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YCT Con�*usions 

This 2hesis ai+e� 2o .0o4i�e a �e22e0 un�e0s2an�in# a�ou2 2he 0o*e o" �i""e0en2 CeA neu0ona* 27.es in a..e2i2i4e 
an� �0u#-0e*a2e� �eha4io0sC Fi0s2*7@ 5e sho5e� 2ha2 +e2ha+.he2a+ine �ou*� 0o�us2*7 a�2i4a2e SST-e6.0essin# 
CeA neu0ons in vivo in +a*esC This s2u�7 is 2he "i0s2 o" i2s )in� 2o �o sin#*e-�e** in vivo �a*�iu+ i+a#in# a"2e0 a �0u# 
e6.osu0e@ an� i2 is a #0ea2 s2a02 2o u*2i+a2e*7 �e a�*e 2o �o sin#*e-�e** in vivo �a*�iu+ i+a#in# 5hi*e ani+a*s a0e 
se*"-a�+inis2e0in# �0u#s 2o un�e0s2an� 2he e6a�2 neu0ona* +e�hanis+s un�e0*7in# 2he �e4e*o.+en2 o" a��i�2ionC 
In a��i2ion 2o 2he in vivo 0e�o0�in#s@ so+e a*2e0a2ions in s7na.2i� a�2i4i27 o" �o2h P0)��-e6.0essin# CeA neu0ons 
an� SST-e6.0essin# CeA neu0ons in "e+a*es 5e0e "oun�@ ei2he0 a�u2e*7 o0 UW hou0s a"2e0 +e2ha+.he2a+ine 
e6.osu0e@ 0es.e�2i4e*7C These 0esu*2s sho5e� us 2ha2 +e2ha+.he2a+ine a*2e0s 2he neu0ona* an� s7na.2i� a�2i4i27 
o" CeA neu0ons@ an� �oes so 5hi*e �i""e0en2ia**7 a""e�2in# +a*es an� "e+a*esC  

Se�on�*7@ 5e 20ie� 2o e6a+ine 2he �eha4io0a* �o00e*a2es o" 2he neu0ona* an� s7na.2i� e""e�2s in 2he CeA a"2e0 
+e2ha+.he2a+ine e6.osu0eC �e e6a+ine� se4e0a* a�u2e e""e�2s o" +e2ha+.he2a+ine@ in�*u�in# 
+e2ha+.he2a+ine-in�u�e� h7.e0a�2i4i27@ 2he 0e5a0�in# .0o.e02ies o" +e2ha+.he2a+ine@ an� 2he an6io#eni� 
.0o.e02ies o" +e2ha+.he2a+ineC �e +ani.u*a2e� SST-e6.0essin#@ P0)��-e6.0essin# an� VIPRU-e6.0essin# CeA 
neu0ons 5hi*e e6a+inin# 2hese �eha4io0s@ an� "oun� 2ha2 2hese neu0ona* 27.es �o no2 .*a7 a 0o*e in 2hese 
+e2ha+.he2a+ine-0e*a2e� �eha4io0s@ in nei2he0 +a*es no0 "e+a*esC  

Thi0�*7@ 5e *oo)e� a2 2he 0o*e o" VIPRU-e6.0essin# CeA neu0ons in ho+eos2a2i� an� a..e2i2i4e �eha4io0sC �e 
"oun� 2ha2 inhi�i2ion o" VIPRU-e6.0essin# CeA neu0ons in +a*es s.e�i"i�a**7@ �ou*� in�0ease ho+eos2a2i� "ee�in# 
5i2hou2 a*2e0in# �o�7 5ei#h2 o0 *o�o+o2o0 a�2i4i27C �e �i� no2 see an7 e""e�2 "0o+ ou0 +ani.u*a2ion in "e+a*esC 
In2e0es2in#*7@ 5e e6a+ine� 2he .0o(e�2ions "0o+ VIPRU-e6.0essin# CeA neu0ons an� "oun� a s20on# .0o(e�2ion 2o 
2he *a2e0a* PBNC �e h7.o2hesi8e 2ha2 2his .0o(e�2ion +i#h2 .*a7 a 0o*e in 2he e""e�2s 5e see on "ee�in#C 

