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Summary

The difference on various enzymic activities and excretion of urinary metabolites of tryptophan in
the rat, mouse, guinea pig and rabbit were observed quantitatively.

Level of liver tryptophan oxygenase induction by L-tryptophan and cortisone were showed so highly
activity at rat and mouse than guinea pig and rabbit. Then the enzyme of rat and mouse existed
both apo-and holo-type in the liver, but that of guinea pig and rabbit was holo-type alone. Furthermore,
the activity of kynurenine-3-hydroxylase, kynurenine transaminase and kynureninase in the liver has
been found to differ considerably by four species, and kynurenine-3-hydroxylase activity of rabbit was
in particular low.

The pattern of urinary metabolites of tryptophan by ppc was so similar between rat and guinea pig,
but that of rabbit and mouse was distinct from other species. On the excretion of kynurenine, anthr-
anilic acid, kynurenic acid and xanthurenic acid, three metabolites except xanthurenic acid in the

urine of rabbit were recongnized so much than other animals.
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1) ® B & #

EEREM SN S TEE /A E 1502 fiko Wistar 87 v b, {kE 152 RiAD dd R~ v %, K&FE 3002 §IED
Hartlay RenrEy P BLOMEE 1.5kg fiBO v v ¥ ¥ 2 Z—@MEL LA ) = v 2 VUERERE CEE Lk,
HEMZ{FA L 7z. KHase, KTase } L Kynase OF/H & LU CHW/A Kyn. X Warnell, Berg 0)7‘5&%; H 4
L, {LHCMFTS S Z & HED TRBICHERL, £oMoRIIHIRSE Ak,

2) R BR F &

i) BEREEOHER

TO 7EM:DHEIEIE Feigelson B@ﬁﬂg%—%%{ﬁbf:ﬁ&ﬁﬁot. FUSHIE 100 # moles Phosphate Buffer

(®Buf.) pH 7.5, 3.2nmoles Hematin, 20 x moles Try., HFiL 7= 20 x moles Ascorbic Acid (Asc. A.),
20% Homogenate F LU° H0 #Mi T LEFE 4.0 & L7, ZOGKY 37°C, 604MIREL 721, 15% HPO;
2.0l Mz CHMLE. ZodfEo 321nm (Formyl. Kyn.) & 365nm (Kyn.) 3sit5 B\tES HiEL,
FOSTRLRE L D ERBEEXHB Lz, TO JEME 37°C, 60T 1nmole DERBLRTEERL 1unit &
L.

KHase 7EFEQHEIE Price #5108 Linzen B0AMKI o THo%. KIGHRIX 54 moles Kyn., §umoles
MgCly, 2 p moles Cysteine, 40 n moles Nicotinamide, 1.3 » moles NADP, 4.69 umoles Glucose-§-Phosphate,
1.2 units G-6-P Dehydrogenase, 100 4 moles (® Buf. pHS8.0, 10% Homogenate 3}t t¥ H,0 3% T4£E3.0
ml kU7 RUGHE%E37T'C, 60rHIRE L /o8, 20% TCA 1.0ml %Nz CRIGEEILXE, BOE, F01-7E3. oml
% 0.9N-NaOH 1. 0m! GHRfIL7. ZoOhfE 2.0ml 20.8 M ®Buf. pH6. 8, 0.5m/, 0. 1 M K3(Fe(CN)¢) 0. 3ml%
EX Mm%, 5 6MBERS, 10% Asc. A. (.2m/, n-Butanol 4,0m/, conc-HCl 0.3m/ #jn% CTX < B8 # 1
U, #p% Xanthommatin % 7 %/ — VE~BITEH, 500 nm TR HAEAELXHEL, SEEdiii L b 3-OH-Kyn.
BAHEH U, KHase [ 1mg BEHE S 37°C, 604 d5 1 nmole ¢ 3-OH-Kyn. &% 1 unit &
L.

