REGIONAL BLOOD FLOW IN LATE-LIFE DEPRESSION

The demographic variables and characteristics of
the patients are shown in Table 1. Depressive
symptoms were rated using the Hamilton Rating
Scale for Depression (HRSD), 2l-item version
(Hamilton, 1960) and overall cognitive function was
measured by the Mini-Mental State Examination
(MMSE). The mean HRSD and MMSE scores at
baseline are presented in Table 1. As is indexed by
MMSE, no participants suffered from comorbid
dementia. Each participant’s vascular risk factors
were assessed using Hachinski ischaemia scores
(Hachinski et al., 1975), which ranged from 2-8
points.

This study was approved by the Ethics Committee
of Showa University. All patients were antidepressant
drug-naive or off-medication at least 2 weeks before
_the start of the study. After the purpose of the study
was fully explained, written informed consent was
obtained from each participant. Magnetic resonance
imaging (MRI) data were assessed using the modified
Fazekas criteria (Greenwald et al., 1996; Krishnan
et al., 1997). This criterion provided a rough assess-
ment of the extent of subcortical gray matter, deep
white matter, and periventricular changes on brain
MRI. Based on this criterion, 12 participants were
classified as having vascular lesions.

Pharmacological treatment and longitudinal
assessment

All patients received pharmacotherapy with parox-
etine, milnacipran, or tricyclic antidepressants at
random. The mean maximum doses of paroxetine
(23.8 £ 13.0mg/day) and milnacipran (80.0 %
23.0mg/day) were the same in terms of imipra-
mine equivalence. All the patients were well
compliant with antidepressant treatment and experi-
enced a significant clinical improvement in depressive
symptoms as indexed by the second HRSD score <10
or less than a half of the baseline. After approximately
13.7 weeks’ treatment, the mean HRSD score changed
from 22.6 1- 6.0 at baseline to 8.7 +5.0.

SPECT imaging and analysis

All participants . underwent SPECT twice—before
pharmacologic treatment (baseline assessment) and at
the time of the second HRSD evaluation (approxi-
mately 13.7 weeks after the baseline assessment). CBF
imaging of participants was performed by SPECT

using ethyl-cisteinate-dimer labeled with techne-.

tium-99m (*®™Tc-ECD) as a radiotracer. The images
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were obtained after an intravenous bolus injection of
approximately 600 MBq of **™Tc-ECD using a
multi-detector scanner (ECAM Plus; Siemens, Erlan-
gen, Germany). Statistical analysis was performed
using the SPM99 software (Wellcome Trust Centre for
Neuroimaging, London, UK) on the MATLAB (The
Mathworks, Inc., Natick, MA, USA). The SPM pro-
gram was used to perform a paired s-test on a voxel-
by-voxel basis to identify the profile of voxels that
differed significantly between two images. The images
were transformed and then normalized to the SPM-
SPECT template, which is based on the Montreal
Neurological Institute (MNI) standard anatomical
space. Standardized images were then smoothed with
a full-width-at-half-maximum of 8 mm. The activation
maps were generated by applying both the clustering
threshold and ¢-threshold corresponding to a statistical
level of p < 0.01.

The initial baseline SPECT data were compared
with 20 age-matched healthy controls (age range,
61-70 years) drawn from a larger database from the
National Center Hospital for Mental, Nervous, and
Muscular Disorders using paired #-tests. Resulting
statistics were transformed to z-scores and presented
graphically in the Talairach-Tournoux coordinate
system (Talairach and Tournoux, 1988). Each
participant’s SPECT data at the second assessment
was compared with data from baseline using paired
1-tests.

RESULTS

Figure 1 shows the areas of hypoperfusion of patients
compared with healthy controls (p < 0.01). Patients
with depression demonstrated decreased rCBF in the
anterior ventral and dorsal medial PFC including the
ACC, bilateral ventrolateral PFC to temporal cortices,
and bilateral medial to lateral parieto-occipital lobes
relative to healthy control subjects. No particular areas
showed increased rCBF compared with healthy con-
trols. There were no significant correlations between
symptom severity as indexed by HRSD and rCBEF in
particular areas.

Figure 2 shows the areas in which rCBF signifi-
cantly increased after pharmacotherapy compared with
baseline in individuals with depression (p < 0.01).
Areas showing recovered rCBF in the follow-up
SPECT were distributed most prominently in the left
dorsolateral PFC to the precentral areas and the right
parieto-occipital regions. However, decreased rCBF at
baseline in the anterior ventral/dorsal medial PFC,
bilateral ventrolateral PFC, bilateral temporal lobes
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Figure 1. The brain images show the areas of hypoperfusion of patients compared with healthy controls (p <0.01). Patients with
depression demonstrated decreased rCBF in the anterior ventral and dorsal medial PFC including the ACC, bilateral ventrolateral PEC to
temporal cortices, and bilateral medial to lateral parieto-occipital lobes relative to healthy control subjects.

and bilateral parietal lobes did not show significant
improvement even after treatment.

DISCUSSION

In our study, compared with healthy elderly controls,
individuals with late-life depression demonstrated
decreased rCBF in the anterior ventral and dorsal
medial PFC including the ACC, bilateral ventrolateral
PFC to temporal cortices, and bilateral medial to
lateral parieto-occipital lobes. The results partially
support the notion of hypofrontality in patients with
late-life depression as shown by most previous func-
tional neuroimaging research (Upadhyaya ez al., 1990;
Curran et al., 1993; Philpot et al., 1993; Ebmeier et al.,
1998; Navarro et al., 2001). Specifically, our results
are consistent with those of Navarro ez al. (2001) in
that rCBF of patients with unmedicated late-onset
unipolar major depression showed significant dec-
reases in both the left and right anterior frontal
regions. Although rCBF decreases in the anterior
frontal regions by Navarro et al. (2001) were more
pronounced in the left hemisphere, no reliable
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right-left perfusion differences were noted in the
present study.

