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('>4:$0(T!N")/.21%!-F!!7\Y"".7]T!!

6*&($0!gX2!Vbb'04%:!C2!gD`*&D(!/2!=&*B*1!#62!/:11$0(!#62!V%:AB*:!MP2!P'(4%'&!

gL2! /'%O!#j! R7]"]S! /4&:*4*%! &';-%*4:$0! $O! dC$(X2! C$(X2! *0D! >C$(! D-&:0;! >$>*:0'!

('%O.*D1:0:(4&*4:$0!*0D!`:4BD&*`*%T!F-4%$>.21%!-""hY""7."77T!!

6:!u2!#'L$('NB!9E2!J&A*0!Le2!X*B:!V2!#&'5'&!L62!9'&'D:4B!=g2!C$&D!3V2!C'&&*&:$!

<E2!6$`'4B! LV2!j$%O!9g!R7]"8S!#:OO'&'04! &$%'(! $O!X#PC! :0!0->%'-(!*>>-1A'0(!

>$&'!K'&(-(!(B'%%!D-&:0;!4B'!:0>-A*4:$0!$O!>-'.:0D->'D!>$>*:0'!>&*K:0;!*0D!:4(!%$0;.

4'&1!1*:04'0*0>'T!F-4%$>.)2"!88Y""8].""?7T!!

6:-!P32!u-!u9!R7]][S!A'4*.4-A-%:0! :(! *!1$&'! (-:4*A%'! :04'&0*%!>$04&$%! 4B*0!A'4*.

*>4:0! :0! `'(4'&0! A%$4! *0*%5(:(! $O! (N:0*%! >$&D! 4:((-'(! *O4'&! 4&*-1*4:>! :0c-&5T! F-

4%$>./>=$!=!"7Y"^\?."i]"T!

9>=:045! LC2! jB:4O:'%D! Qj! L&2! X'&;%:0D! jL! R7]"]S! X&*:0.D'&:K'D! 0'-&$4&$NB:>!

O*>4$&!*0D!>$>*:0'!*DD:>4:$0T!I>="<-6%)!"8"?Y"i8."\8T!
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9:,-'%!92!Q$%'D$!E2!=*&>@*!6M2!<$&:*.VK:%*!=V2!9*0+$!L!R7]]\S!jB5!(B$-%D!`'!

b''N!4B'!>'&'A'%%-1!:0!1:0D!`B'0!4B:0b:0;!*A$-4!*DD:>4:$0�!A$>>-O>$@-;*$)%-6%M!

7Y7[.?]T!!

9$-%4$0! gV2! g%1*0! M2! X'>'&&*! 6E2! =$%D(4':0! Ev2! X$&($$b! #! R7]"?S! QB'!

>'&'A'%%-1!*0D!*DD:>4:$0Y!:0(:;B4(!;*:0'D!O&$1!0'-&$:1*;:0;!&'('*&>BT!;DD"2/-I".&!

"\Y8"^.88"T!

9$-((*`:!32! I*>>B:$0:!V2!9$&*0!92!U%:K'!9C2!=*((! LQ2! 6*K:0!V2!3*%:K*(! Ij!

R7]]\S! P.V>'45%>5(4':0'! &'K'&('(! >$>*:0'.:0D->'D! 1'4*N%*(4:>:45T! 4=/- 4%$>.)2"!

"7Y"i7."i\T!!

P'(4%'&!gL!R7]]"S!9$%'>-%*&!0'-&$A:$%$;5!$O!*DD:>4:$0T!;!-F-;DD"2/!"]Y7]".7"^T!!

!

P$$&:! eE2! /N*0*;'%! E2! e*0(($0! V<! R7]"7S! P'-&$>:&>-:4&5! O$&! 1$D'%:0;! D&-;!

'OO'>4(T!;DD"2/-I".&!"^Yi7^.i[?T!

