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D0u# a�use an� o�esi27 a0e 25o +a(o0 hea*2h .0o�*e+s 2he 5o0*� "a�es 2o�a7C A��o0�in# 2o �o0*� Hea*2h 
O0#ani8a2ion@ VX +i**ion .eo.*e 5o0*�5i�e a0e su""e0in# "0o+ �0u# a�use@ 5hi*e YXS +i**ion .eo.*e a0e �a2e#o0i8e� 
as o�ese ���C These e62ensi4e nu+�e0s .ain2 a �i0e .i�2u0e@ an� 5e nee� +o0e un�e0s2an�in# o" 2he un�e0*7in# 
+e�hanis+s �ausin# 2hese �iseases@ so 2ha2 5e �an a22a�) 2hese hea*2h .0o�*e+sC A2 "i0s2 si#h2@ �0u# a�use an� 
o�esi27 +i#h2 no2 see+ si+i*a0@ �u2 �o2h a0e hea4i*7 �e.en�en2 on �iso0�e0e� 0e5a0�in# an� a..e2i2i4e �0ain 
�i0�ui207 ���C The �en20a* a+7#�a*a is a �0ain a0ea 2ha2 is in4o*4e� in �o2h 0e5a0�in# an� a..e2i2i4e �eha4io0sC This 
2hesis 20ies 2o e*u�i�a2e 2he +e�hanis+s un�e0*7in# 2hese �eha4io0s a �i2 +o0e@ 5hi*e +ain*7 "o�usin# on 2he 0o*e 
o" 2he �en20a* a+7#�a*a@ an� so+e o" i2s +a(o0 neu0ona* 27.esC  

 

TCT      Cen20a* a+7#�a*a 

The �en20a* a+7#�a*a KCeAL is a s20ia2u+-*i)e s20u�2u0e *o�a2e� in 2he �0ain an� has �een i+.*i�a2e� in a 4a0ie27 o" 
�eha4io0sC T0a�i2iona**7@ 2he CeA is 2hou#h2 2o �e an ou2.u2 nu�*eus 0es.onsi�*e "o0 "ea0-0e*a2e� �eha4io0s an� in 
.a02i�u*a0 "ea0 �on�i2ionin#C Ea0*7 *esion an� e*e�20i�a* s2i+u*a2ion s2u�ies ha4e sho5n 2ha2 +ani.u*a2ion o" 2he 
CeA �an a*2e0 2he e6.0ession o" *ea0ne� �e"ensi4e �eha4io0s �C These s2u�ies *ea� 2o 2he �on�*usion 2ha2 2he CeA 
is 2he ou2.u2@ o0 an e6i2 s2a2ion "o0 "ea0 �on�i2ionin#@ 0a2he0 2han �ein# in4o*4e� in 2he a�/uisi2ion an� s2o0a#e o" 
"ea0 +e+o0iesC Ho5e4e0@ 0e�en2 s2u�ies ha4e �e+ons20a2e� a 0o*e "o0 2he CeA in 2he a�/uisi2ion an� �onso*i�a2ion 
o" �e"ense �eha4io0s �
�C In a��i2ion@ 2he CeA s2a02e� 2o �e i+.*i�a2e� in +o0e �i4e0se �eha4io0s 2han "ea0 
�on�i2ionin#C Base� on 2hese s2u�ies@ 2he CeA has e+e0#e� as an in2e#0a2i4e hu� 2ha2 �o+�ines 0e*e4an2 senso07 
in"o0+a2ion a�ou2 2he e62e0na* an� in2e0na* en4i0on+en2 an� 20ans*a2es 2his in2o a..0o.0ia2e �eha4io0sC These 
�eha4io0s ha4e in�*u�e�@ �u2 a0e no2 *i+i2e� 2o@ �e"ensi4e@ an6ie27@ 0e5a0�in#@ a..e2i2i4e an� a��i�2i4e an� �0u#-
0e*a2e� �eha4io0s �
��C �i2h su�h a �i4e0se se2 o" �eha4io0s@ i2 is 2hou#h2 2ha2 #ene2i�a**7 �is2in�2 CeA neu0ona* 
27.es@ an� 4a0ia2ion in 2he ou2.u2 o" 2hese �i""e0en2 neu0ons@ +i#h2 �e 0es.onsi�*e "o0 2hese �i""e0en2 �eha4io0sC 
This 2hesis ai+s 2o .0o4i�e a �ee.e0 un�e0s2an�in# o" 2he 0o*e o" �i""e0en2 CeA neu0ona* 27.es in se4e0a* 
un�e0s2u�ie� �eha4io0s@ .0i+a0i*7 �0u#-0e*a2e� an� a..e2i2i4e �eha4io0sC  

 

