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T5%0)8#,!9#&12'!1.&*!.*,!.!,#(0#.$#!&*!*#1.'&8#!4##-&*1$!.5)*1!;"!%.'&#*'$!.,5&*&$'#0#,!

(.**./&*)&,$!9#0#!%0#8&)+$-3!0#%)0'#,!/3!&*8#$'&1.')0$!&*!'2#!International Journal of Geriatric 
Psychiatry!&*!BCCI:hCi!;,,&'&)*.-!$'+,3!)4!'2#!+$#!)4!(.**./&*)&,$!.*,!;-Z2#&5#0’$!9)+-,!.%%#.0!')!

/#!9.00.*'#,:!

]\`\]\<R\W!

hBi!].5&0#Z!#'!.-:!EHHF:!?0#8#*'&)*!)4!;-Z2#&5#0’$!"&$#.$#!%.'2)-)13!/3!(.**./&*)&,$:!The Journal of 
Neuroscience!EF^!BCHKUBCBJ:!

hEi!\+/.*A$!#'!.-:!EHHD:!;!5)-#(+-.0!-&*A!/#'9##*!'2#!.('&8#!()5%)*#*'!)4!5.0&6+.*.!.*,!;-Z2#&5#0!$!,&$#.$#!

%.'2)-)13:!Molecular Pharmaceutics!N\U%+/!.2#.,!)4!%0&*'O:!

hJi!>.0(2.-.*'!#'!.-:!EHHI:!;*'&U&*4-.55.')03!%0)%#0'3!)4!'2#!(.**./&*)&,!.1)*&$'!LT<UFFEBEUE!&*!.!0),#*'!

5),#-!)4!(20)*&(!/0.&*!&*4-.55.'&)*:!Neuroscience!BKK^!BFBDUBFEE:!

hKi!Q.5%$)*!#'!.-:!BCCG:!R.**./&,&)-!.*,!,#-'.UCU'#'0.23,0)(.**./&*)-!.0#!*#+0)%0)'#('&8#!.*'&)M&,.*'$:!

Proceedings of the National Academy of Sciences!CF^!GEDGUGEIJ:!

hFi!W(&#*(#!<#9$:!c+*#!BB7!BCCG:!“>.0&6+.*.!(2#5&(.-!'.%%#,!')!4&12'!$'0)A#$:k!

hDi!R.5%/#--!.*,![)90.*:!EHHI:!;-Z2#&5#0!$!,&$#.$#l!'.A&*1!'2#!#,1#!)44!9&'2!(.**./&*)&,$m!British Journal of 
Pharmacology!BFE^!DFFUDDE:!
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hIi!L.-'2#0!#'!.-:!EHHD:!"#-'.UCU'#'0.23,0)(.**./&*)-!4)0!*&12''&5#!.1&'.'&)*!&*!$#8#0#!,#5#*'&.:!

Physcopharmacology!BGF^!FEKUFEG:!!

hGi!eeR!<#9$:!;+1+$'!EB7!EHHJ:!“R.**./&$!-&4'$!;-Z2#&5#0’$!.%%#'&'#:”!

hCi!a)-&(#0!#'!.-:!BCCI:!\44#('$!)4!,0)*./&*)-!)*!.*)0#M&.!.*,!,&$'+0/#,!/#2.8&)0!&*!%.'&#*'$!9&'2!;-Z2#&5#0’$!

,&$#.$#:!International Journal of Geriatric Psychiatry!BE^!CBJUCBC:!
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5MI'+B'LNFE!6#+&B#%!<E%&B',F,!!
!

;53)'0)%2&(!-.'#0.-!$(-#0)$&$!N;=WO7!.-$)!A*)9*!.$!=)+![#20&1g$!"&$#.$#7!&$!.!4.'.-!

*#+0),#1#*#0.'&8#!,&$)0,#0!'2.'!&$!(2.0.('#0&Z#,!/3!'2#!$#-#('&8#!-)$$!)4!5)')0!*#+0)*$!&*!'2#!$%&*.-!

()0,7!/0.&*!$'#57!.*,!5)')0!()0'#M:!;*!#$'&5.'#,!JH7HHH!;5#0&(.*$!.0#!-&8&*1!9&'2!;=W7!92&(2!)4'#*!

.0&$#$!$%)*'.*#)+$-3!.*,!.44-&('$!)'2#09&$#!2#.-'23!.,+-'$:!>)0#!'2.*!2.-4!)4!;=W!%.'&#*'$!,&#!9&'2&*!

E:F!3#.0$!4)--)9&*1!'2#!)*$#'!)4!$35%')5$:!!

;!0#8&#9!)4!'2#!$(&#*'&4&(!-&'#0.'+0#!0#8#.-$!.*!./$#*(#!)4!(-&*&(.-!'0&.-$!&*8#$'&1.'&*1!'2#!+$#!)4!

(.**./&*)&,$!4)0!;=W!'0#.'5#*':!Q)9#8#07!0#(#*'!%0#(-&*&(.-!4&*,&*1$!&*,&(.'#!'2.'!(.**./&*)&,$!(.*!

,#-.3!;=W!%0)10#$$&)*7!-#*,&*1!$+%%)0'!')!.*#(,)'.-!0#%)0'$!/3!%.'&#*'$!'2.'!(.**./&*)&,$!5.3!/#!

#44&(.(&)+$!&*!5),#0.'&*1!'2#!,&$#.$#g$!,#8#-)%5#*'!.*,!&*!.--#8&.'&*1!(#0'.&*!;=WU0#-.'#,!

$35%')5$!$+(2!.$!%.&*7!.%%#'&'#!-)$$7!,#%0#$$&)*!.*,!,0))-&*1:hBi!

L0&'&*1!&*!'2#!>.0(2!EHHK!&$$+#!)4!'2#!6)+0*.-!Amyotrophic Lateral Sclerosis & Other Motor Neuron 
Disorders7!&*8#$'&1.')0$!.'!'2#!R.-&4)0*&.!?.(&4&(!>#,&(.-!R#*'#0!&*!W.*!`0.*(&$()!0#%)0'#,!'2.'!'2#!

