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MNZBITFDARLZOERE LT, 8, BELE, &
~ORM, FERBRESC LU0, HiR, OEF0BE, R
R, UAJR. sRiE1TA. NBAICHT 28, &%
SERIERDBBND, T, REEFEITBECFET
DRREL AT D RN REE, =y 7 RE,
BIRPEARLZIEE, RIAPEREED 4 D200 5 Z L3
KD, REPRZDFERE L THIER EORESLKA
RFEEOEE R & ORI EHER, AEEGFOH
THA L DM A ML A RIEBHEOER EH D
AU DR, SRS 0F0RI Y OBREEOH
THEREINLEZEBRORKYY . Ta b= (G-
hydroxytryptamine: 5-HT) X° y-7 X ./ &2 (gamma-
aminobutyric acid; GABA) 72 & OR{REWE D R
REBRFITFOND, BUE, RROBEEIIIR Y
7B Y (BZD) ZROHPALZERHNLNATND, £D
VERIMSIF 1. PN O AR AR O AR (4 & Bk 2212 5
#i9 % GABA ZBEKD | > ThH 5. GABAA ZEMRIC
TFEL TS BZD ZFEKIHEAT L &TT =24
Me UTEA L, MfEEZ IHlicE <, GABA O
BARENTTHETIUT T 513 SRR « $EHERZR ER D
Hhib, BZD ZHMEIL. GABAA ZEK L EEKE
JER L CTWT, BZD X BRDHIM I D & GABA IZ
B D RREN TUHE L. I DTS B 23 i S MR
End bbb s, Ml RnZME Th 5 GABA @
FKIC L > T CroMifaiN~oi@iaTk % & o THA%
RERET D, EN Y OT RO
ELTER b= AEEEIIR (S v KA R )N
AR TWA, B b= 3he TIEsiRmzE - i
72 ST, FONT UANEND EARE, WO
o, MEREEZR ENIEZE SIS, ZEEICIE, 5-
HT1 775 5-HT7 £ TO T ODOY T EA THRHY &5
IZ 5-HTIA X° S-HTIB REDOYT XA TRH D, 5-
HTIA ZEKITE R b= wEmia o Mmia R <crRhk 22
RO LT T ARIME « I L TN D, ¥ R
v ARETS T AD S-HTIA ZREICEH L, ko
=D EHL, MRIREEZRET 5, EHIT
%IED 5-HTIA ZFRICHEET D &, oz 5 i
L. ka N RIS 2 BT S 7 PIAZREE
MEHODHT, 6T, MRBHIC X 2805 >R

BmEEMOIFAERHbRTZERMESIR TS,
ZDOR DA RN EOIRFE L LTHY BT
WAR, MR TF RO 1HETHB LY b =r#R
B8~ F R (calcitonin gene-related peptide; CGRP)
BH—T v N LERZIZBITBEEICOWTIER
RSN\, CGRP XV b = VB n+ Ot
MOHEE SN F—&#E T Eica—FanTn? 37 f#
DT I BNLIRDIRERTF RO—FTH Y, 1982
FICHE R ENTz, CGRP X, LMEREZED, HFHOR
HIZEENTEY, cAMP % L5 X8, mEJEE, O
BN, DRRNRE IR . REEREFHET 2% 0
ERMNH D, ZHETIZ CGRP ZMENEE 452
EICR O RNEATENFREIND Z L 2dE L TER
D, LML, CGRP MEFAIZHELL TN~ X
DRLEHITEN~ ORI STV, £Z T4l
Fk 41X, CGRP K48 (CGRP knock out; CGRPKO) ~
7 2% HWT, [TERBRZITORLHRITENC RN H
DME D M AT o 72,
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2-1 EERENWY)
FEEREMIIZ, 12 BERO CGRP KO =7 AR LU,
XREE L U CREER D C5TBL/6) itE~ T A% WT <
TAL L THWE, Bt sr—YWNIic 3~5 IE9°>%
T TCEREBEITo72, HHBEBENEZTRE L, #BKIX

