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1"t 408" (%)

I GH(H7LOH" " #SH&" (#)(4d1=2$1UkL(IPHO?91$, 1/)9>EHIISHIO5!"" . /!

!

G710 OHSHE" O#)(4 - &1 (28 5HL(I P492918,! *)O=&HWISH 95! **./! &8,! =&l
$O(SBLHSHIUSISEN" 23, INF(1)L!, $5)8%, 1 &1! (28! 74O , 488>>)"15)8 ,)831 951840+ 78 (844! , $(4719%!
"98(K&" ()981!, 7)83!(2815)#)83122813!- . *4&=>1IPIS(1&INICCINES, I"&BIO8HI*$!, $($" (S, 1*4!
749, 488>>)" 111 &8 )SHELHS! &8 , | $A?$BLHS! $0&=>11\O = $HSH )(! >T1(1 *SIHS>$>*$h$, | (28(!
G™1 , 981! 89(! $67&(S! (9! **. /1N F(! 281! *$$8! ,$>981(H&($,! (2&(! G™"! = &1! 24$1$8(! )8!
827490)>&($4IESDIOS!" . /1, #4188, IKCDIG5I ™" . /1 = $(128($8(11-\&12)>I\1&8, | . *4&>1!PA!
JCCKOI! - 11(2$! " 94$!14>2(9=>1951"" . /1>8411733$1(! (28! 24$1$8" $1 951G "M 1$H$H& &(($>2(L!
28#$I*$$81>&, $1 (9! " OMHSH&(S! 7H3$B" 4! = )(21G" "1\ = $HSHA)(! = &LIKS?9H(S, ! (2&(1 74338 4!
1$818&()98! = &1 &1! )ii$H4! (9! O 7H! *$5OUS! Okl &5(SH! &8! $?2)19,$! 95! G*'Ml , 7H)83! 5)+)83!
"41(9=>$(HA11; WS - )LSHBSEHO8S!(2)%, 19584 7S (&H4! , S(H71OH! " 98(H&" ()9BLIS O, $, ! = SHS!
89(1 &119")&($, ! =)(2! 7%3$8" 4! -39 = $81($)8! $(! &I4 JCCLOI! U)B&#4H 17*I$" (1! =)(297(1 " . /!
14>2(9>11 >841 $02)*)(1 )8#78(&44! , $(H719%! "98(4&" (981! -\$1+)83(98! T! &8, \)+(98! PA
BLLK[!#&8! 2188+ = )W1#68!GO9HBIHNIS(1&NBLLB[\&L2)>I\1&8 , ! . *4&=>1IPALICCKOIIF8I5&" ()8!
(2$11(7, 4*41\&12)>188, ! . *i&=>11-\&12)>I\1&8 , ! . *4&>1!PI JCCKIQKD! 95! (28! (9(&!"" . /!
28()$8(111(7,)$,1-8eBCK!, ), 189(I4$1$8(1G™ "  2):$!>04$!(2881QCDI5I7*1$" (1! =)(297(!
-<=NI2&,1G" 1Y QUSOHSHAI G 1 "&88I(1 4%, )" (1 (2$1%$179818! 95! 2&()$8(L! (91&8()>71" &4)8)"!
(H$&(>$8(!- Y &1989V;$$1C1 &8, | . 1/ 728$)11)INN JCCLON &1! = $#1&11(91*9(74)87>1(96)8! .| 9H!
8$740>9, 7+6()98! -R&" 288$8)IN1 &8, 1 ;&((2%$! P JCBOOA &+(29732! (28! ] &()988:1F81()(7($! 95!
\$84(2188 , IMBHSIHO" $+$8" $I-TPMHI3T7), &8 $H$"9>>$8 , 11(2$H&1(!( - 9! (2$48?)$14198+41)8!
26()$8(1!,)83891$, ! - )(2!G " 1981749, 488=>)" 11-N=)(2! . I$(1&NICBQI!

=2$!)84E1)$I8E(THSI05! 74O , 488=)" 1188, 1)(1HO = 124 , )" (#SIH& TSU*O(21504!,)&3891)1!
88,197(*9>$1951"" . /1(H$&(>$B(N "&+1)8(9167$1()98! (2$li$i$H#E8" $1&8 , !, $5)8)($I*$8%5)(195!
749, 488>)"11)8! (21497 ()8$! &11$11>$8( 95! 898VB$7H93$8)" 1" . /1 28()$8(LI! "*8! (28! 9(2$H!
288,41 " /17974, 1%$1 &1 ,)10%, $Hl 05! 7HO(2$0&+! ,41578° (98! Okl 1$819%4! , 41578"()98! (2&(!
"8 71811 (2$19" " 7SS $! 05! 7H3$8" 41 1$818()98! Ol 7HI$S " 41 7¥)8&H4!)8 " 98()8$8 " B! -<<FHMI * 7 (!
89(18$" $118H)H418119")&(S, | (91" 11\ $8" $H & *)9>8HNSH 59K G**1>)32(189(1)8, )"&($!&! 399 , !
*)0>EHISHEOH"" _ ZHES , 1#)" SVHSHLE-T79NMAICBION!

&), &(98! 95! & *)9>&HISH &38&)8L(! G**! >&4! *$! >0$! 6788()(&(HS$! (288! 59H! ** . /N
= 2)" 2111618, 198117*I$" ($114>2(9>11H&(2$H (28819*I$" (#$!"1)8)" &I >$E1TH$1188 , 128118
>7:(5&" (9%)&:! $(9:934! -Ukd! M\! $(! &I4 JCBEOI! R$"$8(+44! 19>$! 8981)8H#EL)HS! )>&3)83!

UG (), ")) "



" HS%& " (#1%")

>$(29,11 (9, $($"(1 G™'! = $H$! )BHSL()36(S, N 8&=>$+4! BS&H)BHH&HS, | 128" (K917 924! -JFRN!
~UGH&3! UUT $(! &N JCBB[! Y&L(9497, $11 \! $(! &1 ICBI0! &8 ,! 7+(H81978 , | >$&174$=>$8(! 95!
6, , il = &#1(2)"WBSLL" , $(H719% (2)" WBS$L1!-/ a="G=01-T27+&H FIS(1& A BLLK[IM2783ING!S(!
&4 JCBCI T79I\MI$(1& ML JCBC[I T728! . 1$(18:14 ICBB[IR9*)8198!GI$( &IA JCBK[!R&" 268%$8)IN!
$(1&WICBK] /HeAIRIS (&AL ICBXOIN!

JFRN! )11 &1 5787()98! )>&3)83! ($"289:934! (2&(! "&8! ,$($"(! 9043$8V,$2$8,$8(
2$>9,488>)"1"2683$11)8! (28! %48, , $H! = &+ $)(2$H! , 7)83149),)83! Okl , 74)83! )BHO+78 (844!
,$(H719% >71":$1 " 98(K&" ()981!-U&KE3I UUI &S , | \$SSLEINSHLIPA ICBBOI =281 >$8174$>$8(! 95!
"2683$11)8! (28! "98"$8(4&()98! 95! 9843$88($,! 2$>93:9%)8! -"'I\N*0! &8,! ,$9043$8&($, !
2$>9319%)81-\\*0!)8! #$12981$! (9! G' "I H$:&(JH$! (9! *&1$)BHH "&81 455" (! , $(4719% 9043$8!
*9817>7()98! -U&1&3!UUI&S , I \$S18IWSH11 P4 ICBBOI /815, 198! (2$15)8,)83! (2&(!)8! 2&()$8(1!
2)(2177 R (281 (2)"WBS1L! 95 (281 (I8! *1&, , B! = &+l OHI (23! , B(H71OH 8ABHA >$&I7HS , | *4!
74481978 , Al = &111)38)5)"&8(+41)8"H$&1$ , I-\&QNSB*$H3!"* Al $(1&IMICCC[!" " SS!Y 15 (&AL ICCKA!
JCChON)(! = &112429(251)0$, |(26(M)8!"" . /12&()SB(1A (23! = OHMIQHEHOR, I"&71%, I*4IG™"1, TH)83!
(28! 54831 22818 *97+,!1 PHO>O($! ,S(H710H 242$h(H9?244! )8"4$81)83! /a="G=I! /9(2!
($"289/93)$1! 284$! 129 = 81 78H$)&*$! &8, ! "98(H&, )" (944! U$17+(11 )8! 1$#SH&H! 1(7,)$11 *4!
) SHSB(HSLSEH" 2$HLI!

