQGHNLKDYDRQ RN UX UHONWVA RQLENVDUHGEL L
1 Do+ + 2 FFl 1D+ + JD]
+ 1DERURKLGHIQUHOHQ 2 NDYDQR]GDNL DWPRVIHBBHQ + 2

6RG\ XP EINDIERDV MH NDYDQR]  LoHIMQGH &2 JDPQx WP 1Q HEHJ o
P DGGBUQ P INEUDX  OMHON WEQGDUWANDYDQR] @D J| H D DUDQP XMU 94U JD]
MOHDMUY POFIGRWOYH P ONDLERQGIRNMWID]xe LHAU . DYDQR] LoHIMQGHNL
KDYD RGD ¥ RVHIQGHD JHTHILOH YH EX KDYD NDUHP >QQ \ DNTIMN \L RAMMD
RGXUXQD J| WH EDI@QI>0W NDYDQR]  LoHIMQGH P O R\MMD EXO(QCFONAU 9K
GXWXP GD JD] MOHDWVU QGHQ DoiiD ohDQ +  JD]x NDYDQR]  LoHIMQGHNL R\IMQL
\DUHR H H\ HM.OBU 6VBQGDUAI D] MOHDMVUBLL ELUDQDHREIN NDYDQR| XQ KOFP L HQ
JHHOLRDQ P INEED P DGGH LoHIU 9XQ@U VCEWYH WEQGDUVP INBUDU RS ELU
DODHRS NDYDQR] LoHIMCH\DGHRH U VBIQH JD] MQHDIWUNRQX® DG ' TKD K &
UD\W RQWIBEL NDYDQRID  YH DGIKDID]@ JD] MOHDVUNXOIP D xJHHWP H
95X GXUXP GD\RG\ XP ERIRKIGUMAY JHBR+ IDPQQID]@WRXIXU EX ID] EFVA HIQIQ
S+ Q< DI G i U U 6ROXOVD RODQ DMMRUEP GD SHN QDGLU DQCHRS@U GRIxQGD
DOOHRS «UPH RP D DDWW %X KDE D \BKDPP « O HGHELED WUBL / DRRECFLOOL
0 LMRINDIDP XGMAMYY YH GLiHJ ED]x NXY YH@LONNDLRORK WUBLGU 96X KD EHDIGH
DP SIUN ELU VHBAM RQ \ | QMP L RDUDN NKOID® DOGA) ' DKD Neo* N YHD Es\ ¢ N
NDYDQR] @ULOLQP DGGHP INBUDUX\ HIGHD KAVCE@QP DOGU

( UHJELUJID] MOHDMU \X LED\WYH KELGLNDYDQRID \ HOUMILANMD — GONIND
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VRQUD NDYDQR| NCBDU»QGD GRNXQP D LB ELUAA DIAIXKLVWAELD [\ RUYH D NDYDQR XQ Lo
Ve ]HIQGH NRQGHQDA RQ WAk RSP XRU MH YHD YDUD (K LQGNDMY
UHO\M] BLP I\ RU MH NDYDQR| Do@UIN JD] MOHDMY  ELU\ HIM. LOGHILIMELD HOHU
*DV3DAN  $ QOHREIN WP O GDNIND VRQUD R\MIMQ RUDQQx H (K
SREQL HOQL M PO P9 D Gir UELPHWGEU  GINNDVRQD P9 D
G i U UBU %X ( K SREQV\ HODQCHRS@ULOLQ | HYNDDIGH JHHNOEU [DNDADGDN  \DIW
VRQUD RX(P DN YH R\NMIMQH GEKD GX\ DU ED]x DQDHRS EDNMLLE LolQ P DNXO
J| U QP HP HNWMGEU 94U IVDEHARDIUIN  SDRVD DQCHRS@MUQ NAP HY R\WIMD \RBLDQWG
R® DDXNDYDQR] \ | QAP LQ SUDAK X\J X@P DGDQ NDEAK® DAQxH HI® H\WWGLU

+ H> ] ND QDA® >i YH oDDDDQP DEDQ VRIXWM® Xii ELUMRYx DQDHRS ERV HIQIQ
GIELQGHNLJ| ]+ QP » ii R\MIMD P INVLK LB  DWDMQEDGU %X P INBURNMMD JD]
MOHDMY LB HEH HELBQGHD GIKD \ » NV | DNDW ELU DYDQEMRDIUIN LN EDK RQ
DQQGD MIHRS EDNWL X\J XQ DR RUHL HZH M HWWGELU + DEXNL JD] MOHDMVU
NXCIIDP@UQGD MPHRS DR RMHJHQ L L KWP DOLA  \DIWWRQUD RXXUP DNEG 96X
VHEHS®I QDUQ DQDHRS@ULALQ\RYXEH HILGDKDP DNXQJ| U QP H\WGLU

' KD D] @CHRS RUEP \DU@ DQ ELUEDIND\ | QMP  IMH WSWWL \RYx ERV HICH
HNIP \ DSDUEN ERMVA HUQIQ \ » T H LQL WMILCP LOH.DO\ Duix LB | W HW 9%64GH DQFDN
DHRRBLDQP INRRJ DY P DDULQ G i» Q@ @ HOEU % WQDDHRS \WYXEHM\ HBLIQGH
RGXUX JIEL HNP \ DSX® DGDQ | QFH ND QDAMUDN \&Yx RUBP GD of [+ QP+ i 2 QQ
X]DNDIMU® DAGRIK RXU

04U EDIND MHREIN D RVHJ WP IQL SDOBB XP YH D SDOUB XP  NDSG
DOP IQ XP SHAVMBULBROU %XQDU  °& GH  \DIDWAAS GHUNDIMUGHWRIXWOUD
DQOHREIN NDYDQRID \ HPIMEL QILQGH RWEP GDNL R\WMIMQL \DUHEHBU %X CP Do LA
DODHRS NDYDQR) @UQ NCSINDUQD \ HBIMIL@BU . DYDQR] GirQGDQ HBNWIN DNP x
X\J XOQDDN AAMDQ P RGHI@L GH WADHAWWDLUBYU $ QDN EX SDDG\ XP  SHBW®U
ECNWMLL HO NDWERJIP DQQ JHHIL RDUN RXIDQ KGRWD W OWYH GiHJ JD]@U
LD >XQGDQ LODNWYHRDEL © H\WGLU 94X J| ] DUBXHGELE HP R HIINHQ ELUP DK] XUGXU

7 IFDUMANDQCHIRS DR RVMHJMDIM DQ EDIND G ] HOHNBUGH EXOXQXU %LNDo SHAL
NX\MVXQX DDELERHN E» \ « N@ NWMKDYD\H GP D DQ YHJID] « UHMELER ( K LQGINDMY GH
LoHHQ VLORQ \RUEDDU EXOXQP D\VEGAJ %LR %DJ 6\WWHRRFNHWYLOOH BQDHURELF 3RXFK
6\WWHP 'LIFR $QDHURFXOVOBUFN *LEEVRQ 1- 9XQDUEDQ EDIND 5 ROGWHIN 6\ WP DGx LA
EL@H) G ]HIHNGU GH \DAP DNEGU 2 \RNDYGDQ ohDQ 35$6 PHIAXP WS®LH
\ HBIMLGL EX Lii LolQ | ] HORDUN \DSXP %1 AKD]@UED VCEIWKA] @ G QG U GLHN
ERV HIQQ WSe Q oHSHIGQH \ DSXiP Dvk YH MONRYTP >QD JHP HVL \VDI@QU ' KD VRQAD
WSHUHZ NB]GDQ] HJLQ ELUNRYXEHVL\ HLGRBXXOXU % \ BFHOUWD]® KHP \Ryx KHP
NDW ELUEH\ HLHTH HBL QLY WSH ELUGWAN WADD \ HBUMELD HEHD | GFHWSe Q KDYDW
DOQU LoHIMQH DQDHREIN DIF RVHJ NDUGPP x RDQ JD] GREEXKOXU % \ B KD]XMQP i
ERV HBUQH 35$ 6 5ROQ XEH DGx YHLQL ( NP\ DSP DN LolQ P DMY DOHQWNWU Q
SIWRQX LoHIMQHDBQU HIMNWU Q KDYDADBQUYH KN QLIGQHW. DX WRDoxGINICH
GHBAHN (H\LGH EDAUGIUP DMLY DOEH HIGHIORN (B KELQL. » GRYD RQX VENLEHD OVAN
WKDD ELUEXU X LB\ HUIQGHQ N @ U
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wrho P$1$ (523 . h/7 h5/( 5dl 2. 810 $6,

0 DMY DOX\J XQ ERA HICH HLONH) GIKD L8l LAHPP HBU lolQ ElU P INU
P DY DOGH\WAYxERA HICH HLAHN VONDCQP DGU %X Ne GVUVDNGP D LGP LOHEDANXS
Ne OVWDGx YHLQLYH EX L lolQ HY X\J XQ YDDA7+,2 EX\\ RQGXU %X ERVA HLJHIHN
GAXXUD HNP \DSXDAN YH \ONODQOADN RDQ DQCHRS  EDNWMUIQQ <« UPH
JHHWMAQP Gl CRIKAM\XQED [HILIQBIMIL® H H P « \OWW $\ UFD TOHRS HNP GU
OUMDEHRS YDVDW\ DS>GUYH I DINGNDYDCOR) @UED LONe EH KL QB %X QMUGDQ EDIND ELU
GHNRQWROEP DR @ HRS YDVDWHNIP \ DSP DN P ENXORXU 0 DY DOR CHRS NRQARO
HNP Gl NDW ERVA HICH \ D5® DGU . D& DIDU YH D oXNX@W D DU NXAMP DN
P DNX@XU $\ QL P DMY D@BHQ DECOUEN XX\J XQ ElU NDA ERV\ HICH YH D oXNXD/W
DOD HNLQLYH EX BERM\ HL &2 loHH) RYEP GD LONeEH HELQL %X DH
DHRRGDQV WWROLEN EL@QUU 3IHMS RN N VWD YH  Je QGHRNXOQXU ( UINHQ
\ DCDJHANHY RNXP DODUGD MNGNDD Ke AHYHNRBCQLYDY DX RQDILKJ| ] GV

0% 526. 230 . DWVERM\ HL IQRHBQUND WMAKDD G\ RSWILOHU HO M
NXOM® DG
. Do VWCHI DINGNRBRQLRTGXUX
. RBQQAQUHIL
. RBRQQQUHNOL
. RBQLHAD >QGD YDUDKHP ROLRXS R® D&%
(<$ ] HUIQGHMHOMWD] YHOED] HNWYIWMCHEDIG] RQ RXS R® DU
3LIP HQMM RQRXS RP DGXx SLIPHQWDV\RQ WDYiDQ NDQx NXOODQxODUDN LOH DUWxUxODELOLU
. RRQAQO 8 9 PN DOGED IRHDOQV YHIS YHP HAuL EX J|]®P DQCHRS YDDW
KDYD LABOWP DV HAMMO HQ JH  GONIND LoHIMQGH \ D5x® D3GU 1 RNWDRD] WA GH
g\ 6EU
. RBQLABUMMHRWRSIN P INIRNRS DOYCD LOFHBIP HOEU ED]x DQCHRS@UORN | | HO
\ 05>GD NRERQL JHOIMUILGB WA @ EH 1Q THNOQGH MKDQGD \ XP XU NXEEH YH D GV
UHNOQGH
.« QYUY QNDo J» Q® NR@XuX
%M\ HIQOQWSL
ND AW HELPHOHU % WQ EX ELOLBJ CHRS HNP G NODUMDMUOUEN
GHIHGBEU @Lg QFHOMB! ] RXQX DRLHRS RGXUuXQXQ HR I\ LNDOWLHRS ERV\ HICQGH
NREQL JHOIMHP HP Ll RP DG $ HIREIN NRQWRO dlQ Wy x ERM\ HIL NXCIIDX® DP DG
24U \Wyx ERM\ HIL DHREIN RDUDN LONXEH KELP L ROD ELBWEs Q DOWNAAP @Uk\ « | H LCH
RIDQD RNMMGHD IDNLGU %X E| QHEH ROELEAHN NP L ElU « UHP H LGHIWINDX ROQX
\ D3I\ | QHI| WUHELQL
X VO KDGD EU] RXQX DQLHRS RGXuX WP @QP i EDNMLNRERQLAIQGHD L\ L
JHIP Wi BlU WAL WHKDQ 7+,2 YHD &0 * EX\ RQD DMUGJ %X P DM DO
LGHOWINDUX RQLI®P GiL blQND. QON RDUEN NKAM-OQHNWAWI

$ HIRRGLDQV WMWY &2 ORVYEP GDELUJHHOMIQN ED RQX \ENIEHD« LH HQ
DQCHIRS EDNWAL B CHRRBLDQ NCEXOHGL BU $ HIRRGLDQV WAL R MOH DX RQ EDNWMLL
| LQHILOH X\J X@QU 3DOMDGP i FlU DQPHRS EDNMML CHRRGLDQ RIUN EXQ(QDEL QL
EXQXQELU| QHP L\ RNXU
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+ DHP RSHLO®JHOXVX DQDHRS RUEP GDIDWWU;  3LRRSRSKUQ ,;  JHHWQP L
JJVMMPH YHIDN U9 1$'+ L MHEH\ HIQGH YDID NDQGDQ NCUMDP DN VKWIHA LD
DHRS « P HP HMQH UDIP HY DQDHRS » WH HEL@LY%4 \ B ELU\ DQGII SR] WY VRQXFD NDUix
GINND@R® DN JHIHNU 90UND ELU\ DQGii SR W VRQX0 IVH/ HBRMUNAKID )X \FECRMLXP
YH &DBQRA VSKIHDUQ ELLNDD SDVDEDQ VRQD R\WMD \RBLDQ. JHOMIHIN DHRS
(CULEDs WH HELP HBLL LIMRUB DOADEL@L

< DQGiI QH DAY \RQXoMULMHGM RQIN DIDHRS JHXVDLGED RXU %D]xDQDH RS@U
IQALJe QBLGHs WH HEL@BU $ FAMP\ FHVILEL 96K QHEHOBIELUGA EHVA HL LA J» QGH
\ RN@CDUIN » UP HR® CP %i\D INQALEHA\ HL  LQAL J» Q VRQXCQD NDGOUEHNGIVD HOBEU
YD]xND. QONGUGDKDJ b+ UH HQ DQDHRS@UQ EXOXQDEL BFHILQL LDGH AP HNWGLU

X VDKD \RQDQG{>XQGED HIHJ ELU DQDHRS HIHWL RQ ik SKHL YDID NOQM HD
LYHGL QMBI KDEH.GOUHEL QLS QFON LGHWINDK RQ VRQXFXQDNDGDU DSRUYHLPH  9XQD
LDUP HQ ED]x EDNWMLLALL EX \DKDGD WDSRUHR HN \ DQGi R® D DELQLe QN &GRINGXP
SHWQIHY YERMBAHVIDILOLIXWXEX  SLIP HOM 0SDQ 3UMRMIDYH 3RSKWURP RD/
JXUKEX LolQ GDKD L BLL WAL HOHD BBIVDGHRH ELUGRIUX@P D [YDP x\BiR CFONAL

) RADQY 0 DNLRARSIN P XD HOHEH IRHDYY |[HD EWU | QHP \BIRU D]
P RO\ Od) EHOIDIGDTID ER XQGONL XpID P DX NDIRNDUQGD NHOGL » | HBUQH JHBR
| RRQOUQ VBPGNDUXHHM LCEVRED: DN JHBR PN NALANM\RQUD GOk DIDING
GDOD ER XQGD ELUMN HOHMAL GHNOQGH JH.L YHILGBU EX WS %pP D D | RV RUAVDQV DGx
IHLQ@LYD]*x GXXP @UED DRP @U « | HBUGH JHBD %p1>Q WEPGUx | RRQ HHIMMQQ ElU
NAP >Q¢ \RQ \ | U QIHGHNL HPAMRQDUQx GADUK XM DN \HIQH ELU « WA | U QIH H
JHOLLP HN (HNOQGH NXOIDEL @B 96X HBAWIRQ @U HAL G» (i N HOHIMOL | U QIHBUCH
G QG NOUQGH HHM DD ohDRDU $ oD ohDQ 1D]@ HHM %P D |RRQ \ D P x
(HNOQGH RXU YH EXQD | GRUAVDQV GHQU $ VP XQ EX RHYDEL %pP DA LR P DX ND@BXIx
*p{XQ GDID ER XQGD R® DN ] RXQED GHILQU g WQHIlQ QP GDID ER XQGD ElU
XPP DD POX NDDQ EU P RBN O [GRUHDQY YHILNHD QP GDOD ER XQG&D

NP 5 x \ DGD MOk %P D \ DSDEL@L 9%D]x DIDHRS P INRRJIDQ] P @UQ ELU NAP 5QQ

NDWERON. DUANDLX |\ & P RBN GU \ DSA& RDQ NP\ DVIO P DGGHBLGHD P H GDQD
JHD LIMUYHLGHOAN GHIHI EXOXQXU

X | ] HOBLDDHRS P INNRRJDQ] P DOUQ EQP @QP DAQED ElU | QMIWRDUN
NXCIIDGU $ (DGONL MM~ QP GDOD ER\ XQGONLP RU| WML PN LBED]XDQDHRS@UQ
| RUADQVNDUHNMIMAILQL YH P HNWMELU

AN ¥ 15VasY;

3RSKWURP RIDVDIFKOLRDWD 3 HOGRERQEDL. . AP x

3 JIQILYDOL <RN

3P HQ@BUMRMIDSS AP A x

3P HOM] JUP  oRP DNOU 3HP EH \DUXYH DxpP D]
)X \RECRMULXP \SS <HLO

9 HEQOMSS AP A x

( XEAMUXP GOMP AP A x

&BWIAXP QIIELOL <HLO

7DYIDQ NDQx loHHD) NDAEHA HIQH WP \DSPIN YH  \DI\NY ID]® LONXEH
HF HN IGRUADQ YHP H | ] HOOGIQL DI E| \ BFH NRBQLEU GCKD \BW LONDU | RIAVDQV
YHIUBU $ QDN EXQD UDIP HY SLIP HAK DSDQ ED]x 3UMRMIDYH 3RSK\URP RIDV WUBLL
\ HMLNDGDUEDJ] P INVELGD | RHDQV YHP H ®U g Q BQXDP DR @ 1ERUADQ >N DIAD
GRNX | LOHNBLIQQ WIWX® Dk GD PPN Q3 U %X \ | QMP EDJHQ SDIRWQ P DQBEU
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DUDQP DAQGDGDI D GOoGU

< RN@QDADN P DM DONDUDQGN ELURGDGD | (RUADQ @P ED, D\ DNGIMUIGUYH
\DQ\ HNDGDUEHNBW@LEX DIDGDX\J XQ Do xWP LQ HHELP HN OP DR<LBS@N VDD \RD
G Q& U GLHNIGRHDQVDLDQU 0 DMY DOQ KDYDLEWP DAQGOQ ELUMW UHVRQAD I RUIAVDQY
YHP H| ] HOGIQQ ND. ERDFDUXKDADCP DOGU $\ UFD9 H.GQ-OYH ( XEERMUXP GOMP
JIEL JH « W HQ P INRRRIDQ] P DDUQ \ RIXQ « UP H3HD VRQD \ DOQRx |RHDYY
YH.GINGLLGHEL@P HOHU

Ou 526. 230 $ HRS P INIRRJDQ] P DDUQ ER DWY GUH\W

P INIRVNRSIMOQGH IXQOUDLDQU
+ DUNNHW + « AH KDUHMNHOLDOOQ WSIW DWR® Dk P XKWP HD JHXWXQ

\VEBWIQP DAD \ DUGP F< ROELQLYX OP Do LA GUHWP INIRINRSL HQ P DNXO\ | QP QLU
YXQXQ LolQ JHD ELUNRERQLP DM DOMP (] ELU@P ] HICH EXDNGU » | HIQHELUGDP @
VMLQX] X VX NRQXOXU / P WY oRYWL BN GCP @QQ\ « |H J HLGLL ODP \ ] H ICH
DG ND® DAVDIDQU $ \WOX OP @ 7 HNQUL 0 INURINRSXQ NDQGDQV U DiDux oHNL@L
@P >Q AN \¢ ]+ NRQEDYY HHGRUWK oHYUL.BHN WED D\ HBIMIL QL[ E\-OVHLB
LOPHBIU / DP SQRA %1 \RIXW® Xii R® DvkKe FUHQLQ YDID KDUHNHAQL VEKUN HEHH\WL
YEONWLL Ke FUMMQLQ KDUHNHARLI DOHOIDL | QI HODUGA) $ QFDN EXQXQ Gx(pQGD GD KDUH\HA
H3ELPHBUP PN QG U

— 70MHIP KOH\HA 7ZLWFKLQJ ORWLOBMK JHOHN ElU KDUHNHAVUHNOLR® D S
Ke FLHIQ EXOXQEXUX P INIRIWNRS \VCKDWQGDQ EDIND ELU MOKD, D GRIK \ RO D DX
\VU@P D] 3HFSRAW BRRFEGVWSH BRFFEGKL@&® DN e | HHSHN oRN WUGHEXOXQXU

$ P HERIG + OH\HNS$PHERLG ORYHPHQW « RLHQQ KDUHN\HAHGHAHIL | QH GRIWK

VWRSD@]P DvQxVROIJHONRYDP XD JHALP H\ HMHIL YODLGU EX GXWKP GD Ke RHJIGHHIL
\ | QGH EHU SVHGEERAXP RXIMKXU YH VMRSM]P D VRONXYDP XD JHHLHN SVHGSRAXP
LolQH GRIWKX DNDU ' DKD VRQD MWRSM]P D RN NYDP XD G| QHU %\ BFH Ke RUIH \ HU
GHULMEP L RXU

— S NOIN KOH\HNV *OLGLQJ ORYHPHQWA-+ AH NDW \«]HH WP DwQGD L L
DoNDQP CP 1 ElU PH\DQJ P D LA KloEU VD3P \DSP DEDQ ND DU UH\NLGH \HJ
GULMHEL QL

— 60 P MOKOH\HN2VFLOODWRU\ ORYHPHGQSIN RN 6 SLRKHEBIGH J| W O U
D WIkKDUHNHAI XIKEXQX NDBMVDU
L + « ALHELUXFXQGDQ DA@UDN SDQG» QJ LEL\VDBOQY
LL6DIN | @ QGH\ DGD WL\ | QGH\SUDOIHNORGH G QHJ  6SLURFKHWRBRKPx  IDPLO\D LoHULU  IDPLO\D

6SLURFHWHD &ULVWDVSLUD 7UHSRIBIGRY OPBYOBODROXUXU YH VDDW LVWLNDPHWL WHVULQHHS\GRVEMIDx UBIERB\DOxU YH VDDW
LVWLNDPHWLQH GIcLibriue FUH (| QGR @I HOXP MUKYDAIWA M VAN VRQUDGDERID® i\ D J LEL
| GHGRUWXX IX4DU

— ) @IHIMI KOH\HA )ODJHOOXP OHGLDWHG /RFRPRWIsRQH SHIWFKHY/ \ DGD
P RORMKH 1@IHOXP @QUQx NXAMOWN DWW 0HNLGH  KDUHNHW HGHELQL $ NV
EHOW® HP LINHKDUHNHA LDEX DQMP GDNXCI&U

— ' DODMP DMIUOHWDFKURQDO :DYL&L ADBVDWQD GD DQGUxG ir Q@ @ HNWGEU
+ o AHIQGDIDDP DILHDQWIHHOGM +] VOQAHGH G HD ARYDUQCDGU

+ DUMNHVRBIW QALHWP HRULBGH\ DSXQELQLEXQXQ LOlQ GHILO
DJDULoHHQ\ DU«NDWERV HIQOQ EFIUXFXCD HNIP \ DSXXUEN LONXEDY RQX VENLEHD
\DIWRQD NRERQL P RURBMAL J| ] GRHELQL\ D xP D RXS R® DG4XD EDNGQU 7RGG
+ HZ IWBK\\ RCD DIJDUNDADHE QIYH D&RXP EIDEX\ RQD  QLDWW J PO
UHDIXUQ VYUDQ WHXP X D JDU NDADIDN DODHRS  KDUHNHAVERM HIL HBH
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HELEELQL <Dk NDA KDUHNHNV ER HICH \ C5X@0Q HNIP GU ED]x KDUHNHV UHNL G
J| WMHP H GU 3R IW NRQARORMWIN DHUREIN LN EDU RQ NRIXXX LA 1@ HIY KDUHNHWV
LolQ 3VHGEP RD/CHYIICRDYH D3 URAKVWUBLL NXOIMDEL QL

. BV O YDNWMLL Ke FURMQIQ G GXYDUQx | UMD JOMRNDOWY \ DSXGINL P XNRIG
| UA\ H NDCBV OGHQU $ QFON WB]H 1] RDVBU LolQ YDURQQ \ D GD \ RNOXUXQXQ LGHMK
GHIHLRDELQLd » Q\v  SHNoRN EDNWMLIQIQ NDBV @ \HL SDDBUD YDUD ELAND ERXU
$ \OQGED LGHIWINDX RQ DP CFx LA GHIL@P D Y14 @QV IDWVU RDUN GHIHOIELUEXQX
\D. >® DOGU 7HW NDBV @Q YDBIPQQ NP\DDO\D GD ERCPD \ | QM GLL LD
J| VMLLD L HDWQD GD DQU * HOXV \ DGD 1DP LIOD HYL\ FMQGH LGHWINDX RQ LolQ
NDSW O DUDQ} RUD NDSV OER P D \ | QMP L NXOIDGU . DBV @Q YDUEIXQx< DULP DN
DQFCN NDS\ CER\ DD\ DGDEDUMIHOLQLP « UINNHEL LIER\ D DUIN ROXU

ODNMIQLQ VSHUILN HSIWAMILQ WASLWDP CFxLENDS\ CDLDQY RUNVH NDS\ QlliP H
UDNMVA RQX X\J X@QU DUDQU . DSV @ Q YDURIXNCBW QiliP HU-DNMA RQX LBJ| WMLQ@L
DOFON EXQXQ LolQ EDNWWUQQ LGHMINDX RQXQ Ee\ N | @ GH P DP @QP %I R® D
JHHNU . DSV OUiP H WM JHIXV YH IDP LCD \HYL\ FMQGH \BIQP @P D\ DSX® i |DNDW
KH>] WSGRQGLP H \DSXP DP i RDQ | WGHNBLH X\J X@QU 7ISH |]Js O WIQGDW
DOANRUDU LB P XCP HB HELED ECNWMLL \X\SDQWA RQX P INIRWNRS\D LOFHBIGLILOGH
JHQUIG! HY NDS\ QUliHHN J| U GELQIKD®IJHOL . DS\ OFR DX LBER [P D xVINEHD

LQPHBP HGH Ke FUH RAD>QGD p0hDQ JHQLI YH SDUDN ELU] RQ EXQXQP Dk NDBV @ Q
YDUBQx J| VMU 9D]HD ER DW SUHSDLDALED GD E|\ GBI EU]RQ J| PN PP N Q
ROELP HNWMEU

0 RURBMLOAUEDNMLKs FUMQQP RURBMALEs \ « N| @ GHKe FLHLOLEDAQRQD
EDIGGU ++ AH Lol EDSQPQx EHOUB H) Gii RUEP GDNL EDAQ  Ke AH Gl GXYDU
NRP SROHQ@LIQLQ UNGIWL YHLIQADH® GURWP RAN EDSQOM YAUECNMLKs FURL E» WQ
EX I DN\WUBLIQ JHHWLGLIL ELU Ks FUH P RURBMMQH VIKISWL + « AUH (HNOQLQ SUHSDUD
o JHIQGH LQPHBIP HL oRIXQOND LGHIWINDK RQ LolQ ELU ISXFXGXU ++ AH NRN

NRNREDALOORP DN \ D GD X] XQ LSOM IR(P @UQED EXXQCEL@LI H D Ks ALH GXYDUQQ
EXOXQP DBUxGXUXP @UED 0 \ FRSDWP DFDHDJLEL. @EL @ RURBRUIALL EXOXQDEL QLYENWMLL
Ke FUMQIQ P INIRIARSIN J| U QA LOADH® BU EDBQRPQD EDIG RTEXUX NDGOU RUEP

EDAQPQD GD EDIG RTBXUXQEDQ N VU Q \ CH@{1x RUEP >Q YIMNR] WML GEKL VRQXFX
GHILMUHEL@L. RN HNOQGHNL ELU EDNWMLL Ke FURL EX\ RQ RUEP >QGD oRP DN KDOQGH
J| U GELQ@L d RP DN@U MH EX\\ RQGED GIKD X] XQ YH LSOMM. IRPP @D G Q (HEL @B
6HO B P RURBMQIQ WEQGDLGEIDM RQX R WUH X\J XQ \SHIIN NDW EH\ HIQGH\L
J| U QAN Q QHDVDOGP DQ<JHHWIU ' HOHOHHN EDNMLL X\J XQ HNLGHER DQUYH
PP H)\ RQ REM\WOLELUP INRINRSWD LOPHBIU 0 DY DOR WASLW DBYGHD JHolLP HN
\ HICHDHRQ\ DGDP HECRTGHEHNGIF HN (HNOQGHRXUD VHD GUGH RIP DX RQDUHQ D]

ROFDNAU ' DKD I\ M. ER DA \B]H SU-SDUDA NDUDQGN DIQGD LQPHBP AL 9K WM
\ADWAQGD GRIUK VRQX0 LolQ NXCIIP@OQ W] OX WK\ XQ L] RRQIN R® DAIDUINAN

* LP ER\OPD . RRSGLV* LDP 0 RGUINDX RQX * P ER [P D SIRHZ U
DVGQGDER DP DGGH. LMECNWMLLKes FUHGXYDUKDUDAQGONLELUNIP \ DVDOUHDNMA RQGXU 2
KDZH* P ER OP DEWIL \ RN OMAML % U\ RQ NXCIIR@Q ER D P DGGMCH
JHIWH) RDQ EDMML Ks ALH GXYDUQQ PP DUM. KDNNQGD ELGL YHIU ++RH
GXYDUQGONL SHBWGRIOMDQ NRP SGNMCH SHOHAH RDQ . UMBO9 L\ RBI YH 3REM XP
0\ RG U HiHJ Ke FLH GXYDUQGD CBRSRODNNDUMELU VIEDND \ RN VH GHARBUJDM RQ LA
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JIGHIEPH %X ER D Ke AH GXYDUQQ \ CBAQD JILHHN PDICH\ XP  UERQXNDDALE
ELLBHUYHDDRO Hoj ]+ QP H ELUGHNLAG Q » U. R X P HOHNHEW ( UHJEDNWALKe FLH
Gl GXYDUQGD CERSRODN NDUWIEDND YDUMHEX P DGGHGHNRBRUIDM RQLAJIGHLEEL @L
YHRQXQ\ HIGHNRQADMER DQQ UHQI L\ HUBLU %X GHNL GHKe FLHGXYDUXNRP SROHBLL
KDNNQGD [INU VIKIEL RXQXU * P ER DP D lolQ N GVUBLIQ GDOP D \B]H R® D
X\J XQGXU HNIP LiiNe QVUBL* P ER DLA@ELGH DJWP QHIDA ER DQUDU

