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.) (/ -%8/**/2 8*)+ .A)G2-+/%0-)%$, 0/=.-)%07 A;-=; -0 */8/**/2 .) $0 0./*/),)F&5 

Z0.-+$.-%F .).$, =/,, <)<1,$.-)%0 0;)1,2 (/ </*8)*+/2 (& 0$+<,-%F -% $% 

1%(-$0/2 &/. 0&0./+$.-= $%2 *$%2)+ 8$0;-)%7 .;*)1F;)1. .;/ 0.*1=.1*/ )8 

-%./*/0.5 6% )1* /B</*-+/%.7 0./*/),)F-=$, H1$%.-8-=$.-)% A$0 =$**-/2 )1. A-.; .;/ 

W./*/)6%E/0.-F$.)* 0&0./+ 3W67 9-=*)(*-F;.8-/,27 [/*+$%&>5 X*)E-2/2 .;$. 0/*-$, 

0/=.-)%-%F -0 </*8)*+/2 0&0./+$.-=$,,& 3=1..-%F (*$-%0 -% $ ! -% !# 0/*-/07 8)* 

/B$+<,/>7 .;/ W6G0)8.A$*/ /%01*/0 *$%2)+ 0$+<,-%F .;*)1F;)1. .;/ 01*8$=/ $*/$ 

)8 /$=; 0/=.-)% $%2 -% .;/ \G2-*/=.-)% -5/5 8)=$, <,$%/ )8 .;/ 0/=.-)% 38)* +)*/ 

-%8)*+$.-)%7 0// AAA50./*/),)F&5-%8)I)<.-=$,G8*$=.-)%$.)*I>5 J,.;)1F; .;-0 8)*+ 

)8 0$+<,-%F <*)E-2/0 1%(-$0/2 =/,, %1+(/*07 ).;/* 8$=.)*0 $*/ A)*.; =)%0-2/*-%F 

01=; $0 .).$, F*$%1,/ =/,, %1+(/*07 A;-=; $,,)A0 10 .) /B<*/00 .;/ *$./ )8 

%/1*)F/%/0-0 $0 $ </*=/%.$F/ )8 .;/ .).$, [S] <)<1,$.-)%5 
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3. How do stressful experiences shape the brain? 
$%& &'(&)*+&,-. ()&.&,-&/ *, -%*. -%&.*. .%01 -%2- .-)&.. 3%2,4&. %*((032+(25 

.-)63-6)&7 86- -%2- &99&3-. 2)& %*4%5: /&(&,/&,- 0, -%& -:(& 09 .-)&..0) 2,/ -%& 

2,*+25 -%2- *. .-)&..&/; <0) &'2+(5&7 +2-&),25 /&()*=2-*0, 32, *,/63& .-)63-6)25 

3%2,4&.7 1%*3% 32, 8& =&): /*99&)&,- &=&, 8&-1&&, 5*--&)+2-&.> .0+&-%*,4 -%2- 

.05&5: /&(&,/. 0, -%& .&' 09 -%& 2,*+25; ?5.07 -%& 30,.&@6&,3&. 09 2 .*,45& 

.-)&..0) &2)5: *, 5*9& )&/63&. ,&6)04&,&.*. 6( -0 !A 1&&B. 52-&)7 1%&)&2. 

,&6)04&,&.*. *, 2/65-%00/ *. )&/63&/ 29-&) C! /2:. 09 .-)&.. 86- 32, 8& )&=&).&/ 

8: 2((5*32-*0, 09 2 4563030)-*30*/ )&3&(-0) 2,-240,*.- 90) D6.- 906) /2:.; 

?5-%064% 06) /2-2 30,9*)+ -%2- .-)&.. 32, 299&3- 2/65- ,&6)04&,&.*. 2,/ 3%2,4& 

.-)63-6)25 (2)2+&-&).7 -%&)& 2)& .-*55 *,30,.*.-&,3*&. 2+0,4 06) 2,/ 0-%&) 

.-6/*&.7 1%*3% 2)& +0.- 5*B&5: /6& -0 =2)*2-*0, *, .-)&.. ()0-0305.7 -%& -*+*,4 09 

E)/F 528&55*,4 0) -%& .(&3*9*3 (%2.& 09 ,&6)04&,&.*. 0) .-)63-6)25 (2)2+&-&) 

.-6/*&/; 

 

3.1. Sex-dependency and effects of early life stress on 

hippocampal structure. 
G, 3%2(-&). C7 H 2,/ I7 1& .-6/*&/ &99&3-. 09 &2)5: +2-&),25 /&()*=2-*0, 0, 

%*((032+(25 .-)63-6)&; J6)*,4 -%& &2)5: (0.-,2-25 (&)*0/7 -%& 8)2*, 6,/&)40&. 