/81$,198!(2$!$#), $8"$1129 = )83! (2&(!&, $891)83! (1)2291728($!- . =PI 281! &IWSA4IHO:$!
81 (291 2&(292241)9:934195 G" "4l &" ()831*9(2!)8I $554$8 (188 , | 4558 (! 2&(211 951 (2$149) ,)83!
H$5+SEM N)#EVRE>011 &8 , 1 "O+$&37S1 &11$11S$, | (28! 27 (&(#S!HO:$! 951 . =PI &11 &1 898V)BHEL)#S!
*)9=>&HISH 951 G™*1)8! ™" . /1 2&()$8(L! -N):#EVR&>O1! Y $(! &IAl JCBQUI! =2$4! >$&174$, ! (28!
7H)8&%41 *98" $8(H&()98! 95! . =P1)8! ™" . /! - 9>$8! 1)(2! "985)k=>$,!G""1&8,1)8! &3$V>&("2$, !
"98(K9:11E8, 1"98"7,$, 1(26(17H)8&Y4! . =P! = L1IGI1$B1)()HS$! , 488=>)"1898Y)SHEL)HS!*)9=>EHISH
95IG" )8! . /128&()$8(LI-NH#&VRE=>O1IY 1$(1& M1 ICBQUI!

UTH(2S$H , &(& H$38H,)83! (2$1$! BIB)BHELHS! >$(29, 11 (9! , $($"(1G""1 >4 *$15978, |
$11$ - 2$4$1- . 8(78%51V;9?2$11=1$(1&+1A1 JCBBEAIICBEI!!

|

!

Ol <H)8&H4I/)9=>EHISHKLIE! /!

!

=28 >&"491"9?)" 1 $06>)8&()98! 95! 7H)BHH WSO = 81811 7HOL 9244 )11 8119+, 181! >$,)")8S!
(LS5 =281 5)L(14$?9% (1 95! 7%)8$! $0&>)8&()98! " &8I *$!5978 ,1)8! /&*4198)881 &8 , IN7>$H)&8!
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1"t 408" (%)

(SB(LAIKCCCIA$8411&391NN) 229" &($11-EKCYQbD! /ML, $89(S , | (281467195 74)8$!$08>)8&()98!
81281 ,)83891)11&8, 1?493891)1195! , )1$&1$1!- Y &3)9HWB)LIHIES, 1G)&>&B()L! . ALICBSOI! ; &($H!
C&$8!-BILV"1ICC "I1IBK! . GOI&, #9"&($, ! (2&(! (23198, )()98! 95! (23159741 &% , )84+ 27>97}1!
S WIR)GH ASHO = X UGH 22183188 ,1%:99, 01 97+, 1 *$1 11118, 1 *41)812%" (183! (23! 74)8SH!
= 2)"21 S5$" (S, ! (28! 1(&(S! 95! 2$&+(21! =281 2241)")88! *97+,! $1(&*12! &! ,)&3891)1! *4!
$08>)8)83! (2! *9:O%Al "9B1)L($8"4H &8, ! (&1($! 95! (28! 2&()$B(1L! 7H)BS! &8,! (25! >&(($H!
1717$8,$,! O 18$,)>$8($,! )8! )(Il <4O1*924! %0#),$,! 1755)")$8(! 2)8(L! 504! , )BSH$B(&!
,)&3891)LHELI(2$!, Ji$" (1$08=>)86()98!95!(2$126()$8(! - &1!"981), $h$, 119")8+4178&" "$2(&*$!
-N$75$H(! aGH BLLKOIIG7H)83! (281'Y), ,1$! . 3BL4 (2$4$! = $4$!89!1)38)5)" &8(1 24934$11$11 48 ,!
98+41, 74)831(2$18)8$($$8(2! "$8(744H 1 )(2!(2$! 71$1951>) 491" 92$1)8! (2$16.88+41)11951 74)8$!
1$,)>$8(H (23! >)"491"97?)"! $0&>)8&()98! 95! 7H)8$! 2811 4$2:&"$, | 7HO1" 924! - Y &3)0Hl)8)1! Hl
&8, 1G)&=>&8()L! . AICBSII!

19 2 &, 8414 7H)8&:41)11)1198%! 95! (25! >0H$! *9>>08+4! P$KIN>$, 118 *Oh&(944! 1(7 ,)$1!
88,1 "9>24)1$11 &1 2241)" &1 &8, | 340111 $06=>)88()98! -$#8+7&()98! 95! *9:0H1 &8 , ! (74*), ) (40N &
J)210" W "28>)" &4 &88&41)L! - 7)(2! (SL(LI59% 12857)5)" ! 3&H)(4M 2\A 199 , Al 249 ($)8H! 317" 91$H!
WS(9BSLA 7HO*))BO3SBH :$TWO " 4($! SL(SHELSH &8 , 18)(H)($101&8 , 18! >)"491" 9?)" 1 $(&>)8&()98!
95! (23! 7H)B&HA! 15,)>$8(! (9! ,$($" (! "$H1! -ShA(2HO" 4(S1N 1$779"A(SI $2)(2$1&! "$1l |
16769714 (H&81)()98&H &8, ! H$B&H (7*7+6H! "SH10M "S1(LA "HA1(&1H *&" ($H)8A! 4$81(H &8,
2648.1)($11-M&L($IHPIS(1&+4ICICO!

FBI(2$181(1, $78., BN 1)(21&, #88"$11)81=>0$" 7+641%)919341 ($” 28)6 7$141 7)8$! 2811 *$$8!
2SS, 1 811 881 784)=>)($,! *984$8)$8(! 197" $! 50K BO#SH *)9>EHISHL! -$EI10>SL4! *$H1Al
249($)BLA &8, 1 O(2$H! 181 >0:$" 75101 (28(! >)32(! 249#), $1)81)32(L! (9! 27>&8! 2$6+(24 )8!
28H() THH! ;<= , 41578 (JOBIA 17721 &11 ** . /N *:&, , $Hl 28)8! 148, 49>$")8(SHL((&H *410(1!
-/PNFMON&S , 17H)88H4I (K" (1)85%" ()98 1!1-<=HI-<})89+9341=2)8I=E8W! ak)()83!CHO 7 24 ICBXOI!

<K)8$!)11 €81 97()>&+ *)912$")>$8! 594! *)9=>&HISH &8&+41)1! *$ & 718! )(! *&8! *$! $&1):4!
88, 1S THIBB(+4! *94$" ($, ! *41 898V)BHE1)#S! (3" 28)67SIA )8! h+G (4! 1643$! #97>$14 &8, !
2)(297(1,)1*9>50%(1 (9! (28! 28($8(1! <H)B$! *98(8)81! " $H7+&H $1$>$8(14 *)9" 2$>)" &+141 €8, !
HO($)BL! , BHES, ! SHO>! 310>FH7+EH! 5} (98! 95! 2+&1>8Al S8 (7*71$! $A HS(98H &8, !
7493$8) (&1 (K" (1 1$"4S(981! (281 HS5$" (N &(1 & 3H$8! ()>$! 29)8(H &8!)8, )H), 781! >$(&*91)"!
88,128(297241)9:93)" 1 1(&($!-\&H?29:$1 Y $(1 &1 ICBKOIIF , $E+441 &1 7H)8&H41 )9 =>&HNSH! = 97+, !
9*#)8($! (251855, 1504 )8H1)HS! &8, | SA2$B1)$!I 24" S, T4E1! 177 21811)>83)834 749, 488=>)" !
192144 Ol *41(91" 92411 \$8" $H 7¥)8$!)1! (9, &41 98$! 95! (28! >91( &((4&." (J#$!*9, 415:7) , 1150H!

PG (), )" )l



" HS%& " (#1%")

898V)8#&1)#$! ($1()83! = )(2!&! ?%9($9=>$!"9=>791$, | *4IQCD!95! 2+&1=>&()"! 2%9($)81!&8 , !bCD!
95! 7%)8&%4! (h&" (! , $1678&=>&($,! "$t1! -GS %&=>F! NI $(! &tHAI JCCX0I! F8! ** _ ZAl 1$#SH&H 7%)8&%4!
>0:$"7:$1 - $U$! )8#$L()3&($, ! &L 27 (&(#$! *)9=>&IWHh1d! 8$7%9(%9?2)81Al ?%91(&31&8, )8 1A
"4(9W)8$141&8, ! . =PII=2)11(2$1)112&1159" 71$, )8! (2$!%9+$! 95! 7%)8&%4! 8% 7%9(%9?2) " 15& " (9%1!)8!
Al

|

!

Neurotrophic Factors

!

