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ENTELEYEFNVIBEHCELEDNE L, IUMNSFLOERERY S o TRMER PRI 250K ESTH, &
NETOEWEF VT 3MRAMREERTH 5. REAV LN TH 3T TV RETEENEEL, T0%
PREBOMEHE WS HWE L S IFRR I DEOBEBEL LD I3 5EFYOR 7 ) =V S FERIATH S, 5%
&, HETEMe TV LTS 707 VA B EOHEMeEAT2 s, HErEL THL2HRS
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TOWFE»S, 5 DFROREIIE—EHEGHLERNES
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W3, SEEOWRFER L UT, EHEMET-OmEgs, H—
BEFEY—7y b EU-EEERINL, BT a4
a7 v EORREMOESICLD, Sramhoes
ORNCFRER LD 2 kD LT 388 b H 5, Lal, HBE
TAZRFAPS 2EEM e Ry 2 v EORFREEMLS LY
YTACTARCFERINIbDOBR-AWZHE>TBY, &
DET?, FHLUWEBEEDSY —~F v bR F5 25T
BEIRTWRW, B FEEHRELEFRCZENERD
BEAZSLaY N o— VOB FEEE LR TRIER SR
FRENE L, ThDPHEEPEEIC L TCWBERTHH 2,
TITHRBEEOHFCEA 2o T 2008 ET
MTHY, AR CEHBREOMBCERL DD, RLIMTo
TWAET7 70 —FIDOWT LT 3,

*T351-0198 FETHAR 2-1
(BURIEERSE © BIIRD)

FSw PRIV -, #7574 FIBHF

B E FIL

BEM SN T 28 ER Awicge 7 % Table 1
WRT, CTherRehaEdiE, WThbERR by
A& [5DORE] 2EVHT DT, BETUE R
L@ e T VEIMIRS O L ZBTFELEYL, L AL
BB D DFTE T VENOEE L Mckinney & Bunney
WEo TRIES N2 HOT, DRAWHSE + TORREW
JRILTw3, () FENCEE TS 2THESFET
%, ()HREBINZTEHEEIE MTBW TR IRE
EEEOREER L o TEIET 2, (v) B2 2WEE LY
HIEAEETH S, LI dDTH2 (McKinney and Bun-
ney, 1969), Tablel W H B EFMITWTNOEED H-
B, (V) BTG oAy BSRE kY, BRI
EEBRE LB & U (FERENREL 2 ODERTDH
5. UTeRKRNL2EL DT VIz0 W TEBIEFRR R
R,

1. MRk X b (FST)

BEEIAGKT A PEEFVEWS T VEHERTH Y, Por-
solt Bk DIRIE& N7 (Porsclt et al, 1977). TD7 A
MK E R o - FIERS B R AN, SEFIRICIKDE,
—ERHNOMEFFEEEE T 2, WHAKT A bZLo
THERT 2 \EIRM L [HEEREE] %25, 8-
THEEWIRERH IV EI DRBROSPNLE LS
TH 5D, LEFWICITHERISAT ATz D> b u—
VTERWIREBICER Lz L8, BRLTELZLE
REEThzans, EECHCOEES»S, HETHE

B 5

FST : forced swim test, GABA : y-aminobutylic acid, LH : learned helplessness, QTL : quantitative trait loci, SSRI :
selective serotonin reuptake inhibitor, TST ! tail suspension test
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Table 1 Examples of animal models used in depression research

Model

Main features

Forced swim test
Tail suspension test

Learned helplessness
Chronic mild stress
Social stress

Early life stress
Olfactory bulbectomy
Fear conditioning
Angxiety-based tests?
Reward-based tests®

Cognition-based tests®

Antidepressants acutely increase the time an aimal struggles in a chamber of water ; lack of struggling
thought to represent a state of despair

Antidepressants acutely increase the time an animal struggles when suspended by its tail; lack of
struggling thought of represent a state of despair’

Animals exposed to inescapable footshock take a longer time to escape, or tail to escape entirely,
when subsequently exposed to escapable footshock ; antidepressants acutely decrease escape latency
and failures.

Animals exposed repeatedly to several unpredictable stresses (cold, disruption of light-dark cycle,
footshock, restraint, etc.) show reduced sucrose preference and sexual behavior; however, these
endpoints have been difficult to replicate, particularly in mice.