Las2*7@ 5e e6a+ine� �AMP-in�u�e� AMPAR .*as2i�i27 in 2he CeA@ sin�e 2his �ou*� �e a .ossi�*e +e�hanis+ 
2h0ou#h 5hi�h �0u#s o" a�use a*2e0 CeA a�2i4i27C �e se2 ou2 2o e6a+ine i" CeA neu0ons 5e0e 0es.onsi4e 2o �e2a-
a�0ene0#i� si#na*in# s2i+u*a2ionC �e "oun� 2ha2 hi#h in20a�e**u*a0 �AMP *e4e*s �ause� a 0o�us2 .o2en2ia2ion o" CeA 
neu0ons@ 5hi�h 5as in�e.en�en2 o" G*uAV-�on2ainin# AMPARs an� *i)e*7 a*so in�e.en�en2 o" G*uAT-�on2ainin# 
AMPARsC  

 

YCU Pe0s.e�2i4es 

This 2hesis .0o4i�e� +o0e insi#h2 in2o 2he 0o*es o" 2he �i""e0en2 neu0ona* CeA su�27.es in 4a0ious �eha4io0s@ �u2 
a*so in20o�u�e� +o0e /ues2ionsC �e ha4e seen 2he 0o�us2 neu0ona* a�2i4a2ion an� 2he s7na.2i� a*2e0a2ions in SST-
e6.0essin# CeA neu0ons an� P0)��-e6.0essin# CeA neu0ons@ an� h7.o2hesi8e� 2ha2 2hese �ou*� un�e0*ie so+e 
a�u2e e""e�2s "0o+ +e2ha+.he2a+ineA 2he 0e5a0�in# .0o.e02ies@ 2he an6io#eni� .0o.e02ies@ o0 2he 
+e2ha+.he2a+ine-in�u�e� h7.e0a�2i4i27C Ho5e4e0@ 5e ha4e �e+ons20a2e� 2ha2 nei2he0 SST-@ P0)��-@ no0 VIPRU-
e6.0essin# CeA neu0ons 5e0e 0es.onsi�*e "o0 2hese �eha4io0sC I2 is .ossi�*e 2ha2 2he a�2i4a2ion o" CeA neu0ons 
"0o+ +e2ha+.he2a+ine e6.osu0e is in4o*4e� in o2he0 �eha4io0a* e""e�2s "0o+ +e2ha+.he2a+ineC 
Ps7�hos2i+u*an2s a0e )no5n 2o ha4e 4a07in# a�u2e e""e�2s on a22en2ion@ �on�en20a2ion an� �o#ni2i4e a�i*i27 in 
hu+an an� 0o�en2 su�(e�2s@ 5i2h so+e in2e0-.e0sona* o0 in2e0-su�(e�2 4a0ia�i*i27 ���
���C I2 is .ossi�*e 2ha2 CeA 
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GENERAL DISCUSSION 

 

� 

neu0ons .*a7 so+e 0o*e in 2hese �eha4io0sC A��i2iona**7@ 2he0e +i#h2 �e no �i0e�2 �eha4io0a* �o00e*a2es o" 2hese 
neu0ona* an� s7na.2i� CeA �han#es@ an� 2he7 a0e .0e�u0so0s "o0 a�a.2a2ions 2ha2 �ou*� a""e�2 a��i�2ion 
sus�e.2i�i*i27C Sin#*e �0u# e6.osu0es �an a*0ea�7 �ause neu0a* a�a.2a2ions 2ha2 *ea� 2o .0o#0essi4e*7 +o0e 
a�a.2a2ions �u0in# su�se/uen2 �0u# use ������
���C The 0o*e o" 2he CeA in *a2e0 s2a#es o" .s7�hos2i+u*an2 a��i�2ion 
has �een a ho2 2o.i� *a2e*7 an� has �een 5e** 0esea0�he�C I2 has �een sho5n 2ha2 2he CeA is in4o*4e� in a 
.heno+ena �a**e� Fin�u�a2ion o" �0a4in#G@ in 5hi�h 2he a�sen�e o" a �0u# "o0 a��i�2e� in�i4i�ua*s 5i** in�0ease 
2he �0a4in# "o0 sai� �0u#@ 5hi�h �onse/uen2*7 �an *ea� 2o �0u# 0e*a.se �

��
�
�
���������C I2 is .ossi�*e 2ha2 2he s7na.2i� 
an� neu0ona* a*2e0a2ions 2ha2 5e see in 2he �u00en2 s2u�7 a0e a .0e�u0so0 "o0 2hese �eha4io0a* e""e�2sC I2 5ou*� �e 
in2e0es2in# 2o "o**o5 2he a�2i4i27 o" 2hese neu0ons a�0oss 2he �e4e*o.+en2 o" a��i�2ionC  

