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Wistar %5 » b, fAHE 150~2508 D 7~8 ERDKE
ZERALI. kNI EE 2 v 7 CE-2, $ikikitkiE
KRy, SHEROEREEL 20~28°C TH o 1.
BIBMI 7 » M3 pentobarbital FRELSS, HEICL =23
> THHEIB Y AL, #uB2 -2kl
T BE7v7 CE2 L4ABAKBRCHREL, ERic
W 4 5 HO DI

2. TO FORE

fF homogenate yz>\ T, Knox and Mehler:® ek -
CTREL 7203 hematin 3L 1848 (RIEH),
BINL 72\ B A Gk m BERIEM) O B2 EH L 1. B
SRIGHEL kynurenine (KN) 4 uM/FFBE &/g/h ¢
FbL . B2 hematin BIIBKBE (RIGH)
T 0.2 M0, 0.3 uMP X UF 2 uM2>0 i L'H1E
WHRT B2, —JLER N hematin BHEMEESS 0~4 p
M © TO FHZXBIEL =LA, 2235 3 uM ORI
TAGRBEOREES,N B O hI-DT, Hind s
hematin I T BACREEY 2~3 M ITie B X S1c Lt
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Maickel* /¥ U CRIE L 7.
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5. EURLUICH/EE

CPZ (3 RHER TR O™ CPZ 50mg/kg % ks
RS RP CEHEEERN) 124 BOKERBIC B
LicH, @A TEDL 8mg/kg % BRI S. halo-
peridol (HPD, X HASIIKEB) 1% 10 mg/ke » fakepy
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riEdE, BIEEE I ERLTHRESHMICEK L
D, +rERITINBOHN 4 HTHEmML . BEELH
LW LI LD, REEBI4BEETH v FHRIIEEHK 2
RrEOMEC S & 505 MBI FEELEGH 2R
RO & & 8> 7 - T

RP 8 mg/kg, HPD 10 mg/kg % # 5L 1-f581% Fig.
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Fig. 1. Effect of chlorpromazine administration on rat
liver tryptaphan oxygenase activity.
Each point represents the mean value for 7 rats,
and vertical bars the standard deviation. o———o:
Holo enzyme activity (chlorpromazine 50 mg/kg,
intraperitoneally) - « Total enzyme activity
(#) x---=x: Control holo enzyme activity
(no chlorpromazine)
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Fig. 2. Effect of reserpine and haloperidol administra-
tion on rat liver tryptophan oxygenase activtty.
A —=-A Holo enzyme activity (reserpine 10 mg/kg
ip.)
A——A Total enzyme activity (reserpine)
[]---[] Holo enzyme activity (haloperidol 10 mg/kg

ip)
l—— M Total enzyme activity (haloperidol)
x ———x Control holo enzyme activity

The other note is the same as in Fig. 1 except the
abbreviation of standard deviation.
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Fig. 3. Effect of meprobamate, diazepam, and hydro-
xyzine administration on rat liver tryptophan
oxygenase activity.

O---0O Holo enzyme activity (meprobamate 200
mg/kg, p.o.)

@——@ Total enzyme activity (meprobamate)

A---/ Holo enzyme activity (diazepam 10 mg/kg,
ip.)

A——A Total enzyme activity (diazepam)

[0---[J Holo enzyme activity (hydroxyzine, 10 mg/

kg, i.p.)
l——M Total enzyme activity (hydroxyzine)
X ——— X Control holo enzyme activity

The other note is the same as in Fig. 1 except the
abbreviation of standard deviation.
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bhte..
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major tranquilizer ¥EH D+ rIEE, 7 HEM,
H&EDHHEY Table 1 =, minor tranquilizer #5.4#
Dxh%k Table 2 KRL . CPZ DB L+ wiEik s
7 EEEOEBIIFRRTH 505 HETHR5E 2 B
DHIDHEBEL, 2FHE TIRHELED 7 HEEEM
Rr{bFAHTEERLTWS. RP 0Fa0oRY C
PZ D5 & KEEFBETH B A, HPD Tid 8 B D
HEPBRLEL, 7HEERDO bl CPZ 38
78\~ X 5TCH%B. minor tranquilizer DIFPE Dk v iEHE
& T ARIEROHERIL, 3ELE LIHEABRTHHIN K
Fi3 MPM & DP T2 5 Brfifld b 8 BERIED 3 D23
KEVH, HXZ (2 2BD L DnBATHD, 2
BT 7 HEERO -+ e BERIENREWZ L 2RLT
Wa.