)2(*/ 4)01-% 2. 3%2)23-&)*K&/ 8: %*4% 5&=&5. 09 3&55 ()05*9&)2-*0, 2,/ -%& 

90)+2-*0, 09 ,&6)0,25 30,,&3-*0,.; $%*. *. &.(&3*255: -)6& 90) -%& /&,-2-& 4:)6. 

09 -%& %*((032+(6. L.&& 80' C7 G,-)0/63-*0,M -%2- /&=&50(. 90) 2 52)4& (2)- 

(0.-,2-255:; $%&)&90)&7 .-)&.. /6)*,4 /&=&50(+&,- +2: &'&)- 50,4 52.-*,4 &99&3-. 

0, -%& 8)2*,7 &.(&3*255: .*,3& -%& NO? 2'*. *. 25)&2/: )&.(0,.*=& 8: /2: !" 09 

4&.-2-*0, L<6D*0B2 &- 25;7 CAAHM 2,/ -%& PQ *. ()&.&,- *, %*((032+(25 3&55. *, -%& 

90&-25 8)2*, 9)0+ /2: !H 09 4&.-2-*0, 0,12)/ LR*,-)2 &- 25;7 !SSHM;  

T,& 09 -%& +0.- .-)*B*,4 )&.65-. 29-&) &2)5: 5*9& .-)&.. *. -%& /*3%0-0+: 

8&-1&&, +25&. 2,/ 9&+25&.; $%*. +2: 8& )&5&=2,- *, -%& 30,-&'- 09 -%& .&'U

/&(&,/&,- =65,&)28*5*-: -0 &;4; /&()&..*0,; ?5-%064% 1& /*/ ,0- .&& 2,: .&' 

/*99&)&,3&. *, .-)&..U%0)+0,& 5&=&5. 0) %*((032+(25 3&55 ()05*9&)2-*0, 

*++&/*2-&5: 29-&) +2-&),25 /&()*=2-*0, L3%2(-&) CM7 VJ *,/63&/ 2, *,3)&2.& *, 

-%& ,6+8&) 09 *++2-6)& ,&6)0,. *, +25&. =&).6. 2 /&3)&2.& *, 9&+25&. 2- H 

1&&B. 09 24&; G, 2/65-%00/7 9&+25&. .%01 2 /&3)&2.& *, -%& ,6+8&) 09 4)2,65& 

3&55. 09  W!"X7 1%*3% 12. 28.&,- *, +25&.; Y-2)-*,4 1*-% -%&.& .&&+*,45: 52.-*,4 

&99&3-. 09 VJ 0, /&,-2-& 4:)6. .-)63-6)& *, 9&+25&.7 *- *. (0..*85& -%2- -%& 

/&3)&2.& *, -%& ,6+8&) 09 *++2-6)& ,&6)0,. *, HU1&&B. 05/ 9&+25&. 2,/ -%& 

)&/63&/ -0-25 4)2,65& 3&55 (0(652-*0, *, 2/65-%00/ 2)& 326.255: )&52-&/; 

?((2)&,-5:7 25-%064% 2 )*.& *, 30)-*30.-&)0,& 2- OZJ H /0&. ,0- )&.65- *, 

*++&/*2-& *,%*8*-*0, 09 ()05*9&)2-*0,7 *- /0&. .501 0) *,%*8*- .68.&@6&,- 

,&6)0,25 +2-6)2-*0, 2. *- %2. )&.65-&/ *, 2 .+255&) /&,-2-& 4:)6. 2- 2 52-&) 24&; 

$%*. *. 30,.*.-&,- 1*-% 2, &2)5*&) 9*,/*,4 )&(0)-*,4 2 .&'U/&(&,/&,- &99&3- 0, -%& 

,6+8&) 09 4)2,65& 3&55. 2. 2 )&.65- 09 .68D&3-*0, -0 ()&,2-25 )&.-)2*,- .-)&.. 