TCU Conne�2ion an� �o+.osi2ion o" 2he �en20a* a+7#�a*a  

The CeA is .a02 o" 2he a+7#�a*ae@ 5hi�h a0e 25o a*+on� sha.e� a0eas *o�a2e� in 2he 2e+.o0a* *o�eC The a+7#�a*a 
�an �e �i4i�e� in2o 25o +ain a0eas@ 2he �aso*a2e0a* a+7#�a*a KBLAL@ 5hi�h �onsis2s o" 2he *a2e0a* a+7#�a*a KLAL 
an� �asa* a+7#�a*a KBAL@ an� 2he �en20a* a+7#�a*a KCeAL@ 5hi�h �onsis2s o" 2he �a.su*a0 KCeCL@ *a2e0a* KCeLL an� 
+e�ia* KCeML �en20a* a+7#�a*aC The #ene2i� �o+.osi2ion o" BLA an� CeA neu0ons is 0a2he0 �is2in�2 ��C In a��i2ion@ 
2he BA an� LA �i""e0 "0o+ 2he CeA in e+�07o*o#i�a* o0i#in@ an� a*so in +o0.ho*o#7C �hi*e 2he BLA �onsis2s o" +ain*7 
e6�i2a2o07 .70a+i�a* neu0ons@ 2he CeA �o+.0ises .0e�o+inan2*7 GABAe0#i� neu0onsC The �i""e0en�es �e25een 2he 
�i""e0en2 su�nu�*ei �an .oin2 2o5a0�s �i""e0en2 0o*es o" 2hese nu�*ei in �eha4io0sC This 2hesis "o�uses on 2he 0o*e 
o" 2he CeA in se4e0a* 27.es o" �eha4io0s
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TCUCT Ce** 27.es 5i2hin 2he �en20a* a+7#�a*a 

The +a(o0i27 o" neu0ons in 2he CeA a0e GABAe0#i� neu0ons@ an� 2he7 e6.0ess a 5i�e 4a0ie27 o" �i""e0en2 #ene2i� o0 
neu0o�he+i�a* +a0)e0sC The 25o +a(o0 �e** 27.es 2ha2 ha4e �een s2u�ie� in 2he CeA@ a0e 2he P0)��-e6.0essin# an� 
SST-e6.0essin# neu0ons ��C In a��i2ion 2o 2hese 25o +a0)e0s@ +o0e #ene2i� +a0)e0s a0e �ein# i�en2i"ie�C Ne5e0 
+a0)e0s in�*u�e@ �u2 a0e no2 *i+i2e� 2o@ �o02i�o20o.in 0e*easin# ho0+one KCRHL@ neu0o2ensin KNTSL@ �a*�i2onin 
0e�e.2o0-*i)e KCa*�0*L@ 2a�h7)inin U KTa�UL@ se0o2onin 0e�e.2o0 Ua KH20UaL an� 4asoa�2i4e in2es2ina* .e.2i�e U KVIPRUL 
�����C P0)��-e6.0essin# neu0ons an� SST-e6.0essin# neu0ons +a)e u. a..0o6i+a2e*7 [S-\S_ o" 2he neu0ons in 2he 
CeA@ an� 2he7 a0e *a0#e*7 non-o4e0*a..in# ��C CRH@ Ta�U an� NTS see+ 2o �e a *a0#e*7 si+i*a0 .o.u*a2ion@ an� 2he7 
+a)e u. a su�-.o.u*a2ion o" SST-e6.0essin# neu0ons@ 5hi*e ha4in# �*ose 2o no o4e0*a. 5i2h P0)��-e6.0essin# 
neu0ons �����C In a��i2ion@ 2he Ca*�0* .o.u*a2ion sho5s +os2 o4e0*a. 5i2h P0)��-e6.0essin# neu0ons@ 5hi*e ha4in# 
*i22*e o4e0*a. 5i2h SST-e6.0essin# neu0ons ��C The H20Ua .o.u*a2ion see+s 2o �e a 4e07 he2e0o#eneous .o.u*ous@ 
ha4in# o4e0*a. 5i2h SST@ P0)��@ CRH@ NTS an� Ta�U ��C The VIPRU .o.u*a2ion has �een *a0#e*7 uns2u�ie� in 2he 
�en20a* a+7#�a*a@ �u2 .0e*i+ina07 �a2a "0o+ ou0 *a� sho5s 2ha2 i2 is *i)e*7 a su�-.o.u*a2ion o" SST-e6.0essin# 
neu0ons an� on*7 sho5s *i22*e o4e0*a. 5i2h P0)��-e6.0essin# neu0onsC 

 

TCUCU Cen20a* a+7#�a*a �onne�2i4i27  

A.a02 "0o+ 2hei0 *o�a* inhi�i2o07 �onne�2ions 5i2hin 2he CeA@ 2he CeA a*so has a 5i�e 4a0ie27 o" in.u2s an� ou2.u2s@ 
5i2h �i""e0en2 "un�2iona*i2ies �
C The CeA 0e�ei4es in.u2s "0o+ 2he +e�ia* .0e"0on2a* �o02e6@ insu*a0 �o02e6@ senso07 
�o02e6@ hi..o�a+.us@ �e� nu�*eus o" 2he s20ia 2e0+ina*is@ .a0a�0a�hia* nu�*eus@ su�s2an2ia ni#0a .a0s �o+.a�2a@ 
2he 4en20a* 2e#+en2a* a0ea@ 0a.he nu�*eus@ in2e0�a*a2e� �e**s@ .a0a4en20i�u*a0 nu�*eus an� 2he �aso*a2e0a* 
a+7#�a*aC In a��i2ion@ 2he CeA sen�s ou2.u2s 2o 2he �o0sa* +o2o0 nu�*eus o" 2he ne04us 4a#us@ 2he nu�*eus 20a�2us 
so*i2a0ies@ 2he *o�us �oe0u*eus@ 2he .e0ia/ue�u�2a* #0e7@ 2he h7.o2ha*a+us@ 2he �asa* "o0e�0ain an� 2he #*o�us 
.a**i�usC This 5i�e 4a0ie27 in in2e0�onne�2i4i27 +a)es i2 .ossi�*e "o0 2he CeA 2o �e in4o*4e� in a �i4e0se 0an#e o" 
�eha4io0sC  

 