F8! (28! 19 - $! 7%)88&%4! (%&" (A (2$! 1(IM&3$! &8,! ?$%)9,)"! $t)=>)8&()98! 95! 7%)8$! &li$!
WE37+&($, ! *41&! " 9=>21$0! 85 7H&+! " 98 (%9 141($=>1)8! (25! *1&)8!&8, 1+7=>*91& "}&+ 1?)8& * 9% , Al
)8#9#)83! (24$$! 1$(1! 95! 2$h)?28%&t! 8HUHPLI! 18 h&+! P&h&14=>28&(2F()"! -?$t#)"! BSHS10A!
(29%&" 9+ 7=>*&H! 14=>2&(2$()"! -24793&1(%)"! 8$IH$L! &8, ! 14=>28(2$()"! "2&)80A &8, ! 19=>&()"!
8SH$L! -27,$8, & 8MHPL0I! PEN&14=>28(2$()"! $S5EUSS(! 8Pl#SL! *98(%&" (! (28! *1&, , $h! &8, !
5@ (23! 74S(2h&l! NA=>2&(2$5()"! $55$%$B(! BS#SL! h$t&@! (28! *+&, , ! &8,! "98(%&" (! (23!
THS(2%&IINI=>& ()" $55B%SB (! 8H!HSL! *98(%&" (! (2! $O(PNBE&H! 7h$(2h&+ 122)8 " ($hil! =2$! &5$4$B(!
)88%1#&()98! 95! (28! 7%)88&Nh4! *+&, , S "98L)L(L! %)>&H)14! 95! 1>&s! >4$4)8&(S,! -- 10! &8, !
78=>4%)88&($, !-M!5)*$10!1&0981! (2&(1%$1?98,1(9!"2$>)"&+1&8,1>$"288)"&!11()=>7+)!- , $! Ch9&(!
aM! $(! &4 ICBSII! F>>789"2$=>)"& 1(7,)$1! )8, )"&($! (2&(! *1&, , $H! &5EHS(! 8$7%981!
148(2$1)0%! 1$#Sh&+ 8749 (%&81=>)(($1! &8, ! $A?HS1L! #&0)971! (47$1! 95 %$"$2(IM1! &8,!)98!
"2888%t1! -(h&81)$8(! UB"$?(9% ?9($8()& 28881 ?7%)8HU3) Al >T71"&K)8)Al &8, !
8$7%9(%97?2)"15&" (9! %$" $? (%104 %$1?798,)83! (9! "2$=>)"&+1! 2%$1$8(!)8! 7%)8%! 9! i$t$&1$, !)8!
(28! *+&, , B! - &t SO > 8FU#P1A 1>09(2! >T71"+$A!)85t8>>8& (94! "$t1A &8, ! 74O (2%+)&+! " $t+1!
-, $lcho&(!aM! &8, J912)=>7%&! JAI ICBSOI'F8! (2)11 1$(()83K 8$7%9(19?2)"15& " (9%1! 2&#$! *$$8!
)=>21)"&($,!)8!(2$!?8(297241)9:93)" &1 >$"288)1>1!78, $1t4)83!(2$!1$81)()0&()98!95! *1& , , $i!
&55$H$8(18PIHSLI(2&(19" " 7H!)8!"* . /!1-, $lch9&(laM!&8 , 1j 912)=7%&! JAICBI0N!

1$7%9(%9?2)" 158" (9%1!1)8°+7 , Bl &! =), B! &lh&4! 951 29:42$2(), $1! (2&(! ?%9=>9($! 8$7%)($!
97(3%9 = (2418 7%98&H " $t! , )55$%$8()&()98!&8 , | L 7U#)#&A *9(2!)8! (2$! " $8(%&+ &8 , I ?$%) 228!
891#9711141($=>!-PSOS(INI&8, 'Y " Y &298IN/AICCK[INW&?$HNGAIICBX0I ] $7%9(%972) " 158" (91!
"88!*$! "1&11)5)$,1)8(9! (21$$! 5&=>)1)$1! *&1$, 198! (2$)h! 1(%h7 * (7¥$1A kS $?(M1A &8 , 11)386+)83!
?28(2 - &41d! (23! 8$7%9(%972)8! 5&=>)t4A! (28! 31)&:! SV, Sh)#S, | 85749 (%49?2)"! 5&" (%! -cGJU0!
5&=>)t441&8, 1(2$!8$7%9?9%()" " 4(9W)8$!5&=>)+l!

x4 $ SR ()", "))



1"t 408" (%)

T$749(4922)8114$ 4$1$8 (1 >&1(SH! =9 , 7:&(9%11 95185748+ 2+61()")(41&8 , | &%$! (23! >91(!
57+41 *26%&" ($K)0$, ! 3KO724 = 2)*21)8"+7, $1! 8SKHS! 349 = (2! 5&" (94! - T U *¥&)8V, $)#$, !
8$749(4972)"! 5&" (94! -/GJUM 8$7%9(%922)8VQ! -J=VQoA! &8,! 8$7%9(%9?2)8VE"S! -]=VE S0!
-PSOS(INI&S, 1Y " Y &298IN/AIICCKOI! . #1835 74%9(49722)81184$!148(2$1)0% , 1&1124$2%9249($)81195!
827%90)=>&($+4! JECVIKC! &>)89&"),10 78,$%39)83! &! 1$W$L! 95! 291((4&81+:8()988
>0,)5)"&()981A (9! 59%=>! >&(74$! ?49($)81! 95! BBXVBJL! &=)89! &*),1! -UK)&1! /A JICBBOI!
T1$749(%972)811%)8 , 1(9!( = 9! "+&11$1!95!(h&81=>$=>*4&8$!4$" $?(IML!(QISHOWS! ,)1()8" (1" $+7+&H!
%$12981$14 (28! (19?29=>491)8VK$S+&($ , ! W)B&IS! S $2(QML! -=HW0! 5OK! * S 1 7H#)#&+ &8 , 1 3O = (24
88, !(2$!?bSI8$749(4972)81$ " $2(94!-?bS T =R0M = 2)* 21=>841284$1&!(4972)*1$55%" (19%!)8, 7" $!
"$Hl, $8(20 49=>9()831&?9?2(91)1!- . #$BINM &S, | G& = *&%8! GAl ICCK[! Mh70! MGA! JCBEDI! =2$13!
(29! "+&11$1! 951 4$" $2(91! Q4! 95($8! 24$1$8(198! (28! 1&=>$! *$+188,1)8($h&" (A *99%, )8&()83!
88,!1=>9,7+:&()83! (2$!4$12981$! (9! &! 8$749(4922)" 1 1()=>7+71! -\7&83!H" &8, | R$)" 2&H,, (! ;UM
JCCQUI! a281$&11&+18$7%9(4972)81! >84!$67&+4!%)8 , 1 (9! 2bS ] =RAI&55)8) (4! (9! =i 4$" $2 (91!
&S, )55$H$8(1&=>983! (2$=>1!=H . 1)11 (23! 2)32V&55)8)(4!4$" $2(M!59% T cUll /G UI&8, | ]=VE"S!
*)8, 1(91=H0/188 , 1 ] =VQI 24$5SHSB()&+41*)8 , 11 (9! =HWMU &+*$)(1 *&81&+191*)8 , 1 (9!=HW . 1&8, 1=/
78, $HI"$H(&)8! )" 7=>1(8&8" $1!-PSOS(INI&S , 1Y * Y &298IN/A ICCKOII =S * $2(9¥1! , )1 24641 (28!
147" (74! 95! *+&11)" &+ (4%91)8$! W)B&1S! #$" $P(IMIA = )(2! (= 9! SO(H&" $HT7:8%!)>>7893:9* 748!
FIWS! , 9=>8)81! (2&(! &H$! H$12981)*+$! 594! )8($h& " ()98! = )(2! 8$749(4972)811! Y9, )5)$, !F3V
B! ,9>&)81! &Sl &*+$! (9! 1$67$1(SH! 12$7)5)"! 8$7%I(H9?2)81N 1733$1()83! (2&(' (2)1!
)8($i&" (98! *&8!*$!$2194S , 159%! (2$4&2$7()" 1 27%4291$11-"** 29 , 8)"WAIPI$(1&+ 14 ICBI0N =24$$!
>8)81)8 (8. $+7:8%11)38&+)831 2&(2 = &411 " 97+, I *$1&" (H&($ , 1 *4! (18812291 229441&()98! 95! (2$!
8$749(5922)8! =Wl 4$"$P(QMIN )8+7,)83! (2% >)(93$8V&"(H&($,! 2%9($)8! W)8&1S!
-Y _PTO $O(H& " $+7+8%!1)38&H$37+6($ , IW)B&LS!-HRTO! 2&(2 = &4h (2$12291228() , 4+)891)(9+ QU
WN8&1$! -PFQTO2%9($)8! W)B&1$! /! -PT/ .W(O! 2&(2:&4M &8,! (2$! 2291?729)891)(),$!
22912294 281$! M! -P;MOVK! 2&(2 = &4I! H&"2! 95! (2$1$! 2&(2 z &41! >$,)&($1! ,)55$H$8(! *7(!
0#$I18272)83! " $+7+8H14$1298151!-\7&83IHN &8, IR$)* 28K, (1;UN ICCQIPSOS(INI&S, 1Y * Y &298!
N/Al JCCK]! NW&2$H! NGAl JCBXOI! _ +#! 8$74%9(%922)81! *)8, 1 =)(2! +9 = $h! &55)8)(4! (9! (2$! 2&8V
8$749(4972)8! 4$" $2(9%! ?bST=RAI & >$=>*$h! 95! (23! , $&(2! , 9=>8)8! (7=>9%! 8%"#91)1!58" (9!
-=U0N 172845841 951HS " $2 (LI =2$1$14S " $2 (94! (471! &¥$IWS9 = 8!(9! 2%9=>9($!&?97(91) 1A
*41 & (#&()83! "VA78VV($H=>)88+ W)8&L$! &8,! 87 +$&MH! 58" (M! WH)32(V"28)8V$8288" $i! 95!
& (H&(S, /1" $+11(%881"4)?()98!5& " (9H!- JUMIZ0M = 2$81&" (#&($ , *412%98$7%9(4922)811!<?98!
*)8,)83195!>&(74$!8$749(4922)8141 98! (2$! 9 (24! 288 , A ?bS T =R! 1$H#$11&1! &!4$37+&(94!&8, !