LY3%+*-K &- 25;7 CAAC> [%6 &- 25;7 CAAIM> 4)2,65& 3&55 ,6+8&). 1&)& )&/63&/ 0,5: 
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$% '()*+(,- *%. %/0 $% )*+(,1 23/) 04$, $0 5*% 6( 5/%5+7.(. 04*0 (*3+8 +$'( 

,03(,,/3, 93(5(.$%: /3 5/$%5$.$%: ;$04 .(%0*0( :837, .(<(+/9)(%0 5*% 4*<( 

+*,0$%: (''(50, /% :3*%7+( 5(++ %7)6(3,- 670 )*$%+8 $% '()*+(,1 

=% )*+(,- (*3+8 +$'( ,03(,, .$. %/0 *''(50 0/0*+ :3*%7+( 5(++ %7)6(3,- 670 

.$. *+0(3 ,0375073*+ 9+*,0$5$08 >54*90(3 ?@1 A$99/5*)9*+ 5(++ 93/+$'(3*0$/% $% BCD

.*8, /+. *%$)*+, ;*, 3(.75(.- *, )(*,73(. 68 04( %7)6(3 /' E$DBFD9/,$0$<( 

5(++,1 G4$, $, 93/6*6+8 %/0 .$3(50+8 3(+*0(. 0/ .$''(3(%5(, $% 5/30$5/,0(3/%( +(<(+,- 

,$%5( %/ 54*%:(, $% 6*,(+$%( 5/30$5/,0(3/%(- %/3 ,03(,, 3(,9/%,( ;(3( '/7%. 

*+04/7:4 ;( 4*<( %/0 (%/7:4 .*0* 9/$%0, 0/ (H5+7.( .$''(3(%5(, $% 5$35*.$*% /3 

7+03*.$*% 34804),1 =0 $, %/0 7%+$I(+8 04*0 04( 3(.75(. 93/+$'(3*0$/% 3*0( /55733$%: 

*0 .*8 BC $, *+3(*.8 93(,(%0 $% "!D.*8, /+. *%$)*+,- (,9(5$*++8 ,$%5( JD;((I, /+. 

)*+(, ,76K(50(. 0/ LM >$% 5/)6$%*0$/% ;$04 :+75/,( $%K(50$/%@ *+3(*.8 ,4/; 

3(.75(. 93/+$'(3*0$/% +(<(+, >54*90(3 #@1 =' ,/- 04$, ;/7+. $)9+8 04*0 04( %7)6(3 

/' 5(++, $%5/39/3*0$%: N3.O /% PQM "! ;*, +/;(3 $% LM 03(*0(. *%$)*+,1 23/) 

04$,- $0 )*8 6( (H9(50(. 04*0 LM *%$)*+, 4*<( +(,, N3.OD9/,$0$<( 5(++, *0 PQM 

BC1 R0 '$3,0 :+*%5(- ;( '/7%. %/ .$''(3(%5(, $% 04( %7)6(3 /' N3.OD9/,$0$<( 5(++,- 

,7::(,0$%: 5/)9(%,*0/38 54*%:(, *0 04( +(<(+ /' 5(++ ,73<$<*+1 R'0(3 5+/,(3 

(H*)$%*0$/%- *% (''(50 *+/%: 04( 3/,03/5*7.*+ *H$, ;*, 3(<(*+(.1 L*+(, ;$04 * 

4$,0/38 /' (*3+8 +$'( ,03(,, 4*<( +(,, J ;((I /+. 5(++, $% 04( 5*7.*+ 9*30 /' 04( 

.(%0*0( :837,1 G4$, ;*, 5/%'$3)(. 68 MST 5(++ 5/7%0,U LM )*+(, *+,/ ,4/; * 

+/;(3 %7)6(3 /' MSTD9/,$0$<( 5(++, $% 04( 5*7.*+ 670 %/0 $% 04( 3/,03*+ 9*30 /' 