The present study demonstrated significant hypo-
perfusion in the posterior brain regions bilaterally,
which were in accordance with previous findings
(Shlegel et al., 1989; Austin et al., 1992). Of note,
however, Ebmeimer et al. (1998) claimed that rCBF in
the parietal lobes is well preserved in late-life depres-
sion, and this finding of lack of parietal hypoperfusion
may contribute to differentiating late-life depression
from Alzheimer's disease. Bonne er al. (2003)
suggested a possible heterogeneity of imaging tech-
niques and data-analytic procedures in interpreting the
results of SPECT. Their patients with depression

" demonstrated decreased rCBF in the right parietal

and occipital lobes by both region of interest (ROI)
and SPM analyses, but additional regions were
identified only on ROI analysis (left temporal) or
only on SPM analysis (left parietal). Cauntion should be
paid to the methodological differences while inter-
preting the perfusion results.

We examined whether the decreased rCBF in
individuals with late-life depression may resolve
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Figure 2.

Increased rCBF seen in patients with depression after pharmacotherapy compared with baseline (p < 0.01) included the left

dorsolateral PFC to the precentral areas and the right parieto-occipital regions. However, decreased rCBF at baseline in the anterior ventral/
dorsal medial PFC, bilateral ventrolateral PFC, bilateral temporal lobes and bilateral parietal lobes did not show significant improvement

even after treatment.

following treatment. Results showed that hypoperfu-
sion in the anterior medial PFC, bilateral ventrolateral
PFC, temporal cortices, and parietal lobes essentially
remained unchanged even after appropriate pharma-
cotherapy and overall remission of depressive
symptoms. Remarkable improvement in rCBF after
treatment was obtained in the left dorsolateral PFC to

pericentral regions. Previous studies examining rCBF -

changes after treatment for depression yielded mixed
results. Increased perfusion following successful
treatment was reported in the basal ganglia and
anteroinferior region of the cingulate gyrus (Goodwin
et al., 1993), the dorsal anterior cingulate (Bench
et al., 1995; Buchsbaum et al., 1997; Mayberg et al.,
1999), as well as the left superior frontal and bilateral
parietal lobes and right lateral temporal cortex (Ogura
et al, 1998). Most studies have suggested that
remission of depressive episodes may be associated
with functional recovery of the frontal lobes. For ex-
ample, Navarro et al. (2004) found that frontocerebel-
lar pertusion ratio may have a high global predictive
power in late-onset severe major depression.

Copyright © 2008 John Wiley & Sons, Ltd.

Our results are consistent with the notion that the
left dorsolateral frontal cortex is crucial in the reco-
very of depressive episodes (Navarro et al., 2002;
Graff-Guerrero et al., 2004). Navarro et al. (2002)
examined elderly depressed patients with acute
depression and during remission and found that the
left frontal hypoperfusion disappeared during remis-
sion. These findings are consistent with the hypothesis
that neuronetworks including the left frontal cortex
may be functionally and reversibly involved in
late-life unipolar major depression. Contrary to the
Navarro et al. (2002) study, in which the patients in
remission and controls had equivalent rCBF, our
patients maintained the residual hypoperfusion seen in
most of the initial hypoperfusion areas. We speculate
that such bilateral medial, dorsolateral, and parietal
hypoperfusion is- trait-dependent, which may reflect
underlying and - continuous pathognomonic brain -
dysfunction of depression.

There are several limitations in the present study.
First, the number of participants was relatively small,
which weakens the strength of our findings. Second,
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KEY POINT

e Longitudinal study in late-life depression,
functional neuroimaging study using SPECT

since all the patients substantially experienced clinical
improvement, it was impossible in the present study to
compare rCBF differences between those remitted and
unremitted patient groups. Third, caution should be
paid to a methodological weakness that SPECT has
limited spectral resolution. Finally, the severity of
depression was measured with HRSD only. -Although
some studies have reported a correlation between
rCBF and particular symptoms such as depressive
mood, somatization, anxiety, and psychomotor retar-
dation (Bench et al., 1993; Graff-Guerrero et al.,
2004), such relation between symptom severity and
rCBF was not observed in the present study. Further
studies are warranted to investigate longitudinal
relations between more detailed clinical aspects and
functional neuroimaging with a larger patient sample.
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course and outcome of patients with major depression
and silent cerebral infarction. J Affect Disord 47  25-
30, 1998

4) Yamashita H, Fujikawa T, Takami H et o/ : Long
term follow up of patients with major depression and
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5) Hebert R, Lindsay J, Verreault R ef al : Vascular
dementia : incidence and risk factors in the Canadian
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SSRI & SNRI IZ X 5 kZEr

0000000000000000000000000000000000 gg E? 000000000000000000000000000000000

- BiZEh#% 5 D% (post stroke depression ; PSD) DAEICH

TRES Y Y RS
M R R A

5T, BRI D
TV, BEOENETIERERAETIZENETLETH S,

*PSD ICH L THEENOKI DR ERBICHM O DEICL 2BEIEITH 5, PSD 115K

MEBEEESHLTHY, ZOMILEEERBEEH L TVWDIZEHNBZV, PSD TIRRE
BDEODYUXI 77 72— %5HMAL, MODOEORIER7O07 1+ — W EBEL TER %
BIRTH2VENH D,