4. FEIWWHS v O TO FH#(CR(EF$ CPZ, RP

OKE

Fig. 4 tnTX5k, BIBMHEcLy CPZiek %
FHIEZELIBZZOHNDH, FhTHLHLBEOH
WA —7 2850, BED 5 BERIE OB 0 B
DENDYL.5 B TH -7 BIBHES » kT3
CPZ 56D+ v MK L 7 HEROB AL Table 30D
EBDT OREICIIT S+ v B 45) & IEE

Table 1. The change of rat liver tryptophan oxygenase activity after administration of
chlorpromazine, reserpine, and haloperidol
Time after Holo enzyme Apo enzyme Total enzyme Holo/apo
administration Treatment Dose activity activity activity ratio
(hrs) (mg/kg) (kynurenine uM/g/h)

2 2.0940.43 0.3740.10 2.4610.45 5.65

5 Chlorpromazine 50 i.p.  5.0740.99 2.05+0.33 7.12+1.13 2.47

8 7.02+1.07 3.83+%0.37 10.85+2.10 1.83

14 2.6310.45 2.13+0.25 4.76+0.28 1.23

2 2.83+1.13 1.00+0. 32 3.83+1.37 2.83

8 Reserpine 8 ip. 7.9312.60 4.23+1.34 12.16+3.80 1.87

16 6.01+0.87 6.37+1.28 12.3811. 68 0.94

24 5.1542.39 4.2241.93 9.37+4.17 1.22

36 4.03+1.01 3.61+0.47 7.64+1.48 1.12

2 2.13+0.47 1.39+0.35 3.52+0.74 1.53

5 4.63+0.50 5.1740.49 9.80+1.92 0.90

8 Haloperidol 10 i.p. 5.9940.90 1.69+0. 45 7.68+1.08 3.54

14 1.60+0.29 2.3240.89 3.92+0.45 0. 69

Results are given as the mean+-standard deviation of 7 animals.
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Table 2. The change of rat liver tryptophan oxygenase activity after administration of
meprobamate, diazepam, and hydroxyzine

Time after Holo enzyme Apo enzyme Total enzyme Holo/apo
administration Treatment Dose activity activity activity ratio
(hrs) (mg/ke) (kynurenine uM/g/h)

2 1.77+£0.34 2.45+0.51 4.22+0.96 0.72

5 Meprobamate 200 p.o. 2.691+0.35 2.6910.44 5.38+1.02 1.00

8 2.8910.24 2.86+0.71 5.75+0.78 1.01

14 1.9240.24 2.7410.45 4.66+0.90 0.70

2 1.6610.26 1.55+0.26 3.21+0.41 1.07

5 Diazepam 10 iL.p. 3.3310.40 1.66+0.27 4.991+0.43 2.01

8 1.9410.45 1.49+0.30 3.41%0.71 1.31

14 1.44+0.26 1.484-0.45 2.92+0.53 0.97

2 2.06+0.50 0.8040.18 2.86+0.56 2.58

5 Hydroxyzine 60 i.p. 3.38+0.61 3.55+0.74 6.93+1.32 0.95

8 2.10%0.37 2.7010.34 4.801£0.66 0.78

14 1.88+0.21 2.32740.40 4.2040.81 0.81

The note is the same as in Table 1.