04( .(%0*0( :837,1 G4( )/3( $))*073( MST 94(%/089( >089(, # *%. J@ ;(3( 

3(.75(. $% %7)6(3- 5/%,$,0(%0 ;$04 04( (''(50, /' (*3+8 +$'( ,03(,, /% 93/+$'(3*0$/%1  

27304(3)/3(- 3(.75(. 5(++ 93/+$'(3*0$/% $% )*+(, .$. %/0 +(*. 0/ * 

3(.750$/% $% 04( 0/0*+ :3*%7+( 5(++ %7)6(3- ;4$54 )$:40 4*<( 6((% (H9(50(. *0 

+(*,0 $% 04( 5*7.*+ 9*30 /' 04( .(%0*0( :837,1 V' 5/73,(- $0 $, 9/,,$6+( 04*0 )*+(, 

.(<(+/9 * ,)*++(3 :3*%7+( 5(++ +*8(3 +*0(3 $% +$'(1 A/;(<(3- 5/%,$.(3$%: 04( 

9/,,$6+( 5/)9(%,*0/38 (''(50 /% ,73<$<*+ $% 04( 3/,03*+ .(%0*0( :837,- *% 

$%0(3(,0$%: *+0(3%*0$<( (H9+*%*0$/% )*8 04*0 04( 4$99/5*)97, /' )*+( /'',93$%: 

$, (%./;(. ;$04 * %(73/93/0(50$<( 5*9*5$081 V04(3 ,07.$(, 4*<( ,7::(,0(. 04( 

/55733(%5( /' %(73/93/0(50$<( )(54*%$,), *'0(3 (H9/,73( 0/ (*3+8 +$'( ,03(,,1 2/3 

(H*)9+(- $0 ;*, /6,(3<(. 04*0 $))(.$*0(+8 *'0(3 )*0(3%*+ ,(9*3*0$/%- /%+8 )*+(, 

,4/; *% 793(:7+*0$/% /' 5*+5$7)D6$%.$%: 93/0($%, $% 04( 4$99/5*)97,- 

93/<$.$%: * %(73/93/0(50$<( )(54*%$,) >W(94*30 *%. X*0,/%- !CCC@1 R+,/- *% 

(*3+$(3 ,07.8 04*0 .$. %/0 '$%. (''(50, /' )*0(3%*+ ,(9*3*0$/% /% 5(++ ,73<$<*+- .$. 

3(9/30 *% $%53(*,( $% NMQ2 93/0($% +(<(+, $% 04( 4$99/5*)97, $% )*+(,- *%. 

93/9/,(. 04*0 04$, 3('+(50(. * 5/)9(%,*0/38 )(54*%$,) >Y3($,(% (0 *+1- #ZZ"@1 

=% 5/%5+7,$/%- 04( .$''(3(%0$*+ ,9*0$*+ .$,03$670$/% *%. 9/,,$6+( %(73/93/0(50$<( 

(''(50, $% )*+(, )*8 (H9+*$% ;48 /04(3,- .(,9$0( *% $%4$6$0/38 (''(50 /' LM /% 

93/+$'(3*0$/%- '*$+(. 0/ '$%. .$''(3(%5(, /% ,76,([7(%0 ,73<$<*+ >L$3(,57 (0 *+1- 

#ZZ?@1 

 

Explaining sex differences after early life stress 

G4( 7%.(3+8$%: 5*7,( /' 04( .$54/0/)8 6(0;((% )*+( *%. '()*+( /'',93$%: $, 

93/6*6+8 * 5/)9+(H $%0(3*50$/% 6(0;((% .$''(3(%5(, $% .(<(+/9)(%0 .7( 0/ ,(H 
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%&'(&)*+ ,-.% -)/'*0+*1 /&'.-/&+.*'&)* 2*3*2+ 14* .& 567 8*9 %&'(&)*+ 14'-): 

