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Promoting optimal aging: From models of neuroscience to holistic 
interventions and proactive prevention 
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')(4'$-01$!)$&$&D$)%,2!C+4!B$*)%&$,*+5!*(!

(,2(%,2!*+48!+--3)+-@!+,B!)$+-0(,!0&$O!C%*#!

*#$4$!-(4*4!D$%,2!2)$+*$4*!.()!(5B$)!+B35*4N!!

!

"+8$,!*(2$*#$)!*#$4$!Y,B%,24!Y)4*5@!4322$4*!

*#+*!$&(0(,!+*!$,-(B%,2!B($4!,(*!+''$+)!*(!D$!

+,!%&'()*+,*!B$*$)&%,+,*!(.!A?!'$).()&+,-$O!

+,B!*#+*!*#%4!%4!*)3$!.()!D(*#!@(3,2$)!+,B!(5B$)!

+B35*4N![$-(,B5@O!*#$!C%B$)!Y$5B!(.!A?!,$$B4!*(!

&(1$!D$@(,B!+!4%&'5%40-!.(-34!(.!+--3)+-@!+4!

*#$!8$@!B$'$,B$,*!&$+43)$!+4!+,+5@4%4!(.!*#%4!

1+)%+D5$!+5(,$!C(35B!4322$4*!*#+*!A?!

'$).()&+,-$!C+4!*#$!4+&$!+-)(44!+2$!2)(3'4N!

h+*#$)!*#$!Y,B%,24!4322$4*!*#+*!*#$)$!C+4!+!

B3+5k*+48!*)+B$k(P!.()!(5B$)!+B35*4O!C#$)$D@!

-(&'+)+D5$!A?!'$).()&+,-$!+-)(44!+2$!2)(3'4!

-+&$!+*!*#$!-(4*!(.!(,2(%,2!*+48!+--3)+-@!+,B!

)$+-0(,!0&$N!

!!

!
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A#@4%(*#$)+'@!]%+2,(4%4!(.!n(C$)!

f+-8!A+%,!
f@!L%-#(5+4!l+)+@+,,%4!

!

"#$)$!+)$!4$1$)+5!'#@4%(*#$)+'@!+'')(+-#$4!

*(!43D2)(3'!5(C!D+-8!'+%,!SnfAT!'+0$,*4N!"#$@!

')$4$,*!B%1$)4$!-(,4%B$)+0(,!(.!&(1$&$,*!

B@4.3,-0(,!+,B!*#$)$!%4!5%M5$!3,B$)4*+,B%,2!(.!

#(C!*#$4$!B%P$)$,*!4-#$&$4!-(,1$)2$c

B%1$)2$!+,B!#(C!*#$@!-(,4%B$)!&(*()!-(,*)(5!

+,B!'4@-#(5(2%-+5!+4'$-*4!(.!*#$!nfA!B%4()B$)!

C%*#%,!+!D%('4@-#(4(-%+5!.)+&$C()8N!K,!*#$!

)$4$+)-#!')(i$-*!')$1%(345@!+B1$)04$B!C%*#!

/?KO!l+)+1+,,%4!4$*!(3*!*(W!!

SIT ]$*$)&%,$!4%&%5+)%0$4!+,B!B%P$)$,-$4!%,!

+44$44&$,*!4*)+*$2%$4!+,B!-(,4%B$)+0(,!(.!

,$3)('#@4%(5(2%-+5!+,B!'4@-#(5(2%-+5!B(&+%,4!

D$*C$$,!4-#$&$4!

S6T FV+&%,$!(1$)5+'!D$*C$$,!43D2)(3'4!(.!*#$!

1+)%(34!4-#$&$4!+,B!B$*$)&%,$!C#$*#$)!%,!

43D2)(3'4!C%*#!'3)'()*$B5@!'(()!')(2,(4%4!%,!

(,$!4-#$&$O!+5*$),+01$!-5+44%Y-+0(,!