Q.87 13 E¥ET» FO+sriEHME (1.81), K&
Mg (3.40) (Fihn hematin & 2~3 M T, [ homo-
genate 12(ic OV CRIE L 1oER, S eiElE 1.81%
0.28, 7AIEHE 1.59+0.45, IEHE 3.401+0.48, &=
ML 7 HREROHEL 14 TH o z. Badawy HiX
F gL R IEED, FhEh 1.82, 3.862 HDH\L
131.56, 3.38" L\WHEERLTRD, KE—HKLT
W3 EBbh3] REXT, Fhth20%, 45%DR
PERLTED, BBERECX > TheiEEED, ¥
7- hematin & 7 HEEEOKEAHETFTTHZ L ERLT
Wh. RrERE 7 RBEROLEKIL, EF7 v MCE
75 L RER 5k 2BMARKTH - I

RP o$ait, E# 7 » b Ak 8mg/kg 2 EIBRHH
5 v MCREEPREH LAY, 2 RS NTRT Fig. 4. Effect of chlorpromazine 50 mg/kg on holo try-
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Liz. Li# 4 mg/kg & 2 mg/kg ID\WTEREL fohds ptophan oxygenase activity in the liver of nor-
R R . mal and adrenalectomized rats.

T2 RRELUARIETL, Bienih TOHEOR O——CQO : normal @---@ : adrenalectomized

EIIRTTETH - Ie- Vartical bars indicate standard deviation

Table 3. The effect of chlorpromazine (50 mg/kg) on liver tryptophan oxygenase activities in
adrenalectomized rats

Time after Holo enzme Apo enzyme Total enzyme Holo/apo
administration activity activity activity ratio
(hrs) (kynurenine pM/g/h)

0 1.45+0.24 0.42+0.21 1.87+0.41 3.45

2 1.6510.30 0.774+0.11 2.42+0.54 2.14

5 2.23+0.26 0.86+0.27 3.09+40.43 2.59

8 2.1130.61 1.3540. 47 3.461+0.73 1.56

14 1.2440.31 1.33+0.38 2.58+0.60 0.93

Results are given as the mean+standard deviation of 8 animals.
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5. IE% TO:ZF##ix5(C CPZ, RP @ TO (=
R(E3 MRP okg

MRP (IEIBKEAT v f FOFOXER 3D, T
7> cortisol, corticosterone, aldosterone D4 AF D
BECIENT,  11-8 (kB LA BIRFC IS 5 %
BeEL, BIBKHENHDAT v A4 FOS U RIE
LDDEHDTHD. TORETFESENSHD ACTH 4
WERTZ L2/ b, v bzt~ Tt dexamethasone
MERABR L T, TEREBEREEL L TLr—5v 1L
IRTWBHZ L Iabh-EETHS. LD
RN CPZicX s TO My, HYBERIBEE
ENTHIDLEL LRBHEIBHBHS » +ic RP #
EORRNPBOLR ez &, bk MRP © TO
EHCRIETHRCONTOBEANZLRT, &<
BB EMH—-ACTH 43 34% & DBY#A S, MR
PO TO B Ris By BET 5 LIxE%D 5
{DEE%, MRP 5480 TO B OB Y B~ .

f& R4 Table 4 DL % b T, MRP 250 mg/kg D
FiI2 kb, & eBRERIIRE% 8RNI eI ER
{ED 16.1% DET %, 24BEHEICIT 43. 4% DET %
RLTc. DBRKRECEIRL T, 40RRECIEAEIERE
CHESTWA, ¥k v B UR L ET 524050

Bicit, seEHL 7 ABEEORRETIEL AR,
ORI hematin L 7 REEEDOESLB/E - L
RL TV 5.

Kiz MRP #1551 CPZ 3L U0 RP in X 2 IR
ETERYZH 575, MRP #bik TO MR E
TUL2405f) B &, CPZ, RP #6540, #hFh TO
EEL BB -7 8B, 168K B X Ehaiet-
B (RP DBE -+ eiFikil s BRI I6BEE L D
RRE A, BIEEY LEEL T RP D@8 1216850
B&L7), 2% b MRP 250 mg/kg Dk oy 5416
BT, CPZ 50 mg/kg % EEEPIESIL, #0 8 SR
#ic TO FHEAXRMEL, ¥4 MRP #45 8 BR#iIc
RP 8 mg/kg X IREERNES L T, FD1685%Ic TO
EHEYREL RO, 74, BEELS TR
e iEdEDHES Table 5 R L 1.