- PSD TlEARCRBABEERE, /N—X > VXL EOPIEHERORIFRORIRIR

ErXaguwkd, ROV EREOBVWZIRRID DEPR PN EREHE>ANLEY K
OFEAIZTEB T, ChS5OEHEROY HWERNEO b B AKEEE

%9 DD IR

T3,
- EHRRICAEIRETRAE & 170,
Wh{FE—RIRTERL & H» - 7= SSRI,

0000000000000 000000CO0COS
U BIC
000000000000 000000 0 00O
REER DRI ) DREB LI LIEASGNSE T &
B BROETRECHONTWIZ ETH B3,
1980 FfRIC, IR DHITK S DR & FEF 1IN
L) DREPBHEEICHBT 52 2 8R4 LR
H3N, WEFE I 2% (post stroke depres-
sion; PSD) &EWIHIERMBEL L7, 7, Bl
T3 PSD ICBHET 2 RERE L LT, BEPRICR
o TRIMEREEICAE T 2 5 OR 2 MEHE S O
(vascular depression ; VD) & MR & HIRIEX

(selective serotonin reuptake inhibitors ; SSRI),
AHPAEZE (serotonin/noradrenalin reuptake inhibitors ; SNRI) #&—

—FE8E (PhELCED 4~6 BRHE) mfﬁuﬁz%b 2B
SNRI {27
- SSRI & SNRI OEVF T TlE, ARHIAVEEIZIZ SSRI #, BRESNH»EAVEE
(I3 SNRI 2 —BRE L TERT I I EHPRIEES N TV S,

-
0000000000000000000000000000000000000000000000000000000000000000000000000

taArZ2/ /T RLF ) BRY)
BIRE L TR

Shix
EET 3,

NnCns,
AfEicB Wik, PSD B X UBEE S TH 3
VD 29 3509 DEDOERICOWTHEHET 5,

[(F NN N NENNNENNENNNNNMNNHNNMNN ]
PSD DERERFER D & 2 W

U B BN BN BN BN B BN BN BN BN NN BN BN BN BN BN BN BN BN BN J
- PSD i3EmEHER CHEA SN 2 2MEBEETH

27X ABHEZESOBEMEROSE LW
(DSM-IV)Vic BTk, —BEEERZRT
IR KBROBEE (R K¥EMT 5, Ek»5
ZEY, FICKDEREL SO BENEROX
W) ORTIX, AEEDH O & Bk L TR

* YamasHira Hidehisa, Kozuru Toshiro, JiTsuiki Hiroaki,

RS MR ERIE (T734-8551 KBRS 1-2-3)

LB RFRFREREERE
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Oxabpa Gou, Yamawakr Shigeto
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ERICERBDZDOTR R LBRINTEL
73, PSD TREFED ) DRPCEFEHTCHHRENE
HD/AE ) ¥R LEBRIERICECEHHDTH
A9 b

PSD O£ % 2" L 7= Robinson & ® 7' )L —
713, PSD B LERE vy F IR LARKES O
BEEICBVT, TEXERM) SEROHES
W LT\ 335, PSD TiifEfE & (slowness)
MEHEICRO NS Z EUNDERIERICE D
T, METREZRD Lo EREL T 37,
2Fh, BER FFER EREE HRSER
E O 4 DRERD 6 1%, PSD IR 2T R%E R
WwWEELRWIEERLTWS, BAibhvbids
fTo7BRETTd, MEBEPFHEDOEED L WEFENE
%#BEZE (silent cerebral infarction ; SCI) % &
T35 ORBEE TR, SCI 2EbRr v EE (F
reyFIE-BEBIUEFREENG LD
) LHEL CERED IR,

BAEBOBIEX L, D DRz bR Y
BEIZLAONDEDHDTHY, PSD OEEKIERD
BRI INBEEED L WEEICBIT B3 RK)IDOFE
BIERAETH B LEEZITIVTHS ),

PSD OERTHIBICEE ML L T, 9D
RERDEFELEL C, ¥TEFOBKIERDF
iz XbA LTV, BREONRELIEREFE
THILEBRELLSD,
9000000000000 0COCOCOOOOTS

O OEOHMR
® 0 000000 000 000000000 0O

BRU 72 & 5 iz, PSD fEMRFEICIZK D O
ERIER—Db D TH B, KH)DRIHLT
BESNEMITH I N T W BH ) ik PSD %
L COERICSIRDBH 2 b D ETFRENS,

INEFTIIEIERN) DEDPSD o
BERIZOVLTHEINTH S (F2),

1984 £E12 Lipsey &%, =B8RI 2F (tri-
cyclic antidepressants ; TCA) TH2/ VLU 7
41 v % 20~100 mg/H, 4~6 BEIC b7z > Tl
AL, 77 REHEL THRIERICKEDS
T2emEL T3S,

AT, FEIRNE e b= EILD AARBEEE

(selective serotonin reuptake inhibitors;

458

— g ERRICLBIRIEE
A. BEEDOEBEEMORIDOBENRKEICSVTES
HYDERFERBEAETRTOERICE TR
WKEHIIEUDRE
B. ZOEEFr—REHKEOEHENTABRPNER T
3
C. ZOBEEREOBFHERE, G2 F—HSEEBICRE
BLAEX M RICELZESEETIE D £ (AT
g A
D. BAEE/ARBANECEBPOAEIIHNTIEE
{,\
E. BBEREVICELVWERT A IHS, BEN, £
feOEEREE £ IZRBZ LTV
YT2471 I 53 OREOEHBEESHD
BR2LERABHIODTHDBN, K3 DROLEERE
FRBICEFAL SRV
HYT24TN 1 K5DBIEY-FEEFES DD
DFOEKD S EDLUENFRC 2 BROMICTHE
“EL, WAOBErSOELEBILTWVWS ;20
SOHERD I B—2i, (1) A IO>[PE/iE (2)
Ak E-EEUOELRTH S,
1. BEAE 1 A, BEAEEROIS DR
Po