+'')(+-#$4!-(35B!')(1%B$!.3)*#$)!*)$+*&$,*!

23%B+,-$!

S=T FV'5()$!C#$*#$)!$5$1+*$B!,$2+01$!4*+*$!
'4@-#(5(2%-+5!.$+*3)$4!C$)$!+44(-%+*$B!C%*#!

4'$-%Y-!&(1$&$,*kD+4$B!43D2)(3'4m!!

SjT F1+53+*$!*#$!$V*$,*!*(!C#%-#!*)3,8!
&$-#+,%-+5!')('$)0$4!C$)$!+44(-%+*$B!C%*#!

-$)*+%,!'4@-#(5(2%-+5!B(&+%,4!+,B!&(1$&$,*k

D+4$B!43D2)(3'4N!

!

!

"#$!4*3B@!.(3,B!*#+*!-5+44%Y-+0(,!4-#$&$4!

+)$!B%1$)4$!%,!#(C!&(1$&$,*!%,.()&4!nfA!

43D2)(3'%,2!+,B!#(C!D)(+B$)!,$3)(4$,4()@!

+,B!'4@-#(5(2%-+5!B%&$,4%(,4!+)$!-(,4%B$)$BN!

[3D2)(3'4!+44(-%+*$B!C%*#!+!'(()!')(2,(4%4!%,!

(,$!4-#$&$!-(35B!D$!-5+44%Y$B!%,!+,(*#$)!

4-#$&$!*(!23%B$!*)$+*&$,*!34%,2!+!B%P$)$,*!

+'')(+-#N!!

!

"+8$,!*(2$*#$)O!*#$4$!(D4$)1+0(,4!5$,B!

43''()*!*(C+)B4!+,!(1$)+)-#%,2!+44$44&$,*!

&(B$5!%,!+,!$P()*!*(!+%B!-5%,%-+5!B$-%4%(,k

&+8%,2!+,B!')(1%B$!+5*$),+01$!+,Bc()!&()$!

*+)2$*$B!%,*$)1$,0(,4N!!

!

K,B%1%B3+54!C%*#!&(B$)+*$5@!$5$1+*$B!,$2+01$!

'4@-#(5(2%-+5!4*+*$4!C$)$!1+)%+D5@!B%4*)%D3*$B!

+&(,2!4-#$&$!43D2)(3'4O!+,B!*)3,8!

&$-#+,%-+5!')('$)0$4!C$)$!,(*!4'$-%Y-!*(!

%,B%1%B3+5!43Di$-*4N!"#34O!'+0$,*4!+55(-+*$B!*(!

+!4%,25$!43D2)(3'O!+,B!*#$)$.()$!-(,4%B$)$B!*(!

D$!#(&(2$,$(34!D@!*#+*!4-#$&$O!+)$!

#$*$)(2$,$(34!%,!(*#$)!B(&+%,4N!K,B%1%B3+5!

43D2)(3'%,2!4-#$&$4!+)$!3,5%8$5@!*(!D$!

43t-%$,*!*(!23%B$!*)$+*&$,*N!

!

!/!-(&D%,+0(,!(.!+,!(1$)+)-#%,2!&(1$&$,*k

D+4$B!43D2)(3'%,2!+'')(+-#!-(&D%,$B!C%*#!

+BB%0(,+5!&$+43)$4!(.!'4@-#(4(-%+5!+,B!

D%(5(2%-+5!.$+*3)$4!%4!5%8$5@!*(!D$!)$H3%)$B!*(!

+%B!*)$+*&$,*!B$-%4%(,k&+8%,2!+,B!+--(3,*!.()!

*#$!&350B%&$,4%(,+5!')$4$,*+0(,!(.!'$('5$!

C%*#!nfAN!!
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-4ID'+;BID5'(MIKK7'$C4IDID5'4DQ'
(:C6D5:@6DID5'"V6CEI76'F;C'WD66'

)7:6;4C:@CIG7'
f@!gC$,B(5$,!r355!
!

