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Ameliorating effects of varenicline on apomorphine-induced climbing
behavior and disruption of prepulse inhibition in mice
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Abstract: The rate of smoking in patients with schizophrenia is higher than that in the general
population. Nicotine has been reported to normalize attentional abnormalities in schizophrenia, via the
a7 nicotinic acetylcholine receptor (nAChR). Varenicline and cytisine, widely used smoking cessation
drugs, have partial agonistic activity at 04p2 nAChR and full agonistic activity at a7 nAChR. The
present study investigated the effects of varenicline and cytisine on the climbing behavior induced by
apomorphine, a dopamine agonist, in mice. Nicotine, varenicline and cytisine dose-dependently
inhibited the climbing behavior and the inhibitory effect of nicotine was significantly antagonized by
methyllycaconitine, a selective a7 nAChR antagonist. Prepulse inhibition of acoustic startle response
was used to test the sensorimotor gating functioning. Varenicline slightly but significantly ameliorated
the disruption of prepulse inhibition by apomorphine. However, cytisine showed no significant effect
on the dopaminergic disruption of prepulse inhibition. These results suggest that varenicline has the

potential to improve on the behavioral disturbances induced by dopaminergic abnormalities.
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LTHHEBRHOND L HIZR->TETNSD.
—%, RFBEREREE LB O QOL KT S wik
LR ENEEICSEDL —DODERTH 50, fWEk
DOHUREFPHE TIIA N R BB R B R EN T
W L2

— RN OBEESR 16% A0 & i LT, A
KARIERHE OWUERIT 45~88% LY . 2D
Bl LT, A KRE OB EBERRREE I L D
175 TRAL PR 55 SO B P & nicotine fEEUZ Lo T
H oiEk & #7958 % (self-medication) % X
ML CWA EHEHIE N TWD Y. MO nicotine
T F Ll % R/IK (nAChR) 1213k~ 72
YT H A TPFET D, EE A nAChR 7 & A
UL, ad, B2 B b T 1 5 BIRD adp2 L a7
MBIRDHARES EILTHD. IMNO o7 A nAChR
(T ERKFEIC I T D IFHRAHEEFICEE LT
WD ZEAIRENTEY, Hllia IR % O
AR LTHIELEEZA LN TWD Y. o7 B
nAChR fE@EhHE & L C, ZMuiBh# o varenicline
DG SN TEY, RSB EEHZED cytisine b
RSN AR BhEE & U CHREIRME A 23 2 ST
56T Z b OEMIE, 04p2 B nAChR D
SEENIECh D L RIRFIZ, o7 i nAChR D5EAAE
BETHDH. L Lanb, HAKTIERERE L
L CORBEMICIIARAZR R E LR L TN D.

BTG RIREE OBRS 1T, FAEEYET L
ERCTAHENEE L 72 5 A RTEDET L
21T, BAR A E 7 RO MRS DU
T HRAF BT T VEN S B . FHIF B
WET V& LT, HEKHAE TITIMPN DA #hit
DOEBETLHEN 2 S5 728, DA {E#i# & 54
HETANDHASIN TS, ¥ 7 A2 DA ZFIR
YEE)FE D apomorphine & 5 5-7 % & &I - T2
FF—ERFEER L CEE Sz ORI DD
F D #HilF % climbing behavior 23MEEE S5 9. =
DORFEATENT, BEBRINIBVITE L ITE
BINC R DITEI CTH D . Z D climbing behavior |3
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LMD, FHGUBHIRIE O FiED—D L L
TPHENTWD 9. —J5, A KFIE O Rl
HEELZFMT 5 HEE LT, BRIICxT 5
FOtED 2L %R L 7= prepulse inhibition (PPI)
EDENL LT D, PPL & 1E, 22RO E I %t
9D HENE G (startle response) 2%, [ELATIZHIM T
IS Z RERVHNERBZITES 52 L
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i, AERIL, BEERFIMEREZES
A5 044-011) DAGREZTGCTIT 72,
Apomorphine hydrochloride hemihydrate (Sigma-
Aldrich) 1%, BB{bZBS <728, 0.1 %7 AL
W 2 Lo A PRAC IRV K (sl L, 0 BRI TIE
oK T IRAF LT,
dihydro-B-erythroidine hydrobromide

