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Mechanisms of treatment-resistant depression on the basic study of
hippocampal neurogenesis in ACTH-treated rats

MERES (FEX)

HERKRE
b4t A (KITAMURA  YOSHIHISA)
FIUKZE - KEREEEEZREHER - HHS
MEEES : 40423339

WHFERCR O (Fn0)

TBEIRBTE 9 DR OIRIE A = X L DR O T-DIC, FTEERARILEL THDH ACTH % iEHES
L7 IRIEIRHIE 9 DI OEMET LT v P2 W TR EZIT o 72, TORE. R3S UHRAE
FENEHTH D Z L 2L Lz, AMERIIZBEIAREACIIT D K28 U ARRREERE O TUEN
B2, £ ARATTNATIRBEICE T 2MlagETmblans 2 E 2RI Lz, S5,
Z OMHENWEAIL imipramine & lithium Off &L, EXRITWHVAFREIC L VL, Uk
OFER I | IRFIRBUNE 5 2R OFREICITHIIEET A OIIHI A B 2 Hiv, Z OE I TMas &
DRENLETHDHZ L EHLMNT LT,

WHIERCROBEE (3£30)

We examined its influence on the duration of immobility during the forced swim test in
adrenocorticotropic hormone (ACTH)-treated rats. The dopamine reuptake inhibitor
bupropion and D2/D3 receptor agonist pramipexole significantly decreased the
duration of immobility in normal and ACTH-treated rats. The infusions of bupropion
and pramipexole into the nucleus accumbens, but not medial prefrontal cortex,
decreased the immobility of normal and ACTH-treated rats during the forced swim test.
These findings suggest the antidepressant-like effect of bupropion and pramipexole to
be related to levels of dopamine in the rat nucleus accumbens.

We previously reported that the chronic administration of ACTH significantly
decreased the number of BrdU-positive cells in the subgranular zone of the
hippocampal dentate gyrus. This effect was reversed by the coadministration of
imipramine and lithium, and electroconvulsive stimuli for 14 days in ACTH-treated
rats. These results support the notion that imipramine and lithium, and
electroconvulsive stimuli would improve the efficacy of treatment for resistant
depression by triggering cell proliferation.

SN IR TE AR
(BREHAT - 1)
[ERESETE LiEESE & @t
200 94K 2,200, 000 660, 000 2,860, 000
20104 600, 000 180, 000 780, 000
201 14 800, 000 240, 000 1, 040, 000
o Ef 3, 600, 000 1, 080, 000 4,680, 000




WFIEo7 8T« RS
B EOL5R - fIE - BERES - 5 HKES
F—U—F

1. AFZEBRAE 4 A DA 5
DSt o TY 9205 OBEK

I ESEEDOEMIC KV FE LML TV D,

IHIT, 929 LRICEERBRE S 5
D 19O TR DRI TEEWHRIE]
RS CEERIGRIETHH, 20 [HpE
B ORRERREE EF TV S ARMES LTF
FEd b, TO—DE LT, I OHREBEEDK3

0 %R ITREAF D FT 5 DI &2 7~
HRRISHIM: 9 S9F | OIFETH D, 2D 1A
FARGINE S O] X T DIREA I =X bk
JOBREIEIIREH LIS TE LT, K&
WERFZTES X OERARAFZE 2 Bt L CRHF AR L
(2D I/ WL A NI T 5 2 & VER
AL oo T D, = 2 CHFER IIREST
P15 DIROFZHMRFED HAIL TN D EFRIC
W, HARIEEUE S o) OFED—i%
KL TS EEZ BILTW AR FHE—T
FR—RIE R OMIEE 2 N BHICAMT 5 2

R ET VORRBICEF LI, £D
fad, BEFFHL O DD 2 2B RITR D b
RNEND ZHRE TICARWEIE T L OIER
W LTz, & DICHGESFIXIRRIRTE 2 o
JROTRRE A J1 = X L OFRIAZ & ONSIR AR D
1O DFD U — MG &2 BRE T~ QIS
TeEAT o TR, BRI D S LIRS
RV HRRIEREN AN TH D Z L 25
DT LTz, FHE, JBRRERGUE O DmIcx LT
RS AIRAVERISEN A 40 C b 2 B 1
HLHHOD, FOFMRUERFIZE L TiX
RHTH 5,