/!5+)2$!*$+&!(.!)$4$+)-#$)4!.)(&!+)(3,B!

/34*)+5%+!+,B!*#$!`,%*$B![*+*$4!#+1$!D$$,!

C()8%,2!*(!Y,B!C+@4!*(!%&')(1$!*#$!5%1$4!(.!

*#(4$!5%1%,2!C%*#!8,$$!(4*$(+)*#)%04N!"#%4!

B$D%5%*+0,2!-(,B%0(,!-+,!-+34$!'+%,O!40P,$44O!

+,B!C$+8,$44O!+,B!&+,@!'$('5$!+54(!B$4-)%D$!

%443$4!43-#!+4!B%t-35*@!-('%,2!C%*#!'+%,O!

+,V%$*@!+,B!5(C!&((BN!

K,!+!-(55+D()+01$!')(i$-*O!D$*C$$,!*#$!_$,*)$!

.()!\$+5*#O!FV$)-%4$!+,B!['()*4!?$B%-%,$!+*!*#$!

`,%1$)4%*@!(.!?$5D(3),$O!5$B!D@!'#@4%(*#$)+'%4*!

A)(.$44()!l%&!f$,,$55!+,B!*#$!_$,*)$!(.!_5%,%-+5!

FV-$55$,-$!%,!['%,+5!A+%,!K,i3)@!+,B!\$+5*#O!(.!

*#$!`,%1$)4%*@!(.!a3$$,45+,B!5$B!D@!A)(.$44()!

gC$,B(5$,!r355O!)$4$+)-#$)4!#+1$!-(&'5$*$B!

*#$!Y)4*k$1$)!4*3B@!$V+&%,%,2!*#$!D$,$Y*4!(.!

*#$!-(&D%,+0(,!(.!*C(!*)$+*&$,*4!.()!8,$$!

(4*$(+)*#)%04!k!4*)$,2*#$,%,2!$V$)-%4$!+,B!'+%,!

-('%,2!48%554!*)+%,%,2!k!B$5%1$)$B!D@!

'#@4%(*#$)+'%4*4N!

A+%,!-('%,2!48%554!*)+%,%,2!SA_["T!%4!343+55@!

B$5%1$)$B!D@!-5%,%-+5!'4@-#(5(2%4*4!+,B!%,1(51$4!

*$+-#%,2!*$-#,%H3$4!*(!#$5'!*#(4$!C%*#!-#)(,%-!

'+%,!43-#!+4!(4*$(+)*#)%04!&+,+2$!*#$%)!'+%,N!

"#$4$!*$-#,%H3$4!&+@!%,-53B$!4'$-%Y-!

)$5+V+0(,!+,B!B%4*)+-0(,!*$-#,%H3$4O!5$+),%,2!

#(C!*(!4*)3-*3)$!+-01%0$4!*(!B(!&()$!C%*#!5$44!

'+%,O!+,B!#$5'.35!C+@4!(.!*#%,8%,2!+D(3*!'+%,N!!

/-)(44!*#$!*C(!)$4$+)-#!4%*$4!(.!f)%4D+,$!+,B!

?$5D(3),$O!666!1(53,*$$)4!*((8!'+)*N!/55!C$)$!

+2$B!(1$)!;J!@$+)4!+,B!#+B!'+%,.35!8,$$!

(4*$(+)*#)%04N!A+)0-%'+,*4!C$)$!)+,B(&5@!

+55(-+*$B!*(!(,$!(.!*#)$$!*)$+*&$,*!2)(3'4W!!

$V$)-%4$!+5(,$O!A_["!+5(,$!()!+!-(&D%,$B!

*)$+*&$,*N!"#$@!+M$,B$B!4$44%(,4!C%*#!+!

4'$-%+55@!*)+%,$B!'#@4%(*#$)+'%4*!(,!IJ!

(--+4%(,4!(1$)!I6!C$$84!+,B!C$)$!+54(!+48$B!*(!

