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Effect of Radiation on the Metabolism of Thymidine
by

Yoshimasa Ishikawa
Department of Radiology, School of Medicine, Showa University,
Tokyo, Japan
(Directer: Prof. M. Kiga)

Comparative studies on the excretion of beta-aminoisobutyric acid in rat, which is irradiated or
administered some inhibitors, were carried out.

1) Whole-body irradiation with 250 or 500 R caused decreas in urinary BAIBA excretion in 2-~.3
days following irradiation,

2) Administration of aminopterin was known to indicate the same pattern in BAIBA excretion.

3) Remarkable increase in BAIBA excretion was observed in 8~10 days after administration of
6-azathymine.

4) Probable explanation of the inhibitory action of irradiation against DNA synthesis was discussed
and it was suggested that pathway from dUMP to TMP was blocked in the dose range of 250 to 500 R.
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Fig. 2. Aminopterin and azathymine.
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6-azathymine (4-azathymine), 1 mg/kg, 2 mg/kg,
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Fig. 3. Experimental apparatus and animal.
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Fig. 4. Daily urnary BAIBA in rats fed on (A)
conventional, and(B) DNA deficient diet con-
sisted of starch, casein and glucose.

¥ =verFyv 100mgx SnCl,.2H,O 500mg#

500mlo # # 4 4 4 v A 7 (ethleneglycol-mo-
noethylether) i L, 0% 1IN o NaOH
250ml » 2 N oi§kEe 250ml #inz 5.
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Fig. 5: Daily urinary BAIBA after whole-body
irradiation (250 R). Animals were fed on DNA
deficient diet during the experiment.
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Fig. 6: Daily urinary BAIBA after whole-body
irradiation(500 R). Animals were fed on DNA
deficient diet during the experiment,
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5.
Fig. 8 : aminopterin 1mg/kg % ¥432 &, 7

—123—

1245
" |
l]%
= H
b !
= i
I
= ! 500R
£ :"-'f%\
= 10p——— 1A A / i
&= ’I qi il \'" o
3 P A e
It | g r \V,no-. -y QEDR
i
0L ! L
=5 0 5 10 15
days

Fig. 7: Dairy urinary BAIBA after whole-body
irradiation. Each point shows the mean for
five animals. Animals were fed on DNA defi-
cient diet during the experiment.
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Fig. 8.: Daily urinary BAIBA after aminopterin
injection, intraperitoneally, 1 mglkg. anmals
were fed on DNA deficient diet during the

experiment.
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Fig. 9: Daily urinary BAIBA after aminopterin
injection, intraperitoneally, 2 mg/kg. Amimals
were fed on conventional diet during the ex-
periment.
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Fig. 10: Daily urinary BAIBA after aminopterin
injection, intraperitoneally, 2 mg. per kg. Ani-
mals were fed on DNA deficient diet during
the experiment.

30
m 1
[aminop terin]
R4
22 f
':; /‘I}\ 1mg/kg F~
E -, v \c:‘\\ "P-J ‘\\
5 10— T "r’hzfm;fk S
> A I
< R s
| ’
0 I
=5 0 5 10 15

days

Fig. 11: Daily urinary BAIBA after arninopterin
injection (intraperitoneally, 1 mg/kg., and 2
mg.[kg.). Each point shows the mean for five
animals. The animals were fed on DNA
deficient diet during the experiment.
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Fig. 12: Daily urinary BAIBA after 6-azathymi-
ne injection, intraperitoneally, 1 mg/kg. Ani-
mals were fed on DNA deficient diet during
the experiment.
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Fig. 13.: Daily urmary BAIBA after 6-azathymi-
ne injection, intraperitoneally, £ mg/kg. Ani-
mals were fed on DNA deficient diet during
the experiment.