KTase FEPEDHIREIL Price Eoﬁﬁ]‘g—%ﬁﬁﬁbfﬁot. &AL 5 pmoles Kyn., 32.3nmoles PAL-P,
30 1 moles a-Ketoglutaric Acid. 100 x moles ® Buf. pHS8.0, 10% Homogenate %5 X 7% H,O #/n% C4&E 3.0
m X1, 37°C, 6094 % a~X—va v, 16% TCAL1.0M %Nz CEBR&EHEL, F0_Li# 1.0m & 49 TCA
3.0m! %z T 312nm (Ky. A.) CRFT2BEEXHEBL, TOHFERARENS02MC T HERBYEHL
7z. KTase FEMEIZ 1 mg BEEESY 37C, 60 4ERKT % 1nmole  Ky. A. &% 1unit & L 7.

Kynase fEM:D 5T Price ¥ LU Mason Bo)fﬂizg}&o‘tﬁor‘:. KIt%it 5p moles Kyn., 32.3n moles
PAL-P, 100 » moles ® Buf. pHS8.0, 10% Homogenate ¥ kX T* Hy,0 %M1 CT£EB% 3.0ml &1, 37°C, 3040
A vFaxR—varLis 16% TCALl 0ml Zmz TEREEL, Z0LHF 1. 0ml K& T T 0.2% NaNO, 1. 0m!,
34 4% Ammonium Sulfamate 1.0m! %z C 37°C, 60RIMIRL 7z. MEH, 0.2% HEZE 1.0m %
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Mx TEC4S MR L, 554 nm KR BB EEAHEL, EEEihHL D An A, BA#HEMH L. Kynase FEMX
1mgEHEH72 Y 37°C, 60rMICAER TS 1nmole » An. A. B#% 1unit » L7
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iii) JRAEERD 2 R -/1—7ux } 777 4 - T X HBRRE

BB ORI RO FCHAMTHE AWM UT, ZhiC 4 fEED Ethanol %#inx, AT CKI0HMAE L,
10,000 &, 103D, 20 LERBET CEE T2 % CHEIIE L%, BiEs H0 2.0m/ ML, BrE 1T
Z® 0.01ml R FERUCEEKR L. RPRBEDOBRRICH G 2RITA—/8— 707+ 79 7 4 — [ ZHFEFHK Nosl
(40X40cm) # M\, 1RICEM L L C n-Butanol : AcOH: HyO (4 : 1 : 1), 2 RICEME L LT n-Propanol:
Ethanol : H;0(2 : 1 : 1) TR L AFEL R/ T W THEAEHERL LOMESFN, R H2HEHT5
L&z, 2% (W/V) P-dimethylaminobenzaldehyde % &:%r 20% HCl-Acetone( 1 : 4) Y& %55 L CEhrlich
@ Aldehyde FIS%1TH Z ik X Y RPRBEDDRE X TT- 7=,

iv) [Rep Try. fREEHOIEER LU ERE

Kyn., An. A. O4gix Brown, Price @jiﬁbzt_q)’ﬁéofﬁofc. Thbb, BEHELTEITy P RITE rEY
FE2ARERD I208, <V 23 HoF, VI XA W%oBCHETHBDOREH|MY, Tz 4N-HCI 1.0ml 3 X8 H,0
EINZ TLE40ml & UCIEHE(L L Dowex 50X 12 (H*100~200mesh) 0 # 7 4 (1.7x3.5cm) (WG X €. &
HitZ 0.1 N-HCl140m/, N-HCI1100m! #JEX# L T, 2.4 N-HCl 200m/ ‘G An. A. »#¥EH X8, Fi© 4N-HCI 150m/
T Kyn. %EHXET An. A. & Kyn. #4538 L7. DBEL7 An. A. 31500 Kyn. |t Bratton-Marshall fg
Vﬁ?ﬂﬁb\f%ﬁbt. ¥, An. A, OEBEHESICIT Acetylkynurenine (Ac. Kyn.) &4 FEFNTWHDTC, 2.4
N-HCl % 2.5m0 #HEBF w2 Y, BEABTT 1IRMEMALT Ac. Kyn. % Kyn. AKDES, H0 0.5
ANz CTKREL, 0.2% NaNO, 1.0ml 2%, X<IEE LT3 B X, X 4% Ammonium Sulfamate 1. 0m/
wHz T 37°C, 604MME L, 554 nm KR HABAEAREL, SHEHHELY An A BEAEHLL.