TCV Cen20a* a+7#�a*a in 4a0ious �eha4io0s 

The e62ensi4e �onne�2ions 2ha2 2he �en20a* a+7#�a*a has 5i2h �i""e0en2 �0ain a0eas .0o4i�es an o.2i+a* si2ua2ion 
"o0 2he �en20a* a+7#�a*a 2o �e in4o*4e� in �i""e0en2 �eha4io0sC O4e0 2he 7ea0s@ 2he �en20a* a+7#�a*a has �een 
i+.*i�a2e� in nu+e0ous �eha4io0s@ a*2hou#h i2Es 0o*e in a4e0si4e �eha4io0s@ an� in .a02i�u*a0 "ea0 �on�i2ionin#@ has 
�een +os2 e62ensi4e*7 s2u�ie���C A.a02 "0o+ "ea0 �on�i2ionin#@ 2he �en20a* a+7#�a*a has a*so �een sho5n 2o �e 
in4o*4e� in an6ie27@ "ea0@ 0e5a0�in#@ a��i�2i4e an� a..e2i2i4e �eha4io0s@ a+on#s2 o2he0s �
C This �ha.2e0 ai+s 2o 
#i4e an o4e04ie5 o" 2he )no5*e�#e a4ai*a�*e a�ou2 2he 0o*e o" 2he �en20a* a+7#�a*a in 2hese �eha4io0s@ an� 2o 
.oin2 ou2 5ha2 a0eas an� /ues2ions 0e+ain 2o �e 0esea0�he� an� ans5e0e�C  

  

TCVCT Cen20a* a+7#�a*a in �e"ensi4e �eha4io0s 

Ani+a*s an� hu+ans a*i)e a0e a�*e 2o �onne�2 a �an#e0ous o0 a4e0si4e s2i+u*us 5i2h �ues in 2he en4i0on+en2 2ha2 
+i#h2 ha4e .0e�i�2i4e 4a*ue 2o 2he �an#e0ous o0 a4e0si4e s2i+u*usC The .0esen2a2ion o" 2hese en4i0on+en2a* �ues 
in su�se/uen2 e6.osu0es �an 2hen e*i�i2 a �e"ensi4e 0es.onseC This 27.e o" �on�i2ionin# is �a**e� Pa4*o4ian "ea0 
�on�i2ionin# an� has �een a 4e07 �o++on*7 use� .a0a�i#+ 2o s2u�7 2he a�/uisi2ion an� e6.0ession o" �e"ensi4e 

INTRODUCTION 

 
�� 

+e+o0iesC In Pa4*o4ian "ea0 �on�i2ionin#@ an ini2ia**7 neu20a* s2i+u*us K2he �on�i2ione� s2i+u*usA CSL is .ai0e� 5i2h 
an inna2e a4e0si4e s2i+u*us K2he un�on�i2ione� s2i+u*usA USLC A"2e0 20ainin#@ 2he CS is a�*e 2o e*i�i2 �e"ensi4e 
0es.onses in 2he a�sen�e o" 2he USC T0a�i2iona**7@ *esion s2u�ies an� .ha0+a�o*o#i�a* s2u�ies 5e0e use� 2o 
e*u�i�a2e 2he 0o*e o" �e02ain �0ain a0eas in �eha4io0s@ an� ea0*7 s2u�ies sho5e� 2ha2 2he �en20a* a+7#�a*a +i#h2 
ha4e �een in4o*4e� in 2he e6.0ession o" "ea0 +e+o0iesC I2 5as 2hou#h2 2ha2 2he *a2e0a* .a02 o" 2he a+7#�a*a 
0e�ei4e� in.u2 "0o+ 2he US an� CS@ �ausin# s7na.2i� a*2e0a2ions in 2he *a2e0a* a+7#�a*a ��C Su�se/uen2 e6.osu0e 
2o 2he CS 2hen e*i�i2s a 0es.onse in 2he *a2e0a* a+7#�a*a@ 5hi�h a�2i4a2es 2he �en20a* a+7#�a*a an� �auses 
�o5ns20ea+ 2a0#e2s in 2he h7.o2ha*a+us an� a0eas in 2he �0ains2e+ 2o �on20o* �e"ensi4e �eha4io0sC In 2his +o�e*@ 
2he �en20a* a+7#�a*a is seen as an Dou2.u2E s2a2ion "o0 2hese +e+o0ies@ 0a2he0 2han �ein# in4o*4e� in 2he 
a�/uisi2ion o" "ea0 +e+o0ies �����C  

Ho5e4e0@ +o0e 0e�en2 s2u�ies ha4e sho5n 2ha2 2he �en20a* a+7#�a*a is a*so in4o*4e� in 2he a�/uisi2ion o" 
"ea0 +e+o0ies a"2e0 a**C Th0ou#h .ha0+a�o*o#i�a* ina�2i4a2ion o" 2he �en20a* a+7#�a*a@ �o+�ine� 5i2h o.2o#ene2i� 
s2i+u*a2ion an� e*e�20o.h7sio*o#i�a* +easu0es@ i2 5as sho5n 2ha2 2he �en20a* a+7#�a*a 5as ne�essa07 "o0 2he 
"o0+a2ion o" "ea0 +e+o0ies ��������C In a��i2ion@ 0esea0�h has un�o4e0e� 2he 0o*e o" CeA neu0ona* 27.es in �e"ensi4e 
�eha4io0sC Usin# e*e�20o.h7sio*o#i�a* in 4i20o 0e�o0�in#s@ i2 5as sho5n 2ha2 "ea0 �on�i2ionin# �ou*� in�u�e a 0o�us2 
.*as2i�i27 on2o SST-e6.0essin# neu0ons in 2he CeA@ 5hi�h 5as 0e/ui0e� "o0 2he "o0+a2ion o" a "ea0 +e+o07 �������C 
In 4i4o i+a#in# �e+ons20a2es a si+i*a0 .i�2u0e@ in 5hi�h SST-e6.0essin# CeA neu0ons a0e a�2i4a2e� �u0in# 0e�a** o" 
a "ea0 +e+o07 ��C In a��i2ion@ o.2o#ene2i� a�2i4a2ion o" SST-e6.0essin# CeA neu0ons e*i�i2s "0ee8in# �eha4io0 �����C 
These s2u�ies 2o#e2he0 sho5 2ha2 SST-e6.0essin# CeA neu0ons .*a7 an i+.o02an2 0o*e in 2he "o0+a2ion an� 
e6.0ession o" "ea0 +e+o0ies an� �e"ensi4e �eha4io0sC 