FEAI414:1 251

v [6-azathymine
g 20 ' ﬁ
= ! *
> | ;
s ! 1mg/kg A
i v,/ AR
= A{ o~ i .f“ \\
% h:‘;_fh - :‘..,-"' ~r " 9 l-r’.“i' %
i mg/kg \,
]
0 " | il
-5 0 5 10 15

Fig. 14: Daily urinary BAIBA after G-azathymi-
ne administration (1 and 2 mg./kg., intraperi-
toneally). Each point represents the mean for
5 rats, Animals were fed on DNA deficient
diet during the experiments.
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MR L AR DMDE Z W2 TITL & Th
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Fig. 15: metabolic map of the synthesis of DNA-
thymine and excretion of g-aminoisobutyric
acid (BAIBA)

BRAEORERI KA Fig.1508th 5.

s X o BAIBA 23R4 95 0 11 thy-
midine ¢(® pool size AT B-DHEELIBD
WL EMTHA 5. TMPOLEAERIE dCMP
—dUMP #~TTMPIZ7% % FaERME—DFik:
EEINTWS. Lo ThooERhid
thymidine pool %4> L, BAIBA 3j#d 3 2
LEZLND. b LILOESD A OB RFL
2, Meh F 7 3A 1 BAIBA 13 B od Blo s
7 3 5% A3 kS0 Ve SR 0 F 0 n
DT 5.

126



FBAI4142 1 251

aminopterin | folic acid ¢ antagonist } L
T HEA T < 2 b SR T b HIROTERNC v
B TR D e dUMP—TMP ? 2 F 4k
& folic acid PRUETHBR, ZHEBFBLL
N5.10.methenyl-tretrahydofolic acid MIFLATH
BrEaNT5. LoWE folic acid DIEILIT
Lo T4 § 28980 aminopterin 1% folic acide D
I BLIET 50 iR dUMP o 2 F 1k
EE%-;— % $ A 45)46)88)~03) aminopterin 5
v 7Fiz1.25mg/kgd S Lz A & 200R, 25
5 U734, erythropoietie activity vZs§ % Z51Eh
D curve RETES EWIKBRRHZ8WF ) =
vy VERADT Y Iz 20gke, BET B L, B
5% BAIBA @ &4 RBEEICA LN —5F,
BEET Y FICEEES (2ngke) TIX, BEE»
LA4HBEITHELWIRORRAL -2, 5EH3
PG2i5 HE I TIZFEC LT 3. HhIdEEBRRZ
AD7-® 7 aminopterin OFERE L~ EET L
NBOT, T 4 1 mg/kgh s Uiz stk nd;
AT 5 BB 5 ILh 2 EAFET LT 5.
FETOEFIZBE T L {1z BAIBA 73 ZEH 12 #
My3edn, 35WEWST 3 EnE ) EHAIEA
biZzporz. Bib FET-& BAIBA o ft &k BY
Erz iR B L 3.

aminopterin |2 k % JRr ¢» BAIBA o Z8ifj }
JRHNC & BERD <7 — v 132 FEF 1 BT
%. HDEENS, thymidine SR 5§ L THRES
1T & BE#: aminopterin 12 X B[HF LI T3
EpRbypd. BCHEPEET 245 0EER
NHB. FiE 200~ 400REEE T rat CLX S
#H# T deoxyriboside ZESHTT B 23, HAEIX A
deoxycytidine ¢ % ¥ thymidine X R &7\,
R rat 12255 (0 ~ 600R)?, EHE—HRH
12 ACMP Z8gind 5499, %1% Fig.15 b
3 B thymidine DEEEILERFERZES
TWBEFPEMT 5. X SUgino 453 rat DO
12 400R T % + dCMP—=dUMP—-TMP 03E D[
=5 % dCMP deaminase : TMP synthetase
OFFEENET RBFE 2 ~3 HICHDHEWHTH Y
4 ~5 HIZ1Z regeneration [T 2 =59, D
FoEALEZ T, BHICX B WA thymidine

1249

BRRDRE L PRABIRCH BERBLI LN 54,

Yetz TMP — DNA-thymine 23852 (EYET 5
72 513 thymidine pool JIRDT B LBEX B
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GEEWC MR ShFAIAZCESRTWER
80483 azathymine [x4:{RN ¢ transdeoxyribo-
sidation 1 'CT# ® deoxyriboside ¢ j 5. deoxy-
azathymidine z 7z Iy 593959 DNA-thymine @ rfr
~NBEA & h BIUDW0D (EERT P OTRE DR
¥ 7~18%). RE2T » % FE thymididine o>
competitor L LTI THD .