A, B0 DEDOERFO—o & LTI=
2=V R VA ] OBEENEAINTET,
FI R 1L TR O BERE C db 2 AR T30 —
TR — @R SRIBTEBNC X D AT A 0

CIRPRIRENE © O BRI WILANREE - MR - RN

i 2 B U Ch ATEN R PR EHC L D
PO OEDHL ) SR EPETELETHZ L
2LV & DITTRIEHGUE 5 D O 5 REfR ]
WZORBDHELEZBND, £Z T, AT
FATENSRBL 2 AOMF TR O 5 & i i AR 1
52 2 5B OV TR TRET 21TV, TR
P 5 SRS BT DRI A D%
FNZDOWTH LT T 5,

2. WFFEOEBY
FREEHARINIC, PR T iR— T TR — BB Rl

EEET VA2 W TEARRT 7 n—F TL
TOFRHEZH LN D,

(1) SREIKGKIEE W RS AR AR F 3R
DHL D DN RIEHUBI G2 R8I U ZFR
72 B NAERERAL O R E

) MARZIZ I 1T DA RN X 2 iR RE ~
DB

(3) FE AT AL IS D41 D
OV ST WL AR D 52 2B
ThHY., Zhbix b elZ LT NS
DY DIFREMEIA F K OWKIEARET 5 %D B
AT Do

i SSHS

3. WD KIE
(DACTHRAE#H-F v b & VT R
PRI UARER B G K D50 0 OB Rkt
ERAY 4

ACTHRAE# 57 v MZdB1F D R8I Uik AE
FFEDVERRAL 2 B & 32T 2 7o O Il A 8%
AT 285 L. 519 DRITHT 2 %
IR 2 7o O RHIK ki &2 VO CREli A
79,
(2)ACTHIAE# G- T v b & AW TZMAEA R
R B BT B R

IMPIBECEZATIES 3 0 AAARZ IS 35 1T % 5 HE &



le RS2 v & L, HPLC-ECD% FIv Tl
E LT,

() ACTHRAE .57 v F & AW T-ilE Iz BT
2 AR A LTk B B

G ERRRAL A TR L B I BT B E A
AR & HiBrdUbTiAZ VT L, EEfkL
7=

(ACTH 7 v F &2 W oigHic
PR FER - (BDNF) @hRg
GEMBALFFEIC LV ERICBT 5
BDNF & #% Western blot % WV CERAL
L7z,

B % Mk

4. WFFERR
ARFFRIE BRGNS ¥ OBmET L
ZAWT, NEFRIEHUE S D] OFRREA D
= R LOIRIAE LR R ARER SO
FPEIZ DWW T 2 e T & 72, ARIFFERIE
LFOi#y Th b,

(D ACTHRE % 5T > b & AW TN R
R UMRRAEHISER BT K D800 DRIt
+ 7 g

R/ ARRRAEBNHE T & Dbupropion ( K733
ALY IAAPREZK) I X Upramipexole (K
733 2D2/DINEENER) (X RIRTE AT ~ D&
BHICE VOB L7 o703, Az~
OPERE G X0 R EEREER . I 72b
HIL D ORREFBO T, T OEMIFACTHRE
57 v FTHRERICEO BN, EHIC
bupropioni X OpramipexoleDHL 5 %1%
R 32 D236 L UDSZ ARG THifi S h
7o

(2) ACTHRE % 5T » b & AW TN R
/XX R BT D MR

FF0 (1) TR L 7zbupropioniZ L 5H19 2%
ROVEEFr 2 MR AL PRI SN 5
HAYT, MAEITEIC L D MAREICB TS K
NI UEREEE L, SHICRANI VR TUR
N— 2 — DR AT LTz, £ ORR,

bupropion® 5 K W K X3 Lok & T
M7z, ZOHIMERIZACTHRER G Z » b
THREERIZRD BTz, S HIT, ACTHRIE#
HBIZX0 R v b T v AR—— 2 X
WO LN T,