X LGP LQP RGULINDX RQDIKGD YO ( Q EL@HY OXJROYHNUMEOYL RB\ L CP
o ] HUCH ELLOWM X\J X@P CNAU $\ UFD . RRSGULQ JILP P RGLINDW RQX RDUN EL@HD
YHDQDHRS P INIRRJ DQ] P DDULOLQ WK HELBRELU\ | QMP GCKDYDLGU

. DIERQKGUDMKWYD HF H HQ YH D oRN D] NDLERQKGUIDMKWYD H3HD ELU EHVL
\ HIQLQ NXCRIP@xixJ HQo Ne OVUBIWLAK HELD HOHU
D 0 LIHOIP Lil ELUNRBRQLELUNs LGEDQ\ DUBP xLAWP 1] ELUGP ] HIQHDNEUGU
E + DYDEDNXUKWOU
F $ GYGHIINH KELED SUSDID@UED Ke ALHP RURBRMLER] X@EL BAHILQGHD RQXQ\ HICH
P HEQRO IINVDX RQX \ DSXP DOGU 7HP 1] ElU SHAL NXW\XQXQ NDSDIXD P OMD
P HEQRONRQXOS @P EXQXQLoHIMQGH  GDNINDEHNGIN@L
G 3U-BDUDAKDYDGD NXUKWWOU
H  GONNDP HNBDP DYIM. LGP XCP HB HEL@L\ NDQU
| GONNDOWJRO HP XCP HBi HELQ@L
J  OUDHKDPUDGP i \RG XP EINDERQDALE  GININD P XDP HBI KEL@L\ NDQU
EXQXQWEHEL GHARBU]DM RCD GLUHOAL CUALP DN
K PO OUHEROMIMOH P ODHRQ NDADUDN EX NDUPP L8 SUHSDLDNV
GH\RBU] H ELQL
L . ROADMER D RDUN WUAKDQ \OWDQQ LA YH D TM.LDA RTUN ED]IN IXNMQ LB
\DQ\ HP XOP HBi KELQL\ X\DQU
M-+ DYDGDNXUXWWOU

%R D \ROM RQDUQQ LoHIMQGH « UP HR® CP DX LAlQ loHIMQH P ONGRRRIRIP
NDWGL 9 P DG GH (iliHLQ VWEDQQGD ELIOH (HNODGH EXOXQGXNOD VROM RQ P XKWP HOELU
NRQEP LD RQGEDQ NRUXQXU 96X JHHNOBU o QN ER\ D P DGGHBUQGHD ELUVBQHMQIQ
LoHIMQGH EDNWLL EXOXQX\ RU R® Dk GXUKP XQGD |HYNDDIGH \ DQGi WASIMBU \ DSP DN
ND>Q® D]GU

. ROAROAQJWP SR W YH DQHIDA REEXUX EL@HY ELUEDIND EDNWMLLNRBRQM.
D QL CP ] HIQGHLIBP HWEL\M\XOEL QL

/ MMDAUBUQVEP OP xQD\ DNQELUE] @ P « Q QGHD®Yol] LED RGXUNL ELUDQDHRS
ECNMIQQ* P QHIDA YH D* UP SR M REBEXIX NRQXVXQGD \DGHHER\ OP D\ HM.OL
GHILGWU %U DODHRS EDNWMIQQ * WP SR LWINDEXOHELEELO HL blQ 7Z HHD
LoHIHQ DIDUED + UHP KWL DUR DO %4 XAHOD D DLED LQKEH R® DO YH 9 DOFRP LMQ
GML LB LQKEH R® DOSU %X +0 | ] HORLD Q. DQGD WASIWHGLEP I\ RU MH i SKHOL
DQDHRS P INLRRJDQ] P DQQ GLIHWWXRQX0MUK\VEP TP @QQFD DNDGDU * WP SR LW
ERDQD ELA *UP QDN ROELEHIL GOPD KDAMQP DOGU 9XQXQ WMGH
DDQP DOGU 7ZHK)  LoHHQ DIDUED LQKEH RDQ %AXAHOD DDUED ERED » H HQ YH
9 DOFRP IMQ GILHYOOLELU DQDHRS EDNWMLL * WP SR W ER DQWD ELB * \LP QHIDW
NCEXCHELP HOEU

6SRU 9®D]x DQCHRS EDNWMLLAU X\J XQ RP D DQ \ DiDP  NRIXCIYQGD \SRU
\ CSCEL@BU % \ GIELW| ] HOGIQ J| WMLE HV\DGHHJ HXV YHKDAIMEP LODVHYL, HUQGH
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D >UP D \ DUBP Fx ROEL@L YENMIQQ \SHAIN HSOWMAQL EHOWBPH  6SRU JHOWP L
\ DO} FD EDNWMUQIQ 1HD RMEP  NRIXOIIQGD EXOXQP DA LBIP » P Ne QG U 6SRXQ Gl
GXYDUQGD QRWP DBH EDNMLL Ke FRIQGH EXOXQP D DQ NRP SONV \ CH@U EXOQXU
A |SINROQN DAW S\UGCH ~ GFDER\ CEDAG NHDAMQH YH NWOH EHJ HJ SIRMQBU
JIEL" 6SRX@ RQ GJIDUW IN « UP HID]PQQ VRXQGED RWEP GDNLNDUERQ D]RWIRVDW
ND QONDUQQ WNHP HL L0 EDNOU 2 WEP GONL P LQHIDO NRQUDQADK RQX LA GH
\ DNVQGDQ LOL@AU 6D EDNMLL Ne @YU QGHD oRN P LINDLGD P DMLY DONe o N KDAP GH ELU
EHA HIGH BLBUN  Je QHAYGHYH  Je Q RGDARKQGD EHNBWQ@L' RIKGDQ\ DGD
ER DQDUN P INRARSW L GRQU 6SRUDU GHILIN WNSWN\L \SRU ER DD LB
FR DQDELERHIL JLEL ROXQIP %1 \BRUDUGLLHWP LINURWRSL\ D GD JIP  ER D& LB GH
J| ] GRHELQ@L ( WDK = HKOL HEYI ER Dvk LB \SRUDUNAP 3 x EDNWLLEBU MH P DYL LHQNOL
ER DQUDU

0 DD Ks AHBIL O YH EDNWL Ke AL bHIMQGH ROELEAN P HENURP DAN
AMP ANGL LA NDU{MLP DP DN lolQ \SRU ER DDk \ DUGP x LA WBQ< NR P DN GIKD
GRIXGXU * HHOGBINOQIN P DM DTHD\ DSX® i \B]HSU-SDDAYH®I DUW [N« UP H
| D]>XQGEDNLIHD Ne VLGHD\ DSXDQ SUHSDLDABLED\SRUDLDGP D]

swgrno  $1$ (523/$5,1 4 (179 @ $6<218

$ QCHIRS P INLRRJ DQ] P DDU
- 2 NV L @AM
- . RBRQLP RURBMAL
3LIP HOBM RQ
+ HP ROL
* P UDNMA RQX
++ AHP RURBRUAL
6SRY OV RQ
+ DURNHNV
$ QAEL RAN GX\ DUBGIx SHIM. @)L NDQCP IMQ ULLP SIQ YDONRP IMQ
7R\MOQ\ DB x

- 6HRRVU

- * D]/ INW UP RRIWIM.YH

- GVEIQGDUNL] \ RBA YHEL RNP \ DDOMABULBVEQP GQUDU 9XQDUQ\ DRQGED
P DNIRARSIN YH P INIRINRSIN RDUN GRIWX \ DNDIPP @U JHHOG®! LGHMNDK RQ
LGP [QQ HNHD G QP GLQGH ElU | QEQ< NRX® Dk LolQ \ HMOLRDELD HNWMGLU
g WHILQ SLIP HOMX RQ IRHDQY YHP H KHP ROL KDUMNHAYH D \SRU WASIW JLEL
P DNURVARSIN YH P INURWNRSIN EXQX@UJIHXV WYL\ FMQGH LGHIMIND RQ LolQ Nk P HBL
LSXo@MUGH YD]xDLHRSTUQVSHUI LN NRBQLP RURBRVALL{ \ GG

$ JDKGHBPRQ NRBQL YEPMBGH\KURDWEXVIXWKEX ( NQHOID
61\ CK SLIP HOW@DNRBERQL 3RSKWURP RD/ SUMRMIDSS

. AP A xRV SUMRMIIOMB H3D 3UMRMINBHWKL L
<HLOMIRRHLYY YXVRERMUXP \SS

%M\ HUIQO\ HLOP B )XVREAMLXP \SS
d LW RQX %KHP ROL &AAXP SHUWQIHY
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60KDQED\ XP XUBJ| U Q P )X \FRERMLXP GHFURSKRXP )X \RERMLXP YOUXP
LLLYHOHMRNONRBRQL & BRAMAXP

0 H> ] EDIXNREBQL SBWIGXP VISWEXP

$]xGLULI| U QAN $ PAORP\ FHWSS

%4-HNONRERQL )X \FEERMLXP QYFBDMP

.+ PHBIP H SBIAXP VWP &BIMAXP \RGOOL

%\ ® EDI® DQ DYCHREIN IGHOMINDX RQ KPHQ GOP D \SHAIN HSLWAQ
EHOWBIP HA.CP DPQD\ | GHP HORU &' & &HIWHR ' VHDVH & RQWRO \BLD XQGDQ NCEXO
HELED ELUKA GVEIQX\ | QP LIHHD QB! X] XQDP DQGD+ K HEL 8 DQDHRS@UQ ELUWN
LONXEDX RQ SHY RGX  VRQXQED LGHWINDK RXQD 1P NDQ YHIU 9% \EIQx \ | QMP L
3UAVXP SR3MMVYH D @ NX DELDQMSONGU\ | QAP LROUN EL@LU

35(680 372 3/ $7(6 g QEQx3MNDK

/ RPEDLG YH' RZ HOGRLD>QGDQ JHOMILP Ll YH &' & \BUD>QGOQ NCEXOJ| U S
WEQGDUE] H HELP Lii ELUDQDHRS LGHQMIND RQ SIRHE U G U 9 LGP LolQ KHUELUM.
G WEHE @QP + {i » 0 VBIQH WEQGDUASHAL NXWWVX NXCIIDPGU % \ OFH D GHABLLELUQGHD
IDING EHVA HIL. KWYD HGHD oH UN SONGU RXIMWIXOU 9% SONGU  GHQ  H NDGEDU
QXP DLDDQGUGU + HELUM DU « WANY EDI@\ CFON GHNLGH YH \DIWMAKREP HACH GRILK
G QPN H\LOH $ KUIQGHD ' KIULQH GRIK LDH®EUQ@L $ % &
$ %&' $ %&' UXe0SONWEQEDND DGHA&' & DUDHRS NDQBDIDUGD
NXCIIpGU

QQQBU%%QQQQQQQQQQQMSQQQ QQQQQQQQQQQQQ
&' & NDQORIDU + HP ROL SLIP HOADHRROLOY IOV * TP UDNMA RQ
6SRU KDUMNHASHM. @ ULDP SLQ NDQDP IMCHGILHD

3UHXP S\R3@M
$ /' HNXORDIDU ( MNXOQ KGU + LGLRVMQ\ OMNDED]
%/ '\ XP XUB\DLRADIDJ / LSD] GMWOD] SURWROL
& /' \DW DDU \DI LD D\RGLDQV
' DD LQGRONDED]
3UHXP S\R3@M
$ /' QIDWPDDU 1 LDWDKIGURJLL
%/ ' v \WDIDU . DJHQ KGWRJLL
&/'" 1$ DU ' 1 D] DNWYIWAL
/' JOMR DIDJ * OMR] THP HOBM RQ
3UHXP S\R3@M

/' @\ DJDU / DNWR) THPP HOBM RQ
%/' WP QR DIDJ 50P QR IHP HQBM RQ
& /' MDWDIDU "HDWD KGURJLL
' /' P DQQRIDIDJ 0 DQQRAHP HOMM RQ
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/' DIDU/RPEHY RZHIDIDU KHJe 0 S@U>Q GDED]DOP HAXP XQX RAMUKU + HJ
LU NXDGUDQADUNG NIP \ DVDONRP SR M RQ LoHIU 60 Ne VU HTH KELP Lii EDNWLL
| LQHILQQ | HYLQBIMILB Lij 7+ ,2 ERV\ HIQGH\L WUAKDQ \DDEN JHD N VU
0 HDUDQGL R EX@QNGN \HYL FMQHD DUDQUYH WP \ CHQU

&' & NDQODIDUs JHICH ,8 SHIM. @ J P ONRQDQADK RQGDNDIP IMQ

J P ONRQDQADX RQGD ULLP SIQ HP GLLLP Lil GIWNGL \ HBIMLL @L 9XQDUQ WAL

ROQDUXGDYDLGU %-PRQ' IFNQWRQ 0 '

(NQAL & & DCHRS NDQ® DIDU « ] HICH 636 YH QWDWHP GLULP Lii GG
\ HOIML@L636 GM KDPUDP DN lolQ ~ ON 636 VROM RXQEDQ  ODOQU WEIQGDUW
DOAEL RAN GX\ DLBN GMIGH 8 LK HP GLLL@LNXUKMOXU 7 LFDIHARY 52 % : GINGBLL
DGx LB EL@U 5RAKH GDIQRWE 1 XV 1- 9%XQDU RGD MAQGD D WEELQWU
9] GROEBQGD YH NDUDQGND ELD] GIKD X]XQ |P+W® RODELOBU 1 MDAV GML
KDAOPINWIQ J.12 YH J1DOR + 2 \RXPPREDM P QGMMEWX
LoHIMQGHO| ] » ® U 3RUODSX P RDQ | L@HNXOI@UION WML GRIU + HIELUWEBQGDUV
DOAELN RANGX\ DIBNGMNIGH 6 LOFK  CROUN HP GLULQIYHRGDRAASQGDHID]  \DIW
NXUKWWOU

0AUCH SUHXP \RS@UXQ'  NXDGLDQAMDHNP \ DSXBNEQVRQD /' DIDUEXX @R
VRO WAOH UN BRI YH WML EELUNXUOWR D NDU>Gx\ HBUMEL @LEX. NDUISGDKD VRQUD LQGRO
WAAQGH NX O @FONAL
g QEQxSTNDUQ\R XP @QP Dk  DGHMDQAYH DGHA QEQxSONDTIKEH DEH FH
\DIWDCQDH REIN RDUN LN EH KEL@BU () \ B\ RXP @QUDU

. DQOXDIDU SEN@X 636 3HIM.@.YHNDQP MQ GML blQ PP WILP SIQ
GWML hQ PP GHY GDU] RQ@UGILHQOLGIKD E» \ « N ] RQDU VH GX\ DU RBUN QRW
HAL@L 1 MDNVGML « JHIQH  GIP @ BHIHOAS  \XCDQLCOMAG YH \RQD  GIP @
UDIHW  &ODHVILAG GDP @MADUN SHP EH UHQILQ RXIXS RGP D3uQD EDNGU
3HP EH NP 3 x LHON RUEP GDNL QWDAD QWM LQGLIHQGIOLQL J| WMUU ( UHJU GIN
HOW] ND® i VH GRILK@P D P DFx LB P HEOK olQ\R 6 \SDQVA RQX GLP @MW %X
GXUKP GD QHI DA QQUDAUHDNMY RQX LolQ GOIP D NWP 3 x IHON ROX(P DG ROXP X\ RUD
\ DQGH QDN \RQXOWQ i SKHBP HN JHIHNWU $ QUELN RAN GX\ DLBGN  GIWNBLIQQ
\ RXP X {j \ GG

SROMD  J .DIPIMQ PJ 9DQRP\AQ
J

% WQ* P  OU 5 6

* WP NRNOQU 6 6 5
VCAMRGH/IWILOMIXXE 5 5

% XUHR® WXV I XUKEX 6 6 5
' IOHJYORMRGH/GBU “ 5 5
) XVRECRMXP @U 6 6 5
3UHYRMOD “ 5 5
5 GLUHQBAEX\DUOXGHULUNHQ VRQX0oODUx LIDGH HGHU °

3@N

$_NXDGUDQW HWNXORQ LoHIU 9&KWDGD HAXOR KGRJIL + 6 RXIXP X YH NDED]
EDN@UDN QRAHGL@L( WXOQ KIGUROLL YH NNXOD IHP HMW RQX IDING YHEDP V] INL
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D U WAL 98N] B\ RINP\ DOOWVBIU ( VNXOQ KGUROIH R® DEDQ | QFH IRUHDQ %P D
\ DSCELOMHD HIHJ KIGROIGP Lii M IRHDYY YHP H HHNW $ QDN DQCHRS
NRIXOI}Q RYBGDQ NDOP DSQGDQ HQ oRN GEONIND VRQUD GHOHOP HOLYH | GRIAVDQV
YHP A RU MH SR W WWWRQXFX ROUN QRWVHGELR HOEU + 6 \ DS x LolQ NRRQL
HAD>QGD W\ DK ELU EDQWROUXP XQX J|JGP KN JHHNU 9%\ ®f ElU BON GHILIP L
DQDH.RELN. NRIXCIRYEGDQ NDOMREQ KR HQ VRQUD KDYD LEWP DV HABNQGH P H GDQD
oNDU ELLD] EHNGIP HOBU . DEM] WA blQ VH SGNDUKDYD LEBWP DVHAMO\RQUDHD
oRN  GDNIND EHNBP HN JHHNU 9% \é UHEHD | QFH \ DSXDQ NDED] WM SR LW
EXOXQCEL@LS ] XQ]DP DQ\RQAD\ DCSXBUN SR M EXO(QP Xii ELUNDED] \WWAQLQ Ko ELU
| QP L\ RA\WYU 96X NXDGUDQABNLKHUe 0 VRQX0GD CRIWEL QL

%NXDEUDQW \ XP XUB\VDRAKLoHIU $ J DULOHIMOGH YH NRERQL oHYUMQGH SUMSLVMBUQ
EXOXQP Dk SR W GM_VED] DNAYIWMOQL J| WMIU <DQGDQ \ DOAMDUEN \ ROIDQ ELU
EH D] >N DOMGD NRRQL ElU LQAL \BIQHWL JIEL SDUB RU VH OSD] DNWYAML YDUGU
7THHGG W@ J| U QNOLGH NRBQL JHICH  GDP @ X NRQX@UDN EDN® DOGU . RBRQL
HAD >QGD SUMISMBAKWYD HR H HY SDUDN JHQLI ELU] RQ YDUMHEX SURMD] DNWYLWMCH
FDIGSIRMROL] RXGXUYHVRQX0 SR LWL

& NXDEDQY  \VOWLoHIU %W D YHNRQARX RDUDN'  NXDGUDQAQD ECNDUIN (X
\RUXGDQ HQ D] ELUMIQHMQH FHYDS YHIS QRWHF HN JHHNWU 601D« UP K LHYHO® Lil
PlI' «UPHLDWPXIP® \R\WDe UP He ] HIQH RMM] P 1" %X DP Do LB P HRHIL
YH D VMHRARSIN P INRINRS NXOIDGU ( QMIN RUMYODQOHRS@UQ « UP HA\OWD LA
DUBUYH DHQDPQGOQHMEP H

' NXDEUDQW EXUDGDVDGHH/ - DIDUYH HILP LVEINEEHQ DIDU\ « ] H LOHEXINGQ ¢ ] JHb
NDUPGx EXOXQXU &  NXDGUDQWOGINL NRBQLAIQ JHOIP 1Q. GH-BHBOGUHELP N LolQ
(HHDQV RDUN NKOIDGU 9XWD D EXDNDQ 6 ]JH NDWGx e ] HICH P @
SOUDEP HK\OCP LQFRAQ@P DBHK\GHGIP @WGU  \DQ\ H LoHIMQGH P DYL LHN ROBXP X
SR LW LQGROUNM RQX DQ@P >QDJHOU

3@N
$ NXDEDQWQIDWD loHIU 1 DA L\ RWLB NRD D ER DDELQ@L * HOH) EDNWML
NRRQLAIQQ « | HIQH* WP VIRAGH VROM RXQEDQ  GCP @ BEADNGU ( UHJ QDD
KIGLROH R® DP i LVH NRBRQL oHYUR. GDKLAR® DN » ] HH EHV HL NAP 3 xNDKYHHQIL
FRDQU 1LUDM KIGROLL JHOHNBWP LI LM NRRQL oHYUMQGH QDWW
EXO(QP D\ DFDUPQGDQNREQL LVODQ U] ELU] RQJ| U GAHNWY

% NXDEDQW ¢ WoHIU YUGFD v WSLRMOQBLIQGHD NDJHQ HIHUKIGLIROIH R® P %i M
EHA HIQQ EXOWWHIL NRBQL oHYUMQGH GHYDP GON J| WMUHAH\WL ( 0HU NDJHQ
KLGUROLLR® Xii MHNRBRQLoHYURMQGHEHJ DN ELU] RQ ROGDADNW

& NXDEDQW ' 1$ LoHIUYH P DYIP M. UHONOEU ( 0HJ NRBQL HAD>QGD EXOQR' 1$
ER] XQP XU IVHNRBRQLHAD>QGD SHP EHGH) NP 5§ % DNDGDUGHUILIHD UHONBLGHELU] RQ
EXO(QOFCNAL 95X VAL D] DNVWLWAQLQ YDLBI>Q<J | MU

* NXDEUDQW JOWR] LoHIUYHEURP WP ROUHON LOGINDIVY QHGHQ B1P DYIP ML\ HL@HN
DOU ( OHUECNMLLIOWR] X THP HOM KBHEL B LiH NRBQL HAD >XQGED DMWRXK(IXP XQD EDIGH
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ROUDN VD LHNOLEIU ] RQ J| U GFH\WML $ QFDN ED]x EDNMLLEU LONXEDX RQ G QHP L
FRXQD JOWRX GHLO DPD WN IQGNDMIQQ NP\DDO \ DBMQx
GHILMEHELD HNWMEU 9K GXUKP GD NRBQL« [ HIQH GCP @ GLEH KELP Lil ELRP WP RO
PDYDM. GIP EUN S+ >Q JHOHWD G (MU Q@ GRIK@P DN JHHNHELQL $\ UFD
EXUDGDNL « UP HJQ GHHHL 3@N ' NXDGUDQAQGINL « U-P H LB NDUMMMUGUN QRV
HELD HMLX\J XQGXU

3@N
$0% YH ' NXDGIQN WDA LB ONW UPQR| YH PDQQ@QRO dHIU 3@N °
NXDGUDQAQGDNLI LEL GHIHBRQGLUL QL

& NXDGEDQW MDA LoHIU . RBRQLAU« | HIGH PHBXUE KBUGH +J &0 GDP @A %X
P DGGH \HEEHWWMDAD VD >QGDQ EDI@QOUIN N GHULMEHFHNWL ' RO 3 LB NRBQL
HAD>QGEDUHONM] ELU] RQJ| U @ HULSR] W MHIDAQD] DNAYIMWMOQL LDUHAHGH

< XNDUGD VBQP @QDQ)\ | QMP GH DQDHLRS LGHWINDY RQD VHLLELU\ DN@IMP HDV
DOQP »M E» WQ EHVA HIL YH UHDJ HQBUWADUL RDUN WP LQ HELEFL EFHIL JLEL EX TP Do
LB /' DU \HICH PXKWOL EHA HGBU GH NXCOD@ELQL %\ ®FH DIHRS
LGHRNLND RQD ELUI GNMEL O J HALL EEL @LYX TP Do LAV H KELED P XKWOLEHA HL
IRP « GL YDUD GD ED]DOP HAXP ROUN WANGND WAK HELED 3< ELRK YH D 3<
DIDGU

$ OM DN SIRHS LB
&BGNGXP QUQ W 1O\ D5 >xQxKHEH DDQ ED]x VSRW @B YODUGU EXQDUQ HY

FL@HQL 1 DIGU 7 WG <D SR W VRQX0 J| U @ KL QHGHQL B \VRQ \ >OGED \WMN
HELP LML <LQH&BXIGXP QULB%. KP FOMMMBRNRBUDDAQGD [ v WHM_BP HL
RGXUX LAL WU @« WU $\ QL DIDD ELLEILBUQ. oDSWD]@ CFON GHNLGH \ DSX@Q
H\P BLEH KHP ROL] RQXQGDNL JHQLIBP H LA WBIQx NRQX® D\ D oDGir® MU DN EX
\ | QMP GHVRQ\ >OGEDWN HELP LM %HDL.GH DQFDN YHVDGHH GRBUX@P DWMWRDLN
FLUDQEDP B CELQ@L

* OMIP LF$ AG' HDWER\ MHO [ARXEH7THM* ' & [ PP ER X\QGDWN
FLU WSWQ LEDIHARXS LoHIMQGH \ Dk NDAY ELU EHVA HL EXOXQXU 601 N GWVLGHD HNIP
\CSX@UIN DD\ EH KEL@LO DYL\ HLQHN GHILILP LR® Xii VH ELUJXUXS DQCHRS
EDNMIGHD HD] EU EQHMQOQ EXOXQXGXUX \RXQED \RXP \DSGU *' & QQ
YDUBIQED IHN GHILP L J| WMUGLIL EL@HY EDNWMLLEU iXQDIUBU % IDILOLIXUKEX
3FORWBRFERY PIAR/ &GWIAXP SHWIQIHY & HEIDML & \RGOOLGUHJ ED]x
&BIMAD- \ HBLL ( XECRMWXP CRRXP 3URIQRIAMUXP CRHVOXQXQ\ DQQGED QHIDW
VRQXo YHGWL NDQVMBQP %I EDNMLAJ (IXQDUGU 3UMRMID 3RSK\URP RDV/ WUBLL
)X\RIFAMUXP QXODMP ) PRWHMP 3FSRWBFRKY PIRR/ GHQGONL GiHJ
3HORIMBRERERE « \ HBLL ED]x&GWIGXP GLIIE.OWUBLL 9% \ GFH EX WAVRIVSR] LA WV
\VRQXFX KDQIL EDNWMLLELQ ROP D DFADUx \ RXQGD GD LSXFX YHIHELD HWMGELU 6SRUK]
* P SR MY DQCHIRS oRP DNGUKINNQGD VHID]@EL L\ R\YU

0 (1709a$ 6<21 . (7/( 50

7IFDL. NVBU DQDHREIN EDNMAL RBMGH E\eN | @ GH \ HOUQ DB W)
UXQDUEDQ VAGND NXOIDMQDLK $3, $ $QOWEL< 0 IQWN %RRQ' IINQRQ
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0' X INM.G{PQGDWIDLLNWKD A&+ Qe ] HIQGHGELU DQADN'» ] HIQGH H) oRN oDGP D
\ CSX@Q EX INL WMANMGIU 9%XQD UDIP HY KHULNM. GH DONNDUROBRNBU YH* TP QHI DAY
NRNDU LolQ \ HMM] JLEL J| U QP HNWMELLBU $ QDHRS@UQ LGHMINDX RQXQED KHU INL
NMO GH NXCIR® CP Dk JHHWIL \ RXQGD \ DJ >Q ELUJ| U (i ELLOLL YOUBY <DSXDQ
NCUP@IMLP D3 oDGiP DDU 3UHKP SR 3@M/ g QEQL 3ONDK \ | QMP 1QQ KHJ WS
IGHOMIND RQ NMOGHD GDKD GHIHDLREGEXUXQX J| WMP LML <DSX@Q ELU EDIND
oDP DED$3, =<0 $CQDME 1< $3,$Q, (17 $QOMEL< , 6508’ $1%
. ,Q@RYDM' IDJCRME * $ 9 LMN$ QCHIREH, GHOMIEDARQS$ 1, 9N G\ VWP V 0 2
0 LARGFDQ 561G $ CDHREH , GHOMLEDARQ 6\ WP $ P HIFDQ 0 LERGFDQ &$ YH$ 7%

$ $QHREH ;' ERO HIHX] )WQAH IMP OLNVBU NDUMDMU® %I \RQXOWM
LGHOMLND RQ GRIKON GHIHIQXQ D WDSQGDRTBXUX EXAXQP X{IMYU < D]DUDUEX
YH EHJHJ NMBUQ PINKREL RBMWN NKOIDP GDQ NDBU® Dk WPP HQMOQGH
EXO(QP XUDLGU 508, $1$ ,, NWNXCIDUN GEKD | GFHEHQ Q4 RTBXUX EL@HD
DOIHREXQ  MQLGRIX ROUN IGHML H KELEELP iU ELUEDIND oDGiP DED M
DODHRS EDNWLLNXOID® %1 YHD QLNW.BDQADN | LOHN GRIWK LGHOWI H HELD LML
oD]x DQOHRS LGHOWINDW RQ NVBLL \ RIXQ IQRNXO(P 0 DP DUDQG 1 R NXOmP DN
WKHA L©  \DD@N LONe EDK RQ G QHP L VROXQGD EDNWMUIQIQ HJ P DN JOFRIGD/H
[P IQRISMDVH DNAYMWMQL DD ohDUDQ  \XEVADN LOYHL LD  LGHIWINDK RQ
\ DSDELP HNWMGELU \DDEUN LN EDARQ G QP L RDQ NMBU LB EX WS NVBU
DUDQGONL GRUILKOXUX DUDMEDQ ElUODGP DGD D QDHLRS EDNWLL NXCIID® %M
VEAMBGHWH )X\RERMUPXQ « DQHREN NRNXQ L \SRUX] * UP
SRIW DOHREINORPDIQ L &GVANIAXP «\KMQQ  « KHJIN.NWLBD QL
VROXFX YHP LML 6RQXOWD [XD® XMNL KHULNL GHNLGH HIEH HEL B0 VRQXO@UELLELUCH
DQDP G{H\LGH\ DNQ NP DNEGU $ QFON \LQH\ D]DUDIUQ RUAN Gr i QFHVL LEYH \WMWBU
JHHWIIL YH K4 & \RQXo JHHWQIP L G{pQGD KLoELU NMQ DQDHREIN LGHWINDY RQ
DP CFx LB NXCIR® CP D JHHWIILGIU $\ UFD NMBLIQ NXCIDP \VDKDW | QRFMQGH
KDJUMQCAON VO N QYU Q « LHAAL ILP DDUQ WDIQBLL GRIKOMVXQED R® Dk
JHHP HWWGELU g LQHILQ 6RKDHEBU %RRG $ JDU YH D &\ FRHICH&HL MO ) KRRH
$JDU EX CP Do LB NXCIR@{QED LGHIMINDX RQ NWOIQ oDGP D DELERHIL  UHAFL
| LUP DADUFD EHOWA/D HNMGLU 96X DP Do LBe UHAFLILUP DOULOHIMOH BIP \ CHXD@ELEFHN A
ERA HOUQL NVBLIQ \ DSA4QD LOYH MR WGLGU $ QDN ElU EDIND SUREGP  EX
EFVA HUBLIQGH JHHO BB EXOXQDQ 70 SWADVH 6R D %4RW XQ NRP SR] IM RQXCD ]DP DQ
loHIMQGH ER XQOELERHIL KING JHH\OHL LD YIW. 7 R\WH YH \ FDW H WDRW
HNBQHP HP LiML 2\ \DNL EXQDU 3UMRMIIBRSK\URP RDV WUBLIQQ EDIP & RGXUX
P DGGHBLEU %\ GFH KHJ NRIXO DOMQGD FDQB Ke AHBU NVBUQ LGHIWMINDK RQ
NX\ X@UGD DWBDP CP DNEGU