2. FEAE LB BFEAEBRD, TAT,
TIBIEFEAETRNTOERHICS B EE,
EUDELVWEE,

3. BEEZEE L TVEVDIL, BELVWHEHERD,
H3VIIHEEM (FIAE, 1 hATHED
SBLIEDZT(L), £-RBEFEAEERD, B
ROBRE /- (2180,

. BEAEBRAOFEE - LERBS,

5. B3EACBHOEHEEMOERE LEH

ll:o

. BEAEBHOBETR, £ ERNDEER,

7. BEAEERAOEMER, /3 BRTHS
PREYICREER (RENTHIILDHH
3), (MicBaEENDIY, RRAICE- K
ZEILMTIFOEHRTRAEW),

8. BEHAXEDRHDEIR, F/d, REREN
FEAEERBO SN B,

9. TILOWTORBEE ROBWMIZUTRE
v, ERAREEIE WARENEBREE,
BRAE, TA3ERKETILHOE-EY
& L 7-EHH,

S

)]

SSRI) @ PSD o § B EEZIE D W O EIE
XNTw3, Andersen 63, ¥Fua7 74 (K
HAFT) % 10~40mg/H, 6 BEICH > THE
HL, 75 REHBRL CHRPERICKED D
EBEL TV, _
rxabr=v//J V7 L) rBEDAAREE

RAF L EIEBER 3T H4 5
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]EE n FERE | F¥1> BEAR :1: 5 g B
Lipsey, et al 34 | HAMD DB/PC | NOR (20~100 mg) 4~6 W | NOR>PL
(1984)% SDS PL
Reding, et al 27 | sDs DB/PC | TRZ (50~200 mg) 4~5W | TRZ>PL
(1986)¥ Barthel ADL PL
Andersen, etal |66 | HAMD DB/PC | CPM (10~40mg) 6W CPM>PL
(1994)® MES PL
Dam, et al 52 | HAMD DB/PC | MAP (150 mg), FLX (20 mg) 3M FLX>MAP>PL
(1996)? Barthel ADL PL
Wiart, et al 31 | MADRS DB/PC | FLX (20 mg) 45d FLX>PL
(2000)® PL
Robinson, etal | 56 | HAMD DB/PC | FLX (10~40mg), NOR (25~100mg) { 12W | NOR>FLX=PL
(2000)? PL
Kimura, et al 47 | HAMD DB/PC | NOR (50~100 mg) 12W | NOR>PL
(2000) PL (75 mg L ET)
Kimura, et al 12 { HAMD Open MIL (30~75mg) 6W PRE<SPOST
(2002)1
Fruehwald, et al | 50 | HAMD DB/PC | FLX (20 mg) 3M FLX=PL
(2003)? BDI PL

50 | HAMD Open FLX (20 mg) 18M | FLX>PL
BDI , PL

Rampello, etal | 31 | HAMD DB/PC | RBX (4mg) 16W | RBX>PL
(2005) @ BDI PL

HAMD : /N3 U b > 5 DissHEREE, SDS: VY DATFHE > DR RE, Barthel ADL D /S— L AEEFEFIE
B, MES: X35>V v 75HERE, MADRS : E> kI A Y — « PNV 5 DIFEHERE, BDI 1 Ny 7 5 DRREF
R, DB: —EEM#, PC: 75w KMEB, PL: T5+t£, NOR: /W YTFY 2, TRZ: bTJ K>, CPM!
SAOFS5 4, FLX: IVt XEF>, MAP: 7AFYUS, MIL: SNFS TS5, RBXILRXFEF

# (serotonin/noradrenalin reuptake inhibi-
tors ; SNRI) @ PSD ic &3 2 iERIROHE I
HBpid iz vy, Kimura S5854— 7 VBB TIEH 5
2, INFT T vOH) OMROBEEL T
% 11)°

JNVTELVFY vERDAABEEE (nor-
adrenalin reuptake inhibitors ; NARI) T& %
LR¥EF v (KEERHEKR) 77 RX2EAL
_EHEBRTON) >BROBEN IR T
% 13)o

P >EOBEIC L AHRDEVITOWTIERY
OBV RINTOEHDD, —EDRFERH
BonTssd, i) >EOHEEIC X 2ELDOH
WrsRETH B,

PSD #XMRELIAITFILATIE, HH D

2007. 4

BLEEORIERIL 65% TH DI LTTF
rRIZ 4% THD, BENLERODZVK) D
WEELU C PSD iE#EC b)) >RZEHT
Ho7-, SSRI ® TCA & 2o /=Hi 9 DEDOFEFIC
X BAFBEDE DI Y I VESD R, HLEDIZ
Xhhd o7, i) 2RI X S EEHERSR
i3 BB ENE R0 Tk,
'YEXEXEXEEXENEENENEENNE N N NN N N N J
EMEROH®» Y S
0 00000000000 00006060 090
CNFTCHERD D ORBECIIERYERC X
SEMERAMSHERLRDT WD, HEENT N
HED 1/2 BEZFERT 5 LRBSNTELY,
B0 ) OFBREOFTH, BENEROKEZ
o CEHERAOHBEE IR0 L Abh

