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Effects of Chronic Administration of Antidepressants on Concentrations
of Monoamines and their Metabolites in Rat Brain
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Department of Neuropsychiatry, Tokyo Medical College
(Director : Prof. Shiroe MIURA)

Antidepressants have an important role in the treatment of depression and the depressive state.
In this study, the concentrations of monoamines and their metabolites were measured in the brains
of three groups of rats after chronic administration of amitriptyline (AMI), clomipramine (CMI)
and maprotiline (MAP) and compared with the untreated control group to study the phar-
macological mechanisms of antidepressants related to clinical effects.

Rats received 20 mg/kg/day of one of the following intraperitoneally : AMI, CMI or MAP twice
daily for 14 days, whereas the control group of animals received saline injections. Rats were killed
by microwave irradiation 12 hours after the last injection. After sacrifice, brains of all animals were
cut and divided into three regions, i. e., the cortex (COR), cerebellum (CER) and brain stem and
subcortical structures (BS & SS). The concentrations of monoamines and their metabolites in three
regions of the brain were measured using a neurochemical analyzer (Neurochem?, ESA, Inc., USA).

In the AMI group, 5-hydroxytryptamine (5-HT) and 5-hydroxyindoleacetic acid (5-HIAA) in-
creased, L-DOPA decreased, dopamine (DA) and 3, 4-dihydroxyphenylacetic acid (DOPAC) in-
creased significantly, and homovanillic acid (HVA) tended to increase in the COR. These findings
suggest an increase of release of 5-HT and DA, and increased metabolism of L-DOPA to DA in the
COR.

In the CMI group, norepinephrine (NE) increased and 3-methoxy-4-hydroxyphenyl glycol
(MHPG) and vanillylmandelic acid (VMA) decreased significantly in the COR. These results
suggest the decrease of NE turnover.

In all brain regions of the three antidepressant groups, VMA decreased significantly or tended to

decrease.

(1991 % 12 B 9 HZAF, 1991 £ 12 B 24 HZH)
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W NE RORBFEALIRD &5 iz, FIiZ,
amitriptyline 58Tk [KIXKE] 2B WT 5-
HT, 5-HIAA, DA, DOPAC BX U HVA © E
A»F» o, [KMEE] 28w T5-HT & DA
DOMETUER TR T 5 L 5 RSB, £72,
SEOH D DETHET2HR LT, TNTOE
1T VMA OIETHERD iz, VMA X NE XD
BREREETTH D, ZHICE 3 REHREIIEH T,
Monoamine oxidase (MAO), Catechol-O-
methyltransferase (COMT), 7 V5 & FiETEER,
T a— VEAZRBRICL o TRESss ik
DERRENS, F1) 2EDEEES DA VMAA
DHECHET IWRIBECEEINTES T,
VMA DIETOERIITHETH 228, I8P D

G135 510 DEEBMERERD T v VAT T S VBE

= ZbY =

BEOHBORABRFICEAS L T 2AREEDLE 2 5
h, SBOWE, wEtr#fFans,

> ORDSFEE LT NE 85 OfF (NE BgEiETS
5 2% & 5-HT & S o (5-HT HeelEssE >
OR) O2BICHTTEZTDIS ETIHMND
D2, BE ITHIEIER 54 <, BE TR EETIRE
RHTED D DOFHERT? EENTWE, Zhigk
HUSHTEICIE NE REEER2 Ee L Ehb ma-
protiline 7 €73, #2132 5-HT REIEERA B
& &N % clomipramine 2 ERETH B Z L2k
55, BERANCIIATLHETEE S I &%
<, AERSHEICIIEENNH S, £z, XX TH
ohrck S DA CHETHHOI2ELHZOT
S’S DL DA LOBEIZ DLW THBA IR
T LEWHS D,

BT, $15 DEOIERBEFICET 2RI LK
ED, ZEEWETIEII DEOEBSEREICLY 8
ZREME, 5 HT, 244D down reguration 734 LU &
NEDBTI DFHCHES L TWE L RIHEY b %
Wi, SoicHilgNBEREERCET 2K TR
HYRAY LYYy —D—DTH5 cAMP DA
E£5%k adenylate cyclase DIEMEDH 5 DEDKIER
SREVETTEL0IRED L p ZEMRIEE
adenylate cyclase IZf5:ZF % GTP (guanosine
triphosphate) EERETEL I T 29D DED/E
FRICBET 252 3% RSN LD >Tw
5. 20LBMEDORELRELBEELCTELDIF,
HHECEYEZ BB OBEEBRRE L £ OWFRFE
DS LIz, AT T 2 v ORBIEREECET 3
R CTIEE-M TRHRRO—E & 5Tk
WZEbbZO—HERZLTWEEEDbRE, Zh
5 DMEBROFS—EZ, 15 >EBORE5E, &
SR, %58, BRESER» STHMOERE T
DOE, BIOERFES L UKAT /7 2 ViBE
DRIFEEZ EMERIHEECER L T»wd eE 25
had, Lal, %, AR CEEHECAVW:S
EEMEREESTERE (Neurochem?, ESA #:,
E) &5 2EERKMOES LD ZnsDRED
RRTE 2 ThH S5, RIZ2ITHD DEOERABFK
DWTENHEDOEND L wn, %% DR
TeDIE—DOMBICOAET 5 Z L2 L HE
05 DT, BMABLETHL LBbh3,

(10)



— 260 — R Om

&

FRERE 290D DRI L BE L 72415 DED AR
FoOWEFEE LT,
pramine ¥ & Uf maprotiline ® 3 DL 5 D&M
BEHDT Y MEAA Y F—NT Iy, ATa—w
TIvBIUZhSORBEVOBE Y KKK
B, [Nl 8X U [hgs & ORE TEZR] O
SEALIZDOWTHIE L, ITHREE & O IERET 21772
v, UToBREPEs Ik,

1. amitriptyline #5ETIE, [RMEE] 2B
T 5-HT, 5-HIAA OEE% L&, L. DOPA DEE
7{&F, DA, DOPAC 0EFEX EH, HVAD L&
EEMED bhizhs, Zhoid, [KIMEE] TD5
-HT DA OB, L-DOPA 25 DA ~DREH
TLEERET 5,

2. clomipramine #5&#TIX, [KIMEE ZBW»
< NE 0FEREH, MHPG £t VMA OEERIE
TERED, Ihbid, NE ORBEEROET 2RE
75,

3. 3EDHO DETHBL T, IRTOHLT
VMA OEEDETH L IHMETHERNRD 511
7z,
BiEE MR Z 2 A, e, AEREEEBDY
Z L ERERREREME S EE = H B E I
FEaEtwlo LT e b, RpHEes, HEIE2IE
& ¥ L7 EAKEREEE, MHR—BIFICE < #tLH
LETEd, £/, ERCHEBHIEES £ LB
EEEZEDHLEHCEBEATRHOEEZRLET,

nB, KX OBEEX, 5 12 B HEAEYFRREM
EESIZBVLTHEELL,
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