Examinations of footshock-induced traumatic events alter the rewarding and
aversive effect of morphine in the prelimbic cortex and basolateral amygdala
by optogenetic approaches
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Abstract

Why are patients with post-traumatic stress disorder (PTSD) vulnerable resulting in drug addiction and dependence
remains interesting issue. However, to date, no research examined that the early PTSD experiences alter morphine-
induced reward and aversion. The present study used the optogenetic approach to modulate the glutamate systems of
the projection from the prelimbic cortex (PrL) to the basolateral amygdala (BLA). Moreover, the study would address
how to alter the paradoxical effect—reward in conditioned place preference and aversion in conditioned taste
aversion—induced by morphine. The results showed that the photoinhibition via the eNpHR virus in the PrL, which was
infected virus from the BLA, decreased the rewarding effect and increased aversion in conditioned taste aversion;
however, photostimulation via the virus ChR2 did not affect the rewarding and aversive effects. Interestingly, the
photostimulation (excitatory virus ChR2) did not affect morphine-induced CTA effect; however, it could enhance
morphine-induced CTA effects. Excitatory ChR2 virus photostimulation in the PrL decreased morphine-induced CPP
effect; however, inhibitory eNpHR virus photoinhibition also decreased morphine-induced CPP effects. The present data
provide some implications and insights for developing novel treatments for ameliorating morphine addiction.
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B. Behavioral procedure during training and testing trials:
1. Adaptation phase ( x 7: Days 1-7):
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5. Testing phase (Day 51):

nome cage retum to home cage

& Saline/ChR2
€ 80
H - =
3 s
- ( A‘ I
2 I
] 0
(A)  boot Light-on-1 Light-oft-2 Light-on-2
Sessions

CPP: Test- Light on

SEM) Time Spent (Sec.) Mean (+ SEM) Time Sj

Morphine/ChR2

*

&
< : =

. Ungaired Sde
0 Pared Side

100 * .
80 4
0 [ 160 {
w0] -
2 £ w0 - * GTA for All Sessions
EpE | ] g n
4 ol . > B d 2
1 Light-off-1 Light-on-1 Light-ot-2 Light-on-2 §
§ B E
= Sesions 2 10
E =
-~ 3 E
‘ - c e
§ Saline/eNpHR z 0 QE:, L
23 w 3
€ 80 ¥ e 2 E—— I
& . - T d ® ———
@ &0 - § w0 c
e % H = -
EY . ® o H
5 5 * -
o - : N - g s *
4 0 5 Py & £ # I
§ (C) vomomt  lgmont  Lgware  Lgnon2 0 Y
3 7 ¥ -
H Sessions o o . ,
° #* sant-or ianton
3’3 Morphine/eNpHR
g 10
» ® x =
® . I -
g e
= 404 T
»
4 od . v r
§ (D) Light-off-1 Light-on-1 Light-off-2 Light-on-2
= Sessions