(B ACTHRAE %R G- v M & AW T-ilE Iz kBT
2 AR A LTk B B

ACTHRIE$ 5-1T & 0 MR 123517 2 Ak it e i
Al Ens 2 EERH L, ST, Z
OMFMERI X inipraninef 512 X v [B{E L7
Wb DD, lithium& OPFHEREIZ LV IEFE
L7, F7o. WBEIREUE 5 DI A 2h e a9k
T D BRUT WU AFRIE TR R8T 4R 2 i
e, U EORRLY Bt S o
J95 DI RE NI TA R HT £ DO I 238 2 B,
Z DOUE IR A DO UGEN LETH
LHZEEHLMIZ LT,
(4)ACTHZ » & W2 31T 2 ik ok
FhRRSE N1 (BDNF) She 24k
ACTHIEFE-T » b DMK T, PR
K+ Dbrain derived neurotrophic factor
(BDNF) D RiTBRA T & 2% pro—BDNF D% Bl
FEEO BTz, BDNFIXIEFS Ok e A4 12
B CHIIE O AR L ORI B 7 iR
BRFTHY, AFERIFACTHE R 512 X 5
FeRE AR O B AR RS K OVAEAFE O NI & 0> B
HEZL SN D, ACTHRIE# 512 K % pro-BDNF3E
HOME FiXinipramines X O ithium®d
BT ENTz, —J, BRIT WA
Cldmature-BDNFFEIRAHEIM U=, AFERIZ
imipramine & lithium®HFHEE5 L L OEX
WAL OTEFIREUNE 5 SR IC k3 2 5L
9 DN ARATIEBDNFRR S A /1 L 7o skt e 87 A=
MBI LT\ D ArREME S HESE S d Tz,

5. TR ILE

(MRG0 B 5 )
Lo M 7, LA B LR, #exE



F. ZERA. MUBUA, WE—E E
REF. AeEEs AL deREA. ACTH
G ~ MBI DR MaEEo
WD R O D A H =K LT DMt
YAKUGAKU ZASSHI @A 132:173-178,
2012.

Y. Kitamura, M. Doi, K. Kuwatsuka, Y.
Onoue, I. Miyazaki, K. Shinomiya, T.
Koyama, T. Sendo, H. Kawasaki, M.
Asanuma, Y. Gomita, Chronic treatment
with imipramine and lithium increases
cell proliferation in the hippocampus
in adrenocorticotropic
hormone-treated rats. Biol. Pharm.
Bull. #@efi 34: 77-81, 2011.

Y. Kitamura, T Yagi, K. Kitagawa, K.

Shinomiya, H. Kawasaki, M. Asanuma, Y.

Gomita, Effects of bupropion on the
forced swim test and release of
dopamine in the nucleus accumbens in
ACTH-treated rats
Naunyn—Schmiedeberg Archives of
Pharmacology ##ifi 382: 151-158,
2010.

M. Doi, I. Miyazaki, T. Nagamachi, K.
Shinomiya, H. Matsunaga, T. Sendo, H.

Kawasaki, M. Asanuma, Y. Gomita, Y.

Kitamura, Effects of imipramine and
lithium on the suppression of cell
proliferation in the dentate gyrus of
the hippocampus in ACTH-treated rats
Acta. Med. Okayama FFHiA 64: 219-223,
2010.

K. Kitagawa, Y. Kitamura, T. Miyazaki,

J. Miyaoka, H. Kawasaki, M. Asanuma, T.

Sendo, Y. Gomita, Effects of
pramipexole on the duration of

immobility during the forced swim test

1.

in normal and ACTH-treated rats
Naunyn—-Schmiedeberg Archives of

Pharmacology #&#if 380: 59-66, 2009.

