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¥ tryptophan oxygenase (TO) ##MiEM(ALI N
% & tryptophan (Try) & b kynurenine ~ o FE
HBRBEBA L %D, B 5-hydroxytryptamine D4
&A% @Y+ % & &A% Curzon and Bridges”, Curzon
and Green*®" [ZXDRBINT L. EHEEIC LS
EAOEMELN TO Bkl BME LT, WRELSYW
&7 v F~ major tranquilizer ¥ & X minor tranquil-
izer RGITX B TO oF#LrBEL, I TO 0%
B3NS0 tranquilizer DIEOHRS LWL, &
HEBITEA-RIBRYNTEC L eR% L1
lithium (Li) #3885 DK OBRY O iG#E X 5P
KEHRBHY, 5 2MIIHEBLEEN, ¥EH2
ZHEOEYMERTENTH L, MO mEMIER KL
BEZOBEMZT V0 ) HBERTRH 2, Z0R
HHERBFEC QW TR IS LI~ Lo BRI
BohTwin, 40T lithium chloride (LiCl) %
7 v FEBERAANESE LT TO 12 RiZ+ B8IZ>n»
THEL, 2, SOMR*BLZOTHET 2.
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BHEEFE

1. ERHY

Wister RifEpE7 » b, 8~0 M, hE 200~280 g
FREA L. SMRHIBEBEGR (B&2 vy, CE-2),
KRR KEARERAER TGRS L. fE
Bxayy—v (BKZ7L7) 1243721355 NE
L, 23£1°C OERBETER L 7-.

BIBRIIL 5 v b % pentobarbital FREME, HiEE
D R RO BT % il L, %EIC penicillin

ARXOEER, #87HEARERZACSOTRELE.
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FHRELT BRI CERAEKEYRE L.
Mitk4, 5SADIDERRITHL /-,

2. TO EHHEORE

Knox and Mehler'” (2% > 0.14 MKCl (& 25
mM NaOH) |z & % i homogenate {22\ THl'E L7z,
hematin Z7 L7z B RE# &, hematin %27
Lk o BRERO liE2 £l 72, BEEMHI
kynurenine (KN) 4 5% #M/fFBEER g/h T &b L
7z. M L7z hematin ZRDEHEEK B¢ M/10 NaOH
Olml ITAMHAET KEMATRIZE2:M L LTH
Wiz, KN @O Ri3 H L1018 B K U2008) 530 e e B 3t %
MwT, #RK 365nm TREXMBE LTHlE L.

in vitro [T 5 LiCl O EEIZ>W L Frieden
5V ITHE LT 10g/kg @ 1-Try 5 » b R~
HL1T, 6RMEICBEEFEINLF TO ZonT
ATz,

3. %% corticosterone O flFE

Zenker and Bernstein® O J#:12 & - 7228 RIS H
AT —F v Dhdb Y IT iscoctane ([l{7 LAk
W) TRV,

4. EI® ascorbic acid D AFE

Maickel' @ FHEIZPE-To0s, B2 vz 2L
trichloroacetic acid M %> Y IZ metaphosphoric acid
W L.

5. EPLgsk

LiCl CEI L%, 8 % 500mM o @I K5
KIZHE#E L (pH64), 5.0mEq/kg % 5 v F AN~
#hH L7,

¥ R

L K TO B R(ZY LiCl #50EE
LiCl ~E& 5%0 FF TO HEHMEO BHNEE %
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PR L7, 55 BB TRERIGE L S ORI K
DR L, OR?D213%, 178% DM TRL, &
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TEPEM R R L C 0 B D #9230%, 183% TH 7. £
nYgizmsEmER L, #H514REEITE 0 KEO
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Fig. 1. Effect of lithium chloride (5 mEq/kg) ad-
ministration on rat liver tryptophan oxygenase
activity.
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activity in rats

