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Fluvoxamine ameliorates cognitive dysfunctions in olfactory bulbectomized mice
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This study was undertaken to examine the effect of the selective serotonin reuptake inhibitor (SSRI)

fluvoxamine on cognitive dysfunctions in olfactory bulbectomized (OBX) mice. In the novel object recognition

test, OBX mice significantly decreased the exploratory preference in the retention session, but not in the training

session. OBX-induced cognitive dysfunctions were significantly improved by chronic (3-week) administration of

fluvoxamine (30 mg/kg/day), but not acute. The present study suggests that chronic fluvoxamine treatment may

ameliorate OBX-induced cognitive dysfunctions via a mechanism involving enhancement of synaptic plasticity-

related signaling. Therefore, SSRI such as fluvoxamine would be potential therapeutic drugs for the treatment of

the cognitive dysfunctions of Alzheimer's disease.
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TV NA <=3 (Alzheimer's disease: AD) %
Lo LT HRBAEDFIEIIE, T4 DOBRBER
REFBEPEDL 2 EPHSN TS, RBAVE
DIERIE, FREIR & FEERICKE 22129
NI, FOHRAERIZ, oMM & -
THIZEIENDREREETH ), TOFEIR
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HrERicsE, BEOAGEOEIKTILZ L
"o, HEEORSE, FEMSTFOMBY, HBEAEL
HSHRE L 7o o T b, AD OEERDO—>TH
% 9 DFERFEBIZIL, serotonin (5-HT) kLt RE
BT PEE SN TS, VEIzIE, AD BF oI/,
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7 % serotonin transporter (SERT) #4*? B L °
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® T selective serotonin reuptake inhibitors (SSRI)
FoPL) DEMEHSING. Foil) 2EOEH
Wi, £/ 7 3 RFUIHES TT X ¥ OFRERE
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G AEEBMERIE, By S T AT S SERT %
HET LT EI2L D T F T ARBRO 5-HT =% HE I
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ALPEHEN TS, 60
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B, RILDFRFER TS 2R EMRA2Y AD O
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7z. 9 SSRI I BB RECERN HATRRD B 1L 5
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1. EAHY

FEERIZIIMRTE 24~26 ¢ © ddY SlEE~Y A (H
AKSLC) Z#fH L, EBRICHT 2 TER
22+2TC, BES5:10%, HABEY A 7 )V 12 FEfH
A4 27w (BHEA 7 :00~19 : 00, KE#A ;19 1 00~
7:00) O—BFHETTHELL. AHEIXTTA
F v 7= ({30 cm X 20 cm x & & 15 cm)
WI0EOHEETEHE L. o 0BWIdFHAEY
fivp, BEOESE (G E3E F2) BXOKEHERIC
IS 272
2. WRERFEHE

Pentobarbital sodium (50 mg/kg, K HANF &L H
) OFEFEAN (p) 52X 0 REE, ~7 A%
Pt A2 B L2 [ L, RER (OB) OB LIZHiAHH]
RV T2 APTEEE ISR 2B, Wl (e
TH, C-12 85 R > 7) 12 & - T anterior
olfactory nuclei # &3 OB D (31T2/3 VL ExdEH
L7z, &512, fgifE~ 7 A2 spongel (7 AT F
AGHER) TREEZFERIM L 72 OBX FEOFify
L BRBOERERE T L7012, WHNIZLS
OBX 1317H 3, OBIXFZ 2 2w X ) IZR%H
\F, spongel TR %EZEWZZITDO~Y T A % (ETH
Tbbe e (sham #f) & L7z,
3. EAEVSSLUVHRERE

fE 1%, SSRI @ fluvoxamine (Sigma-
Aldrich, Inc.) % f\27z. Fluvoxamine (&, E# &
Wiy, BPEN Gp) &5 L7 %8, ip.
T OY4E1213 0.1 ml/10 g body weight D E|& T
5 L7 x5 FEBROBICIE, Mk 14 HEIZ
fluvoxamine % #x5- L 7z, x5 EBEOBIZIE,

fit% 14 H H 2> 5 fluvoxamine O 5% BA%G L, 3
HEEH ip5- L7z
4. Novel object recognition test (NOT) BEI%E

