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Clomipramine DA - MAEHNIEE & 5-Hydroxytryptamine
f# I3 5 0 38

EIRAFE MR ME R (FF LR REIE)
B A& M 2z
(AEF1614- 9 H 6 HAZfT)

7 v b2 AWT CMP (clomipramine) % &M% & 721385 14 AEHRS CITEERS) LBE0,
Py & AR (plasma) PBEOZEYEEERNZELS & U CMP 12 & 3 %P3 5HT (5-hydroxytryptamine)
REOEERIz. 2DFERE b L2 CMP OEMRERWEBE LIS DRO7 3 VRS L OB, =5
WEBMREIC L2 v ey — OB T 2 EE RN, CMP REEMEERNICIIAY, Bkt
MOBEERER S RERIC, 3 —a 2= AV P EFNERD Y -V ERLEDSSHEL 7, BIEIR 30
Sk, %BEIZ 3 ERICKA-MENEBESTEIEL, 7O -MENBEL (kpfE) Bznzh
15.1+4.7 (F9{EXSD, n=19), 22.2 R L7, CMP iz & 3 MM SHT B8 0%{k%, 5HT, TRP
(tryptophan), 5HIAA (5-hydroxyindoleacetic acid) ® 3D 7 3 Y DRNEBELS X 70 R: vy
FEEIC L 3 CMP MPBE & SHIAA ERBEOCEFGL ST/, g F1 > R—LT7 8y (5HT, TRP,
SHIAA) DRAAIBE TR, BMHRE5L5HT, TRPEEIR I b o— LB BEEER <, SHIAA B
D&V, BERSEFOREATIY bo— AL TEE (P<0.01) ICETFT LT, BiRsHT
i3 withdrawal iz & 2&{bid 3T o0, o3I vy FEIC L 24 CMP B & YA SHIAA 3
EOBRIE, SMRSHTIZ E=Emax-C/ (C+1/Q), Emax=100, S=1.23£0.025, Q=0.000183+
0.000011 184 £ 5 8 T l& E=Emaxl. C*/ (C°*+1/Q) +Emax2, Emax1=100, §=1.29+0.071, Q=
0.000216+0.00014, Emax2=-30 (E i CMP OHE%R, Cix CMP BPIEE, S, Q X)) OBEEss
BRIZL, S a BREEHIAKRSHTOARSN:. KEED»S, CMP D4 VY F—L7 3 v A8z
MY HHEE, MRS CEHREFEEORBING, BESS OV TRHERE CEE, SilETIHO
METH B edsbh o, BBEOEEE, Asr0Lv7y — DS T 2 AlREM T & iz,
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IORBMHRAERELRLSVEBRD—DOTH
D, BEMES DR, BIES DROEES &4 HWRE
bELAL TV 2. 2 DIRARIT DV T, SEEMER -
REE % Pl & U RESIE L & bz,
serotonin, noradrenaline X & OBIE £ F.0, & L
Tz, BB LBATE S, —F, ZOBBEIIE
ZBRRH D OF (TCA) 8 & UEBRAH S FISEIC
FERshTh2,

TCA i3 1950 ££3K & v IMP (imipramine) 25>

Sh, UBREBOEDBFEA SN, 2OEBERG
serotonin % noradrenaline D ¥ 7+ 7 ARIEADE &
DRAHEELEZSNTE 72, EEIZBUHRSI &
% p-adrenoceptor, SHT2 receptor 12347 2 down-
regulation (REIZ?BRIBE LT 3,

—73, EEREHEMOELS I, TDM (thera-
peutic drug monitoring) 3 TCA TiTabhd L3
B0l LCADARED X 3 2 BREERIIE SN
TV, (AR 2 53R & BRI REORE)

Abbreviations : CMP, clomipramine ; DMCMP, desmethylclomipramine ; DMIMP, des-
ipramine ; E, effect; ECT, electric convulsive therapy; *H, tritium: 5HIAA, 5-hydroxy-
indoleacetic acid; HPLC, high performance liquid chromatography; 5HT, 5-hydroxy-
tryptamine ; 5SHTOL, 5-hydroxytryptophol ; 5SHTP, 5-hydroxytryptophan ; IC50, 50% inhibi-
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FITEHIZ, TCADS bEIy F7AADEHED
AAAENKEVEEATVL A CMPYEEHWT, T v
PZBLTRMYE, BEE5ERETR, FOSHT R
HAOEE L CMP A — % (plasma) WEE =0
BB R MRATL, &0 BHENZ CMPEELBRR T2 C
EERERE L THRIE£1T4H -7z,

N®RE & UHE

1.% e

CMP (clomipramine) , DMCMP (desmethyl-
clomipramine) , IMP (imipramine) (& Ciba-Geigy
X iREEE 5 T,

5HT (Serotonin creatinine sulphate) , 5HIAA (5-

hydroxyindoleacetic acid), i3 Aldrich # (U.S.A.),
SHTOL (5-hydroxytryptophol), probenecid i

Sigma # (U.S.A.), TRP (L-tryptophan) I+t
FLOBALL, MORHBIIHERORERZ - L EER
ro= 777 —HERGE,

II. BihRER

T AT Wistar RifEZ v b, AE 160—200g % B
W, AT 8 BEE X D APt 8 BREEAAT O 12 FERA D BHRS 4
AIZNVTEELL., 28, BMEREFESEBL 0%
BEY, BHFHE~10 B EBR LA L -,

1. CMP DIRFABE 5 & RN EBE O MRET
CMP 15 mg/kg #FRBER 1o 5%, 5, 15, 30,
60, 90, 120 R HTEH, BEER L D HRM AT, M4
RB L URABERIEORE L L, BBk -80Ct
REL, 2EMBNICAIE:2TR 7. UToXRBT

bERORERTE -7,

2. CMP & 5HT 13

1) BEHREH

12 F—VEDIMREBED CMP 12 & 2 8L % 5t
T 379, CMP 15mg/kg # R T#5 2 BB 0
B, MET2u, 27726 1 RREICEEY
F 2L, EAEA Y P—nEBIERE, 51
CMP,DMCMP HIEEFR & U7:, SR EES 5L
TeDBEMROMB 21777 72,

WIZ CMP @ 5SHT RBHCRIZ T8 2 a4 2 /-
&, Meek 59D 7oA vy RiEEHAW, ¥4bb
CMPO0.2~60mg/kg TR THEL, 155317
gAYy F200mg/kg REEMPICHRS L, 20 28

P I BB, BRIME 1T 7% 0, ARORIE L Fgon
BETE 7.

