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We investigated the effect of hypothalamic corticotropin-releasing factor
(CRF) knockdown (Hy-Crf-KD) or overexpression (Hy—CRF—OEg on contextual fear memory, as fear
stress-released CRF. Mice were placed in a chamber with an electric footshock as a conditioning
stimulus (CS) in Context A, then exposed to a novel chamber without CS, as Context B, at 3 h (B-3h)
or 24 h (B-24h). The freezing response in B-3h was intensified in the experimental mice, compared to
control mice not exposed to CS, indicating that a false fear memory was formed at 3 h. The
within-group freezing level at B-24h was higher than that at B-3h, indicating that false context
fear memory was enhanced at B-24h. In Hy-CRF-OE mice, freezing level at B-3h was higher than that of

control and HK—Crf—KD mice, while the freezing level in B-24h was similar to that in B-3h. We
hypothesized that Hy-Crf-KD potentiates the induction of false context fear memory, while Hy-CRF-OE
enhances the onset of false fear memory formation.

PTSD



PTSD

active
coping; PTSD Hourani, 2012
PTSD 10 1
active coping PTSD
Thompson, 2018  active coping
Tsai, 2012
active coping coping
PTSD PTSD
PTSD coping
PTSD
PTSD
PTSD
CRF HPA [22] HPA
[23] CRF HPA
CRF
CS 3 2
Crf
Hy-Crf-KD CRF Hy-CRF-OE
CRF AAV Crf
shRNA Crf Crf cDNA
AAV CRF
PTS
Box A 2mA x 3 Box
BoxA 3 BoxA BoxB
BoxA ABA
BoxA 3h BoxB 24
Box B ABB Box B
BoxA BoxB AB ABA ABB

ANY maze software version 5.2, Muromachi Kikai Co, Ltd, Tokyo, Japan

AAVAAV

(No. 2(No.019004) pAAV-PHPeB

(Addgene #103005, Watertown, MA, USA)
shRNA-CRF AGATTATCGGGAAATGAAA

EGFP
PHPeB

PAAVACI-KD

ITR u6

ITR ué6 5
CAGCAG 5

(#85741, Addgene) pAAV-

5 CAG



CRF T2A-RFP FLAG pCAGGS PAAV-CAGGS-

CRFCRF-OE pAAV-CRF-OE HEK29T PEI
AAV pro Concentrator Concentrator
1x 10" vg/mL, real time PCR CRF
FLAG (#015(#015--22391, 22391,

FUJIFILM Wako Pure Chemical Corp, Tokyo, Japan)

0.3mg/kg, 4mg/kg, 5mg/kg
Narishige group, SR-6M, Tokyo, Japan
AP:+1.10,L:0,L+ 2.50,DV:3.54mm 0.125uLp L
2
GFP RFP CRF CRF
hy-CRF-OE
A-B CS (+) ABB CS (+) BoxA  Context A
1A A-B CS(-) ABB CS(-)
1A 2 ANOVA
F 3,37 =15.01 p<0.01
1B 3 Box B CS
ABB CS () Box B 3
CSs 3 ABB CS(+)
F 5052 =709 p<0.01 Tukey ABB CS(+) 3
vs.ABB CS(-) 3 p<0.05 1B CS
24 BoxB BoxB A-B CS(+) A-BCS
) Tukey A-BCS(+) 24 p<0.0l1vs A-BCS(-) 24
1B Cs 24 ABB
CS (+) 3 Box B A-B CS (+) 24
Box B Tukey A-BCS(+) 24
p=0.01vs ABB CS (+) 24 1B Context B cs 3
CS 24
Box B Tukey
ABB CS (+) 24 vs. ABB CS (+) 3
p<0.05 ABBCS(+) 3 vs. A-B CS
(+) 3 p=0.833 1B Box B
Cs 3 CS
24 Box B
A 0 A—BCS( B £ —
W EEE e B

o ABBCS(H i C8(+)

NS (p = 0.833]
. S
- : 0

ey
(aw]

1mA, 2s

[ae]
[==]

% Freezing (context B)

2 sy T g Lo B et J: ‘
] (24n)(24h) (3h) (24h) (3h) (24h)
. Cs{)cs(+) Cs(y CS (+)
0 180 280 380 (s)
A-B ABB

Figurel Freezinglevel inthe contextua fear conditioning. (A) Percentage (%) of time spent in freezing
during Context A, when the electric shocks (CS (+)) were delivered at 100 s after the mice were placed
in the box. Arrows represent electric shock delivery at 180, 280, and 380 s after the mouse was put in the
box. Freezing time was recorded every 1 min. (B) Bar graphs showing the percentage of freezing level in
BoxB 24hinA-B CS(-) (n=5),BoxB at3and 24hinABB CS(-) (n=5),Box B 24 hinA-B CS(+)

(n=15), and Box B 3 and 24 h in ABB CS (+) mice (n = 14). Data are represented by mean £ SEM. NS
represents no significant difference. * p < 0.05; ** p < 0.01.
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Figure 2 Effect of hypothalamic Crf knockdown or overexpression on freezing level during and after
contextual fear conditioning. (A) Concentration of plasma corticosterone in control (n = 5), Hy-Crf-KD
(n=5), and Hy-CRF-OE (n = 5) mice during 12:00-14:00 h in the light phase. (B) Freezing level during
Context A with (+) or without (—) the conditioning stimulations (CS). Arrows represent the electric shocks
delivered at 180, 280, and 380 s after the mouse was placed in the center of the bottom of Box A. (C)
Effect of hypothalamic Crf knockdown or CRF overexpression on locomotor activity. Distance (m)
traveled in Box A before CSin ABB CS (+) mice group with Hy-Crf-control (n = 13), Hy-Crf-KD ABB
(n=11), and Hy-CRF-OE (n = 15). (D) Percentage (%) of freezing level in Context B at 3 and 24 h for
ABB CS (+) mice with Hy-Crf-control (n = 13), Hy-Crf-KD ABB (n = 11), and Hy-CRF-OE (n = 15) and
ABB CS (-) and with Hy-Crf-control (n=5), Hy-Crf-KD ABB (n=7), and Hy-CRF-OE (n=5) at 3and
24 h after CS.
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