(#F

Varenicline tartrate (Tocris
Bioscience),
(DHBE, Sigma-Aldrich) , methyllycaconitine citrate
salt (MLA, Sigma-Aldrich) [3AEREHEAKIZEEME L
7z. Aripiprazole (Tokyo Chemical Industry) 1%, 1%
Tween80 ¥ K 2 M W Tl e L 7= .
hydrogen tartrate salt (Sigma-Aldrich) ¥ X TF

Nicotine

cytisine (Tokyo Chemical Industry) 1%, pH7.4 (27
BT Y iR AR KICIF L. 2To
REX, vV ADOKE10g 4729 0.1 mL D5
BIZRD Lo L.

* Climbing behavior M| E 5

~ U R EBMEEM I — (19x14%14 cm) (T
—PEFOAN, 1 RERANEBRBICE S Lo #%Ic 3
Bk % BA #f L 7= . Climbing behavior @ | /& I,
apomorphine % I N5 (sc) L72 5 0% IZBAA L,
30 0fdl 53 T L IATE A BIER L. ZOORE, 455
Sy & [FIRFIZ 1 0T 20 0 28T 3 EfTE &
BEL, 3 BIOYEES S 530 Score & L7z,
Protais © 5% 9 ([ZHE U C, Score 0 : 2NN KRIZ
FHNTUV B AREE Score, 1 : Rl & THEZ DA T
W DARTE, Score 2 1 A JE TREA DA TS ARTE
(climbing) @ 3 BeMEIZ /AL CRHliL7=. 7 —#
I%, 3043 total score T L7-.

* Prepulse inhibition (PPI) DHIEHE

PPI OMIE I, SR-LAB O /NEN FHE 1S
HELEE (San Diego Instrument inc.) Zf#H L7-.
Z DOIEIT, S EEMREN 7 L — A2
VAT EEE RS —, A — I — &7

AV —varyFyeExry MENOIHERINT
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W5, B OBISFUSE, BREMR 7 L—240
TEBCHCY T T B AR T Ko TR L7z, 1E
BB EML, 64 dB DA T A ) A XE&H
KRt L7z, v U RERERTF ¥ 3 —IZAR, 5
Sy FRIEBRBEICIE S L2#, PPLIIEIC X 25 &l
WxaEEi60 T A TIVEZ T,

PPI HITE 213 4 FRAER O FHIE A Vo, 4 FiE
OERIFLIT, 120 dB, Fifehef] 20 msee DH—F
I P) &, 2@ P HlI#D 100 ms AilZ 74 dB,
78 dB, 86 dB (FFelFf 120 msec) O prepulse %
FEALIZHD (pp74, pp78, pp86) TH 5. £,
v U AOEEGEHERTHHINT, 60 FT7A
TNADIHEYIOS 8T A7 WVITHE—FHE (P)
T X LRMRT S [BlE 2 71, PPLIIE 217
> 7. PPI JIECIB W TH—FHTE (P) % 15 [,
pp74, pp78, pp86 DHEHIK & 4 10 2] (Ff 30 7))
SOICHEFPDOIRN ST A T V% 10 B, AFT
55 B T AT NERNTT VX LARIAE, S
512 12, 16, 20, 28 sec D 7 > & L7 @ CTHEHF L
7o, BSOS I ERIEER LV 100 msec D fH]
CHIE U7z, I S iz Bhi o 3E B E O e i
(Vmax) %2 PPI OBEHIZHWZ. ZhZE o Ef
B, Vi TEOFEEL Y, X1 2HNT, 2hE
NOFED prepulse 12X VAL PPI (%) 2H
L7z,