459

— 166 —



3, X512, BERADE i OEYIRBE LS
T 20> CHERBESEMT 270, FFaE
REE R ©EYH - B EE R RIET L) R
BOERICOFEZIL ) LEID B,

PSD TIBFEDOEVHREFHEDOYNEY T —
avEITIEEBERTHZ I ENF VLY,
PSD & ZhBUSD S5 DFREE % FU &t-ClafE

ZfTv, BIfEAOHBBEE % K L 7- 5t R
7= 67 0hs, BEThb b T - 7-8E ¢k, SCI
e T 2R ORBETCRERY vy F Y
72 SCI 2 b EE L R TH I >FEREIC
IO THAEPEANER—F VX2 EDp
BREREEROHBREENERICRETH-
71, Zho DBETCHRMEREIER %5 Sk
ZLTWwWnid, TAETIE TCA, A—Fv V=
ALTIEANVEY FREEFEBEICRIT 5D L AR
BR—ATHEBL TR —ABEFLAEZLED
T\w/z, PSD B#H T, &L T2 RKMERE
OREIXSCIEIDIREETHL I ENLGVED
oI IS OPRMREREIEAMEZ heTw
b LHERIENG,

Bhogal & %% PSD O#i 5 DEERE X URIE
FEHICBEL TiT> v ¥ 2a—Tl%, ZHZBLUV
PUBE R DHLH DHE T3 SSRI & Kl L CEIFER I
XB3Fay 77 BERICS»o EHELT
WB H ) OEITZF DRI L o THELYT
VEIERSRERZ Y (X 3)Y, S8R ) ¥ Tl
oy SEABHERNE 2O, ¥ AEPIRES,
ALY A%k EIBEMSE R RS L X85 X)) 2EIE
HBHELPTWI EBFay 777 FDOEF I
DEBOTVLELDERbNE, IO sDFERD
51X, PSD TREMEREED&HDZ KD DF
B L HRTH ) 23Iic X 2 PR R ORIfER
BB DT L, Bic TCA 2 EEBFZICBITS
DERRER—ATHET A LIZEITERET
b5,

[ N N N N N N N N N N N N N N NMNNMNMNN]

D OEOERE

® 0000000 000000000000 00

PSD LB 2EYRETNVITYVALELTE
HRICREINTwBE 1D, EZOMBRD IHF
L 72028, PSD 3EFEIC B 28 EROKE

460

-F¥ lf%#oﬂﬁ

JILNFELFY CBERYAAHRE

w¥, SERR, PEEE, HEEE, OELR
0 b CBRVIAAKBRE

HILSRER (FBL, BH)

EX4% X2 Hl RRHHESE
$85%, RS, fAEm, EmE
LZHY) - ZRKEE
08, »THER, AR, @, 1L7X, BHE
Z, KA
FRLF Y o SRARAE
BaMENE, RHEER BEZOEREE, ©
Fu
SSRI
SHCBER (BO, BH), ARET, @E 938
B, MHEEREE, WSEMEGR, w0 bR,
HARBER, EWIHEERICL 3EIER
(oxtFr) OB, »THE
SNRI
FRES, %, MELR, HvEv, FL, BERT

WHIDIRTH B L EEZ DL, PSD OEYFE
SEFH ) DOROEPIGTE T VT ALICEL T
T ENRYTHB EELZONS, F—RIRE

& LTSSRI (e ¥tF> 10~30mg, 71L7F
¥% 3 v 50~150mg, A+ F Y 25~100
mg) $ 32X SNRI (S v+ 75 >~ 25~100
mg) ZERLADB»SHBL, #HELTw, X
YT7FYTATHORENI-X I, HiH)>FEDIA
FHEBRCIZEBESRNIE( E>Twa I L
D6, 2~4 AR IR 21T, R+
Dl SIEBETCERVREEARZVRY+oBE
THEL, HEERFMZT,

BANOEIR U - FH S Th 2 L HIWT L 7235
B DEFEIRFE L L TId SSRI, SNRI D e & 5]
DEAEZERTIIENEF LEEZOND
(B)®, PSD BH3EMTH B L% L, Hi)
DEPIC S BERDINS ZZIT T35 2 EDE
=%, BYHEEREVIBE»S IR, BERAE
TRIELACMOBEOFELHERTIZ LD
OV IV URINFT I VBFRALPT
v, 7, IAFCTIVRERCTVI 0 R
AT 2 DFEEL AL TV 2 EBHEIC
HEFEALPT WV,

SSRI, SNRI & b icfEshCdh 3 L H¥I I N5

BB L EEBRBE T 545
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[ xoomums |

l
( SSRI, SNRI )

EEL

| o~smmeEmE

( FRZE (SSRL SNR) )
2~ 4RI B

"7 ® POHY

[ vron |[ Ect || zow |

E PSDABOTILIY XL T@PLy3IEL
— A L)

&1 PSD DG BT F v ¥ LMMUEERR
E& (randomized controlled trial ; RCT) TOE%)
MM E2O X, TCA obTcidfia ) v EADS
BRIV E Y 7FY v oERZEEL T
bRWHDEEREDLNS,

000 00000O0DODOGONOIOGOIOSOOOOOSNOSGOEOOS

SSRI & SNRI O fsEL T

L 2K BN BN BN BN BN BN BE BN BN BN BN BN BN BN BN BX BN BN BN B J

RCT Tix7z w535, Rampello 5D 7V — 71k
SSRITH3>%ua75LE NARI THELRF
£ F % PSD OERBEICRHWTZORREE KL
TWw3, 2F L L TEIMEDRRICEIRI R o7
S, #2610k PSD 2 AENHM-BE L, BHndE
BGIAB L OBEICTEL, FEHPEIOEE
TR a7 L0, RAHESIGHSEOEE
TRVAX L F VY OPRPBEN T EHEL T
b)%IQ)O