—F 7 #REF T Table 1 TR+ & 5 17 2 Rl
iR R L, Blgiin LT 5 7 Brg IR & E
L7z,

R T KA RIS 2 R H% R D
fERRL, BE2MHHE ISR 7T RELNR KR
MRMATHCLEERLTN D,

2. in vitro TOFF TO FIC k(33 LiCl OFE

LiCl 5 2 #ef9% <AF TO iEtkdt0 Be & O @D
L7-C 21z22\wTid, Badawy and Smith!! 2% salicy-
late ¥ 5.4 T#5R |72 salicylate O EEEMITK 5 T
TO MK EMUEES & LiCl itk 2 MEEATR R
ez, 5 1-TrylO0g/kg % BRENANE LT
IF TO % 35w L, ¥ h 6 Bl D homogenate (T
LiCl # in vitro T##EE 0,05, 1.0, 1.25mM &% %
SO IEM LI, BEbITReoBERFEELNE L.
L-Try 8512 & 0 & v BHEEEIER SN (Table 2),
FEEs .y O 8E (1836+1.36 KN uM/g/h) DiE
RN ERL TS, LiCl @ ZdwFhd ke
B EEM e L, 0.5mM T3 13.66+0.61, 1.0 mM
1% 8.01+0.68, 1.25mM Ti3 3.77+£0.87KN ¢M/g/
h oERELERLT, vTry & D FHEINLHEF TO
L 7.

3. IIBH/ES v PO TO FEHCKEFT LiICl D

-7

RIBHREIL 7 v  ORBEREY, FoBRERIER
59 F&D14%, 34%0OEY %R L, LiCl 51T X
2 TO %% Table3 (TiR+TX I ICHFL AERL M
Zoni (Table1,3). ZnTish5, 7RERIC
i3k o B AN Fig. 2 TR+ &5 1T#30% R
R LTz

4. LiCl & 5(c &AM #% corticosterone DENM]

Fig. 3 12 LiCl # 5.4 O 4% corticosterone (CS) #2

The effect of lithium chloride 5 mEq/kg on liver tryptophan oxygenase

Time after Total enzyme

Holo enzyme

administration activity activity Apo enzyme Holo/Apo
(hrs) (kynurenine M/g/h) ratio
0 (9)*! 3.534-0.37%% 2.3140.13%2 1.22 1.89
1 (6) 2.754+0.65%2 1.58--0.28%3 1.17 1.35
2 (6) 2.8240.56%2 1.92-+0.40%3 0.90 2.13
5 (6) 7.51-41.12%3 4.11-+0.83%3 3.40 1.21
7 (8) 8.08-+0.91%*3 4.23-41.20%3 3.85 1.10
8 (6) 6.88 1+ 1.47%% 4.1040.57*3 2.78 1.47
14 (7) 2.504-0.33*2 1.374-0.33%3 1.12 1.21

*1.  Number of animals.
#2.  Mean-+standard deviation.
*3:  Significantly different from 0 time (P<<0.01).
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Table 2. The effect of lithium chloride in vitro
on the activity of tryptophan oxygenase
in rat liver homogenates*!

Lithium chloride Enzyme activity Percent
(mM) (kynurenine #M/g/h) inhibition
0 18.36-- 1.63*2 0
0.5 13.66--0.61*° 22.5
1.0 8.01--0.68%3 56.4
1.25 3.774-0.87*3 79.5
*1: Tryptophan oxygenase was induced 6 hrs
earlier by a single injection of 1.0 g/kg L-
tryptophan.
*2:  Mean+ standard deviation of seven animals,
*3;  Significantly different from 0 mM (P<
0.001)
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Fig. 2. Effect of lithium chloride (5 mEq/kg) ad-
ministration on holo tryptophan oxygenase
activity in the livers of normal and adre-
nalectomized rats.
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Fig. 3. Effect of lithium chloride (5 mEq/kg) ad-
ministration on the plasma corticosterone
level.