 

TCVCU Cen20a* a+7#�a*a in an6ie27 

E4en 2hou#h "ea0 an� an6ie27 ha4e o4e0*a..in# �o+.onen2s@ "ea0 is +os2*7 �es�0i�e� 2o �e in 0es.onse 2o an 
i++inen2 o0 i++e�ia2e 2h0ea2@ 5hi*e an6ie27 is use� 5hen 2he sou0�e o" 2he an6ie27 is un�e02ain o0 �is2an2 in ei2he0 
s.a�e o0 2i+e �
C  An6ie27 �iso0�e0s a0e in�0e�i�*7 �o++on in ou0 .o.u*a2ion an� a *o2 o" 0esea0�h has �een �one 
5i2h hu+an su�(e�2s 2o i�en2i"7 �0ain a0eas 2ha2 a0e in4o*4e� in an6ie27 �iso0�e0sC Se4e0a* s2u�ies o4e0 2he 7ea0s 
ha4e �e+ons20a2e� 5i2h neu0oi+a#in# 2ha2 in�i4i�ua*s 5i2h .os2-20au+a2i� s20ess �iso0�e0 an� #ene0a*i8e� 
an6ie27 �iso0�e0 ha4e a h7.e0a�2i4e o0 h7.e00ea�2i4e a+7#�a*a �o+.a0e� 2o hea*2h7 su�(e�2s ��
��C Ani+a* s2u�ies 
ha4e .0o4i�e� +o0e insi#h2 in2o 2he in4o*4e+en2 o" s.e�i"i� su�-nu�*ei o" 2he a+7#�a*a@ as 5e** as �i""e0en2 �e** 
27.es an� 2he �i0�ui207 in4o*4e� in an6ie27 �eha4io0sC P0i+a2e s2u�ies ha4e sho5n 2ha2 e6�i2o2o6i� *esions o" 2he 
�i*a2e0a* CeA in +on)e7s *ea� 2o 0e�u�e� an6ie27 u.on e6.osu0e 2o inna2e*7 "ea0"u* s2i+u*i ��C Re#a0�in# 2he 0o*e 
o" neu0ona* 27.es in 2he CeA in an6ie27@ 2he0e ha4e �een �i""e0en2 s2u�ies sho5in# 2ha2 �o2h SST-e6.0essin# 
neu0ons an� P0)��-e6.0essin# neu0ons +i#h2 .*a7 a 0o*e in +e�ia2in# an6ie27C Usin# e*e�20o.h7sio*o#7@ i2 5as 
sho5n 2ha2 an in�0ease in 2he e6�i2a2o07 in.u2 on2o SST-e6.0essin# neu0ons �ause� hei#h2ene� an6ie27@ a 
.heno+ena 2ha2 5as a*so �e+ons20a2e� in s20esse� ani+a*s ��C In a��i2ion@ a�2i4a2ion o" P0)��-e6.0essin# CeA 
neu0ons �auses an in�0ease in an6ie27 *e4e*s as +easu0e� on se4e0a* an6ie27 .a0a�i#+s@ an� an inhi�i2ion o" 2hese 
sa+e neu0ons *ea�s 2o a �e�0ease in an6ie27@ .oin2in# 2o a �i�i0e�2iona* �on20o* o" an6ie27 "o0 P0)��-e6.0essin# 
CeA neu0ons ��C These s2u�ies sho5 2ha2 2he0e is s2i** a *o2 un)no5n a�ou2 2he 0o*e o" 2he CeA an� i2s neu0ona* 
su�27.es in an6ie27 0e*a2e� �eha4io0sC  
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INTRODUCTION 