*$=/0 G7.520 $72* 5%),6,

*HHN IDNe OB YH JHH\WH DCPHRS P INIRRJDQ] P DU (P GHQ O H HKRI
IHP HOMM RQ \ RXQX NXCMDUIN  $ 73 HHMHTBH KeHMBU 9XQXQ LlQ JOWR | OH
SUXYD® SDDDOQU COKD VRQD IMWYH DDRCGY DoxiD oNDU Ui EXQ@UQ VP CP xVRQ
IHP HMMRQ » QG DGx LB EL@UBL 6RQ IHP HMMM RQ « U QBLL ED]x EDNWMLBLGH
JHHOQE! VCEIMWYH IGHMN NKY YHARBILU %X QHGHO® EDNWMUIQIQ « UHGL RYABIP GD
ECNWLLKe FMMQGHGHILOVRQ * W QAUDQDOLHAEL Q@B EXQD* D] / INLW URP DIRJIUD ML
*[ & DGx YHLQL' WHJ SIRH> WU R® BDEDQ \OGHH * / & LB DOCHREIN ECNWMLL



%]|0°P  $QDHURS LGHQWLILNDV\RQ

L[GHQWINDX RQX \ DSP DN P « P Ne Q R® D DFUx JLEL P XVBN Jo YHQOIELUIGHQWIND RQ
\| QMP LGHGHILQU d Q\» ED]x DQDHRS@URWEP GDNL SHBWWRQX YH D [P LQR DUVBLL
NXCEDDUON DVABV&2 1+ NAD JLQALOL DI DUMBLL 1] REXW.DM] RYDBLDM] RNDSURDWV
JIEL DotD oNDIELQBU 6WANDGQG WHDMRQX %\ ® UD\NM\ RQDU EDUGFD
&BINGXP \SRRIHHEHI| U QU

6RQ «UQBUQ RIMD ohNii PHDQ]PDk. PINRRIDQJ]PDQQ KQIL
IHP HQAM RQ \ RXQX NXAMGax LA Wik FIU LON. bHIMQGHAU %D]x P DQWUDU GD
DOROM [HP HQB RQ LA MECROYH&2  RXIMIUXUDU < LQHED]x@NWN DUMEDNWLL BIQQ
| DARECALOOBWBRFRFEE. \RQ « U QBL OWMN DUWINHD SH\oRN ( QMBERAMUHH
«\ FMQQ VRQ « U QBLL NDUiPN DUVBLGIU P I HG DAG IHP HOBARY  9XQDU JHHO M
DHEWV ONBWV  N\MQDVYH REQRO &2+ QU 9D]x ( QMBEERMUIFHH « \ HBLL M
( QMEERMUHBIHHEH RGXUX JIEL EXVEQRGIROWSL [HP HQBM RQ \ CSDUDU YH \RQ
+UQBL BPAMHGROHMDORO&?2 + DHEWONEWH 6 NMQDARY % @IGIOL « ] HH
ELU EDNWLGH EX WS THP HQBM RQ \ RXQXQ P HYFXG HAQL 9 RTHY 3 URINDXHU WM LD
DQOP DN P«P N QG U Y0P &BRXIGXP EXWUEXP RP DN «JHH D GHN&BWMGAD
o\ FMQGH B WIN DMW IHP HQMY RQ \ RX EXOQXU %U EDIND WSBIN VRQ < U Q
SRR PMIXP  JHIXVXQGED J| U QU EX JHIXVXQ WP CP >QGD VRQ « U Q SWRSIRQIN
DAV % \ BMQH WSIN VRQ « U QBU WASIWHGLEELP Ll IMH GIKD | QFHGHR \ DSX® i
IGHONINDX RQ WMBLIQQ VRQXoMk LB EILBIMIAHN R EDNMIQQ EINVRQRP IN
FHVHBHNL GRIK DBUMQL EX®P DN PPN G U */ & \ | QMP BLL SHNoRN R® DWQD
WDIP HY INL VEQHWL NCEXOJ| WP HNWGIU 7 KHP DO&RQGRAMLW ' HMARY 7&'  YH
+\ GIRIHQ) @P H, RQIDVRQ' HMARY ),

70% #xJD] + HKP RDUN YHRNXP DU \DQA HGH P 9 \HYl\ FMQGH RDUN
WEQGDUG] H KELB LML ), \ | QP L MEQGDUILK (] \ BEU + HOXP  JD]x NRBRQ AAK
& HOMNWUARK  °& GHEHWURRK  °& + HOXP JD] EDBQFx @& 1Q &LIKD]Q
WFDLL P DUNDDLx 9 DUDQ $ XVR\CP SGU +3 $ GU 6XNMQN DUWD
0] QWi Q D] RPDk QCHIU G QROYRDWO DIVBUQ W IQL bQ WY\ H
HELR HP HWMGEU 7&' \ | QWP LQQ WEQGDULK (] \ BGEU + HOXP  JD]x NRBRQ ARk
‘& HQMNWURRK  ° & GHEHNWUARK & + HOXP JD]EDvQFx @& 1Q

AHMS */& \| QM GUQQ WP P >QED X\J XOMQDQ NP\ DO AAMP Xi
KHOXP JD]x loHIMQGHR JHILLQLYH \ DSXQUQD J| H IDING RIDQDIUGD Wyx UMQH
HP GILLQL 9%<XUDGDNL A& GHILIP Gl HBANWINVHOMQ DO KDORGH CP SAI\ H  KELAHN
ND. BQU 2 XIDQ KHEUSIN DVEQGED X\J X@QDQ NP \ DVDOP DG GH LoHIMQGH EXOXQIQ
\ D0 DMBUQIQ NDQWRW GHIH.GAL L) ENQGDQ LOL ORDADN>QGDQ HBH B8R HBNWINVHO
GHILIPGU \RXPOQU XQXQ 10Q |G loHIMQGH EL@HD
RIDQOUGED ELQHY \ D DUMBLL EXXQDQ ELU \RYx RNXQXS ND SWHGELAHN AKD] NDOELH
HELP HOEU %X CP Do LANXCIPIQ NDOELDX RQ\AYRA(] \ BIKD] MU

92/$7 | $6B7 $/R%ESE<21 67$1'$57 62/86<218
DFHWLF DFLG PO
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IRUPLF DFLG PO !

SURSLRQLF DFLG PO b

LVREXW\ULF DFLG PO 3

EXW\ULF DFLG PO 5

LVRYDOHULF DFLG PO

YDOHULF DFLG PO

LVRFDSURLF DFLG PO

FDSURLF DFLG PO

'LVWLOH VX PO

S\UXYLF DFLG PO i

ODFWLFDFLG PO

VXFFLQLF DFLG PO

SKHQ\ODFHWLF DFLG PO

'LVWLOH VX PO o
%X VROM RQDU WHOUHANY WP LO HR ENGHP « PN QG U | alason

6XSHBR ,QF 9 VR RQDUQ AKD]GD RNXWAK® Dk {

KDOQGH \ DQGONL NDOEIDX RQ HIUM. YH D ElUEHY HL HBH

HILQL

t t t t t t +
2 4 [ 8 10 12 14
Zaman (dakika)

8 OXFX \ DUDVLVHAQLO LGHIWILNDUAR QX YENMIQQ
N VU Q Q \ C5@iix RUP GD DR SURSIRJF WEXWUE EXWUE DNRYDBILF  YOBILF
NVRFCSURE YHFDBURF DMBLIQ DL QAMBIQP @\ DQ ELUMAMBLRHE U JHORML D LML
P GB<* EX\ RQDJIHD N GVLGHDLQRNX@W RQ\ D5
$ COHREIN(DU@LED  \DIMWH D\ HM.O UP HJ| ] GRIGAH HNDGDULON EH HELQL
PEX\ RQ [ PP ONWP L] ELUYIGDNDSDNGWSHDOQU
S+  YHDOMGDRXQD DNDGU 9 9 + 62 LOYH KELQLEX LiGP HMGH
d]°Q Wue DUALFONA
P OHN\OHNHULOYH HEL@LWEs Q NDSDUX WNGU YH NXY YH@1 oDDDDQU EX DLDGD
XoXFX \ D DMMBLL HMU LoHUMQGH of ]+ QHFH\W GDXD D] SDUD 7x REBXUXQEDQ 0 HAO
WMUEXWOO 7% NXCEID® Dvk| QHLLD LML
LBP  GONINDVDQWILs MBOHHN HMUNe GVUHP « O RQX of NWU G U
7S  °& GHIoHIMOGHNL N GVUP XK\WMYL\ DAWGRQXQAD. D NDGOUEHNBWQLEX Lii®P
\ADWQGD EFM\ H.LGRQEFDN CP DHMUMRY XK DGBHNDOFONAL
7+ S+ Q NCBDUX Do@UDN HMU ELU EDIND WSH DOQU YH IMMQLUH « ] HIQH ELLNDD SDUD
& D80 SDLUDVKDADLEN YD NDOQWAX EDIDIQU
* | & SDNHA/ 6S loHIMCH — CHOWNWM HELQ@L

8 OXPX R® D DQ\ DIDVLVHQLQ LGHONLNDUR QX 3\ UKYIE QFAF IXP DUE \KFEQF
K\GLRAQQ@P LF YHSKQ QFHAEDMVBUEX \ | QP LEVEQP @QUDU
P B<* EX\ RQGDNLMD N QVLGHRWP [} ELUYIGD NDSONGWSHDBQU
POF 62 YH P CP HECRONGQU
° & OM\X EDQ RIXQGDHOD]  \DIWHKDAIYP « P Ne QuHELUJ HAHEHNBW@L
POGWB\X YH PONRRRP HNBQU EX \DKDGD \ DI DAVBLL NRRRRP
LoHIMQGH of ]+ QGHFH\WU \DQWLs MOHHN NRIRRWP HP » O\ RXQXQ WS+ Q GLEICH
o NP RL\VDIOQU
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( QM\WULBWE Q GEIQG-NLNRRRP DU HWNWULIQRMAQQ G\ » ] H LAMAMBVX
LB\ NDOQU
G - O RQ* / & SONHMH 63 HIWNW KL QL

+HJ INL JXIXS \ D DAVBUIQOQ VEQP @QP DBQED
NRQARCCP DFxLB  OP HEIQROELU* / & SONHAQH HOVNWM
HELAHN EH D] NROWROYH EL@HD HO D] INL\ D DAWOGHD
HJ OEDUND SCNH@LH HOVINW HELBLHN SR LWINRQWRO
ROUDN NKOIDX® DoGU 1 HI DAILNRQARORDLIN HNLB HP Lij
FlU3<* EX\ RQD DQL LGP GU\ DSXDUDN oDEP D DAKLO
HALPHOEU 6RQXODU \RXP @QWNHD EDNML  \D
N VU Q Q KOQIL YDDVRGBXIXQXQ | QHP L YDLBU %X
DP Do LB KDJXMQP %1 SONHBLGHNL EFVA HL IRP+® YH
YOUD WEQGDLGx GINND@I  X\J XOQP DOGU (NP
\DB® DP I &KRSSHZ0 HDOM OFRH EWRK P HAXP
ELRDVD DHAN YHGNAN DAVSINGLL YH HEL QL ( NLCR® DD
ELB EHNGP i EH\ HBLL JHOHOR®B! LOM]  SINGU YHIU

Amplitiit

(NLOLEX\ RQGDQ HBH KELED SINGLGHQ EX SINGUQ
B\ « NO NGUQLONDP DN JHH\HEL QL

9 RDWQ DIDVBLUIQQ WEQGDWWNURP DRI LD IMQGH g
HBH KBLED SINBUYH J| U ®@ H W UM QRAHEL QLG LCHILQ

LoHIMQGHS$ FNIF 3URSIRQF ,\RYAWUF 9%WUE |\R9 DBILF —
9B ,\R&BRF YH &BRF DUMBLU EXOXQDQ HU Zaman (dakiea)
H\NVADNM RQ WY& 7 KHIP DOS RQGXPAYIW * HMARUHAKD] %

' RKWP DQ$ QDELCF 6XQQ YDBI &3 LARNXQP XU $\HAN \ peprwhuxe  PRUWLIUXP
DUW 1A GONINDGD SURSIRQIN DUW  IlOA. GONINDGED 51 NOHUL

BEXWIN DUWMH  » Q= GONINDDUGED SIN YHP LMD $\ QL

NDOHE.DX RQ LAD QLAKD]GD RNXQDQ (e SKHOEDNWLL | LHIL Ne GVUHNVADWIVH\ DQGONL
UHNLGH SIN YHP MU 2 KDOH EDNMIQO P DRUVRQ THP HOMM RQ « W Q@ EXWIN YH
ON\NMN DUWWY/P LlORUTHP HOMM RQ+ U @ SURSIRQIN DU RXP X \ DSXDELQ@LYX M
U SKHOLEDNWUIQQ GuHJ WWMBIQ VROQXoMk GD X\ XP  loHIMOQGH IMH ) X\FRERMIXP
PRWHMNP RN IGHOMN H KL QLI HH\WIU

%DNWHULG $ 3 ,% % 99 ,& &/ 6 3%
FFFFFFFFFFFFFFFFFFFFPFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFR
%UDEWHURLGEV
% FDSLOORWXV*
% GLVWDVRGLV'
% IUDJLOLVG “ «
% RYDWXV G
% VSODQFK@EFXV
% WKHWDLRVBRPLFURQ
% XQLIRUPLG “
% XURO\WLFEXV
% YXOJDWX¥
G
3RUSK\URPRQBV
3 DVDFFKDURG\WLFD
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3 JLQJILYDOLG

G
3UHYRWHOO
3 ELYLD G

3 GLVLHQV G *« ©

3 LQWHUPHGI® “ *
G

JXVREDEFWHUIXP

) JRQLGLDIRURDQV

) PRUWLIHUX “

) QDYLIRUPHG *

) QHFURIRUXS

) QXFOHDWX®

) YDULXP G

"$ DFHWRRF3URSLRQMF VR %XW\ULFRAXW\ULE VR 9DOHWLPDOHU|& VR &DSURLF&DSURILF
/DFWLE 6XFFLQIZS 3KHQ\O DFHWLF D\BIWOBBRDGXUxCBELN \DSWxUx@HULULN VRQX0oODU YHUHELOHFHULQ
JIVWHULU *

B A

Peptostreptococcus  anaerobius

<DQGD &E®MWGAXP  GLIIELOLYH
FORWBRREKY OIHEEXKQ * / &
SINGLLI| U @ FAWGIL

9X \| QM LB IGHONINDX RQ .c
\CSCELOHN l0Q NXCIR@Q WEGDU |,
P HYPXWAM  $ UDAGINL \BERGD ED]x
DQOHRS ECNWMLEUQ  3HSVRQH <HOWW .V -
([WDPW OFRH EX\ RGD °& GH ;UUL E &

YH VDDREN M OVY  NXAD® X
7KHP DO&RQGXARYIW ' HMARU HKD] x
LOWMVELW C5>® X\ —

Time in minutes sefp>

&ORVWULGLXP  GLHI&LOL3HSWRVWUHSWRFRFFXV |
SLNOHUL */& SLNOHUL

67$1 $57)E<2/2-0.9 ( WK2. (0 <$6$/ 7(67/( 5

QMM SUHXP S\R SOW \ | QAP L LIDIVMI KD]>U WEDLL NVBLGB! ROXQ DICHRS@UQ
LGHMINDK RQX ELUMINP B\ RNIP \ DVDOMSNLP. HBLHEDNDUEN R® DNWEGU ) 1]\ RBRUN YH
El\ R\IP \ DVDOMWBUIHHTHIHRS DODHRS D >*UP X\ D5® DN >Q SHNoRN EDNMLL blQ
WEQGDUIM/9XCD WDIP HQ ED]x E\ RNIP \ DVDOYH 1] \ REUN WAMB1J DQDHLRS@ULOLQ ELLD)]
| DUNGGNDUJ | MU 9XQDUQ LoHIMOGH ) | QHP OHIQGHD ELUM_RDQ . RFSGLV* LDP
ER D P RGUINDA RX \ XNDUGD [DAP XMU g]HOGL J WMHY GUHJ ED]x \MW@U
(IXQOUB
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6SRWQGRO7 B

(QGROELUEHJ \ OS\UBBIRXS ELUDP LOR DIVRDQ WIS \RSKIQXQ P HEEROM LQGLLIHP KL
LA RUB D ohDU 7\SWSKICDVHHY LP LOH VKIS ROQ EDNWMUL B WIS VRS K} KIGLROH YH
GHP IQH IGHEL@BU 6RQXOW LQGRO S\ IKYIF DMWYH [P RQ DN RXUXU 9% RDVD
DODH RS@U LolQ REEXNOD LGHAMMY LQGRO S GP HK\@P IQREHID@HK\GH .RYDR/ YHKUOLRK
D\XUDF-QQ DEHKIVN N LBUDNV RQD JLLP H H IMMNOELU EX ELEIN NUP 3 x UIHONOBU
3UHMS ROUIN LOGROWMA/\ DSX@FN RUEP GD NDLERQKLGUDAEXOXQP [P DOSU YONWLL
NRD HOHM WP 1Q HEHELERHIL ELU ND DN EXOXUD ELU TP LQRDUWRDO WIS WSKIQx
NXCIDP D DFN YH JHHNOLHQHM L THP HQBM RQ LB WP 1Q HEHRH\WL 6RQXOW \ DQQi
QDN VRQXo HBH HELEFHW 9% QHEHO®! EM\ HL RDUN 3< ELIRK 3<* GHBLO
NXCIRBBUYH LoH IMQHWIS RS KID NDABU LQGROGHH LQGH X U B HQBIUNX OO

—RYCEVIHDIHWY
60 OP \ OYH DMRCP \ CDBRKRO PO

S' 1P HM @P LQREHJD@H\ GH J
+ &0 PO

(KLOBV/UDTHQW

S' IP HM\ @P LOREHID@H\ GH J

( W\ CDBRKRO PO
+ &0 PO

70 SVRSKDQ LoHHY EH\ HIQGH EDNMLL | LQHILQIQ \DDBN N QYU « ] HICH
GOP @ U HIW\S+ QLo GXYDuks | HIQGHD YH\ DYDIFD GOP MAP DOGAU ( UHJ( KUOIK V
UBJHQAMNXOIDG RUIVH EFMY HIL P XKWMYL! DAQQ WS+ Q GIEICQH of NHELPHL biQ PO
[\ GOHGOP AP DB YHWS \DUA® OP DOGU %X | |HORIS 3,  $ LGHIMINDX RQ NMOGH
YDLGU NMO LoHIMQGH[\ ®H P O QIWSBUKDORGH EXOXQP DNEGU . RFV URHQW
NXCIIP@UQGD EX LiiBP 1Q\ DHX® DvkJ HHNOIGHIL QLU %4UNDD \VDQL H LoHIMQGH UHDIHQW
LAEX\\ RQDUDAQGD YH DU HIALB] \ GIHVWEDNDDLDAQGD RXIDQ SCUDN NUP 3 XELU
LHON SR} WY VRQXoX ELAUU $\ UFD K G \BOx DP CFx LA P L \ENLEEHD DJDU EHA\ HL
e]HICH WMLO EIU IL@H NDGx EXDNDUIN LN EDARQX  VENEHD  » ] HICH
S GP HK\@P LQRAQQ@P DBHK\GH GOP MACELQ@L . RRQL P DMY DOQQ NDQB DJDUEDQ
DOQP Dvk YH D P HECON | ] H NXCIR® D\ DQGi SR] M VRQXo YHHEL@L3R] M NRQARO
lolQ(  FROLQHI DAY NRQAROAQ.  SQHKP RIICHNX O @EL ML

1 LW HGsNVAR Q7 MWL

24U P INIRRJDQ] P DGD QMDA X QWIW LQALIH HY QQADMIBXRA/HHY P LQOQ
YOUEXQQ WVELW DO@P QD JHOU 300D DIGP HODY ED]x 6HUMD YH < HUEID WUBLL
KDUo B WQ ( QM BERM UIIFHHI HO\MDUK QMDA UHE NGB $\ QL]IDP DQGD+ DHP RGHLRV
1 HVVHY YH %ADCKOP HOD JHOXMXQD MW\ HBUIQ GH EULELGUIIOGHD D Uk @UQQ
\ C>X@ELe HL blQ 1D GBG ELU WAL 2 LI DQ] P DRQ QMDEDQ RNMMD NRSDULEL QUL
DQOP X(DJHAW 5 HONVA RQXQNP \ DDOSWRILAN \ GiEU

12 H +FFR 12 +

95 UV RQGDQ VRQLD RUEP GD QUAMBLIQ YDLEIx DD 96X P Do LA.  (CSRK\@P LCH
YH YL ELAG EU IQEANDWU RN RUAP D LOYH HEL QL HIHJ RUAP GD QQMUWYDAD
S\KOREHJ HCHDJR.  (CSKRM\@P LGH RGOFDNAU. 96X [MH NP 3§ x LHONOLEIU GD]RP
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ER DsGU 96 \WWADLQ EDNMLL| LDHILQQORA H J 3REM XP 1 IMDW. 12  loHHD3<

ELRM  LoHIMQGHN\L \DDBN N @OVU NXOIDGU . XOmp@Q P DGGHBU QWIW
loHP HP HOBU

$\ UPDIX UBTHQ@UKD] A DQU

SHDIHQS
. 1 CBKW\ @P LCH J
$FHAFDAG 1 v

5HDIHQWA
6XQDQLBIDAG J
$ FHAFOAG 1 v

(QNXEDX RQX VENIEHQ EFVL\ HL bHIMQH\ADLBS$ YH%UBIHQ@X  HUP ORDUN
HNBQU  \DQ\ H LoHIMQGH NP 3 x LHN ROXUP D SR W \RQXo DQ@P »QD JHU
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LORN @ RQ\ DS>GU 96X \ADGD EDNMLL\VF \SDQV\ RQXQD EDAUDIQ SISHAEHMA HL bHIMCH
KD LLoHVRNX@UIN YHDUND XPXQGDQ KDYDe |GP HSHQHNIP \ DSxX® DoGU

X LGP GUWDAQED ELUMICH EX\ RQD [MMWEL RAN GM\L NRQX® D] TP D HNIP
\ 0BG 9% WS SR] M NRQARGXU YAUMIGHEX\\ RQD [VH QH DOWEL, RAN GAMNL DABUYHCH
GH MIP \ DSGUEX VH QHIDA NRQRROWS: G U % WQ EX\\ RQDURNXP D LGP LOGHD
| QFH YRUM\WV LB NDUMUGU YH EWU | JH LB WSGLIQ LoHIMQGHNL DOAEL RAN GG
oNDUGU 7+ SBUQ G\ » | H GLLDDRO-P GLLLP Lij ELUSCP XN LAV @LU GDKDVRQAD NXUX
FIU SCP XN LB VL@ %\ GFH YDUD WSOUQ Gii \ « ]H GUQGH »pN JHLLIHOWQL
GHILMUHELEFHN  NDOQWDU X]DNDIMUGU ( Q P DNXOoDEP D \SHWR RRP HAHJQ | ] HO
WSGUQGH) NXCIP DN LB P« PN Q ROU o QN EX WSGLIQ [P DOHALGINGLL FOP
| ] HEBLUYH>pN JHLLE HOOMBLL \DEMIY

. DOEUDVRQ 1 HIDN NRQAROWSs \SH\WR RRP HAH AKD]XQD \ HBIMILQLYH
AKD] HQ\ » NVAN pN JHLLI HQOWQIQ RGBXUX GDID ER XQD D DUDQU ' KD VRQWD EX
PINEBU  NDEXOHELERHN (HNLGH « WWWAQUNDOELDX RQX \ DSXGU 3R] LW NRQAROWS.
YRUM LB NDXMUOUN EX JHHNOBU FAKDID \ HBIMLQL 9% EX\ RQXQ >N
JHOLLIHOOWL VAU \ DQL DOWQU RDAIN GH\LGH NDOELH KELQ@L' CKD VRQUD MAE) RAN
loHHD KU HNLOIEX\ RQ YRUMWMM WN WN NDUMIGU AKDID \ HBIMLEHN %N
JHOLLD HOOM GHIHLBLL RNXQXUYH QRAHEL QL) DINGP RURBRM HVDKLS KHJEDNWLLWSL HQ
|DUING GDOD ER\ XQGD ELU %N NKOTIP DN JHH\HEL QL+ DQIL EDNWLL blQ KDQIL GDOD
ER XQGD %M\ NKOTIIDLEN RNXP D\ DSXOFDQD QHI DA NRQAROWSs QGHNL HY I D]@ %N
JHWHOWOH EDNOUION NDUDU YHL@L de QN E|\ B! RSWN RNXP DDUGDNL (N
JHOLLI HOOWL | LQHN EDNWMUIQLQ K AHODSXLBGHILIP H\WGLU

2 NXQDQ WDQWP MIQV GHIHL ,w AKD]PQ DNWHDXPN (IGGIMH ,  ElU RUEP
\DEIMCH E - EX\ RONRQUIQAD RXQD F EX\\ RQXQ KOFP IOH [ %»:QGDODER XQD
1 EDNWMLKe FUMQQoDSXQD U EDIGGUYH ,w , HEFIU' |RPP«® LALDGH HELAL
+HJ) EDWML K AHL bQ YH KDPUDQDQ KU EX\ RQ lolQ EX SDUP HAHBU
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GHILHHILQGHD  WEQGDLGDM RXQ WP LQL P DFx LB AKD]PQ NDOELDX RQX  KHU
GHDWQGD | DLING GDID ER XQGD ELU %N LB\ D8GU %X GXUKP  DQAEL RAN GX\ DLGON
WMWEBLIQOQNAP L\WBQGDUE]DM RQX \DI@U

<RXP 9\ RQGLOV RQ\ | QM GUQGHD HEH KA GHIHBUIHHO OB
DIDADGU  9DJHY NXOIDM@Q DOMEL RAN R EDNMIQQ « UP FMQL DUADEL@L %X
GXUKP GD QHIDAY RSWN WDQWP MOV GHIHLUBLL RNXQDEL @L 9D]HY GH NRQEP LD RQ
QHEH B1QHI DA GHUH.BURIE DoNDEL QL 9D]xND. QONGLD.J | UHRSWA WDQWP MV
GHQEs \ « \VHR EDNWLLR DQAE) RAWIHGX\ DUBRDUEN NDEXCHS® HOYHNOQIHEX (HNLGH
WDSRUYHLP HOBU $ QFON EX \ | QAP LB MIBH KELED E| \ GMQH JHQLI ELUEL @\ LNOQLIH
VXQDINHD NAAP D JHMP HN GRIX R® D CEL@L %X WHEHS®! DILRS EDNMLAIQ
DOAEL RAN GX\ DLBON WAMMRQX0@X GAN Glls ]\ RQ\ | QMP LQGHRGXUX JIELGX\ DB D]
GX\ D3 YH D GLHQOOLHNOQGH GHILO D WD JUWDG HOGHIHLBU LB IDSRUHELEEL@L
05\ RQGLOM RQ\ | QMP GLIQQNDEXQJ| WP « (i ED]XDIY | QMP BLLYDLGU

- LOLQV  7KLHD 35$ 6 Nt P DOHAMONR] EX\\ RQNXCIIDGU 6\BQGEDUN
GMNBUEX\ RQGED0| ]+ Q Ud ]+ QP H KHP HQ XIDNMIMUGU %X \ADGED&2  JD]x0hDDQ
FLUNDQ OA/Ss Q K-P HQ Dl >QGD EXOXQP DG 9 H DEX LGP ELUJGRYHER] LoHIMQGH
\ L5 DWW °& GH QN EH HELQL %X WAWILOLQ | QHLED DOWEL RAN YH
NRQWDQADX RQDUK{| \ GEU

$ QAFIRAN _G\N "DNVDRAK ] PO
3HQA.OOL 8

& DLEHQA_OQL

& HSKDBWO

7HADR FOTH

&OQEP \ HQ

&KBRIP SKHIFRO

(UWWRP\ AQ

. ROARO

. XU\ QWL HN DO <XNDUGDN\L \ | QMP GHQ IDIN¢ 7+,2 EX\ RQ
NXCID® % R® DSGU 9%XWDED NXCIP@MQ 7+,2 EX\ RXQ LoHIMQGH WADIXUQ
EXO(QP DP DOGU o QN RSWKWDQWP MIQWEHNGBIP HAIN RUDQGD D] BRRFDNAL

7 KRIDVEHUU HADO X \ | QMP GHELUDQDH.RS EDNWLL ELUDQAEL RAILQ
| DUNG NRQUDQAD RQDLK LolQ WN WN GHOHQU %X DP Do® \WEQGDUNVDQAEL RAN GIM\L
\ HICHDQAEL RAILQ NHOGM. D) XBQDQ NRQWQWDK RQGD GLOH KELAIHN EX\\ RQ LoHIMCH
LOYH KEL@L %X \ | QMP GH 6FKDHZBU EX\ RQ NXCIIPGU YH | QHLED DOWELN RN YH
WEQGDUIVEL O RQDUK{ \ GGLU
$.QAFL RAN _ _ _s QR NRQUDQWDX RQDU
3HAR OQL
&DLEHQM @

& HSKDBRKLQ
7HADR FOTH
&OQEP \ HQ
&KBRIP SKHIFRO
(UWRP\ AQ
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UX WD « VWQRUe NOQUWILQ \RUGEXUX WN ElU DOMEL\ RMIQ R SDRVD
P NLRRJDQ] P DLOQJHHORDQO |, & GHIHIQQWSIWHEHEL ORUR® DAGU

$QHRS EDNMLAIQ DOAELN RAN GX\DBON WWBLL \CHONHD  KOQIL
DOAEL RAILQ Q4 NRQVDQWD RQGD GHOHQHAHIL NRQXVXQED oHOINLOMIEGRTU YDUGU
$ \OQGED GHOHIHAHN DOWEL RN YH NRQWDQADK RQX VEP P HQ R HJ H\WA RQD YH KDAIYR
ECDNMLAH |]Je@ U 2 IGIDLOQL  J P ONRQDQADK RQGD ( FROL$ 7&&
VKUXQX LQKEH HEHEL@AHD D QLDQAEL RAN +  LQOHIDH $ 7&& VXUXQX DQFON