SA(Pulse alone) - SA(Prepulse+Pluse)

SA(Pulse alone)
SA; Startle Amplitude(Vmax)

PPI(%) = %100

2 1. Prepulse inhibition D&

- By b

Climbing behavior @ 3£ B T %, aripiprazole,
varenicline 33 & O cytisine 3, apomorphine 2 4%
B0 30 5yRNCHEREN (ip) 12885 L7=. Nicotine
I%, apomorphine 5 15 /3R F#5 L7-.
nAChR DY 7 & A T OFRIEIZ SV TR %
728, a4p2 i nAChR JHEWT3ED DHBE 3 LY o7
1 nAChR JERTIED MLA % RiTAL{E 3 2 H5 515
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#1T-7=. MLA 3 X O DHBE I, nicotine £ 5-®
30 S3ATICANEEN (icv) (285 L7=. PPI OHIE T
I%, apomorphine D & FH¢5- 5 731 0> & ARG
ZHE Lz, PPIEEDOERICHW-E b A
72—/ VX, climbing behavior & AR TH 5.

- WAL

BonlzTr—21%, 27T FHE + FEfERE
(SE) C/r L 7=. Climbing behavior @ 7 — # |%
Kruskal-Wallis test 217 > 7= %, 2 8 HLEHREI 13
Steel’s test Z f\ 7/=. PPl O F — XX, prepulse
(74,78 3 L 1* 86 dB) & FH & 2 B[R & L7-# 0 K
L D& % ZJn Bl & 53 857 HT (two-way repeated
measure ANOVA) % 1T > 7=, ZEIBHREIZIT
Dunnett’stest Z ] L7z, 7235, p EAY 0.05 LA F
DLEERAERAEL L.

R
- Apomorphine % climbing behavior {Z%t3 %
aripiprazole D%

A B
10 10
9 r 9
8 | o 8 F
36 :,05.
w3 .ES-
4 84 r *
-23_ éa. *%
=2} O 2t i —
il 1} r-l I.-LI
0 0 .

1 3 10

Aripiprazole (mg/ke, ip)
Apomorphine (1 mg/kg, sc)

[X] 2. Apomorphine #% climbing behavior {Z3%}3~
% aripiprazole D%
A) Apomorphine (0.5-1.5 mg/kg, sc) 2 X %
climbing behavior M3 Hl. B) Apomorphine (1.0
mg/kg, sc) @5 % climbing behavior %f § %
aripiprazole D 5228, {1342 C n=10 O F-¥J climbing
score = SE 7~ 9°."p<0.05, ** p<0.01 vs control group
(Kruskal-Wallis test followed by Steel’s test).

0.5 1 15 Control

Apomorphine (mg/kg , sc)

Apomorphine (0.5-1.5 mg/kg, sc) 512 8-
THB78 S 4L72 climbing behavior @ total score %
2-A 127~ 9. Apomorphine (0.5-1.0 mg/kg) D% 5-
BIZBWT, HEKFHZ total score DHENNAS 7
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vz, LU, apomorphine @ 1.5 mg/kg TliE
1.0 mg/kg & [FIFEE D score & 72 - 7. DA &K
W VEEhE A 2 H 3 5 aripiprazole D2 % [X] 2-
B 2789 . Apomorphine (1.0 mg/kg, sc) #5 ¥
climbing behavior (Z %} L T,
mg/kg, ip) A3 EIKFZ2MEIEN 2”42 L &
B L7z,

aripiprazole (1-10

- Apomorphine #% climbing behavior {239 %
BERMBE DR
A5 8 4 B 3K @ nicotine, varenicline ¥ £ Y
cytisine 73 apomorphine #%%& climbing behavior |2 X%
9528 % X 3 127”7 Apomorphine (1.5 mg/kg,
sc) #5736 climbing behavior (2%} L C nicotine (0.25-
1.0 mg/kg, sc) (I G- EARAFHIZ2IHER 2R L
7= (¥ 3-A). Apomorphine (1.0 mg/kg, sc) (2L -
T# 7 S L7z climbing behavior 1Zx%f L T %
A E e ) AE R
7t > T, nicotine D

nicotine (0.5mg/kg, sc) (&,
(p<0.01) &R L7 (12 4).
climbing behavior OI{EH 237880 7.