2) BisE

CMP 3 mg/kg, 10 mg/kg # & ERNMIBELD 3 5
WOoWT, —H-—FE, 14 BMERF 9 ~10 g T
WYER L 7218, 15 HE AR S L RO NE 154
VHRET L7, %72, CMP 10mg/ke, 13 RS54
2 BB O #A % 35 V> 72 withdrawal £ % 8D,
1Y K= EORAY ~L, 7Puaxayy FiEICE 2
RBEEZDRE S £ 8 CMP, DMCMP D4, migr
BERE TR o7,

m. AE®

1. CMP, DMCMP o #l%E

Preskorn 5YOHERHEFEEL THW2, Mo s
EEOKREYS 23— 1 0.2~1.0ml 2 0.5N NaOH
0.5~1.0mlfnz, Z7Ah Vitke Uik, Mk
IMP (1% CMP #l %€ T2 50 ng, X CMP #I5%E T
100 ng) &%E ® n-heptane/isoamylalcohol (99: 1)
5.0ml Nz, 1ERHE L SHHL -, EOBLEED
FEHEE 4.5ml 12 0.05N HCI0.1ml A0z T 30 £
ReD, fHL, BOLBOTE (KB) 20~40p] 25
HEE 7 v~ 777 4 —i% (HPLC) OFEK & L1,

R s o b 75 713 Waters £H8, 6000 A B
R, UK B > ¥ x 7 5 — 2 440 B 254 nm BE
BRAEIHRBIEG 2L, 2O I D
Pont 1% ZORPAX ODS # 5 4 (4.6 nmX25cm)
kAW, BEIFEIE, triehylamine buffer (pH 3.0)
& acetonitril # 3 : 2 DHETESL, HHIE 1.5
ml/min TIT % » 7z,

CMP, DMCMP, IMP O EBDIEREFRH 5 —> &
B 1DAWzRL 72, IMP, DMCMP, CMP i3 6.8, 8.8,
1.6 HBEL, HEEEET 2ME TR,
CMP, DMCMP & $ 25~400 ng/ml £ T IMP (o7
% peak height ratio (3 BREFLEBIEERL, £OH
FERRFIT Sng/ml TH -7z, B 10RITEROHE
50 HPLC HiH (¥ — > %557,

2. A ¥ F—NEDHE

Anderson % O FiE % #F TEE L /2 HPLC #t#l
Eafo/, BiE 10580 0.1 MaBERFECHE
YA R UT, SELEOELZ T 40,000xg, 304
TR o2 0D 118 40~60 ! 2 HIEROFEE L L 1.

BEEE s O bS5 7B EEE LC3A MR

tion concentration; IMP, imipramine; M, mole; MAQO, monoamine oxidase; NA,
noradrenaline ; PRO, protriptyline ; REM, rapid eye movement: TCA, tricyclic anti-
depressant ; TDM, therapeutic drug monitoring; TRH, thyrotropic releasing hormone;

TRP, tryptophan ; w.w.g, wet weight gram




Clomipramine OHEN « M4

7, SIL-IA B4 > o =2 7 % =12 RF-510LCA # X7
KBEEFHL, #7412 ZORPAX-ODS 272, [
FiEE 285 nm (> K1 20 nm), BIEHE 345 nm (¥
v Fird0nm) & L7z, ®EIHHEIZ0.00M sodium
acetate buffer (pH3.7) £ X% /—1% 9010 DE|
&TEAL, 1.5ml/min QFFIZTHEIEL 7.

B2 IZAD A > F—L RO BRI Z R L 72,
5HT, TRP, SHTOL, SHIAA @ retention time i3 %
n#hs5.6, 8.8, 12.8, U.63THD, DEIRIFT
Hotz. EEEOMEETIE, 5SHTOL X & A KRH X
¥, 5SHT, TRP, SHIAA D 3EZBIEDOXNRE L
7z,

'8 &
1. CMP, DMCMP MR —KAREIZ >\ T

DMCMP
(1 (2)
IMP
cmP CMP
IMP(is)
Kq L\~ {

1T 1T T 1 1 T T 1
0 4 8 12 16 0 4 8 12 16
Minutes Minutes
Fig.1. High performance chromatogram of CMP

(clomipramine), DMCMP (desmethylclomipra-
mine). (1) standards: IMP (imipramine) 100 ng,
DMCMP 200 ng, CMP 200 ng.(2) Brain extracts.
Mobile phase : 1% triethylamine buffer (pH 3.0)/
acetonitrile 3/2, flow rate 1.5ml/min., wave
length 254 nm, IMP (is): internal standard.

Mg © SHT ez pl 2 wFse 799

¥ 31z CMP 15 mg/kg B T# 5% O CMP m#gm,
FANRELHE L R 2R T, MERNEBELRSE
B&DBBZEAL, 30 AL 0 INA - MERBEL
BIZIE—EEE R D, TOMEIZ15.144.7 (n=19) T
»H -1z, CMP @ active metabolite T#H 2 DMCMP
BYBTH2OERSEEIRHETH -0, 268
% T3 DMCMP O il $E ¥ B 13 0 ~28 ng/ml ¢
Hoiz.