J P OGHIQKEH HBHEL@LYX DOWEL RAN GLIHJTXIQRERQ JUKEX DOWEL RANGIJLEL

YHDP LQRIOMR] MBLGHRGXUX JIEL DQDH.RS EDNWMLLAULOLQ | HYNDDGH AMM] GLU

$ QUEN RANBUVHXP  SIRMQEBUIQH EDIMQCEL QLYH D ELUNAP X LQDNWYH ROEL @L
oX HEHS®! @ERDMDU NRIXOIIQGED GX\ DB EXOXQDQ EWU P INRRRIDQ]PD DQ
DOAEL RMIH NOQNM AHYDS  YHPP H HEL@L &HRSHDIRH ElU DQCHRS  EDNWMA H
GHOHLP Lil YH I HYNDDIGH AM_ORTEXUX EXOXQP Xii RODELB K H\WL\ RQ P HP HEH GUIQGH
IVH NOQIN ELU 1D GD WP 1Q HALEP H HAHWW d» QN EX DQWEL RWN LGUDU LB DABU YH
DUCHMJ EH GLH XQOITP D] $\ QL WMAARQXFXQD J| WH ELU P DNUROE GIXD D] GX\ DB
RE® DD WP HY HIHW\ RQX EDIDUG ELU (HNLGH \MEDYL HGHEL@Ld » QN P DNUROG
JUKEX DQAEL RANGU DO x EH GLIQGH \ RIXQIITEL @BU %+Q HJU (HNLGH FOQEDP \ AQ
NHP LNGLGH \ RIXQDipU [P SIAOQIK-SDR IMMUIN G QI+ \ H NDABU % WQ EX YH EXQD
EHJ HU | ] HOSBU ELAQGNIQEH R HIHW RQGDQ HTH HELBD DCHRS WIUH KDQIL
DOAEL RAILQ KDQJ LNRQVDQWD RQGD GHIHHAHILQHNDLDUYHP NP « P Ne Q RDEL @LYX
YH.LEUJID\Ne G DQDH.RS EDNMLLBULOIQ GHGRIKGXU



%|0P  gQHPOL $QDHURSODU

w/ho Ql(0/@$l$ (523/ %5

. QN | QP L RDQ ED]x DCPHRS P INRRRJDQ] P DDUQ P INRWNRSLAL YH )
EHOWLQ | ] HOGBL DIDO>CD YHIP LMU ' OKD LAl ELOL blQ IGHIWNINDX RQ WEGRDIK
E OP « CHEDN® DEGU UHP DAN GDIWP @U%HJIH 0 DOXHCR 6\ WP DAWF YERMUR®RI\
MP OIEVHGH BEQP WU IRRIWDI@UO INIRE RBM$ QCELGL ' DAQGD oHN\L LMD + HJ
G\ DIWP >Q VRXQED 3< BEX\\ RQGONL YH MDUx(QGD MH 3<*  BEX\\ RQGONL J| U QA/GLL
YHLO MU

YDRMRGHY 1WDILOL G P . <

X] XQOXUD NDGDU GHILHELED Eo\ e NONWM * LLP QHIDW Y s
KDUHHM] JRXQX DIHRSWU ++AH  XoDk A Y
\ XYDUDNoDGA Ke AH LoHIMQGH YENXROY EXXXQCELQL oy T

JD HMRXN ER DU %U NDSV ®f VXIS ROELQL $JDU
\¢]HIQGH NRERQLAL PP o5xQED NRQYH\WV
\ DURSDNWU YH $pD WMWYQFD NRBQL oHYURMQGH Lo LoH
KDODDU J| U QU %U NP WU IVH KHP ROMN RDEL @LDQAON L %oKHP ROL \ DsDU
9o\\ RQGD IMH EXTOQN ELlUg| NHIVIHNOQGH » UHJ $ QDN KHP 1Q loHHQ YH( K GHIHIQQ
P9 AYDUQGED RGBXuX ERM\ HIQGH « LHVEEL @B . XY YH@IDUW DSDUDU Ne OV UBLL

NAD 0P DQGD SDOMBCQP D] VH « UIHAIMBLL DUMCQHGH B ER) XOXUDU EX QHGHQ®I IWDILO
NUQDQ WP 1QL DU VO DWHDQGAMMU  YH  °& GHe N HELQBU 91W.
\HICH 91W% GH NXOmM}@ELQL DW RMHJ ED4 QG VO R\NMMQ JD]XQD \DIW
GD DLELMBU S+ GDORNID\ % « IHBU + HP 1Q KPP « UP HLolQ JHHNOBU KHP GH
« UP H LDUAU + HP LQR® D DQ ERM\ HIQGHEIUKe AHJQE| @ QP HIDP DQx  \DMAMH
\ DYIX Ke FUHGH\VIVRNLRP \WASIVWHGLEP HP LML + HP 1Q RDQ EFM\ HIQGHKs AHE| @ QP H
]DP DQx  \DIMAAYH\ DYUX Ke AHBUMMVENURP  LoHILBU 2 WEP GDJONNR]  KHP LQ YDULH
Ke AH E| ©QP H ]DP DX GONNDGU  + » AHGH VMIQIRCBMBL GHP WU loHHD ElU
v SHRAMWGEWP XVVYHQ EP LIQGD]@UWASIWHGLL LML + HP KFP GH + 2 LA
\ DSXDQ WMBLCHNDED] SR MY EXOXQXUDU

SHIM.@QH GUHOOHUBU YH %0 GNP D] « LHALBU %bRN \H DRVSRUQBLH
GLHOOELBU SOJPIG JHUWOL WADINOR HIWRP IMQ YH FOQGIP IMQ GULHD
P H\DQ] P DDWXWASIWHGLR LM 51 $ VHRM LQLEDIND DQ EDNWMUIRMQBAL YDLGU

$ SDQEMWSHIVRQAWNDS NDSDN HY H\W RQDUx UHNVEODEVHBU SLEQIGDONIWE@L
SRWRSHDW \ DIDOU « URIHIWONDQDOD)Y  YHED]HQ YRILQDGDQL] RGB! KEL@BU 1 RWP DO
EDUON IGRDAQQ GOP L NRQDNOVGU %0 GNVEP D] LQKEIWUBLL LEDNRP EIQH KELB Li
SHIM. @ YHGR] IMNORQ WNGND L 80 L o)

Bacteroides fragilis

YORMRLCHV Y XIDWV G P \H
NDGDU GHILHQ ER\ GD SGRP RUIN  YDNXROYH D Ui Lii ., R
E| QHBULOHHY k AH\ DSR4 YDUBU d LIVBU YH ED]HQ NRD /ey .‘-\\l.g-
] LOALBURXIMUX@U YD]x\KUMXNDSW OG> U . RRQLALL v -l
PP \ XYDUDN NRQYH\V \ DUKRSDNWU . R XQ NDQQGD Py PG

KHPROL \DSPD] 9%\ RQGD EX@QN EU \HGP HQWV
ROGMMUKU . DED] ROGMMLDD  \KUX YDUBU LOVDQ GXiNx
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YHDUY | RIDAQGEDEXOQXU

YDRMR.GHVAWVRQY P G =

\ H NDGDU GHILIHD X] XQOMNWD \ XYDUDN XoOu \RQDQDQ ©
NDBV ] EU KeFH \DSAk YOUBU 6NGND ollVBU - % A,
ROGMWXU $ JDUNRRQLAL PP oDSXQGED\ XYDUDN LWCH sl W/NCa
XPX GHNOQGH NRQYH\V \ Dk RSONWU + HP ROLL \ D8P D] Py MG
YH D. KHP ROL\ DSCEL@LY%A\ RQ Ne OVUBLL EX@ON ELU Bacteroids distasons
\VHGEP HQW\ DSDU . DEM] SR MMWU KHP 1Q JHHWQU

(QDQGXNKYHDY | GRIDAQGD EXXQXU

0 DMXRNOD YDRAMRCHV P XMDAG X/ G

P \H NDGDU GHILIHQ X] XQOXNMD \ XYDUDN XoX
Ke ALH \ B4 YOUBU 7HN NAD JIQAU YH D G ] HM] i :;:_,\
IXXKSOU RXIWMMWKU . DKYHHYIL SLIP HONV \ B8P D] ’ Pv’ / e
NRRQLBL PP ob5QGED GALHHOYHS: WN@ G U %D]x ’
\Xu@k KHP RJL\ CebU ° & GHe UP H 60W « HPHL Mistutokella swaiey multiacidus
QH DUAXU QH GH HIHOY 5 LCP SIQH GLLHQDOLNDQIP IMQ
NUMBOYL RB! SROR. INVQ % NROMAD SHIM @ HIWRP MQ
YHEDUMDUCHGX\ DBGA 0 DQQUROCHIDA \RUIEIVROSR] W RDQ YH EXQXQ WM RDQ INL
D GKMELYDUU

YORMRIGHWRY DXV + « FHBUVBYXN \ XP XUBMHNOQGHRXS oD@k P
G P \H NDGDU GHILHEL@L . 0N EUP D D
JJUQ P« YHPHL WSINA + « FHBU JHHOGE! WL
ED]HY ol VBU RXAMMUKUDU 9] WUBLGH NCB\W OEXOXQXU
$JDU\ * ] H LQCH PP oDSXQGD GOILHHD NRQYHW ‘-,':-'./
\ DKRSIN YH ED]H) WIHONOINRBQLAU\ DSDUDU + HPROL  *
\ D8P D] 960\ RQGD JWDQ GUVHGELP HMRXWXU + HP 1Q
UPHL DUAXU .DED] GHLND RXS \REMWO
IHP HMBM RQX NXUDOGXpGAJ 6DOMQ THP HQBM RQX YH
P INIRNRSL LKIGLIHJ \ HPLGHYNRD FD D UGEL QL
YDRMRGHWKHBLRDRP LARQ P GHD
P \ HNDGDUGHILIHD ER GDG3U %M\ HIQQ \ DSRAD »
JIH GHIHY PINRWRSIN JJUQWN YHPHH P\OW % 7, (T
SGRP RULN \ DS>GD3U 9 DNXRORXUMYUCEL @BL . DS\ O ;oo
WVSIWHELB LM $ JDU NRIRQLELL \ XYDUDN \ Dk RSON
EH DPP & \ XP XUDN YH SDUDNWJ + HP ROL \ DSP D] Bactrts et
IADQ YHPH SLIP HOM] GU 9%\ RQ N OVUBLIQGH
EX@ON EU VHAP HQVRUWMKU + HP 1Q JHHWMQULBU
JHHOGE! NDED] SRMW /1Jl1Q GH\DERMWLDJ@X \RWXU LQGRO SR MW
$ P LQRDAVBLL NXOTIDEL Qb1

Bacteroides ovatus

PY PYG
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YDPMRICGHVXQRP LV + « AHBU PLE
P DIDWQEDGU * HHOGB! WN YH D ollVBU YH D o
ILCP DQDUROUMUU $JDUNRBRQLAL PP oQaD ¥4z, 1 =
JULEH D] RSONWU * HHOGBKHP ROL\ RNAWU ED]X\VXU@U  m e
\ HILGLVLNRERQL\ DSDU %0\ RQ N GVUBLIQGH EXTIQN ElU
VHGEP HQAROGMMUKUDL . DAEID]@UK\ RAVMU EDNWLIRMQBLL St i
YOLBU ° & GHe UK HELQIBU 601D UP H L HQIHO
600UQ YH WHKDER |HP HOBW RQXQXQ SR W ROXiX LB
D UQEL@BU (QDQ EDMN IGRDSQEINL \+]GMQQ VR DO VWHGU LB DN
G i Q@ ®@ HNWGELU

YDRMRGHV BIHJWLL. RNRIG YH DoRP DN (HNOQGHJ | U GELQ@BU + « AHBU
P G P\ HNDGDU GHILIHQ X] XQONVEGU

7HNWN YH D olV®U (HNOQGHEU 9 DNXROY YH D \SRU

J U QAN YHHD (LIONBU EXXQDELQL $JDU\ « ] H LQGH

JUEH D] SDUDN G ]Je Q NRRQLAJ\ DSDUDU + HP ROL . _

\CSPDJ@U SLIP HOM] GLBU 9%\ RQ N QVUBLIQGH TACS /\'\\/

EXQON EU HIP HQV RXIMMXUDU +HPIQ «UPHL by PYG

WP « B KBHU DQFDN « UP L biQ iDWGHILQU  YH

‘&@GH WP EU<UPHJUOU DQAN  °& GH D\ #

 LHGBU 9 RIHY 3LIRNDXHJSR] MWL 1 D& ORGLDQGU

. DIED] GHILLINHQGLU 3HIM @ YHNOQGDP IMQGX\ D& WADMNOR GLLHQ0OE LB 6XNUR]

\DOUQ YHP HOEIR] HP HQBM RQX QHI DA EX | ] HOOIL Y6 XQ.RP \NGHR D UGU

Bacteroides eggerthii

YOAMRGHV SEKQFXV + « AHBU G P \H NDGDU GHIlLHD
B\« NONWEU YH ELRDVD EX\\ RQGD JICRU\ BSP D HILGLGLL YDUBU EX GXWKP CD
SHOVRVWBVWNRN [ ICAWGBIL. D NRD D NDUIWP DN
PPN Q RDELQL $JDU NRBQLAL PP\ XYDUDN

NRQYHW G ]HM NHDWB \DXRSDN  UHQWGEU

3LH5HGXFHS $ QCHREIFDOO 6WMULQHG 3586 EMVHL 44 -, LAy
NREQLAL MH>IDWIMGEXIXQEDP RIDIN J| U QAN YHIU " R4
YHNRBRQL ODS% ElLD] GKDEs\eNWU PP 9%\ RQ W PG

N QVUBLIQGH EX@QN ELU VHEP HOWVRXMUKU h UP HN
l0lQ KPLQ JHHWMQPH DPD KHPIQ « HPHL | QP OL
| @ GHDUAUU % YIMIP LU GH D QL | ] HOGBLL J| MU
+ » FUHGXYDUXVLQI ROBMBULOHIU %4 @HQ E» WQ\KI@UKEP QRO MBLH YHSRCR I 1O
9%\ H GLLHQOOLEXOQP XiMU 9XQ@UQ \ DRQGD OINRP IMQ  NOQGLP IMQ  UILP SIQ
\WMADVNOD YH HIMRP IMCHGX\ DLUBGAMU . RUDP | HINRO SHIM. @ YH\H DRSRUQBULNH
EDNWURWEMAN HAML J| VMILBU 6NGND [EGRP LQDOHYI H\W RQDUGEDD YDILQD GxXiNk YH
DUy} GDQL] RO HEL@bU

Bacteroides splanchnicus
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SUHRMOD YDRAMRCHV EXFIDH 7HN GXUWDQ oV \ DEDELED QDGLH) NRD

] LOALBUGH\ DSCELED P YH P ER XQGD

RYRG oRP DNDLGU $ U IGDAQQ GOP L NRQONoMGU

$ JDU NRBQLALL PP oDSXQGD \ XYDUDN NRQYHW ’
JUEHD] SOUON YH G]J:QGU 7DACQ NIQQED “i Qm
KPROL\DSPD] YH °& GHUKDWD. LH HELQIDFIN 5, BN
\XUDJ| HGHILHAN ElolP GH  ° & GHGH« X HELQBU PY PYG

+ HP 1Q JHHWQUBU . DBV ODIQQ RTXUX YH GUGXYDLK

| UMD ELUEDIND VEEDNDQQ GEKD EXQXQGXUX J | ML LML Provotls meo i

X IEDND % G RUVBLL » | HIQH P WRVQIN HML J| MU

. ROUHD|@x YDLBU 2 NMMQ WP DD YH \RQN

WAHIP GLH oRN GX\ DUBGAMU . GRUP IHINRO NOQEDP IMQ SHIAM @LYH HIMRP MCH
GX\ DLBGU $ QFON ELUM_ SHIM._@H YH ELUM_GH\WADNOTH GLLH0O RDIQ LN WL EXOXQXU
GNOND Glii YH GUHN DEHBUQGHD MQ ]IW YH SHARQWAY RO HELEELQBU
%I OXFRGDVH YH ®GXR QJOAQH GHCP LQDVH \ DSDUDU 3UMRADD RMVGHD EX (HNLGH
D UGLDU

3 LHYRMDOD YORAMRGHV ] RRORRWP DY

+ o FUHDU P G P \HNDGDU GHIIHY T el
E\eNONMIU <XYDUON \RQDQUDU YH G IHM 0 Les, ~e- N
ERDQUU * HHOGB WN EDJHQ olVBU HNOQGH G

J] U GEL@BU |DNDAVMNGND ]IQAU\ DSP D]@U . DSV OdL

\RWYU $JDUNRBRQLAL PP oDSXQGD NLOMLX S

RSN YH WX J|UOQPGHHU %<0\ RQ N OVUBUQGH
ELRDVD FKRSSHG P FDAWH35$ 6 W P« NV YH\ DSXINDQ

ELU of NHOV RXIMKUKUDU 90X VIOQx NR GXUKFXGXU + HP 1Q

JHHWMQUBU °& GH +UPHO®U EDP@XK °& GH ¢ IH HEL@L (QGRO SR LW
%\ RQGD W P+ NV NRBRQL RXUXP X EDJHQ SUMRMIDXP IQFRDGD CGD J| W GELQL
%\ RNLP \ DVDOUHONV RQMUQQ WP QR YH VDOUQ 1HP HOMM RQX KDUo \ DNQ R® Dk
QHGHA G1D »UP QLkLolQ SROINULCP 1G JHCHENWRIRIH LIHHNHEL QL

SUWHWRMOD YORPMRCHV RIV  + ¢ RH ER XMLk

P G P \HNDGCUGHILHELQL* HIDGB o v A =
WN EDJHD olwYH GXD QAU GH D ey G jx /T
\DSCEL@OBU $JIUNRBQLAL PP oBQED G ]3+Q ~ 4 G

NHOUB NLOLVDX RSONAU 7DYiDQ NDQQGD KHP ROL
\DSP D]J@U %\ RQ N QVUBLL Gr]Je Q ELU EX@ONGN
JVMIU  °& GHe HDUDFIN  YH  °& GHe UP HBLL
WSH J| UH GHILIU + HP 1Q » UP H L DY ED]xWS®LL \H
P XVBN JHAMQLB % XFRUGDH \ CSP DJ@U % @HD
WIQUQ — MLSHIM.@* \H  \LWAADMNOQH GLH0OHU 70P P x NGRDP |HINRO
NOQGEDP IMQ YH HIMRP IMCH GX\ DBGU . DOQ EDOIN YH Dy IRD#QQ GOPL
NRQDNDASGU 6LMMP N HIH\W RQDLGDQ CEGRP LQDO\ DUDDU EDNi ER XQ DEVHBLL GLYH
GLHAHY H\W RQDUQGEDQ L] RB! HELEEL OMBU

Prevotelfa (ecterides) OFiS
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SUHRMOD Y%DORAMRGHV RDOY + « AH ER XK

P G P \ HNDCDUGHILHEL @ HHOQ®
OUMBUYH] ICALGLN DSDELQLSHSVRMMFBVRNRN IQALBLL WD v |, Svy  pmem
NOUKCEL QLS JDUNRRQLALL PP oD5>XQGD YHKHP RO ! e
$ WNDQQGD KHP ROL \ DSP D]J@U <XYDUDN NLOMIK YH by PG
G1JeQ NHIOWBGU %X\ RQ N OVUBIQGH KRP RWD
Exm YHG ] Je QELU\:{'G.P |_QM| U ®U1HKH LQYH Prevotella acerices) oralis
HGEGH 9w,  JHHWMQLBU R\NMMOH NDGDU VWBLH
HGHMBUYHKDYD LAOWP DA GENIND FDQG NDDEL (B
KDW LONXEDX ROX VENEEH) MWL VP OP HQ HIMIBL / OUQ / RQWD YH / DMIQ
GH\DLIER\MLD]@x \ R\WU + 6 RGP D]@U CP D NXUIXQ DHEBWNDIXGQx KDILFH
NOLDUAUDU h WIWRXQXP \ RX Gl GLiHAVDEVHBLL JHIVRONDQD@EDQ L] R®1 HELEEL b
6CNNDURNODWARWEGB YH VOIWD LB « UP HBUL HIHOAIU 6HORER X 1HP HOWU OP D
DLEQR YH \MB X THP HOM@®P HOU . DKYHHILW K SLIP HOV\ BSDUWU hWKH L
KIGRJLBP H GU ¥ SHRNMWGMWP XVIMDILK \ R\WVYU Ke AH H EDOG ELU %dDNP D] @Uk
WASIVWHGELO LML

3UHYRMDD YDRMRGHV GRHVRH.L P LB
P DIDWQGDGU 7HN olWYH D JLQAU (HNOQGH
EXXQCELQL$ JDUNRBQLAL PP oDSXQGDNRQYH\WWM 0 == N/
. DKYHHYILM\ OK UHNOISLIP HQAMJHOP L QN EDRRQXQ # =/ &
INGA J» Q@ QGHQ VRQD RURA D oNDU 7 DYIDQ NDQQGD %o PY PYG

KHPROL \DSDUDU 9%\ RQ N GVUBUCQGH KRP RWD
EX@QNGN YH ELUVHAP HOQM| U @ U + HP 1Q JHH\WMQUUBL
«UPH \OW LB KIHIEU VHXP LOYHL KHP
«UPHLKHP GHNDUERQKGIDMHP HB RQXQX DUMR
+ 6\ DSP D]@U + » AH MLQIROBMBULoHIU H WDVH® GUELUHJ IP RDIQ SKRVSKROBDH
$ \ DSDUDU ( WL DGx YERMBGH\P HIQCRIHIEXY WB\S P HIQORIHIFEXY WEIURKS & GLU
3 UMRAITP HDQQRIHIFD YH 3 UMRMIBGHOAFRDGDQ NRD. D sUP LolQ HINXOQ KGURJLLYH
VHOREIR|  1HP HOBM RX \DWBP PGU ' i GiHA YH RO HIHW RQDUEDQ 1] R
HEL@BU . GLP |HINRONOQGLP MQ \WADMNOR YHSHIM. @HGX\ DLBGU

Prevotella @aceoites) foeschii

3UHYRMOD YORMR.CGHV GHOARD P LB
P DDWQEDGU * HHOQM WN GHILO\ D JICHU .

YH D ollVBUUHNOQGH EXOQXUDU $ JDUNRBQLAIL PP ey ey
oD5>XQCD NRQYH\WV G ] J» Q NHIOUBZ NLOIEH D] LHNWGIU - <3, ‘-J\_f
. RRQL HADQED  NROWHOWN KDODDDU  EXGXQXU PY PYG
ION EDARXQ \HAQRL J-Q QG MEDH) MNRX
NOKYHM\ K U—Q\DBUP |—Q/\Y DsDUDU 3LIP |—Q/\Y OsP D m Prevotella @xeonies) denticola
INLWU VEOP @OQP XML %<0\ RQNe O UBLIQGHEX@ON ELU
VHEP HOM DDV 7DyiDQ NDRQQGD KHP ROL \ DsDUDU
+HPIQ JHHWMQUBU OP D 9w
. JHHWMQP H HELQ@®BU 60W « UHPH L HIHXD + « AHGH MIQIROBMBL EXAXQXU
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YDPOUQQ MDAMD]MK EXXQXU (WNXOR KGRJLL YH VHORER|  THP HOBM RQX
IGHONINDK RQD \DWBP H3HU ' L GiHN HIHW\ RQOUQEDD RGB! HELEEL QBU
. RUP IHQNRO NOQGLP IMQ  WADMNOR YH SHOM.@H GX\DWBGU 3HIM.@. YH
WADVINODH GLUHQ0O MW UBLLWVSIWHGL B LiMLJ

3 UHYRMDD YDRMR.GHV P HDQQRHIFD 0 HDQQ

\ CBWIX|DQQGLAHN EX IMP YHLD LIMU DOINVRQUDGDQ e
DQOIr® XMNL EX P DGGH P HDQQ GHILOSIRRKH 1Q “,’7-1/3_ NN
\ DSA4QGD HIUP DGGGIU 6DNNDURORN [D\ >t \ONNDLROBN -, 8/ [ 2=

YH QROONNDURORMN WE®BIH D U® > WHGEH GEKD VRQUDDLK Py PYG
D QIHXV LoHIMQGH RN VSHI LN HSIMA GHILLMEL B L R
YHEDJ\DB:{.P (B'UB"D U(P Xﬂ)lDU P L B P Prevotella macenies) melaninogenica

DUDVQGEDGY 1 DALHD P X XQXXUXQGD ROELMBU
$ JDUNRBQLALL PP DIDWQGDGU . RRQQQ RUBK
NR X NHQDUDKGIKD N NKYHHILGU QN EDA RQXQ ~ » QF J» QBUIQGHSLIP HQW
JHOIP L HQ ID]@GU $ WNDQQGD SLIP HQAJHOIP L R® D CELQIMYIDQ NDQQGD M 1
EHOWLQ (HNLGH RXU 7DYIDQ NDQQGD %oKHP ROL J| U GELQL %\ RQ Ne GVUBLIQGH
EX@QNGN \DQQGED [SOM GHNOQGH VHGEP HOM DSDUDU + HP KHP IQ KPP GH 9 LW.
JHHWMQUBY + HP S+ W KHP °& GHEDJHQ  °& GHe+H HELQBU +« AH
GXYDUQQ\ DSASQGED SHSWGRI OMDQ WEDND LoHIMQGHKHP GLQ KHP GHGIDP LQRSIP HOM
DAW EXOXQXU  6ILQIROBIW YH % SHRNMW GMP XVV DNAYIMBLL YOUGU ' L GUiHA
HIHNM RQOUQGEDQL RO HBLEEL Qb

AWRMOD  YDRMRGHY QMHY  +HP

VINNDLIRNODWAN KHP GH - SURWRORNAWY P LB N~ P ~ 3
P DIDAQGEIGU dUWBU EDIHQ NAD JIQAUBU # i ) B,
\DSOLOU . RRQBL EHD] RSIN YH PP asqameu /o ~» &y
+ HP ROL\ DSP D]@U ED]HQ NR&QL oHYUMCOGH\ HLEGLWEN PY PYG
FLU HON GHILIP LJ| U GELQ@L. RRQLAUS 9 , (N DIMQGD
SHP EHWWKQREX  X»P D \DSDU X\ RQ N GVUBIL Prevotella (xenises) disiens

EXQONW JWDQ GU VHEP HOW J| WMIHELQBU  + HP 1Q

JHHWMQUBU « UP H W] X RUEP GD HYHOAU
\DINOHIMQGH NDJHQL MQGILHEL OfBU (W Je Q LoHIMQGHMQGIUHEL @B + LSSXDA
KIGROIH KEHBU 6+ SHRAWMW GMWP XD YOLGU 3LIP HOBM RQ KOUo  3UMRMID
FRERIMH EHY HOU 9DIICOOIRIDQQ  MQL RXMMUKUDU $ EGRP LQDOYH « LRIHQMIO
HIH\W RQDLGEDQ D UFD Glii GLiHAHY H\W RQDUQGDQ [} RBI HELEEL @BU . ORGP IMQ
NRUIP IHINRO YH P HARQGDIRB! GX\DBOGAMU 3HIM.@. YH \HDBRSRUQBLH
GLLHOOHLBY 00 Q\r %<ONEP D]@LKYDLGU

3 UHYRMOD YODRAMRGHV BLYLD +HP

\DNNDURNODWAN KHP - GH SURIWRORKAL P LB , ..»’//° N
P DDAQEOGU d UIMBU YH] IQALGU\ DSOUDU <DQRND ”os ;;",3:‘/

JUP QJDN NRN |DQQHELEELMBU =IQAU\ DSWNDUQGD  * S 4
SHFEVRWHBVRNRN ] LOALMBIL L1 NDUP D]@U . RRQLALL PY PYG

PP ol5xQGD EDAN \ Dk RSDN YH XM\ . RBQL
HAMD>QCD \DILGLM. HU BN YHUIU 8 9 0N DOMQGD
SHP EHNAP 4 x &P D \ DSDUDU %X\ RQGCD EX@ON ElU

Prevotella macteroiies) bivia
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o NHOM\ DSDUDU + HFP IQJHHWMQUBU hUPH W] LB KYHOAIU . DJHQL  \DI\AW
VMOQGULBU * OHR® [HP HOBLBU 6+ SHR\MWGIP XVMDUX \ RNMU 3HN oRN WU
NERUP |HINRO NOUEHQM @) NOQGLP IMQ YH HIMRP IMQH GX\ DBGU SHN D] NP x
MADMINODH GCKD D]ELUNAP xIVHSHIM @HGX\ DG %<NEP D]@LKYDGU

3UHYRMOD YORMRGHV FRUSRIV P LB

P DUDAQGEDGU 7HN WN YH D ollVBU (HNOQGH
EXOXQCEL@BU + « FHBUNRNRG (HNL GHELUORN QDGILHY 24,3 WA
P \H NDGDU XD\ DQ ILCP HQ®U (HNOQGHAU $JDU "w} -

NRRQLBL PP ob5xQGD NRQYHW RUMA NLOLEH D]
OHYURL NDKYH U-QJ m_G‘U (‘Q\I' ED‘X RQXQ Pravotella @aenices) COIPOFS

Je QBUCQCHNCKYHUWHQILYHW K SLIP HOMHJU %<0\ RQ

Ne OVUBLL EXQONAUYHLSOW VHEP HONM | VMUILBU WE Q

GHMH \D>XPDD PHLOGU +HIQ YH 9IW .

