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The Significance of the Disturbance of Tryptophanmetabolism in Radiation Injury

by
Mitsuyuki Abe

Department of Radiology, Kyoto Univesity, Medical School
(Diretor: Pof, Dr. Masasi Fukuda)

1) DL-kynurenine, L-kynurenine and DL-tryptophan reduce the survival rate of mice after whoe
body irradiation.

2) Urinary excretion of xanthurenic acid in mice was shown to increase after {ractionated irradiation
and 399, of the irradiated mice died of leukemia.

Direct relationship between the increase in urinary excretion of xanthurenic acid and the incidence
of leukemia could not be observed. However, it was suggested that the disturbance of tryptophan meta-
bolism may occur in leukemic mice induced by irradiation.

The significance of the disturbance of tryptophan metabolistn in radiation injury was discussed.
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ZDEETWX, 1) tryptophan o fREH) ¢
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U ACERH L RSE TR s B T
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L-kynurenine, DL-kynure-
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7e. {EMBYYNI208r. DN —T T —FR_<v 2
TEREFHET > Th D, I HKE Fa. C,
H.F. Miiller, Hamburg, Typ MG 150% fj\~T
Xi# 505R 1 IS 247072, RHEMAIE
EE 150KV, FERH20mA, JEEHT 0. 43mmCu,
ME# 148R/min. THB.

1) oBMORCABSHEEOAN ) —7 7 —FR
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Tab. 13343 fm{, DL-tryptophan, DL-kyn-
urenine, L-kynurenine 3 4&FHiki: BofE2 o
R E U B EsE RN T 5. 4 tr-
yptophan 2325 L 7: A5 R O# 2 f5 DFETHRI
7%, L VEERHC L 2ZECRO22135 0
Loz, Fig 1 ZEIUNREEEORET
FEL- L72= 7 A D% k xauthurenic acid OHEEE
OERZF AR L72bOTHB. xauthurenic acid ¢
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C—RaRAs 523, DIEBHEUHin L0y HE W
EFEEDR 2 T 5. — 5 BN OFEEREHRE
PR5E, REHE4 7 BRI T4 EHMKRT

xauthurenic

Tab. 1 Effect of tryptophan and kynurenine on the mortarity of irradiated mice

| Substance I Control G .
| Tryptophan DL-Kynurenine | L-Kynurenine (.mnf’b. i
Time of —__ 10mg 10mg [ 10mg mi arabicum
administration | 0.5ml
15 min, P<0.0025 | P<0.05 e
| before irrad. 69.29 27/39 | 52.0% 2&5;50 ! 34.09 17/50
| 15 min. P<0.0025 | \
[ after irrad. 6&%% 34/50 | 32.0% 16/50 34.09% 17/50
2 days P < 0.0025 P<0.05
after irrdd. 69.49 34/49 | 45.1% 27/50 34.796 17[49
4 days P <0.0025 0.05< P <0.1 !
after irrad. 77.5% 38/49 45.19; 23/51 ‘ [ 31.9% 15/47
6 days P >0.0025 P <2.25 P <<0.05 '
attar oad. 53.29 25/47 | 40.5% 17/42 | 53.39 1630 | 32-0% 16/50
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rx/meuu and urinory excretion of xonthurenic acid ogfter
irradiation
150 7]
EZEE |eukemia
o fumor
100+ / /
ﬁ - v
/ #
g i ;%
0 . 2
o5,
'
187
!
l i -]
I 2 3 4
months after irradiation
Fig. 1,
Iryptophan metatolism
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HILK T h o7z, BGHENRERITZR 3 & s LT 3 3N B waof. ZOEREE

#3y HB w1 Ui, 74 BE I 1 /CEiBE B EFES TiftX7> serotonin 2 )t b tryptophan
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BB 2 R 2 R0 2 ET sk D 7.
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indican, 5-methyl-tryptophan, 3-hydroxy-anthr-
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anilic acid® 23 HMIAEHRYHE TH 55, L tr-
yptophan&FE O S ARCHE T % LIEER R
HEL2T L, FRIEn { tryptophan OFEHFE)
T&H % kynurenine #7i% formyl kynurenine 33
gippressor gene M E #MHIT25L FE I b5
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3 -hydroxy-anthranilic acid 1z 43 T % d@E
[g5F % kynureninase J& (f % @ fiiE%sE pyrido
xal-5-phosphate (Fig. 2 228 B3 HERc & b [k
Eh, ZOREEN block SNBHLEILNS.
~ Ok pyridoxal-S-phosphate ¢ [BE2213 B I
BECOVTHR51%. HEIb Wachstein® &
X EMPEIE D plasma U HiliERA D pyrido-
xal-5-phosphate D& 5N WP L TWBHEEFRL
7=. —J5 Stich ) Ehrhart!® 13, 2-acetylamino-
fluor D FEFFEA 13 = .38 3 -hydroxy-anthranilic
acid O4fE % L9 % % 3 -hydroxy-anthranilic
acid t 3-hydroxy-kynurenine &Iz EFidh
BRTHD EREL T3,

FE> T IEH O PRAE T & ek & BT
tryptophan RG] 1% Yz & G & 3217 T
WHRET S L &0 B8RRI X b tryptop-
han {3 SRR S BRI B R A
OFE s BRERERH D LBILND.
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