II. CMP & 5HT &3

1. AMBsp

1) 4> F =N iRORMEE

413 CMP BMREHRDORA > F— kD IMPIE
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Fig. 2. High performance chromatogram of
indoles. (1) standards: 5HT (5-hydroxy-
tryptamine) 3.75ng, TRP (tryptophan) 25ng,
5HTOL (5-hydroxytryptophol) 1.2 ng, 5SHIAA (5-
hydroxyindoleacetic acid) 3.1ng. (2) Brain
extracts. Mobile phase: 0.01 M sodium acetate
buffer (pH 3.7)/methanol 90/10, flow rate 1.5ml/
min., T, change of sensitivity.
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HOMTERLER& N o72h8, SHIAA Tiz
CMP B (n=10) iZ0fMB8 (n=11) KL CEELZE
T(P<0.0D) AN, B CMPEICEIT2 CMP
ORA, fEAEE 3£ 4 3471+615 ng/wet weight
gram (w. w.g),240£63ng/ml THo7:,

2) Fu~iyy &% 5HT KB EEOHE

F1ICAEREBICBIT L oAy y FLEBEOR
RBxR L7, SHT ERNEEE, Yo~xzyy FAEH
BILUCMP+7u~ayvy FABBTERELREZRA&
shundofz, TRPBHEFCHEELT, 7o~
vy FALESRE, CMP+ 7oAy y FETHLOMIZE
BLTwf:, @5, 62 5HT, TRP &2t CMP A
Bihhb b TEANEnI L 2R/RLEZLOTHS,
HoOERCIENEOL: D, BB 7oAy v FL
BRUERLTHY, UTHRKRTH 5.

Wiz, SHIAA & CMP RMEBEOBEFRERRL 2
OB 7 THB, MHSHIAA & (Y) P CMP &
(X) wHAEELTHA L, Y=—11710gX +764 (r=

i3

0.84) R L7z, MACMP & (X) 1L T4 Rk
THY, Y=-—1391ogX+683 (r=0.85) % R L,
SHIAAB 2 ET2¥ 5 CMPOREMENEE I3
10~20 ng/ml TH o 72,

Z® CMP @ S5HIAA BRA OBEFEE £ D3R
Y 3 o, BRANTEEIC T Hill RADIAEL T4 -
Tz, OB, MEEEEO SHIAA &% 100%, o~
vy FAERHDSHIAAE#2 0% &L, CMPiZ k2
SHIAA DIETOESFEER (E) L Lk, 20O&E
*X 8 AT, EREERIZ, E=Emax-C/(C+1/Q),
Emax=100, S=1.23%£0.25, Q=0.000183+
0.000011 (C i3 CMP IXMAEE, S, Q IZES) &L
B RIF7: dose-response curve HE S L7,

2. BHERSH

1) 4 ¥ R—nfEOXHEE

F2BUHREHTOEA ¥ ¥ -V EDHNEBE %
R 7e, BERSEE L FEkk, WEE, CMP 3mg/ke,
CMP 10 mg/kg, withdrawal #¥0 4 #C SHT, TRP
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Fig.3. Time course of plasma and brain CMP concentration. 3, 4, 4, 5, 4 and 6 rats are
decaptured at time 5, 15, 30, 60, 90 and 120 min., ™, brain CMP concentration; o, plasma
CMP concentration. CMP 15 mg/kg was subcutaneously injected.




Clomipramine Py - M4EPFME & SHT 03284 2 Fge 801

BIZEEDEE R o7, CMP £ 5T SHT s
BINT 2 ERICH o NEEEIX % o7, SHIAA
TN BEREE & withdrawal BETIXE 13 72 5o 72 43,

CMP 3mg/kg, CMP 10 mg/kg DR & & STEEEE S
gL THE(P<0.01) DIET 44 5 iz, %31 CMP
DKM, MENEBEIL, CMP3 mg/kg BTl 1357+
471 ng/w.w.g, 84.3+36.5ng/ml, CMP 10 mg/kg ¥
Tid 4324+1147 ng/w.w.g, 249+£91.6 ng/ml 7L,

DMCMP i iF & A ERR &Nz otz £ 7 with-
drawal #£ T & CMP, DMCMP & b#H T & % 2o
7z,

2) Faiyy P L2 5HT RBEE

FIPBEREHLEABC o2y y FEEIZE 3
SHT REOBMEE R L2 b D TH 3. 5HT I 1IEEEE,
withdrawal BE CHEOZEIZ & 5N h 57245, CMP
BINBEHE LU oRA vy FABRCNLEE
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Fig. 4. Concentrations of 5HT, TRP and 5HIAA in the brain after CMP 15 mg/kg acute

injection.

Table 1. Concentrations of 5HT, TRP and 5HIAA in the brain after acute

CMP(0.2—60mg/kg) injection with probenecid

[, control (n=11); gg@, CMP group (n=10).

*, P<0.01.

SHT TRP SHIAA

(ng/w.w.g) (ug/w.w.g) (ng/w.w.g)
Control (n=7) 426453 3.45+0.61 24612
Probenecid (n=T7) 427+59 5.81%0.94 535450
CMP +Probenecid (n=236) 442 +48 5.7T4£1.06  ceeeeeens

Probenecid 200 mg/kg was intraperitoneally injected.
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Fig.5. Relation between 5HT and CMP concentrations in the brain after acute CMP
injection with probenecid. @, control (n=7); @, probenecid control (n=7); e, CMP +
probenecid (n=36); =, possible 5HT concentration area. Probenecid 200 mg/kg was
intraperitoneally injected.
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Fig. 6. Relation between TRP and CMP concentrations in the brain after acute CMP
injection with probenecid. @, control (n=7); ®, probenecid control (n=7); ®, CMP+
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Fig.7. Relation between SHIAA and CMP concentrations in the brain after acute CMP
injection with probenecid. @, control (n=7); &, probenecid control (n=7); ®, CMP+

probenecid (n=36). Regressive formula: Y= —11711logX +764 (r=0.84)