Ky. A, XA O L ORI Price 5OBEER > T ot Thabb, BEELTT » b g 2U4RBIIRO
YooorYioo B, VY XX oo B, EVEY MX Yeoo B, <V RIX Yo BieMY T HEORIC N-HCI 30ml 3 L O°
H,0 %#imx CT&E 150m & UCiEEAL U7 Dowex 50X 12 (H*100~200mesh) D # F 4 (1.2%3.0cm) W% X
#7c. FHHZ 0.2 N-HCI 50m/, 0.5N-HCI 100m/, HO 20m! %ZJEKHKL, H0 400m! T Ky. A. IO X. A,
EH I, COBEMREBET CEET 2 TBMBL, ZE4 0.1 N-NaOH 5.0m/ @ XE, 20 1.0ml %
AWT Ky. A, B3IV XA 0EB%ET-7. Ky. A, OZRIZZD 0.1 N-NaOH % 1. 0m/ & H,01.0ml 35 1
U conc-HpSO4 2. 0ml % iz TR E 350 nm, 2R 440 nmic 1 280t E A HE L, 10ug ® Ky. A.o
HOEWE LD Ky, A, B2HMTHHETT -7z, XA oggix Ky. A, OEBEOEAD conc-HyS0, DD iT
fifn NaOH 2.0m/ # /i z CHiARHEE 385 nm, 2R 540 nm Kl 2MEMEL D XA B2E M T % HET
Tt

E S

1) 79% Syb, 29RBLVEILEY MF TO OBEEEN, FUESLUTHRKOLS:
Try. OXHREEECHE G T 58E TO 38 % 5N, Protohematin [\ #HEEE L 35 HdCARERRE
BRT, EETHAH Try. ® Cortisone i ¥ pvE vic L D EESBEAZT5 2 L% Knox szac)& DEES M X
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M. F7=, Try. & Cortisone TIIF¥EHBEDOHIED R D Z LA Schimke X Pitot Zigsi AR AT ERNT N
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Cortisone I k 5B EHBARL % ke Ule. BEEBEAEO KBUIAB e Try. %{KE 1008 120 & 100mg [
M5 L, 3.5M®BICER LU CHBEMII L, 7, Cortisone |3fAE 1008 D> 5mg WREMESLS L, 5KH
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Fig. 1 . The Activation of Tryptophan Oxygenase Induction in the Liver of Several Mammals by

.2:2-Y Cortisone

Tryptophan and Cortisone
%7, Try. % X0 Cortisone & & AEEFHEET vy ¥ Tk Try. IwX b 2.8f%, Cortisone ixxh 2.115T
Boteh, TAEy FCIE Try. &0 450 TO FE#msA BB DI L, Cortisone Tixhf TO /&t
A3 & A BB BB R s ote. —F, T v FFF TO i& Try. i©k b 8%, Cortisone 1< XV 4 fEOBERTEEED
BmAHDR, < AFF TO & Try. &£k b 6%, Cortisone iz XY 4 fGOBEREEOHMA LB, ZOLD
CEMT TO ik L OBMEFHECHEEREELAD N, ZhRARWIC KT 2BEO HROMEICES <
LD EBHNEDT, BEDEANR HIRTD 5 MEEHD MEHCOWTRE L, Thbb, &8O TO O
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Apo-t Holo-BfED 4 fiH» Hematin 4ERNFA & Hematin BRI KT S TO EME4HAELTEB L. 0
BEIL Table | CRTLACEESTEAY ST R2TWI v F 2w v 2fF TO (& Apo-: Holo-BEED 2 BN FAE
L, Apo-BEEDEI&ET v MF TO T34%, <wv 2 TO T2%Th 7.