JHHWMAQUBU . P ITHINRO YH NOQGEP MCH GX\ DU SHOM.@. YH WWADMINOTH
GLHXXOHU

SWHWRMOD YODRAMRGHV LOMPHAD * HHOOM

P LB P DUDWQGD JIQAU\ DSP D DP H LOO /-
oRP NOUWBU  EDJHQ P \H NDGDU X|D\CELQBU &=/ /ff',;.\
. RRQLAL PP oC5QGD WDQWOMVHD YHKHP ROBME — py PG

. RRQLAJ HNGINFH RSDNDIMJ LN EDX RQXQ  INGAL
Je Q q}Q\RQ-D ’\RGRQEUN’UD % X NDKYHYH D\ DK U_Q\l Prevotella exenoies) intermedia
DOELQL %4 @QHQ WKU@UQ * OWELLL XD INGA. J» Q VBYIDQ
NDQx LoHHQ DI DLGD M\ CK SLIP HOW DSDU * HLNDDQ * OM
INL YH +QF Je QBLGHSLIP HQA DSDU 1 DAUMXI@U

YH JeQHNDGDUSUPHOMDSPD] . RRQLAU YH «QF Je QBLGH NAP A x
IGRUADQ YHP H H EDIOUDU ) RUADQY JHHOG®! SLIP HOBM RQ LB ELLOMWMALU + « AH
GXYDUQGED\ HI DQH GEEDMN CP LQRDMMRMUDN PHVRELCP LQRSLP HOW DUMEXOXQXU %<\ RQ
Ne OVUBLIQGH EXQONGN LB ELLOMWM P XNRIG ELU of NHIV EXXXQXU 3HNoRN XU KHP 1Q
JHHWQU 9IW, < UPHLWP «® KHJ hUP H W] NRQUDQADX RQXQGD LQKEH
RXU ‘& YH °& GHeWHOBU ' HWXKIGRAGPH ¥ SHR\MWGM XVIMDILK
YDUBU YDIGD Glil GLHAMYHDIY P XNRIDW& LB LOLOHY H\W RQDUEDY EDJHQ SO UWYH
DEGRP LQDO HYH\W\ RQDUGDQ ] RO KELEELQBU $\SDUBM DWSDUILQH R WMQH YH
VHICHE \ « P H LVAP « & KBHJ

SUHWRMOD YORAMREHYV WP LR (MN\L  DGx

5 XP (QREIAMUXP LQFRDIGU ED]xOMDAUBLGHEX tHNLGH ’
DGDQGU® DNEGU  + » FLHBU P LB Y ////,
DIDAQEDGY  d RUIXQONND P DUDWQEDGU -
< XYDUDN \RQDQUDU JHHO GBI NDSW OGE WU + « ALHBL Py PYC

LN EDA RQXQ  INCQA. J- Q@ QGHQ VRQWD  (iH®GU YH
VWRSD]P D LoHIMQGH LON®T\ RQ AMP GLL RUB D ohDU
35$6 PHADGD DOU\+]H IQQDWOGD PP oDSXQGD
GO GU P HAHNWL. NRERQLAU\ DSDUDU $ JDU\ » | K LQGH
MVH NP HJ SDUBN WDQWONVHD NREBQL \ DSDUBU %60\ RQGED EX@QNGN YH \ CHXNDQ ElU
VHGP HOVROGMUKUDU ~ °& GH + WHEL@BU DPD  YH  °& GH «UPHOU

Pravotella @acerides) ruminicola
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$ QOHREIN U LoHIMQGH » UHAEP HP LML P XKWP HBR NXY YH@I R\MMD GX\ DLBGU
*ONR &2 KHPH R WMQH % YMEP LQBIL P LQHDO@ P HMIRQGH YH YRDWO, Dl
DMBLL DVHAKN DAWP HA/GEs WIN DUWL] REs WIN DUW LoHHD ERVA HIQGH NRD), » IH.BU
$ ] RARD. QDuxROUDN DP RQ. DN YH SHEWWBLL NXCII)CEL @1 DQFON VHEHMEP LORDUVBLL
NXCEI)CP D]@U 0 HMIRQICH YH P WMQH EL@HD SHNoRN VKU LolQ « UHP H L DA HML
JIMMIU (P GHQ 0 D HKRI G{pQED [BU OF SDMZ D N XOIELQBU 9XQD WP HY
R VRKWRP HR YH R \RFKWRP HE LoHILBU 6ILQIRCBMBIL YOUBU ;\@Q [\®& YH
DLLELCR] X |HP HQ@LBU 3 UMRMITEUM\GHD EX (HNLGHD. UGLDU

3 UHYRMOD YORMRGHV BIHYLY . RNRG YH DRYDO
UHNLGHAWU h UHP KN LolQ KPP HIHH\MOQP H GlUo Q\e KHPH .- ~_ %,
KeFH LOHIMQGH VRMOGRU ' 1D] @k YDGBU A~ s LM s
) IEUGRJLO HDWD] NRQGUMO \é @D K\ DXURQGD] MUK " WG
\RNWXYU hUPH IMMBIL NUWN R® D >S °& GH
 LH HEL @B ¥Y&N0ON YHRUIDO CR]DQG]P Ll\FQj\bM@U Prevotella @weraies) brevis

0 HIDP RQY YDRMR.GHVK\SHP HIDV
L PE\e I\EMA\GU+-RJ-{BU\XY[1_(EI\IXOGM]D $ ,
\RQDQU VWRS®]P DJWDQ OdyloHIU (X ] RDW RQDUQGD , auy
I\[B\AOORGIELCDL+-RJ-{]}UYR(X\AQH<\A\}(DI-G—LIBU[I}D\I pY PYG
\Di YH JONRMD loHP HGU $JDU NRBQLAL R
oD5XxQGD JUWEH D] EHQHNOL JWDQ GBU \ DSx J|\)(M.IU
95\ RQGD EXTQNGN YH |G\ B of NHIV YHIUBD S+ \ x

HNDGDU G ir U UBU . DUERQKGID@U * UP H L DUARJ

YH °& GHD\3 « UH®BU GDQ ID]® W] « UP H L HYHJD * O\EP IN DUW
GH\OEERW.AB AP H OGU WDOAR MQAUPH REMO YH . P HNOOWR MEHD DUW
« IHMELQBU 611QIRCBIMBLL \ RNWU 1 HRP IMQ NDQDP IMQ  SROR. INMQ % NROWAD YH
HIWRP IMQH GX\ DU CP D SHIM. @) EDVMIDMQ YH ULDP SLIOH GLLH0OEU YDUDN YH D
| RDBQGEDQ YHN SHWRL] R®! HEL B

YDRMRGHV GYLL P LB P e \,
DUDAQGDGA =LCAU \ CSDEL@L YH D X]D\ CEL@L $ J0U //_-d
NRBRQLEL EDWN \XYDUDN YH NLOL VO UHONWGLU

(N EDARQXQ LA J» QBUQGH NCKYHHQIL SLIP HOW

JHJIU + e« AH G)(Ym P BR ALCP LQ:SLP HON DAW Bacteroides levii
EXQQXU h UP HN L0Q KPIQ YH 9IN . JHHWQLBU

6+ NMCDAVYH JOMIP 1O » UP H L WP « B 16HJ + P HGHD

GOP D R \RFKWRP H E WHOM ®QIU 6+ SHRWWGLP X\WD]

DAY YDLGU

I’YG



%|0P  gQHPOL $QDHURSODU

5 LNHHOD YDRMRGHV P LELRIXVXV o e sy
YCAMRGHBLGH SHN EFNBP H HQ IGH IMNOQGH K ALH =7~/ 7 )\
P RURBML YDLBU YR @k P GD P\H by e’
NDGDU GHILiAU 7HN ollWYH D NAD JLQAUGBL \ CEDEL @B

MEFQNQM] |_Q]LQ RJM:) GD Ke FU_[B.U u_u_L(B.U $J|1J Rikenella @acercites) microfusus
NRBQLAL PP \ XYDUDN JU RSDN YHKHP RORRMY

60D KHP 1Q PHIDGRH *UPHL

DUAU h UP H EU.0QW HLOL NUMEOYL R®Y

Q-RP IMQ YH UICP SIQ LA KHOMIU YDMWDMQ NROMMD VHDBWD SROR INMQ % YH
YDONRP MCHGULHOOEU & GHID\% s UHJ °& GHKlosUPH  °&GH GONND
FDQ3 NDDELQL. DJHQ MQAUPH - P HNQOWR MY DAW CSCP D] LQDQ YH VYXN
GiINAQEDQL] RB! HELEEL@L

) IEIREDAMU  YDRMRCGHV \XFRQRHHV (Q ERO . ’}\ !
(H\LGH JOFRH XP HY |OXIG FDUERQDM ELRW loHIMQGH— © @ * ;7
o« LHBU + « AHBU NR\NRG HNLGH RS P LB  PY-rumenflid PYG-rumen fluid

P DDQEDGU . AD QAU YHD NP HBU
\ DSCELMBU 0 INNRINRSW VI LENRN YH D

SHEVRUHB\VRNRN Le NDU{DEL QL 5XP HQ

|G JOFRHAHOREIRH DIDU 5* &% «]HIQGH PP

oDSXQGED NRQYHW RSDN SLIP HOM]  EDJHQ Dk LHNOL

EX] VBQHW (HNOQGH NRBQL\ DSDUDU %4 @HY ELUVKIX DQDHREIN NILGD « USVEP HP LiMUJ
5*&$ «]HIQGH ED]x NRBRQLAJ J|] LB J|U®HGU P INRARS LB GH ] RU WSIW
HELEEL@BU DOFON NRBRQL oHYURMOGH\L HORELR] XQ 1H.P HOBM RQX\ @ RX(DQ KODD
QHEH B VEQP OQDEL@BU %\ RQX EXQONDIMAMU h UP H IMMNBLL NDCUKW
NDUERQ YH D GDKD X] XQ\ DI DVMB{L GDORIDQ\ Dl DMMBLL NREXWUE [} RYDBUF DAG
XOIGH R MMQH \RGXP EIRM) EDJHGH SCPIQREHJRF [AG 1+ DDQCH
FHOGRH FDUERQIF CAG ELIFDERQDMEXITHU LRDIXUQ &2 YHP L.QHDOJHHWQUBU ( Q
FRORDUN °& AYDUQED* HBU  °& YH °& GHe UP H GU 0 HEOELBINGUCH
\RQ GHHH GX\ DLBGADU ; \ QGO DMWY DSP D]@U 61LQJ ROBIMBUWASIVHGL EP HP i)
$\ QLP LFALR RUDGD MNGND 6HBCRP RIDV NP LQDOAKP LBELLD!

Fibrobacter (eacteroites) ~ Sticcinogenes

%DPWUR.GH\P DFDFDH P G P\H o 4, ¢St
NDGDU GHILIHD E» \ » N® N NRNRIG J| U Q@ P GHELU $ JDU oy e
\e]HIQGH 1QAJ QGVRQAD PP E\ e+ NONMYH
JU_\ H,LQ."Q\DLI\F{RQ_BJ \ I:SIJJ X]D\ m LQ\P Em ij Bacteroides macacae

NCKYH WHILVA DK SUPHOBMRQ J|]1GQU 9%\ RQ
N GVUDLIQGH EXOOQN of NHW YHILBU 3LIP HQMM RQ
WBY(DQ NDQx LB DWBU KHP ROL \DSPDJ@U . DEMD)]

SRIMWJ DMQJQ. KIGRJIH KHJ 9 RIHVSURNRXHU
R\MGD] « UD] QHIDANL 0 HODGIRQH« UHP HL LDWALR DFON KHP LQ |RUP DMIXP DUDAWH
7ZHK) LBDUR D]
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6HED@HOD YORMRCHVWP MAV

P G P DIDBQGED RV (il |@P DMWY e -
$JDU\«]H IQGHNRBQLAL PP oDSXQGD\ DXRSDN YH Ay
SLIP HOM] GlU 9%\ RO Ne GVUBLL KDL EXTIONAU WS» Q
VOUA® Dk LB +  JD] ELUNQWBEL. NCEDUPNGU HNOQGH
\¢]JHHoNDU °& GHYH QA DQP RX LoHH) Sehaldella i) termitidis
RWPE -UHPH KIHDU . RDJe®I SUIRMQBLL
MQAUHP H hUD] NWXD] YHWNMQe LHAP L\ R\NWXU h UN
DIW&2 DWHBWHDP RQ D 1IQEWUHJU * HHOQ® IDWH
YHGRP X] @LEDKDWRGN RX(MYLP D]

YDRMRIGHV B GXV

P LB P ER XQGDHIWYHEROML.CDB p
ORP DNDUGU <XYDUDN \RQDQUDU YONXROQ (P i =4, “'\“':__'_,'\
E QHBU J| |GRHELQL$JDUNRBRQLAL PP AYDUWQGD /7
WOQWOMHR YH G1Je Qe U %<\ RQ Ne GVUBLIQGH DoN PY PYG
U‘Q\DLV‘GP |‘QN\ BSIBNINY) EXW \DBP D](DIJ +¢ HH Bacteroides capillosus

GXYDUQGD GILP LQRSIP HOM. DUWEXOXQXU MINGQD RIUN

JUP QJDN RP DD UDIP HQ« UPH7Z HI) LBDUAU

YHQRQHP HQBW R® D¥CQDUDIP HQIHP HQM RQ\ DSCELQL+ HP 1Q+ UP H LDUAGU
‘& GHAL °& GHID\* «WHJ °& GHeUPH ' 1D] YHIRMD®] \ DSDU ( W]
NRQGUGIQ + ODW] K\ D@ LIRQGD] WASIWHGELR HP LML 3HIM.@. YH \H DRVSRUQBLH
GLLHQOEU . REP [HIANRO P HARQGD]RO GR\WM.@H GX\ DWBGU $ 05 GDQ EDVENGDQ
NWAWHGHIQ\ DIDDUGEDRL] R®H HELEEL QL

5 XP LORDAMU YDRAMRGHVDP \ (RSK.QV

P LB P DDAGD RYRG oRPDNDGU §¢ Ve
3<PDWW EMHIGH GXD AL <WHOBU EDIND e e o ee? e
ERV\ HOBUOGH SERP RUG P J| WMILGBL 8 ok \ XYDUDN PV PY-maltose

\RQDOU KeRH J|YGAL WiPli J|U GELQL $J0U

NRERQAL PP ob5XQGD NRQYH\WV X@N JUWEH D|GU Ruminobacter gacercies amylophylus
$QHREIN N LoHIMCQGH « LHVEP HP LML $ P LOJ@k

YOUGU IMAKD RN 7Z HKD LOYHL LODYAXDEL QL

hUPHN 10lQ &2 D[CPRQDN YH K D] EU IHP HQ@QHLQL ElU NDUERQKGDN
JHHWMQLUBU $ P IORDUWYH\ D0 DUW JHHWMQP Gl RNWYU 6HO &) X MQELHP H GU
DiUP HEGHORN GX\ DUGAMU VWWINURP @UKYHM LQJ ROBIMBLL\ R\NXU

$ QIHRKIEGN YUDRMRLGHV | XUFRVXV P
LB P DUDAQGD SGRP RUIN RYRG oRP DNDIGU 7THN & -, A
OUWYH D QDGILHQ NAD JIQRUBU\ DSCELQL+ « ARHBUQ < R Lo
KDUL UHNOQGH GDOMTELORU ROGX MSINW $JDU © -~
NRERQLELL PP oD5QGD JUWEHD] SOUDN YH

(€ ] Je @ U o\ F\Q Ne m/u'B.lm_l Exm YH Anaerorhabdus Eaceoies  furcosus
VHGLP HOWJ | WMLGBU + » FUH GXYDUQGD GLDP LQRSIP HOM

DIWYDUBU S+ COFMDQGNDDEL@BU °& YH °& GHeWHOBU °&YH °&CGH
« UPHGU 0 DWW YHP DOQR X IHP HQ@BLBU ) RUDB]@XYDLGU ) LEUCROLQ HIWD]
NRQGUAQ D] ' 1 D] WAMSIWHELE HP MU 611QJ ROBIMVBLL \ RNWXYU $ NHOHJ DSVAL
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DEGRP LODCHY H\W RQ@U GiiNkYHDY HY H\W RQDUQGDQ L] R HELEEL @L

YDRMIR.GH\XUHRO WEXV

P LB P DDWQGEDGU P\HXD\DQ . = -
|LOP DQ@U \ DSDEL@BY 3ROU NLSINGLL YH O MKIQ12 -~ ~ /7!
WSLQGH KDUHNHBLL YDUBU EN] KDUNW RW ) @J HOMDLK PY PYG
\R\MU $JDU NRRQLALL N IDING ElolP GH ROEL@L
GDODON (HBLLRDQ PP oD5QGD JULEH D] UHONM
RUBV NCEDLP %1 NHQDUDU \ D >® %1 ELLNDD P LGLHAK H
YDLDQ JHQLIOMM YH D) DLk EXUKIMKLP X ElolP GHEU  LQAL NRBQL GHNODGH E» \ » P HJIQ
VQUDUQGD D DD GHOMBUDODU EX VH KDL L ° DoxLBDJ DD EDNG>QED ] | ] BRU
o5\ RQ N QVUBLL SDUDN YH]D\ ¥ ELUEX@OQAGN J WMIU  R\WMMQL\RBLH EH.BU
DN R\WMD YOUBQGD FOQG NDOP D]@U + HP 1Q QWDMU YH &2 YDURIQED
« UP HDURU . &1 WH IMEQGU IXP DLDW NMQDBIQGLLIHU 2 NMGD] YHs UD] SR MW
OMQH GH\DERMLD] QHIDAMU BMINIRP Mk EXOQXU  + IGLIRWD  \é QW \ DSDU
MDAD]|OX YOLGU ' 1 D] YH IRUDB]@X \ R\WWU * Lii GHA DY JHJIMEO EDUON
HIHNM RQOUQGEDQL R®! HELEEL @bU

Bacteroides ureolyticus

7VVHHOD YDRAMRGHV SUDREXWD P LB

P DDAGOGU +DHHEHEU ++ AHBU EDJHD vz—/a
\ XYDUDN EDJHQ YU Xo® VRQDWDU DOAEN VRQ@AQP D D /‘J
\ DNQ UL J) WMILBU 9D1HQ ER MLk P \HX]DUYH PY
ILG’ m U-I\QKEH \]I u @LIBU $W|\Im D]Ilm PP Tissierella (eacteroies) ~ preacuta

oD5>QGD \ DQGDQ D GQMAQD P RDIN J| U QAN YHIU
+eAH GXYDUQGED PHVRALP LQRSIP HE DUW EXOXQXU
X\ RQ N QVUBLIQGH EXMONGN YH EU HGELP HQWRXiXU YH °& GH
o LH HEL@MBU %4 @HD» 0 \XIMIQ ELUM QMDALQGLY HUINM_KLS SXUDWKIGUROLH HeHU
YDRMRIGHV JUDALOL P ER XQGD LQH _
ORP DNOLGU + HUINL XFX \ XYDUDN \VRQDIQU ) @J HOTDLK //// “r—,
\RWKU @7 Z MKLQI2 WBLQGH KDUMNHBEU 9%0N] KDUNW e
WW $JDU\«]HIQCH (X W5 NRRQL \ DSDEL@BU _ PY Pe
W\I{'Q PP d:B’qI) I\F\Qﬂ'l\l\/ — DJDJ‘G‘CBQ PP Bacteroides gracilis
oDSXQGD _\ D >X@Q PP oCBXQGD RDEL MLIYD]X\KIMDK
RAMIMQ RBLDQGU h UHP HBLLIRUP DAYH I XP DUDALB DYRU
1 D80 HOMYHOIU 2 NMGD] QHIDAMU / 1] 1Q DUMIQ YH RQWD GHNDIER\WLB
HELOH ' HWQ KGRJIBLP H « UD] YHO RIH/ SIRNRXH/ QHIDAMU &P SKBELRMU
FOQHODURM DoRN EHY HJ :  ROQHORDUI @J HOMYKDUANHAY LD, S GHELEEL QL+ HUINML

GHDD} | RUDAQGDQ YHGLIHAHY HW RQOUQGDR L] R®! HELEEL QB

LFKHREDAMU %DRMRCHY QRGRKV P R
LB P DLDAGIGU + DHHM] G] YHDKOUOH R, e e
ORP DNDLGA GNGNIDWA YH D oll VBUGHNODGH EXCXQXUDU . e
+eAHBUQ XoMk WiPLli (HLGH \RODQU ' LUHW

SUBDIDAW (iPli  XoDUQ JU®HL N QWU

\ 5@ DVQGEDQ GIKD GHIHOLYH LGHOAN ElU EXQXGXU

. BBV GIQQ YDWBUx \BYAP DBGU CP D oRN D >GD SLOL

EXOXQXU 9 Ll @V YH NRRQL P RURBMAL » ] HICQH AML HEHJ $ JDUNRRQLAL « 0 IDING
UHNLGH RDELQ@L — PP oD5xQGD SEELOYH D ERQPXN UHNOQGH % WAL NRXL D HV
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SDRYQ WUBL VLD >QGDQ RXIMIUKOU — P XNRG 0 WAL NRBRQL GIKD D] SDIRYR YH
QRAQYD]U &\ RQDU\ DSDQ \XUMU VLD >QGEDQ RXIMWMUXOXU — MUN GUNRBRQL & WAL
NRXQL DSDRR \XUMU DD XQGD0Q RXIMKULKOXU WINLDUD DQ SDVOMBLGDQ VRQUD \ANGND &
WSL NREQL JHIU %X EDNMUIQIQ NREBQLAIQQ K-P HQ DBOGD DMWRXIMKUX LolQ DIDU
loHL of NHJ 9\ RQGD EX@ONGN YH EDJHQ JWDQ GU ElU VWGP HQM DSDU &2 DW
WHXPX YH7ZHK) LB«UPHBLDWAYDE Q. °& GHeWHHLOBU °& CGH
+UPHOGU S+ X WOH HGU LML AU JHIP H lolQ WSW\D] YH DULQQ
JHHWMQUBU / LONRP IMCH GILHQOOLP HARQGD]R® GX\ DBGU QN EDX RQXQ  >QFx
KD VIVQGD WURMQL NUMECYGLULGBU d LW RMDNG YHNe o0 N EDU KD\ YDQOUGD KDWEGN
HMHIGLU SLOHEH NDUXKD]ADQDQ DIMIKYDUBU (QVDQGED SI RGN ) IFGRP 1D
\ DLDDU GHNXELWYV+ OHGBLL UHABO MA/OQGHDL R KBLEELD «, ., v/
‘..-N‘ ':’ ,o'
3RBK\WRP RQY YDRMRL.GHV JLQILY DOV o PYG
P LB P DIDWQGDNRNREDLQ| U Q P » QGHAU

P \ HNDGDUX]D\ CEL@BU . RBQLAL PP oD5xQGDYH
NRQYH\MAL XQPX Je QGH M\ X SLIP HQW\ DSDUDU
.ROMM YH NDQOPIMQH GUHPOEU  h UP HBLL
P HARQGD]RO \DIWD O HY P RX

EU.OQW\ HLOMID>QEDQ HIHXAIU ++ AH H EDIG YH
RAMIMOH GX\ DU NRORIHD @k YD 9XQDUQ VMWD EHY HIL FLIU\ DSXGD R® DGXIx
MMMQ SLIRMQD] RTGXUX ) (0 6 MP SR\ XP XQGD $ QEOD 1 MDQ RUM D
NRQX® X YH JIQILYDQ RDUN DGDQGU®@ MU ' RPX]@WD VO N VU HQVINWM
HELAWILQGH K @ LAWK HQ YH | @ P & VRQXoMQDQ GNURAN HIH\WA RQDU\ DSDU %X
KDUo SHN oRN YERMIGHHH. \ B blQ EX WMAD \ROXFX | OP BIEIW H  3HBWERIONDQ
VEEDNDW& LoHIMQGH OUQ LKWYD HEHU + » FLH GpQD VDD IRMROBD] $ YDUBU . R XQ
HIMRVMWMIQ DI @ WH HeHJ

Porphyromonas ecenices) gingivalis

O’ -:'/
YDRMRGH\SXMUEQY — 2, 2w
<XYDUDN XoOUD \VRQDQDQ HilL oRP DNDUBU %R MLk pY PYG

P LA P W 8 m ELU\m"\L Bacteroides putredinis

(P Ll RDUN J U GELQL6SRD EHY HAMQL I DNDMSRUX
GHiLQU ‘& \H GININD NDGDUGD DQDELQ@L$ JDU
NREQLAL DQHXFX (HNOQGH PP oDSXQGDGU ' RQXN
JU P DWYH EDAN 3HN oRN XX °& DIDWQGED
« LH HELQL 9D]x \XU@U ND QCP %1 HW MQGUHEL@L . DEMD] YH IIEUQRJUQ \ DSDUDU
HDWB] NRQGUWD ¢ D] IRVDW] K\ D® URQGD] \ DSP D]@U ' 1 D] \ DSS \ D8P DGAIx
DoN GHILQU + 6 \DSPD] CPD DHME@ NDIGx HP HGIMIU &OQGDP IMQ
P HARQGD]RO FHR IMQ NREIP IHJNRO YH HIMRP IMCH GX\ DUBGU 7HADINOR YH
GRAMMNOMHGLHQOEU * %iNx DEGRP LQDCHI H\W\ RQDU IH\WRCCEVHBUYH DN GDQL] R®A
HELEEL QB
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YORMRCHY RDXDY P LB P
DUDAQGD RYRG oRP DNDUGU d UVBU\ DGD NAD JLGALGBU y
\ DSDEL@L$ WADQ® DIOLGD NRBQLAL LQH XFX tHNORGH — “ ¢/ o\
KOU NDEDUN YH QRQKP ROBMAU %0\ RQ N GVUBLL " PG

EXOQONAU YH DAWRXWWYXWP D] 7ZHK)  YH S+
cUPHLHYHOX® YH °&GHeUPH +IGRWW QW
\DSDU HIDW|@x YDUBU ) IEUQRJUQ K\ DXURQGD]
NRQGUWD \¢ @DM] ' 1 D] YHIRM D)@K\ RNXU + LSSXUDKKIGUIROH HEHJ . DQOP IMCH
GX\ DWBGU" KINGDQ YHe LRI HQWRCHY H\M\ RQDUGDQ ] R HELEBEL QL

Bacteroides coagulans

YDRMRGHVSQKP RUQMV P LB

P DUIDAQGDORN N o» N NRNDLGY 9ERMRGHBUQ JHIHD L
Ks ALH P RURRMMCH X\ P D]J@U 9%\ RQGD P \D /%"

NDGDU X]D\DELQL ' DP D Ks AHBLIQ EU \ DR& GiHJ by PYG

\ DLASQGDQ GDKD JHUMY %4\ RNIP \ DDOMWBLH YHLGLIL
FHYDS@WD EHY H HY EDIND Y%ORMIRGHBU YDUBU DN
Ke AH PRURBVBL LI NRD FD DUCELQBU 9RID]
IGRDSQED + W\ RXQXP  \ ROIDK HIH\W RQDUQGED \ HJ DBUDU * HOHO GBI VHNRQGH
HIHW RQ EDNDADU ' LiHA Gl EDU R XQ HIH\W RQDUQGDR EH 1Q DVHBUQGHD
] RO HELEEL@BU $ JDUNRRQLAL JUDQ GU LWQH XX GHNODGHAU 9%\ RQGD « UP H
VROXFXQGD EX@QNGN J U ®H EHJOWW 3USDID@LED JHHOGEB! ER D MWD
ROOND@QU YH °& GHeUPH ' 1 D] YHIRVDB|@XYDUBU 7DYiDQ WONHDAQD
HOMNWM KELQLILOGH| @ P GIVRQXoMQDQ HY WL RQ@UJ HOMEIU

Bacteroides pneumosintes

YORAMRGHV DVDFFKDIRO WEXV P LB

P DUDWQGED NR\RG | LOALBURXMXU . RERQLAU “ 4 i
PP oD5XQGD \ XYDUDN NRQYHW RSDN YHSOUDN 7 *— oo ol
JWHNOEU  Je Q\RQD W\ [K SLIP HOARXWMLP Dk PY PYG
EH\[BQ_U 7D{Lm m KHP FQL \I:SDELG).L te FLH Bacteroides asaccharolyticus
GXYDk OUO LKWYD HHJ ' LOP LORSIP HOM. DVW LKWYD
HF H 1 D80 DPAL « UP H L DUAKU ) LEUQRORK
DNAYLWAL YOLGU 2 NMGD] QHIDAME . ROWAD YH NDQDP IMGQH GLUHI0OBEU 0 HARQGD]RO
VOIWD NUMAEO Y\ R®H O HY P RX EUL.OQM HiLOL

o UP H L DKEH KBHJ OHNHBLGHD SHNoRUXQX THP HQ®BP H  AUNMP  \XIDUSHIM @)
VHDRGRUQ EDAWDMOQ NERUMADMNOR NREP [HANRO HIMRP MQ YH WP SICH
GX\ DLBGY

)X VREDAMUXP  QXXEBDVP P LB P

oS~
DDAQED WQH UHNORGH oRPINOLGU 2 U NAAP MLk />\\ - //::\\
UINQGLU YENXROQY LKMYD HGHJ 3LOYH QI HO@L\ RWKU - =, PYG
8 Q-IRP \ [B S RJL] P El_m |‘U_ LmOL Fusobacterium nucleatum ss. nucleatum
SUE@P G}U YDJD Jl U @ U $ J DJ I\RGRQEJ_ PP ss: polymorphum

oDSQGD SDUON G ]HM] YH \DQGDQ D GQDWEQD s vincent
EHOHNOBU * HHOO® KHPROL \DSPD] $QHRS

DR RVHJ P DNXO GHILEH NRRQLAU KHP ROL \ CSCEL@LYH \ HLGL\M. ElU HONGLP H
J| VMHEL@L 9%\ RQ Ne GVUBLL JUWDQ BU of NHIV YHIU DP D EX@QNGN \DSP D] IHD
NR\DU ' 1D] YH + 6 \DSDU IRMD®] \DSPD] (QDQ YH KD YDQ HIMRMBLIQ
KHP DI@WOH HBHU + « ALH GXYDUQGD OLQ GLDP LORSLP HOMW DUWYH RUQWD EXOXQP D]
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RA\MMOL VRBLH K6HU KDYD LBWP DA GDNIND FDQOGIQx NRKU ( UMIRP LMCH
GUHOOHU $PSIM@. OQNRP MQ A-BKDRAD WADMNOR GRAWMNOR P LQRMNOD
NOQGEDP IMQ [P RWM.@. VHR\WMWD  NEREP [HINRO YH P HARQGD]R®! GX\ DLBGU
/ DNV SURSLDQD® oHYILP HL D) QHKURSKRXP GDQ D UMEL QL 6NGND Glii YH GLiHA
HIHW RQDUQEDQ « WARXQXP  \ RX HIH\W\ RQEUQEDQ U R®I KELEELQL 9 LGAHIOWV
DQJ LQL HVRBRWMOQGH 7 UHSRQHP DOUL BELLOMMURCDBU

)YXVREDAMUXP JRQADIRWP DY

P LB P ODAGD SGRPRUIN YH ., .. 'tf; .
YONXROO oRP DNDLGU ++ AHBU WiQH XoX GHILAU  + €77 Me
. RQIGIXP @U RX{NYWP D | ] HOGIQH EDIG RN EX WP L by PYG
BEINY] $ J DJI\RBQ_BJ_ PP d:B’qI) LIJQ'l XFX U'm" Fusobacterium gonidiaformans

YH G]JeQxU 9%\ RQ N QVUBUQGH EX@ONGN YH

o NHOV \ DSDUDU ' 1 D] \DSDU KISSXWDA KIGIROLGBU

| RV DB] @ \ RAWWU( UMRP IMQH GILHQDOLSHM.@ *  NOQGLP IMQ NEREP |HINROYH
WWADVNODHGX\ DUBGU" »iNxYHe URIHQMICHI H\MA RQDLGDQL] R®! HELEEL QB

)X VREDAMLXP Y DUXP

P LB P DWDQGED SGRP RUIN NR\RIG ‘..,- \ - :;‘.,3,
G ] HM] YHIHODER DQDQoRP DNDLBU * HHOGBIWNWN  2* /¥ -
YH D oll VU RWUMWXUDU $ JDUNRBRQLAL PP oDSXQGD PY PYC
LDQ'l U'm" I\F\Qﬂ'l\l\/ J FQ'DMB" JU.E"‘ D] ELU P |‘LN‘] L Fusobacterium varium

EXOQXU 9%\ RQ N GVUBLIQGH EXOOQNGN YH HGLP HQW
ROGMMUKUDU ' HWDQx KIGRJIH ARHOGU JUQ
GH\DLEERMLD]@ YH ' 1 D]@x YOG ) RUDB]@LK \ RNMU $ P SIM. @) \WMADMNOR YH
SHOM.@H GULHYOL \HDBMQ \HDJROR YH P HARQGDIRBI GX\DUSGU + HBW.
HIMRP MQQY GLHXOHU ' XNk FHJOKL \DDDU SHIWQW « W \RXQXP | RXX