#% 3¢ climbing
behavior (2% 3% varenicline (0.3-3 mg/kg, ip)
X W cytisine (1-3 mg/kg, ip) D% X 3-B I &
Y C 27”87, Varenicline |% apomorphine % %
climbing behavior {Z%f L CH &K 77H 72 B0l E A
Z 7~ L7o. Cytisine 1%, 3mgkg D5 &EIZFHWT
AEE (p<0.05) RHHNT-

Apomorphine (1.0 mg/kg, sc)

+ Apomorphine % climbing behavior (2% %
nicotine DIMFEHIZRITT = aF U ZRIEHE
NROKE

04p2 7 nAChR #5#13£D DHBE 35 L a7 &
nAChR ###i3> MLA % T, nicotine
climbing behavior #ii| {EH 2% 9% iRt L

7=. MLA (5 ug/5 uL, icv) DORIALE X, nicotine P
apomorphine #%%& climbing behavior #lIfi{/E I xf
LTHEZR (p<0.05) #&HU/EH %7~ L7-. DHBE (5
ug/5 ul, icv) ORIALE X, climbing score & 5
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Climbing score

O R N W B U O N 0 W
Climbing score

OB N WDRUUOONO®O

Control 0.25 0.5 1

Nicotine (mg/kg, sc)

Control

0.3

Clibming score
O R N W A U O N 00 W

Control 1 3

1 3

Varenicline (mg/kg, ip )

Cytisine (mg/kg, ip)

Apomorphine (1.5 mg/kg, sc)

Apomorphine (1 mg/kg, sc)

Apomorphine (1 mg/kg, sc)

3. Apomorphine §5%% climbing behavior (213~ % ZME# Bh3K DR

1L control (n=10), nicotine (n=10), cytisine (n=10), varenicline (n=10-14) |

F1F % ¥ climbing score +

SE 7~ 97.%p<0.05, ** p<0.01 vs control group (Kruskal-Wallis test followed by Steel’s test).

LMW H 72Dy, HEHFERIIT
Wighotz (K4) .

B Az R

Clibming score
T T T T T T T T T 1

ORNWARUOINOWLO

Apomorphine (1 mg/kg, sc)
Nicotine (0.5 mg/kg, sc)
MLA (5 pL/5 plicv)

DHBE (5 pg/5 pL, icv) +

+ 4+

[X] 4. Apomorphine #% climbing behavior (2%}
3% nicotine DMFIMEAICRIEFT =aF U ZR
ESEEAE 3002

fE 1% apomorphine H. 7 (n=10), nicotine +
apomorphine (n=10), MLA (n=6), DHBE (n=9) I
BT 5 - climbing score + SE % 7189.*p<0.05,
#p<0.01 vs nicotine + apomorphine group (Kruskal-
Wallis test followed by Steel’s test).

+ Apomorphine #% PPI [EE|Zxt4 5
aripiprazole D%

A (naive, apomorphine 35 L U¥ aripiprazole)
& prepulse (74, 78 B3 X186 dB) & 2 K& L
T IRLDH D el E 8o &0t
FtEANT 2 AT o TR, EAD Fene= 751,
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p<0.001) B X T prepulse (Fous= 10.50,
p<0.001) IZHEENHZLNTN, ZEERIZIE
BREFTEO BN >72 (Funw= 0.18,
p=0.95). " ILBLE /T HU W4 IZ Dunnett’s test %
AWTE EHEMIE 21T > 725, naive HE&
apomorphine Z #%5- L 7= control #f DFEM A E
7275 (p<0.01) O BT, £72, control &
aripiprazole (3 mg/kg, ip) FEOREHIZ & AR /24
(p<0.01) ARD LN (K5).