I*0*;$N$-%$(! PQ2! I*N*D$N$-%$(! =<2! 9*4($b:(! PV! R"\\"S! #$N*1:0'&;:>!

:00'&K*4:$0!*0D!A:0D:0;!:0!4B'!&*4!>'&'A'%%-1T!4%$>.)2"-G%//!"8]Y7]i.7"7T!!

I*5'&!#2!X*%*(-A&*1*0:*1!=2!X$:%'*-!M!R7]"8S!jB*4!:(!4B'!&$%'!$O!4B'!#R8S!&'>'N4$&!

:0! *DD:>4:$0�! V! 1:0:! &'K:'`! $O! IgQ! (4-D:'(! `:4B! rR""S<s.RZS.IePUT! J>.@-

4%$>.()?21.(1=>!=2.&-I".&-J)?21"=/>?-h7Y?.iT!

I'&>:*K*%%'! )2! X'&&'44*! /2! E*OO*'%'! E! R"\i\S! I&$c'>4:$0(! O&$1! 4B'! :04&*>'&'A'%%*&!

0->%':!4$!4B'!K'04&*%!1:DA&*:0!4';1'04-1!:0!4B'!&*4T!4%$>.)2"%<2%!7\Y"]\.""\T!!

I'&($0! V6! *0D! E*1*0! M9! R7]"7S! /50>B&$05! *0D! 0'-&*%! >$D:0;! :0! >'&'A'%%*&!
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>:&>-:4(T!7>.</-4%$>=&-A">2$"/)-[Y\^T!!

I'4'&($0!VX2!VA'%!L92!650>B!jL!R7]"?S!#$('.D'N'0D'04!'OO'>4(!$O!`B''%!&-00:0;!

$0! >$>*:0'.(''b:0;! *0D! N&'O&$04*%! >$&4'_! XD0O! '_$0! M)! '_N&'((:$0! :0! &*4(T!

J)?21.(1=>!=2.&.@?-PI%>&Q!78"Y"8]h."8"?T!!

I'4&*%:*!E/2!j*0;!nu2!9*5*4!g2!j'04B$%D!EL! R"\\^S!=%-4*1*4'! &'>'N4$&! (-A-0:4!

7.('%'>4:K'! *04:A$D5! (B$`(! *! D:OO'&'04:*%! D:(4&:A-4:$0! $O! >*%>:-1.:1N'&1'*A%'!

V9IV!&'>'N4$&(!*1$0;!N$N-%*4:$0(!$O!0'-&$0(T!F-A.!(-4%$>.&!8ihY?h[.?^[T!!

E'04B*%!j2!3-1*&!V2!u:*$!=2!j:%b:0($0!92!<$K:0;4$0!eg!8&D2!9*+'!M2!/:bD'&!#2!

E$A:($0!VL2!6*I%*04!m2!#:'4+!#92!E-(($!/L2!):*%$-!)2!<B*b&*K*&45! /2!3$D*D'b!

QL2! /4*>b! V2! 3*AA*c! 92! P'(4%'&! gL! R7]]\S! ='0$1'.`:D'! *0*%5(:(! $O! >B&$1*4:0!

&';-%*4:$0!A5!>$>*:0'!&'K'*%(!*!&$%'!O$&!(:&4-:0(T!4%$>.<![7Y88h.8?iT!!

/>B&*44!=92!Q-'A:0;!C2!P:;B!gV2!3*0'!<=2!/*A*4:0:!9g2!3:'A%'&!92!=&''0A'&;!

9g! R7]][S! V! A&*:0.(N'>:O:>! 1:>&$EPV! &';-%*4'(! D'0D&:4:>! (N:0'! D'K'%$N1'04T!

4=/$>%!?8\Y7i8.7i\T!!

/>B`':;B$O'&!P2!#$5*!32!3-&$D*!/!R7]]?S!<'&'A'%%*&!*1:0'&;:>!0'-&$1$D-%*4:$0Y!