)3 F v TRz black box (#f 35 cm X 1
30 cm X & & 30 cm) I, 3 HIHERET 10 47 7
¥77r—aryixl, 4HBIZZDbox WIZT W
TR=VBIPayE Ny MEAR, Y
AN 0WE % 2 S 4H# (training
session: FEATT) % 5 M T o 72, FNFREAT 1 e
M F 7213 24 B #2012, 2FE5H O object @9 b A4
DWHE % 4 Relp o 72 HLO object (&) &
B LS & OB M 2 R & 5
SrMHE%E (retention session: PRIFFRTT) L7z, 3
Yo% 513 NOT #l5E D 30 53 Hil2AT - 72, WAL,
ZNEND object ~NDOEEREATH) (W, Ro, fil
nNz) oWEENEL, HRFEHLZ. %5,
TTOTESERIL 10 : 00~18 : 00 £ TORMIZ
117z,
5. #EtiE

FERAGE R, PHEOBEERETRLE., AR
EMGENE, 2 B OB e E v, ZhbL
FoREMOREIZ LTIl BT post-hoc test
WP, Fisher @ PLSD Mg 217 o 72, fEb&aE 5%
DTFaFEEAHYVELTHELL. &8, ZoMK
SEDENTY 7 M IZ1% Stat view-] 5.0 & W7z,

o S

1. Novel object recognition test (NOT) (Z& 7+
% OBX D&

FAiit% 14 HH D~ 7 A28 % training session
(F#iat1T) B & OV retention session ((FEEEL4T)
H5FHIZBT 5 2 00WEIIH T 5 IRETE)
BEBLPLOOWEIIH§ 2zl L 72,
T ORER, sham #F & L OBX HEIZB W T
training session 2 8} 2 HREIT B = (LI INET] T
Holzh, AELETRDO N> 72, Training
session 1 FF[H B X N 24 EE[E 2 O retention session
2B 2 RWETE RIS CA B LR EIXRD
LN7ero7z [Fig 1 (A) and (B)]. F 7z, WLt
DWW, training session (2B W CHlj#EE L B
flil # @ object IZxF L T 50% O WELFHE % IR L 7.
LA L7255, 1HHB X 0824 FEf 7% retention
session (2BV>"C, sham HEIZHTHYE (203 5 WELT
P L 7z, —7J, OBX BIZBW CIdHHmE
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Fig. 1. Novel object recognition memory on the 14" day after olfactory bulbectomy in mice.

(A) and (B); Total exploration time towards both objects in training and retention (interval; (A): 1h
and (B): 24h) session. (C) and (D); The exploratory preference (%) on the Y axis is referring to the
preference toward the novel object, thus meaning the ability to discriminate between novel object and
non-novel object. Vertical bars represent standard errors of means (S.E.M.). **P<0.01 significant
difference between sham and OBX group (n=10-15 per group).

3 Sham (Saline,i.p.)
— X

Fig. 2. Effects of acute administered fluvoxamine on
OBX-induced cognitive dysfunctions in novel object
recognition test (NOT).

The retention session was performed 30 min after fluvoxamine
administration. Vertical bars represent S.E.M.. ""P<0.01
significant difference between sham and OBX group (n=10-15
per group).

[ Sham(Saline 3week,i.p.)

Fig. 3. Effects of chronic administered fluvoxamine on
OBX-induced cognitive dysfunctions in NOT.

Vertical bars represent SEM.. *P<0.01 significant difference
between sham and OBX group. #P<0.05 significant difference
between saline treated OBX and fluvoxamine treated OBX
group (n=10-15 per group).
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[Fig. 1 (C) and (D)].

2. OBX v ZADFEBMEEC3 T B fluvoxamine
AMBREORE

FAfi % 14 H H D OBX ~ 7 AHR L 72 5B M &
\2XF 3 % fluvoxamine 24 5- 0 B2 ST 5
HAYT, fluvoxamine 30 mg/kg DHE* ZNZFh
OEIHG- L NOT ZillsE L 7.