MRP#5.5 » bz CPZ 2535 itk b, *
7 IGHEAEIX MRP $ 5.524B5 R D IEMEEOM 2. 465 C
HED, BAET v POFEHEL X LA EEDD
T, RP DBEIH 2.9 fEDOHMINT, HBECH~T
LB ERETH 5% HEEI -1 KIS
HOEA  AERIET, CPZ RP izt T MRPDZ
DFHEDIEHEMEDBRA L, CPZ I3t BET 1T, ¥

Table 4. The effect of metyrapone (250 mg/kg, p.0.) on rat liver tryptophan oxygenase activity

Time after Holoenzyme Apo enzyme Total enzyme Holo/apo
administration activity activity activity ratio
(hrs) (kynurenine uM/g/h)
8 1.52+0.30 1.18+0.20 2.701+0.68 1.29
18 0.98+0.14 0.84+0.17 1.821+0.24 1.17
24 0.80+0.19 1.204+0.22 2.0040.25 0.67
30 1.09+0.15 0.48+0.20 1.57+0.15 2.27
40 1.83%+0.09 1.49+0.18 3.32+0.27 1.23

Results are given as the mean-standard deviation of 9 animals,

Table 5. The effect of metyrapone on the induction of rat liver tryptophan oxygenase by
chlorpromazine and reserpine

Holo enzyme Apo enzyme Total enzyme Holo/apo
Treatment activity activity activity ratio
(kynurenine uM/g/h)
Metyrapone 0.80+0.19 1.20£0.22 2.00+0.25 0. 67
Control 1.96+0.36 1.92+40.48 3.8810.46 1.02
Metyrapone--chlorpromazine 1.9440.55 1.42+40.32 3.36+0.54 1.37
Control 1.98+0.42 2.1040.40 4.08+0.22 0.94
Metyrapone +reserpine 2.33+0.08 2.54+0.37 4.871+0.61 0.92

The administration time and method of each drug are described in the text.
Results are given as the mean+standard deviation of 7 animals.
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Fig. 5. Effect of chlorpromazine and reserpine admin-

istration on the plasma corticosterone level.

@—@ Chlorpromazine (50 mg/kg, i.p.)
O---0 Reserpine (8 mg/kg, i.p.)

Vertical bars indicate standard deviation.
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Fig. 6. Effect of chlorpromazine and reserpine admin-
istration on the adrenal ascorbic acid level.
©—@ Chlorpromazine (50 mg/kg, i.p.)

(O---0O Reserpine (8 mg/kg, i.p.)
Vertical bars indicate standard deviation.

7. CPZ, RP 550K AA OB

BT AADEAIZA b v RGBSR 5 T EAE—El
BROSWMIIETH Y, AA ZRET ST LIXRT
WFHIMRCHECE R LI TW5. LA T
CPZ, RP #5%0DEIH AA OByaZ T~ #HRIX
Fig. 6 DL % b G, CPZ, RP 251 i & D mif CS
DBIFE ERND AR E—vERLTE D, CPLEER
X 5T 2 BRESC BRSO BDOTL. 4% L, LIERK
Hic ER L TR RIS 29.1% BA K TEEL
7z« RP $5-Cit 2 BRI 69. 3% A L, L4
wEE S 55, CPZOBAITHNTEOEREILEL,
36HFEIRICR » L 46. 4B WA E TEIBEL 1.

% ®

Samsonova and Lapin®*®}, F » +iZ CPZ ® 1mg/
kg 285Utk &5, TO FEiki Ene{, Sme/ke
BECE D ERTHZ L xBDTHRD, Dube 5212
50 mg/kg D HIT L T, 5 BFHEILAPCK 3 5O