Animals exposed to various typés of social stress (proximity to dominant males, odors of natural
predators) show behavioral abnormalities; however, such abnormalities have been difficult to re-
plicate, particularly in mice.

Animals separated from their mothers at a young age show sonie presisting behavior and HPA axis
abnormalities as adults, some of which can be reversed by antidepressants treatments. .
Chemical or surgical lesions of the olfactory bulb cause behavioral abnormalities, some of which can
be reversed by antidepressant treatments.

Animals show fear-like responses when exposed to previouly neutral cues (e.g., tone) or context (cage)
that has been associated with an aversive stimulus (e.g., shock).

The degreee to which animals explores a particular environment (open space, brightly lit area,
elevated area) is increasd by anxiolytic drugs (e.g., benzodiazepines).

Animals show highly reproducible responses to drugs of abuse (or to natural rewards such as food or
sex) in classical conditioning and operant conditioning assays.

The ability of animals to attend, learn, and recall is measured in a variety of circumstances.

Most of these tests are available in rats and mice ; the tail suspension test is used in mice only (from Nestler et al, 2002).
a: Examples include open field, dark-light, and elevated plus maze test. .
b: Examples include conditioned place preference, drug self-administration, conditioned reinforcement, and intra-cranial self-

stimulation assays.

c: Examples include test of spatial memory (Morris water maze, radial arm maze), working memory (T-maze), and attention
(5 choices serial test),

Immobliity

30 cm

Fig.1 Rats undergoing forced swim test (FST) behaviors.
The modified FST to assess the role of monoamines in
Rats can engage in at least three
different forms of behavior : immobility, swimming or climb-
ing (from Cryan et al, 2002).

antidepressant action.

Ty PBETRTRAREANWTCHS DEDA YY) —o v &
B DEREREE TIIE
MY 508, MIALKETHEFINZ Y, LhL, 20572

EL{{TbnTws,

Swimming

MIT TR 2AWES, Lo b = CFERD AAR
EHFITH % selective serotonin reuptake inhibitor (SSRI)
TEIRBPE SN NI ECERTRETH 3, Lucki
(1997) &, Sy PREBEAWLRE YY) V¥ —DES
15~18cm % 30 cm 2 ¥ TOEL, &5z 5B ORI
THNBTHETHET 5 FEEHZE L (Fig. 1), Zhic
& D178 % climbing behavior, swimming behavior, im-
mobility @ 3 D WHT 3 2 BT E B, SSRI L swim-
ming behavior (CKUWIEH) ZIEMME ¥, %7 immobility
(REERD) 2R S L 2L EIAL, chETRbonly
Dol EEIOR B HERT 5 Z LS ERE L 22572 (Cryan
and Lucki, 2000 ; Cryan et al, 2002).
2. BEZE5X+ (T8

ZO7 A Mb FST Rk, BB ERE L C—ERH
DO T L s OREFEPEET 200 TH S, ESHE
M DEOBRE L VEDST 2. FSTLER 3D
SSRI DEHEMR 5N 2 Z £ THB (Porsolt and Lenegre,
1992). a5, o b= VBEEIB(G-HTIB) 7 7=
A METST CTIREBIRE2EMS ¥ 5—7, FST CIIE
DEEL, IO DOFERIZ TST & FST i35 DkEBoE X
ZAMERFEL CwE EEbns, 72, 205D F X b
B B WEIGRI M DERE I L B HENT Y ADR
MIZE D B2 B 2 LRE SN T 3 (Van der Heyden et

Climbing
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al, 1987 ; Vaugeois et al, 1996),
3. FEUENSy P (LHS v })