.,5&*&$'0.'&)*!)4!PQR!/)'2!/#4)0#!.*,!.4'#0!'2#!)*$#'!)4!;=W!$35%')5$!$'.8#,!,&$#.$#!%0)10#$$&)*!

.*,!%0)-)*1#,!$+08&8.-!&*!.*&5.-$!()5%.0#,!')!+*'0#.'#,!()*'0)-$:hEi!

;,,&'&)*.-!'0&.-$!&*!.*&5.-!5),#-$!)4!;=W!2.8#!$2)9*!'2.'!'2#!.,5&*&$'0.'&)*!)4!)'2#0!*.'+0.--3!

)((+00&*1!.*,!$3*'2#'&(!(.**./&*)&,$!(.*!.-$)!5),#0.'#!;=W!%0)10#$$&)*7!/+'!*)'!*#(#$$.0&-3!

&5%.('!$+08&8.-:hJUKi!Y*#!0#(#*'!$'+,3!,#5)*$'0.'#,!'2.'!/-)(A&*1!'2#!ReB!(.**./&*)&,!0#(#%')0!

,&,!#M'#*,!-&4#!$%.*!&*!.*!;=W!5)+$#!5),#-7!$+11#$'&*1!'2.'!(.**./&*)&,$g!/#*#4&(&.-!#44#('$!)*!;=W!

5.3!/#!5#,&.'#,!/3!*)*UReB!0#(#%')0!5#(2.*&$5$:hFi!!

?0#(-&*&(.-!,.'.!2.$!.-$)!$2)9*!'2.'!(.**./&*)&,$!.0#!*#+0)%0)'#('&8#!.1.&*$'!)M&,.'&8#!,.5.1#!

/)'2!in vitrohDi!.*,!&*!.*&5.-$:hIi!R.**./&*)&,$g!*#+0)%0)'#('&8#!.('&)*!5.3!/#!./-#!')!%-.3!.!0)-#!&*!

5),#0.'&*1!;=W7!92&(2!&$!(2.0.('#0&Z#,!/3!#M(#$$&8#!1-+'.5.'#!.('&8&'3!&*!'2#!$%&*.-!()0,:hGi!;'!

-#.$'!)*#!(.**./&*)&,7!,#-'.UCUPQR7!2.$!/##*!$2)9*!')!%0)'#('!(+-'+0#,!5)+$#!$%&*.-!*#+0)*$!

.1.&*$'!#M(&')')M&(&'3:hCi!

;$!.!0#$+-'7!$)5#!#M%#0'$!*)9!0#()55#*,!'2.'!n5.0&6+.*.!j!/#!()*$&,#0#,!&*!'2#!%2.05.()-)1&(.-!

5.*.1#5#*'!)4!;=W7khBHi!.*,!'2#3!/#-&#8#!'2.'!n4+0'2#0!&*8#$'&1.'&)*!&*')!'2#!+$#4+-*#$$!)4!

5.0&6+.*.!.*,!j!$3*'2#'&(!(.**./&*)&,!0#(#%')0!.1)*&$'$!&$!9.00.*'#,:khBBi!!

]\`\]\<R\W!

hBi!;5'5.**!#'!.-:!EHHK:!W+08#3!)4!(.**./&$!+$#!&*!%.'&#*'$!9&'2!.53)'0)%2&(!-.'#0.-!$(-#0)$&$:!The American 
Journal of Hospice and Palliative Care!EB^!CFUBHK:!
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hEi!].5.*!#'!.-:!EHHK:!;53)'0)%2&(!-.'#0.-!$(-#0)$&$^!,#-.3#,!,&$#.$#!%0)10#$$&)*!&*!5&(#!/3!'0#.'5#*'!9&'2!.!

(.**./&*)&,:!Amyotrophic Lateral Sclerosis & Other Motor Neuron Disorders!F^!JJUJC:!

hJi!L#3,'!#'!.-:!EHHF:!R.**./&*)-!,#-.3$!$35%')5!)*$#'!&*!WY"B!'0.*$1#*&(!5&(#!9&'2)+'!.44#('&*1!$+08&8.-:!

Amyotrophic Lateral Sclerosis & Other Motor Neuron Disorders!D^!BGEUBGK:!

hKi!e&-$-.*,!#'!.-:!EHHD:!T*(0#.$&*1!(.**./&*)&,!-#8#-$!/3!%2.05.()-)1&(.-!.*,!1#*#'&(!5.*&%+-.'&)*!,#-.3!

,&$#.$#!%0)10#$$&)*!&*!WY"B!5&(#:!The FASEB Journal!EH^!BHHJUBHHF:!

hFi!T/&,:!

hDi!].5.*!#'!.-:!EHHK:!)%:(&':!

hIi!Q.5%$)*!#'!.-:!BCCG:!R.**./&,&)-!.*,!,#-'.UCU'#'0.23,0)(.**./&*)-!.0#!*#+0)%0)'#('&8#!.*'&)M&,.*'$:!

Proceedings of the National Academy of Sciences!CF^!GEDGUGEIJ:!

hGi!R.0'#0!.*,!L#3,':!EHHE:!R.**./&$^!Y-,!5#,&(&*#!9&'2!*#9!%0)5&$#!4)0!*#+0)-)1&(.-!,&$)0,#0$. Current 
Opinion in Investigational Drugs!J^!KJIUKKH:!

hCi!;/)),!#'!.-:!EHHB:!;('&8.'&)*!)4!'2#!ReB!(.**./&*)&,!0#(#%')0!%0)'#('$!(+-'+0#,!5)+$#!$%&*.-!*#+0)*$!

.1.&*$'!#M(&')')M&(&'3:!Neuroscience Letters!JHC^!BCIUEHB:!

hBHi!R.0'#0!.*,!])$#*:!EHHB:!>.0&6+.*.!&*!'2#!5.*.1#5#*'!)4!.53)'0)%2&(!-.'#0.-!$(-#0)$&$:!The American 
Journal of Hospice and Palliative Care!BG^!EDKUIH:!

hBBi!R.0'#0!#'!.-:!EHHJ:!"0+1!'2#0.%3!4)0!.53)'0)%2&(!-.'#0.-!$(-#0)$&$^!L2#0#!.0#!9#!*)9m!The Investigational 
Drugs Journal!D^!BKIUBFJ:!
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1F#$&+&,!:&%%F+D,!!