P9 DEOBEERSRICEAL T, xnb=roD
W8 ERED, I VT FLFr ) v o L EinE
BMHIOBESBEINTED, BROBEL D
BT 5, AR TRLAFLF L IETIATL
7wd3, SSRI & SNRI ofiwv43ir E LT, R
LEHEILOEE TIX SSRI #, KBeESHIMHIAH

2007. 4

MOEETIESNRI ZHEALTHABZDL—DD
ERTHA9,

1) American Psychiatric Association : Diagnostic and
Statistical Manual of Mental Disorders, 4th ed,
APA, Washington DC, 1994

'2) Robinson RG GEEEfe®, ARNEAER) : BiZE+Hick
O 2ERMEENEY  MIOEEEXROZA - 178 -
BEoRE, ENENE, HI, 2002

3) Yamashita H, Fujikawa T, Yanai I, et al : Clinical
features and the treatment response of patients
with major depression and silent cerebral infarc-
tion. Neuropsychobiology 44 : 176-182, 2001

4) Lipsey JR, Robinson RG, Pearlson GD, et al : Nor-
triptyline treatment of post-stroke depression :a
double-blind study. Lancet 1 : 297-300, 1984

5) Reding MJ, Orto LA, Winter SW, et al : Antidepres-
sant therapy after stroke. A double-blind trial.
Arch Neurol 43 : 763-765, 1986

6) Andersen G, Vestergaard K, Lauritzen L : Effec-
tive treatment of poststroke depression with the
selective serotonin reuptake inhibitor citalopram.
Stroke 25 : 1099-1104, 1994

7) Dam M, Tonin P, De Boni A, et al: Effects of
fluoxetine and maprotiline on functional recovery
in poststroke hemiplegic patients undergoing reha-
bilitation therapy. Stroke 27 : 1211-1214, 1996

8) Wiart L, Petit H, Joseph PA, et al : Fluoxetine in
early poststroke depression : a double-blind place-
bo-~controlled study. Stroke 31 : 1829-1832, 2000

9) Robinson RG, Schultz SK, Castillo C, et al : Nor-
triptyline versus fluoxetine in the treatment of de-
pression and in short-term recovery after stroke:
a placebo-controlled, double-blind study. Am ]
Psychiatry 157 : 351-359, 2000

10) Kimura M, Robinson RG, Kosier JT : Treatment of
cognitive impairment after poststroke depression :
a double-blind treatment trial. Stroke 31 : 1482-
1486, 2000

11) Kimura M, Kanetani K, Imai R, et al : Therapeutic
effects of milnacipran, a serotonin and noradrena-
line reuptake inhibitor, on post-stroke depression.
Int Clin Psychopharmacol 17 : 121-125, 2002

12) Fruehwald S, Gatterbauer E, Rehak P, et al : Early
fluoxetine treatment of post-stroke depression—a
three-month double-blind placebo-controlled
study with an open-label long-term follow up. ]
Neurol 250 : 347-351, 2003

13) Rampello L, Alvano A, Chiechio S, et al: An
evaluation of efficacy and safety of reboxetine in
elderly patients affected by “retarded” post-stroke
depression. A random, placebo-controlled study.
Arch Gerontol Geriatr 40 : 275-285, 2005

14) Chen Y, Guo JJ, Zhan S, et al : Treatment effects
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15)

Aw)

of antidepressants in patients with post-stroke
depression : a meta-analysis. Ann Pharmacother
40 : 2115-2122, 2006

Fujikawa T, Yokota N, Muraoka M, et al : Response
of patients with major depression and silent cere-
bral infarction to antidepressant drug therapy, with
emphasis on central nervous system adverse
reactions. Stroke 27 : 2040-2042, 1996
Bhogal SK, Teasell R, Foley N, et al : Heterocyc-
lics and selective serotonin reuptake inhibitors in
the treatment and prevention of poststroke depres-

FESAIVAIZA42IF— TLAHAI VAV Y-XE20H

sion. ] Am Geriatr Soc 53 : 1051-1057, 2005
17) IUTHEN, WERA @ BHE~DY LV U BEEE.
BRRZBEREEY:, AHEME, EHE, 2005, pp226-232
18) /NEEH, WREE, FEAN BEHOREE.
S[TBEOERMAET N T Y X A, BABEDELY
CHEeRE, BRRRHLUI35, BE, 2003, ppl01-110
19) Rampello L, Chiechio S, Nicoletti G, et al : Predic-
tion of the response to citalopram and reboxetine
in post-stroke depressed patients. Psychopharma-
cology (Berl) 173 : 73-78, 2004
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% 103 O AAHEAHEFRES

BEsE (2007) 109 %98

Z b L RARRSH & 5 ORRERSY

I. Zhi COREMRRUSPEREL, OH I
HPEOTBLBEBREICHE D HRED
9 DIRRENREM
3 DIRFAE W FIEE U THHER - LERIA bV A
RROGETHLIF, ILHASNIEBETH D,
L LESSFE—DX FVABETIZEPNRTYD,
3O EDORBMEBEERRET S b EBEILT S
E hicbhrh, R PVAERKRE PKE>TK
EEBRE, ZDEIRA M AKEBED LWV
WHEORREF I OWT, P HOEBTRED
FEREESRIBEE N TR,
INETRTOURBRARNZEFHREDL
1819 LMD ER - BERZEOTERERTR
B, REEROS OFBEXRDHL0IEBMSD -4
FIREORERLEBEICERIE L I EBHRES
NTWw3s, ZOLIRBAEPTFRICHTLT
Widom &' 13, TBLEFTRENRIZTTRRR
D3 DRFERRX DV TRPODBEERZ{To TV 3,