hient L, BEFEAZTC W
v X¥RE)LEY FIF TO (2 Holo-BEED L THAEL T

Table. 1. The Rate of Apo-and Holo-Enzyme of Tryptophan Oxygenase in the Liver
of Several Mammals
Species Rat Mouse Rabbit Guinea pig
TO-Type
Apo-enzyme 34% 22% 0% 0%
Holo-enzyme 66 77 100 100

TOLH I TO OFERIEN:, BEBELE L MERORMECEELREFNDY, Lrd SEWTehENRL
BHZ ik Try. RBOKEABATFRTHIDOLBbNS.
2) YHE, Syb, vIRBLVELEY FFICH1F D KHase, KTase, Kynase OBEEFMO L

Try. 75 Kyn. ~REIn2BBBIE TS TO oWk, BRENE, FEEER JOMHRC AEMMTER

MEDBNEDT, Bz Kyn. 72153-OH-Kyn., Ky. A., An. A. ~DRH#icEEE53 5 KHase, KTase, Kynase

KOWTYHE, Ty b, TvARIVELVEY FFFEAWTERICER R X ) BEEEE A e L.
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Fig. 2. The Difference of Kynurenine- 3 -Hydroxylase
Activity in the Liver of Several Mammals

BB % Kyn. 75 3-OH-Kyn. ~DORFCEEL$ % KHase 1EbEE Fig. 2 WRT X 5 e~ v 208
bFE<, RWTZv b, 2reEy FOIRTH 52%, WEMWHE TIZ KHase [FHCEEEAENED N h ok, Fh
AL, v¥FTRAMOBEWITEANE L &\ KHase JEMEA R L, <V ADU4HD 1 OEMETE - 7. Wi, Kyn
b Ky Ao ~0fRGEcB 5% KTase iEbEk Fig. 3R/ T X5 fERs Bk,
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Fig. 3. The Difference of Kynurenine Transaminase Activity in the

Liver of Several Mammals

AZBYIIT KTase JEMIE T v P THRLEL, v¥¥Re vy POMAEOERER L. £k, TV ATIZI v
FD# 24D 1D KTase ML BNz Fic Kyn. 75 An. A, ~ORFC 5% Kynase [EfEx LFiHIC
DNTHDE Fig. 4TRT LI T v P TCEBIBEEREZBN, VIXFORIM[ETH oz, KTV A, &L
Evy b, YHFOIET, v¥¥iE KHase 5P L FRE L{EH - 1.
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Fig. 4. The Difference of Kynureninase Activity in the Liver of
Several Mammals

ZDXHIC Kyn. 2bEADRECHE L35 KHase, KTase, Kynase OB EFEMICBIMCERDOS S - &8
HBnER ok,

3) UY¥, Fub, YIRBLUVENLEY MIHITSE Try. REBORPRABEDORELHMHBOLE

Try. R#CBEET 2BEOBREHCHRC BN TE LW BEELSED S DT, Try. ORPRBEHD
PR OWTEEN. Thbh, Try. BER1I2KHERIRELZI v+, v9F, v 2RIV =rEY P ICHE
1008 &7z D 67mg © Try. Z4EHEHKE LUV ED 2N-NaOH T—EHH L%, pH7. 4 Tk U TR
HU, 4RERAERR L. 7, AL LTk Try. 58 & ARCI2RMGE X2 -8E v, Try. B
ERBOEHBRKEBEREALRS Lic. Try. B55 JORREYO2URMRICOWT 2 RIE<—/$~27a< s 7
7 4 = %217, RAPREE OO, B, Rf {E& X0 Ebrlich © Aldehyde S X DR 5L & bic,
HHED Try. RHEWLEENCEBZEL, BMTRT 5 REERO BB OWT L. ok, V9 ¥OE4
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118, 7y bBXOELEY POFEIX2ME 1H, YV AOHEII5EE 1HE LTERIRL, filhd 3413