(P<0.01 8 £ U P<0.05) D#EfOs&4Sniz. TRP
13 PBC control AT 3EETIZ BN L R D S »
nELNA SN, SHT, TRP L4 CMP EBEIZIZA
HREEARICEE2BEMBEIRS, TITERRLE
Mot
S5HIAA I3, Yo% v v FAEH & withdrawal
HCIEELREI L o7, SHIAA B (YL AE &
UIMEERN CMP B (X) 12, Y= —1041 ogX +814(r=
0.60) 8L, Y=-1121 0gX+707 (r=0.58) ORE%
FRLICH, 5D ENKE AN VERADL
UL BHBE T %2 2oz, 9 IZ5HIAA & & ™
CMP #EOBEE R L.
wiz, ZOMGEE SRS & EEC Hill A TE sl
foid, B10WRTE512220 HilROERE T
Lo r L T & Lz, EERIE E=Emax] - C3/
(Cs+1/Q) +Emax2, Emax1=100, S=1.29+0.071,
- Q=0.000216-+0.00014, Emax2=-30 Th -7z, ZD
- e CMP i ST SHT B EE 2 &L, &
P—— BETHEET 2 AECE L E2o05,

1

F —TCF 10°
Brain CMP Concentration (ng/w.w.g)
Fig. 8. Dose-response curve after acute CMP injec-
tion with probenecid. Horizontal line: brain CMP 2B FicRMEE#RSG T2 L, CMP OISR EE
line : inhibition IR K L BRI 3 — a2 — N 4 N EEf

CMP  concentration, vertical
ff i . X ) y
effect of CMP where 5HIAA concentration DY =3 T U AH S ABITHEEL, BN~ 3N

without probenecid is expressed as 0% and . .
5HIAA concentration with probenecid is as BEEE (kpfH) 130 SMEL D —E (15.1D) £ah, 2
100%. DAL MER CMP BE I MABE % KT 2 &
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Table 2. Brain concentrations of three indoles in chronic cases
SHT TRP SHIAA

n (ng/w.w.g) (¢ g/w.w.g) (ng/w.w.g)
control 11 445+31 4.54+0.78 30533
CMP( 3mg/kg) 9 5094179 4.56+0.66 245+38*
CMP(10mg/kg) 10 48060 4.80+0.93 234427°
withdrawal 10 424+26 4.18+0.42 29037

a: P<0.01, b:P<0.01 vs. control
CMP 3 mg/kg(n=8) and CMP 10 mg/kg(n=10) were injected for 14 days. Withdrawal

group were injected for 13 days and not injected for two days.

Table 3. Brain Concentrations of Three Indoles in Chronic Cases after PBC Injection
n 5HT TRP S5HIAA
(ng/w.w.g) (ng/ww.g) (ng/w.w.g)
control 11 445+31 4.54+0.78 305433
PBC control 12 464430 6.60£0.79 60175
CMP 28 502+66° 6.69£1.19°  eeeeeees
withdrawal 12 43045 6.00+0.48 631+44
b : P<0.01 vs. PBC control

a : P<0.05 vs. control,
Probenecid 200 mg/kg was intraperitoneally injected.
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Fig.9. Relation between SHIAA and CMP concentrations in the brain after chronic CMP

injection with probenecid. @, control (n=11); @, probenecid control (n=12); e, CMP
Regressive formula: Y=—1041ogX +814 (r=0.60).

with probenecid (n=28).
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Fig.10. Dose-response curve after chronic CMP
injection with probenecid. Horizontal line:
brain CMP concentration, vertical line : inhibi-
tion effect of CMP where 5SHIAA concentration
without probenecid is expressed as 0% and
5HIAA concentration with probenecid is as
100%.
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EZ oL, FOEIZDWTIE Korf 7% Nagy®»
5~20 & \» 5 {E %, Preskorn”id amitriptyline ¢
L2AIEREL TS, Ihe5DZ S TCAD kp
B I5EiBTHAI LELSNSB, DMCMP Iz 2L
TRFEAEEKRES Ao, RIBELHRE NS
WO S T, RERTAH SN SHT RSB DE LI
CMPDOAIZL 3 EEBbhilz,
CMP %3 U &35 TCADkpfEN15 £EHT
B L, REIDBEEY: & BN A O D A 038
ODTRTHBEILERBLT VWS, ZDH, MO kp E
Y 1.0 87 # T % % phenitoin, valproate, pheno-
barbital 7z ¥ DEMEEA L BH THEE2 L L T
5, Zhik TCA & phenobarbital #3558 & 3L
LTENR—BEETH D 2036 MPEE DT 100 {57E
BELHET 2 2 LICHiEL T 3,
F 7z, CMP THe54%, YR A e
PRNBEERRIRT 22 00, BErBLTTCA
MEENBEEEIET 22122, (FERETHLH
BHERRICB A2 BELFHLS 3. LHL TCA IR
BRI~ T3 2t 3R IO AICEET 2
BEVBHE, ThiZoWTRIIBTRT3FETH S,
Wiz, TCA fFRIBBEMEIC 81 5 EYH E RIS
RIZDWTE~N %, Baumann 5243 EL T2 &
314, €k TCA @ in vivo DRI B WL Tit, TCA
MENRE, MABEDCT—sToRENTEST
L TEEERNVBEISRZEEIATHRLY, 20
BIHEL CTEBIERETR -7, PR DAY
212, CMP 5 15 47 & Y 120 5 F CTRYPIBEE 1 —

> SHIAA—]—> GHIAA

Blood Brain
6—0H—indole
pyruvic acid
free TRP TRP SHTP SHT
MAO \L
BHTOL
SGHT—0—Sulphate
Fig.11. Metabolism of indoles in brain.

blocked by probenecid. .