-+))@!(3*!*#$%)!*)$+*&$,*!')(2)+&!+*!#(&$!.()!

*#$!I6!&(,*#!4*3B@!B3)+0(,N!h$4$+)-#$)4!34$B!

H3$40(,,+%)$4!+,B!'#@4%-+5!*$40,2!*(!+44$44!

*#$!-#+,2$4!%&&$B%+*$5@!+9$)!*#$!I6!C$$8!

*)$+*&$,*!+4!C$55!+4!U!&(,*#4!5+*$)N!!

/55!*#)$$!*)$+*&$,*!2)(3'4!4#(C$B!%&')(1$B!

'+%,!.(55(C%,2!*)$+*&$,*N!\(C$1$)O!*#$!

-(&D%,$B!*)$+*&$,*!)$435*$B!%,!2)$+*$)!

D$,$Y*4!*#+,!$%*#$)!*)$+*&$,*!B$5%1$)$B!+5(,$O!

%,!*$)&4!(.!+D%5%*@!*(!'$).()&!B+%5@!*+484O!H3+5%*@!

(.!5%.$!+,B!4$5.k$t-+-@!SD$5%$.!%,!(,$X4!+D%5%*@!*(!

-+))@!(3*!+,!+-01%*@TN!K&'()*+,*5@O!*#$!D$,$Y*4!

(.!*#$!%,*$)1$,0(,!C$)$!,(*!i34*!4#()*k*$)&O!

D3*!C$)$!&+%,*+%,$B!$1$,!+9$)!I6!&(,*#4N!!!!

"#$)$!%4!-3))$,*5@!,(!-3)$!.()!(4*$(+)*#)%04O!4(!

%*!%4!$V-%0,2!*(!#+1$!4*)(,2!$1%B$,-$!.()!

*)$+*&$,*4!*#+*!-+,!&+8$!+!B%P$)$,-$!*(!*#(4$!

5%1%,2!C%*#!*#%4!-(,B%0(,N!"#%4!)$4$+)-#!4#(C4!

*#+*!+!-(&D%,+0(,!(.!4*)$,2*#$,%,2!$V$)-%4$4!

+,B!A_["!-+,!%&')(1$!,(*!(,5@!'+%,!+,B!

'#@4%-+5!.3,-0(,O!D3*!+54(!$,#+,-$!H3+5%*@!(.!

5%.$!+,B!*#$!+D%5%*@!*(!-('$!+,B!*(!B%1$)*!

+M$,0(,!.)(&!'+%,N!

"#$)$!+)$!+54(!+B1+,*+2$4!(.!34%,2!+!4%,25$!

#$+5*#k-+)$!')(.$44%(,+5O!43-#!+4!+!

'#@4%(*#$)+'%4*O!*(!B$5%1$)!*#%4!*@'$!(.!

-(&D%,$B!*)$+*&$,*N!"#$4$!+B1+,*+2$4!%,-53B$!

D$M$)!%,*$2)+0(,!(.!'4@-#(5(2%-+5!*$-#,%H3$4!

C%*#!$V$)-%4$O!%,-)$+4$B!+1+%5+D%5%*@!(.!A_["!

*)$+*&$,*!*(!*#(4$!C#(!&+@!,(*!#+1$!+--$44!*(!

+!'4@-#(5(2%4*O!)$B3-$B!0&$!-(&&%*&$,*!+,B!

-(4*!.()!'+0$,*4N!!

"#$!)$4$+)-#$)4!*#+,8!+55!'$('5$!C#(!

)$4'(,B$B!*(!(3)!)$H3$4*!%,!*#$!/?K!,$C45$M$)!

+,B!#$5'$B!&+8$!*#%4!)$4$+)-#!'(44%D5$N!

!
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"H4KJ4GD5'-@S7IE4K'#EGHI:S'16H6K7'
ID')KQ6C'L;A6D'

f@!f)%B2$*!/D$55!