IR0, 1)) *1



" HS%& " (#1%")

JB($H&." (/83! 2&4(BSH! 95! =T K$ " $2(OUL! (2&(1 17229(LI =HIV)8, 7"$, 11)388:)83H =9, )5)$1! =W
8$749(4972)8!*)8,)83! 855)8)()51! &8 , 1 1$37+&($1! $8, 9" 4(91)11 &8, | HS(HO3H&,, $! (H&:8129%(! 95!
=HI H$*$P(OKL! (9! , 9 = BL(HSE>! $37:&(QH1! -"** 29, 8) WAl P $(! &I ICBI[! MO$:29! ! $(! & 1!
JCBLOIY'$" 288)1>119518" ()98195I ] cUI&8 , 1 /G Ul &S 17>>8H)08 , 8153 74$IEI-MO$29! . 15 (!
&4 ICBLON!

Tissue-derived NGF | *Epithelial cells,
smooth muscle

and BDNF cells, neurons, etc.
. . * High affinity receptors
Activation of (TrkA, TrkB)
receptors * Low affinity receptor
(p75)

o Short-term effects: modulation of
Activation of the activity of membrane receptors
d t and cytoplasmic proteins
. OYVI"IS ream * Long-term effects: changes in gene
S|gnallng pathways expression (pro-survival and pro-
apoptotic)

)
U)374$!EIN Y $"288)1>1195!8" (098! 951  cU! &8, I /GTU!I-&, &2(S$, 1 5HO>IMO$+29! . 1$(! &I

JCBLAI!

08 ™S (O VHE W*+8 %= " . /+"$018 %8 23" +§ 4%+*3+515 68 /+718% 3&/7. "3& 2§ +, 35 ; +1%TS <e.g.§ . *-5;+13. =8 %& "§8=--5;$

=_8/1+§/+718%@ ; +1503& "$5-5 ;37 ;$%& " $7- 28%66383518*+/+ , 5-*8%*+8 , +/534+1185 ; +§@*AS%& *$ , BC*+/+ , 5-*8% /%5%71D3& - $

" - 2885 +%="$%/534%53- 856583 : &%138. 2§ , %5 ; 2%18BETHI=%5+71%5 ; 38§*+8 . 1588385="—" . T%53-8$-68/+71 . T0*$+7+=+8&5883835 ; +5

87 = P+ ="40835 ; +§1-&  Fo+* =985 ; +8+983: &W73& :§ , %5 ; 2%185=0018*+: 195+ : +&+5+H , *+883-&$%& " $/+7188 . *434%1%

TUgU0 T (1) *+,5 O VHBORKF ™ +*34+ " $&+*4-+§6%/5-*1§ 1 **#98+*4+§ - *~ 25 ; §6%/5-*1§@*AJN5*~ , —=1-83&F*+1045+ " SA38%8+

JIS@*A(I5* - , -=1-B3&F*+7%5+ " SA3848+ (%%

!

=28 174 249>0()83! 4O:$! 95! 8$7HO(H9?22)811 )11 89(! HSL(H)($,! (9 8$74O8E!
, $H$197>$8 (4 *$)8318+19!)8#9:#S$, 1)8! (23! 249($" (98! 95! 8740811 &38)81(1 #84)971! (421! 95!
)BI7441 (24973297 (1)5$1-NIE2$HINGALICBOI =27 141)(1) 1189 (11 742%)1)83! (2&(1&! " 9=>=>08! (#8) (195!
*g,  $Hl ,41578" (98N JHSL2$" (#S! 951 )(1! 9K)3)8H 1! &8! 724$37:&()98! )8! 148(2$1)1! &8, !
1$°4$()98! 95 8$749(4922)81! -UK)&L! /! $(! &4 JCBBII! a2)$! 8$749(K922)81! >9, 7:&($! (28!
2$2(), $43)"1 17*29727+8()98! 95! 18 "1 #)1" $h&+ 855 $HSB(1 8$7HOB 1N CG T U H$37+&(SL! (28898
2$2(), $43)"1 17%29?27:8()98! -UOHKSL(IN; 1 &8 , 1 T$&L(! "RA! JCCXOIIFBI 58" (A *$1), $1! 17229%()83!

*k $ SR (), "))



1"t 408" (%)

134348 BSTHOBEH 2927+6()981! )8! (28! "$8(K&! BSWHOT1! 141($>1! ->), *4&)8! ,978>)8S$!
8$74981! &8,! >0(98$7HOBLMCGU! &19! 249=>0($! (28! 17WHH&! &8,! U$3THE($! (28!
,)55$H$8()8(98! 95! 8841 2$H) 22848+ 8STHOBLH )8"47,)83! 14>28(2$()" M 284814>28(2$()" N
1381044188, 1$8($H)" 1 8$7HOBL!-N&H)9:& \1 &8 , IN&&H=>&! YA ICCQUI! CG UI281157H(2$H "H)()"&!
KOi$11 97(1),$! (28! BSHHOTL! 141($>1 )8! (23! ¥$37:&()98! 95! W), 8$4! >04?293$8$1)1! &8, !
12$4>8(93$8$1)11 -MI1(&8()8)! Ul *"#3&893$8$1)1! JCBCI! cGJU! *)8, 11 (9! (2$! cGJU! 564!
H$*$2(9M B! -CURNBO! &8,! &" (#&($1! )8(H&" $+7+6411)386:)831"&1"8., $1! (249732! (28! RH=!
S $2 (O (4491)8$M)BELS!-NEK)9:&INIES , IN&&H=>&IYALICCQUI! . I"KOLL(&WI*$( = $$8ICGTUES, !
8$740(1972)811 2811 *$$811733$1($ , H&11*0(2156>))$11 95! (H922) " 156" (HLI&" (#&($! *9>>08!
JB(H&" $+7+841 1)3881)831 28(2 = 841! (2497321 (2$)H (4%O1)8S!)BEISIHS" $7(IH1!- . JH&WL)8$8! YN!
&8, INE&H=>&I'YAICCION!

=2$! PHSL$( UBH)$ = | = )+l >8)8+4159"711 98! (28! *1)8)" &1 &8 , 1 $02$H)>$8(& $4), $8"$!
(28(117229%(11 &1%9$150H T cUI&8 , 1 /G U!)8! (25185748 * 98(HOH 951 %48, , $41578" ()981&8, 1)8!
(2$1$=>$43$8"$195!"" . /114>2(9>1l!

|

!

811 JSHHSICHO = (21U&" (9K

!

TcUl Z&1IBHL(1), $8(5)$, ! >0U$! (2881 1)8! , $7&, $11 &394 , 74)83! &! 1584”21 59! 17%# e
58" (91! (2&( "97+,! $82:6)8! (28! , $S(SHO7L! $55$" (1! 95! (&43$(! ()117$! &*+6()98! 98! (28!
17*1$67$8(1 1 74#)#8+1 951 >O(9HI&8 , | 1$81944! 8FTHOBIUELI&! , 5571)*1$! 17*1(88" ! "&28*+$! 95!
)8,7%)83! 8$7H)($! 97(340 (2! )8! $B2:&8(L! 5HO>! 14>78(2$()"! &8,! 1$810K4! 388308
\&>*7H35H F1&8, ! ; $#)VY 98(8+")8)! RUBLEL[! ; $#)V'Y 98(8+")8)! RI&8, I \&=>* 743! F4l BLSBY!
\&>*TH3$H FIS(1&HABLXBI!; $4)VY 98(&")8)IRUBLXbOI!

JcUl )11 68! $11$8()&! (4972)"! 249($)8! H$37+8()83! (23! , $#$192>$8(! &8, ! 17H#)H8 95!
18+ ,)&>$($H 2H)>844! , Ok18+1 %09 (! 38831)&! -GRCl! 8$7HO81N 291(38834)98)" ! 14>26(2$()"!
8$7HOBLISAPHSLL)83!I=HI . 1-PSOS(INI&S, 1Y ™Y &298IN/A JCCK]!NW& 2$HINGA JCBDOM 11 = $1&1!
19>$! 837461 2927+8()9811)8! (23! *$8(H& BSHHITL! 141($>1 -"** 29, 8) W4l P! $(! &H! JCBBOI!
G$1?)($!*$)831&1249(9(47)" &41340 = (2156 (M, 7%)83!, $4$:92>$8 (] CUILSS>1!(OISHSIELIE!
>0U$N)>>$, )&($!>9, 7+&(OHOBIBSH#$!22$89(42%)81& , 7+(11-MI$:29! . 1$(1&: (4L ICBLOI!