« Apomorphine #% PPl EEOEEFMEHFE D
2
A (control, varenicline 1 35 & T 3 mg/kg) &
prepulse (74, 78 3L 1* 86 dB) % 2 EK & LT
HVIRL DB D ZIJohlE S AT K0 R
i M7 % 4T o 72 f& 5%, varenicline O 3£ &l ¢ 5-
(F.05=4.69, p<0.05) I LT prepulse (Fo,06= 7.32,
p<0.01) IZHBZEDH LN, KRHEFEMITIE
BREITRO LN o7 (Fuse= 0.09,
p=0.98). Dunnett’s test & i\ 7= Z E L E T
I%, apomorphine # #5- L 7= control #f &
varenicline (1 3 X T 3 mg/kg, ip) FEDOMFEREIC
B2 7% (p<0.05) 23FR® B, varenicline (2 &
% PPI & OUEBR DR ST



* % Opp74
90 *% Opp78
80
70
—~ 60 |
50 |
T 40 |
a 30 |
20 +
10
0
Naive Control Aripiprazole
(3 mg/kg, ip)

Apomorphine (1 mg/kg, sc)

5. Apomorphine % PPI EEIZXI T 5
aripiprazole D%

il 1X naive (n=16), control (n=16), aripiprazole
(n=9) (2351} 5 ) PPI+SE %759 *#p<0.01 vs
control group (two-way repeated measure ANOVA
followed by Dunnett’s test).

ZonBLE S B AT I K0 REEHARIC K,
cytisine |& prepulse (Fe0=3.33,p<0.05) |ZH &
7Ea R LT3, eytisine (3 mg/kg) D5 (Fag0=
0.57, p=0.45) 72 5 T HAEH (Fueo= 0.05,
p=0.94) IZHERAETRD b2 o7 (K 6) .

8
Ry 7V 7n7rA) 0 780%, BEIZE B
TOREMENHER S NEREHN SN TS EE
FRRICBE L CHLWIRBEER 2R A L, Blowk
BIRRIE L L TR T DHIED Z & TH 5.
WRIHFE 2 FS 1T 2 nicotine DIRTFIZARIZ I adp2

Control 1 3
Varenicline (mg/kg , ip)

Apomorphine (1 mg/kg , sc)

PPI (%)

8%  (2021)

i nAChR DBI5- 23 &% <, varenicline <
cytisine (% a4p2 4 nAChR EREBIER 2/ L
TSI L ToR LRI Z LM
LMo TV D, & HIT, MEEAEIEIL o7
T nAChR ZE2RIEM 2 A 3% &7, 8, o7
B nAChR [EREIERCTEHE 72 & ORRAEHE D (et
TER LR IER 2 "3 72, 7AYo g~
—I 7R & OFRHMBERERE E AR & L 7o iRR SR
ORFEBED LI TWD Y. RIFETIE, KT
vy 7V T a7 A )T OBEND,
varenicline 72 5 ONZ cytisine D HE A K FIE 1R
L LTorREMEEL DA HHICES Vi
apomorphine # %€ T V& W THRFET LT-.
Apomorphine [FH#5RIAKD DA S BARO RN
F %41 L T climbing behavior Z #5335 Z & 9,
DA AW E M £ A 7 2 @ BRI K0
FEEAGUE I 72 & ONT DA R ER HIE
BFK D aripiprazole 7} climbing behavior % i 3~
L2 ENHEINTND 10 KIFRICENT,
aripiprazole D 5-7% apomorphine #%% climbing
behavior % F&KFHNCHIHIT 2 Z & 2R L
72, 512, ZEEBIFEED nicotine, varenicline
72 5 ONZ cytisine 73 apomorphine #5% climbing
behavior A EICHHTHZ a2 RH L. |
T, nicotine & varenicline D #HI{EFH 1 X cytisine