!

"#$)$!+)$!-3))$,*5@!4$1$)+5!-(&&$)-%+55@!

+1+%5+D5$!&(,%*()4!C#%-#!-+,!D$!34$B!*(!

&$+43)$!'#@4%-+5!+-01%*@!5$1$54!(.!'$('5$!5%1%,2!

%,!*#$!-(&&3,%*@!%,!+!,(,k%,1+4%1$!+,B!4%&'5$!

&+,,$)N!!"(!B+*$!#(C$1$)!*#$)$!#+1$!D$$,!,(!

1+5%B+0(,!4*3B%$4!.()!*#)$$!(.!*#$4$!43-#!

&(,%*()4O!*#$!/-0#$+)*uO![$,4$C$+)u!+,B!

/-02)+'#uO!C#%-#!#+1$!.(-344$B!(,!+!

'('35+0(,!(.!(5B$)!C(&$,N!!q+5%B+0(,!(.!43-#!

*((54!%4!%&'()*+,*!*(!$,43)$!*#+*!*#$!

'$).()&+,-$!(.!*#$!&(,%*()4!%4!+,!+--3)+*$!

)$^$-0(,!(.!*#$!2(5Bk4*+,B+)B!&$*#(B!(.!

&$+43)%,2!$,$)2@!$V'$,B%*3)$O!+!*$-#,%H3$!

8,(C,!+4!B(3D5@k5+D$55$B!C+*$)O!%,!*#%4!

'('35+0(,!2)(3'N!!

!!

"#%4!4*3B@!*#$)$.()$!+%&$B!*(!B$*$)&%,$!

C#$*#$)!*#$4$!*#)$$!B%P$)$,*!&(,%*()4!C(35B!

')(1%B$!4%&%5+)!$40&+*$4!(.!B+%5@!$,$)2@!

$V'$,B%*3)$!%,!+!'('35+0(,!(.!(5B$)!C(&$,!

5%1%,2!%,!*#$!-(&&3,%*@N!!/BB%0(,+55@!%*!+%&$B!

*(!1+5%B+*$!*#$!/-0#$+)*uO![$,4$C$+)!+,B!

/-02)+'#u!+-01%*@!&(,%*()4!.()!$,$)2@!

$V'$,B%*3)$O!34%,2!B(3D5@!k5+D$55$B!C+*$)!

+44$44&$,*!+4!*#$!)$.$)$,-$N!"#$!1%)*3$!(.!*#$!

B(3D5@k5+D$55$B!C+*$)!&$*#(B!S()!]n7!

&$*#(BT!%4!*#+*!%*!&$+43)$4!B+%5@!$,$)2@!

$V'$,B%*3)$!S-+5()%$4cB+@T!+,B!+1$)+2$!

&$*+D(5%-!)+*$O!3,B$)!,()&+5!$1$)@B+@!5%1%,2!

-(,B%0(,4!C%*#(3*!*#$!,$$B!*(!C$+)!+,@!*@'$!

(.!&(,%*()%,2!B$1%-$N!

!!

A+)0-%'+,*4!C$)$!==!#$+5*#@!C(&$,!+2$B!;J!

@$+)4!+,B!(1$)!S+1$)+2$!+2$!(.!EI!@$+)4T!5%1%,2!

%,!*#$!2)$+*$)!f)%4D+,$!-(&&3,%*@N!![(&$!(.!

*#$4$!'+)0-%'+,*4!C$)$!)$-)3%*$B!.)(&!*#$!

/2$%,2!?%,B!K,%0+01$X4!;Jv!h$2%4*)@N!

!!

>,-$!)$-)3%*$BO!+55!C(&$,!C()$!+![$,4$C$+)u!

+)&D+,BO!+,!/-02)+'#u!+--$5$)(&$*$)!+,B!+,!

/-0#$+)*u!-#$4*!&(,%*()!(1$)!+!-(,4$-301$!Ijk

B+@!'$)%(BN!!"(!+44%4*!C%*#!B+*+!+,+5@4%4O!*#$@!