bbb/ XEEFNLELTH SN (Overmier and
Seligman, 1967), O b CBEE bHEAZINS LK -
jedS, 7 P TOWRNBEL, e bF vy PEAVWTT-
Twd, Y7ATRERNSEEL 3hTwizd, i~y
2 COEHES HE& iz (Ukai et al, 2002; Naudon et al,
2002). FHEE LTV S—HLR Y % PR Y 7 2k Hv
Teb DB HBH, BRARBEOFEEACTWSE, BEW
EM?vb%ﬁwDW®%%vawﬁv?xwkh
(Fig.2), RZV vy FroBHRE2E522, BES Yy RZO
Tyt vayZhoEBEL X5 LBEOEEIICEITIATLS,
BRETINEC LI Zo TR O TCHOIMETDH 7 v b
vay I B2, ERNRATARZTRI LIRS,
ZORT R ET L RS [EH] THH I L REEL,
WTNEET 2 Z L 2EO L5k 3, ZORBIERKIG
S OWDETNVELTELLNTEY, - 0EHE
DSECERRHET 2 2 & (Musty et al, 1990), 2»DHi> D
BEW L VEHET 2 (Geoffroy et al, 1990 ; Nankai et al,
1995) Z a6, FST BX U TST B, 719 2FEOHER
KHWbONTWS, BRX OMFEETITo R E Fig.3
&%, LH 7 v b 2EBAHEKEESEE (LH-S), fluoxetine

B 58 (LHF), imipramine 58 QCHD D3 207/ v—

P, BERBERER T, LHS Tilka v b
O — VR BB i EE R SR AN L T B D, imi-
pramine ¥ & U fluoxetine %51z & D EBELBBIIFE
(2 Uz, fluoxetine 5 HEC 13 EREEHIR O WD A
imipramine ?Q%—EéﬁbZ#EN/J\ oo, TREREFERZBW
<T imipramine #* fluoxetine & D BEED 3 DFEEZ L
THHILEMGEL TR 2 DL Bbhs, B, 40 Y

Fig.2 The shuttle box used. Rats were subjected to in-
escapable shock (IS) pretreatment (0.5 mA, 10 sec duration,
shock interval 1-5 sec, 160 trials) in a Plexiglas chamber
(460W X 200D X 180H mm, Muromachi, Tokyo, Japan).
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Fig.3 Mean number of escape failures (+ SE) during the 15
avoidance trials. Controls (#=15) were not given inescap-
able shocks. The rats exposed to prior inescapable shocks
were tredted with saline (LH-S) (#=10), fluoxetine (LH-F)
(r=7) and imipramine (LH-I} (»=9) once a day for consecu-
tive days (days 2 to 5). Escape failure refers to the failure of
animals to move into the safe compartment during an elec-
tric footshock (0.5mA, 3 sec duration). % : P<0.01 and
#% : P<0.001 by Tukey-Kramer test.

ChloTHITEb¥ TEolzcongenital LHS v + T
BAMVRIZE DB S5 BDNF (brain-derived
neurotropic fact;ol?) DEPMBRLNZ AT EBPRES NIz
(Vollmayr et al, 2001). L L, R FVRiZk2Mhan
FaRFurBEERIOBTH EHELTHY, congeni-
tal LHS Y b ClranvdFaxsa>y-BDNFoh vy 7Y
VBB o TWRWT EOHER S Nz,
4. RIRAEHE T

v P OFEIOERERENET 5 L, v AT B HE
QM e &0 L WEBRE T CO hyperactivity &%/
& — > DE. I, passive avoidance learning O KB DL
L71TBIOE (LB R OB X312k D, 5 DmIciEl
LR 2R3, BERR R A = X AR EP TR W,
O OEOBEEHRE TREREORERRES LWL O
D, RERS L VERABOUESRSND LHWiEs T
e, BERTORI SEORIGE LB LTEY, 7
NWELTETZEEZONTWS (Kelly et al, 1997), &
NETE, BFEETOR D b= Y HRADOTIHE (Zhou et al,
1998), A PRI L BT b= rRBEOREA (Connor,
1999), 7 —7 > 7 4 =V FEOF L RETICB T 2158
MO E L IREETOINVY 2 VBEREOTE (Hoetal
2000), IFa burEHERT, Vv hRI T (Bis
sette, 2001), ==z —u-7F F Y DD (Holmes, 1998)
REPREINTV S,

B FLER W
FOBRBRERETHRRAEDCT 0 —F

FEHRO LS REYETVE, ChE TEYOTHR E L
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T, HOVIEEBEONTOHBEFNTOMEE BHREST S

BRI TRV NTELLDOMNMELAET, IO5LIAMD

5 V=l o s, BEOERSROHEBEOMRBIERS 1,

5 LTHFRADHFOHKEE TR E » 2 RIS

Hoveht, HEDT / AHROMS & DT O & 5 2#

LnFEEREond ko,

1. §MER&FIA LA BHMEREFEHEN (quantitative
trait loci (QTL) analysis).