4$`*&D(!*!O-0>4:$0*%!-0D'&(4*0D:0;T!I>="<-6%)%=>21-6%M"%R)!??Y"]8.""[T!

/0:D'&! E/! *0D! 9*:4:! V! R"\^[S! <'&'A'%%*&! >$04&:A-4:$0(! 4$! 4B'! I*N'+! >:&>-:4T! F-

4%$>.)2"-6%)!7Y"88."?[T!!

Q'0;!e32!Q'0;!332!6''!E2!j&:;B4!/2!Q'K*&!/2!V%1':D*!E#2!3'&1*0:!I2!Q$&b:0!E2!

<B'0! vn2! 6''! C/2! 3&*'1'&! EQ2! P5bc*'&! V2! e'1N(4'*D! X6! R7]]hS! I&$X#PC!

:0D->'(! 0'-&$0*%! *N$N4$(:(! K:*! *>4:K*4:$0! $O! *! &'>'N4$&! >$1N%'_! $O! N^hPQE! *0D!

($&4:%:0T!F-4%$>.)2"!7hYh?hh.h?[8T!!

Page 30 of 39Addiction Biology



For Review Only

! 8]

)*0! D'0! U'K'&!9<2! 6-AA'&(! XE2! =$&:$-0$K*!PV2! 6:!3j2! )*0! D'&! />B$&(! E<2!

6$$(! 92! E:;*! #2! j:(b'&b'! L2! X:00'b*D'! E2! /4';'1*0! 92! />B$OO'%1''&! VP2!

9*0(K'%D'&! e#2! /1:4! VX2! #'! )&:'(! QL2! /N:cb'&! /! R7]"]S! g_4&*>'%%-%*&! 1*4&:_!

N%*(4:>:45!*0D!=VXV'&;:>! :0B:A:4:$0!$O!N&'O&$04*%!>$&4'_!N5&*1:D*%!>'%%(!O*>:%:4*4'(!

&'%*N('!4$!B'&$:0!(''b:0;T!4%$>.()?21.(1=>!=2.&.@?!8hY7"7].7"88T!

)$%b$`!P#2!j*0;!=L2!9*!n2!C$`%'&!L/2!vB-!j2!9*50*&D!62!Q'%*0;!C2!)*(b*!I2!

#:0;! n/2!j$0;! <2! /`*0($0! L9! R7]]8S! g_N'>4*4:$0! '0B*0>'(! 4B'! &';:$0*%! A&*:0!

1'4*A$%:>! *0D! 4B'! &':0O$&>:0;! 'OO'>4(! $O! (4:1-%*04(! :0! >$>*:0'!*A-('&(T!F-4%$>.)2"!

78Y""?[".""?[iT!

n*%*>Bb$K!n2!3*:('&!L2!P*-1'&!9L!R7]"]S!/'0($&5!*0D!1$4$&!*(N'>4(!$O!*DD:>4:$0T!

I%1=M-I>="<-6%)!7]^Y7"h.777T!!

n*0;!L2!/:*$!<L2!P*;*NN*0!=2!9*&:0:>!Q2!L:0;!#2!9>=&*4B!32!<B'0!vn2!9*&b!j2!

Q'((*&$%%$!62!6''!C/2!6-!X2!e'1N(4'*D!X6!R7]]\S!P'-&$0*%!&'%'*('!$O!N&$X#PCT!

4=/-4%$>.)2"!"7Y""8.""hT!!

v*;&'A'%(b5!92!e$%+!V2!#'>B*04!=2!X*&D'!nV2!X$0B$'OO'&!Q2!3$&4'!9!R7]]hS!QB'!

N^h! 0'-&$4&$NB:0! &'>'N4$&! 0';*4:K'%5! 1$D-%*4'(! D'0D&:4'! >$1N%'_:45! *0D! (N:0'!

D'0(:45!:0!B:NN$>*1N*%!0'-&$0(T!F-4%$>.)2"!7hY\\i\.\\\\T!
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!
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