DERICEE L7z
i) v¥FE. Iy F RYARBIVPELVEY PERIFD 2RI -/$-707 57 4 - X BREEHDOBRR
FACRA IR & D BB O24BEMRD 2 RIC X —/8= 70 b 257 4 — EOWT BT 5 &, Fig 5%
TEOLT vy reELMEY D Try. BHEEHORBPRBEYO DHITELEAFy O, I L Aldehyde [T
JCREYEE D S CHEBEEL LB D o7, LAL, Y9 EFRIV Y 2D Try. R 58O RPRBEDDO S

OB DO LD LIZE L B o T,
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Fig. 5. Two Dimensional Paper Chromatograms of Fluorescnt Metabolites in the
Urine of Several Mammals after Administration of Tryptophan

BC v X0 Try. 8580 RPRBMEDDOHTEICDONTHE L /27, n-Butanol : AcOH: H0 (4 :1: 1)
DEBIFEHET RE0.45 & Rf0.85 © sky blue DHLHHEAERMAMEY & HEI Nk, £z, RE0.45 OHEWE
EERE Try. REBAMEHO Kyn g Iz

ii) Try ORBREEHOIREEE

Try. 5RO RARBEDOSHIBWEC L D ERRZONLOT, ECABO RH B O Bl ki
EELNCTHEOTEED Try. RBMEHCOWTHEERYTo%k. Try. R#@EHE LT Kyn., An. A.,
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Ky. A, BLU XA DABELCOCTERCBNCHEC KD OBEERE LT o7, £OMEE Table [1CR3 X5 &k
(=G ToY (el

Table II. The Excretion Values of Urinary Metabolites in the 24 Hour Period after Injection of

Tryptophan.
Dose of « moles excreted in urine* (upper) and % to dose of
Species Num.ber of L-Try. injected L-Try. (below)
Subjects
(m moles) Kyn. Anth.A. Kyn.A. Xanth.A.
g"“ml 5 ~ 0.22 0.09 2.07 1.39
at
Dose 1.29 0.98 24.37 7.06
08 8 0.490
Rat 0.21% 0.18% 4.44% 1.16%
Control
Monan 10 — 0.02 0.05 0.47 0.25
Dose 0.08 0.05 3.17 0.93
20 0.049
Mouse 0.12% 0.00% 5.51% 1.39%
Control
BoBhit 3 — 5.83 4.95 25.87 19.69
Dose 438.30 56.59 1027.12 103.78
_ 5 4.900
Rabbit 8.82% 1.05% 20.44% 1.71%
Control
Guinen pig 4 — 0.34 0.60 4.39 2.74
0.13 0.56 22.25 14.59
Dose 6 0.980
Guinea pig 0.01% 0.06% 1.82% 1.21%

¥ 1 moles/animal/day

F0H BTy 4% Cik Kyn., An. A., Ky. A. OBHERMLOBIICEENZ L% <, &4 Try. $7:08.8
%, 1.1%, 20.4% %R Llzc. XY A, v PBLICENVEY FTIX Ky. A, OFMERFE L4, 8#E5 Try. bic
D 5.5%, 4.4%, 1.8%THhH ol 7niks, XA OHMBIEBEMTAX L ZENBEDBNar ot Ehe, £BWO
b Try. RBEHOYRMEL Try. HEEWOKE 1008 b0 DR L LTEDbT L Fig. 6 lcR/kT L5
Th o
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Fig.6 . Levels of Urinary Excretion of Tryptophan Metabolites in the 24 Hour
Period after Injection of Tryptophan

£ =3
Try. REOEFOBRCEE TS TO IBETWCIWTHETHS Try. ®° Cortisone /g XDk e VIT L
) -
b BT 2 LB A R £ & 2% Knox DIz & D THE SN, F0 IEHERMNO B oW T4 i S 1
24,25)
Cxt. &H, Try. X AEROEMIBERORE(T LB D& N, Cortisone 7n KDk e T X HIEMED
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26,27,28)