EOREEB R %R L7z, LiCl 858 %L D 28I
B U T8t 1 REMI% 1213 0 BRI 2209, 2 B4R
T 240% 2R L TREABE L %0, DIBED L T
55 B M#ITI3 1 130% DI CHIM L, #5145
BB ITIIITIERMICE TR LTz,

5. LiCl#&5(Z k5 5% ascorbic acid DEIE

Fig. 4 T34 & 5 12 LiCl #4512 % 2 §I'® ascorbic
acid (AA) BABMARY X EL T2, #5 1 Mg
I3 0 KrRjD46%, 2 B¥RIHICI342% 2 CHRA L TR
BOBEERL T, LIBKREITIHEICH 5148
BITIZ O D75% % CRlgE L7,

Table 3. The effect of lithium chloride 5 mEq/kg on liver tryptophan oxygenase

activity in adrenalectomized rats

Time after

Total enzyme Holo enzyme

administration activity activity Apo enzyme Holo/Apo
(hrs) (kynurenine ;M /g/h) ratio
0 (9% 3.0340.33%2 1.534-0.41%2 1.50 1.02
1 (7) 2.2140.60*3 1.264-0.41 0.95 1.33
2 (6) 3.144-0.37 1.92 4+ 0.40%¢ 1.22 1.57
5 (9) 3.2541.12 2.00+0.67 1.25 1.60
7 (6) 2.93-0.54 2.00-40.45% 0.93 2.15

14 (5) 3.1040.83 1.534-0.33 1.57 0.97

*1: Number of animals.

*2;  Mean+standard deviation.

*3: Significantly different from 0 time (P< 0.001).

*d,

Significantly different from 0 time (P<:0.05).
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Fig. 4. Effect of lithium chloride (3 mEq/kg) ad-

ministration on the adrenal ascorbic acid
level.
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Li 3 %B¥0 RBIZEHL 7 FIT 7.5mEq/kg
FCORERMSOEBREEALNEINTVLS, —
HINBSW 12 Li27 mEq/kg OfFNEG, BE b
JI® 13 24mEq/kg OBEBERNEST 7 v FOTT#HY
mExh, RERETHCERKED I SITMHEZYD
2T EREEL TS, RAWRT7T5mEq/kg ©7 v b
R B S L4 BRI TO mHELr gL L
A, BEEEHE ToBEEHIEILEN 530+
0.83,4.44+1.14 KN M/g/h (4E) & ¥ O 7 Gk
oRmERL, LCl #512&k 3 TO EHOFEEH
Ao, L Liss LiCl 2#&5 Lol
e oD B BE,
Lizdsi- T HRI2 7.5 mEq/kg, 24 mEq/kg D13IE
RO 50mEq/kg & Licds, CORETRESE
BV EROEFBRERERLT, BEBEH30BEME
L, B THHBHRMHINTHLICEY, T0EBK
X 2 KBER OB KRS H—ER & L TBEI .

LiCl 5.0 mEq/kg D BEHEE#OH TO HHOX
iz HABORIEERL, RE5HEZ2HBEEITION
Wk BREREY, SoBRERLVEL, TOBRH
tn L7z (Fig. 1, Table 1). #5E®%OIF TO #HED
A2, Table 2 1R L7 k582 5 & T, Badawy
and Smith? #:% salicylate £ CHBIZ LR ER
#7%, LiClofF TO 12xi3 2 HMEAERICE 2 MK &
Zions. 37 LIClHEEIRE I TO EHkRkS

B IR & U TFIC AR s T,

1B cRIRECIMAIN, 2BMTEPRPHEEL
48 (Table 1) 13, LiCOs (2.7 mEq/kg) % #ri#5
%, WTo Li osmrlELl, 2451 EEECREO
Li BRSHEYRL, TORRBMERITIEVSI/NE
5 OBENSLIETITLLELATHS.