KiEKEE 2T,

2-2 ATENRRBRIC & % BT

(i) Open field test

WATFEOFT=T37 cnX £ 237 emX &S 33 emDH
RICEE T ALEE, 3 SREIOITEEZBIZE L, H
TETE B R & B ENIRRED 2 2% 1T o 72,
S ERF AN USRI EAREIE LT D &
Exohbd, £To. BBHEHARTIUEEWIZEH
FATBRESEML TWD B2 LD, 1TEIZMRITS
BIZHloT, ~VADITEIZET A TIRE L, £O
BETH N Ty X T YT U =T [ANY-Maze)
(Stoelting Co., Chicago, IL, USA) % FH\TREM L 7=,



(ii) Plus maze test
ARBRIZEO U ZADORZERE Lz, @A +F
HEEIT 15ecmx5em D2 DDA —F T Ty F T F—
L8 15 ecm OBEZPHEN =R CHFED 2 2D T v k
T4 — D EKREICAFIIRELTEY, Kb 35 em
DESICHRBEINLTWD, v U RE+HFOREFIIC
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AN /A= Tl N NNy NS il 1 Pap
WA —T v T =AM Ao T2E G2 E LT, A—7
VT = BTHIEE T2 A - T2 EEA S T SR 2 % i
CCWARWEEX bID, [TEOMITIZET A T >
X7V 7 b 2T [ANY-Maze] % AW CEHti L7z,
(iii) Hole board test

ARiBEClE, FEBREW A 22N TZIU 5 50 cm X
50 enDA—TF T 4 —)L RICTARN, ¥ 7 AN R AL
1T Bi(head dipping) ZHLET 5 Z LIZ K > TRLZDFE
AT 5, ARFEFBRIEEOKRITIT~ T ZADIEEN AL
FEDBEL 3 om D& RN GEIRREC 4 5 FrakT 5.
HEENE BHICRERITE S, BYICRERS ETO
R & AW B A RET D, B O RZERIEA
fEVMZ L head dipping fTENIHEINL . RLRIED EW
FEmtlEn D,

2-3 WERHFRIMEAT

Graph Pad Prism 9 7 k7 = 7 (Graph Pad Software
Inc., SanDiego, CA, USA)% I\ CHEFHIFNT 217 > 7=,
DT — 2 il & A fE + FEMERR 7E(Mean + S.E.M)
TFE L7z, F72 Welch’s t-test & VN CTHEFH UL 217
W WA EEKRES WA T2 FEZEH D LHEL
7

3. HE

3-1 Open field test

CGRP KO ¥ 7 ZTIEW T~ 7 A &t L TR E)
HHEAERICIK T L TR0 BREITHENMET LIz &
Nz (Fig. 1A), E5HIZCGRO KO =7 AZH W
THIETERMOBERIERS R o2 L s, B
BRICND Z L2220 2372 < FRHICARLZE T T
RN NGNS (Fig 1B),
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Figl. CGRPKO ~ 7 A|ZH1F % Open field test

WT ¥ 7 A, CGRPKO ¥ 7 A Z 1 E N DREH 2T,
(ARBENEEE  (B)PRIEERR, RO FIT~
U ADILH % FK T, WT: wild-type mouse, CGRP KO:
CGRP knock out mouse *p<0.05, Welch’s t-test. **p<0.01,
t-test.

3-2 Plus maze test

CGRPKO VTV R ELWT~U A& LT = b
U—[EH, A—T T — A ~DOWER 3 L O —
YT = B ASTEFIEDOWT B W T S HERZEL
NERENIR->7-Z L35, Plus maze test (2B Tk
CGRP KABIZ L D1TB DRI & e~ 7= (Fig.
2A, B, C),
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Fig2. CGRPKO ¥ U A|Z&!F % Plus maze test
A= N —FEE B)A—F T — L ~DWHER
# (OA =TT =LA T2EIG, FHINNOETIX
~ U ADPHE KT, WT: wild-type mouse, CGRP KO:
CGRP knock out mouse.