"&./#'#$!5#--&'+$!&$!.!10)+%!)4!.+')&55+*#!,&$#.$#$!(2.0.('#0&Z#,!/3!,#4#('$!&*!&*$+-&*!$#(0#'&)*!

0#$+-'&*1!&*!23%#01-3(#5&.!N.*!./*)05.--3!2&12!()*(#*'0.'&)*!)4!1-+()$#!&*!'2#!/-)),O:!P2#0#!.0#!

'9)!%0&5.03!'3%#$!)4!,&./#'#$:!T*,&8&,+.-$!,&.1*)$#,!9&'2!'3%#!B!,&./#'#$!N.-$)!A*)9*!.$!6+8#*&-#!

,&./#'#$O!.0#!&*(.%./-#!)4!%0),+(&*1!%.*(0#.'&(!&*$+-&*!.*,!5+$'!0#-3!)*!&*$+-&*!5#,&(.'&)*!4)0!

$+08&8.-:!T*,&8&,+.-$!,&.1*)$#,!9&'2!'3%#!E!,&./#'#$!N.-$)!A*)9*!.$!.,+-'!)*$#'!,&./#'#$O!%0),+(#!

&*.,#@+.'#!.5)+*'$!)4!&*$+-&*:!P3%#!E!,&./#'#$!&$!.!-#$$!$#0&)+$!()*,&'&)*!'2.'!'3%&(.--3!&$!()*'0)--#,!

/3!,&#':!Y8#0!'&5#7!,&./#'#$!(.*!-#.,!')!/-&*,*#$$7!A&,*#3!4.&-+0#7!*#08#!,.5.1#7!2.0,#*&*1!)4!'2#!

.0'#0&#$7!.*,!,#.'2:!P2#!,&$#.$#!&$!'2#!'2&0,!-#.,&*1!(.+$#!)4!,#.'2!&*!'2#!V*&'#,!W'.'#$!.4'#0!2#.0'!

,&$#.$#!.*,!(.*(#0:!

;!$#.0(2!)4!'2#!$(&#*'&4&(!-&'#0.'+0#!0#8#.-$!*)!(-&*&(.-!&*8#$'&1.'&)*$!)4!(.**./&$!4)0!'2#!'0#.'5#*'!)4!

,&./#'#$7!/+'!,)#$!&,#*'&43!.!$5.--!*+5/#0!)4!%0#(-&*&(.-!$'+,&#$!&*,&(.'&*1!'2.'!(.**./&*)&,$!5.3!

5),&43!'2#!,&$#.$#’$!%0)10#$$&)*!.*,!%0)8&,#!$35%')5.'&(!0#-&#4!')!'2)$#!$+44#0&*1!40)5!&':hBUEi!

>)$'!0#(#*'-37!.!$'+,3!%+/-&$2#,!&*!'2#!6)+0*.-!Autoimmunity!0#%)0'#,!'2.'!&*6#('&)*$!)4!F!51!%#0!

,.3!)4!'2#!*)*U%$3(2).('&8#!(.**./&*)&,!Re"!$&1*&4&(.*'-3!0#,+(#,!'2#!&*(&,#*(#!)4!,&./#'#$!&*!

5&(#:!T*8#$'&1.')0$!0#%)0'#,!'2.'!GDo!)4!+*'0#.'#,!()*'0)-!5&(#!&*!'2#!$'+,3!,#8#-)%#,!,&./#'#$:!e3!

()*'0.$'7!)*-3!JHo!)4!Re"U'0#.'#,!5&(#!,#8#-)%#,!'2#!,&$#.$#:hJi!T*!.!$#%.0.'#!#M%#0&5#*'7!

&*8#$'&1.')0$!0#%)0'#,!'2.'!()*'0)-!5&(#!.--!,#8#-)%#,!,&./#'#$!.'!.!5#,&.*!)4!BI!9##A$!N0.*1#!BFUEH!

9##A$O7!92&-#!.!5.6)0&'3!NDH!%#0(#*'O!)4!Re"U'0#.'#,!5&(#!0#5.&*#,!,&./#'#$U40##!.'!ED!9##A$:hKi!!

T*8#$'&1.')0$!.-$)!4)+*,!'2.'!Re"!$&1*&4&(.*'-3!-)9#0#,!%-.$5.!-#8#-$!)4!'2#!%0)U&*4-.55.')03!

(3')A&*#$!N%0)'#&*$O!T<`U1.55.!.*,!P<`U.-%2.!.*,!$&1*&4&(.*'-3!0#,+(#,!'2#!$#8#0&'3!)4!&*$+-&'&$!

N.*!&*4&-'0.'&)*!)4!92&'#!/-)),!(#--$!0#$+-'&*1!&*!$9#--&*1O!()5%.0#,!')!*)*U'0#.'#,!()*'0)-$:!“Y+0!

0#$+-'$!&*,&(.'#!'2.'!Re"!(.*!&*2&/&'!.*,!,#-.3!,#$'0+('&8#!&*$+-&'&$!.*,!&*4-.55.')03!…!(3')A&*#!

%0),+('&)*!&*!…!5&(#!0#$+-'&*1!&*!,#(0#.$#,!&*(&,#*(#!)4!,&./#'#$7”!.+'2)0$!()*(-+,#,:!

Y'2#0!%0#(-&*&(.-!'0&.-$!2.8#!,#5)*$'0.'#,!(.**./&*)&,$!')!%)$$#$$!.,,&'&)*.-!/#*#4&(&.-!#44#('$!&*!

.*&5.-!5),#-$!)4!,&./#'#$:!L0&'&*1!&*!'2#!>.0(2!EHHD!&$$+#!)4!'2#!American Journal of Pathology7!
0#$#.0(2#0$!.'!'2#!>#,&(.-!R)--#1#!)4!a&01&*&.!0#%)0'#,!'2.'!0.'$!'0#.'#,!9&'2!Re"!4)0!%#0&),$!)4!)*#!