=, main passage; —, regular passage; =

’
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FBELBDT, IORKETSHT REEEORE 17
oz,

BADOEL2 S HT RBBREN IO LS TH 3
%3, 5-OH-indole pyruvic acid, 5HT-O-sulphate,
SHTOL 3B THETH D, SHTP bMETH 3 72
&, TRP=5HT »5HIAAD 32D a>/8—h A
FOBIE L LTS 2 I ENTES, 57T,
CMP DA ¥ F =7 3 »REOREERET 51213
IDIBOHEERFNTL20MNHFHENTHS. UT,
CMP & SHT iz 2w Tl s,

CMP 15mg/kg MRS5S & U CMP 3mg/kg
14 HfEMERERL b, WEBFCHE L T5HIAA 8
BEE (P<0.01) WET2RLL, ZO&NKES
TCA iz & % SHIAA BEDO{ET X, Alpers 5'9, Fried-
man %', Diggory 59 Meek SYDHEL T a &
JWZ—METH B van Wik 570 & 312 CMP,
IMP, DMIMP (desipramine) , PRO (protriptyline)
T3 BHIAA BEMLZVWEVWIBE L H B, —H, 18
D TCAKETIX, SHIAA BIZET 32 &\ 58
% IMP, DMIMP Ti3Z1{b L w438, CMP, PRO Tii
&L 230, DMIMP, mianserin, maprotiline, CMP
TIREER T Org6582 TIRIET T 295 —FLT
WL,

Wiz, SHT 8L D% % 4 5% &, AlS5 L
LW OR—RITH 355, BHERETIRTELLL
B LB T AL ELRTBY—FELTnA
W, EEOFER T SHT BREYRSCIVEE
ERRVSHBELTEY, RicE~3 CMP 2H§Es
BIAURZ Ly P RERTR>1BE, §E (P<
0.0 ML THY, BECMP #51ck b SHT &
BIBINT 2 &) Sugrue®DI/REIC—F L Toiz, =
i, a2k, CMPE#S®SIC LY 5SHT
BCBMERE cER AR & T I L EIEL T
5DTHA5.

TRP fix CMP 2, BHRE5I1C L D & Etiza
ST, liOEE™ L AR TH - 722, 181 IMP, PRO
#E51C LD TRP &2800L, BHBRETZO7 3/
BABOHS >EE20 0L 03 RELH B, Zh
SERZOBREDEETARER L L TR, BE5EDER
BEpoAEETCORENEILELTHY, O
W5 ThH 2728, TCA D 90%LALE X\ first-pass
effect DFEEL Y, BMEERGLEENZENTL
BOIENRRCEZ SRS, LEROHKETIR, —)
TCA KA, MFENBEIRRENATE ST, b
van Wijk 5'7Ci2 IMP, DMIMP O#EIZRENT
WERCMP BHIETE Lo/ LT3,

ST, AWED & 5T, MEREE+RIEL

THEEEROGER L A > F— L8O TCA
HEERN T2 I LURDPBEEND L L EZ 503,
CMP 4P, MAEPIBEHIE 2 3,000~5, 000 ng/w.w.g,
150~300 ng/ml I2BWT, £2 1 > F— L RBEYT
%, SHT, TRP,5HIAA OXMNIEE A2 &, &k
%5 T3 5SHT, TRP 3%, SHIAA B4, 184G
5T 5HT #h0, TRP %, SHIAA B L v g
BEYLEZ LN,

%3, 5HT (R DT B & b mag g
TRP @ #E02Y, B SHIAA #3in, TRP, S5HT,
SHIAAD Y =27 4 7> U X LI L BEEY% Lps
HMonTwbizn, KRIFEICNEREMH, #a,
KRB, 12O 1 7 VS, BBk
TEBLRI—ERREDLI B DI,

BIETHAT & 512, CMP #5542 & v SHT s
T2 EnEDON, TORE—ERBEE RS
EHEOED SRET 2 Z L B TH S, 5HT KHE
EREET S HEL LT, TRP % 5HT @ radio-
isotope & Fi\» % fik &, BERIAEH] % F > % non-iso-
topic L HENE L 6N B2, 2 —R—E@nb 2,
EHIIEEDD b Meek SYORIBLI: 7O ~A vy
FEERRAWE, IRR® 7oy y FRRL D0
S5HIAA @ acid transport %4M#I L, B4PY SHIAA 8
ERAICHENT 2HRE2FHAT20THD, 7,
van Praag? iz & h A b FlA s, ez v
DIER LN T E 2 FELH 2,

£1, IRT LI CTuRZ vy FAEIZ LD
TRP IZHS IIEBEEL D EREL TWw3, ZHIZOW
T Korf 57 ELTHD, oty FiE5E
LD METRP XA LN TRP 3 E& ¥ 2% 2,
SHT RBMEERIZE< B LR wE LTW»: 3, — i
B4 SHT (RE#HEER I, AP TRP sz & h #ifizn
2EEZ2 5055, Hery 524 TRPOHNZEH &
SHT AMEEE A, MF R FITLALELTED,
EHOBERTOLVHG6ICHELEZ LS CCMPIZ LD
SHT fR#tmEEzIz &b+ 22, TRP 124 < CMP &
EIEEE L ot

Wiz, CMP B ¥ Yo ~R% ¥ v RiEIZ L 5 5HT {1t
BEEC DL THRETT 2, MRS5S TIECMPE L
SHIAA & OMHUCIZIHR S B OB H - 72, — A,
1BHR S TIRAMNIE CURE TR AV N3 IZRBEO R
2Lz, Lol, 20 CMP KM, MmEENEE ORI
A, BMELY 1 X102~ 2 X10ng/ww.g, 6~2X
10°ng/ml & 100 f5O&EFIC L b2 LD TH 1.