LiCl 5.0 mEq/kg @ #5412 X % IF TO /GO B [id
LiCl o B/EMIc X 2 MM %I, FHEWMAINT
WREFEIEYE, ko BERISHRIY, B5 5 RHBITEITN
Fn2. 14 1.78f5L %0, &5 7 REM%ITIE2.345,
1.8 D RmiEt R LT, &Y 8 HHEITIIPL PR
HLTL.oE 1.784%L %D, TORBEYEDOIY
7. Zh%ERS® O major tranquilizer @ chior-
promazine (50 mg/kg i.p.), haloperidol (10 mg/kg
i.p.) % & U minor tranquilizer ® meprobamate (200
mg/kg p. 0.), diazepam (10 mg/kgi. p.) hydroxyzine
(60 mg/kg i.p.) DOkEHERE ML THB L, LiC
B 51z X 2 0 TO @E M IE major tranquilizer (T
X 2R & © 134 % {, minor tranquilizer T
LT E bR KE L, BEHZEOTHBEOHEE
EERL TN,

LiCl 1z & 2 iF TO iEH oA, O tranquilizer
LABARBREAT v A FABITE DA P LAED
ADTHLHED DEHAT L DICHBERES » b
17 LiCl ##5F 2 KR 1T % - 72,

A XD 59 FIFTO W IEHE 7 v FITHA
CTETFL, LREEE FoBREHREEZ v 1O
86%, 66%DiEM %R L (Table 1,3 ® 0 1), HE
512 DL L T 5 L BBRREROBIRIINS
 , AuMBEEROBIBIKRELE->TRE. £OD
#o LiCl 50881, EH7 v FOBFITHNT
%L RS WA 5o (Table 1,3 @1~ 7 B,
B HABEOEERHM 55, 7TRHNEICEDS
nt- (Fig.2). TObLF o REEEMIR b v RITK
LTEA—ABRUAORIERICE LD LEEZ OGN
2. 20O BE%RELTR ERSY i Lick
52 insulin 12k /&MY, salicylate”, isocar-
boxazid!™® TA S>Nh b Try #EEIC X 2 BEFH, &
EMERIEIZ X 2BER S Vo OHRILE®, ) v
FMklck 5 RiGtE% & o BRO EHAY, Ot
Shimazu®” M5 B FE— BEARRIT L 2 KH#
HESEs gL oNs, L Lads Try OERICD
W iE Poitou 5 Iwatab® 12 LilED#ESEZ 23—
g c@nTH 53, LiCl fE5%D Try ##ECK
LEEABIBELELLEDLNDY, ThOHDRAKR
DNTRABEEDTFETH 5.

’
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BIBHLIZED 7 v FIF TO E#iZ RETL,
LiCl 52X 2HF TO FEHfmMmd K2 MM h
&3, LI BEIZE LA TO OF Bz 2D K5

BEBENTIENAEINL, X 5T tranquil-

izer DAY LA, TERABEO HEEHRL:.

LiCl 5.0 mEq/kg D851z D 4 CS @Iz k& <
BMML, B5 2BMKITZ0NMD 2.4 EoRAERE
EhD, BE4BNBIIZOBMOMELE T LS
7o (Fig. 3). CO#ERIWE'Y @ chlorpromazine
(CPZ) 8580 imiE CS BEOMMIZH~TAE L,
BOIDITHZ%F v M2 CPZ OB 5+ R4 7298,

PRYWELFEBED #HinTthy, LICl 1Tk 2 Mk
CS o#miz TO FHHmo kv XKxw CPZ 04

CHNRTEEITZRENCLIEKOS L LATH S,

LiCl 5% DA% AA OB, ®i2) CPZ 0l
& LRARTH D (Fig. 4) 2%, 20HAP 1R CPZ ©
BEIO/NE Do, I CS & BB AA DB
B35 LiCl £ CPZ OBPADOZDFFIZO>WTIIH
BATRAUTH DA, W'Y ERLLKS 2H#
ORBENBERT 20 Lz

LiCl & 5% fF TO ik, m4i CS B, FE AA
BEOCHME 3 LOTHEATRT L Fig5 DL
DThHY, BE2HHTHE CS BEDOR DM &
HIE AA REOBRRKOBYH#EH 5N, LiCl o H4e