DT 5. Lo T DETE CPZ OFEN
BART5 L 5 TH B BIRD X 510  DIKEFRL
#2013, CPZRBK FHCEENHMIERTADT
THEIENLD DALY BT L - TRIETERS
WL CTHEY 52, ACTHZ Mm% IhsE
WO LIRSS TnBED, LKL LRKTEHOBRR
B X > CTOFEMIZ ERTA LS BMEP LB D,
RE TR AHOlERT5CPZix, KETHTORE
WRETRLDHZ ENHE LAV EVS TR
DT, 7 v Mi250 mg/kgZ# 5 U IciER, 8 R
T4 o mME R LI (Fig. 1). Lichi, T E
3 CPZ o@Eg Bl o1 5T, TO &Y Lk
RRLDBZ LIXENTHY, FIEEEDOLRSH
WINDRT, THERDO  eBRILCIHETHIO
L#2% bhd. major tranquilizer @ 5 %, butyrophen-
one FMHMICE % HPD 10 mg/kg 5D+ v iFHED
MBOE Y CPZ OFE L KERKRTH Y, 1orEHE
PefEDMMD CPZ DL & X hRRHEBETH T
L L RP 8 mg/kg Hr5DfERIL, R MEL CPZ D%
BB VWBETH I, ELWREEDOFH
HBEARL 1. HPD I HLE, TREERIER X CP
Zx v\ Euvbhbss, CPZEXGBEUL -fFR%
LORWTHD, N LT RP ZHRiCkT5
catecholamine (CA) %2 serotonin (5-HT) #4835 =
Ehsbi, FRABEBERAORBHICFER IR TE
D, EFEELELIFRALEVCEDTHS. LIhsT

FF TO DFHEEDM X L FUETHRER L OMI, 5%
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BEOBAENNH LD TV EELORA.

DO LY hEANEEL, major tranquilizer ® &
51T B BrEE M ARG ABIER DI o &
Vv 5b minor tranquilizer ® MPM, DP, HXZ ok
RBEEYLD L, ELREDOREREEL TS Thbbl
RO DEW T, + e BERERORSEMEIT MPM 25
WTHEGRSRRIE R eh, Ly £DfEL major
tranquilizer © 3 FH~TEL < /N X\ (Fig.3, Table
2). MPM D&4fthd 22 L LR HIMFEE Y B
L, SEFHECREMEY ~TH, FOfE1: DP, HXZ
CXDEL VNI ELREDHDLEEAHT, TOZ
& MPM DfERHUD 2 iz ~T 3§ (DP, HXZ
DGR 1 H15~40 mg TH 5%, MPM (3 400 mg
EINTWD) T LBEENH LB LRI

TOXFHH Iz b (L L T, tryptophan(Try)—
KN ORBIBACILD L, K& Try BB 5,
5-HT £RARATHZ EMRBE I T\ 557121
2 COBENLTHE, BOS-HT O L ek
35 Try R, ThebbrOFERETHS TOFHS:
OBE L XHELBER DD EAFHENRD. RP
DOBIRERAIZOWTIL, CAKE L 5-HT 0B D
WThAYL L OBIRTAMISELTBE I T\
Whd, AEBIC TS RP OEL WHBEENSART,
RP oD #BEAit 5-HT i3 5 X b BIGA
B sicBbhs.

Feigelson and Greengard'®|, Try >&7cb3 cor-
tisone CHE L 1B A0 TO FEEOHmMEL, BEED
hematin L XADFEETFTCHEL B, Bir5BE
DES TR BEREAT TREOHEMTH Y, AN
o7 FERHEEICE D hematin LAAFIL, Hr/
7 ROEROH A TO AR Iy BT HIHE T
LI BOTIXIR D EHERL T B T LAk,  Table
1,2 Dkw /7 ROEREYZS L, CPZ, RP, HXZCix
B 5tk 2 FefEIATEE, MPM, DP Cid#r 5tk 5 BERIATH,
HPD Tit 8 BRI TO SRR LB e T
WhHEEZ bR, CPZ JSMIB A  r EHEN K =/
7 HOLROBRBEL —HTDhy TOPRERIKEARD
T35, CPZDEEIIRAF e EBHEO BB I ER
52% CPZLL TIEDTARYEE Loz LoBfk
T5hy HHEWNIBRILR, BERMOK rBEROBHL
BRTHZ L EZLNBDT, ZhbTXEEL 12
B, in vive JIREP IR E R RABLELD D
Liigus.