ZO#ER, retention session (Z81F % OBX #E 1
540£6.0% x5 L B EEhE 2 HIH L 2 WHETH
4 fluvoxamine 30 mg/kg D EVER G- L 72 OBX #ix
60.1£32% & AELZITRO LN Lo 72 (Fig 2).
3. OBX v AMRHEE ICX T % fluvoxamine

B EDRE

R E 2R 9 5 fluvoxamine 18 8z G- 0 522
#MEt4 5 HIYT, fluvoxamine 30 mg/kg O H &
T NENORZ 3HMS L NOT Zillle L72.

ZDOHEF, retention session (Z81F % OBX #E X
54.0%44% 2%} L fluvoxamine 30 mg/kg O 18 ¥
HAZk ) OBX H13649+1.8%E AEICHML 72
(Fig. 3).

Z =

KBFZEIZ BT, OBX FFZHErRAIBE E 25T 5
SSRI D% #ESL 72012 NOT =47 - 72, FRHIEE
RREICE L TIE, N TOHRICERELEIETH
5 EPNERESNTEY, W NOT 2 EHIEEY
TR ENEZFICEOLNL 2 05, BEK
HFHRARLEEDZRARL HikTh b, W 2H)H
BN EE THW LN EBREAM R, JUH B
RAEBS THRKED LD 2 OHIBEZ 2T 5 L
Vo 2R G2 A2 FERBLE L IZR R ), A
%52 %W NOT 3B A ROB 2 FIH L7253
ABRETHL 2 D5, BHELIIHVLENTRS.
OBX ¥ ZDBHIFE/IEL, OBX % 14 HEH 25l
5E L7z, Z4d OBX % 14 H H 252 B) ] RO
£ 910 13 X (N Head-twitch response @ X 9 72+t b
= VBEATE Y Lo S BEATEANRIE L T3
THENPSTHAD. Fig LIZRL7ZE DI, sham B
BLXUOOBXH#EL L, fil # D object I2A L THY
50% DWEMFEA R L7z, LA L%A's, ffiam Cib
N7z & 912 OBX B3 BB T CIlERERITE DS
Wt A2 ERMESNTVE Y )Y KEFZET
X, 1B % @ object |ZxF 9 % EEEREEM 2 M52 L 7228

MR CE LE o7z T OfERIZ, NOT TO
training session x4 A 3 Huih 54 H 10 43 &
DOFEBEBNTHHIZEENES L 72729, training
session 12 BT 2 EREHICHEBE R EDV o720
DEEZ NS, 24 FEfM 1% D retention session 12
BWT, sham BEITHHWE IR T 5 TR
5% LMLz, —7, OBX BRI BV TITHHY
BZxf 5 BRI # 50% & sham BE & LR LA
B L, ZoZeErs, OBXHIZBWTE
HZEMRERENRO LNz, 612, EHIZEH
RELZT I EBERREE (1%
retention session) b OBX (2L W EEZ /R L 724
# [Fig. 1 (C) and (D)] &, FHHZ=HE RO
i Cd b TRE® BLOBHEICBIT S Y-k
BOME D L —F L7z, TS DORERIIEE Y A
T AREN L) BRERLWE S~ L CRAMEE 2
g Ew) LaEiomE, ® $hbb, WEREH
MEHAL 2 3 2 MMERAL, B 2 1358 - LRI EE
IZE 2 H o T L RbkE, WS 1 & &%, OBX
2 & o THATHE DM AT 2R 29 2 LITRR L
TV AU REMEDRIE S 7.