Bk L7z & 912 FST % TST % £ D s { D h O FHiH
TRTVACRRERNEET 2 LBSPELERD
(Vaugeois et al, 1997; Lucki et al, 2001; David et al,
2003), & e I & o TRBL R WFHER 5D 5 & & bl
£xh3 k3o (Mayorga and Lucki, 2001), & b
BT B3 DOWFHERI DDEEREN, FRPFERYL
B U Eafmerd [BPE (quantitative trait) | &
WX A, v AICB T B FST, TST OMEEIREHE b BHEE
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BALB C57BL DBA C3H

ThHY, BHEEERXIT 2 BECTER, FREOER S
SkE R O BEERTRD B I LW TE S (BNPE
SBEFEE DN (QTL analysis) ), $&% &, BALB, ¢57BL/
6, C3H/He 8 & ' DBA ® 4 B <7 A %A FST &
TST 2ME L7z & 2%, WT X PiZBWT c5TBL/6 Tl
IEBIRERT D — B R ¢, C3H/He BB LE T &b o
(Fig.4), #Z TEBRE2XEL T3 REFER QTL
A £ D3R 3728, c57TBL/6 & C3H/He & b F2 i
560 JUEfERL L, T DML D DNA B &, €7 4
bl 120074 70y 754 be—h—2HnTH#
BFUMEI LI Ui, £ LT, B L OB &
BEFE B I E S ¢ MRTE U T Fig SR THER%E
B, QTL R0 B4R BB L THRE2ER I
o (88, 2000), ¥ A7 4 ¥ P<0.05 %723 QTL
i3 BST 5 A7, TST TAAFRRWIEE R, 58 HRE
s 11 BREFEBOTEEADT A PCEEBEL TR

B

300 b

200 i

100 §-

Immobility time  &ec / 5 min/

BALB C57BL DBA C3H

Fig.4 Four mouse strains were compared in the forced swim test (A) and tail suspension test (B) (from Yoshikawa et al, 2002).
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Fig.6 Genome-wide scan for tail suspension immobility. (A) Graph showing the genotype vs. the mean immobility times in the
tail suspension test (TST) at significant locus pairs are indicated. The double B6 homozygote at the locus combination of

D11Mit271 - DXMit172 showed a lod score of 5.6 (significant at & =0.01).
(B) The double B6 homozygotes at the locus pair of D6Mit183 : D11Mit271
% : P<0.05 (from Yoshikawa et al, 2002).

genotypes. % : P<0.01 by Bonferroni/Dunn test.

showed a lod score of 5.0 (significant &=10.05).

Parentheses show the number of anirnals with indicated
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tail suspension test (TST) are shown.
approach under the unconstrained genetic model.

Lod score plots for the whole genome obtained for 560 F2 animals.

The results of both the forced swim test (FST) and

Lod score were calculated using CARTOGRAPHER and the composite interval mapping
Thresholds of significant linkage (genome-wide P <0.05) for the FST and TST

were estimated by permutation analysis, and were 3.65 and 3.60, respectively (from Yoshikawa et al, 2002).

A Control vs LH-S LH-S vs LH-F Control vs

LH-S vs LH-|

LH-8 vs LH-

Fig.7 Venn-diagram selection of LH- and antidepressant-
associated transcripts in the frontal cortex (A) and the
hippocampus (B). The comparisons were made between
control (#=6) and saline-treated LH rats (LH-S) (n=6),
LH-S and fluoxetine-treated rats (LH-F) (»=5), and between
LH-S and imipramine-treated animals (LH-I) (n=5). The
number in each compartment denotes the number of
differentially expressed transcripts between two groups.