FORRECREERRENA v AL TEHEREBIE -

BHETL5E BAERE BERN) TERED

AVREREZULHTLISIEEEL, BE

P HOTRBLRED D DIRFENSEE £ ITE
BRBIEERHEL TS,

ZD X REFHNHEORRENSRET 5, T
REBFCHET SR bV AKRHEORRBFICD
WTR, BEALBBEIATOLRVLOBHERTDH
%. {&»iZ Francis 52 ic X D, BEFTRENSS
v MEEBOR MV AARIESBIBEERVE
> (corticosterone) Z3ihRFIZx$ 9 % negative
feedback DEFEERLL, TOA NI =X ALK

B (REAZAZREEEY 6 A TIRES I RZERY)

¥ FE glucocorticoid B 5B BEFO O € —%
—fBBD XA FNMEDTHENESE L Twd Z &%
HELTWE0ATHSY, 0L LEIBKEKR
WVE RO LR, 5 DROKRERFCE
BRERVE Y SWTTEOBESEREhTH D,
Y DOTE L RER R RR D 5 DIRFEENTHT
ERAESYIBFBESLTwS tEbhS. L
HLERS ZDMIZ b 7LD, IV b
AR REBRD > ORRBERFIEEI &R T
R H 5 L FRINS.

O. (ToEEENRE L) 2B
EBREBETIOZRLME

3 DIREMIE TV &L THERRE S DRIREL R
BRERBMUIETVIEEL, ThETITHHIEA
PUR - B VR - EFIKEK - FEY
#%7/1 (learned helplessness ; LH) - social de-
feat R LW L BETVBRIBINTE, FX
BRIDESREEDH S OBETVOFDLS, &
W% Y (face validity) - #ERBE ST 44
(construct validity) « FEIFZ MY (predict va-
lidity) w3 BEK->T, ¥EHEESN (LH)
b 5 wid social defeat &AWz & TNV HLHEH
BLIEZSIDRETNTHELEEZ TS, KRk
THERBLLELHARAZ YA LARRIECRTEBD
Thbh, EBRE1HEEBRELR D IEATEERI
TH5E2HECAH SN HEIREL  OESR
O DREDOEGRSC I > THRBRLTWIH
Ko, SORCELUEDODZETNVEALZLT
W3, TEENEILDA T EFEOSFEDF

— 170 —



YryRY UL S3OROLE, BE, BERA

#1 2EHEH (LH) FAMORF S A A

21 HHE : Inescapable shock session
05Dy ¥ a Yy TEHTERETICT, 0.8mA,
60 sec @ footshock #* A5t 20 K52 5.

%5 2 HHE : Test session
LN—E2f T I TCyay 7 kEHTELRETT,
0.8 mA O footshock ¥ 60 sec DR ETE5 X, DR
FANcERTE -8R HL 5. 24T ISES, 24
sec IR CHEIT T 3.

TTEHFHE - [E8EkBkEE 0~5/15 —— non-LH,
6~10/15 — intermediate
11~15/15— LH

KT &, MFRITKE RV E VEOTTED -
AR ERESPEE COMBRMERERT
(brain-derived neurotrophic factor ; BDNF)
DRERBEDO 2 rbEEH, LHOI OFET
NELTOEMMESRZ - 8AL»S b2 N
Tw3,

VRO E R BEEOEE T VE LTI,
L F TFIZ neonatal isolation (NI) « maternal
separation (MS) - low maternal care & 235 4L
BEXHAVWLNTE T, B —RWKBToEEER
RWIdE, NIEMSOZODMENEE NS,
EERZIINI EBRFFy b 2BEO& TR AR
ELNBEL THLNILIRBLICELSBIETH D,
MS LB BEE2F7 v FOEM» S5 2@

-~
[

855

HA VATV ZRAVCTEHROBRE, wih
@ﬂﬁm;afﬁﬁﬁﬁmﬁﬁxbvxﬁﬁaw'
L T, I corticosterone f# O BF| 7z 7L % =
LT 52asn,
ZO—ATHRBZBEICH LT, BB

CHEIGENTWVLRIBEY MR TH 523, environ-

mental enrichment (EE) Wy By fAEE
RIEBA M ABEHHEBEOSIRbHEEINT
& T3, BEEMICIE 1940 £R2 5 50 FRIiTfT
b7z Hebb L DOKRFEREW & 5 —EHOHFED
BELHTHY, HSEBBHCEHTZBESZOH
W RE L 7 playthings (1 - L/ &) O
HEEIPBRREBEWCL->T, 7v bOFEBHEENTT
HET B EEZEHELTWBES, BEOWETIE
Kempermann 52 OFRGICASND XS5, &
PRBETORAEBIC L > TV RDETHEEIME
EENEEO= 2 —0 VY OEFERDOTEEAN LT
FEFEDWKT DI EREBRENTVS, R
BrEERECHKX TS5 HPAROX bV RS
BN T 280 2 REBOZECHEALCH, B
FHEET v F OB B 3EROB L R BIE LR
sl tick>T, WRAMVAARIEES
WVFa AT 0y OBRESWBTREND 2 LI
E£3hTn3sY,

DX 3 BREYE T VOITEER - HEASW

PRIOBRERPERLTWS., Iho6TRTOYD BB 5, AR 1 CRT &5 RER TS

A. BB E (sham) HE4%22R &54-550

i | [ |

L —1

Rea BT

T b
B. BFH5BNI)

A#%2A 9H BH 4154550

Ll (hday) |
+—8FE —>

T
5

A2

BAGERES

FEEES
FA b

(2 h/day)