1*3*2&;(*). /'*0.* 2-<* 2&): 1-<<*'*)/*+ -) .%* &':0)-+0.-&) &< .%* )*4'02 

/-'/4-.'-*+ -)/241-): .%&+* -)3&23*1 -) +.'*++ +*)+-.-3-.= >?&= 0)1 5/@,*)A !BCDE 

50/F4+G= 0)1 H0<.&2-)A !BC!E I0./%*3 *. 027A !BBBJ7 K*)/*A 1-<<*'*)/*+ 14* .& 

&4' ;&+.)0.02 (0)-;420.-&) (0= L* *9;20-)*1 L= >!J 1-<<*'*).-02 -).*'0/.-&)+ 

L*.,**) +.'*++ %&'(&)*+ 0)1 +*9 %&'(&)*+ -) *0'2= 2-<*A &' >MJ .%'&4:% 0 

1-<<*'*)/* -) .%* +;**1 &< L'0-) 1*3*2&;(*). L*.,**) (02*+ 0)1 <*(02*+ 

>'*+42.-): -) 0 1-<<*'*). 1*3*2&;(*).02 ;%0+* 0. .%* .-(* &< +.'*++ *9;&+4'*JA <&' 

*90(;2*7 N%-/% &< .%*+* +;*/-<-/ (*/%0)-+(+ &' 02.*')0.-3*2= ,%*.%*' 0 

/&(L-)0.-&) &< .%* .,& -+ '*+;&)+-L2* <&' .%* 1-<<*'*)/*+ L*.,**) (02* 0)1 

<*(02* +.'4/.4'02 (0.4'0.-&) -+ 4)G)&,)A L4. .%* &4./&(*+ &< +.41-*+ 4+-): 

;'*)0.02 +.'*++ *24/-10.* 0. 2*0+. +&(* &< .%*+* 0+;*/.+7  

O-'+.A +4;;&'.-): 0 '&2* <&' 1-<<*'*)/*+ -) +;**1 &< 1*3*2&;(*). L*.,**) 

(02*+ 0)1 <*(02*+A *9;&+4'* &< %4(0)+ .& +.'*++ 14'-): .%* +*/&)1 >L4. )&. <-'+.J 

.*'( &< ;'*:)0)/= -)14/*+ 0 %-:%*' -)/-1*)/* &< +/%-P&;%'*)-/ +=(;.&(+ 0)1 

(0Q&' 1*;'*++-&) -) (*) &)2= >30) R+ 0)1 8*2.*)A !BBCE N0.+&) *. 027A !BBBJ7 S. 

-+ ;&++-L2* .%0. .%* -)/'*0+*1 342)*'0L-2-.= -) (*) -) .%-+ /0+*A -+ '*20.*1 .& .%* 

.-(-): &< +.'*++ *9;&+4'* '*20.-3* .& .%* 1*3*2&;(*).02 ;%0+*A 0+ .%* 1*:'** &< 

342)*'0L-2-.= .& .%* *<<*/.+ &< ;'*)0.02 +.'*++ 1*;*)1+ &) .%* .-(* &< *9;&+4'* 

>T*%410 *. 027A MDD"J7 5&'*&3*'A .%* +;**1 &< /*'*L'02 1*3*2&;(*). -+ 1-<<*'*). 

-) (*) /&(;0'*1 .& ,&(*) >U0=2&'A !BVBJ7 S) +4;;&'. &< 0 '&2* <&' 0 +*9W

1*;*)1*). -).*'0/.-&) L*.,**) +*9 0)1 +.'*++ %&'(&)*+A ;'*)0.02 +.'*++ '*+*0'/% 

-) 0)-(02+ 1*(&)+.'0.*1 0 1-+.-)/. '&2* <&' +*9 %&'(&)*+ -) .%* *<<*/.+ &< +.'*++ 

&) L'0-) 0)1 L*%03-&4' 20.*' -) 2-<*7 I'*)0.02 +.'*++ -)14/*+ 1*(0+/42-)-P0.-&) 

0)1 1*<*(-)-P0.-&) -) (02*+ 0)1 <*(02*+ '*+;*/.-3*2= >X&,(0) *. 027A MDDYE 

N*-)+.&/GA MDDZE 50)1=0( *. 027A MDDCJ7 [. 10= !C 0)1 !B &< :*+.0.-&)A 

.*+.&+.*'&)* 2*3*2+ 0)1 0'&(0.0+* 0/.-3-.= -)14/*+ +*9402 1-<<*'*).-0.-&) -) .*'(+ 