 
�� 

TCVCV Cen20a* a+7#�a*a in a..e2i2i4e �eha4io0s 

A2 2he �e#innin# o" 2he UT�� �en2u07@ 0esea0�h in2o 2he 0o*e o" 2he �en20a* a+7#�a*a in 0e5a0�in# �eha4io0s@ in 
a��i2ion 2o a4e0si4e �eha4io0s@ s2a02e� 2o .i�) u. s2ea+C Ho5e4e0@ a *o2 0e+ains un)no5n a�ou2 2he 0o*e o" 2he 
�en20a* a+7#�a*a in 0e5a0�in# �eha4io0s@ an� in .a02i�u*a0 2he 0o*e o" �i""e0en2 neu0ona* su�27.es in 2hese 
�eha4io0sC The 0e5a0� s7s2e+ in 2he �0ain is e4o*u2iona0i*7 o.2i+i8e� an� +a)es su0e 2ha2 ani+a*s 5i** a�a.2 2o 
�han#in# en4i0on+en2s an� +a)e e""o02 2o .u0sue 0e5a0�in# s2i+u*i an� a4oi� a4e0si4e s2i+u*i ��C The 0e5a0� 
�i0�ui207 in 2he �0ain in4o*4es se4e0a* �o02i�a* an� su�-�o02i�a* �0ain a0eas@ an� 2he neu0o20ans+i22e0 �o.a+ine 
.*a7s an i+.o02an2 0o*e in 2his �i0�ui2C The +e�ia* .0e"0on2a* �o02e6@ 2he o0�i2o"0on2a* �o02e6@ 2he nu�*eus 
a��u+�ens@ 2he 4en20a* .a**i�u+@ 2he a+7#�a*a@ an� 2he 4en20a* 2e#+en2a* a0ea@ a+on# o2he0s@ a0e �onne�2e� 
2o#e2he0 an� #i4e 0ise 2o a �o+.*e6 s7s2e+ 2ha2 un�e0*ies 0e5a0� .0o�essin#C The7 2o#e2he0 �o+.0ise 2he 
.s7�ho*o#i�a* �o+.onen2s o" 0e5a0�B *i)in#@ 5an2in# an� 0e5a0� *ea0nin# ����
C  

In 2his 2hesis 5e a0e +ain*7 "o�usin# on 2he 0o*e o" 2he CeA s.e�i"i�a**7 in a..e2i2i4e �eha4io0sC Se4e0a* 
s2u�ies ha4e sho5n 2ha2 2he CeA .*a7s a 0o*e in 2hese �eha4io0s@ in�*u�in# 0e5a0� .0o�essin# an� 0e5a0� see)in#@ 
an� �0u#-0e*a2e� �eha4io0s �����
��C Fo0 e6a+.*e@ o.2o#ene2i� a�2i4a2ion o" 2he CeA .ai0e� 5i2h 2he �e*i4e07 o" a 
su�0ose 0e5a0�@ �an in�0ease 2he +o2i4a2ion 2o see) 2his 0e5a0� o4e0 ano2he0 i�en2i�a* 0e5a0� 5i2hou2 2he 
o.2o#ene2i� a�2i4a2ion ��C In2e0es2in#*7@ 2he o.2o#ene2i� a�2i4a2ion a*one is no2 0e5a0�in#C In a��i2ion 2o a su�0ose 
0e5a0�@ 2he sa+e +e2ho�s 5e0e use� 2o sho5 2ha2 CeA a�2i4a2ion �ou*� a*so in�0ease 2he +o2i4a2ion o" an ani+a* 
2o o�2ain a �o�aine 0e5a0�C This sho5s 2ha2 2he CeA +i#h2 �e in4o*4e� in 2he +o2i4a2ion 2o .u0sue 0e5a0�s@ 
0e#a0�*ess o" 5hi�h 27.e o" 0e5a0� 2his is ��C These 0esu*2s ha4e �een 0e.*i�a2e� an� 2he .0e"e0en�e "o0 a CeA 
s2i+u*a2ion is sho5n 2o �e 0o�us2 enou#h 2o .e0sis2 e4en in 2he .0esen�e o" a ne#a2i4e s2i+u*us ��C O2he0 s2u�ies 
ha4e *oo)e� a2 .0o(e�2ion-s.e�i"i� in.u2s o0 ou2.u2s "0o+ 2he CeA an� "oun� si+i*a0 0esu*2sC A�2i4a2ion o" 
.0o(e�2ions "0o+ 2he CeA 2o 2he 4en20o+e�ia* PFC �ou*� .0o�u�e a si+i*a0 in�0ease� +o2i4a2ion 2o o�2ain a 0e5a0�@ 
5i2hou2 2he s2i+u*a2ion i2se*" ha4in# inhe0en2 .osi2i4e 4a*ue ��C In a��i2ion@ o.2o#ene2i� s2i+u*a2ion o" CeA NTS 
neu0ons .0o(e�2in# 2o 2he .a0a�0a�hia* nu�*eus@ a nu�*eus 2ha2 0e�ei4es a 4a0ie27 o" senso07 in.u2s an� is in4o*4e� 
in +ain2ainin# ho+eos2asis o" 2he �o�7@ has 0e5a0�in# .0o.e02ies an� in�0eases in2a)e o" �o2h su#a0 5a2e0 an� 
e2hano* ��C In a��i2ion@ a�*a2ion o" 2hese neu0ons inhi�i2s e2hano* in2a)e@ .oin2in# 2o5a0�s a 0o*e o" 2hese neu0ons 
in 0e5a0�-see)in# �eha4io0sC  

 