o 2Fle /7 2 o R8 (5HT, NA) O{RE R
WKDOWTIEFWL DHhDRBEICHEL LR TV
M, ZENSEELDBLLUTOLITHL, TCARE
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J AFLARTH S DMIMP, nortriptyline PRO 35 k7
S AFNARTH 3 IMP, amitriptyline, trimipramine,
CMP I 841, BTEIZ NA, BEIZSHTEEDA
HEEHEO L LTV 3, 72, PO 2EHOREE
BEOEIE, iy 7AEAD NA, SHT OB L DA
AHEBICLDRRECBLSE 7 3 800, 20
negative feedback DR L E 2 1%, DMIMP,
nortriptyline, PRO 7% ¥ secondary TCA iz &5
14 ) NA reuptake FEEDRENIZIE U T NA K#H
EREEL, BERETIEZFhSIE—EE T, IMP X
Wi, FOoMERTEELZ->T w3, —H, CMP,
amitriptyline 13 NA IC 8, BERESETRIBEL S
27\, ZOMt, mianserin, ECT I NA turnover ¥
&, MAO I34%] NA level ¥ LR & ¥ 5, 18
HRETREMIERT2LENTVS,

—%, SHT K@ 0fETA % &, %S TR
DMIMP, nortriptyline, mianserin 7 ¥ 1% SHT {3
FHEE2HEET S b TWwa s, —RIZIZIFEE
A YEEeT, CMP, IMP, amitriptyline % & Of
zimelidine & & #® 5HT reuptake FEEIZLEBIL T,
SHT RBIEEEIEEIER 2 b > T3, —H, BHkS
TERBEREI—EL Ty, AR5 T SHT R
EEEEEER £ B3 % CMP, IMP, amitriptyline %
BHERET S L, TORBEREZANES L AKEL
BRrOIRELH BN, SETCEBRL TS,
¥7: ECT T3 1 Bl T3 5HT R EIEIE T % 2%
BETIZEN BOOBMELHD—FL T,
Sarkar 5273 7 v b TEMDOECT 2L D, L, BD
SHT »s3EhIL, Z D% A{kid organ specific TH 3 L \»
IHAEHL TV, f£-T, TCA AN LIRS
BT, RBERCENLEEIEET 2001
ERTEATH B,

AHFFE TIE CMP (3 SHT U3 El%E 2 &, 18M%
BrviEIL ., #- T, #EOWEOSRT, A,
BHELERIRLEVLIBEIERL TV, Lk,
ZDIHIEIE CMP BEONKIIKET 2HETH-
. ESETHREOBERN—EL R LDIFW®, TCA
P8 5 T3 first-pass effect DFEELH D, 1BHEH
STREIRERN L EEELECLT VRO L EL
511%, TCA OEFEMFIIZIZF OMBEN, MPIE
BEHET LB ETHLEELONBWD,

20O CMP @ 5HT R# EI&EANH 12 DT, dose-
correlation DE» & & D FEMICER T 5, —RICEHE

HRRBOBM (FERED) 1250 2 EYBE AP
BRics D, EKEIREORS SEEISPIEE - &
T oN2BE, £OHEE) X E=Emax-C/(C+
Q) (S, QREH D HIllRTHRbEN 32, CMP

O SHT KHHENRIIBEOHS, MSITRET LY
HII A TEBTE 2, Z08B4E, IC50 1k 3.1x10-°
mole/w.w.g 5 £ UFEmax O 0% 2 & T 5 CMP &
B3 19.0X 10 mole/w.w.g THo72, #->T, &k
RERE-DDORASLORERCEETS L E25
i, 7 ANERS BOMERRRMSEEE 2 10~20
ng/ml TH - 7z,

CMP 1845 Tk, #0O CMPRABE Iz T 3
dose-correlation (3 BElEZ: & DTl <, REEED
FREOATIXHET A Z L3 TE T, BRETCIL(RE
FBRETRME LV 2HEEOERAE LD Lith
7T, IC50 1% 5.7 X107 mole/w.w.g, Emax @ 90%
13 15.8X107° mole/w.w.g T - 72, Hill XD B %
T B0 IRLD, 220 HillRXDOERksh
bDEEZONE, oT, AEOBED X 5%
REBEIESMES T, B 3EEOBEEOERL
MANEL2 DAL R— AV BT 2eEL 5N,
FIRED 2 EMEDEBIFIC DOV TIX 2 0= ¥ Y iz 817 B
FHH SN TR, ER7 0=Y Y dMERTET
H2H, HERI X > TREHESENBYHICBL
THMER LR T2, ZOHE, ZOMELR L Zhic
BMAMEBETZ27o0=Y> 0 M iE8E L EES T
b7:0, TORRBL2EHORLAZERIZIDEL
72bDTHBEENT WS, Tibb, 7=y L&
SBOME (E3) 2 20K T 258 ThsMEL
AR (ED) LMETHEZRE (E2) OMTH2 LTH
X, E3=El+E2 £ LT&ban3. El, E2, E3, &
HilXLRAURETHZ, 20r70=YrDgs, M
BNBES0.5~1.0ng/m OBEEIZB VT ELD
RIROAMBEHBEL, MBRNBES ERET 210> Tl
EBETZRE2SHIE U s, #10ng/ml OB, El+
E2=0 & 2RIk A>T EHELEL 3,

->T, K10 b LED7 =Y nifd L AkkIcE
Aoh, CMPOAUKBRETE—D202EKOED
ATHLH, BETRECENOE (Bf) »RY
REBDMENMb 2D EBbNE, Z0kd Izt
o b= BAMRIC SHTL, SHT2 OBFEVMHMN SN TH
0, FIEMEANCY SHTL &R, SHT? I3 8E
Iz canTsh, CMP 3SHE5I1 L b iHE
DRFHZEELDERET B0 Lk, 20
Be, Hbid bk CMP KPR 3.5%10% ng/w.w.g b
TCH SHT REHLEE, ZnllETiaisli ez s, &
DEKOBEERWLH obirk LTk CMP 084S
%D REM O rebound EHEAH S N T 2, HH@Z
CMP 1 H50mg £ IEH ACHIRA & ¥, REEIRRME
ZRETL, REM S5EI25ARF 7 B & CIBA L, 7 B
5L ik 3 H% T REM 238 HEE I L TR s
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FE