&< L'0-) 1*3*2&;(*). >5/@,*) *. 027A !BZZJ7 I'*)0.02 +.'*++ -+ 0L2* .& -).*'<*'* 

,-.% .%-+A -)14/-): 0 (&'* <*(-)-)* ;%*)&.=;* -) .%* (02* &<<+;'-): +4LQ*/.*1 

.& ;'*)0.02 +.'*++ >N0'1A !BZME N0'1 0)1 N*-+PA !BCDE \-(L& *. 027A !BBCJ7 S) 

'0.+A .%* 0/.-&)+ &< +*9 %&'(&)*+ /0) L* 1*.*/.*1 14'-): .%* 20+. ,**G &< 

:*+.0.-&) 0)1 .%* <-'+. .*) ;&+.)0.02 10=+ >50/F4+G= 0)1 H0<.&2-)A !BC!J 

-)1-/0.-): .%0. 14'-): 56 &) IH6 # +*9402 1-<<*'*).-0.-&) &< .%* L'0-) -+ -) 

;'&:'*++7  

8*9 %&'(&)*+ +.-(420.* )*4'&:*)*+-+A 02+& -) .%* ;*'-)0.02 ;*'-&17 O&' 

*90(;2*A *+.'&:*)+ %03* )*4'&;'&.*/.-3* *<<*/.+ >?0'/-0W8*:4'0 *. 027A MDD!J 0)1 

*7:7 01(-)-+.'0.-&) &< *+.'&:*)+ .& <*(02* ;4;+ '*+42.+ -) 0 20':*' 1*).0.* :='4+ 

>6'*G-/ *. 027A MDDBJ7 [2+&A .*+.&+.*'&)* ,0+ +%&,) .& -)/'*0+* /*22 ;'&2-<*'0.-&) 

-) .%* L'0-) &< )*&)0.02 '0.+ >8*'*++A !BZCJ 0)1 *)%0)/*+ /*22 +4'3-302 -) 0142. 

'0.+ >8;'-.P*' 0)1 ?02*0A MDDZJ7 8*'4( /&)/*).'0.-&)+ &< .*+.&+.*'&)* <'&( IH6 

!W!D 0'* 0L&4. #W<&21 %-:%*' -) (02* '0.+ .%0) -) <*(02*+A ,%*'*0+ .%* +*'4( 

2*3*2+ &< *+.'&:*)+ 1& )&. 1-<<*' >I0): *. 027A !BZBJ7 U%-+ (0= *9;20-) ,%= (02*+ 

%03* 20':*' %-;;&/0(;- 0)1 (&'* )*4'&:*)*+-+ .%0) <*(02*+ 14'-): 

1*3*2&;(*). >/%0;.*' MA K-2.&) *. 027A MDD#E ]%0): *. 027A MDDCJ7 S) 011-.-&)A .%* 

6^_ /*22 ;&;420.-&) ,%-/% ,0+ 1-<<*'*).-022= 0<<*/.*1 &) IH6 M!A /&421 L* 
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$%&'( *+' (',$-.*/(0 1/%*(/- /2 3'4 +/(5/%'3 .3 '3*(/,'% ('1'6*/( ! 73 6('3'%* 

/% 89:;6/37*7<' 1'--3 &$(7%, *+' %'/%.*.- 6'(7/& =>'((71? '* .-@A BCCDE@ F% 

3/%,G7(&3A *'3*/3*'(/%' .&57%73*(.*7/% 1/$-& 7%&''& 7%1('.3' *+' %$5G'( /2 

89:;6/37*7<' 1'--3 =H.-*+.I.(* '* .-@A BCCJE@ F%*'('3*7%,-0A . ('1'%* 3*$&0 2$(*+'( 

3+/K'& *+.* 5.-'3 1/56.('& */ 2'5.-'3 +.<' 5/(' %'$(/,'%'373 7% *+' &'%*.*' 

,0($3 .%& 9L!;(',7/% .* MN8 #A K+7-' .&57%73*(.*7/% /2 *'3*/3*'(/%' */ 2'5.-' 