B1 BHERBEO/NZ54 A
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A LT, PHOFBREBEIS A b v A 5T %
BEEREBEDA MW ABBRBX I >TEHKI D
RERES 20BN LIz, RS
DARERREBRE, ErZBE»RHETI L
£oT, IDRETNVHBERSEDLS>CEDS
POV T OB 2T o7z,

M. TEREBRICL 2DV HNEFTRIEE
I DR RS OREH

¥¥ NI Ic X BEEHD > DT FVHREE
%, &8 (JERF4 8 sham) B ORI TLH
TAMERAWTT o EROBRPSTT. EAL
DRWIER2~IHEEF TOERENIK X -
T, RREOLHHBEEEREECHEBAL TS
D, NIiZk > THRZIZS DOBETVIREBIC R
DEuIEBbbholk, BBERLADODAVTWVS
NI XS54 AT, BICHEREOEBERCHKE
BIMARZ EDSENFEEOENIZH TV,
REHELZIINI 22T TE-FZ7 v b 2RI,
YA XDKER T -V TEERTEF ¥ 2EMHEL
72 EE COfRB2EAE» S 3.8 1 B 2 B2
Ji3o7%. ZOLTNIEEBRLERKICLH 7 A b
ZRAWT, 2 0FBETNVIREBL R 2HE 2EHEIL
7o, ZORERE, NIRBIWEE CREINLEHETIE
NIBELH®EL TAEBER LHEBRERIEBTLTW
7z, ZDXDBBERIGVAOTELREICEE
ENTH, TORIKBYILZIBERITS I LiICK
> T, TERBEC L > THEREINT: D DIRFEIE
BHEEIEEINZ I EETRBLTWVS,

V. SFEMENRETICE 20BN ETRIEL
I DIRFEERBBHEDKA A H =X L
CDEIENILILHTAF2HAWEZY MO
TEEEEERIX, TBRETREYD DRREE
SHOTEZHTREEEZXRFL TS, -T
Friz, NTKBEBEn LH X277 v bEfE
Sham ¥ THFEBHEINKE (Non-LH) TH-
727y F OBRETOELEFRERDE %, cDNA
477 VvA4RAVTRELL. TOER,
Sham+Non-LH izt X C NI+LH 8 CHEFE

Mg (2007) 109 %92

KEBROEBETT2EETH2BEHEh, 0 -
i LIMK-1 W5 EBRFREFENLTWE I L
Bbhot, ZOLIMK-1 :WwWHEBEFIXY >~
BIEBRO—DOTHY 77 F VOBRESCHERE
B5L, ¥ 7ABRICEERBRERLER/ 1 >
DERCES L THw3 I EBRESNT WS,
3 DIRDIRBIRHD— DI ¥ F 7 AR DOEEH

real-time quantitative PCR B TZ D 28 TD
KEDEEZRIE LI 23, Tv4 OERLER
KBEIWNI+LH 7 v + @ LIMK-1 mRNA %
#iX Sham+Non-LH 7 v Vit ERTEA L T
Wi, 2O mRNA VA TO LIMK-1%HE0
Bk, Pt LIMK-1 5k % w7z Western blot
R SERBLEEE AW LEA VAR TOFEN
THbEBERAON, BIRV_RVOEILETHEST
WhH I EBbhoTz,

ZONI+LH Z v bEBETR S 7 LIMK-1
HKIBROBWAH, NIZE2FER» LH T A Mic &
2ERLERE T 5 HMT, Sham B - NI & -
Sham+Non-LH# - NI+LH&#E CLIMK -1~
mRNA EBH2RE L2235, NI+LHEO A
6T NIBTHEEREROBANASONTL
7o, TOXSRFERBINI L WIHPHRA PR
WEoT, OFBETNVRBRTHZLHT R b
EFENSLEIC, LIMK-1 REBEA T 3
ZEERLTWS, $H2H» 50 LIMK-1 %3]
DEER, /v 777 7 ARHALLHEER
DOHREIT 3 &, BEMEHROBRIREREX 4
YOBRRKEETBIIRT I EBTFRINB,
FEBR TR SN & 5% LIMK-1 24 L5
WX 2ETOREE « BRI A b v RICHIEK
LTEREINTWEE, ANV ARREI BHREE
DEENBEZIS|ERIEh, TOERLLTS
ORREHENTAET B L RS NG,

V. X ML 55X resilience DFZEIZ
b S EBFREDRE
SEDFEHETRHPPPOTEL DD WizEI L
HEBREDOBXIZT, RERD D ORKERREY
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(Gilmer and McKinney, 20039 2 %)

2 S ORBEMFEEREF T 2R3
SV : Stress vulnerability

T & % O resilience DEARBERFIC DWW T, 1TH)
HER L DFEYHERIEERD SBA SR THREY
7o, FEETHENMLIEHIRBRRDEDINETO
HER - BIROTTROEE» S, S DiRFENS
& resilience D ELIT IX, nature b 5 DEHA
& nurture 2 5 QERSEHICEEL T3 ¥
zon3 (H2). > DRFAERBEOTEICS,
¥ TECHNEROEER, YaehroTESL W
%9, ZD—FT, YIPHOERREIERKRHN
BRI RERSEZEEL, E¥Hb-oTw»
THEsEE A MV RABRBRICERLLTLE ST
BEtEDS D 59, L LEDS S DRRBENRSBED
ERETH, BErZREOREICI > TINEL T
WEFERBENIS 52 b FHEINS,
ZDES5A MAHEOERTREICED 54
72y 7 REAE, TTELUHEEERRELE
BTRREROA MV ABBICHLTERICS D
BFRELEL, BHEEOEE S BETRERE
MR TEINTEICZ 20T ZVWHr EEbh 3.

# i
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