=)117$1197%" $11951 T cU!)8! (25! 25K) 225441 &4$! (47) " &+41 89BIBSTHOBE *$+14)8"+7 ,)83!
"$H1ISH0>1 (25! 188441 3188 , 11-a8(198! _ j! $(! &N BLXS[! J&>!"a! $(! &4 ICChOK 1>99(2!

IR0, 1)) "



" HS%& " (#1%")

=717 Sl -N($$hL! aG! $(! &HAIBLLBOA ) >=>78%! "$t+1!- _+9$! ;1 $(1 &HABLLI[ \$5()! UU! $(! &HA!
JCCKOAI$?)(2%1)&+! " $t1!1-P)8"$+)IMI&8, 'Y €% 98)! . ALJCCCI \ &) 198INY' 1 $(! &tHA JICCE[IN(&80%+!
RG!I$(1&HAIICCX01&8 , 1749 (25+)&H " $t+1!-/ )%, Sh!; . 1$(1&+1ALICChOI!!

JcUNLI72(&WS8!*41?2$%) 22 $h&H 8l S! ($h=)8&+1!&8 , %S (%hO3%& , $+4! (h&B1?9M(S$, 1#)&! (23!
&@98! (9! (23! "$t! *9,)$1! 95! GRc! 8$ 749811 ] $7%981! (2&(! $1(&*4)12! (2)11 549 = I 17%#)#$! (29!
28%)9, 195!, $#$19?2=>$8 (& " $tt! , $&(24! - 2)1$!(291$!(2&(!, 9189 (A, $3SBF&($!-*&1)1!195!(2$!19V
"&$, ! 887%9(19?2)" ! 2479(2$1)101! **8°$! (28! %$(%h93%&, $! 59 =1 95! 8$7%9(%9?2)" ! 5&" (9! )1
$1(&*1)12$,A)(1=>71(1"98()87$!59k! (2$!8%7%98¢1!+)5$()>$!)8! 9%, $! (9! >&)8(&)8!&!1578" ()984&:!
,)5BUS8()&(S$, 1 1(&($! 95! (23! 8B 7h&H "$t! - 7$BIHM! $(! &HAIBLLK[! """ 29, 8)*W4! P! $(! &+1A! ICBBOI!
-1(29732! 89%=>&+! +$#$t1! &U$!+9 2 1)8!1 &, 7+(1 () L17HA! (2$4! &4$! 1755)")$8(! (9! $A$H(! 2%9($" (J#$!
$55%° (1198!?7$H)7251&+!)88$li#&()98!-NW& ?SHINGAIICBhOI!

!

Nerve growth factor in the bladder

!

Jcuh)1l (2% =91(! - $1V1(7,)$,! 8$7%9(%9722)8!)8! (28! ; <=A 591($h$, ! *4! (2$! ?)98$SH!
1(7,)$LI95IN($$H1!&8, 1" O1$&37SL-N($$HL aG! $(1&HAIBLLBOA = 29!, $=>981(%&($, 12)32!1$#$+1!
95 cUN8! (28! *4&, , ShL195IH& (1 &5(PH! 2&K()&t! 74B(2%&19*1(%7 " ()98!&8, 1)8#$1()3&($, 1) (11%9+$!
)8!(2$!%$371&()98!95!857%)($!97(3%9 = (2!95! " 7+(74$, | >&I9% ?$t#)"13883+)98!8$7%981!-=7 ((+$!
N188, IN($ShL! aGABLLI[I=7((+$!"/1$(1&IABLLE&[!=7 ((+$!"/!$('&HAIBLLE*0'=2$!)8($4$1(!1&1!&!
?29($8()&+*)9=>&)NHh! &+19!1$=>$%3$, I5H9=>1(2$!$#) , $8" $! (2& (1] cU!)1!&!%$371&(9%! 95! 1$819%4!
&55PNBB(1?2+&1()")(41)814$1?981$!(91)817%419%!)85+&>>&()98!-""* 29, 8)"WAIPI$(1&+ 1A ICBBOI!!

F8! (2! *+&, , Sl JcU! )1 18" 4$($, ! *41 1>99(2! >71"+$! "$11! -P$41198! T! $(! &+A! BLLb[!
=&88%H! RI $(! &:A JICCCO!I &8, 7%9(2%)7=>!-;9 Z $IHY I $(! &HAIBLLD[! /)%, $4! ; . 1 $(! &+IA ICChOI!
FB(PUPL()83+4A 7H9(2%+)&t! "$tl! SA?USLL! *9(2! =%W.18&8,! ?2bS]=R! - Y 7'&4! H! $(! &+1A JCCEM!
*$)831=>9, 71&($, ! *4!  cUllU)8&+4k J cU! "&8!&+19! *$15978,1)8! (28! " $1! *9,)$1! 95! *1&, , $h!
1$819%4!1855%$8(1!-N&1&W)!I TIS(1&HAIICCI0!&8 , 1>&19%! 2$t#) "138834)&!- Y 7'h&4HIS(1&+HAIJCCEOI!

F8127>&811&8,!)8!%9, $8(1A (2$! 749, 7" ()98!95! T cU!)8! (2%! ; <=1¢&8, )8! (2$! 8$7%98&+!
7)1 w$37+8()83! *4&, , $hl 5787()98! )1! )8 4$&1S$, ! )8! 2&(29:93)"&+ "98,)()981A! )8+7,)83!
"41(0(1'&8,11?)8&+ * 9%, 1)8L7%4!-;9 = $IHY I $(!&HAIBLLD[! F)008&% , 'Y . ALJCCC! Y 7%h&4!HI $(! &+IA!
JCCEOI! .+(29732! (2%%$! )1! 89! ,&(&' 98! (2%! $55$" (1! 95 $@93$8971! 8$7%9(%9?2)8!
&,>)8)1(%&()98! 98! 27=>&8! *1&, , B! 578 ()98 )8! $@?$h)=>$8(&+! 1(7,)$14 JcU! )8,7°$,!
*4&, , S O#PU&" (J#)(4! - 2$8!&,>)8)L($4$, ! (9! (28! *t&, , ! ! )B(%&(2$" &#4! (91+7>*91& "h&s!

*$ $ SR ()", )"



1"t 408" (%)

12)88#1 "9k, 1-;8>*1 T $(! &IA JCCE]! j912)>T74&! ! $(! &:14 JCCK[! m#8&4&! P! &8, | F)00&%, ! Y _A
JCChOI! ;WS = )1$4 >0, 7+4()981 951 ] CUL$H$#1! (2497321=H . 1*49" W&, $1 91 ] cU 1$6 7$1 (K& (98!
89K=>8:)0$,! =&, , 4! 5787 ()98! -\7! Fj! $(! &I4 ICCS[! M70! MGA JCBEOI! F8($H$1()83+44 JcU!
H$37+6(S1! O(2$H! WS4! H$"$2(OKL! 50! 1381044 &" (#)(44 &1! (H&81)$8(! H$" $2(9M! 29($8()8!
#88)19),! B! -=RPFBO &8! &"), VI$BL)(#$H 28&(V1$B1)(#S! &8, ! "&218)")8VISBL)(H#S! *&()98)"!
"2888%+ - #$1)89! _1 &8, ! MK70! UK JCCKOI! (! 281! *$$8! 129 = 81 (2&(! *&., , Sl O#SH&" (#)(4!
5040 - )831(2$!141($>)"1)81$" (1981951 ] CUNLI#)H(78+416*1$8(1)8!=RPFBIBI W97 (1>)" $!-U)&L!
/! $( &1 JCBJOI =2)11)8,)"&(SL! (2&(! >9,7:4(98! 95! =RPFB! H$HSISB(L! (23! 2%)>&ka!
>$"268)1>1951 U8, 7°$, | 24?$41$81)(08.()98! 95! *4&., , 4! &55$4$8 (1! &8 , ! >9 , 7+8()98! 95!
THO(2$)8+! 578" ()98I! P$H)?28kes >$*288)1>11 )8#0+$,1 )8! (28! 8$749(49?22)8V=>$,)&($, !
,$HS197>$8(1951%18, | SHOHBHE " (#)(A8USHS17>$, )8I5)3THSISI-*** 29 , 8)"WAIPIS(1&IMICBION!