6$63 ('3$-*'& 7% .% 7%1('.3' 7% %'$(/,'%'373 $6 */ *+' -'<'- /2 *+' 5.-'3 =O+.%, 
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*'3*/3*'(/%' -'<'-3A '46-.7%7%, *+' 7%1('.3' 7% *+' 89:;6/37*7<' 1'-- 6/6$-.*7/% 
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P+' &722'('%*7.- '22'1*3 /2 '.(-0 -72' 3*('33 /% +766/1.56.- 3*($1*$(' 

6'(373* 7%*/ .&$-*+//&@ F% 5.-'3 . ('&$1'& 1'-- 6(/-72'(.*7/% K.3 2/$%&A K+'('.3 
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3.2. Effects of chronic stress in adulthood on neurogenesis 
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Is hippocampus dependent learning affected by stress-induced changes in structure? 
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.( 1'<= >??@A= 1-% 301-B./ 6- (0. %.-%,6(63 (,.. 914 1'/+ 6-C'&.-3. 6-%626%&1' 

.D36(1*6'6(4 7E16-.- 1-% 8.F-+G/H6= !IIJK 21- L+4.- .( 1'<= >??>A< M+-3.,-6-B 
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5.,C+,1-( 51(0 (.,96-1(. +- (06/ 5,+D691' 51,( 1-% 1- .CC.3( +- PQR 3+&'% 012. 
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.D36(1*6'6(4 %&. (+ ,.'1(62. 96'% /(,&3(&,1' 301-B./ G6'' *. %6CC63&'( (+ 9.1/&,.< X- 
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+C .1,'4 '6C. .-26,+-9.-( %6% +*/.,2. %6CC.,.-3./ 6- PQR +- /+9. +331/6+-< [+, 
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/(,.//:6-%&3.% 3+,(63+/(.,+-. '.2.'/= -+, %6% 6( 301-B. *1/1' 1-% /(,.//:6-%&3.% 

1-D6.(4 1/ 9.1/&,.% 6- (0. .'.21(.% 5'&/ 91Z. 1-% %&,6-B C.1, 3+-%6(6+-6-B= 

,./5.3(62.'4< ]CC.3(/ +C 91(.,-1' %.5,621(6+- +- *.0126+&, G.,. 9+/( 

5,+-+&-3.% 6- 91'./< [6,/(= EY 91'./ /0+G 1- 69516,.% 13U&6/6(6+- +C (0. 

E+,,6/ S1(., G6(0+&( 301-B./ 6- (0.6, '+-B (.,9 9.9+,4< 86-3. -.&,+B.-./6/ 

01/ *..- 695'631(.% 6- (0. 13U&6/6(6+- 501/. +C /51(61' '.1,-6-B 6- 51,(63&'1, 

7N+&'% .( 1'<= !IIIK ^.95.,91-- 1-% N1B.= >??>K M'.''1-% .( 1'<= >??IA= 

,.%&3.% 5,+'6C.,1(6+- 3+&'% *. 31&/1''4 6-2+'2.% 6- (06/ 69516,9.-( 7/.. 

$%%.-%&9A< _.D( (+ (0. +*/.,21(6+- +C 1- 69516,.% /51(61' 13U&6/6(6+-= 6( G1/ 

/&,5,6/6-B (+ C6-% 1- 695,+2.9.-( 6- *+(0 3+-(.D(&1' 1-% 3&.% C.1, 

3+-%6(6+-6-B< M+-(.D(&1' C.1, 3+-%6(6+-6-B 6/ %.5.-%.-( +- (0. 194B%1'1 1-% 

0655+3195&/ 7R06''65/ 1-% P.Y+&D= !II>A 1-% 1 '+G., -&9*., +C B,1-&'. 3.''/ 

7C.91'./A +, '.2.'/ +C -.&,+B.-./6/ 791'./A (0.,.*4 ,.%&36-B (0. 315136(4 +C (0. 

%.-(1(. B4,&/ (+ 5,+3.// 6-3+96-B 6-C+,91(6+-= 3+&'% *. .D5.3(.% (+ 69516, C.1, 

9.9+,4 C+,91(6+-< X- C.91'./= -+ %6CC.,.-3. 6- (0. C,..Z6-B ,./5+-/. (+ (0. 