')!4)+0!9##A$!#M%#0&#*(#,!$&1*&4&(.*'!%0)'#('&)*!40)5!,&./#'&(!0#'&*)%.'23:hFi!P2&$!()*,&'&)*7!92&(2!

&$!(2.0.('#0&Z#,!/3!0#'&*.-!)M31#*!,#%0&8.'&)*!.*,!.!/0#.A,)9*!)4!'2#!/-)),U0#'&*.-!/.00&#07!&$!'2#!

-#.,&*1!(.+$#!)4!/-&*,*#$$!&*!9)0A&*1U.1#!.,+-'$:!

R.**./&*)&,$!2.8#!.-$)!/##*!$2)9*!')!.--#8&.'#!*#+0)%.'2&(!%.&*!.$$)(&.'#,!9&'2!'2#!,&$#.$#:!;!

%.&0!)4!$'+,&#$!%+/-&$2#,!&*!'2#!6)+0*.-!Neuroscience Letters!&*!EHHK!0#%)0'#,!'2.'!5&(#!.,5&*&$'#0#,!.!

(.**./&$!0#(#%')0!.1)*&$'!#M%#0&#*(#,!.!0#,+('&)*!&*!,&./#'&(U0#-.'#,!'.('&-#!.--),3*&.!N%.&*!

0#$+-'&*1!40)5!*)*U&*6+0&)+$!$'&5+-+$!')!'2#!$A&*O!()5%.0#,!')!*)*U'0#.'#,!()*'0)-$:hDUIi!P2#!
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4&*,&*1$!$+11#$'!'2.'!“(.**./&*)&,$!2.8#!.!%)'#*'&.-!/#*#4&(&.-!#44#('!)*!#M%#0&5#*'.-!,&./#'&(!

*#+0)%.'2&(!%.&*:”!!!

`&*.--37!.!EHHB!'0&.-!,#5)*$'0.'#,!'2.'!,#-'.UCUPQR!()+-,!5),#0.'#!.*!.*&5.-!5),#-!)4!'2#!,&$#.$#!

/3!0#,+(&*1!.0'&4&(&.--3U#-#8.'#,!1-+()$#!-#8#-$!.*,!&*$+-&'&$!&*!5&(#!()5%.0#,!')!*)*U'0#.'#,!

()*'0)-$:hGi!L&'2!'2#!&*(&,#*(#!)4!,&./#'#$!$'#.,&-3!&*(0#.$&*1!&*!/)'2!'2#!.,+-'!.*,!6+8#*&-#!

%)%+-.'&)*7!&'!9)+-,!.%%#.0!'2.'!4+0'2#0!(.**./&*)&,!0#$#.0(2!&$!9.00.*'#,!&*!'2#!'0#.'5#*'!)4!'2#$#!

,&$#.$#$:!

]\`\]\<R\W!

hBi!R0)M4)0,!.*,!f.5.5+0.:!EHHF:!R.**./&*)&,$!.*,!'2#!&55+*#!$3$'#5^!?)'#*'&.-!4)0!'2#!'0#.'5#*'!)4!

&*4-.55.')03!,&$#.$#$:!Journal of Neuroimmunology!BDD^!JUBG:!

hEi!=+!#'!.-:!EHHD:!P2#!(.**./&*#01&(!$3$'#5!.$!.!'.01#'!4)0!.*'&U&*4-.55.')03!'2#0.%&#$:!Current Topics in 
Medicinal Chemistry!BJ^!BKHBUBKED:!!

hJi!L#&$$!#'!.-:!EHHD:!R.**./&,&)-!-)9#0$!&*(&,#*(#!)4!,&./#'#$!&*!*)*U)/#$#!,&./#'&(!5&(#:!Autoimmunity!JC^!
BKJUBFB:!

hKi!T/&,!

hFi!\-U]#5#$$3!#'!.-:!EHHD:!<#+0)%0)'#('&8#!.*,!/-)),U0#'&*.-!/.00&#0!%0#$#08&*1!#44#('$!)4!(.**./&,&)-!&*!

#M%#0&5#*'.-!,&./#'#$:!American Journal of Pathology!BDG^!EJFUEKK:!

hDi!")10+-!#'!.-:!EHHK:!R.**./&*)&,$!/-)(A!'.('&-#!.--),3*&.!&*!,&./#'&(!5&(#!9&'2)+'!.''#*+.'&)*!)4!&'$!

.*'&*)(&(#%'&8#!#44#(':!Neuroscience Letters!JDG^!GEUGD:!

hIi!V-+1)-!#'!.-:!EHHK:!P2#!#44#('!)4!LT<!FF7EBEUE7!.!(.**./&*)&,!.1)*&$'7!)*!'.('&-#!.--),3*&.!&*!,&./#'&(!0.'$:!

Neuroscience Letters!IB^!BDIUBIH:!

hGi!=&!#'!.-:!EHHB:!\M.5&*.'&)*!)4!'2#!&55+*)$+%%0#$$&8#!#44#('!)4!,#-'.UCU'#'0.23,0)(.**./&*)-!&*!

$'0#%')Z)')(&*U&*,+(#,!.+')&55+*#!,&./#'#$:!International Immunopharmacology!NT'.-3O!K^!DCCUIBE:!
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1I,+'*F#!!

"3$')*&.!&$!.!*#+0)-)1&(.-!5)8#5#*'!,&$)0,#0!(2.0.('#0&Z#,!/3!./*)05.-!5+$(-#!'#*$&)*!.*,!

&*8)-+*'.037!%.&*4+-!5+$(-#!()*'0.('&)*$:!T'!&$!'2#!'2&0,!5)$'!()55)*!5)8#5#*'!,&$)0,#0!.4'#0!

?.0A&*$)*!$!,&$#.$#!.*,!'0#5)07!.44#('&*1!5)0#!'2.*!JHH7HHH!%#)%-#!&*!<)0'2!;5#0&(.:!!