A.a02 "0o+ 2he o�se04a2ions a�ou2 2he 0o*e o" 2he CeA in �0u#-0e*a2e� �eha4io0s@ 2his 2hesis a*so .0o4i�e� 
in"o0+a2ion a�ou2 2he 0o*e o" VIPRU-e6.0essin# CeA neu0ons in "ee�in# �eha4io0sC P0e4ious s2u�ies ha4e "oun� 
�i""e0en2 0o*es in "ee�in# "o0 �i""e0en2 neu0ona* CeA �e** 27.es@ 5i2h P0)��-e6.0essin# CeA neu0ons ha4in# ne#a2i4e 
"ee�in# �on20o*@ an� H20Ua-e6.0essin# neu0ons ha4in# .osi2i4e "ee�in# �on20o*@ a+on#s2 o2he0s �����C In a��i2ion@ i2 
is )no5n 2ha2 in"usion o" PACAP in2o 2he CeA �ou*� inhi�i2 "ee�in# �eha4io0s ���C Sin�e PACAP �in�s 2o VIPRU@ i2 is 
.ossi�*e 2ha2 2his .e.2i�e is in4o*4e� in 2he e""e�2 5e see "0o+ VIPRU CeA inhi�i2ion on "ee�in#C This 2hesis a��e� 
ano2he0 s+a** .ie�e o" 2he .u88*e �7 .0o4i�in# so+e in�i�a2ion 2ha2 VIPRU-e6.0essin# CeA neu0ons a0e a .a02 o" 
2he "ee�in# �i0�ui2 in 2he CeA@ an� +o0e 0esea0�h nee�s 2o �e �one 2o s.e�i"i�a**7 e*u�i�a2e 2he +e�hanis+s 
in4o*4e�@ in�*u�in# 2he 0o*e o" CeA PACAP in "ee�in# �eha4io0C  

Las2*7@ 5e e6a+ine� AMPA-0e�e.2o0 .*as2i�i27 in 2he CeA@ as a .ossi�*e +e�hanis+ un�e0*7in# 2he e""e�2s o" 
.s7�hos2i+u*an2s on 2he CeAC I2 is 5e** )no5n 2ha2 .s7�hos2i+u*an2s in�0ease e620a�e**u*a0 +onoa+ine 
�on�en20a2ions@ +ain*7 �o.a+ine@ an� 2o a *esse0 e62en2 no0e.ine.h0ine an� se0o2onin ��C �hen 2hese 
+onoa+ines �in� 2o 2hei0 0e�e.2o0s@ in20a�e**u*a0 �AMP *e4e*s a0e a""e�2e� ���
���C I2 has �een sho5n in o2he0 �0ain 
a0eas@ in�*u�in# 2he NA��@ 2ha2 .s7�hos2i+u*an2 a�+inis20a2ion �auses an in�0ease in in20a�e**u*a0 �AMP ��
C �e 
ha4e sho5n 2ha2 a 0ise in in20a�e**u*a0 �AMP *e4e*s u.on �e2a-a�0ene0#i� s2i+u*a2ion in CeA neu0ons �auses a 
0o�us2 s7na.2i� .o2en2ia2ionC These a0e *i)e*7 .a2h5a7s 2h0ou#h 5hi�h .s7�hos2i+u*an2s �an a""e�2 CeA s7na.2i� 
a�2i4i27 a*soC I2 �an �e in2e0es2in# 2o "u02he0 e*u�i�a2e 2he e6a�2 e""e�2s .s7�hos2i+u*an2s ha4e on 2he s7na.2i� 
a�2i4i27 an� .*as2i�i27 o" CeA neu0onsC 

 