5-HT #ifs A%, I ik, 7 vy I VR
ORI UAEEB X O GABA Mk & M EAE
ML, FECREICHEEREZHZR LTS, 5
HTonmc F721E5-HT  ZHBART T= A M, 5-HTa,
5-HT3 B L U'5-HT s XHEMRT ¥ & T= A b,
FEEEDO IR OREICEG T 5 L w)
HEDDH L. 20 WRAYIZIE positron emission
tomography (PET) 2X ) AD 2EF D 5HT, =&
HAs, a v bu— VB L) ORREE L L,
W, WMMEIZBWTHAD L Twa 2 EpHiE s
nNCTHH, 2V LW5EED OBX 81 & Fv 72 £ 5
BV T5HT AR O T IRBICHET 5
calmodulin kinase I (CaMKII) LX)V L
TWwWhZexHmEL TS, D L7z23->T, OBX
FH MR E XM (2 BT B 5-HTon TEMEERE
DI THHEE L TV AL RMEDH L. &2 TARIF
eI BT AD BE O RFEIEIR D RHE R D D%
BHOHERED \ZHW SN TV 5 SSRIIZH H LG
L7225, fluvoxamine ® 2%#% 5 (Fig. 2) T
37 B G-12 & o T OBX 5 MR 2 A3k
#L7 (Fig3). ZokEIE, LIETo#HE T Morris
DK KRB A FV 72 OBX 7 v b O 2L ERE
£ SSRI Td 5 fluvoxamine 3 & OF paroxetine 12
WHEGICE-oTeEL -2 e b2 =535, 40
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O fluvoxamine 12 & 5 OBX #F 5 MERRAIE £ D%
PERICIZ, EEEM 72 5-HT FHLY sAABHEEH OB
Gougttiad it EZ b, ¥R 6,
fCH IR 72 X 912 fluvoxamine @ 5-HT OFHLY)
IABVERIII G ERIZRO 5N LAY, SRR
RECLEMER X, &M Tid < 3AEMOEMERS 12
LoTHROLENT2N5THAH. Fluvoxamine 1L, 5-
HT FE) AAHEEHOMIZ, T v MIZBWT
fluvoxamine &M 512 & - T, BPITIEE DO L=
FEE, SOHIITEFICHEETHY, 261, Wik
WEEYEIC D B LT A i H sk ol s o 2 N 1
(brain-derived neurotrophic factor: BDNF) @iz
TEBIHEMT H21EH b AT S, 2 o SSRI T
i, fluoxetine DG L > T ADMEEIZBIT
% CREB (c-AMP response element binding protein)
OBAETIFBDEEINT 5 2 & 20 2 BDNF N7 1O /K
H~ 7 2B TR AR R HEVE F O JES 2 23k
HENTWE, IN60ME2 5, fluvoxamine 2
P3z 512 X % OBX 581 RR AR U s O HIbE e
DOEDE LT, 5HT B AAMHEIZL Y 5HT
DML, 5-HT &Mk &%, CaMK, protein
kinase C (PKC) #{fft&+, CREB ¥ »/57 @
) Uit L, ®mAERIIZIE, CREB % » /37 @
) Y ERALIZ & o C, W T BDNF #I&F DOFH
HEINL, R A LR T T OB D 3B &
ZzbNb. D E7, fluvoxamine (& o, 52 AH]
BAER 2 SMlileN Ca2t R 2 3N &9, RN
|~ BDNF 7 880 & & i o] 8 14 2 B o L RR AN o
ZUHTHILEIHEINT VD, 7 20D o) XH
HIZECIEEZ FEoHEY & L T fluvoxamine,
fluoxetine 7 & @ SSRI AS[EE SN T 5. % L7z
255 T, @M% fluvoxamine 12 & % OBX #5472 AN
BEE O ERFE X, CREB © 1) ¥ E1L<° BDNF %
B & v o 72 X9 M N TERRIZER O N b
HE 2 BN & S RRHIBRBE & O3 S 7 REMEAURIE S
N7z, &, S5 FAEWFERE N SREAE LT
%12 £ ) CREB % BDNF O & 50 % fEfl 12 #ss
TELULENHDLEEZOLND.

UEoDZ &A%, SSRI T 5 fluvoxamine 1214
513 AD BB ORI IEIR D 27 & § HFZAEIR b
RS BB RIE S Nz, S, RRAEDR
Feik L L CREMAYIC SSRI & v Z L 12 & ) 5840
JEOET 2 BIE S5 2 RSN D,
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