;!$5.--!*+5/#0!)4!(.$#!0#%)0'$!.*,!%0#(-&*&(.-!$'+,&#$!&*8#$'&1.'&*1!'2#!+$#!)4!(.**./&$!.*,!

(.**./&*)&,$!4)0!$35%')5$!)4!,3$')*&.!.0#!0#4#0#*(#,!&*!'2#!0#(#*'!$(&#*'&4&(!-&'#0.'+0#:!;!EHHE!(.$#!

$'+,3!%+/-&$2#,!&*!'2#!c+-3!&$$+#!)4!'2#!The Journal of Pain and Symptom Management!0#%)0'#,!
&5%0)8#,!$35%')5$!)4!,3$')*&.!.4'#0!$5)A&*1!(.**./&$!&*!.!KEU3#.0U)-,!(20)*&(!%.&*!%.'&#*':!

T*8#$'&1.')0$!0#%)0'#,!'2.'!$+/6#('g$!$+/6#('&8#!%.&*!$()0#!4#--!40)5!C!')!Z#0)!N)*!.!Z#0)U')UBH!8&$+.-!

.*.-)1!$(.-#O!4)--)9&*1!(.**./&$!&*2.-.'&)*7!.*,!'2.'!'2#!$+/6#('!,&,!*)'!0#@+&0#!.*3!.,,&'&)*.-!

.*.-1#$&(!5#,&(.'&)*!4)0!'2#!4)--)9&*1!KG!2)+0$:!"<)!)'2#0!'0#.'5#*'!&*'#08#*'&)*!')!,.'#!2.,!

0#$+-'#,!&*!$+(2!,0.5.'&(!)8#0.--!&5%0)8#5#*'!&*!h'2#!%.'&#*'!$i!()*,&'&)*7"!&*8#$'&1.')0$!

()*(-+,#,:hBi!

;!$#()*,!(.$#!$'+,3!0#%)0'&*1!n$&1*&4&(.*'!(-&*&(.-!&5%0)8#5#*'k!4)--)9&*1!(.**./&$!&*2.-.'&)*!&*!.!

$&*1-#!EFU3#.0U)-,!%.'&#*'!9&'2!1#*#0.-&Z#,!,3$')*&.!,+#!')!L&-$)*g$!,&$#.$#!9.$!,)(+5#*'#,!/3!.*!

;01#*'&*&.*!0#$#.0(2!'#.5!&*!'2#!;+1+$'!EHHK!&$$+#!)4!'2#!6)+0*.-!Movement Disorders:hEi!!

;-$)!&*!EHHK7!.![#05.*!0#$#.0(2!'#.5!.'!'2#!Q.**)8#0!>#,&(.-!W(2))-!0#%)0'#,!$+((#$$4+-!'0#.'5#*'!

)4!5+$&(&.*g$!,3$')*&.!&*!.!JGU3#.0U)-,!%0)4#$$&)*.-!%&.*&$'!4)--)9&*1!.,5&*&$'0.'&)*!)4!F!51!)4!PQR!

&*!.!%-.(#/)U()*'0)--#,!$&*1-#U,)$#!'0&.-:hJi!T*8#$'&1.')0$!0#%)0'#,!n(-#.0!&5%0)8#5#*'!)4!5)')0!

()*'0)-k!&*!'2#!$+/6#('g$!.44#('#,!2.*,7!.*,!*)'#,7!nhP9)i!2)+0$!.4'#0!PQR!&*'.A#7!'2#!%.'&#*'!9.$!

./-#!')!%-.3!'#(2*&(.--3!,#5.*,&*1!-&'#0.'+0#7!92&(2!2.,!*)'!/##*!%)$$&/-#!/#4)0#!'0#.'5#*':k!?0&)0!

')!(.**./&*)&,!'0#.'5#*'7!'2#!$+/6#('!2.,!/##*!+*0#$%)*$&8#!')!$'.*,.0,!5#,&(.'&)*$!.*,!9.$!*)!

-)*1#0!%#04)05&*1!%+/-&(-3:!nP2#!0#$+-'$!%0)8&,#!#8&,#*(#!'2.'!j!PQR!&*'.A#!j!$&1*&4&(.*'-3!

&5%0)8#$!h$35%')5$!)4i!j!4)(.-!,3$')*&.7k!&*8#$'&1.')0$!()*(-+,#,:!!

e3!()*'0.$'7!.!EHHE!0.*,)5&Z#,7!%-.(#/)U()*'0)--#,!$'+,3!&*8#$'&1.'&*1!'2#!+$#!)4!'2#!$3*'2#'&(!)0.-!

(.**./&*)&,!*./)-&*#!NR#$$.5#'O!&*!BF!%.'&#*'$!.44-&('#,!9&'2!1#*#0.-&Z#,!.*,!$#15#*'.-!%0&5.03!

,3$')*&.!,&,!*)'!$2)9!.!$&1*&4&(.*'!0#,+('&)*!&*!,3$')*&(!$35%')5$:hKi!T*8#$'&1.')0$!$%#(+-.'#,!

'2.'!'2&$!0#$+-'!5.3!2.8#!/##*!,)$#U0#-.'#,7!.*,!'2.'!.,5&*&$'0.'&)*!)4!.!2&12#0!,)$.1#!5.3!2.8#!

3&#-,#,!.!,&44#0#*'!)+'()5#:!!

;'!-#.$'!)*#!0#(#*'!%0#(-&*&(.-!'0&.-!&*,&(.'#$!'2.'!/)'2!$3*'2#'&(!(.**./&*)&,$!.$!9#--!.$!2&12!,)$#$!

)4!'2#!*.'+0.-!*)*U%$3(2).('&8#!(.**./&*)&,!(.**./&,&)-!NRe"O!()+-,!5),#0.'#!'2#!,&$#.$#!

%0)10#$$&)*!)4!,3$')*&.!&*!.*&5.-$:hFi!=&5&'#,!0#4#0#*(#$!0#1.0,&*1!'2#!+$#!)4!(.**./&*)&,$!4)0!