HO?$H)>$8(&11(7,)BLI&, , 4$11)83!(2$!>68)?7:4()98195! ] CULSHSHLI28#SI*$$8! , )55)" 74(!
(9! (HE8L:&($! )B(9! (28! *4)8)* 11! =281 SkL(! (4)&+1! )8! 27>&81! 951 &8(V] cU! &8()*9,)$1! = $i$!
"98,7"($,! 9#SH &1 ,$"&, $! &39! -;88%! TH! $(! & 14! ICBCOI! F8! (2$! 740:934! 5%+, Al &8(V] cU!
88()%9, )SLIEHSI&HSE , 41%$)83!)84$1()38(S , )81/PN FMI-HHESLIRMS(1&: L ICBBI]) WS MIS(1&: 14
JCBKOI! =&8$07>8&*1  &11 (2! 5)1(! (9! *$!)8H#BL()3&($, A &8 ,! & 8% 188()*9, 44! .NPKILEN 1!
"THISB (4! *$)83! )BHSL()3&(S, ! )8! & 2284$! J! "8)" & (W& -NHRH]F=j! 1(7,40! -G$H)L! H!
&8, 1P&2&(19%)1! . cAl JCBXOI! a2$(2$4! (28! , &(&! 5HO>1 /PN FM! *&8! *$! (H&8Li&(S, ! (9! ™" . /1)1
78189 - 81!l

|

!

|1 /4&)8VGSH)#S$, ] $7H9(4922)" IU&" (9H!

!

/GJUNL (23! >91(18*78 , &8(! 8$7HO(19?2)81)8! (23! *#8)8! &8 , | 249=>9($1! (2$! 340 = (2!
88, 1>&(74&()98195! (28" $8(H&HES , | 2$H) 2 2$heH SSHHOT11141($>11-PSOS(NI$(1&INICCIONES,, !
14882()"12+81()") (4417 " 218111983V($4>129($8()&( 98188 , 11$8148)83!1-"&L)N W& TTIS(1&+A ICBKOI!
1816, 74299, 4 /G U! 2811 *$$8!)>74)"&($, )8! (28! ¥$37:&()98! 95! 8$7Hes! (4881>)11)98! 8, !
2181()")(4)81>E84184$81195! (231" $8 (&1 8SHHOT11141($>)8"17 ,)831(28$12) 229" &> T )1 78!
"OH($068, 117)8&+1" 9%, I-N*2)8, $! . UI&8 , IP99IY ALICCNl!

!

|
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" HS%& " (#1%")

Lumbosacral
spinal cord

Increased synthesis
of TRPV1, P_X,, MSCs, VGCs

Retrograde transport
of neurotrophin-Trk complex

Anterograde transport of de novo
expressed ion channels and mediators
(to modulate afferent plasticity

Afferent and sensitize nociceptors)

C-fibre

Afferent
innervation

Detrusor smooth
muscle S
Releases NGF ¥

upon stretch
(BOO, hypertrophy) |
0@5"“"? /' \ Q\
© BDNF TrkA
Mast cell
I Releases NGF
upon
Urothelium inflammation
Releases NGF (BPS)
(plus BDNF?)

upon stretch
and inflammation

Urine
Urinary NGF and BDNF
are potential biomarkers /
for BPS and OAB |

U)374$ISII ] $749(H022)8V=>$ , )&($, ! , $H$19?>$8(195!*48., , Bl OHSHE" ()#) (41! 2$H)225H8!
>$"288)1>11-"""29 , 8)"WAIPI$(1&+AICBI0I!

0&S$ . *3&U* 150%™ " +*9 1 ""#4<8 ; — 28838307 . +>§388, *~ " _ /+ " $0188+4+*U18/+T1851 , +8K3&/T . "3& 2§ *-5; +13 . =96—="4856/+T183%& " $
" +5%  8-*8=—-5;5="_8/1+8/+TI8SLS . , —&$85*+5/ ; §-*$3&6TU—=—=U53-&%@ ; +§ . *~5; +13. =§%18-9 , ~5+&5ITILS , *~ " . /+85 (D) 14§
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08/*+068+ " S@MNOPS$%&. " § QRS$%/534351$853= . T05+§5 ; +*+T+%8+§-68 . *~5 ; +101§ =+ " 3%65-*8958 .. / ; $%BS JANIS 2 ; 3/ ; $8+&8353D+§
5;48. &7 +*713& - §966-+*+&58%688% ™ " 303-&9 1 " "#4%/534%5+88@*AIS*+/+ , 5-*B5+H , *+88+ " §-&$8 . 0 . *-5 ; +T378%666+*+&5$SFE30+§
5+*=38%78% " 3*+/5711$8+&8353D3& : § &+ . *~&UTS @MNOPYK QRS8I%& " §4-T5% - +F - %5+ " $3-83/ ; %&&+185<8 ; - 288388 —*%& : %@ ; +3
@*AJF " H#5 /=, T+HS 383 3&5+*&UTID+ " $ < %8 ; + " 38 AB>$ %& *§ *+5%— 2 *U " +71§5*%&8 , —*5+"$5-5 /+71§ 0- " 3+8§3&$ 7. =0-8%/*%T§
M8 2 5 +%+5 " +§ &-4-§ 5*%&8/*3, 53-&$ -6 AMNOPY O"*S8% QRSBS %& ™§ %™ ™ 353-&%1$ 8+8&8—-*1§ 3-&S / ; %&&+18S <3&/7. "3&:$
5 - *38A*23/SNTUVS *+/+,5-*5 6-*§ JANIS 8 ; —28&§ 3&S$ - *++8&>§ 384 383535+ ™% @ ; +8+5 &+271$ 8185 ; +83D+"§ 3-&S / ; %&&+7185 Y*+$
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JF=5 713 =508 " $9666+*+&555+* =38UTBWUTS ; - - = ;857 +3¥F* ~T+5 ; %858 ~DS1+550++&S$/ - =, T+5+T1§" +63&+ " 7%

UG () *+,5 JANKS % +8-83&HS 543, 3-8, ;US+S () N4 OFRRF™ +%34+ 75 &+*4+§ 60/5-*15 (WWK OT0h™ *+% — 57+55
-085*. /53-&I$ (NR% O7%" " +*§ , %383 81& " *~=+I§ JM"*% ™ —*BUT$ *~—5¢ :%& : 13%I§ QRS =+/ ; %&-8+&8-*15 / ; W&&+TI§ 1 *"#%
8A*4+5:%-25; §6%/5-*ISW I (98-4+*%/534-+501% " ™ +*§81& " *~=+INTUVENTUS, . %3&-/+,5-*VIS@*AJ%5*~ , —~=1-83&F*+1045+"$
A3RY68+§ JIS @AY 5%~ , —=1-83&F*+7%5+ " § A3&%48+$ (1§ @MNOPY 5*%&83+858 *+/+,5-*§ , ~5+&53%T5 /%53-&$ / ; %&&+1§ 4%&3NT-3"$
8. 06%=311§=+=0+*P 150" "SP4 -T5%: +F : %05+ " - &S/ ; %&&+7%$

|

1 UM ZGTUN )L "981()(7(H$H4! 148(2$1)0$, ! *41 & 17%2927:4()98! 95! 1>8#V1 &8,
>$,)7>V1)08,! 2$2(), $%3)"! GRc! 8$74981! -Y'$H)32)! ! $(! &IAl JCCEM *7(! &19! *4! 898V
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1"t 408" (%)

88,1>88419(2$H! "H)($4)8! 8$$, 1 (91 *$! $H&T&(S , | *$594S$! ] CUI * &815)88+4! *9>$! 95/ &33! 6118
*)9=>EHISH 051 ** . /11*'81 (23! (284! 288 , 4 T CU! &+98$! >&4! *$1)81755)")$8 (A &1! >&84! 9(2$H!
5" (OKLIGHS!)BHOHS, 1)81(23!" 9=>7:$0!28(2972241)9+9341951(2)11"98 ,)()981!<8 ()89 = H89!98S!
JBHS1()38&(S, | 7H)B&KA! 1$H$11 95! O(28H 8$7HO(4922)"! 5" (91! )8! ** . /1 2&($B(1H 89! (28!
" 24989*)9+93)" &+ 1411)8.()981195! (2$)HI 7%) 88441 SH$+11)8IBI>EH)8 , ) , 78+11951*9(211$AS1IF(!)L!
2011)*1$! (2&(N &11 9" 741! 2)(2! 9(2$H 24O($)BIA (23! 1$4$()98! 95! 8S7HO(H922)" ! 5&" (91!
5049 = 11814524(2>A1$) (24! )" &, )&81 0% 8:9831 1$#SH&+ T SHILI 9% >08(211NU7H(2$H=>H4$H (2)1!
W89 = 1%, 3B LIKS+SH#EB(15OH*(213$8 , SHINE1I>8&84!; <=1, 41578" (JOBLI&HS" (!, )55$4$8(+4!>$8!
88,12 9>$811U)88:+44198$1951(281>8)81)>)(&()981195(2$11(7 , )$LI27*:) 123 , 1OI5EHI) LI (2148 "W!
9518818 , $67&($!" 98(4OH3K9 72!