TCVCW Cen20a* a+7#�a*a in �onsu++a2o07 �eha4io0s 

A.a02 "0o+ 2he 0o*e o" 2he CeA in 0e5a0�in# an� �0u#-0e*a2e� �eha4io0s@ 2he CeA has a*so �een i+.*i�a2e� in 
�onsu++a2o07@ o0 "oo�-0e*a2e�@ �eha4io0s ��������C S2u�ies ha4e use� �-"os e6.0ession 2o �e+ons20a2e 2ha2 2he CeA 
is a�2i4a2e� �u0in# "ee�in# �eha4io0s@ �o2h in a hi#h-"a2 �ie2 en4i0on+en2@ �u0in# "as2in#@ an� "ee�in# a"2e0 "as2in# 
����
���C �hen 2he CeA 5as a�2i4a2e� as a 5ho*e@ a 0e�u�2ion 5as seen in "oo� in2a)e@ an� inhi�i2ion o" "oo� in2a)e 
5as seen a"2e0 �ein# .0esen2e� 5i2h an a4e0si4e �ue@ .oin2in# 2o5a0�s a 0o*e "o0 2he CeA in "ee�in# �on20o* an� 
inhi�i2ion �����C Ho5e4e0@ o2he0 s2u�ies ha4e sho5n 2ha2 a�2i4a2ion o" 2he CeA �ou*� in�0ease "oo� in2a)e �����C Thus@ 
2he e6a�2 0o*e o" 2he CeA in �onsu++a2o07 �eha4io0s is no2 )no5n@ 5i2h s2u�ies sho5in# CeA a�2i4a2ion asso�ia2e� 
5i2h .osi2i4e "ee�in# �eha4io0@ �u2 a*so ne#a2i4e "ee�in# �eha4io0C These �i""e0en�es in e""e�2s �ou*� �e e6.*aine� 
�7 �i""e0en2 neu0ona* 27.es@ o0 �7 �i""e0en2 in.u2 o0 ou2.u2s 2o an� "0o+ 2he CeAC �hen 2he CeA 5as a�2i4a2e� 
2h0ou#h o.ioi� 0e�e.2o0 si#na*in#@ i2 �ou*� �ause an in�0ease in �onsu++a2o07 �eha4io0s �i0e�2e� a2 a s2i+u*us 
.0e4ious*7 asso�ia2e� 5i2h a su�0ose 0e5a0�@ 5hi*e inhi�i2ion o" 2he CeA 2h0ou#h +us�i+o* �ou*� 0e�u�e 
�onsu++a2o07 �eha4io0 ��C In a��i2ion@ si+i*a0 e""e�2s 5e0e seen on �ase*ine "oo� in2a)e@ 5i2h an in�0ease in "oo� 
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�� 

in2a)e a"2e0 CeA o.ioi� 0e�e.2o0 a�2i4a2ion@ an� a �e�0ease a"2e0 +us�i+o* in(e�2ions ��C �hen *oo)in# a2 �e**-27.e 
s.e�i"i�i27@ i2 5as sho5n 2ha2 H20Ua-e6.0essin# CeA neu0ons@ a he2e0o#eneous #0ou. o" �e**s 2ha2 has o4e0*a. 5i2h 
SST@ CRH@ NTA an� Ta�U@ 5e0e a�2i4e 5hi*e ani+a*s a0e "ee�in#@ an� a02i"i�ia* a�2i4a2ion o" 2hese neu0ons �auses 
an in�0ease in "oo� in2a)e ��C In a��i2ion@ P0)��-e6.0essin# CeA neu0ons ha4e �een i+.*i�a2e� in ne#a2i4e "ee�in# 
�on20o*@ an� �an �i�i0e�2iona**7 +o�u*a2e "oo� in2a)eC A�2i4a2ion o" 2hese neu0ons 0e�u�es "oo� in2a)e@ 5hi*e 
inhi�i2ion �an in�0ease "oo� in2a)e@ e4en 5hen ani+a*s a0e sa2e� o0 .0esen2e� 5i2h 2o6i�-*i)e 2as2an2s ��C These 
s2u�ies sho5 2ha2 2he0e has �een so+e .0o#0ess �een +a�e in .innin# �o5n 2he CeA �i0�ui207 un�e0*7in# "oo� 
in2a)e@ �u2 +o0e has 2o �e �one 2o un�e0s2an� 2he e6a�2 �i0�ui2s an� neu0ona* .*a7e0s in4o*4e� in �onsu++a2o07 
�eha4io0sC 

 

TCW Se6 �i""e0en�es  

O4e0 2he 7ea0s@ +o0e an� +o0e a22en2ion has �een �0ou#h2 2o 2he "a�2 2ha2 �io*o#i�a* �i""e0en�es �e25een +a*es 
an� "e+a*es �an #i4e 0ise 2o �i""e0en�es in a 5i�e 4a0ie27 o" �eha4io0sC Se6 �i""e0en�e in 2he �o.a+ine0#i� s7s2e+ 
ha4e �een �o�u+en2e�@ 5hi�h �an #i4e 0ise 2o se6 �i""e0en�es in 0e5a0�-0e*a2e� �eha4io0 ��C This sho5s 2ha2 i2 is 
o" #0ea2 i+.o02an�e 2o un�e0s2an� 2he �i""e0en�es �e25een +a*es an� "e+a*es an� 2o in�*u�e �o2h se6es in 
0esea0�h@ es.e�ia**7 5hen s2u�7in# 0e5a0�-0e*a2e� �eha4io0s@ 2o #e2 2he �o+.*e2e .i�2u0eC  

 