HIH\W RQDUQEDQ L] R KELEEL@BY 0 DQQR X JHHOG®! |D\ % |H.P HOBLBU QDG
ELUNDD \KXii Klo |HP HQ@P H

)X VREDAMUXP CHRURSKRXP
P oD5>X(QGD P \ HNDGDUX]D\ CELEQ MYW.YH D

\ XYDUDN VRQDXCEL ) oRP CNDLGU 2 U NRAP @k P
\H NDGDU UiHELQL . R\NRG YH D ILOP DQW] RODUWN
J| JGQHELQL ) LOP DQW] IRWP @U GIKD oRN EX\ RQGD
YH D l_M\I-P LU D]w N m/lﬁlm_' Jl U ®U YH JLH} CB'U Fusobacterium necrophorum ss. necrophorum
ION®]\ RQDU loHWWBU $IJDUNRRQAL PP olBXGD
NRQYHW Se UWWN® NHDW® GDOD3 \-]@ \DQEQ
D GQDAE>QGDP RDIN J| U QAN YHILBU 7DYIDQNDQQGDKHP - KHP GH%KHP ROL
\ DSDUDU * HHOQ®B! %oKHP RORN \XU@U C&D] SR WWU - KHP ROBMN YH QRQKP RO
ROQOU JHHOS® O8D] QHIDAMU / HMMCD] \ DSP DJ@U %<0\ RQGD EX@ONGN YH
\VHGLP HQW DSDUDU (QVDQ VYWD YHGRP X] NDQQ<KHP DI@WOH HBHJ | DNDANR XQ YH
AUNDQQXKHP DI@WOH HBHP H OU ' H WDQ KGUROLBP H b SHR\WMWG\P XV @k
\ R\WU IRMDIR]|@x YH GUQ GHNDUIERNVLD]@W \ R\VYU ' 1 D] \ 80U . QRUP 1THJINRO
NOQGCP IMQ SHIM @ YH WAMDMNOQH GX\ DUBGA + HJ WU NDSD3 DEVHBLGHD L] RO
HELEEL QLEL KDVD NDUPALU HIDSVHPUIQGH ELUSDARVQ RDUDN EX EDNWMULDUDQP DG

%< EDNWLL D\ WxID]GDEXXQCELQUYHEDIND IMP  D3U
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+HPROL]  +HPDJOWLQDV\RQ LVPL

)D] $ YXVREDFWHULXP QHFKURSKRUXP
)D] % YXVREDFWHULXP IXQGXOLIRUPLV
)D] & YXVREDFWHULXP SVHXGRQHFKURSKRUXP

)D] $ GDQ) D] & \ HGRIUK ROXUDQ P XV RQEILGD J IMIMAH SHIM. @H GLLH J HOWU
)D] $ EINMLAL DOQ HIHWM RQDUQEDQ GXD ID|@® LRGB! HELQOBU

)X VREDAMIXP SHIRHMY/ Le P &m? & &y
DWDQGED WL NRNOUGU $ VD GCKD X] XQ R@P DJ@U YH pY PYG
JHQHOGH + 0 Ks FUHGHD ID]@& ELUDD DJHP H ) @IHOD
YH |\[B\/‘ O@L \MU . RBQ_BJ PP d:B@ YH Fusobacterium perfoetens

GQMe OU JUEH D] DMQQED QROKP ROMMU 9D]x

WIOU JUQ GU YH G ]HM NRRQLAJ \ DSDELQL

o\ RQGD EXTONGN YH LORH ELUVHGELP HQAY DSDUDU &2

1+ ROGMMUKUDU YH IHD NRNX \ DSDUDU ) KN JONR| P DQQ® WKNUR WHKDH
« UP H L DUMJU JDDNWY] ]D \ %FD IHP HM@QWU 3ROR INMQH GX\ DLBGU EUOQW
\HL@HGIHPOOEU °& GHLLeWHJ YH °& GHD] s HBU + DDLABWP DD
\DIMGLLHQU < HYL GRUIDQ WKDOIQGHD YHNDCSD3RU DQ DSVHBUQGHD [] R®! KELEEL @LIX
ECNWMLL LIIRTEXUX ELGLULED KDWEKDCH HY H\W RQDUKYDUGU

)X VREDAMUXP QDYRWP H _,Lﬁ/" NI\
* HP LUHNOQGHR@XUX LOlQ EX WP LDP X\U P LA '-‘%\
P DUIDAQGD QR X0XX | LOAUDSDQ 0RP DNDLGHU Y PYG
$ JoU I\RCRQ_B.L PP OEB@ \ XYDUDN J U.El" D] Fusobacterium naviforme

\DQEQ D GQDWOD EHQHNOL J|UQW  YHILBU

o\ RQGD EXOONGN N PHBU KDOQGH \HAP HQW

\DSOUDU ' 1D] \DSDWDU  IRVDB]@X  \ R\U

. RUP IHINRO SHIM.@. NOQEDP IMQ YH \MADMNODH GX\ DWBGU  6XUMUQQ \ DAK
HIWRP IMQHGLILHQ0OEU . DBQEDUEN | RIDMQGED YHDI | RIDMQGED EXXQXUDU

)X VREDAMIXP XV . )
04U \RY\ HAP INUREL\ RIRJ VDI XQGDQ EXOXQGXUX LolQ EX ‘{.,\//‘ Y

—

DGx D XU P LB P DIDAQED LOHH e G
ILOP DDLU P \H NDGDU XD\ CELOBU $]
LG HP Lii DQPHRS RYEP GD W RIGNRDWEX\\ RQJLEL Fusobacterium russi

ILCP DQDU WSLK BQHL (HNOQGH Gl] LQL$ JDUNRRQLAL

P oD5QGD \ XYDUDN SDUDN YH WDQWOMGU $ W
NDQQGD %oKHP ROL\ CSDU %6\ RQ N GWUBLL EXGQNA
LSOML of NHW \DSDU ' 1 D] YH IRVDB]@X YOUBU + 6 \DSDU . GRUIP IHINRO
NOQEDP IMQ YHSHM @HGX\ DG YD XBUWADINOD GLLH0OEU 3 HIDQDCDS\HBLGHD
YHDU GDQL] R®! HELEEL QB
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[ _J
)X VREDAMIXP P RUWHXP 0, , ;,—-éw
P LB P DIDAQCD NGO YH hu i /) o
oRP DNDUGH 3GRP RUIN YH JGE GUIRP GO +«AH PYG
‘] WMYH(IIMJEXCXQXU 9 D\lxm G’] l_QV{-] Fusobacterium mortiferum

ER DQP DDUJ| U GELQL$ JDUNRRQLAL PP oDSXQGD

\XYDUDN SeUWN® NHOWBGU %0\ RQGD KRP RWQ

EX@QNGNGN \DSDU YH BEX\\ RQ YIM\R] KDB JHOWGs SHR\MWGP XWB] @k YDLGU OLQ
GH\DLER\LD]@U\ R\WWU + 6\ DSDU " 1 D] YHIRMDIB]@UKYDU3U 6HD]ROD \VHR\WMO
OTNRP [MQ NOQGEDP IMQ YH P HARQGD]R®! GX\ DLBGU ( UMRP IMQH GLLH0OHU LODQ
GANASQGDQ » UHAEEL QL DQFDN DODH RELN NAULOHIMOQGH e UHAVEP HP LML

)X VREDAMUXP QHERIHHV

&IGA HolP GH SGRP RUINW Ke RH P RURBML blQ ElU . ?fv’/j

NXUDOEHOWBP HN | RUGXU EXQD WDIP HQ JHHO G o P A
P LB P DIDVQGD GHULLHQ oRP DN YH D P PY PYG

OEB@ NRNOU L"m" Jl U GELQBU "o ] |'Qv{.] Fusobacterium necrogenes

ER DQUDU + « ALHP RURBRIMQL\BOQP @P DN] RGXU $ JDU

\e]HIQGH PP oD®QGD G ]J+Q YH EH D] NRBQLAJ

\ CBOUDU $ WNDQQGD %0KHP ROL \ DSDUDU %<\ RQ Ne GVUBLL EXQONA 1 HMR LA
VA UHEHD KHUDSVHGHD YHGAINGDQ L] RO HEL EEL QB

)X VREDAMIXP SIDX/QWLL
P LB P DDAQED\XYDUINXoX G 13- Q  ~"r =~ fFor

ORP DNDUU SHNM]  YONXROQY EXGQEELQL 1OAH HU by PYG
NDEV ©Q YDUXix J| WMLP MU $JDU\N«]H IQGH PP
OEB@ YH LDQ'l XFEX U'm" U‘Qv{.] YH D w WE"‘ D]>< Fusobacterium prausnitzii
UHQILQGH NRERQLAU \ DSDUDU . RRQLAL EDJHY JWDQ GU
YH D EXUXUXN RDELQL+ LSSXWDW KIGIROIH MY H GU LR
] RDW RQGD+ UHD] SR LN (QVDQ EDVDI-QGDQL] RBH HEL BEL Qb

/ FSVRWUFKLD EXFDOV
YERMBGHHH IDP LOD¥QQ EIU JHIXVX ROUIN
\ HU DOULOBUIQGH 1) EL@HYL / EXFBOIGU /¥
. XYYHOLDIW \ CBDUDU D P XNRDWQQ =\
GHYDP G NRQDNoAGU YH KHKDQJ L ELUKDWRIGN )
HMHL RGXUXQD LONQ NXYYHOLEU GI—DLQ
\ R\YU i

22
4% d L\"a

5 RIKID GQORDURD
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*UP SR NDED] SR NNRG .7 _
oRP DNDWGU  $NMORP IoHVBLH  EHJ H HD SE’Q*‘
| U P AH\VLNRBQLAU\ DSDUDU LM 1] RD RODLK
OQ %, DU AMH KLeHWIU 1. " . .4
$ HRRBLDQGU . XYYHOLDAM DS0UDU $uy B . ., o~ Lo spmm v g

NDYMAML  CEGRPIQDO HIHWARQDU  Glii . 3‘,,6_;‘;‘_?“3: ;, ]
OHNIP LQL VINEEHD JHOHQ HOGRN\DLGVAR JRBI +)_&" ™7y ;;t.‘ff““
HELO MU $ P RAVM.@. GRWMM.@. HIMRMCQH o 2& w 1.4
GX\ DLOGY PR T L DL ST

$ PAQRP \ FFMBHJ " <] YH DKOloH KU JUP SR IW ] RXQX DILHRS
YH DP INRCHRLOL< 9 YH7 KDUL GHNOQGH oRP DNDLGU ' DOIDQ oRP NOU ELUXFX
(LINQ YH Ol WH D JLGAU\ DSDQ YHGUWLRGHEHJ K HD (HNLGHEXOXQXUDU ' + ] Js QYH
KRP RW) ER D P D]J@U \SRU \ DSP D] YH KOUM\HM] GULUBYU . DLERQKGID@LK JD]
\ DSP DGOQ |HP HQ@LBU (QGRO\ DSP DJ@U YD]X@x P INRNRERQL \ DSDUDU  EXQDLK
\MSLMHGHEL® HN YH NRBQGHAL YDUD BLRP LoHD DOJHOP L\MSIHGHELD HN CP CF<LA
@OP N W3 GLL\ DSOELQLEWLEU@P ] HIQH LOFH ELUVBEDND NDS EH 1Q1Q1+ ]\ RQ
DIDUG N ®@U HNP \ DSXGUYH WML ELUSHALNXMVK LoHIMQGHIQN EH KELQ@LYX (HNLGH
\ DSXOFN P INIRARSIN P XD HH GIXD P DNXO YH DD \ DNQ J| U QWG YHIU
. RRQLALE| \ GIP XD HH KEL@EH | U P AN YH D DKGULJ| U QA YHIEL@L7+\ @
NRBQLAU IQNEDARXQ  YHH J»Q QG VRAD PHGID oACELQBU
3LIP HOMM RQJ| WMHEL QBU

$ HAQFP\ FH\ERYYV . * ", M‘L":“' *” \‘}ﬁ"@‘
6HRYDU ~ GHILODPD 6HRYIU  ILCPHOM NRBQL }.‘?,"3 WA o
\C5P D DP HILOGL $ 14 YHEDUEN IBDAQD BOQU | ! @ e
$ NWGRP INR HIMHQLRTBXUX NHVQO ND]DQP [P XM PR SUR
‘ ?
m‘!‘ M 4 y m‘; LI
*‘{% '%4’ g&'

¢ Actinomyces bovis

$ PAQRP \ FHNAMDFDLL

1 RP DGBH DUy} NDYDML Glil

S@Ux Glii o U 0e  YH VROLONUS\BOUQGED EXOQXU LQFH
EDUON YH NDGQ JHQMEOP XNRID@UQGD GD EXOXQCEL@L
6HYINRDL\ DO \RDMUN YH DEGRP LQDO DN\WGRP INR]
HAMHIGLU * | ] GH NDQDO Ol NRQMNWYIWHMHYL RDEL @L
(QAD XWUIQ DDo NXCEDQOUED VHYIMWYH HIGRP HAW
HMHL RODUN L[R! MLEELOBU ( QHW RQDK
Se U @QGU YH JHHOOB! VDU JUDQ O LoHILBU 3HIWRQ
loL YHQ Lol YH AL®LolCH \ CHXDQ HWINV RQDUEDQ \RQLD
[EVH RXUXP XD \HEHS ROELQL % WQ DNWORP INR
DEVHBLL NHOGL NHQGL MQUD) DQ ELU | ] HOOH \VDKLSW YH

Lam kiiltiiriinde Actinomyceé israelii
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JHIHOREBIGNDOLHEU v 0 ;/\u% y
v |, ) J‘

$ PAQRP \ FHVDIHXQGEL SENE ”“%
$U§ NDYMMOGHD LOADOMIQ DUd NXCHOQ YH ¢ I 3
NXCIP D DQ NDGQ@UQ VHYINRYDILQDO Cbps ! .
VUK RQDUQEDR JRB! BLEEL@L " i YH GiHW J ¢ 4 ¢ 2
KDMIGNOUQGD | QP OIELU BOR QDU $  LVOHOLILEL J] ] LA .
HIHWM\RQDLX  DMAGRPINR@U  \HYNRvDIIQO A%+~ &
HOHW\ RQDU  HNBP  HIHW RQDIBQGDY 1] R ' (
HGL EEL QU

PR o SPMRQAP\ FH\RGRTRO WAXV

s el T o, DIDUEDRSDN JUWEH D] NRERQLAU DSDUDU  IGALI» QGHD
P get v VRQUD NP X SLIP HW DSOUDU ' il S@Uix GLMIL\ DEAAQGD
Tt S v EXOQXUDU SHN QDGIURDUIN DNAGRP ING - HMHL RDEL @b
L ttsa L DKD B\ e N EWUVWNGND J|] HIHWA RQX YH GXi o U (e

$ PAQRP \ FHWLVIRXV
. DED]  SRMMU LMK ECNML  SOUx  \HYINRYDIQEO \EMIgren et
VHNUHX RQXQGDQ L R®1 HEL EEL @bt S %*W’
4

Y I
sl

"I S A
r

» N
¥

p A. viscosus J
$ PAQRP \ FH\B\RJHHV W _ .
IODQ WYIEQ R XQ YH DVHIMRAMBLIQL
KHP D)@ WD HEHR ELUKHP ROLQBLL YDLGU
.+ WU | LADALK WYUDQDU lolQ
| @ UFGU 6N NDQEDUQ P XNRD@UQGD NRPP HAMDO
ROUN EXOQXUDU $ NXWIDLHQMAN « UHAIW ALQYDORG Se LD
@\ RQDUGDQY R®i HELEFL bl
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$ PAQAP \ FH\GHOAWFRBQY A 7
0 INRNRRQLAL ILCPHMW] GHILAU  DQCHREIN 8 4> v e oy
LON EDXRQ LB SHPEH DHREIN IQNEDXRQ LB EHD] - ¢ A 4 denteotens™ s
SLIP HQV RXIMILKUDU 2 DO NDYIWQQ EU «\HIGU -
SDRVJIWM_EL QP H° HNWGLU

%l LGREDAMUIXP @U

6SDWO \>G] 9 KDUL (HNOQGH LED JUP SRIM oRP DNDLGU 6SRUX] YH
KOUHNHAM] GU * ONRI X KHWR| P RQR |RV DMIDQW LB NXOIUDU * HHOGE! NDAD)
QDA 1 + x ELUNDLERQ ND. QDUx RIUDN NKCIIIDEL @BU + « FLH GXYDUQQ P XUHO
\ DBAK $ FMCRP\ FHBLGHD GDKD oRN / CREECALRMDD EHJ HJ GHD ID]@ « UD]
SR MU VDGHH% ELIGKP D\ % » URORKML / MK HIMRMWEXOXQDQ ELURWEP GDLQN EH
HEL® HP Lil VH QMDA UHG NBP H G % \ GIELULQN EDW RQ ke FUHLOHIMQGHVVRNURP
ROXUP DQx WLYIN H3HU . DQOP IMQ QHRP IMQ IWHBWRP IMQ  SROR. INMQ  JHEP IMQ
QDOENMN DUVWYH P HARQGD]R®! GILHO0OHEU 2 BRQGRP IMQ OQNRP IMQ NOQGDP IMQ
YDONRP IMQ  SHIM.@. [P SIM.@. HIWRP IMQ EDUMDMQ  NERILP IHINRB!  NDUiX
GX\ DUBGU 7 HADVINOTH NDLix GHILINHY ELUGX\ DUBGIX YDUBAU %4.RDVND % GHOAKP DU
OHIMQGH - UN YH @i HIHWI RQDUQEDQ \RXP Q! nimrn gy

NDUP DIPNAU 70 SWEDH - J SKVRCH J JOFRH I\ FDWWH  ginobacterium bifidum JD
AVWMQH+& J . +32 J 0J&0 +2 J =GR "
)HRO DIDU J OMH GHNOQGH ELU EHV) HIL B WQ %4LLGF \ O\L ')
P DNX@XU 73< DI DURDUN DGDQGUGU ’\]q«-.,,'f A
N N\ e

% IIGREDAMIXP ELIIGYP } JU_N )
$\DNNDEx oHNHRHIL  GHNOQGH YH IXIXS@IDQ ke AH } /%") i
P RURBVIELL JD HVIGHMAMU 6HRYDU D GUNGDQ JRBI ¢ ¥\ J* ¢ o
HELQLHRYDUE M\ HIGRIDQ HIHW RQDUQGDQ HBH % R, /. *ﬁ
HELEELQLINMQOQ D P XQGDVKNR| PHOEIR] YHPDOR] — \ # Im oy
IHP HMBM RQX\ DUBP FxROXU ") o4 @Zﬁ o

- . . Lok
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DOQGUQED % BQIXP \KEVS GQIXP YH% GQIXP \D(E\/S }"

BQAP DOVROMUEN D UG DU

941G REDAMIXP LQDQIY
VIGREIRMXP  SDUAE IGP GXU
OALLGREDAMUIXP GDQ D XGHELEELERN WSIN ElU Ke ALH
P RURBMAL\ R\WU 3HQWR X [HP HO®P H G \ HLGRIDY

6LQRAP L

GINAQEQ J RM

IHP HO@P H LIGLL GHMMU % GQIXP GDQ EX (H\LEH

n x;@u
Bifidobacterium breve \
,Y

D AGHEEL.QL

YLIIGAEDRAMIXP QRRQXP

"o HM] NRQXUDWX RDQ (DGIHQ GCDAmDQ LOAH \VH G

HBP HO®IL J|]GRHELED X|DP»xi (HNLGHIU 73<

EX\\ RQGD KRP RV EX@ONGN \DsDUDU \ Dyl JHAIHD

PeN] BUWEP HI DsDUDU $ LPACR X YH P HOUR X

IHP HQ@BIBU 0 DO X \ DYC Bifidobacterium infantis ﬂ’

JHHOQ®A

\ HMNQBLGHD J R KELQL

< HIGRIDQOUEDQ JR®! /}
/\I 1

W‘
7 o

O[IQQR]YHPI—DMMR]
r
-~
J V-

.l

IHP HQBM RQDUK

%y GuHJ

HELEEL Qb $ WDELQR) X (

%_IIGFED:VMI.XP BUHYH

'IKD NAD YH GIXD IQFH Ks FHBIL YDWBU (QQ

“3 GINASQGEDQ 1] RBI HALEEL @B < HYL GRIDQ 1] RB! HELEBU
- SHOM @k

IHP HQ®PH 0 DQQ@RO YH \REMRX
IHP HQ@BLBU 9%XCD WP HY HLING oRFXN GHNAAQGEDQ
« LHVEDBU P DQQWO YH \REEMRX  |HP HO®\ HEL QMBU
DN EXQDUWD % SOYXBXP DGx YHLQ@L 0 HOUWK X
IHP HQ@\ HQ YHIHP HQ®P H HQR® DN« ] HHINLEL RYDU
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d 7
Bifidobacterium angulatum ﬂ i

s
¥ .x-*,g“;:-’:f.? 9
ORI 7R
é.' y, -,;’w’"‘, \3‘4{ ' DOMPDI@U 9  KOUL  (HNOQGH  EXOXQKXUDU
l“ 3_.":?*3{ &RV Q-ECAMLBLHH EHY HJP RURRVIELL YOUBU QDGLLHD
amh"gin A SNV EU XoDx i J| U QHELQL 2 \MMH oRN. GX\ DLBGY
25Ny 03 S QOHREIN DR RUHGHNL &2 P INIK CUAUGUD » UP H
S0 6 S e TG DUBU’ XNGDQU RB ELEELQLEXUOUQQ  VL\RIELRK
o  IHP HQ®U B\ GFH NRDFD GUHBUQGHY D UCELQL
" HXUDUMHNRD) FONDUGH S IRyt -y
\

Bifidobacterium globosum
\ p S

Y NGHRDRAMIXP DQ@XOWP

FEDRMIXP JEERXP 4
+Fuu:/$”G|\1>z\Dr\R\RiswuN\xvum ; "U,"')
- VODQU o ")

$ HRROLDQGU KDYD &2 NDUWP XQGD « LHBUH NAD )
GDOmMIQ [PD I PRURBM NDJDQUDU &2 EDWGRx )

DUMED RUBPGD 2  EXO(QP DWQGIR HM.EP H GU J N g
$ HREIN « LH HQ ke AHBLGH NDBD] DYWL EXXQP D] }; 5'} |
30QRMDN UEROYIQ WP 1Q YH IRON DUW % YMIP 1Q P 7 |
NR SBNL JHHWQUBU $]RVND QDiix RGUN OP RQ\ DN
NXOICEL @BU * HHOG® \LE P DQ@® \HORER YH

DUCEIQR X |HP HQ@BP H GU + D YDQ GiNAQEIQ 1] R®H

HELEBUEX NXUDDX\ P D]@U

YNGREDRAMEXP FOW >DVXYP

* HHOQ®! » 0@ | 1IQALBU\ DSDUDU ' | WWYH D GEKD oRN
JGE GU HIP HOBLL EXXQXU 8]DN Xo@k JHHOSD!
\ XYDUDNAU 6SDA/@ \ DGD UP L HNLGH VRQDCP Do
QGG &2 YD YH D IDJ@30x « P H L HMLEP H
SIER@YIQ YH SDORMMDW JHHMALBU 6RELWRO YH
PHOUWM X THPHQMBU DPD PDO@QWX YH QUDWEA X  Bifidobacterium catenulatum ,!
IHP HO®P H BL BOVDO GXNASQGDO] RO HEL EEL OB
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%LIIGREDAMIXP SXORXP

+DlloH KW P X] XQXXUXQED \ XYDUDN \RQDQOQ
Ee\ e NYHG | HM] | LQALGBL\ DSDQoRP DNDUBU + « ALHBU
YONXROGEXU YHD Bl ERi JJUQU JHHOGBH
GDOMP D]@U QNRAQIN DUWO VB3  SIUGRNMQ W DP 1Q
IROL DIW 9IW % STCPIQREHJRN DUW 3$9% YH
7ZHK) JHHWMQLUBU $ QFON &2 EDSQPQQ DUR Dk« UP H L DUAP D] (QVDQGDQ
JROI HLEQBU @\ YH QUDWR x [HP HQ®P H LS \DOUQL IHP HQ@GEIL KDGH
KD. YDQOUEDQL R®! HELEQBUDDEIQR, NVLE YHUER] X IHP HO@LBU

Bifidobacterium am'malisc "“‘ \ {

WS |
ZPAYS ’\i‘_
N\
%‘ \ML‘Jé
%4 IIGREDAMIXP DQP DOV . s ;“»/"""._,
% GUXPD EHJHJ Ke ALH PRURGMML YOLGU 0 HNHL S8 “
NASP @UKKDI L FH i RDEL QIYHGDOMDEL @BU $ \ %P x1olQ v
P HOWWR QDA R® D&\ HMOHEU $\ UIDKHP ONR| YH E2 o o
KHP GH \DOUQL IHP HQ®U INL B\ RYDUWSIWHELS LML
YM\RYDU D PDQQ QDN ENRYDU E DM PDQ® s & 2 N

SR IWWU &2 EDWQPQGDONLDUAD « UHP H LHMLEP H
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%_IIGREEDRMIXP FXQFXOL

% JEERXPD EHJ HJ Ke ALH P RURRVAL YDLGU $ QDN
PHNHH\DNQ KOU ofhNQADUWSING / D\VE] UER YH
WIR  IHP HQ®PH IX\MY DQIN  35$6
LONs ED RQX \WIDBQGD I HP HQ@IHEL @LYX THP HQEM RQ
SDMOL % PRQXGD GD EXXXQXU DP D KHJ INMQQ
P INNRINRSLAL oRN IDINGGU &2 <« UP HL YH R\MWR
VROLDQVOQXDUALP D]

Biﬁdobacterim; cun;/uh) ‘ fﬁ} ;
R | "1“ 1) |
/

YA

: , 'ﬁ )‘ “haV”‘

RDQ [ P ERXQCD oRPDNDWBU &2

/. \\\Z’/‘ 9%IIGREDAMIXP P DIQXP 8] XQ YH GX] HM] NRQMUDLK

PSS /WO ROXQEENL DU GH RV VRBLEMQ< CH GH+ UP H
’ v P INEUQ< DU IDNDAVTZ HIQ  + UP K L \WP « B KGHJ
~ 7l L S WRGXOX JHOKQ\ HDHDIGRLOWY G U S+ LB

%G REDRAMIXP \IXEWE

[ P DUDWQGD \ XYDUDN VRQDQDQ KO HiWL EDJHQ
GDOMCEL AR ML @G HNOQGH oRP DNDUBYU % BUMH H
EHY HUDQFDN % BUMHELLD] GDKDLQRH YHNADGU (Ui Lil YH
GDOMP MU $\ UFD % BUMH @\ X THP HQ@BINHD %
\XBAB ONWD HMM] GIU <« NN &2 EDBQR* R\MIWR
VRALDQWQx YH « UP H P INBUQx DUALP D] °& GU
DUDBQGDGIKDERD WHJ

N A T

Bifidobacterium minimum "

| DWDWEGD-UHUS+ YHS+! GH'UPH /DWR YH
- QUDABQQIHP HABM ROX USINAU

R 2 <
Bifidohacterium subtile Cﬂ f‘r‘ "

\& .
ﬂ‘b 'l‘a‘a -
s ke
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%L IIGAEDAMUIXP P LQP XP

[ P ERXQGD \XYDUDN RQDQDQ EDIHY G ]HM] GOOmMDQ N o N
oRP DNDLGU $ UBQ&2  QHe UHP HP LNWBUQx QH GH RNMMO VRBLDQSQx CUAKU * OINR
VKNUR| TN P DO YHQUIDWE) xNXCRIDU

YLIGAEDAMIXP DWMR.GHV P X] XQOWXQED JHHOR®! ol V1 KDODGH
EXOQDQ KOLURH NYUN  LIQH XoXX YH JHHO®®! ELLELUBUICH WG\ DOUHNLGH Gl LB Li
oRP DNDUGU 73< DIDU GuQGED EDIND ELU EHMA HIQGH « IHAINGUQGH YH D [DHREIN
DR RUHGHNL&E2 \ +] GLGHILMIIGGHG | HM] oDLSWDI@ ™~~~ "~ 7 ()95 77D

“ r
g,

\SDAV®J| U Q P+ DP i Ke AHBUJ| U GELQL. RBQLAL\ -
OQH |JH LA NRD D NDUGELED YH VX LoHIMQGH o *u; ?"‘_w
BEX\\ RQGD AP D\ D%t YH \Wyx EDIND EIlUWSH G N @ U A w_;?: ’)
hUPHILOQ &2 JHHMQU &2 PINBx D ohNDUGM l) ‘;,;)'54
CHREIN RDUIN « UHJ % \ ®1 « UHYVH NDED] SR MW 5ERIC "mlér {
DMW SIUGRNMQ WP 1Q YH EIRWD JHH\WMQU ° & GBifidobacterium ‘.;\»"ﬁ 1

«UPH %UONIQYHEDCDUKMUQGDQL] RGH HELEEL@L asteroides o b
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Bifidobacterium indicum

4

We® N
94 IIGREDAMIXP FRUQHRWP H S\ ’\ M
ODUON | RUDAQGDQ YH EDODUMUQEDR 1 RBI KELEEL@L73<
DIDLED\ DYDii » UHGINGLL KOTH GNREDL GO0 NXCIID@) & A¢ N o~
0 56 DIJDUED GIKD UIKDA LHBU / CQHAHNOQGHWN YHD . ¥ L 1’
olVPU RXMWXUDU WA DO HNLGH GILPHOU &2 | a Y @ .
DUAPQED R\ VRBLDQWQGD YH » UP H P INBUQGD WAl ;f““

R® D]

, ®
#

YNGREDAMEXP  LQGHXP
0 INNRWNRSW JHHOQI NAD oVl KDOQGH YH Dox LB

GXWKUDU 6L@GIUN X] XQ YH\ x@{ HNOQGH J| U @ H LWGLL
LB YH DU 73< BEX\\ RQGD AP D \ BS%P D XM LA %

DIMBEIGHBLGHD D UGU &2 DUAX R\MMD VRBLDQWQ: YH
«UPH P INBUQ< DUAN $ HREIN « IHBUH NDED] SR W
EXOQXUDU
YooY
' ¢

a
* . ‘
J * *

Bifidohacterium coryneforme
-
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B:ﬁdobactenum infantis ﬂ
} YA NGREDAMUIXP GHOAKXP
&2 RDRQQ DU DKk RNMWD \WROIDOMOQXx YH « UHP H
" PINEBUQx DWAPD] ' W FUNBUIGH) GINx YH
YDILQDEDQ U R MELEEL @B h UHP HN LolQ UER@YIQ YH
SDQRMIDA HH\WMQUBL % DERBIHON/\HRYDUE YHG LA