BNl 35 BEFHOICAY YR (BERECEE
ERIZTREFEMEEERS) 2RE L L 2%, TST Tk
OB EACE 1 BRER B 1L BREaE: X REHK
DREFEOEAEDEWEEZ LOD 227 2RL, &
BoERAUTLRETHHEEFROEESER AN
(Fig.6), FST & TST DA BV THBL, HDOTE X
FT4v 7 RMBELDOEUNBLGBED v —F—
[DIIMit271 1558, & b Rfk@ 5q32-g35 YT 3,
ZOERITERES %5 (Edenberg et al, 1997) R ZEE
(Crowe et al, 2001) THEGIWESINTHB Y, GABALV

LH-S vs LH-F

Fig.8 All animals were plotted with respect to the first '
(blue), second (green) and third (red) principal components.
PCA was performed on transcripts in the frontal cortex (A)

and hippocampus (B). Yellow-colored dots represented con-
trol animals, green for LH-S rats, red for LH-F, and blue for
LH-L

Y —-DH T2z, al, ab, B2, yl, BI—FEH
Tw3, GABAL VY7 —RE bBnTbiErasH
NESNTEY, KOHEE L OBENE OAREME 2 RET
AERE LT,
2. EF N OREFERER

99504 7Ny PEEA 277 XADT 7 b
EREFIRELE, wWAWLAREYDY /) LAERS EHER
HETEMINTETVLS, FLTSETODE I KEYOM

 BEFENRLTAOTERL, VO LAREEET 5T ANT

OREFOMREL 2 v + 7 — 7 BREERCERT T 5 FED
WMo TE T3, EROBETFHRABITETDS
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differential display % ¢cDNA subtraction iwE- 7{b 3
CHERRE PR L L DNA microarray 254
U7z, 25T Affymetrix #8280 GeneChip i 1 D 0#
Bh oL EENLHAT — s BESNIONEHTHY,

BRENTHIGT 2 BETFOHNE L LT ORECHRER
RIFTH 3. v O GeneChip 13 EST (expressed
sequence tag) &t & 7 24,000 {HOBETHIH A H

BRNYVIS 74 —DF 2 ud—1ckh, ¥5 A58
FTru TtV X2 VAF FOEEIRESH L .

bOTHB,
HLIGFROLH Z v + & Z D GeneChip 2 A& 5

RS DFETH B imipramin 2B E L8 (LHD ®

SSRI o fluoxetine #15 Ui-E (LH-F) B X EBEaE

AERESULE (LH-S) ORIEES L UEE» S RNA

HH U, GeneChip iz/nA 7' 54 X8 S RBETHRELE

DRONICEBETEBAN, ~VHEb L CHEAlITca >
b= RV BB ENEIE U EBETF, fluoxetine 77
JCEIE L IZEEF B L U imipramine 72 KiG L 7238&
EF, DLEVEAESCH L CREL P BER 8
AT2 (Fig. 7). REZEETIX EST 24t 34 BETF, BE
TREST 280 BEOBETHLHSEHETIY bu—

LEEED LB, HMEEDIUEE L b2EKYA A
YT VANVCHEINBEFEIRTLHS 5y b T
BETL W, BEECBWTIE, o b=y 2 ASAE
(Htr2a) 8& U4 2 ¥ b—n-3 Y VERSEE1E (Ipr])
BENFNI b —VEITEER166E, LIELERK
BALTBY, »wihd fluoxetine 8 X ¢F imipramine @
BEHCa Y b a— AL _ L 2 CEELTWE, ZRhb
DRERI, TNETOE) 7 I VEHRCHEAT 2 H0TH
5, ZOMOBEEF TR, MOFKECHITERIZES T2
b Tws Limkl BEFHLHS Sy bTar b
O VBT HAEBIRA (9.5 8) LTBY, HEHcE
BT oTeb OO, imipramine 5k bo—

MYNRVIZETEETZEANE Wiz b,

LIMK 1233 DI0H L g —4 v b Th 5 THEENRE
ENTe, EREBREWERLLTRE, Tuxy sy
D, BRERRET (Peds) ¥ LHS Ty hu—L gk
~NERBIEALTHY, fluoxetine 1 & UF imipramine 0
MADOESF LD 2y b — V-V RERET LT
7z, BRI, WERZFEWETH 2 PGD, 2/ v AHERIZREE
ELTw3 2 L RESNTH (Mizoguchi et al, 2001),

LH 5 v » TIX Pgds @%Eﬁfﬁ,tﬁb’clm%@‘(z WAVAVIN
MEIRSEMNO TSI Bz oh s, SEOEREIR, LHZ v b
EAOCCO DR LEREE L Ob D koW TR TE 3
AREM R R LYz, B BT Snap, Rab3b, Rabl3