TCWCT Se6 �i""e0en�es in a..e2i2i4e an� �onsu++a2o07 �eha4io0s 

Se6-�i""e0en�es in 2he .a22e0ns o" �0u# use an� a�use ha4e �een 5e** �o�u+en2e�C On a4e0a#e@ "e+a*es es�a*a2e 
�0u# use /ui�)e0 2han +a*es@ an� ha4e a hi#he0 �han�e 2o 0e*a.se ��C One o" 2he 0easons "o0 2hese �i""e0en�es �an 
�e "oun� in ho0+ona* *e4e*sC Fe+a*es #o 2h0ou#h �7�*es in 5hi�h 2he *e4e*s o" 2hei0 ho0+ones@ in .a02i�u*a0 
es20a�io*@ 4a07C A nu+�e0 o" s2u�ies ha4e sho5n 2ha2 2he .0esen�e o" es20a�io* �an a""e�2 �o.a+ine si#na*in#@ an� 
2he0e"o0e a*2e0 0e5a0�-0e*a2e� �eha4io0s ��
��C The .0esen�e o" es20a�io* �an in�0ease 2he 0e5a0�in# e""e�2s@ 
�ausin# 0ein"o0�in# �eha4io0s 2o �e +o0e 0e5a0�in# ��C No2 su0.0isin#*7@ 2his �an a""e�2 ho5 "e+a*es an� +a*es 
�i""e0 in a..e2i2i4e an� �onsu++a2o07 �eha4io0sC �hen "e+a*es a0e in 2he .a02 o" 2hei0 �7�*e 2ha2 is �ha0a�2e0i8e� 
�7 hi#h es20a�io* *e4e*s@ �o.a+ine neu0ons in 2he VTA a0e +o0e a�2i4e@ an� 2he0e see+s 2o �e 0e�u�2ion in 2he 
sensi2i4i27 o" 2he "ee��a�) *oo.@ 2o#e2he0 *ea�in# 2o an in�0ease in �o.a+ine 0e*ease �
C Du0in# 2his .e0io�@ "e+a*es 
a0e +o0e sus�e.2i�*e 2o �0u#-0e5a0� an� �ue-0e5a0� asso�ia2ions �
C Re*a2e� "0o+ se6 �i""e0en�es in a��i�2ion an� 
0e5a0�-.0o�essin#@ i2 has a*so �een )no5n 2ha2 2he0e a0e se6 �i""e0en�es in �onsu++a2o07 �eha4io0s@ 5hi�h a*so 
0e*7 .a02*7 on �o.a+ine si#na*in#C Hu+an s2u�ies ha4e �e+ons20a2e� �i""e0en�es in 2he .0e4a*en�e o" o�esi27@ 
5i2h 5o+en ha4in# hi#he0 *e4e*s o" o�esi27 2han +en ��C I2 is no2 "a0-"e2�he� 2o �onsi�e0 se6 �i""e0en�es in 
�onsu++a2o07 �eha4io0 in ani+a*sC Ta)en 2hese s2u�ies 2o#e2he0@ i2 is i+.o02an2 2o se.a0a2e +a*es an� "e+a*es 
in 0esea0�h ana*7ses an� 2o �e +in�"u* o" .o2en2ia* se6 �i""e0en�esC  

 

TCX S7na.2i� .*as2i�i27 in 2he �en20a* a+7#�a*a 

Sin�e 2his s2u�7 "o�uses on 2he 0o*e o" �i""e0en2 CeA neu0ona* 27.es@ an� i2s 0o*es in �i""e0en2 �eha4io0s@ i2 �an �e 
in2e0es2in# 2o *oo) a2 2he �han#es in s7na.2i� .*as2i�i27 2ha2 a0e un�e0*7in# 2hese s.e�i"i� �eha4io0sC  So+e s2u�ies 
ha4e "o�use� on 2he a*2e0a2ions in s7na.2i� a�2i4i27 an� s7na.2i� s20en#2h in 2he CeA in 0e*a2ion 2o �0u# useC I2 is 
i+.o02an2 2o un�e0s2an� 2he a�u2e e""e�2s o" �0u#s on 2he �0ain@ sin�e sin#*e �0u# e6.osu0es �an a*0ea�7 �ause 
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�� 

neu0a* a�a.2a2ions@ *ea�in# 2o .0o#0essi4e*7 +o0e a�a.2a2ions �u0in# su�se/uen2 �0u# use ��C Mos2 �0u#s e6e02 
2hei0 e""e�2s 2h0ou#h an in�0ease in �o.a+ine@ no0e.ine.h0ine@ an� se0o2onin@ 5hi�h in 2u0n �an a""e�2 #*u2a+a2e 
0e�e.2o0s on a s7na.2i� *e4e*@ in�*u�in# ;-a+ino-V-h7�0o67-X-+e2h7*-W-iso6a8o*e.0o.ioni� a�i� 0e�e.2o0s 
KAMPARsL �����C 

 

TCXCT AMPAR .*as2i�i27 

AMPARs �an �onsis2 ou2 o" �o+�ina2ions o" "ou0 �i""e0en2 su�uni2sB G*uAT@ G*uAU@ G*uAV an� G*uAW ��
��C The 25o 
+os2 �o++on 27.es o" AMPARs in 2he �0ain a0e he2e0o�i+e0s o" G*uATHU an� G*uAUHV �����C G*uAT-�on2ainin# 
AMPARs ha4e �een i+.*i�a2e� in a 5i�e 4a0ie27 o" �i""e0en2 �eha4io0s@ an� G*uAT-�on2ainin# AMPAR .*as2i�i27 has 
�een 5e** �o�u+en2e� �
C Du0in# *ea0nin#@ G*uAT-�on2ainin# AMPARs a0e 20a""i�)e� in2o 2he s7na.se@ a .0o�ess 
2ha2 un�e0*ies 2he "o0+a2ion o" +e+o0ies ��C This .0o�ess �an �e "a�i*i2a2e� 2h0ou#h a 0ise in no0e.ine.h0ine KNEL@ 
5hi�h .hos.ho07*a2es 2he G*uAT su�uni2@ �ausin# an in�0ease in G*uAT-�on2ainin# AMPAR 20a""i�)in# ��C The 0o*e 
o" NE in 2he �en20a* a+7#�a*a has no2 �een e62ensi4e*7 s2u�ie�@ �u2 2he �en20a* a+7#�a*a �oes 0e�ei4e .0o(e�2ions 
"0o+ 2he *o�us �oe0u*eus@ 2he +a(o0 sou0�e o" NE in 2he �0ain ��C  