B2IEREHLTWS, ZHIZCMP AEBEETIE
REM i, ik 3 HEEO I < S8 T3 REM B
E2EMOBRAHE L - L EEENE, EEDS Y
FOBMETIRRIETRT LI CHEBEEE R, 1D,
withdrawal BE Tl 7oA v v P RBEEICERE L
T, SHT REHE e etEDERICH o2, ZO—RAE
LT, 2y bTRABCHET S LEL < CMP |
g <, ikl B TRETWITHERSERESE S h
Ter b HEINZ WD,

Z D & 9 7% dose-correlation DHE» S HRETT 5 &,
B, RERETRENLELRD S LEbR, KiZ
LD down regulation {REH L DEGETEET 3,

FHEOERNO—2EH > DFIO TDM ic 20w T
DERBHNES T 2TEI b oiz, B/ 7334
HEEEEILT L LS D OEBE L HERMT 2
bOTiEZWY, REEEL—ODIEEL LTEHS
KRR 21T 5 L RTETH 2.

O SHDOBEMBEREOHERIELH TEHL, Fhbd
2TRET B Z LIZTERVA, FETEODEM 2B
Enld, TCAZBWTEMREDHFEEIZODWTIL,
BTHEEERELTBI—EL TR, 2055, K
THRELZCMPZOWTHERTH Y, EONEES
& L7 b DT 250~700 ng/m! 725 TW 5,

FOREE LT, NROTH—MUS L CBEDR
& D, FHMEORRE, active metabolite DTETE, TR
BEOCEHEBHFoNS,

SHT RBEEHEORER» 5 7 DRED R RIBE
18I 100 iz b RO, B, BETRIERERER
B ¥ 10~20 ng/ml, IC50 1x 70~120 ng/ml 5 & U'&:
REIRD 90%FEHEE 1Z 300~400 ng/ml %R L 72,
- T, BEfuctBgizcEn v, ABMOBMBET
RENBEEREBL TS, Z2OREIEIZAE L,
BHHEZR therapeutic level DTFEERBEN TH > 7=,

LVELVE YR g AF N R — SRR B 3
5HT, NA 2 a v s e 2250, Zhid
S ORERIERLHZ CLRAHNOZ L THS, —F
MAO BHEHIZ 7 2 v DR EMFIL T 7 AR
DT I yEERNSY, ZBAYS DT I v 0HE
BOAHEIEILT, i3 OREFHET 2, - T,
IOMET IVORZCHRT B EELONT &,
FRAFETCHECH>TWwWB CMP O SHT KU NA B
D AABEE TIE cerebral cortex @ slice Tt IC50
iE, 2.5%X107°M, 5.5X10-"M (4.5: 1) T& D,
DMCMP & 6.5X10-"M, 7 X10"°M %57 L, ¥+ 7
bV —ATiE CMP @ 5HT KU NA reuptake [HE,
1C50 1, 5.0%x10-°M, 6.8x10~"M, DMCMP Tz
3.4X107°M, 2.5X107"M L2 5T 330, HBEDF —

T TV - LOFROEELHEETZ VO TH,
WTERLWHHIZED T — % T 1C50 i, 3.1~5.7x
10°M &5 SHT RBBEE c BB EERL TL
B,

LbL, 2 2I0E L DiAAHER in vitro TR
E5HRT 50, BRSNS S OBERR
HBICEHE~ 2 BB EET 2w EED,
5HT, NADHEL VRAHEETRE R WIS oFoW
B2 LD 5207 2 v RERH, > SHOERD
ABEENE 2 EBEATDH S L5 BICERNH
BEND LI OTE,

5 ORD 7 3 RS Schildkraut 3 ) Eseas T
25 20 F o RREE THEAREOWEN L S, K
RIC—BT2H0E—HLAVLDIZbOATNS,

EORERIETE, ZBRADOAL S TE 2RO
2#l, maplotiline, mianserin, zimelidine 7z ¥ D L
WEY R E S AR LEATEY, & I receptor IF
HEERBIZANT S D Langer 5% Pl iz &
NTwa MIDHDOEBHESIC LY B-adren-
oceptor, SHT?2 receptor 258432 Z L AKRA &N,
HIF DT BENROERIC > TOW30hES
», & 7o ¥ F 7 AMIBAD neurotransmitter IEED (L
EBEL IHBERTHLOHE I »IZEES LTI
WL, BEEZDVWTRDLS, /7 3 v E2EEOB
BEEHS LR AOATHS, O bzv L 75—
WR> T ) &, 5HTLIZAE, SHT2 B T2 L E
ORTWB®N, LhL, 5 DFID D 5EIRWTHEN
Ztob =yt 7Y —[HEH citalopram®)
SHT2 DA & &1z 80z & <D DEIOERR
B DB TIRAFBRZ H23% 0>, & 5123 H-imipramine
binding site DF R > TRH, substance P &\yo7:
co-modulator DIEMA 4% &b Mb > T—BEMEICILT
W5, Langer 53D RIICIE, AL BHEERECET
% receptor ¥§ M @ K B, & % 12 {Z3H-imipramine
binding site {2 2V >T®D schema MEMHN TV 5, &
FWZ DWW T, presynaptic 125> T autoreceptor
DESEEALTWE D5 L, 72720 auto-
receptor & transmitter Z Db DIZ & > TEET 27
», vo b= rORDAACBEL T, tob=r%
D DL T 5 Z D receptor IZfER T 2 co-trans
mitter 2 WIFH L LWARKEOHERE 2 Sh T
5, ZHMERBIRAI substance PX TRH O & 5 &
NZ7FRTHEnd Lt I & Fuxe 9% co-
modulator E LTINS DYEREZ TV 5,