Opp74
Opp78
H pp86

70
60 [
50
40
30 |
20
10

Control Cytisine
(3 mg/kg, ip)

Apomorphine (1 mg/kg , sc)

X 6. Apomorphine %% PPI EE %135 varenicline 33 X UY cytisine DFEE
fE1Z control(n=16), varenicline (n=9-10), cytisine (n=9)(Z331F % F-¥J PPI (%) + SE % /159", *p<0.05 vs
control group (two-way repeated measure ANOVA followed by Dunnett’s test).
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&b LT ]k 2R L.

=3 F ARIHEDTERRIE, M nAChR FiREL
I LIe ORI T 5 DA O ke
W&, Pl AERSD Z EICENT S, adpf2 B
nAChR D ER o VEEYEAE M A A 2 BRI 4l B 38
1%, 2 &ED DA % K S BRI AE 5 BERUEIR
RN DHREBERT 2 L ST
. EOFEN RIS A B AR TR L AOVR S 0
D, [RIRFIZE 728 G FEWHER 2~ 9. 9
2T, 04p2 7 nAChR #3431 E)%E D apomorphine
%78 climbing behavior (253 % HIfilzh S 1T,
DA #ifDZEACER DB G- LT 2 TREMEDS
EZxohb.

ARFFEIZ I T nicotine X apomorphine (2 &
- T3 S5 climbing behavior Z #i| L 7=.
Nicotine /% a4f2 T nAChR 52 EHIIMIEAZH L
varenicline & it L THRivy DA O IEREELE 2 7R~
J7=% 7, apomorphine THHL S5 climbing
score 28 A5 & PRI,
L2 climbing score Z K F S 72 &b,
042 % nAChR & |3#72% nAChR 7 % A 7
ROIFRERDOEGNEZ NS,

ARFFEIZ IV T nicotine @ apomorphine 7% %8
climbing behavior #Iil| /£ 12 %7 5-7° % nAChR
THEA T EHERT D20, adp2 B nAChR BT
YER %432 DHBE & o7 % nAChR JHEWT1E
% b2 MLA ORILEDEEZ R L. €D
fif B, MLA 23 B 7455 UEH Z 7" L7=. DHBE
1% nicotine DMHIEN %2 Ui DM 278 LTz
B, BEEHE LA EAREERO RN T
DFE R XV, nicotine @ apomorphine #F F&
climbing behavior @ 1l & 12 1%, adp2 7
nAChR £ ¥ a7 % nAChR DPHE7H3 K& WV AHE
PEDSRIZ STz,

PPl Z A3 5 FPiREIREHE & L CRITEAZEE — #t
FR—HREE S LS TS D F72,
apomorphine |Z & - CiF¥ &5 PPl fEHEET
JUlE, DA RSN ER 2 A9 25U R O