 

TCY S�o.e o" 2he 2hesis 

This 2hesis ai+s 2o .0o4i�e a �e22e0 un�e0s2an�in# o" 2he 0o*e o" �i""e0en2 CeA neu0ona* 27.es in a..e2i2i4e an� 
�0u#-0e*a2e� �eha4io0sC In CChhaa..22ee00  UU@ 5e e6a+ine 2he neu0ona* an� s7na.2i� e""e�2s o" a .s7�hos2i+u*an2@ 
+e2ha+.he2a+ine@ on CeA neu0ona* 27.esC �e use in vivo sin#*e-�e** �a*�iu+ i+a#in# 2o sho5 2ha2 SST-e6.0essin# 
CeA neu0ons a0e 0o�us2*7 a�2i4a2e� �7 a sin#*e +e2ha+.he2a+ine �ose in +a*es@ an� neu0ona* a�2i4i27 #oes �a�) 
2o �ase*ine a"2e05a0�sC To "o**o5 u.@ 5e *oo) a2 2he �han#es in s7na.2i� a�2i4i27 in �o2h SST-e6.0essin# an� P0)��-
e6.0essin# CeA neu0ons a"2e0 a sin#*e �ose o" +e2ha+.he2a+ineC In2e0es2in#*7@ 5e "in� 2ha2 s7na.2i� a�2i4i27 is 
a*2e0e� in "e+a*es@ 5i2h P0)��-e6.0essin# CeA neu0ons �ein# a""e�2e� VS +in a"2e0 a +e2ha+.he2a+ine e6.osu0e@ 
5he0eas SST-e6.0essin# CeA neu0ons sho5 a �han#e UW hou0s a"2e0 +e2ha+.he2a+ine e6.osu0eC These e""e�2s 
a0e on*7 seen in "e+a*esC This sho5s 2ha2 +e2ha+.he2a+ine �an a""e�2 neu0ona* an� s7na.2i� a�2i4i27 in a se6-
�e.en�en2 +anne0C  

In CChhaa..22ee00  VV@ 5e h7.o2hesi8e 2ha2 2he CeA neu0ona* a�2i4a2ion 5e o�se04e a"2e0 +e2ha+.he2a+ine 
e6.osu0e �ou*� +e�ia2e so+e o" 2he a�u2e �eha4io0a* e""e�2s o" +e2ha+.he2a+ineC �e +ani.u*a2e �i""e0en2 CeA 
neu0ona* su�27.es 5hi*e +easu0in# 2he 0e5a0�in#@ h7.e0a�2i4e an� an6io#eni� .0o.e02ies o" +e2ha+.he2a+ineC 
�e "in� 2ha2 SST-e6.0essin#@ P0)��-e6.0essin# an� VIPRU-e6.0essin# CeA neu0ons do not +e�ia2e an7 o" 2hese 
a�u2e �eha4io0a* e""e�2s "0o+ +e2ha+.he2a+ineC 

In CChhaa..22ee00  WW@ 5e *oo) a2 2he 0o*e o" VIPRU-e6.0essin# CeA neu0ons in "ee�in# an� ho+eos2a2i� �eha4io0sC 
�e "in� 2ha2 inhi�i2ion o" VIPRU-e6.0essin# CeA neu0ons �ou*� in�0ease "ee�in# �eha4io0s s*i#h2*7 in +a*es on*7C 
No e""e�2s a0e "oun� on �o�7 5ei#h2 o0 *o�o+o2o0 a�2i4i27C �e ne62 i�en2i"ie� a s20on# .0o(e�2ion "0o+ VIPRU-
e6.0essin# CeA neu0ons 2o 2he *a2e0a* .a0a�0a�hia* nu�*eus@ an� h7.o2hesi8e 2ha2 2his .0o(e�2ion �ou*� �e 
0es.onsi�*e "o0 2he �eha4io0a* e""e�2 o" VIPRU-e6.0essin# CeA neu0on inhi�i2ionC 

In CChhaa..22ee00  XX 5e e6a+ine AMPAR .*as2i�i27 in 2he CeA@ as 2his �ou*� �e a .o2en2ia* +e�hanis+ 2h0ou#h 
5hi�h .s7�hos2i+u*an2s �ou*� a""e�2 CeA neu0onsC �e "oun� 2ha2 an in�0ease in in20a�e**u*a0 �7�*i� a�enosine 
+ono.hos.ha2e K�AMPL �ou*� in�u�e s7na.2i� .o2en2ia2ion in CeA neu0ons@ an� 2his .o2en2ia2ion is no2 
�e.en�en2 on G*uAV-�on2ainin# AMPARs@ an� +i#h2 �e in�e.en�en2 o" AMPAR su�uni2 �o+.osi2ionC 
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Las2*7@ CChhaa..22ee00  YY  .0o4i�es #ene0a* �on�*usions@ .e0s.e�2i4es an� "u2u0e �i0e�2ions o" 2he "in�in#s in 2his 
2hesisC CChhaa..22ee00  ZZ .0esen2s a �e2ai*e� �es�0i.2ion o" a** e6.e0i+en2a* +e2ho�s an� +a2e0ia*s 2ha2 5e0e use� in 2he 
5o0) �es�0i�e� in 2his 2hesisC  
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