HRT DT TR B AT, b D tranquilizer
X B TO FEMms, A bV AR X DEIFRE A

NEVYDRIGTHBZ ENTFRENBDT, #0055
D L i B2 EBREY FURED LB\ CPZ & RP &
DWTDAEREL 77’ BB S » ric CPZ #45
DHE, FeEETIER S » FD20%, KIEETL%
BA LT3k, Knox and Auerbach D E %2> } K fh—
HLT5. ¥k CPZic k% TO EHEDRINDIEE
EEIZONED, hRPI2BEOHMNNALNS
(Fig. 4). T obTHhicMintA b v AR L 5 FEE
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~UNBRBITE DEENR—H L TWEDTHA 5.
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ERIFTERITOWTUL LBHRBOKMYLD DBDS
—i57 v FTIREIBCRT S AA MBI, TEREND
DACTH fHIZ X D AT v 4 F LRI RARE

7 S~

400" / \\
E
5 300F
= \
£ (o]
£ 200}
%
g
< 100} ,_-
< /‘ ‘——A’—-
Y] \——
£ 0 _.___T_\_L_//._A:—_—A.
& N /-————_. -~0O=-=-=—0

gl =820~ — — —- o F
-100}
-200 N L 1 I A | eodod

2 5 8 14167 20 30

Time after administration(hrs)

Fig. 7. Pituitary-adrenal responses of rats to chlorpro-
mazine and reserpine.
@®—@ TO activity (CPZ, 50 mg/kg, i.p.)
O--=0O TO activity (reserpine, 8 mg/kg, i.p.)
A——A Plasma corticosterone level (CPZ)

A---A Plasma corticosterone level (reserpine)
B——M Adrenal ascorbic acid level (CPZ)
[J---[1 Adrenal ascorbic acid level (reserpine)
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EH®Z » bOBELHNT TO FHIZEL S 225
NIchS Tedsh TR b Ntz & o BEEE
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Summary

The effects of some tranquilizers on liver tryptophan oxygenase were investigated in rats.
1. Liver tryptophan oxygenase activity was promoted, respectively, by a single administration of chlorpromazine
(50 mg/kg), reserpine (8 mg/kg) and haloperidol (10 mg/kg) belonging to the major tranquilizer as well as by the

administration of meprobamate (20 mg/kg), diazepam

(10 mg/kg) and hydroxyzine (60 mg/kg) belonging to the

minor one. Effects of major tranquilizers were clearly larger than those of minor ones.
2. Although, among the major tranquilizers, chlorpromazine and haloperidol showed almost the same effects
on the enzyme activity, reserpine showed a very long induction-duration different from those in the above mentioned

two drugs.

3. The conversion of apoenzyme into holoenzyme was intensified by the administrations of all tranquilizers

tested.

4. The holoenzyme activity was deteriorated by 20 percent in adrenalectomized rats in comparison with that
in intact animals. By adrenalectomy, the rise of the activity after chlorpromazine injection was markedly depressed
also, but the slight increase was still found, and some changes in the ratio of holoenzyme to apoenzyme were
also observed. The change of enzyme activity after reserpine in jection failed to be observed in the adrenalectomized
rats, because all the operated rats administered 8,4, and 2 mg/kg of reserpine, died within 2 hours after the

injection.

5. The administration of metyrapone inhibiting the biosynthesis of adrenocortical hormone caused a maximal

deterioration of tryptophan oxygenase activity 24 hour

s after it, but it was made to be returned to normal 40

hours after. The administration of chlorpromazine or reserpine to rats pretreated with metyrapone showed no such
increase of tryptophan oxygenase activity as shown in the intact animals.

6. The plasma corticosterone level was noted to be maximal 2 hours after the administration of chlorpromazine
or reserpine. It returned to normal value 14 hours after chlorpromazine administration, but it rose to the highest
value 16 hours after reserpine administration, then it gradually decreased and returned to nearly normal value

36 hours after.
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7. The adrenal ascorbic acid level was decreased to minimum 2 hours after chlorpromazine or reserpine
administrations, thereafter it gradually returned to normal, Although it returned to 29.1 percent reduction of

normal value 14 hours after chlorpromazine administration, it still showed 46.4 percent reduction 36 hours after
reserpine administration.

From these results, it was suggested that the induction of liver tryptophan oxygenase by tranquilizers might
be influenced by these drugs’ actions, and the induction might be modulated chiefly by a pituitary-adrenal system
and partly by some unknown mechanisms.