L 7> L, nicotine

%8 &
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A7V == 7FEE LTHHASATW S, A0F
ZEIZ B W T, DA ZEEKE SHIEE KD
aripiprazole 7% apomorphine #%%& PPI [ % %
T5Z L& Lz, BEIZ, nicotine 72 HTNT
o7 " nAChR 3 HIAEMR Z A3 % tropisetron
23, a7 B nAChR %41 LC apomorphine %
PPI EEHEZHHFEMT 2 2 L AMESA T
% 1213 PPI [EEIZ%I9 % varenicline DZHRIC
DT, WEBET /MK > TR S TZRERN
HE S TWD. Kucinski 5%, varenicline 73
B RAE DB F LB ET L~ T X (th-
fgfrl mice) ® PPl fEHEAUGE Lo Z LA #HE L
TWb . Goktalay HiX, 7 v MIEBIT D
apomorphine 72 H ONZIERHGH) NMDA SR
WD MK-801 12 & - Tik% & 2 PPIfEE
(2% LT, varenicline NEEEH 2R S 2o
Tl EEHE LTS D RIS T, ICR <
7 A2 T varenicline 7% apomorphine 7 % PPI
PRIk U CeBEH 27 L7273, cytisine 134
ERAWHRGE TRIAEREEEN 2RI 2
7o 7o, Varenicline & cytisine %, 1512 a4p2 2
nAChR #73 flIAEH #5 L OV a7 M nAChR 524
FIMEM %A 325 7. LaL, M nAChR %7
B AT ~OFEEBIFMED 72 % . Rollema & 13,
04p2 BB LN a7 B nAChR (2595 KM,
varenicline TZ#LE 41 0.4 nM, 125 nM, cytisine
TENF12.0nM, 5,890nM TH Y, varenicline
IZ cytisine & H#E L C a7 B nAChR (Z5%F L T &
WHEFIMEZ RS 2 EniE S TG 9. 2
50 Z L5, varenicline @ apomorphine #7578
PPI [ =4 /2% a7 B nAChR 2338 5- L C
WD ATREPEDN R S vz,

Lk, AWFFEICHE W T DA EEI D
apomorphine 7% climbing behavior & PPI f&5E
{29 % varenicline 35 £ OV cytisine D2 %% Lk
2 L7255, varenicline 23 B 7R GEIEMH 27~
L7z, ZOfEMIZIE, o7 7 nAChR 2385 L T
WD RTREMEDS RIR T,
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o7 B nAChR X7 /L% X VA& R 1E
L, ZNVE I U iROBERREFEMR %2/ LT DA
FRREIEEN A2 P L TV D Z E RS SN T
W25 190 PPLIZIE, DA, S-HT BXUW/ L4 <
VPRI R 7R ERE DOFRRER B L, LS
VRS AMREEBUEA O phencyclidine K> 5-
HT2A {EEI3K D DOI (X PPI [EEZFHRT 5 Z &
DMESNTWD D, - T, o> PPl fEEE
TNERWZERLIBRAPBELEZOND.

FIZEAE © ARBFFEIL N O T D 2T H i
LTEY, BRI REFIEMHIT 2.

BEE - AWIEZ T 2ICHTY, ERFHO
YAR— PHE £ LEREBMERE O/NEH
EAEHH L B £

51 FSCHR

1) BRI MEE RS - A RFER DR
BHTA KT A (CQ5-4), EFERE (2015).

2) A . A KREDRREND B2 L
WIR IR DB JE, B OARE R R R HERE
113(4) 368-373 (2007).

3) Morisano D., Bacher 1., Audrain-McGovern J.,
George T.P.: Mechanisms underlying the
comorbidity of tobacco use in mental health and
addictive disorders., Can. J. Psychiatry, 54(6)
356-67 (2009).

4) Dalack G.W., Healy D.J., Meador-Woodruff
J.H.: Nicotine dependence in schizophrenia:
clinical phenomena and laboratory findings.,
Am. J. Psychiatry, 155(11) 1490-501 (1998).

5) Bertrand D., Lee C.H., Donnelly-Roberts D.:
Therapeutic ~ potential of a7 nicotinic
acetylcholine receptors., Pharmacol. Rev, 67 (4)
1025-1073 (2015).

6) Rollema H., Shrikhande A., Ward K.M., Tingley

F.D., Coe J.W., O'Neill B.T., Tseng E., Wang

25

%8 &

7)

8)

9)

10)

11)

(2021)

E.Q., Mather R.J., Hurst R.S., Williams K.E.,
Vries M.D., Cremers T., Bertrand S., Bertrand
D.: Pre-clinical properties of the a4p2 nicotinic
acetylcholine  receptor  partial  agonists
varenicline, cytisine and dianicline translate to
clinical efficacy for nicotine dependence., Br: J.
Pharmacol., 160(2) 334-45 (2010).