BWIMIBEEASROBEIC L 5 Z ERFHINTWS. £8H TO X Try. kXU Cortisone T X DL \WE
HOHMALBNEDHNL, vI¥F, ErEy P TERVEEOEMEIASNAR L. ¥z, Ty b, TV AD TO
12T T1220302% 3 %% Protohematin [{ XA LAWE, T/4bb, Apo-BEERL LTHEEL, V¥,
ENVEY FTIRET HoloBRTHEAETSH. 20 L) fF TO oM RI BB CHLNCER D L LB, Try.
Cortisone (= & % TO [E¥EDHEME Apo-& Holo-BERDS37HIC 2 16 O EHE CHIBIMEAZED B, MHECEER
BEEMEMND D b D LHEB I Nz, EIR Try. R Cortisone %5 LA WIRRED TO JEHIC S 2 b OFH T2
AbhBZE XY, BpEICLD Try. ORFEINEL DD LHEEEIND. Fi, V.Be RZDT v PRF 2T

29,30,31)

@:XAomﬁKW§ﬁ&5ha4i§:vr9mewAu%%<iﬁén5:aio,ﬁ%@mléTw~ﬁ
BMOMENRRINT WS, Price BixZD X 57 Try. KREMOMEELBESLMCTHEHBTT v b &% 2fifo TO,
KHase, KTase } X 7" Kynase JEM# NIk E, MEMCEROb5 2 e xHENMI L. Ty F, YT X, =
WEY PRIV Y FFHCENTS 2D OBERTEMEICERNAD N, KTy ¥ X DT KHase jEM IO B
NEL KL, vy F T Kyn. 2358~ D pathway RZEBEINTWAH D EBbh2d. ZoLicEmlcoh
HOBMEEMCENLLNDZ L XD, Kyn. HL2HEANDRBMBZNEND B L D R DD LERINE. %
7z, Try. BGEORPRBEYD FHSEPRC LY R, BEEECHERE BELTWS0E Bbhb.
Price HIXA, A X, %2, 7 v FCHWT IO Try. REFEMOMMERET, 15 OB HE RO
BEADTWDNR, Fv b, TUvR, ELEy PBICYYFD Try. BERCEWTLEREIC LD Try. K3
EpodittE4 Ric L, Y9 XTik Kyn.,, An. A, Ky. A. 2MbOBEMCBERFE LSS HMEIN 2oz iz
560 KHase ®° KTase XU Kynase DEMEE X < —F L, BEREEM L RPEHED & oM BELRBEED
LZZEHRFRLUTWS. BLEDOL S Try., RS T 2BEDTEMS Try. RERD RAPEHEDO HEtt &1
vH¥, v b, BrEy P, YV AMTHENRADN, ROREEY & BRIEEC BN Nz 2 XY,
Try. XENZNOBET X D EF % pathway TREIEIN D D LEEINK.

7] B

1) Try. % Cortisone & X Z2B/#AT TO OFERFEREIL T v b, IV RETVHY, Brey PHITERRRD
N, L2bBi#& Tk Apo-t Holo-B#5RD 2 MAEEL, HE Tk Holo-BHEDO LD B k. Eih, AKD TO
TEMEC BT L RTERIBECRNE S, EECHEROME 21 b OB CHBIMES A B .

2) Jif KHase, KTase ¥ XU Kynase OBEEMIEHMTENAADN, Kyn. 25 5~DRBMNELBIHIC X
DRADZENFE XN, BTy T KHase SO BRI ~NZEL <K o712,

3) Try. H#E5EO RERBEDO HHIE7 vy FE&ErTy MREBBUBELUL TS, v ERIVwY 242
fho B L EL < Bz o Tz,

4) Try. #5248RD Kyn., An. A., Ky. A., XA OB \WT, v ¥ ¥ ¢ Kyn.,, An A,
Ky. A. 2MOBIICE~NE LS I, vV R, Iy b, 2rEy P TIR4ED RBEHD 5B Ky. A.
OHHERATE LS <, i, XA OHMBZIZIZIND O 4BOBMEHTHRY ZAHADNA ) o7,
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