Lol y T 7ASBCES T 3 BEFROFES T
b LHS oy b —NVECHEREECETLTEY,LH
Sy M CRUEBECEVEDETSTRENN:, ¥z, Th
507 =2 L TERSSHT (principal component
analysis) #17Vy, 3 R RFTT 5 2 & TRENC L »
DRFLLIbDNFig.8 Th3, ZOMOE—ERSK
ST 5 XEH 57— kD5 b, H5 OEOREHIE
BREEETEL VIEEEETEHOANE W I E3bhn 2
(RIEZE TR 62%, BE TR 4% OBEFHRRIGLT
v33),Fig. 8A O 2 TESH & 13BIR U Iz Limkl &%

MR RCEED S RET S SN, 3 DRBIZB T 24
, D OBBEMRETORRET > LH 7y biz=8, :
72 (Nakatani, 85, ZOAHTR, SHARMT—5

JEBRBET (F087) BOws EOMEERNTR S

PO EEESEH PR CE 2L 8444V 7 4
FAVIADE bR DESHEENSG,
3. 3 DRBEBMOBIET FBM

BE I 100% & b 5 DR ORKIEE REL T WA b
UTREBWEWSBEIS, P OEOEREFEELo&D
DTWo TS OROBBEERHESPIILLS LT 2T
O—Fbdb, 2, arirua—VEIRHT 5D
DERERIVEETIBET R 707 VA CERNT

_ BEVSFHTHS, Landgrebe 513, T VA2 DDE
VERCHAERICEEL Tk, 25 PiETORED '

: #5 L, #13,000 fEo EST B & A7 ¢DNA microarray
XD, ZRThOEHCRIET 3 EETEEAR (Land
grebe et al, 2002), 5 RIS OEKE T AR, FCw

2BHS OE, paroxetine & mirtazapine, #5 28 HfE

BETRACEISMREC S5 LERL T 5, #E
UCGRE TR HES RIZ LD b T 4 D DRIETF
ThHY, 1DBVRY—AFVRIETHoT, ThZh
DEFNIEL PRETRETT 7 2 A VETRLTED, X
R OS2 B MR - BHREERPEN L LT
BOATFEEEBIEEFREVANLTRILS DT LT
BolZLid, BXOF—5 (Nakatani, BfEH) L b—
HUTBYEEREN, &/, 7y McHid oERE5 L ECT
(electroconvulsive therapy) %4Tv», CHGELCEEh 58
ZFZRA L L cDNA microarray 2 W TEA T 28
b 53 (Yamada et al, 1999, 2000, 2001, 2002), “h o ®
W, WTFRLEIC L 55 DROBEEE B 28E
FHREEPRE LI DOTHY, EEIZ S DRECBWTE
BLTWANnEIDRSBOEETHS.
4, D= H—FuF 4Tt L 2 EEFUTEY
Vv F T4 VSRR EIC L VLD 3 2
ZF0/ vy 77T NEWIEED, FOTEIREET S v
3T i, BETOEARITORTWwS, Table2 iz 2 g
TWRHEDD - I EBETEREEOFIRB L5 D8t
THIEEREETT. W bEEL FST H 3413 TST »
FAWTREAZFHL T3, 35182 OEE0 QTL
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Table 2 Genetically altered mice that exhibit depression or antidepressant-related behavior

Depression or

Genetically altered genes antideg}rlgisoir;géelated Testused Chromosome QTL study* Chggglrgsélme
5-HT\a receptor knockout Antidepressant-like effects FST, TST 13° 5q11.2-q13
5-HT,5 receptor knockout Increased sensitivity to the effects TST 9 6q13