,3$')*&.!&*!2+5.*$hDi!.*,!.*&5.-$hIi!&*!'2#!BCGH$!.*,!'2#!BCCH$!.-$)!.%%#.0!&*!'2#!$(&#*'&4&(!
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-&'#0.'+0#:!T'!9)+-,!.%%#.0!'2.'!.,,&'&)*.-7!-.01#0!(-&*&(.-!'0&.-$!.0#!9.00.*'#,!')!&*8#$'&1.'#!'2#!+$#!

)4!(.**./&$!.*,!(.**./&*)&,$!4)0!'2&$!&*,&(.'&)*:!

]\`\]\<R\W!

hBi!R2.''#06##!#'!.-:!EHHE:!;!,0.5.'&(!0#$%)*$#!')!&*2.-#,!(.**./&$!&*!.!9)5.*!9&'2!(#*'0.-!'2.-.5&(!%.&*!.*,!

,3$')*&.:!The Journal of Pain and Symptom Management!EK^!KUD:!

hEi!])(.!#'!.-:!EHHK:!R.**./&$!$.'&8.!.*,!,3$')*&.!$#()*,.03!')!L&-$)*g$!,&$#.$#:!Movement Disorders!EH^!BBJU
BBF:!!

hJi!c./+$(2!#'!.-:!EHHK:!"#-'.UCU'#'0.23,0)(.**./&*)-!&5%0)8#$!5)')0!()*'0)-!&*!.!%.'&#*'!9&'2!5+$&(&.*g$!

,3$')*&.!N?"`O:!Movement Disorders!BC^!CCHUCCB:!

hKi!`)M!#'!.-:!EHHE:!].*,)5&$#,7!,)+/-#U/-&*,7!%-.(#/)U()*'0)--#,!'0&.-!')!.$$#$$!'2#!%)'#*'&.-!)4!(.**./&*)&,!

0#(#%')0!$'&5+-.'&)*!&*!'2#!'0#.'5#*'!)4!,3$')*&.:!Movement Disorders!BI^!BKFUBKC:!!

hFi!]&(2'#0!#'!.-:!EHHE:!\44#('$!)4!%2.05.()-)1&(.-!5.*&%+-.'&)*$!)4!(.**./&*)&,!0#(#%')0$!)*!$#8#0#!,3$')*&.!&*!

.!1#*#'&(!5),#-!)4!%.0)M3$5.-!,3$A&*#$&.:!European Journal of Pharmacology!KFK^!BKFUBFB:!

hDi!R)*$0)#!#'!.-:!BCGD:!Y%#*!-./#-!#8.-+.'&)*!)4!(.**./&,&)-!&*!,3$')*&(!5)8#5#*'!,&$)0,#0$:!International 
Journal of Neuroscience!JH^!EIIUEGE:!!

hIi!]&(2'#0!#'!.-:!BCCK:!NpOULT<!FFEBEUE7!.!*)8#-!(.**./&*)&,!.1)*&$'7!#M#0'$!.*'&,3$')*&(!#44#('$!&*!5+'.*'!

,3$')*&(!2.5$'#0$:!European Journal of Pharmacology!EDK^!JIBUJII:!
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3F$B'MI#%HF#!!

`&/0)53.-1&.!&$!.!(20)*&(!%.&*!$3*,0)5#!)4!+*A*)9*!#'&)-)13:!P2#!,&$#.$#!&$!(2.0.('#0&Z#,!/3!

9&,#$%0#.,!5+$(+-)$A#-#'.-!%.&*7!4.'&1+#7!.*,!5+-'&%-#!'#*,#0!%)&*'$!&*!'2#!*#(A7!$%&*#7!$2)+-,#0$7!

.*,!2&%$:!;*!#$'&5.'#,!J!')!D!5&--&)*!;5#0&(.*$!.0#!.44-&('#,!/3!4&/0)53.-1&.7!92&(2!&$!)4'#*!%))0-3!

()*'0)--#,!/3!$'.*,.0,!%.&*!5#,&(.'&)*$:!

`&/0)53.-1&.!%.'&#*'$!40#@+#*'-3!$#-4U0#%)0'!+$&*1!(.**./&$!'2#0.%#+'&(.--3!')!'0#.'!$35%')5$!)4!'2#!

,&$#.$#7hBUEi!.*,!%23$&(&.*$!q!92#0#!-#1.-!')!,)!$)!q!)4'#*!0#()55#*,!'2#!+$#!)4!(.**./&$!')!'0#.'!

5+$(+-)$A#-#'.-!,&$)0,#0$:hJUKi!P)!,.'#!2)9#8#07!)*-3!)*#!(-&*&(.-!'0&.-!&$!.8.&-./-#!&*!'2#!$(&#*'&4&(!

-&'#0.'+0#!.$$#$$&*1!'2#!+$#!)4!(.**./&*)&,$!')!'0#.'!'2#!,&$#.$#:!

L0&'&*1!&*!'2#!c+-3!EHHD!&$$+#!)4!'2#!6)+0*.-!Current Medical Research and Opinion7!&*8#$'&1.')0$!.'!
[#05.*3!$!V*&8#0$&'3!)4!Q#&,#-/#01!#8.-+.'#,!'2#!.*.-1#$&(!#44#('$!)4!)0.-!PQR!&*!*&*#!%.'&#*'$!

9&'2!4&/0)53.-1&.!)8#0!.!JU5)*'2!%#0&),:!W+/6#('$!&*!'2#!'0&.-!9#0#!.,5&*&$'#0#,!,.&-3!,)$#$!)4!E:F!

')!BF!51!)4!PQR7!/+'!0#(#&8#,!*)!)'2#0!%.&*!5#,&(.'&)*!,+0&*1!'2#!'0&.-:!;5)*1!'2)$#!%.0'&(&%.*'$!

92)!()5%-#'#,!'2#!'0&.-7!.--!0#%)0'#,!.!$&1*&4&(.*'!0#,+('&)*!&*!,.&-3!0#()0,#,!%.&*!.*,!

#-#('0)*&(.--3!&*,+(#,!%.&*:hFi!