YCV  Fu2u0e �i0e�2ions 

This 0esea0�h has �een i+.o02an2 2o "u02he0 ou0 un�e0s2an�in# o" 2he 0o*e o" �i""e0en2 neu0ona* 27.es in 2he CeA 
in 4a0ious �eha4io0sC Ho5e4e0@ +o0e 0esea0�h nee�s 2o �e �one 2o "u02he0 e*u�i�a2e 2hisC I2 has �een +en2ione� 
�e"o0e 2ha2 2he CeA has �een i+.*i�a2e� in *a2e s2a#es o" .s7�hos2i+u*an2 a��i�2ion@ in�*u�in# �0a4in# an� 0e*a.se 
�
�����C �e ha4e sho5n 2ha2 �i""e0en2 27.es o" CeA neu0ons a0e a""e�2e� �7 a�u2e +e2ha+.he2a+ineC Fu02he0 
0esea0�h �ou*� "o�us on 2he /ues2ion i" 5e a0e *oo)in# a2 2he sa+e neu0ons 2ha2 a*2e0 2hei0 a�2i4i27 an� s7na.2i� 
s20en#2h a�0oss 2he �e4e*o.+en2 o" a��i�2ion@ o0 i" 5e a0e *oo)in# a2 �i""e0en2 su�se2s o" neu0onsC I" 2he sa+e 
neu0ons a0e in4o*4e�@ i2 �ou*� �e o" #0ea2 i+.o02an�e 2o un�e0s2an� ho5 e6a�2*7 2hese neu0ons a0e a*2e0e�@ an� 
5hi�h s7na.2i� �han#es a0e ha..enin# a�0oss a��i�2ion �e4e*o.+en2@ 2o �e a�*e 2o 2a0#e2 2hese �han#es "o0 
a��i�2ion 20ea2+en2C A��i2iona**7@ 5e ha4e �een "o�usin# +ain*7 on a .s7�hos2i+u*an2@ +e2ha+.he2a+ine@ �u2 
0esea0�h has sho5n 2ha2 2he CeA +i#h2 �e in4o*4e� in �0a4in# an� 0e*a.se o" �i""e0en2 27.es o" �0u#s ������
���C This 
su##es2s 2ha2 2he0e a0e +e�hanis+s a2 .*a7 in 2he CeA 2ha2 a0e e620a.o*a2a�*e a�0oss �i""e0en2 27.es o" a��i�2ion@ 

GENERAL DISCUSSION 

 

	 

+a)in# i2 a** 2he +o0e in2e0es2in# 2o "u02he0 e*u�i�a2e 5ha2 �han#es a0e ha..enin# in 2he CeA "0o+ a�u2e "i0s2 �0u# 
e6.osu0e 2o �e4e*o.+en2 o" a��i�2ionC 

Ou0 0esu*2s a�ou2 2he in4o*4e+en2 o" VIPRU-e6.0essin# CeA neu0ons in "ee�in# �eha4io0 ha4e a .o2en2ia* 
2o �e 4e07 in2e0es2in#@ �u2 +o0e 0esea0�h nee�s 2o �e �one 2o "u02he0 un�e0s2an� 2he 0o*e o" 2hese neu0ons in 
"ee�in# �eha4io0C �e ha4e sho5n an e""e�2 "0o+ .e0+anen2 VIPRU-e6.0essin# CeA inhi�i2ion in +a*es@ so a ne62 
s2e. �ou*� �e 2o use in�u�i�*e an� 0e4e0si�*e inhi�i2ion +e2ho�s su�h as DREADD o0 o.2o#ene2i� +ani.u*a2ions 2o 
�e a�*e 2o �o+.a0e 5i2hin-su�(e�2 e""e�2sC A��i2iona**7@ i2 5ou*� �e 4e07 in2e0es2in# 2o see i" o.2o#ene2i� a�2i4a2ion 
o" VIPRU-e6.0essin# CeA neu0ons a*one@ o0 2he VIPRU-e6.0essin# CeA -d *a2e0a* PBN .a2h5a7@ �ou*� 0e�u�e "ee�in# 
�eha4io0sC U*2i+a2e*7@ 0e�o0�in# 2he a�2i4i27 o" 2hese VIPRU-e6.0essin# CeA neu0ons 2h0ou#h in�vivo �a*�iu+ 
i+a#in# 5i** #i4e us an un�e0s2an�in# o" 2he na2u0a* �7na+i�s o" 2hese neu0ons �u0in# "ee�in# �eha4io0sC These 
a0e a** 4e07 in2e0es2in# a4enues 2ha2 nee� 2o �e e6.*o0e�C 

O4e0a**@ 2his 2hesis has #i4en 2he "ie*� +o0e insi#h2 in2o 2he 0o*e o" �i""e0en2 neu0ona* CeA �e** 27.es in 
4a0ious �eha4io0s@ �u2 i2 is o" #0ea2 i+.o02an�e 2o "u02he0 0esea0�h 2hese a4enuesC 
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