\
5‘ )‘ D\ sUP x| HORWSIN RDUN | RUGXU

rf'/
(.)':\-

3 HSVRVMWHSVWNRNAU

* P SR W JHHO®®! ] LOAU\ DSDQ \SRUK] DQCHREIN NRN@GLGU h UHP HN
l0Q KPIQYH DIIN. JHHWOP H Gl 2 NMMH RTGXNoD GX\ DBGAMU  3HSVNRNOU
LB DOUP x L0Q J PO QRVREIRIQ GML NXOIpGU 3HSVR\RNODU GX\ DB
SHEVRUHBVRNRNDU GLLHQUOEU %X (HNOIGEI D »UP 6BBK\BERE XV ZBURSKWEXV LolQ GH
\ 08X® DNEGU 9XCQDUDIP HY oHM@MD. CONDUE] \ BGIELUD, *UP xP DNXQJ| P HP HNWMGELU
/ RIDUW IN D] VRQOUQGD FDOQG Ke ALH VDL AQGD J| U BR G i Ui EMNGHGHD GOKD
KJOGU 9XQXQ VHEHEL RUEP GDNL KIGIRWMDQ SHIR\WMWNe P e @ RXGXU (VN HD
N QVUBLIQGHI P QHIDA ER\ DQP D DP H LO@U %X QHEHO®!. RBBIL/P RGUINDX RQX
LBER DQP DOGUDU 9%\] * UP ERPD / HWD] YHOED] \ DSP D]@U 0 HAQ LoHIMQGH
WL EHOWA HP Lii VH MDD HIWP H M WYH MWIQGILLPH 1 RQUNNDLRORN RDQ@U
DILEIQR] VHORELR] HIMMROHANXOR TUXNWR JONR JOMRWD [QRIMRO TGN P DR
POQQRO PDQQY PHOEER PHOMMY WIQR WPQR UER \DOUQ \REMWRO
QUDWD VKNUR WHKD® YHNVLEID HMM] GLU

3 HBVRWMHBVIRARFFXV D Q BLRELXV PY
P ob5xQEGU JHD N GVUBUIQGH YH \Ryx \:..,‘4 A .A

ERV\ HIQGH ELLD] GBKD X] XQ ROEL@BU $ JDUNRBQ AL

PP oDSXQGD\ XYDUDN BYIDQNDQQGD QRQKP ROMME 1%

. RBQLAJ NDQG DIDUED EH D] NDB EHIQ Qe+ ]\RQ Peptostreptococcus anaerobius

DIOGD JU IHNOEU 96\ RQ Ne OV/UBUIQGH EXGONGN

GHILOIWQ G VHAP HQVRXIXU h P H 7Z HI) LB

PYG
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DUBU 636 LBLQKEHRXU YH °&GH]D\% WU+ 6YH' 1 D]\ 50U 3HWRQGID
DP RQ DN ROGMMUDEL QL GHNHU THP HOBM RQ EX\\ RXQXQ S+ QQ \ « \VHP KL EX
| ] HFOOLQHEH GEU . DIERQKGIDALK\ D Klo IHP HO@P H YH D ]D %D IHP HOBU
7URQL DGLLIHJ GNBWNXOTIDU NDED] D\ % SR MU XX WAADMNOTH GLLHQ0OL
INHD P LCRVNOTH GX\ DUBGU 9 DILQD QRWP DO IGRDAQQ ElU «\ FMGU [P D EDUON
| RUDAQGED SHN EXOXQP D] 6>NOND GLiHAYH G N N HIHW RQDUQGDQ \RKP OXGXU
UXQXQD ELLOWM EH 1Q DEVHL DEGRP LQDO HYHWL RQDU « IRTHMVEO HIH\W RQ@U
HNGP YH NHP LN HY H\W RQDUOGDQ ] RBY KELEEL@BU ' Lii N N HY H\W RQDUQED
\DI KDGDHQ AN LDMBCDQ WG U

3 FBVRWMHBVIRARF FXV DVDF K DURQ WXV

P B\ '+ NOUs QGEUCIVBUYHWADMBURXIMKU s § . dads ik
* HHOG®! JLQAU \DSP D] YH JUP QHIDN ER DPD oum by e '-'
HILGLQGHAU $ JDUNRRQLALL PP oDSXQGD \WWYIDQ YH —
NR XQ N:Q’q-;D q:\QN'P ROMN NLOLEH D] XN YH Peptostreptococcus asaccharolyticus
SDUONW 7ZHKD LB UP HDUMNHD  VOUW YH
W] LB KUHOEIU  YH  ° & GLGH]D\ % « UHJ 1 IMDMLK
IQGUWIHP H NDMED] D\ % SR MMWU ' 1 D] GHILNHD %o DONW] LGD] SR W NRDJ» ]
QH DAY GHNHUBLIQ SHN oRIXQX NXCIIP D] / DNVEWNXOIU 3HIM @ NGREP |HINRO
NOQRGEP MQ WADMNOR YH HIMMRP IMOH GX\ DWBGU & LW/OEVHBLL  SHIVWRQDO CEVHBU
YDJ LODODNQADU EDWON YHDUY  IERIDBQGD EDINQGY ' 1B YH GLIHNDEVHBUIQGHD 1] RO
H3_B85 QL

3 FBVRWMEBVIRFRF XV KHORWIQUHS X H)V - s . - o
+ HORMQ ELUSLLR LEIQ DORRGGU YONMIQQ VSHMIIN £, (. ro,
HSIWW KHORWIQL. QGILIH HY DQMP >QD JHOW P o TYM
oCBXQGD NDSW OOYH ORN N oo N NRNDUGU <DBWNDWKHD
X] XQ ] LQ:LU NRN FLYDX\.III-;)U . m DIOED « UP H Peptostreptococcus heliotrinreducens
7US\RQ <HDW\P IQHDO 7<0 DIDWED « HOBU $JDU
\ ] H LQGH Je Q@N LON» EDX RQX \ENIEHD PP
oBXGD\*]H DWYH PP oD8xQGD\+]H NRRQLAU\DBDU 7<0 EX\ RQGD MH
LI QFHBLL KRP RV EXOONGN \DSDU GDKD VRQD oRN \RIXQ YH GDUsAP DV ] RUElU
\HELP HOW DSDU ° & GUDDAQGED » LHWHH ° & AYDUQGD GCKD ERO» UHBL
6HXP YH7ZHK) < UP H LDUAP D] JOUQ+ UP H LHYHIM DMQIQ UP H LDWARJ
(\DQM\ HO P IR DMBUIQ YDBix « WP HL HM.EBPH 7USWQ \ HDWH WDRW YH
DUMQLQGHD DP RQ DN \ DBDU QN EDU RQX VINLEHR (HNHUITHLP HQBM RQ EX\\ RQXQ DDDOL
R® D& EX | ] HOOIQH EDICGU ( uHJRUAP GD\ HMOIHBNARQ YHIALYDUD 1 2\ DOH
QWW GHILOGKD LBAH GRIX LQGIWHIU YH CPRQ DN ROUMXU 6 OD@U
IQGUWIHP H  6LVRNURP MUKYDLBA 3HIM @QHGULHOOHEU

3 FBVRWMEBVIRFRF XV LQ G RIEXV

P DIDAXGD oRN Moo N NRNODWGU ol YH D LI -,-l"""

Ne P HBU \ DSCELQ@L YH D NAD  JIQALBL ROXMKUDEL 4B oem by *
. DQEDIDU\ » ] H NRERQLALL PP DWDAQGD JU VDK
XAMON YH MUN BGLGEU Je Q \,RQ_D IDNIDY) [\Rma_]_ Peptostreptococcus indolicus
NHOGLOLQGHD  SDWDDQU CQRQKP ROMI  YH D
KHP ROMME 960\ RQ Ne GWUBLIQGH EXDQN YH JWDQ GU
VHEP HOWJ RXUXU °& GUDDHQGED DA « IHJ &2 IDI@ 7ZHK) GXD D]

PYG
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RODUN «UPH L DUAJU 6MMDNP HAXPGD « WP H  7DYIDQ VHXP XQGED NRDJ+ @]
SR MWW + 6 \ DSDU QMDABLK LOGILIHJ * HHOG®! ' 1 D] %o [XINWY LGD] YH CED]
\ [P D]J@U . DLERQHGDAU NXCIP® D] 1 HRPIMQ YH SRORINMCH GUHOHEU
SHIM @ EDAMDIQ WADINOD YHNBRIP |HINRBIGX\ DLBGU 7RQLCDUY P XNRIDVKYH
EDUONEQL] ROIHELEEL@L

3 FBVRWRBVRARF XV P DIQX/
P DODACD JHXOEB JIGAW \DSPDDQ 4 o ot
NRNOLGU . DQBDIDU\ « JHIQGH PP aDSXQEDG ] J+ Q *w o
NRRQLAU\ CSDUDU \BYIDQ NDQQGD KHP ROL\DSPDJ@U . 1tem, 1 iy
(QLL3<* BEX\ RQGED tHJ JWQ GIUVHAP HOM DSDUDU Peptostreptococcus magnus
7ZHI) WP O HeHJ ° & GUDDAQED D 4 « U
. DED] SR/IW % DONKLCGD] YH «UD] Q-DAMU
+ LISSXUDW KIGROIH KEHBU HNHU THP HOBM RQ EDJDO EX\ RQXQ DODOQBLIP HL
SHEVRQ CPRQ DN \DSP D@D EDIGGU ' 1D] NRDJ*®] YH KHP ROL \ DSP D]@U
. DIERQKGUD@LXNXCIIP D]@U DONNUROMMYE JONNR YH I KNV GDQ JD. HAID\ % ELU
(H\LGH DVMX DSVDDUELB DP RQ DN RXUXP X LB GHKDOQ WUBQU % RDD 7Z HIQ
EXO(QX\ RU \H MDA
HIMGU 3HQM@ YH NGRUP IHINRG! GX\DBGU 7HADINOD HIMRP MQ YH
NOQEDP IMCH GUHOHU <DWDDUEDQ GHIQ DEVHBLGHD SHIVRQW CEGRP LQDO YH
o LRJTHMICHY H\W\ RQDUEDQ L] RO HELEEL @L3UHMS ROUN « LRI HIMIONDCDGQ SDRVCL
NCEXO HALQ@L ( QHW RQDUQQ G\ DWP XQ DWWGD \ HD3U $u4 YH EDUDN
| RUDAQGED GDEXO(QXU

3 FBVRWWRBVRARF XV P LFLRV
P ERXQ®D NN NRNDGU YHD  HBP HO®I LQALBU\ DSDUDU . DO3
DIDED PP ob5QED G ]JeQ RSN SOUON NRRQLAL YDLGU 7DYIDQ NDQQGD
KHP ROL\ DSP D]@U . % DIDWGDNRBRQLODSX PP\ HNDGDUGNDEL QLYH GIMKe GLELU
3< YH D3<* BEX\ RQGD DN ELUEX@QNGN YH SOUDN ELU
VHEP HOW RXOMUXUDU . DIERQKGID@X YH DORODL
IHPHQBPH®U 7ZHK  YH\HXP LOML-UPHL . gl
DUALU YH °& GLGH]D\% « UHBU 1| WDOUHEL o m"’
IQGUHGBU + 6 \CSOUDU ' 1D]@X \RNXU SHBWRQ & ——
DP RQ\ DN \DSDUN (HNHUJ [H.P HQBM RQ ED]DOP HAXP X
DODODBIMILGL / CNBA NXCIP D] JOUQL NXCUDADU
. OQGCP IMQ NERUP [HINROYH HIMRP IMQH GX\ DLBGU
1 DA WXi@U SHIM @ YH \WADMNOQH GLLHQOOLEXOXQP X(NMU \L P LQRUNOR YH
WADMNODH GX\DBGU 9K IQ EDi ERXQ Gii GBHN oHH NP INGIL DN\AOHJ
DEVHBUQGHD JROI HELEFLOBU 60GNG GHN YH EDUON IRDAQGED QDGULEU
HIH\W RQX \ENEEHD GLIHU SIRWRORN EDNWLLELG! ELLOWMM \D, >3k DU * HHO OB
HIH\W RQ RGONDU G OUP  NDAQQ | HIQGHAU 9%®]x LODQDLED LPP XQ IGRHDQ
WNQIN LB DOMRUDK J| VML LMD 3 FBRWBREREXV P IQXGDQ D P DN ] RWGXU 3
P IRIRXQ | RV D] D\WYIWAL ELLD] GDKD | D]@GUYH SURMQBLIQIQ HBNWR RIHAN SDM.QL
IDINGGU 3 P DJQXXQ MDD YH NDED]x SR] MM D UFD YDILQDOI RIDGOQ GOKD N
1] RO HEL@L

Peptostreptococcus micros
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3 HEVRWVRBVRARF XV SUHY RALL
P ODSXCD WWD@U YH G1HM NPHBU g, « *xp
ROGNMUKUDU HBP HQ@LNAD JLIQALBIL EXOXQDELQ@L

$IDU « ]HIQGH ER D] \XYDUDN YH G ]J* Q NRBQLE) Joum BV PG
\ DUy 7Z HKD cUHPHLVAP » ® HEHU YH °& Peptostreptococcus prevotii
GLGH « IHBU DOADN 0&GH'U'F’HCBUGDLD'U'F)HL

NR\ XQ NDQQGD KHP ROLL\ R\WYU NDUERQKGUDAUKORN D\ % | HP HO@LBL 6XUMUIQEDQ
BLU VRCHVL JDDNW X NXYYH® THP HQ®U ' 1 D] @k YDUBU 7RMLODNY GHL YH
YOI LQDGDQ L] RB1 HEL EEL @bU
3 FBVRWMBVIRHRFEXV SLIR G RV -t/
P LB P DDAQGED HOBWN NRNREDVL (G{aELU s o .4/
/N IDMDQCEL@QACH JHHOGM  olVBU RXIMWKU -, ove
] lQALBL. DVAQGD LB D W« olWAY RXP XU —
% @q:) HH \EN’Q k AH ER X P \H NDEDU Peptostreptococcus productus
X]D\ CELQL$ JDUNRBQLAL PP oD5QGD \ XYDUDN
WDQWOOMD JW YH G ]JeQ NHDWBGU 3<* EX\ RQ
Ne O UBLIQGH EXOQNGN \ DQQGDWY] THNOQGH ELUo| NHOVYHILBU EX\ RQS+ WQx  H
NDGDUG i U UBU . DIERQHGID@X THP HOM KEH.®BU DOFON NDUERQKGUID@Us UP H L
DWP D] 7ZHK «UPH LDUAUUNMOWe. UP H LI| U Q@ UIHNLGH AM_EP H DN DAW
\DSP>Q< DD YH  °& OGLGH D\ « LHOBU $PLIGDOQR DLECQR  WORER
IKNE JONR O\ P DOR| P DQQWOPDQQR PHOELR WICR \DOUQ \REMO
PHOUMY WHKDE VXN YH N\VLE X [HP HQ@LBU ( WNXOTL D\ #FD IHP HO/@BLOU
1 LIDWR YHUER] XQ IHP HQM RQX GHILINHQGIU LORMROUP QR J ORIV YH GXOIRX
IHP HQ®BP H ®U / LSD] YH GMWD] @\ RNXU $ VEQGED « LH L NXCUDU CP D EL@HD
WAVBLG! » UD] QHI DAY EXCXQXUDU / DNIBWNXCIP D]@U 9OUON | GRIDBWQGED EXXQXUDU
+ RGHP DQDJ| WHUX HORWSLIN YD DQUELKYDUBH 3 SURGKAMY, VKNUR| QHI DA
LQRVLWRO UDPQR] WUHKDOR] ULER]
3 SURGXFWXV ,,D
3 SURGXFWXV ,,
3 SURGXFWXV ,,

E
F
3 SURGXFWXV ,,G
3 SURGXFWXV ,H

3 FBVRWMEBVIRHRF XV VMDIGEXV v ¢

P oDSXQED JHOHOO®! oll\VBU YH WADAU \ 0SDQ Y v #0:1'\
NRADWGU . RXQ NDQB DIDWGED PP oDSXD _10gm, BY  PYG
QROKP ROM NRERQLAU\ CBDUDU 7DYIDQ NDQQGD KD\ .
\'R(\.l-D GIXL SLIP |'QN\ OSP D]CDIJ oA\ RQ Ne m/w_' Peptostreptococcus tatradius
EXOQONGN YHG ] J» Q ELUVHELP HIARXIMYUKUDU ) XNV
JONR PDOY YH PDQ@ X IHP HQ@BLOBU $WEQR
HAXOR OGN P DQQWO IR WP QR YH \RIEMIX |HP HQ@BP H GU 1 LLDAMD
KIGROIBIP H  HWINXOQL]D\ % 0D KIGURJLBABL 1D\ % CBD] YHNDWD] SR MW 9 DILQDO
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|GRDWH HYXDUGU

[ DN\WEDLGO

8] XQ\VLQGUIHNOQGH EDJHQE N ® « (1 \SRUX] JUP SR W NRNREDU GUELU
+ « AUHQLO HILNQLL Ne @YU Q\ DIFQD YHRUEP GONL2  \BIQV RQXQD EDIGGU % @ QP HBLL
WN G ] ®P ] HIQGH JHOHNGIMILQGHD ] LAU\ DSP D D P H LOGU % IGRIFMUXP YH
X]DP > WAHSVRNRNGU LB NDUMUECEL QL YD X0k | @I HIQIKDHNHA | MU ) HP HODA
P HEERJLP DD YDUBU YH ED]HQ ELSROUER DQUDU 0 INIRDHRLOMYU . DJHQ MDD
YHLQGR®! AMM] GU + 6\ DSP D]@U . DED] YHVVRNIRP QHI DAL EXQD WDUP HQ ED]x
\X(IOUNDED] SR W EXXQELOBU oo Qb SVHKGR QROKP  NDBD] @k EXXQDEL@L
1 DELHD VDX SRUENDO WIXQRX DUDW SLIP HQW\ DSCEL b °& OU DIDAQED
« (A HELEQBLL YDUBU . XUKW® XU » U QBU HAYH EDON « U QBLL \HE| HBU YH \X
NRQEP LQDQWROUN YH D DY ERID] YDILCD YH EDOEN IGRDSQQ ELUs \ FL RDUN
EXO(DEL@BYU h UP H IMMNBLL NDLP DiphNAU 3LIRMQ TP LOR DMW P LQHDOYH YOMWEP 1Q
JHHWMQUBU HY ERORTUIN GRP DMV loHHQ 0 DQ 5 DIRWD 6KOLS DIDKk 0 56 ] HIQGH
« HOBU S UF X1&2 EDAQFXYH7ZHI) +UPHLWP«®l GHUS+  AYDUQGDGXD
K4 G« UHBU 3UBXEHIBOG QHP GH YH\ HIGRIDQGD YDILQD | RIDMQEDQ @GLHD [} R®Y
HELEEL @B 3XEHIM G Q-P LOGH YDILQD |RDAQD \ HBLU g WRWQ DNAYLWMOH EDIG
ROUDN JHQVEOP XNRIDGD.J OMRQ GHSROIQP Dvk LB DoNDQDEL 8D \SHUIN ELUFNRBVBLL
YDLGU $ 09 IGDAQGED GD EXOXQXUDU YH NDU RAQINABU % \ « N ELU NAP >QQ Gl
F Ul RXUIXP XQED | QP OLLIRO@L RGXUX J| WML LMU $ QAEN RAN GX\ DLGON
SDM.QLGHILINHQGLU

/ DAREDALO® \DOYDUXV
P LB P DUDAQGED \ XYDUDN \RODQDO
oRP DNOLGU =ICAU\ DSP D MXNDOBQGDGU \ 00 JLEL
NYU@OQ P ICL Ke ALHBU\ DSCEL@BU ~ °& GH GOKD L\ L
« HOU QUDWB x KIGROIH KEHOU $0§ EDOON YH
YOO IRDGDQ JRBI MELEELQ@OBU ' i oo U e '
HVREWMCOGHURCDGLOU

Lactobacillus acidophilus %\

— e /.
\\‘:\__\ .j

Lactobacillus salivarius

i

10m
)

vx@" Y x / DAREDALO® DAGRSK®V

A P LB P DUDAQGD OUVBLYHNAD JLCRLLBL

/ - = R KDOQGH J| U @ UBLJ + « FUHBI\ XYDUDON \VRQDQU 1 LD x

— KIGROIBU ~ °& GH GIXD ERO« LHBU % NRP SNV
) ‘<\/ YMP IQBH JHHWQP GLL \RNWMU $0§ EDUON YH
N W - YOILQD IGRDAQEDQ URGI HELEELOBU ' Wi o U U

1Y - HVRBNCQCH| Q-P OLROALYDUBU
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Lactobacillus curvatus

| DAREDALO® FXUY DAYV
) DIXOHJ| U QAN QGH \ XYDUDN XoOUD \RQDQDQ

P LB P DUDAQGD oRP DNDUGBU $ D3 (HNOQGH '~
ROELEFHIL JIEL NAD JLQALBU GH RXIMDELQBU 9D]x (v v S
WKi@X LN [JROKRQGD KDHHEEU DOON \RQUNL Ly

SDDMUQGED KOH\HM] GULBLU  °& GHeUPH DOAN (7 ry

ED)\KI@U ~ °& GHELB« (K HELQL+ CP XU VW WYH Ay 2 r) ;;"‘
- U QBUQGHD ] R HELEEL@LODNXP O SDNH@LP i YH & 9

VRIXN ] IGFLLGHCINBGLD il HI¥ U QBUQGHDI] RBH 1BLGLIL |,
DSRUHGLB LiMYJ @ 3 o (
{
g R
Lactobacillus mlnor 'e
X AN
Js::\,/, \ kﬂ
"; ?':t‘\ > VN | DRREDALO®P LQRJ
‘l ,l ’i{' <XYDUDN \RQDQQ P LB P DDA
'd G |HM] oRP DNILGU 6NGND NRYUN RDIQ XFXQGD (i
C e, O/ VMU * HYGHN]IQRUBU\DSP D DPHLOGL  °& GH
t‘tn\;(/’:{ "\\f‘. *UPH
SRy
13 ’ 1\
-

;f
i M\"" /“I‘\I' / / ¥/

' )’\ Lactobacillus fermentum

| DAREDALO®|HP HQMP
P NDOQEQED DN RGXNoD  GHILINHD
X] XQONEGU JHHOGBIWN YH Dol VBUKDODGHAU ~ ° &
GH « LHBU h UP HN LolQ NDOL XP - SDOMRQDV QDMQ YH
WEP 1Q JHHWMQUBU DQFCN UER@YIQ SIUGRMDOYHIROW
DUMIHHWMGQP H GU 6+ W U QBLL J+ ELH NLDMX@U GXiNx
YHDU GDEXOQXUDU ' Liloe U Uie HVRERMOGH URCDBUDU
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(XE DAMIXP @U

6SRUX] ]RXQX DQCHRS JUP SR W oRP DNOLGU * HHOG®! NDED] YH
KISS» UDAKLGURCILL QHI DAY %4-ABQP HIHHWMQP GLLNRP SONWAL SHNoRIX KHP 1Q 9 LW
. YHNDQ JHHWQUBU 9%D]XDx KDHHEHEU 6SRUX ROQDK &BRWAXP JHXVKQD
ND GU® MU EX JHXV E» WQ \ B VSRWK] GXU * HIXV LoHIMQGH NXY YH@LDIGRYD
\DNNDURNDWMN  YH JHHO®® (HNHLBLGHD DMWA DSP D DQ  QRAENNDLRNDWAN W/ UBL
\ HUDBU (Q\e EDX RQ G QHP LIHQHOG®!  J» QG U $ NVLEHOWA® HP Lii MH35$ 6 P HAID
YH&' & DQDHIRS DJ DUNXOID® MUYHKs FUHBUKDUANHM] GLU

+ HKDQIL AU ( XERMUXP D QL SUHSDLDA | HIQGH KHP NRN YHKHP GH oRP DN
(HNOQGH J| U GELQL %\ G ElU J| U QA N WU Q \D R DGQx G ik QG W U %X
GXKPGD @P «]HIQGH NRN LB oRPDQ ELLALGUIQH WP DV HAIMBLL \DKDDU
DUDQP DOGU %4\ ®f ELU NDo MOKD EXO(QX\ RU IVH Ne VU Q VDI REBXUX YH EDNWLIQLIQ
( XERMUXP JHXVXQD MMWRDEL EFHILVRQXFXQDYDWP DNP « P N QG U

( XERMUXP QU HNHJ THP HOBM RQ WM@LIQIQ \ DSX@Xix ED]DO P HAXP XQ
\ DBAAQGED EXOX(QDQ SHEVRQGDQ [P RQ. DN ROGNMUDEL B 96X QHEHI®! IH.P HOBGINGLL
NDUERQKGUDAUQ SDWDDQP DIUKL BROGDQ DAWX] XQLON EDX RQVRQXQGEDRWEP GINL
DP RQ DN LB Q WUBQU YH KDAMRYEP DDDOQBLLU % \ B GXUKP @LED LN EDX RQ
§ QP IQGHRMEP S+ \& EHOIDIDLDGNDUD VNS HELP HOLYH S+ REBXUX WASLW
HEL@QUHIHP HOBM RQVRQXFX SR W RTUDN ND. AWHELD HOHU

* WP QHJDW ER DQP D DJID HAP HILO@LBU %X JHIXVKQED]xs \ HBLLNXWS\DO
FR DQP D YH D JWQ GU ER DQP D QHEHQ) ®f &GRKMAXP @U LB NDUMUOEL DU %X
GXUKP GDHQP DNXOMIWN VU Q  °& GH  GONIND EHNBWE WNLDUSDVOMDCP DUGU
h UP HR® DAGXUKP XQGD ir SKHOEDNMUIQIQ ELUEBRXIGXP RTEXUX Gr i Q BELQLAU
EDIND\ | QAP IVHIN WU QHIBIQRO HB XDP HBA I " =+ = o = = o

— [
( XEDRMUXP DHR DALHY/ 3 /‘i -""',"L*'r.'\'d“F
P LB P W G ] l_QL] ‘“| Wi i'l||-' Inrll:-: * |
] IOALBU \CSDU ] ICAWBL \ DNOWN e
HPP HQUEU . DQ& DIDUED PP oD5XQGD Fubacierium seralsciens

AON G]JeQ NHDEB NRRQAJ \ CSOUDU

%0\ RQ N GVLBLL EXTQNA YH EX\ RQ St

VQx  HNDGOUG i U UB1J 3HNDRIX °&

OLGH HJ 7ZHIQ  + UP H L YH (H\HBLEHD

DMK DS*P >Q< P « B EHU \DIWD YH )] * UP H LHYHOQ * DONK YH SH\WQL
IHP HQ@LBU ' H WIQLIHP HM@OP H GU 1 | WDOUHEL QGILIHBU 1 DAUVKIDIK9 RIHV
SURWNDXHJ SR| W 3HBVRQGDQ DP RQ\ DN\ DSP Dv QHGHQL @ X]D\ DQ L\ EDW RQGD
(HNHBLGHD \ DEWNDILK DUW Q WUBIMLHEL QBU + LSSXUDA DGRQVRO GXAIVRO JORHRO
IO OQ YH \RER X IHPHQ®PH®U + 6 \DSPD]@U . GIP IHINRO NOQGELP IMQ
SHIM @ YH HIMRP IMQH GX\ DB ELU VKIXQXQ \WMADMNOGH GLLHDOLREGXUX UDSRU
HALP LML 5 HQDO DEVHDU DSDQGEIMWMEHEL RDELQ@BU ' XINGDQ L] RO HELEEL QMBU
EXEDNXWEDNWLL HOHOGRNDLGMEHD L] R®! KELQLILEL QUL LML
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( XEDPMLXP  DIFRO WFXP P LB /oK |

P DD#QGED NXii NDQDGx J| U QAN }F\"*\,ﬁ, }
YHHQ olVBU (HNOQGH YH D olQ KOUL GHNOQGH i
JJUEWU . DB DU NREBQAL PP 1pwm PY PYC |

0DSXQGD WDQWOXNMHAWYH NRQYHNWAL 960\ RQGD . . !
EX@ONON YH ED]HD GH\ DS%INDQ ELUVHGLP HOW ELubacierivm slaciolvlicom |
\ DSDUDU 9%\ RQ S+ \sQx AYDUCQD NDGDU '
G e UWBU 9D]x \XUDK ‘& OLGH

o HHLQLKHBM. & GHe UHJ h UP H+ ] HICH NDLERQHGUID@U X\ DUPGU 7Z HIY
HMM] GU MOW HIHO® IHGU 1 | WDOUHS LQGLIHAU 6 WHQGU P H  $ODFWROWLFXP VeWs
VLQGLUPHHQS$ GRQWO GHWOQ GXOMO JDONWE JOHRO IO OR YH \RER X
IHP HQ@P H G 3HSVRQGDQ OP RQ\ DN \DSP D]@U + 6\ DSP D]@U KISSXWDWKIGUROIH
HFHOU 9RIHVSIRNDXHU QHIDAMWJ . RIP IHJNRO NOQGLP IMQ  HIWRP IMQ
SHIM.@. YH WADL@H GX\ DEGU (Q WN WDMBQDQ WHHYL D GU ' Ll N N
HOH\M\ RQDx oHQH CEVHBPLL GLHA HJH\WM\ RQDx GMIU@Mx  DNAHJ DEVHBLL YH
GiINGDQL] R®! KELEEL OB

( XEDAMIXP ELRWP H P LB P ~ -)
DUDAQGED |LOAU\ DSP D\ D P HILOGRP DNDLGU f __,-"] ___,.-’/;'/
$\Q JIQAUQ loHIMQGH NRN YH oRP DN o il S
(HNOQGH J| U GELOBU %KD/ DDU 0wy e

Ne OVUBLIQGH Ke FUH P HINH LOH \ DNWQ (LIONBL n :

ROWDELQLS* &$ EFM) HIQCH GRMR G NDQB Fubscierivm biforme
DIDLED PP ol5>QGD EH D] RSIN YH
QROKP ROM NRERQLEU \ DSDUDU  7Z HIQ
LOYH KELP Lii 3<* EX\\ RQED EXBQRNGN YHP H3HQ VHELP HOARXMMUKUDU YH S+
AYDUQD G iHJ LN EDKRQ A& WBH J| WH GHILIU  JHHOG®B °& OGLCH
«HHL@BU °& GH'UPHOU7ZHKY YHNDERQKGDABU. UP H LD \DIWD
MVH HYHOE) * DN X NXCIIU Q WDOUHGEL QGULIHBU 3HBVRQGDR JD\ AFD [P RQ DN
\ DSCEL@BYU . RUIP IHINRO WIADMNOR  HIWRP IMQ  SHQM.@. YH  NOQGDP IMCH
GX\ DLBGU ' AINGDRL RBI HELD LML L) S

( XEDAMIXP  BLDRK\ P LB (. ol

P DIDsQED NN ] ICAUBUGU L

=HIIQBIMILB Ll . % DIDUED « UP HL GIKD N -
NRD YH ERGXU PP oD8XQGD SOUDN | {dum , Py

NRIRQLAU \ DSOUDU &KRSSHS P HDADIDLED PYG
PP  oDSQGD NRBROLAU \CSOUMU %A\ RO ,

N QVUBLIQGH EXDQNON RP D] IQFH EU Lubscierivm brachy
VHEIP HQW \ DSDUDU YH °& OLEH

«UHPHGU \OW YH \¥] LB «UP HBLL

HIHO@WU 7ZHK)  « UP HBUQLHM.BP H 3HSWRQGDQ CP RQ DN \ DSDUDU 3HIM- @
NP [HINRO NOQGEP MQ  HIMRP MQ YH WWDMNOIH GX\DWBGU ' L GiHN
HIH\M RQDUQGDQ VNGND L] RB1 HELEEL BU
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( XEDAMIXP EXGDL

P OSQEBUERX P GR P ﬁ" 4\#"