2007

150}
100

501

Percent change from normal

- 50

-100

01 2 5 7 8 14
Time after administration (hrs)

Fig. 5. Pituitary-adrenal responses of rats to lithium
chloride (5 mEq/kg).
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b CON%ICEIEREN TO 0A4RERTIDL
Bbhs, w¥nizLl s LiCl 8512k 28 TO &
DHIM 4, tranquilizer (2H1F 5 LR, ZOKRES
BT RE-FIBROKGITE D \BHI N, —Aska
OBBIZEIZIDLEZ OGNS,

L L FEA—-BISROEH, F TOFE®ROHEK,
M Try omdds, LiCl o Riz3t3 5 e/ iz
MU PR EBABROMETHSS.

B #

LClos v FiF TO ITRIZTHEBYBEL, KO
LD HRERSE SR,

1. invitro T LiCl i1 o-Try 1.0g/kg TH#EI N
7B TO ##2 s Lz, LiCl1.0mM o
TO & E 56 % MEl L 7-.

2. LiCl5.0mEq/kg oMM EIZL D, F TO
EHR ZHEOE LR L. BE 1, 2BE®ROE
HREL, TO%HML THE 7THRERIIEEEEL
AL, BEBEHOE®HOMETIZ LiCl @ HEER &
Ebhnz,

3. LiICl#&5 12k 7HRBEED ko BRI EHD
Shiz.

4. FIEME S v+ OF TOEMRIBIEES » F OE
PIZHATELS, LiCl 885% 08 TO E#o #m3d
FLAAKEIN, EnTd *oBERERT, #£5
5, 7 FEHIBICHIB0% DA D Sz,

5. LiCl 851tk b mi CS R aicsmL,
BHE2HEMBICRRBELRL, DBASITEEMIC
HE ST

6. LiCl 5% 08I% AA 285 2 %I BIE
BEZRL, UBKREEHEIIHS BEZoEREZ
{, BEUM%KTIBIZORBPERL Thl-.

ULOEE»S LiCl 2, BEEFERICE O TO &
HEmH L, LiCl 5% 00 TO o#%#iz, Fok
B3 TEA-R®RENL, —BROOBBICEL S
LEBmRmeEND,
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Induction of trypto-

The estimation

Summary

The effect of lithium chloride (LiCl) on liver tryptophan oxygenase was investigated in rats. The results

are summarized as follows.

1. LiCl, in concentration of 1.0 mM, inhibited by the ratio of 56 percent the activity of tryptophan oxygenase

in livers from rats pre-treated with 1.0 g/kg of L-tryptophan.

2. The intraperitoneal injection of LiCl (5.0 mEq/kg) caused a biphasic response in the activity of liver

tryptophan oxygenase. The activity of the enzyme was left decreased 1 or 2 hours after the injection, however,

thereafter it began to be increasing, reaching it’s peak 7 hours after the injection. The initial decrease may be

due to the direct action of the drug on the enzyme.

3. The conversion of apoenzyme into holoenzyme was accelerated by the injection of LiCl
4. The holoenzyme activity was noted to be deteriorated by 34 percent in the adrenalectomized rats in com-

parison with intact animals. The risc in activity after the LiCl injection was markedly depressed in adrenalecto-

mized rats, but an increase of about 30 percent was still found in the holoenzyme-activity, 5 or 7 hours after the

injection.

5. The plasma corticosterone level reached its peak 2 hours after the injection of LiCl. It returned to nor-

mal value 14 hours later.

6. The adrenal ascorbic acid level reached it’s minimum 2 hours after the LiCl injection, thereafter it gradu-
ally returned to normal, but its returning pace was slow, showing a 25 percent reduction from normal value even

14 hours later.

From these results, it was suggested that LiCl inhibited the activity of liver tryptophan oxygenase by its direct
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action, and the induction was supposed to have been modulated chiefly by a pituitary-adrenal system and partly

by some unknown mechanism.