Coe J.W., Brooks P.R., Vetelino M.G., Wirtz
M.C., Arnold E.P., Huang J., Sands S.B., Davis
T.I., Lebel L.A., Fox C.B., Shrikhande A.,
Heym J.H., Schaeffer E., Rollema H., Lu Y.,
Mansbach R.S., Chambers L.K., Rovetti C.C.,
Schulz D.W., Tingley F.D., O'Neill] B.T:
Varenicline: an a4p2 nicotinic receptor partial
agonist for smoking cessation., Med. Chem.,
48(10) 3474-3477 (2005).

Walker N., Howe C., Glover M., McRobbie H.,
Barnes J., Nosa V., Parag V., Bassett B., Bullen
C.: Cytisine versus nicotine for smoking
cessation., N. Engl J. Med., 371(25), 2353-
2362 (2014).

Protais P., Costentin J., Schwartz J.C.: Climbing
behavior induced by apomorphine in mice: a

simple test for the study of dopamine receptors

in striatum., Psychopharmacology (Berl), 50(1)

1-6 (1976).
Bardin L., Kleven M.S., Barret-Grévoz C.,
Depoortére  R.,  Newman-Tancredi  A.:

Antipsychotic-like vs cataleptogenic actions in
mice of novel antipsychotics having D2
antagonist and 5-HT1 agonist properties.,
Neuropsychopharmacology, 31(9) 1869-1879
(2006).

Takahashi H., Hashimoto R., Iwase M., Ishii R.,
Kamio Y., Takeda M.: Prepulse inhibition of
startle response recent advances in human
disease.,  Clin.

studies of  psychiatric



12)

13)

14)

15)

16)

FIRESPNE 2 SE 24 TS

Psychopharmacol. Neurosci., 9(3) 102-10
(2011).

Suemaru K., Yasuda K., Umeda K., Araki H.,
Shibata K., Choshi T., Hibino S., Gomita Y.:
Nicotine blocks apomorphine-induced
disruption of prepulse inhibition of the acoustic
startle in rats: Possible involvement of central
a7 nicotinic receptors., Br. J. Pharmacol,
142(5): 843-850 (2004).

Kohnomi S., Suemaru K., Goda M., Choshi T.,
Hibino S., Kawasaki H., Araki H.: Ameliorating
effects of tropisetron on dopaminergic
disruption of prepulse inhibition via the o7
nicotinic acetylcholine receptor in Wistar rats.,
Brain Res., 1353:152-158 (2010).

Kucinski A., Wersinger S., Stachowiak E.K,
Becker C., Lippiello P.,, Bencherif M.,
Stachowiak M.K.: The effects of varenicline on
sensory gating and exploratory behavior with
pretreatment with nicotinic or 5-HT3 A receptor
antagonists., Behav. Pharmacol., 26(1-2):217-
26 (2015).

Goktalay T., Buyukuysal S., Uslu G., Coskun
A.S., Yorgancioglu A., Kayir H., Uzbay T,
Goktalay G.: Varenicline disrupts prepulse
inhibition only in high-inhibitory rats., Prog.
Neuropsychopharmacol. Biol. Psychiatry, 53:
54-60 (2014).

Corradi J., Bouzat C.: Understanding the Bases
of Function and Modulation of a7 Nicotinic
Receptors: Implications for Drug Discovery,

Mol. Pharmacol., 2016 90(3): 288-99 (2016).

17) Sipes T.E., Geyer M.A.: DOI disruption of

prepulse inhibition of startle in the rat is
mediated by 5-HT(2A) and not by 5-HT(2C)
receptors., Behav Pharmacol, 6(8) 839-842
(1995).

%8 &

26

(2021)