6-azathymidine |3 Cl*formate ¢» DNA-thymine
. incorporation %L, dUMP ¢ methyl-
ation JEIF 2T Y E X b N9, DNALARD
inhibition DFERD—>THBEE I b T\
%. azathymidine %5 %2 T3 TMP i DNA-thy-
mine 2 A %41V TH %A, CdR 13 DNA-thymine
AL A WEE WIS T B2, azathymidine
BHANBEZBNB L CAR 2 b 35 A AR
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HEn2HhB. L7 2o T thymidine o
precursor D methylation % 143 & & h 3109,
L2 L azathymine »D N AR~OIE A 0 B
&, ERIHIOBRE L, %7 LOBIRR - &
PEDN T3, aminopterin DEFI L B2 HIx
FBHEBETHI S 1 TH YRER O k 312 BAIBA
BEMT 32 2Lk 3 L1956, Prusoff® ¢
S5 & 512 TMP -> DNA-thymine ~ &% D[l
ERERHMED O LR BAILNB. BAIBA
L BN EAEES S 2T, SHBTHEHE
WCOWTHEZ DEEM S DML 2. HB i
thymidine DFEFIFID L7213 RHEE S N5 D
B L.
LUED Z & s & B B/ N ow T
% thymidine )t % DRTERYIE DR 2 BT 5 7=
DIz BAIBA 2R T2Z L5 EZbh 3.
E R
DI ED3EE )5 5w 512 250~ 500R JASH T %
&, MRGIEEHI3 HE 12 R BAIBA o 2RI 2R
LA B B D% aminopterin TORALE, Tabb,
dUMP->TMP D[ L 13 12[FEHED pattern 3 k-
ZDTTMPOAFIEIZL32DEELI BN
%. azathymidine |2 k5T BAIBA 23 Mg
S HEWHEWHZ B35 3. Zhix thymidine
DFHRIHE N B DI - OfEaBaRiE: 3
EEZbNG. HEWARE O e X
% BAIBA m#gin s 44> pattern RE7 2 Rt
MO FRNRETR CRET 5 % %,
azathymine 12 [, 5 h 5 & 3 2 A5 —HBHE LT
W3EHEZ b WD HERARBAEE DL 312
BAIBA o4pifi#sio [isEaviin g BAIBA |1#9
MF2Ths 5 BEMSHL N L DA TIEZ O
B 3 02 5 Thw.
F &8
(1) 772 B CFL, 250~ 500
R4 [ii4f, aminopterin 1 mg/kg, 2 mg/kg #5
B 28R — A o e BAIBA ft 2l L 7-.
(2) 250~ 500R, SHMHHE2~3HEIZRE
it BAIBA HhaigAd 1 7-.
(3) aminopterin 5.4 3, 2 ~ 3 H Hiz BAIBA
DA% Hiz. 7RSS L [F—? pattern T 3%

HAREFHSRY MRS $258 8109

Lok i

(4) 6-azathymine $ 5413 8 HE 7= D12 Reh
BAIBA EDZFEIFZ2RIMARL B hz.

(3) 77545 250~ B00R FSHIIEERE D
dUMP—TMP 0z b FIN/EA LT3
LEBEILNB.

Eif &
a5 I LIS S e M, MM T v %
LEBMSHEES R ERoBELRT S e, 21
g, @B 2 VARV R RE B S VRS RS
A R R
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