\H NDGOU X]D\DEL@L . DUERQKGLDA IDNU _."':,_:
RUIP GD ER @x GIKD NADGU (<$ DIDU

JJHIQGH HU ]JRQ JHOMILGBU 9%\ RQ _ilivm , PY G
NGVUBLL  EX@QN YH  \HAP HQEEU

LONe EDK RQVRX S+ HNDGDUG- iHU.- YH Fubacierivm budavy

‘& GIGH* W HELQIDPD  ° & GHeUPHGU

7ZHK)  YHNOERQKGID@U« UP H L DA

hUPH W] LB KMYHIaIU VoW« P H L

HYHX® H DP D NDUERQHGUIDMHP HQMM RQXQX HQIHO@) 3HBVRQGDQ ED]HQ [D\ *FD
CP QRQ DN \DSCELMBU * DON  THP HQBRU $ GRQAWO GXOMRO 1Q OQ SH\WD YH
WRER X IHPHQ@PHGU + 6 \[BPD]@U (<$ «]HIQGH D\ GMWD] DNAYIMWL
J| WMILBU (QDQ NDGDYUDVQGEDQ YH MMLQH KELP HP Ll FHUDKL BOMBLGHD 1] R®
HGLEEL bU

+ DIHN\HOGEU P LB DUDWQGD
OLLVBLU YH Ne P HBU (HNOQGH J| U @ UBU 35$ 6

YH% , DJDUs |HIQGH PP oDsxQGDSDUDN ~ PY PYG
YHDQJUN, REIN N%cszq_mmm \Lfam\ (OGH D?S_PD]HHCﬁJD Lubacierivm cellilasolvens

7Z HID LOYH MRl 3<* BEX\ RQ

Ne OVUBLIQGH EXOQNGN YH VHELP HQWYDLGBU

S+ \x DD GrUWBU °& GHeUPH °& GHID\ % « LHBU h UP H
7ZHK)  LBX DUGU \DW YH W] LB KUHIEIU 6HO @ YH SHWQL NXCIIBUDU
. VLOQ YHGH\WMQL NXCEDP D]@U $ GRQWOGHNWMQ GXOIROJIJDDNW  JOHROLQ OR
YH VRUER] X [HP HQ@P H GU + LSSXUDW KIGUROLBP H GU 9 RIHV 3URWNXHJ QHI DAY
3HBVRQGDQD] P INVBAGD [P RQ DN\DSDUDU + 6\~~~ ~~ =

(XFI)EDFCASJXP FHDEI-:!LLW\M\I 4’ ':* __-_:5/

YHD ol RXIMYXUWDU $W NDQE DIDU o

’ "
( XEDRMUIXP FHOKRROYH)/ !; S L loum 4 ;I}.:;
] * .

o ] HIQGH PP oDSXQGD SOUDN \DUk .
\ DQGDQ D GQUDAM®IXQGD P RDIN J U QA Lanm _, FY PYG

YHH) NRERQLAU \ DSDUDU %o KHP RO ) .
%\ RQ N GVUBLL EXOONW  3HBVRQGEDQ Fubacierivm cambesii

DPRQ DN \DSDUDU 1 |WDO WHEL QGULIH.GBU
+ 6 \[SOUDU . GIP IHINRO NOQGLP IMQ

SHIM @ YH WAADMNOQH GX\ DUBGAMU 94U \VXiiX HIWRP IMQH GLLHDOLEXOXQP XWWU
' XN« RUMQOBU 94U VXX [VH VSRUX REBXUXQGEDQ &QIMAXP \XEWB LQDB! DGx LA
SBIGXP GLDND GU® XM
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( XEDAMIXP FRQRUWP P LB

DDAQGED JIQAU \DSP D D P HILOO ,-’r)
NRNRG oRP DNDUGU $WNDQB DIDWGED PP .
OCBQED G+ ]J+ Q NRBQLAU\DBOUDU * ONR Py & “ % o ldam 5;
EX\ RQ Ne GWVUBLIQGH EXOQN YH MW | ELU ", -
of \HIWYHILBU YH °& GLGHe UUDP D
‘& GH «UPH®U hUPH 7ZHIQ G
HMBPH \OW LB HUHBP H HLQL
* DDNWY GDQ DUW \DSDU $ GRQWRO GHWIQ GXOIWO JOIHRO 1Q 0D \RER X
IHP HQBP H®U hWH YH 9RIHVSWIRAMHJ QHIDMWJ + 6 \DSPD]J@U + LSSXWDA
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DDUED PP ol5xQGD NR®QL \ DsCELEHIL JIEL 3IRMKMVDLGD RGXuX JIEL DIDU
\e]HICHIQHEUIL® JLEL\ D XDELOMBU -HDAM oCEXN W WYH NV KDWRGD MQGUL QL
3HBWRQGEDQ P RQ DN \DBDUYH+ 6 SRIMMY . (7= g == " 77 7 e ™

T 2

YHSHIM @HGX\ DG (QUDQRAS\LP DY mfﬂ“ f- m‘-?;'y :
” !

PG f

ERIMAXP EXWURP * (TP SR IW P
KOHHOL oRP DNDUGU  6SRUDLX  Ke FLH L
WilPH . RD \SRU\DSDUIU. DXDIDLED  (gum . BY
PP oDSXQED NRRQL \DSOUDU . OGP MQ  ———

NRUIP IHINRO HIWRP IMQ YH WAADJNOCH Clostridium butyricum
GX\ DLBGU LGLDU DOWRXQXP \ RX DEGRP LQDO

CEVHBUYHGANGDQ L R®! HELEEL @B
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T 7

10um BY YL
Clostridium cadaveris
- 7 —
S ==\
10 um Y 'Y
Clostricium celatum
{.-'r;_':—-*-'—“ __{};4"\
10 am Iy FTGI‘
Clostridium cellobioparum

Qif rﬂé‘_

i 10 #m , Y 'Y

Clostricium chauvoei

&BRWAEXP FDGDMIV

* IDP SR MW KDUMNH@LRYDOYH WP LQDOVSRU

\ DSDQ oRP DNMUBU &KRSSHG P HDAEX\\ RQGD

°& GH KDWEGD\SRUJHOMUILGBLU $ P RQ DN

YH + 6 \ DSDUDU + HSVL SHQM. @H GX\ DUGU

. DBSD3CEVHBU GHIQ\ DIDOUYH GAINGDQ L] RBA
HELEEL QU

SRMWAXP FHDMXP * UP SR IW
KDH\HM] GU  YH P \H NDGU
XD\CEL@QBU . DQ@ DIOWGD PP oD5QaD
JUQ GU NRRQLALL YDLBU 3<*  EX\ RQGD
ISOM. o \HWW YHIWBU hUD] YH + 6
SR| MWL, GRUP [HINRO NOQEDP IMQ
HIMRP MQ YH SHIM@H GX\ DBGAMDU
' XINGDQL] R®! KELQBU

SRIMEXP FHORELRSIXP
* P QHIDN KDH\H@LORP DNDUBU 6IHIN
YH D RYDO Ke AH L {iillH) WP LQDO \SRUDU
\DSOUDU . DG DIDWED WX NREQLAJ
BEX\ RQGD M \ CBXNDQ ElU of NHW YHLBL
BHOR X WOREIRD KIGROIGLBU ' %Nk
ND. QONGGAUDU

&RMMAEXP FKDXYRL
' «]HM] ER DQDQ JHHOG®! * UP SR W
KDIH\HOLYH SORP RUIN oRP CNOUBU . RD\
\SRUDQU RO YH WP LQDTU
. QRUP IHRNRO NOQGEDP MQ  WADMNOR
HIWRP IMQ YH SHIM.@H GX\ DLBGU + D YDQ
ND. QONGGU
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-.H.‘ﬁ‘r - #ﬂijfji',ﬂ
; S 2 S
10 1m Py PYC |

Clostridium ciostridioforme |

&RIMAEXP FRWMGLRWP H

* P QHJDA YU XoX 0RP DNDLGY 6SRUDLK
RYDOYH \DQWDT@U 9D]HQ KOHHEEUKHP ROL
\DSP D] 9%\ RQGD YR  EU \HIP HQW
YHIU+ 6 YH DP RQ DN
\ DSDU. ORGP IMQWADINOR GX\ DLOGU
$ EGRP LCDO HY H\WA RQDU  DSDQGEMW \HYIMW
HAMHOLRDQL QB

ERMWMAEXP FRFIRGHV

* P SR W KDUH\HM] NRNRG oRP DNDLGU
<XYOUDN YH \XBEWP LQDO \SRUDk YDUGBU
Ks FLA L KDILLFH (iULBU $ JDUNRBQLAL LiCH
XPX (HNOQGHEW + 6\ DSDUDU . (RUIP IHINRO
NOQEDP IMQ HIWRPIMQ  YH  WADMNOCH
GX\ DLBGU

ERMWEXP FRAKGDIXP

+DUHM\HOL KOU  HIWL  \XYDUDN  XoX
ORP DNDLGU 6SRU @K RX NRD GU  RYDO
WEMPLQDO YH KeYWHL WillH) \SRUMDU
\DSOUDU ) (EUCRW)L. HIWDR ElU \KiX Gl
SOQEDQ [ RGB! KELP LML $ 09 YH GHNvGDQ
1] RO HEL EEL QMBU

ERMWMEXP FRAKGDWP

* P SR MY KDUHNHM] \ DUP  GDLLH (HNOQGH
\SILDOGEU * WP QHIDN ] LOALBY (HNOQGH
JJUGELOBU =RU \SRUDQUDU EX\ RQGD
PXNRG \HIP HQV\ DSDUDU . GRUP IHINRO
HIWRP IMQ YH SHIM.@H GX\ DLBGADU ' %iNx
ND. QONGGAMDU

ERWAHXP HROQXP

* P QHJDA ER DQDELED KDUH\H@LRYDOYH

\XEWLP LQDO \SRUDLx ROQ oRP DNDLBU -
KHP ROBMLU EX\ RQGD EH D] HU of NHW
YHUBU EXGQAGN \DSP D]@U . RUIP IHINRO
NOQEDP IMQ  HIMRP IMQ  SHIM. @ YH
WADINODH GX\DWBGU  +DYDD  GANAK
ND. QONGGU

PY AR ﬁ. ‘_/

um Py

Clostridium coccoides

N ,—_f—’jg

10um PY¥ PYG

Clostridium cochlearium

5 .
m@m C%'JG‘};

lnll‘.] i Y YL
Clostridium cocleatum
~ N\ / |
.:-.. a""f--{.\‘
Li} PY PYG

Clostridium colinum |
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SERWAHXP AIIIH-OL
* P SR W YH KDUHNHREU %D1HQ Ke RH ) — ‘
XEXAD GXWUIN | IQAU J| U QAN YHHELQL A/ '

-
YAXHHID NDQ& DIDUED RYDO YH VXKEWP ICDO g uim FY BYG

VSRUDOUIU . RRQLAL \HLOM. IRy —
YHIU 3HQM.@ YOQNRPIMQ YH UICP SIQ Clostridium difficile |
GX\ DLEGU ( QMRNROMAMHIGIU |
) - &ERWEXP DO
p ‘7‘-'-" \’/_ﬁ“ * LP SR/ \ XYDUDON XoX YH KDUANH@EU
1+ YH+ 6\DSDU "' iNx YH\ XP XiDN GR\X
 10um , PY PYG HJH\M\ RQDUQD VHEHS ROELQL
Clostridium failax. . QRLP IHAINRO NOQGECP IMQ SHIM.QH
GX\ DLBGU

SERWAHXP [HMQHXP

~ - p // * P @ELAQU 2 YDO \XEWAP LCDOYH Ke RH L
> /2 U SR YOWBU %, DIDUED « UHJ
b — /

~ I 90\ RQGD\ DSXNDQ YH SRUANDOHINO | NHIY

10 um by PYG YHIUBU 6SRU M \SDQV\ RQDUQQ DOWA/P | DO
Clostridium felsineum. HMM ELAQU P MU . OQEP IMQGX\ DU

EQRWIAXP KDHP ROWFXP

A / % *WIP @QELOYH KDHN\HAGEU . GRIP IHINRO

NOQGLP MQ  HIMRPMQ  SHOM.@. YH

10 um 4 PYG . WADMNOTH GX\ DG 7 RNMQBLL YD GHNX

Clostridium haemolyticum. ND. QONGGU

7T Jpy— &RWEXP KDMRP H
K_/ -%p / * UP @ELOKDMHEEU 2 YDO YH WP LODD

VSRUDU KeARHL dWlUU . DERQHGDMIX

PY Chopped meat agar NXCmP D] MDWQLMQEUU + 6 YHL + \ DU
Clostridium hastiforme. SHIM.@Q NERDP [HANRGX\ DLEGU
+ DB\ DIDDUEEGRP LQDO
CEVHRLGHO L] RO KB MBL

- &RWMIAEXP KIWRO WRXP
W - A’a *UP SRIW KDUH\HEEU2 YDO \SRUWDU
”’ F 2 P "™ Ke AH LUy . XYYH@ISIRWMROMMY + 6 YH
~10um , 1+ \DSOUDU . RIP IHINRO NOQGDP IMQ

PY PYG HIWRP IMQ  SHIM. @ WADMNOR GX\ DG
Clostridium histolvticum. 6DYDI \ DMk JD]JDQIWHY YH Glii SOU-QGEDQ
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HEHIEL QL
- , ¢ A —
7/ Py -~

PY PYG
Clostridium indolis.

10 um

SRIMAXP LQGRV

@  \DDWW UP QHIDAWJ KDHNHEEU
6SRUDX \ XYDUDN YH WP IQDGU 6IMDY
NXOIP D]J@U QRQKP ROMMU 1+ YH + 6
\ DSOUDU 98UON NDQDO YH GENGDQ L] R
HALEELQLEU . OQGCP IMQ  HIWRP IMQ  YH

WWDMNORGX\ DUBGUDU

ERMMAEXP LQREXXP
* WP SR KDUH\HM] \ XYDUDN XoX
ORP DNDLGU <D FD LWL RDQ ke AHBLL \SRU
ROGMMUKU . R \SRUDQU RYDGU -HDAWD
NDJHQ YH MvMQGLP H ®U 0 DQQROSR] LW
O\NWE  YH \REMWRO QHIDMWU ' XNGDQ YH
DP SI\ HP \RYAAQGDQ LHNEEL QB

ERMWEXP LUHIXDH
* P SR M YHKDUH\HEEU . RD \SRUDQU
RYDGIU 3<* EX\ RQGD EXGONGN YH LSOML
of NHIV\ DSDUDU -HDAD] + 6 1+ SR MW
VW YH MV MQAIPHOU . RUIP IHINRO
NOQEDP IMQ HIMWRPIMQ  YH  WWADMNOTH
GX\ DBGAMU / CERDMDU NP\ DOk YH

ERMWEXP OEWP
* P SR] W KDUANHM] GIU QDGLLHD \SRUDQU
YHRYDTGHU / FMWOD] « UHD] YH CED] QHI DAY
o\ RQGD \ DSXNDQ of NHWY YHULBU S+ \ x
G i» PHOU' %NGDQL RO HELEELQBU

&RIMEXP OP RWXP
* P SR/IW YH EDJH) KOH\HEHU . RD)
\SRUDQU \SRUDUXRYDWUYHKs FUA LiLilULBU
$JDUED KHPROL \DSDU EX\ RQGD LSOMWM.
o MOV YHILBU 1+ YH + 6 \DSOUDU
. RUPIHQNRO  NODGP IMQ  HIWRP MQ
SHOM@ YH WADINOQH — GX\ DLSGU

///'

10 um PY

—)

Clostridium innocuum.

v,

10 um PY

| Wt

Clostridium irregulare.

10 um PY

Clostridium leptum.
10 um

[ m o

Chopper meat agar

PY
Clostridium limosurn.

+ D YDQDUEDQ GENvGDQ DNALHJHY MW RQDUQGDQ L] RO HELEFL OMBU
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&EMAEXP P DGHORAL 7 @
+DH\HM]  * P SR WML NRD \SRUDQU | _10um , py PYG
RYDOYH \XEWLP L.QDTHU YH Ke FLA L (ilULBU Clostridium mangenotii.

0%\ RQGD \ DSXINDQ EIU \HELP HQW\ DSDUDU
1+ YH +6 \DSDUDU . GUP IHJINRO
NOQGCP IMQ  SHIM.@.  HIMRP IMQ  YH
WADUNODH GX\ DBGU * HY] WK\ X YH LODQ
GEiNAAOED T R KHEL 8- (0Bl )

4 —_
~J //
~ AL
b T S GRIMEXP CQHLE *UP SRIW
. 10um_PY PYG KDUH\HM] GU 1 DAWHY VSRUDQU YH RYD@HU
Clostridium nexile. . D3 DIDWGED KHP ROL \ BSP DJ@U BEX\\ RQGD

ISOW. WGEPHQN \DSDUDU  EX@OQNGN

\DSP D]J@U . GUP IHANRO YH NOQGLP IMCH
GX\ DLBGUDU" XiNXND. QONGGU

—— N\

10 um Py VG EQRWIAXP QRYL
o , * P SRIWW JRU WASIW HL®H ELB
Clostridium novyi. KDH\HEEU 6SRUDX NRD RXUXU RYD@U

2 \MMH oRN GX\ DBy *&GH GXD ERO
« HOU h UP H NDEERQHGDAUD DU \OIWD
YH W LB KUHIEU . GUEP IHINRO
NOQGIP IMQ  SHIM@. YH  HIARP MCH
GX\ DLOGU 7 HADINOTHGILHOOEU + HP $ YHKHP GHYAWSIQO WO ELLHUIGHNLRAIDQ
DD VWMNMQAU * OPP D IRMRCED] & HSMRQ CG&D] YH EDIHQ GO R\MWQ @ELO
VMO « LRMGL 7RO « UAAP 1QQ | DAUD PQGHX Gr (r @ & HNWMGLU DOFDN NKY YH@L
NDOVBU \ RNU ) DVINRQYHIA ROX LB1& QRYLL7IS & GHD 71S $\D G O GHELQ@L&
FRXODP LB EHOWIQ FLUJHIHAN \ DNQRIX YH RWEN DOAMOBLL YOLGU VHLRBN VEOGD
(ﬂSlD] UHINM\ ROML) ROFAL 8-H1L (1P D K DoeGU + D \
SN ELEEL%UPQD YR ELOBUQER G
— \‘/
—— o SERWEXP REHDQRXP
 10um , Chopped meat-Glucose * P SR MW °&CGH KDHHOL °& CH
Clostridium oceanicum. KDUH\HM] GIU EDJHQ 1LOP DQ@U \ DSCEL MU
. DB DI DUGED KHP ROMN YH NUMECILH NRBQLEU
\DSDUDU . RUP IHINRD  NOQGLP MO
HIWRP IMOQ SHIM. @ \MADMNOTH
X\ DLBGAMU ' H] W\ X YH GXNGDO 1] ROH
HE B85 ObU
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- &BRMMAEXP RIRAFP
’,.e"\__ /‘ﬁ *UP SR YH KOHHMJGU 6SRUDU
Coenens 0 AL\ XYDUDNWUYHKs RH LilillPH . DQBDIDED

QROKP ROMMU EX\\ RQGD U ElU of NHW

_ 10um  PY PYG YHIU 7HADMNOR YH HIMRP IMCH NAP HD
Clostridium oroticum. CUHOELB " N UINVUCCEVHBUYH LGAUDUEDO)
1] RO! HELEEL Qb
SRWEXP SHIUQIHY $ %&' YH( | _
RPDN +]HH PRURBMN YH E\RNP\ DD 417;' 1’4'
SRLGA D QROQ WHMWSLYDWBU *uwe | & o
SRIM YH KOHWHMGU RUDQPDED —-— Y PYG
JHHOS®! \SRU \ CBP D]@U 6SRUDLK RXX(P X Clostridium perfringens, type A.

M WEU YH KeAHL Wilyu 9DpOk
NSV O@> U . RXQ NDQ@ DIDWED PP oDSXQGD NXEEH GHNODGH JUL VDU NRBRQL
\ DSOUDU $\ QLDIDU\ » | H LQGH EL B DINGWS\W NRERQL\ CSCEL@BU + HP ROL | | HOGBLL
WSH YH NDQ oHAGICH J| WH GHULU JHHO®®B! LOPH ELB ROD ELUKHP ROL] RQX EXOXQXU
6W BRIV DIDDRAH %JXUKS 6WHSVRNRN LBIE&S 0 3 1HORP HOLYHULBU $\ Q| ] HOBIL
6 DIDDFAPHYH 6 D UMV DUDAQGD GD YDLGU 964\ RQGD LSOMM VHGELP HQAX DSDUDU YH
St \ x \DG@#UWU 71IS$ ' YH( °& GH GXD ERO<WJ hUPH
NDUERQKGUDA@U LB DUEU \DIWD LB QI HIaP H W] LB KUHOQW 1+ YH+ 6
\ DSDU 9 RIHVSWRXWNHU ' 1 D] CP LD] SR MU VXNUR| QHI DAY Q WDOLHEL DALIHJ
6WMRGHIL NREBQ NOWMQRWD PDGGDH G Q WU WBU  9XOQGXNDLK  |GRUDGD
HOMR\RNOUD [MWIRQYPD LoHMOQGH ROUDU ELRD/ND 6WEBREEXV IDHLXP XQ
EDNMRMQLQGHD RTEXNoD HMLEWLBU $\ QL JHIXVKQ ED]x » \ HBLL LODWDDUQED \ ICH
VLOLELUDQMIRQ] P D GD J| WML LMD 71S $ % YH & LolQ CILRVQIN | DVNRQYHIA RQX
J| VMLB LiMU + « ALH P RURBRML G- ] J» Q (HNLGH RDQDUQ GIKD | DMGX\ DB RTBXNDILK
P XNRG \Xi@UQ M GIXD D] GX\ DU RGBXNDILK LGGD HALP HWGEU . GRUP IHINRO
NOQEDP IMQ YH P HARQGD]R®! JHHO GBI GX\ DB RXUDU %.ONVEP  DOAEL RANGLH GH
GX\ DLBGAMU ( UMRP IMQ YH WADMNODH GLLH0OIRXUDU $ P LORJOWR] MBU\EP CP HD
HMM] GlU 3@]P LG JHOELUGILH P HNDQ] P DvJ| WMLLD LiMLJ

$@D VBNMQ EU IRMROED] & GU YH GMWYL KIGROIH HEHHN SDWDDU &
SHWIQIHMQ KU WBL\BLD BQEDQ GD+ LHAQBU + « AHP HP ELDQQQ UMOHWHEHS ROXU
YHWP DV HAIN. GRNXGD P I\ RQHNUR] EDUMAU $ \ UFD GOP DULoL NDQDP D VHEHEL RDEL@L
* HANP Lil WS ,9 DUk GX\ DUBGID GD HEHS ROEL QLS UMWIGP Hd GRQHUWYH HBP
GHRWP DX RQDUQDWEHS RDELQL7LS $ QQ ELUGHERMQ] HLUBIP HVVHEHEL RDEL ERHN
HOMRRWCQL YDLGU

YHBVRNO 71S % YH & VELD>QGDQ\ D86 7USMQ GX\ DUBGU NDMRTP LQOUQ
GHIDWQx DUAGU ' WHU \BUD\VBQ GOP DU SHP IDELAMMQL DUARU 1 HNURAN HOMUW
HVRBRMMQGH P DRU  BO D% \BUIAR® DNWEGU %\ GOf ELU HOMIW DEGRXQED WISMQ
IQKEWUY RDQ BB SDBM/ VDA H KELP HNWELU % \ OFH EHD \R\MQ NXY YH®
Q WuWpQU

(SMLRQ RO WISMQ EHIHL AU HJIPH G Q WU @ HEINoH QRO
2 LI DQY P DGONL GDYUDQ{MUX EHD VRNMQ J LEIGIU $ GHLGUNDD] DNWAYDIVU G» U 71S %YH
' \BUDQGEDQ \ DSYGU % LQ | GHP LQQGH GDKLARGEXUX SHN oRN Lo RUIDQ NDQDP DDLK
\DSCELQ@L $ 0% \RX LA\« \VHN GR| DOQP Dk HMM] ROELQLDQAON G (» N GR| GD
| @ U P ROELQL
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JRD MO \D@{ 71S ( BDHQEQ \DSGU 3WRMROMN |HP HOBLB
SDLODQGEHQGEDVRNVN HMLI | MU ( SVLRQVRNMCHEHY HJ
(QMRENMQ 7I1S $ & YH' \BUDQEDQ \DSXGU $] SLIP Lii HVe U QBUQQ
\ HOLP HW_ LIEDOOND\ HBUHD EDNWMLLBNSRUDQAUDUYH DM RIBNMQ\DDUDU 9 HABA
Ke FUHGHQVRA\MOQ\DGQP DGXIX\WMVSIWHGL D LiMLJ
2 WDOYH LQMIDOI RIDQQ GRIDO» \ HBUGIU $ EGRP LQDOHIH\W\ RQDU \ XP XiDN
LEX EDNWLL LD

GRAXQXQ QNURAN B \ RQDUQGDR 1] R®! HELEEL @BU JD] JDQILHIAQ

’/ /
\
10um _, py PYG
Clostridium paraputrificum.

RXUXU

ERWAXP SDDSXMUIEXP
* P @OELO KBHHUEU . R \SRUWDOQU
\VSRUDILk RYDO YH WP LCD@U Ke AH L Gty

1 RQKP ROMWME EX\\ RQGD LSOWL o NHWV

\OSOUDU hUPH \DOW LA HIGPH
. RUPIHQNRBI GX\DWB  NOQEDP IMCH
GULHOOHLBY  $ SDQAMW SHIVRQDO DEVHBU
NDQ N> OVUBLL

GiiNx GHY] WX\ X YHNDUCAHUWP | WBLIQGHD]

&RMWIEXP SYMIDALHY

*UWP SRMW YH KDHHM]GU . RD
\SRUDQU \SRUDXRYDOYH D\ XYDUDNAU

°& GLEH GIKD ERO« LHBU ' %iNx LGIDU YH
JHEHBLIQ EDNWe UMQGH\AN 1] RO HEL EEL QBU

ERIMEXP SYMUEXP
* P SR IW KDUHM\HEEU . RD \SRUDQUYH
Ke AR L (UU +HPROMMU YH G GU
NRRQLAL YDBU %0\ RQGD EXGQAGN YH
\ CBXNDQ ELU \HEP HQM DSDUDU 7 HADNOD
NERUP | HINROYHSHIM @HGX\ DLBGADU $ BVH
YH\ DIDOUEDQ L] RO HEL EEL QB

&RWEXP LDP RUXP
* P @ELOKDH\HM] GU * HHOB®I 9 KDUL
(HNOQGH J| U @ UDU 6SRUDIK QDGLLHY ROX(IXU
\ XYDUDN \MP LQDO LQFH GXYDUBGUYHKs AH L
DEGRP LQDOYH VHYLNDOHQ H\W RQDUEDD [} R®I
HELEEL QB
&RMWEXP \DWEQAHVH

* P SR MM LI L] RO RQGD KDUH\HEEU
6SRUDK RYDOYH \KEWLP LODTHU + HP RORKMU
1+ \DSDU . RUPIHINRO SHIM.@ YH
WADMNODH GX\ DWBGU . R XQ (DUERQXQEDQ
YHGANGDQ« IHNEEL QB

KA E6F (OfA )

/

10um  PY

=3

PYG

Clostridium putrefaciens.

——
g / pa
7] <z
10 um , PY PYG
Clostridium putrificum.
10 um PY PYG ’

Clostridium ramosum.

A =

L 10um , py

.‘,;//)/
—~N e

PYG

Clastriditum sardiniense.
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/ _d
. A~ ! VR 4
I,’ " ' ‘-‘_‘

10um | py PYG

Clostridium sartagoforme.

= 2

10 um

Clostridium scatologenes.

= 77z,

v 10um , PY
Clostridium septicum.

SRWAEXP \DUDJRRPH *UP SR W
EDJH) KOUMNHEEU . RD. \SRU\ DSDU RYDO
WP LQDOYH Ke ALK L ililUU $ GRQVRO GXOMRO
HIWMRO J OH ROYH LQRWRX [HP HOBP H GU
. RUP IHINRO MADVINOQ HIMRP IMCH
GX\ DLBGU <HIGRIDY GHNWQEDD YH GLHN
ROIXQEDQ L] RO HELEEL Qb

ERIMEXP VIVRIRIHCHV

* P SRIW KDHHEEU 6SRUDX RYDGHU

Ke AR L {lilUU. KHP ROMM . DIERQKGDWV

\ RNOXUXQGD ERO« UHJ 60WD YH W LB

IQKEH RO(UDU
. GRUP |HINRCHIWRP IMQNOQEDP IMCH

GX\ DLBGU . XU@U NRQEP LQH \ I\ HRHNGBU YH

GiNXND. QCNGGU

EGRWAHXP VISWEXP
*WP @ELOYH KDH\HAGEU SCGRP RUINW
6SRUDX RYDO YH XEWP IQDGIU Ke AH L
iy DJDU \» ]HL(IEHLQ:HELUILB
GHNOQGH\ D >XGUDUYH %KHP ROMMEL ~— ° & GH
GXD UKDV LHBU % NRP SGINV YIMIP LQBLL
JHH\WMGQHEL@BU  ED]x  VXUDIK DW RVHJ

EDA QG 2 H GILHQOOEU $ GRQVRO GXGVRO JOHROYH HIMIVROIHP HOBP H

6WBRFEXY IDHAXP LA DQMIRQ]P D& YDUBU / ISD]@Uk \ RAMU NRUIP IHINRO
NOQGEDP IMQ HIWRP IMQ YH SHIM.@H GX\ DLBGU * D] JDQIHY YH P HNURWDQ HOMIW
HM-QGIU QHNURWDQ YHKHP ROBN ELUDDDVR\MQL YDLGU <XDQ VX ELUINQABLL. G{iN<YH

ED]xKD. YDQOUEDQL] R®! HELEEL Qb

S

—10um , cMC P
Clostridium sordellii.

&RIMAEXP \RUGDOLL

* WP SR W KDIHMHEEU NRD FD \SRUDQU
. D3 DIOWED PP  oD5QED JHHOGD
KHP ROBN NRERQLAU\ DSDUDU h UHP HBLL \DILWD
YH W L QUHEQU & BEHBHOBY
VELD >QGDQ GD HYHOAU DQAON & \RG-OOL&

AHBHEK HIHI®H 1+ YH+ 6 \DSOUDU KISSXWDA KIGROIH KH.BU -HDAD
NDJHQ W WYH MY MQGUUBY 1 RGSDRWIN RDQDU JHHO®® « UD] SR| MMWU $ BVH
DEGRP LQDOYH YD LODOGUHIDMG{NXYH KD, YDQ HI H\W\ RQDUQGDQL] R®! KEL EEL Qb1
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SERWIAEXP \SKHQRCHV

* P QHIDAI \ XYDUDN XoX YH KDUHNHEEU
6SRMU RYDGIU YH Ke AH L iUy . RD
VSRUDQU  °&GH ERO« LHJ (UMRP IMQ YH
WADINOIH GX\DWBGU  $ SDQAMW D]
JDQIUHD KOS \DDDk YH GINGDQ L] R®A
HELEEL QL

&EMAEXP \SILRRP H

* P SR IW  KDUNHM] GlU ‘& GH
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