Chapter 6. General Discussion 
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.),5 6),5'2'3 +,- -4&+' (& (5,'-2)'(68 2'42>2( %)66 <5&62.)5,(2&' ?@4,7 )( ,691 
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Is hippocampus dependent learning changed by altered stress responsivity? 

K6()5',(2;)681 &5 2' ,002(2&' (& ,' )*<6,',(2&' >,-)0 &' -(5/%(/5,6 %4,'3)-1 (4) 

27<5&;)0 <5&%)--2'3 &. .),5./6 2'.&57,(2&' 7,8 >) 0/) (& 2'%5),-)0 

%&5(2%&-()5&') 6);)6- ?&5 ,' 2'%5),-)0 5)-<&'-2;)')-- (& %&5(2%&-()5&')C 2' 

,'27,6- +2(4 ,' ),568 62.) -(5)-- >,%L35&/'09 I42- 2- -/<<&5()0 >8 (4) .2'02'3 

(4,( 6&'3 ()57 <&()'(2,(2&' 2' (4) <5)-)'%) &. (4) -(5)-- 4&57&') %&5(2%&-()5&') 

2- 27<5&;)0 2' MN 7,6)- ?%4,<()5 OC1 -2726,5 (& ,'27,6- +2(4 , 42-(&58 &. 6&+ 

7,()5',6 %,5) ?P4,7<,3') )( ,691 ABBQD R,3&( )( ,691 ABB#C9 I42- 2'02%,()- 

,6()5)0 <5&%)--2'3 &. 2'</( 2' , 4234 -(5)-- %&'()*(1 +42%4 7,8 >) 0/) (& 

%4,'3)- ,( (4) 6);)6 &. (4) S@KE,*2-  -/%4 ,- ,' ,6()5)0 MGTUG 5,(2& ?N) 

J6&)( )( ,691 !##QC &5 %4,'3)0 PGS 6);)6- ?R5/'-&' )( ,691 ABB!D S)27 ,'0 

V)7)5&..1 ABB!D @6&(-L8 )( ,691 ABB"C9 :' 7,6) &..-<52'31 AO4 MN &' @VN W +,- 

-4&+' (& 5)0/%) MG ,'0 UG )*<5)--2&'1 +4)5),- 2' .)7,6)- UG >2'02'3 +,- 

2'%5),-)0 ?X/(,'(& )( ,691 !##YC9 :( -4&/60 >) 7)'(2&')0 (4&/34 (4,( (42- 2- 
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0)<52;,(2&' 4,;) -4&+' (4,( MG )*<5)--2&' +,- 0&+'5)3/6,()0 2' .)7,6)- ?K2-, 

)( ,691 ABB\C9 P&7<,52'3 ,'27,6- -/>Z)%()0 (& 6&+ 6);)6- &. 7,()5',6 %,5) +2(4 
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:' %&'%6/-2&'1 &/5 5)-/6(- 2'02%,() (4,( )-<)%2,668 2' 7,6)-1 ),568 62.) ,0;)5-2(8 

%,' E(45&/34 -(5/%(/5,6 ,'0T &5 %4,'3)- 2' -(5)--E2'0/%)0 )*%2(,>262(8E .,%262(,() 
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5. Programming aspects of the early life 
environment 
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',>-&0,/',% -$ ,0% /'%7 ;'-,. /0&' $%&'$$W&'$90,$->' /*1 $-/9)1 ;' * 
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C$ /',%-0,'+ -, %8' 9&'>-03$ $'4%-0,7 '*&)1 /*%'&,*) +'9&->*%-0, 

,'.*%->')1 *22'4%$ $%&34%3&*) 9*&*/'%'&$7 -/9*-&$ $9*%-*) )'*&,-,. ;3% *)$0 &'$3)%$ 
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6. Concluding remarks and future directions 
J6.( $6%(.( 2+( +.'%, $) %187.,+$% 6)2 ($&%(( (6+5%( $6% >&+.30 6)2 $6.( 7+3 

+**%7$ ($&87$8&+1 5+&+'%$%&( +3, *837$.)3 +3, 26%$6%& $6%(% %**%7$( 7+3 >% 
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