?0#8&)+$!(-&*&(.-!.*,!%0#(-&*&(.-!'0&.-$!2.8#!$2)9*!'2.'!/)'2!*.'+0.--3!)((+00&*1!.*,!#*,)1#*)+$!

(.**./&*)&,$!2)-,!.*.-1#$&(!@+.-&'&#$7hDUCi!%.0'&(+-.0-3!&*!'2#!'0#.'5#*'!)4!(.*(#0!%.&*!hBHi!.*,!

*#+0)%.'2&(!%.&*7!hBBUBJi!/)'2!)4!92&(2!.0#!%))0-3!'0#.'#,!/3!()*8#*'&)*.-!)%&)&,$:!;$!.!0#$+-'7!

$)5#!#M%#0'$!2.8#!$+11#$'#,!'2.'!(.**./&*)&,!.1)*&$'$!9)+-,!/#!.%%-&(./-#!4)0!'2#!'0#.'5#*'!)4!

(20)*&(!%.&*!()*,&'&)*$!+*0#$%)*$&8#!')!)%&)&,!.*.-1#$&($!$+(2!.$!4&/0)53.-1&.7!.*,!'2#3!'2#)0&Z#!

'2.'!'2#!,&$#.$#!5.3!/#!.$$)(&.'#,!9&'2!.*!+*,#0-3&*1!(-&*&(.-!,#4&(&#*(3!)4!'2#!#*,)(.**./&*)&,!

$3$'#5:hBKi!

]\`\]\<R\W!

hBi!W9&4'!#'!.-:!EHHF:!W+08#3!)4!;+$'0.-&.*$!+$&*1!(.**./&$!4)0!5#,&(.-!%+0%)$#$:!Harm Reduction Journal!K^!EUBG:!

hEi!L.0#!#'!.-:!EHHF:!P2#!5#,&(&*.-!+$#!)4!(.**./&$!&*!'2#!Vd^!0#$+-'$!)4!.!*.'&)*9&,#!$+08#3:!International 
Journal of Clinical Practice!FC^!ECBUECF:!

hJi!".-#![&#0&*1#0:!EHHB:!>#,&(.-!+$#!)4!(.**./&$^!#M%#0&#*(#!&*!R.-&4)0*&.:!T*^![0)'#*2#05#*!.*,!]+$$)!N\,$O:!

Cannabis and Cannabinoids: Pharmacology, Toxicology, and Therapeutic Potential:!<#9!f)0A^!Q.9)0'2!?0#$$^!BFJU

BIH:!!

hKi![)0'#0!#'!.-:!EHHF:!>#,&(.-!+$#!)4!(.**./&$!&*!'2#!<#'2#0-.*,$:!Neurology!DK^!CBIUCBC:!
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hFi!W(2-#3!#'!.-:!EHHD:!"#-'.UCUPQR!/.$#,!5)*)'2#0.%3!&*!4&/0)53.-1&.!%.'&#*'$!)*!#M%#0&5#*'.--3!&*,+(#,!

%.&*7!.M)*!0#4-#M!4-.0#7!.*,!%.&*!0#-&#4:!Current Medical Research and Opinion!EE^!BEDCUBEID:!

hDi!e+0*$!.*,!T*#(A:!EHHD:!R.**./&*)&,!.*.-1#$&.!.$!.!%)'#*'&.-!*#9!'2#0.%#+'&(!)%'&)*!&*!'2#!'0#.'5#*'!)4!

(20)*&(!%.&*:!The Annals of Pharmacotherapy!KH^!EFBUEDH:!

hIi!".8&,!W#(A):!EHHF:!;*.-1#$&.!'20)+12!#*,)1#*)+$!(.**./&*)&,$:!CMAJ!BIJ^!

hGi!L.--.(#!#'!.-:!EHHI:!")$#U,#%#*,#*'!#44#('$!)4!$5)A#,!(.**./&$!)*!(.%$.&(&*U&*,+(#,!%.&*!.*,!

23%#0.-1#$&.!&*!2#.-'23!8)-+*'##0$:!Anesthesiology!BHI^IGFUCD:!

hCi!R)M!#'!.-:!EHHI:!W3*#013!/#'9##*!,#-'.CU'#'0.23,0)(.**./&*)-!.*,!5)0%2&*#!&*!'2#!.0'20&'&(!0.':!European 
Journal of Pharmacology FDI^!BEFUBJH:!

hBHi!].,/0+(2!.*,!\-$*#0:!EHHF:!\5#01&*1!.*.-1#$&($!&*!(.*(#0!%.&*!5.*.1#5#*':!Expert Opinion on Emerging 
Drugs!BH^!BFBUBIB:!

hBBi!<)'(+''!#'!.-:!EHHK:!T*&'&.-!#M%#0&#*(#$!9&'2!5#,&(&*.-!#M'0.('$!)4!(.**./&$!4)0!(20)*&(!%.&*^!]#$+-'$!40)5!JK!

!<!)4!B!!$'+,&#$:!Anaesthesia!FC^!KKH:!

hBEi!;/0.5$!#'!.-:!EHHI:!R.**./&$!&*!%.&*4+-!QTaU.$$)(&.'#,!$#*$)03!*#+0)%.'23^!.!0.*,)5&Z#,!%-.(#/)U

()*'0)--#,!'0&.-:!Neurology^!DG^!FBFUFEB:!

hBJi!])1!#'!.-:!EHHI:!Y0)5+()$.-!,#-'.UCU'#'0.23,0)(.**./&*)-S(.**./&,&)-!4)0!*#+0)%.'2&(!%.&*!.$$)(&.'#,!

9&'2!5+-'&%-#!$(-#0)$&$^!.*!+*()*'0)--#,7!)%#*U-./#-7!EU3#.0!#M'#*$&)*!'0&.-:!Clinical Therapeutics EC^!EHDGUEHIC:!

hBKi!\'2.*!]+$$):!EHHK:!R-&*&(.-!\*,)(.**./&*)&,!,#4&(&#*(3!NR\R"O^!R.*!'2&$!()*(#%'!#M%-.&*!'2#0.%#+'&(!