UKO=1 (28! 24$#)9711H5#)$ - 1 )(1 *$* 9=>$11 S8 (2&(1 8$THO(H972)81! &4$! $=>$43)83! &1!
W41 2:64$H11 )8! " . /11 HO?:0K)83! (28)h! HO+B! &11 *)9=>EHSHL! = ! P)=>&H)d! *98(H*7($! (9! &!
*$(($4 78, $H1(88,)83! 95! (29! 26(297241)9:93) &1 >$"288)1>11 951 (2)1! 4$#&:$8(! *+., , $H!
,)19%, Sl

|

!

Il. OVERACTIVE BLADDER: A MULTIFACTORIAL SYNDROME

!

R$"$8(:4 = $! 2848 *$$8! &11)1()83! (9! & 284&,)3>112)5(1)8! " . /1827498 24 = 2)* 211!
1$$81*41>01(1"4)8)")&81I&LIE(2$HE! > T+()56" (98148, O>$! (288181 "#42(93$8)"1*98 ,))98l!
=2$! "&($394)08()98! 95! 2&($8(L! = )(2!),)928(2)"! **. /1 &" "9, )83! (9! ,)55$4$8(! 78, $H4)83!
26(297241)9:93)$11 " 97+,129($8()&+4!)>2494$! (23! *1)8)" & 24O *1$>>1 95158):$ , | OHIH$5H&” (4!
(H$&(>$8(H " 2883)831(2$!" THISS(11(88 , &k, 19513$8$H&:114>2(9>8()"|>&883$=>$8(1(9!>9}$!
$555° (14$1)8, ), 78108, 117$")5)" 1 (2$H&2)S14!, Ji$" ($,1(9178, $4+4)83! "&71$11-P$44088$(! /15 (!
&A1 JCICO!-5)37H$! b0l =2)11 )11 (28! *&1)1! 95! (251 8% = ! " 7HiSB(1 >9 , $ 95! 24$")1)98! >$,)*) 8!
,$5)8, 1%41(2$1 ] &(988&F81()(7($1195 \$&(21- TP\ 181! p&8I$>$43)83182 2408 2159H! , )1$61$!
(H$&(>$8(! &8,! 24BH$B(198! (2&(! (BWS1! )B(9! &"*978(1 )8, )#), 7& #&H)&X))(4! )8! 3$8$1A!
$8H)H98>$B(H &8, 1551 (451504 $&" 2! 23419801 &8 , 181! (23! 240" $111 951 p, $1)4$H)83! (281%)32(!
(HB&(>$8(L&(1(2$1%)32(1()>SHSHSHA! ) >$! (9! (2$514)32(1?2$419801=2) 11422498 21 = )#1&+9 = 1(9!
2%$,)" (1 >OU$! &" " THE($H! 1 2)"2! (H$&(>$B(! &8, ! FUSHSB()98! 1(HE($3)$L! 5K &I 28H()" 7H8H!
JISELS! )1 = O )8! = 2)"2! 3KO721! 951 239211 F(! )11)8! 98 (HEL(! (9! &! 98%! 1)0$! 5)(L! &I

IERT O, ")) !



" HS%& " (#1%")

827087 211)8! = 2)" 2!, 13815 (1$E(>$8(1 &8, | 4$H#S8()98! 1(H&($3)$1I 84! , $#$192S , 150K (28!
8HPHEIBIPSHLOBH = )(21$1117981), $H&()98I5OHI(28! , S8 SLI*$( = $$8!)8, )#), 78+1I!

B3-adrenergic receptor agonists

Behavioral therapy
hysical therapy
Antimuscarinics
Intravesical vanilloids
Botulinum toxin A
Neuromodulation

Etiologies / phenotypes

Patient

OAB
Pelvic organ cross-talk

Urinary rnicrobiota

Biomarkers

U)374$! bl! UKO>! &11$11>$8(! 95! >7+()58" ()8! ** . /! 28(297241)9:934! (9! &! (&}19HS$, !
(1$&(>$8(1827408" 21-& , &2($, 1HHO>IP$A4O88$(/1$(1&+ N ICBLOI!

'8! (2)1! (2$L)1A! (= 91 )((+$! $AP+0US, 1 &8, 1 78™$&H! ** . /1 $()9+93)$1°22$89(4?$1! - $i$!
"9>H$2$B)HSA!)BHS1()3&(S, 188 , | 2 JHI*SISTH(2SH ,)1" 7113, I

!

!
BI! 5($H&LY), 7HS(248:INY)BIINTH3$44!)8l 219>$8! - )(2IN(KSLLI<K)B&H4IF8 " 98()8$8" $!

!

Y 94$! (268198$! ($8(2195! - 9>$8117*>)(($,1(91&!>), THE(24&+11183!- Y <N 9" $ , 7HS!
, 561971 | $189#91 THISS 4188 , | $HES(78+4! <<FI-N&H)B! . 1$(1 8414 ICCh[!; &7HMWE)B$E! HI (1 &1
JCBE[!I T)>INa! $(!&14 JCBEOI ] O(! 17424)1)83+44 (2)11 *9>724)" &()98! LI h&.(2$H! , $#81(&()83I!F8!
&, ,)()981(9!(2$18$3&(#S!)>28" (1"&71$,, I*41(2$14$& 2258448 " $195)8* 98()8$8 " $h)8! " 98 (H&L(!
(9! = 28(12627$8$, 1 *$504$! 1743$44H = 2$81$2)19, $1195IN<F 97+, 11 $&1)141 248 ,)*($,148,,!
$#$8(78+41 "9B(HOHS, A 89 =1 (28! 14>2(9>1 &H)1$1! 78$02%"($,+4! &8, ! =)(297(! &! “$&H!
24$")?)(&(83158" (94! PO($8()&! "&71$1195! , $189#O! 7H3$8 " 4185(SHI&! Y <NI 18" $>$8(1)8"+7 , $!

"k § SIS ()", "))



1"t 408" (%)

291(9PSHEHS! <=FAl /""" "1 0% PBH5O%E()9B1 95! (2! 7%)B&HA! (He" (I- . *4828>1] 188 , | F&L&HE., &INA!
JCBE[! Y&4"$)11$8! =! &8, ! F&8! TSHIS*HOSI! P4 JCBOOI! =2$1$! 84! $&1)H4! ), $8()5)6*$! &8, !
(HBE(E™+$! "&7IBLINY O4$! " 9> 130! (9! >EB883SI)1! (23!, $189HOI 7H3$8" 4H (2&(1&4)1$LI34E , 784!
85($4 >08(211 95! &1'Y <NI 24&*$=>$8(I! CSB84&+44 89! 9*#)971! *&71$1504! (23! &2 758488 " $! 95!
(2)1114>2(9>1"&81*$!), $8()5)$ , I-MHSL* SBOSIFY 1$(1&+HAICBKOI!

=2$1),$8()5)" &()98!95! = 9=>$8I&(1H)LWI59H! , $#$:9?)83! , $189#91 7H3$8" 41 *$594S!&! Y <N|
218" $>$8(1)11 388H&H41)>2911)*:$I! @2)i$! (28! 2 74L7)(1 95! H$1$H#EB(1 )9 >EHNSHL! £119")&(S$ !
S)(21 7. /1 2811597718, (28! &(($8()98! 95! >&84! HLS&H" 2$HL! )8! S $B(! 4SEHIA HSHA! 5B = |
1(7,)511 2843 *$$81 281504>$ , )8! = 9>$8! = )(2!, $189#0! 74358 " 41 &5($H! 17%3)" &+ (4$&(>$8(!
O5IN<FH! )8! O , ! (91 $+7°7) , &($!)(1! 2&(292241)9:93441 ) , $8()54! 28()$8(L! &(1 H)LWAIES , |)>P4OHS!
*9781$/)83!1$38%, )83 2493891)111M28)!&8 , ! * OV = OHNSH1!-M28)! =M! $(! &14 ICBEN)8#$1()3&($, !
B518=>>&(9%4! &8, ! ()117$! 1$=>0, $1)83! 74)B&kA! *)9=>EHIH1! *$504S$! &8, ! 98$! AS&H! &5(SH! &!
Y <NISOHI N<FI! =241 4$29%($, | (2&(! &#$n&:35! 16#5+11 951 7H)8&H4! T cU! 1)38)5)" &8 (14! )8 H$&1$, !
85(SHIEY <NIP4O"$, 7HS$I-M28)! =MIS(!&+14 ICBEMW 1733$1()83! (2&(1*4&., , S 1$810H415)*SH1!&HS!
&(IH)1W9511$81)()0&()9BHSHSB(78+41:8& , )831(01(2$182 238488 $195! , $189#91 743$8" 4188 , |<<F!
)8119=>$128($8(1-""" 29, 8)"WAIPIS(1&NICBION!

!

!
JI .3)83188, IM2498)"I/4&., , $HIFL* 2$>)8!

!