of SSRIs FST
Blockade of antidepressant-like
effects .
Dopamine-g-hydroxylase Blockade of antidepressant-like FST 2 9g34:
knockout effects of the antidepressant from
variety of classes
- aoa-Adrenoceptor knockout Depressive-like effects and FST 19 10q24-q26
blockade of the antidepressant-like
effect of imipramine .
anc-Adtenoceptor krockout Antidepressant-like effects FST 5 4pl6
" ape-Adrenoceptor Depressive-like effects FST 5 4p16
overexpressing
Norepinephrine transporter Antidepressant-like effects FST, TST 8 FST, TST 16q12.2
knockout ' ’
Monoamine oxidase A knockout Antidepressant-like effects ¥ST X Xpll4-11.3
Monoamine oxidase B knockout Antidepressant-like effects FST X Xpll4-11.3
Mu opioid receptor knockout Antidepressant-like effects FST 10 6q24-q25
Delta opioid receptor knockout  Depressive-like effects EST 10 6q24-g25
G,aG-protein knockout Blokade of antidepressant-like FST 10 22q11.22
effects of desipramine and rebox-
etine
Glucocorticoid-receptor- Antidepressant-like effects FST 18 5q31
impaired trangenic
Glutamic acid decarboxylase Antidepressant-like effects FST 2 10p11.23
(65-kDa isoform) knockout
Neural cell adhesion molecule Antidepressant-like effects FST 9 11g23.1
knockout
Tumor necrosis factor Antidepressant-like effects FST 17 FST 6p21.3
knockout
Angiotensinogen knockout | Antidepressant-like effects EST 8 ¥ST, TST - 1g42-q43
Adenosine A,, receptor Antidepressant-like effects FST, TST 10 ' 22411.23
knockout
Tachykinin NK, receptor Antidepressant-like effects FST, TST 6 FST 2pl2
knockout
Interleukin-6 knockout Blockade of antidepressant-like FST 5 Tp21
effects of Hypericum perforatum
Dopamine D5 receptor knockout Antidepressant-like effects FST 5 4p16.1
DARPP-32 knockout Reduced sensitivity to fluoxetine FST 11 ¥ST, TST 17q21.1
CREB mutant Antidepressant-like effects FST, TST 1 2q34

(@ and Aisoforms)

Abbreviations : DARPP-32, dopamine- and cAMP-regulated phosphoprotein of molecular weight 32kD ; CREB, cAMP response
element-binding protein, FST, forced swimming test; TST, tail suspnesion test.

*Yoshikawa et al, 2002.

T TEER LOD X a7 2R Uz itk & e T %

ERETNVRELESNEL, FLLOBBERONT —F B

&, norepinephrine transporter, tumor necrosis factor a,
angiotensinogen, tachykinin NK 1receptor, DARPP-32
BER—BLT, %1%, ZheBEFOLE b TOFMY
WEIBRETH S5,

Bbhyic

oI

BE, BERWSORTHIEE TV E S DESEES
FRIEDA I T~ DOTHRRTE Iz, T

~

TR

e
[

5, L, I ORPAURBMREDCEDFNIRICIE
ZILEEMETVRERTCEHZDOD, REHELD
FAMTE 2 BHEEICF D% BT 2 OEEMPIEL D
TH3, BHPET VRS 2 TRRMOEBEMNETHY, b
BHEMETLREE R L Toikn L 2RBICE ( N &
TH3, hrwoT, ERERPAVETVICLI BH5R
HRESEL DR ) DI A MNIEOONE, EO
Bl 2B E0BERCOBL, COBY (BEE =7
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Abstract: Noriaki NAKATANI and Takeo YOSHIKAWA (Laboratory for Molecular Psychiatry, Brain Science Institute,
2-1 Hirosawa, Wako, 351-0198 Japan) Approaches for identifying depression-related genes using animal models.  Jpn. J. Neuropsycho-
pharmacol., 23 : 161-169 (2003). :

The pathophysiology of psychiatric diseases including depression is characterized by the involvement of many genes contributing a
small effect. This genetic complexity means larger amounts of information can be gathered by studying the disease process as a single
entity, in an animal model. A number of genetically modified animals showing both depressive and anti-depressive phenotypes have
been generated. Approximately ten of these models are in current use for screening novel antidepressants. The development of new
therapies is intimately linked to the elucidation of mechanisms via which the drugs work and therefore the mechanisms of disease. It
is now possible to combine the information from animal models with sophisticated technology iricluding DNA microarray analysis. In
this setting, the animal models can provide informiation about genes altered in both the depressive state and after anti-depressive
treatment, whilst DNA microarrays can identify these genes, as well as the direction of change. This information will eventually lead
to the discovery of new mechanisms involved in disease pathology. Here we summarize approaches for identifying genes related to
depression.

Key words: Animal model, Depression, Drug-screening, Genome-wide analysis
(Reprint requests should be sent to T. Yoshikawa)
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