/#*#4&'$!)4!(.**./&$!&*!5&10.&*#7!4&/0)53.-1&.7!&00&'./-#!/)9#-!$3*,0)5#7!.*,!)'2#0!'0#.'5#*'U0#$&$'.*'!

()*,&'&)*$m!Neuroendocrinology Letters!EF^!JBUJC:!
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@#,+B'F*+&,+F*#%!1F,'BC&B,!!

[.$'0)&*'#$'&*.-!N[TO!,&$)0,#0$7!&*(-+,&*1!4+*('&)*.-!/)9#-!,&$#.$#$!$+(2!.$!&00&'./-#!/)9#-!

$3*,0)5#!NTeWO!.*,!&*4-.55.')03!/)9#-!,&$#.$#$!$+(2!.$!R0)2*g$!,&$#.$#!.*,!()-&'&$7!.44-&('!5)0#!

'2.*!)*#!&*!4&8#!;5#0&(.*$7!%.0'&(+-.0-3!9)5#*:!!L2&-#!$)5#![T!,&$)0,#0$!5.3!/#!()*'0)--#,!/3!,&#'!

.*,!%2.05.(#+'&(.-!5#,&(.'&)*$7!)'2#0$!.0#!%))0-3!5),#0.'#,!/3!()*8#*'&)*.-!'0#.'5#*'$:!

W35%')5$!)4![T!,&$)0,#0$!)4'#*!&*(-+,#!(0.5%&*17!./,)5&*.-!%.&*7!&*4-.55.'&)*!)4!'2#!-&*&*1!)4!

'2#!-.01#!.*,S)0!$5.--!&*'#$'&*#7!(20)*&(!,&.002#.7!0#('.-!/-##,&*17!.*,!9#&12'!-)$$:!

;-'2)+12!$#8#0.-!.*#(,)'.-!0#%)0'$hBUEi!.*,!.!2.*,4+-!)4!(.$#!0#%)0'$hJUKi!#M&$'!&*!'2#!$(&#*'&4&(!

-&'#0.'+0#!$+%%)0'&*1!'2#!+$#!)4!(.**./&*)&,$!')!'0#.'!$35%')5$!)4![T!,&$)0,#0$7!8&0'+.--3!*)!(-&*&(.-!

'0&.-!9)0A!2.$!/##*!%#04)05#,!&*!'2&$!.0#.7!.$&,#!40)5!.!EHHI!(-&*&(.-!$'+,3!.$$#$$&*1!'2#!&5%.('!)4!

)0.-!PQR!)*!()-)*&(!5)'&-&'3:hFi!!

Q)9#8#07!*+5#0)+$!%0#(-&*&(.-!$'+,&#$!,#5)*$'0.'#!'2.'!.('&8.'&)*!)4!'2#!ReB!.*,!ReE!(.**./&*)&,!

0#(#%')0$!#M#0'!/&)-)1&(.-!4+*('&)*$!)*!'2#!1.$'0)&*'#$'&*.-!'0.(':hDi!!\44#('$!)4!'2#&0!.('&8.'&)*!&*!

.*&5.-$!&*(-+,#!$+%%0#$$&)*!)4!1.$'0)&*'#$'&*.-!5)'&-&'37hIi!&*2&/&'&)*!)4!&*'#$'&*.-!$#(0#'&)*7hGi!

0#,+(#,!.(&,!0#4-+M7hCi!.*,!%0)'#('&)*!40)5!&*4-.55.'&)*hBHi7!.$!9#--!.$!'2#!%0)5)'&)*!)4!#%&'2#-&.-!

9)+*,!2#.-&*1!&*!2+5.*!'&$$+#:hBBi!!;$!.!0#$+-'7!5.*3!#M%#0'$!*)9!/#-&#8#!'2.'!(.**./&*)&,$!

.*,S)0!5),+-.'&)*!)4!'2#!#*,)1#*)+$!(.**./&*)&,!$3$'#5!0#%0#$#*'$!.!*)8#-!'2#0.%#+'&(!'.01#'!4)0!

'2#!'0#.'5#*'!)4!*+5#0)+$![T!,&$)0,#0$!X!&*(-+,&*1!&*4-.55.')03!/)9#-!,&$#.$#$7!4+*('&)*.-!/)9#-!

,&$#.$#$7!1.$'0)U)#$)%2.1.#-!0#4-+M!()*,&'&)*$7!$#(0#')03!,&.002#.7!1.$'0&(!+-(#0$7!.*,!()-)*!

(.*(#0:hBEUBJi!

]\`\]\<R\W!

hBi![.2-&*1#07!?.+-!>:!BCGK:![.$'0)&*'#$'&*.-!&--*#$$!.*,!(.**./&$!+$#!&*!.!0+0.-!R.*.,&.*!()55+*&'3:!Journal 
of Psychoactive Drugs!BD^!EDJUEDF:!

hEi!W9&4'!#'!.-:!EHHF:!W+08#3!)4!;+$'0.-&.*$!+$&*1!(.**./&$!4)0!5#,&(.-!%+0%)$#$. Harm Reduction Journal!K^!EUBG:!

hJi!e.0)*!#'!.-:!BCCH:!V-(#0.'&8#!()-&'&$!.*,!5.0&6+.*.:!Annals of Internal Medicine!BBE^!KIB:!!

hKi!c#44!Q#01#*0.'2#0:!EHHF:!R.**./&$!.--#8&.'#$!$35%')5$!)4!R0)2*g$!"&$#.$#:!O’Shaughnessy’s!E^!J:!

hFi!\$4.*,3.0&!#'!.-:!EHHI:!\44#('$!)4!.!(.**./&*)&,!0#(#%')0!.1)*&$'!)*!()-)*&(!5)')0!.*,!$#*$)03!4+*('&)*$!&*!

2+5.*$^!.!0.*,)5&Z#,7!%-.(#/)U()*'0)--#,!$'+,3:!American Journal of Physiology, Gastrointestinal and Liver 
Physiology!ECJ^!BJIUBKF:!
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