F8"H$81)83! $#), $8"$! 1733B1(L! (2&(! &(2$HO1"$HO1)11 €8, | 17*1$67$8(! * 2498)"1 2$+#)"!
1" 2$>)8]-MPFOI&S5S$" ()83! (25146, , $HI >841*$1&1 "&71$195! ; <=N!)8!& , #88")83!83$!-P)8333k8!
CY I $(1 &I JCCX[IM&=>S$1!M $(1&+1A ICBSOING# S SA754)>$8 (8! >9 , $11171)83148**)(1148,,!
K&(L! 284$! ,$>081(H&(S, ! (2&( MPF! 1$&, 1! (9! *&, , $h! )1"2$>)&I F(! )1! = $+W89 : 8! (24(!
2401983, 1 %:&, , $H)1"2$>)&1)8, 7" $11 >04?29:193)" &1 &8 ,1578" (988 " 2883$11)8! =&, , $H!
JBBSHHE(98H THO(2$NT>A ,S(H719% >T71"$H &8,! (23! $8,9(2$)7>! 951 >)"HOH$11+!
-j&=>837"2)! "1 $(! &:I4 JCBEOI F(SKSL(83+44 1(7,)$1! =)(2! (281$! >0, $:11)8, )" &($! (2&(' (28!
1$HSH)(4188, 1, THE(OBIO5™18, , , $H)1" 2$=)&1) 11K $H#E8(1(9!(2$! (47$1951%:&, , S , 41578" ()98!
P81 O(2%H! = O, 1A >0, $HE($!)1"2$>)&! )11 &119")&(S, ! 2)(2! *1&, , Bh! 24P$H&" () (4H - 284$81!
14545188, 1HO8N(SH=>1)1"2$>)8) = 97+, 1HGL7+(1)8I &, , $H 78 , $H&™ (#)(41-] 9=)4&! Y $(1 &N
JCBE[1j&=>837"2)!""1$(!&: I ICBE[In289ImI$(1&IALICBK]! . 8 , $41198I THI$(1& I ICBHOI-5)3 7HSIXO!

IR0, 1))



" HS%& " (#1%")

Benign prostatic Metabolic
enlargement syndrome
T L)
Bladder outlet 1 Atheroscler05|s
. | . .
obstruction ! (arterial occlusive
(BOO) ! ! disease)
; J

Chromc bladder lschemla
(oxidative stress)

{ Detrusor overactivity] [Detrusor underactivity ]
[ Storage symptoms (OAB) ] [ Voidingsymptoms ]

U)37HSIXIIM24O8)" 146, , $HI)1" 2$>)8I&1I&1"&71$195!; <=NI-J&>&37" 2)!*"I$(1&+I4 ICBED!

!

_187>*$H 051 *&%, JOHEL" T8I >$(8*91) &S, 1$8, 9"H)8$! 56" (1! >&4! *$!&119")&($, !
2)(2! (28!, $#$19?7>$8(195! ; <=NII F&1" 7+64$8, 9(2$1)&! , 41578" ()98!&+1919" " 741! , 7%)83! (28!
27>88! §3)83! 249"$11! 88,1 )11 &81)8,$?2$8,$8(! H)1W! 58 (94! 5% (28! ,$#$9?7>$8(! 95!
8(2$401"$HO1)11&8 , 1247$H($81)98!- ] &>837" 2)!""I$(1& L JCBENI PO829:0SHIS(18+1!-PI8 29103
_I$(1& WL ICCKO! 28481)8#$1()38($, | (2$18119")&(981*$( = $$8!; <=NI&8 , 481" 7+&HI%) 1158 (91!
-247284($81)98H 242%84)?), $=)&A! , )&*$($11 >$+)(714 8)"9()8S! 71501 &8, 14$294($, ! (2&(! (28!
)8($HBE()98& PHOL(&($! 14>2(9>! 1" OHS$! -FPNNO! )8 45818, | 1)38)5)" &8(:4! )8! *9(2! >$8! &8, !
- 9>$81 1)(2!( = 919! >OBIH)1WI58" (K14 1733$1()83! (23! 29($8()& 110151 9518(2$491 1S9 1)11)8!
(281, $#$:92>$8(195!; <=NI)8I*9(213$8 , $hll! . (2$KOL"$HOL)1V)8, 7*$, 1&H($H)&)B175)")$8" 4!
JLIEISHAI 9>>081"1)8)" & PHO*1$>1)8! (215, SHAIl Y HSOHBHAI (2818* , 9>)8&+EIH(EIES, )(L!
UGS 2B $1287)8+4! (28! *)5747&()98! 95! (25! ))&."| &h(SHIS1H QES! 28H()" 7+8k4! #T:8SHE*1$! (O!
&(2$HO1"$HO()"1+$1)98!-=8%" &8!=I$(1&/IA BLLXIW 1733$1()83! (2&(1&(2$HO1" :$49() 1 9% 1(7 " (#$!
"2883$11,)1(&1(9!(2$1894() " 1*)574" &()98! = )HI284$!*9B1$67$8" S1I50H! (23!, )L(&HH81" T+&(THS!
88,1500 *4&, , $H *:09,15:0 = II _ (2$491"$HO1)L! 29($8(&+4! "&71$1! &! S, 7" ()98! 95! 2$+#)"!
00,1519 = Al 1$&,)83! (9! "2498)"1 *+&, , $Hl )1"2$>)&I! 8! (2)11 H$12$" (A >$8! &$! $#$8! >OKS!
HTI8$HE$!(9!)(11"981$67$8" SIUL)8"$L/* " 1*41) (1351 >841&+1O1KS , 7" $I*4&, , $hI*:99 , 15:9 = !

g S § S S& T () "+, ") ")



1"t 408" (%)

FBI(2$19%1(K7" ($, 146, , S (2$4$!)11&14S, 77 (098195199 , 159 = |, 7$!(9! (25! $558" (19514813, !
JBHEHSL)" & HSLLTHS! , 7H)B3IHO) ,)831 9K (2318 H$E1S , | 0117$! PUSLLTHS!)B! (23! %48, , ! = &
, 748315831 -J&>&37"2)! ""1$(1&IAl JCBE[1=27%=>98, | PI$(! &4 JCBKOI! =2$4$50%$H >$8! >&4!
L $H$1971;<=N1, 7$1(91*9(21&(2$4O1 " HSHOL)LI&S , /""" = 2)" 2197+, 18" (11)>T7+(&8$971+4188 , !
25128211 148$43)1()" &+4! (9!)8"4$&1$! *981$67$8" $11951 %18, , $H!)1"2$>)8!- . 8, $41198! THI $(!
&4 ICBD[1/91" 2IRIS(1&+AICBLO!

_,H#88"$,1 &3$! )11 1498341 &119")&($,! =)(2! 578" (J98&H! "$HTHEH! &8,1 >01$" 7+6H!
"2883$11)8! #81" 7+&(7HSH " &71)83! >04229:193)" &1 &8 ,1578" (1988 *2883%1!)8! (28! *+&., , $H!
-M&>SS$L! M $(! &I ICBSOI! . 3)83VESH&(S, ! $8,9(2$1)&! ,41578" ()98! )1! &119)&($,! 1)(2! &
§$,7°098! 951 8)(H)*! 90),$! -T"'0 *)9&HE)IEFN)(4N 90),&(4$! (4111 &8,! *981$67$8(!
,41578" ()988:! 749, 7" ()98! 95! #8107 981(K)" (94! &8, ! #&19, )H&(OH! 5&" (IHLN 249+983$,! 49 -V
348, $1)858>>8()98N)>"28)4$, 1683)93$8$1)11&8 ,1$8, 9(2$:)&! " $+1$8$1"$8"$!- . 8, $41198!
THI$(! &141 JCBDOIL -+ (2$1$! "$r7+6H * 288351 &4$! *$)$HS , | (9! *98(H*7($! (9! (2$1)8" 45618, !
FU$#8:$8" $! 951 ; <=NI &=>983! $¢, k4! 17*I$" (11! Y HSOHSHA! (28158" (! (2&(! 1BI*19 WKL (28!
>8)81(84! (2348241 50U >&i$! ;<=NA "&8! )>PHO#S! *4&, , $H =199, 159 = Al 249=>9($! 1>99(2!
>71"$14$:608&(98! 88, 14$, 7" $! 8555458 (1 1)3884)831 &8 , 1 90) , &(#S$! L(H$11!)8! (28! "98($A(! 95!
J1"2$>)8A 57H2SH  17279%(11 (28! 2479(2$1)11 95 #&1'7:8H ,415787()98! )8! (28!
$(9?8(293$8$1)1195!; <=NI-=274>>98, IPI$(1&NICBK[! . 8 , $41198I THIS(1&+ AL ICBLOI!

_H(297321(2$!)>26" (1951&(2$401"+$4O1)1)8, 7°$, 1" 2498) " 1*+&., , $H!)1" 2$>)8!&+98$!98!
g, K578 ()98!)11 89(1 SR 1(7,)$, ! , JH$" (+41)81 2788 1N 1$H4$4&H $OP$H)>$8(&+ 1(7,)$1!
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