3-3 Hole board test
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=

200+

100

latency to first dip the hole (sec)

0
(B)
15
-
- L ]
‘g’ .
] 10 4 .
o
s | L
'u LAkLJd
2 1
= L ] LR ]
-
0 T T
WT CGRP KO

(6) (C)]
Fig3. CGRPKO ~ 7 Z|Z%1F % Hole board test
(AN R ZBRL £ TORM  (BYR &7 [E13,
N OBFIL~ 7 2O EF T, WT: wild-type
mouse, CGRP KO: CGRP knock out mouse.
4. Z5%

RIEBRTIT, 12 BEOKEME CSTBL/6T v ¥ A d KUY,
[l #r D CGRP KO ¥ 7 X % iV T CGRP DK~
U A DARZRATINCBIR L TV D 2053 5 7212,
3FREDOITERRBRZ 1T o 7o, —MATENRER & L T Open
field test ZATV>, ~ 7 A0 H AT & &2 ¥l L 72,
Open field test (235N T B A TEY R DOJD & HRILERE
MOFEREENRRONIZ, ST, RERITEIOMR
B & LC. Plus maze test & Hole board test #1757z,
CGRP KO ~ 7 A T Plus maze test 35 & T" Hole board test
DVFT BN T S REFRITEI 2R T RERIT R b
7572, CGRPKO ~ 7 A IZH W TR ENEREN B L
7oBR & LT, CGRP KHBIZ XV, JAPHOREEIZNERG
L9 <, REBITEIEES L7 et E 2 Hiv b,
ZOFRERWT v U7 2 X0 i ERs A O8I L 5
EEZOND, Fx OURTOBIERFRIZE VTS
CGRP ZMHENIET 5 Z & TREZRRAITEIDBLE I
7o, Elo, ¥ U RIZ CGRP DEFEEIEHHETH D
BIBN4096 & %\ L CGRP8-37 # =N LT 5 &
Plus maze test IZ3B W CTRZERITEIOUEN L L7z &
WO BRENRT N TND Y, S HIZ, BIBN4096 & =
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a1 X3 FBOITERREZ AT o 123, REFITE %
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B &1, BZD ROFINLER & L < OFEMITH L
TREEEOR VAR TH D, =7V 7 MR
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AN U= LATE &2 B 5 S &7 X MATHIZHIE 5=
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VEhEHBx, SUREFMEFTIEL L LAA—LLT
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T, B¥Y a3 v/ %5270 THMEES) LIS O KE)
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EWVIOHENETFT SN TS D, REBROMERIL,
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Background: Anxiety is a disorder in which a person becomes afraid of being the center of attention or
being embarrassed in front of others and feels intense pain not only when talking to people but also when
there are several people around. We previously reported that intracerebroventricular injection of
calcitonin gene-related peptide (CGRP) induced anxiety-like behavior in mice. However, the effect of
CGRP on anxiety-like behavior in mice lacking constitutive expression is unclear. In this study, we
investigated whether CGRP-deficient mice exhibit anxiety-like behavior.

Methods: We subjected 12-week-old C57BL/6J mice or CGRP-deficient (KO) mice to an open field test,
a plus maze test, and a hole board test to evaluate anxiety-like behavior.

Results: There was a significant decrease in the total distance traveled by CGRP KO mice in the open
field test, indicating a decrease in the amount of spontaneous activity, compared with WT mice.
Furthermore, there was a significant increase in the median residence time in CGRP KO mice. The results
of the plus maze test and hole board test showed no significant differences between CGRP KO and WT
mice. These findings suggest that anxiety-like behavior is not induced in CGRP KO mice due to

decreased spontaneous activity and increased central dwell time.

Keywords: CGRP; CGRP KOj; Anxiety; Anxiety-like behavior.