C$)$!+48$B!*(!8$$'!+!4%&'5$!B%+)@!(.!+,@!

$V$)-%4$!3,B$)*+8$,!B3)%,2!*#%4!0&$N!!

/BB%0(,+55@O!*#$!C(&$,!C$)$!)$H3%)$B!*(!

'+)0-%'+*$!%,!B(3D5@k5+D$5!C+*$)!+44$44&$,*!

(1$)!*#$!4+&$!0&$!'$)%(BN!!"#%4!')(-$44!

%,1(51$B!B)%,8%,2!+!B(4$!(.!B(3D5@k5+D$55$B!

C+*$)!+*!-(&&$,-$&$,*!S+!C+*$)!&%V*3)$!%,!

C#%-#!#@B)(2$,!+,B!(V@2$,!#+1$!D$$,!

)$'5+-$B!.()!*)+-%,2!'3)'(4$4T!+,B!*#$,!

-(55$-0,2!+!B+%5@!4+&'5$!(.!3)%,$N!!f@!&$+43)%,2!

*#$!$5%&%,+0(,!)+*$4!(.!*#$!]n7!*)+-$)4O!(1$)!

0&$O!%,!*#$4$!3)%,$!4+&'5$4O!+,!+1$)+2$!B+%5@!

$,$)2@!$V'$,B%*3)$!C+4!-+5-35+*$B!.()!$+-#!

'+)0-%'+,*N!!"#$!1+53$4!(D*+%,$B!.()!$,$)2@!

$V'$,B%*3)$!.)(&!$+-#!(.!*#$!&(,%*()4!-(35B!

*#$,!D$!-(&'+)$B!*(!$+-#!(*#$)!+,B!*(!*#+*!

(D*+%,$B!1%+!5+D()+*()@!+,+5@4%4!(.!*#$!3)%,$!

4+&'5$4N!

!!

!!
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XE;DGDJ6Q!
!

"#$!&$+,!B+%5@!"(*+5!F,$)2@!FV'$,B%*3)$!S"FFT!

)$-()B$B!D@!$+-#!(.!*#$!&(,%*()4!(1$)!*#$!Ijk

B+@!'$)%(B!C+4!,(*!4%2,%Y-+,*5@!B%P$)$,*N!!"#$!

/-0#$+)*u!)$-()B$B!+!&$+,!B+%5@!"FF!(.!66jE!

-+5()%$4cB+@O!*#$!/-02)+'#uO!66=I-+5cB+@!+,B!

*#$![$,4$C$+)u!66:;-+5cB+@!+-)(44!+55!

'+)0-%'+,*4N!!>,!-(&'+)%4(,!C%*#!*#$!1+53$4!

(D*+%,$B!.)(&!*#$!3)%,$!4+&'5$!+,+5@4%4!%*!C+4!

4$$,!*#+*!$+-#!(.!*#$!&(,%*()4!

3,B$)$40&+*$B!*#$!+-*3+5!B+%5@!"FF!D@!

+'')(V%&+*$5@!IJJkI:j!-+5()%$4!'$)!B+@N!!L(,$!

(.!*#$!*#)$$!4#(C$B!+!4%2,%Y-+,*!&$+,!D%+4!
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.)(&N'
!

"#$4$!4*3B%$4!#$5'!*(!B$1$5('!(3)!
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4$$!%.!%*!%4!B%P$)$,*!*(!#$+5*#@!+B35*4!(.!*#$!
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!

!;C'A;C6'IDF;CA4G;D'BK6476'E;D:4E:'+4I:KID'
[C4DQ6DRJC5''
!

-@;D6?'99\O]^]\'S@(3!C%55!D$!')(&'*$B!*(!

5$+1$!+!&$44+2$T!

"A4IK?'E_RC4DQ6DRJC5`JY_6QJ_4J!
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