Willner*®i& 2 OO F T, 5 DIROHRRIC DT
1%, &8 indole amine RZHE TIFL TV 5, ¥
O =YD DARDT v b OBRKTEHRL LR
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TENEESND D, E—27 B 2Dkl sT,
BEMNEHLL RO DT RIALLIERL, s
OFIZHEITBH LD b =D uptake BV —AH T 4 7 >

Y AL EBFELSH D, 2 OFALTO transmitter % co-
modulator D & 5D £ »3 depression ¥ 4: U &
Brwd I EEEZ D LRKRE,

ARFE TR DHROERBFIIDWTEL TS 2
LI TE RV, B DFIDBE SRR, &, Ak,
BUTEFNLEEOERNEIAShZ L, BETIEA
HIZH)—DODER (BZskfAshrDr 7y —
Efickd) BMb2LEZX5THSI, A
SER L ED L I ICEAET 203 R TH 5,

#® B

ZRRMAS OF CMP 0ENEHMEES v + %
AuTiTa>7, EBE L TIECMP 15 mg/kg 2 K
Tiz®k5#%, 28Mcbh Y CMP, DMCMP O 4§
N, MRBELRAEL, MEOMEGE L L, 20
#%, CMP 15 mg/kg O 25 £ 3 mg/kg, 10 mg/kg
02 EMERES 21T, ZOMOSHT A58 &
CMP B, MARMEE L OBEERE L. Boni
BRI TOWL TH 5.

1. CMP #51, CMP M#MNEEIZ 3-2 /85— k
A ¥ MERZEH I L, 30 2% & D A — s
BHIX15.144.7(n=19) & 2 B C—EBETL
7z. DMCMP ZBMETH - 7.

2. CMP X DELIA Y F—LT S VDA
BEERELI-EZ5, A, BHERS L LB
LT, SHIAA BiIZEE (P<0.01) KEETH -7,
SHT, TRP iCiZZEx o7z,

3. Furzxyvy FEEIWZ LD SHT A3 [EE %1
HliceZs, CMPEEZ LD AN BHLy
SHIAA OEBEERII BB L TET LR, ST
I3 5HIAA & (Y) &Py, MmN CMP & (X) £
BRIEY=—11710gX+764 (r=0.84), Y=—
13910gX +683 (r=0.85) TH h, @HETIZFY=—
1041ogX +814 (r=0.60), Y=—11210gX+707 (r=
0.58) %7~ L, CMP A, MAFPIEE O EDHE
MERL7:. ZoBEFE HIl A TR T2 &, AT
X E=Emax+C%/(C*+1/Q), Emax=100, S=1.23+
0.25, Q=0.000183=:0.000011 & BAM/: & — FFdh
MOE S o0, BT, E=Emaxl - Cs (C+1/
Q) +Emax2, Emax1=100, $S=1.294+0.071, Q=
0.000216+0.00014, Emax2=—30 & B % ix T BH BR
T, 2DO0OHE-EREOMYE L TRa N,

BEowREs5ns 2T, TCAOEBKREMBEES &
VRIS r OR# I DLW CEB L 1z,

# i

BEbsbl: 0 HBEELHESE, AKE2E-1&
RARFEFRMEEHERRE, UORESEICEA TR
HOBERLET, &7, BEMEEL VLW AELER
ERAFHREEEYE, SEZ 8, 4, 8%
ZRVWIFAREOEMEERE, & oI UBEOARFTHHY
EYFE, ERAZEESBREEAL, TSR, &
Nsh—%e%, clomipramine, desmethylclomipramine D32
22137z Ciba-Geigy HHICE 2B L T 2T, 2B,
FFRX DRI, 556 EHREYEAHEMESYS (1984, B
#%), 4th World Congress of Biological Psychiatry (1985,
Philadelphia) 1 THEL 2,
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Abstract

The pharmacokinetics of CMP (clomipramine) concentration in the rat brain and plasma, and
the relation between SHT (5-hydroxytryptamine) metabolism and CMP concentration in the brain
were studied in both acute and chronic CMP treatment. The CMP pharmacokinetics and its
relation to the amine hypothesis of affective disorder and the change of receptor sensitivity are also
discussed. The plasma level of CMP, as well as other alkaline drugs, decreased pharmacokineti-
cally in accordance with a 3-compartment model in both the acute and chronic groups. And the
concentration ratio of brain to plasma levels showed a steady value of 15.1+4.7 after 30 minutes
of CMP administration in the acute group, and 22.2 3 days after the last CMP administration in
the chronic group. Concentrations of SHIAA (5-hydroxyindoleacetic acid) in the brain were
significantly reduced in the two groups as compared with those in the controls (P <0.01). CMP
administration did not, however, change SHT and TRP (tryptophan) concentrations. The three
indoleamine contents did not change in the chronic group after withdrawal. The reduction by
CMP of cerebral SHIAA was further investigated by a probenecid technique. Probenecid (200
mg/kg) potentiated the reduction of SHIAA contents by CMP and the following relations between



SHIAA and CMP concentrations in the brain were observed : in the acute group, E=Emax + Cs/
(C+1/Q), Emax=100, S=1.23£0.025, Q=0.000183+0.000011 ; and in the chronic group, E=
Emax]+C$/(C*+1/Q) +Emax2, Emax1=100, S=1.29+0.071,0=0.000216+0.00014, Emax2 =—
30 (where E is inhibition Effect, C is brain CMP concentration, S and Q is constant of Hill’s
equation). A clear dose-response curve was found only in the acute group. The two phases
were, however, observed in the chronic group. The SHIAA content was rather increased by lower
levels of cerebral CMP and decreased by higher CMP, suggesting some changes in monoamine
receptors in the chronic group.