(FxsekR) Gt 8fF)

K. Kuwatsuka, Y. Onoue, H. Hayashi, M.
Doi, T. Koyama, I. Miyazaki, M.

Asanuma, Y. Kitamura, Effects of

imipramine and lithium on the
suppression of cell proliferation in
the dentate gyrus of the hippocampus
in ACTH-treated rats
Neuroscience2011 2011 &4 11 A 16 H
Washington DC (USA)

T. Koyama, H Hayashi, K. Kuwatsuka, Y.
I. Miyazaki, M.

Onoue, M. Doi,

Asanuma, Y. Kitamura, Effects of

electroconvulsive stimuli on
neurogenesis in dentate gyrus of
ACTH-treated rats. Neuroscience2011
20114 11 A 16 H Washington DC (USA)
MoOZEFE. BIER R LhE SRE
T SRR, IR, WE R E
GF T HEER A, AU ACTH SE
BT v MTI T D WS AT A D%
DB LOED AT = X BT 5 it
HARSESS 5 131448 20114E3 A
29 H # i

MOZEFE. BIEM R LhE SRE
T NUBUR, WE—M, HRE . &
BEp A, JEFEEA . ACTH K H# -7~ b
(2B 1T DS E OB R 5
imipramine, lithium OEHIZEII 5K
A5 84 [l ARSI AES 2011 4R
3H24R ik

Y. Kitamura, M. Doi, H. Hayashi, I.

Miyazaki, M. Asanuma, H. Kawasaki,

Influence of the suppression of cell



1.

proliferation and neurogenesis in the
ability of antidepressants in an
ACTH-induced animal model of
treatment-resistant. WorldPharma2010
201047 H 20 H Copenhagen
NARBEE, BiREW, AHE, e —
e, e A, TR, AEAHEA L ACTH
NKE®REZ ~ b % V7= bupropion OHL
2 OBNRIZIIT D R/ AP RE D
P95 5 83 [l A AHRIEA S
20104E3 A 17T H KBk
TEERM, RIE T WIES, BiEE
T IS, TREER, &EseA dt
FHEEALACTH KIEBE-Z ~ N &2 7=
SSHIRIENC 1T 2 MEfaREsiEdS K OV 2
a7 U 7RI RAET R 5 83 (A
HASEB 2 201043 A 17 H
PN

M. Doi, I. Miyazaki, K. Shinomiya, M.
Effects of

AN
EAN

Asanuma, Y. Kitamura,

imipramine and lithium on the
supression of cell proliferation and
neurogenesis of dentate gyrus of
hippocampus in ACTH-treated rats
The 1st Meeting of Asain College of
Neuropsychopharmacology 2009 4F 11 H
13 H Kyoto

(& Gt 140
JEAEEA., EBEA. HRE . UE—
M, TRA . BUR T — T A —
BB SRIETE B E 7 L & O T TR
PE S DIFET NV OMEES LORIFEA~DIE
M OEBSEEY ERATEAY fRE
HASRBE 2y & d5% 138—146, 2010

(
O

e
¥

PEZEIY PEHE)
HEERDL Gt 0 1)

R
CEEZa

MR

fi
&

¥
o

HFEFH B -

=
O

e
¥

WA DR
BAsikie Gt o)

R
CEEZa

MR

il
o
i
B

(

6
(1

(2

%

#

(3

#

¥
o
HHEAH
AN DH] -

Z D)

. WFTEAH

YIFFEARE S

db#t A (KITAMURA  YOSHIHISA)
] LI AE « KPP s e SRR A A Se R -
Hiz

W78 %5 40423339

O ARt Ecy
JII {8, (KAWASAKT  HIROMU)
) LIS« AR I i SRR S ST ) -

WFgeE 25 1 60125151

EE A (ASANUMA  MASATO)

] (LR - REFBele e Ko S se et -
%

WFgeE 35 1 00273970

i VAR

/L A (KOYAMA TOSHIHIRO)

] (LR« REEBEs iy e S r 2o et -

WFgeE 35 1 60595106

e

#

i

&



