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—Abstract—

Chemical modifying agents of radiation effect

Man Chung Han, M.D., Kee Hyun Chang. M.D.

Department of Radiology, College of Medicine, Seoul National University

A numbezr of chemical compounds that modify radiation effects are reviewed, with brief

rzport of our own exparimzants on radioprotective effect of some vasoconstrictive agents and

5-Thio-D- Glucose. Sulfhydryl compounds(-SH group) and some pharmacologic compounds

such as CNS depressants,

vasoconstrictive agents and autonomic drugs are known to

have radioprotective effect in experimental research and in limitted clinical study, whereas

oxygen, hallogenated pyrimidines and metronidazole, etc. have radiosensitizing effect.

Author experimentally observed some radioprotective effects of angiotensin II, a strong

vasoconstrictor, and 5-Thio-D-glucose in mice.
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Table 1. Survival of Control Mice Following Whole Body Irradiaticon

Doses (rads) Days L 2 3 4 5 6 7 Zuggiy\?al rate
800 20/20 19/20 19/20. 18/20 18/20 17/20 » 13/20 65%
1,000 20/20 20/20 17/20, 13/20 10/20 7/20 5/20 25%
1,200 20/20  19/20  18/20  12/20 _ 5/20 120  1/20 5%
1,400 20/26 20/20 17/20, 12/20 4/20 1/20 1/20 ‘ 5%

Table 2. Survival of Epinephrine Treated Mice Following Whole Body Irradiation

Doses 7 days :
Days 1 2 3 4 5 6 7 survival rate
800 20/20 20/20 19/20 17/20 15/20 12/20 . 12/20 60%
1, 000 20/20 20/20 20/20 15/20 12/20 8/20 6/20 309
1,200 20/20 20/20 18/20 8/20 5/20 2/20 0/20 0%
_1.400 20/20 19/20 12/20 10/20 5/20 1/20 1/20 - 5%
Table 3. Survival of Angiotensin-Treated Mice Following Whole Body Irradiation
Days - 7 days
Doses (rads) 1 2 3 4 2 6 7 survival rate
800 20/20 20/20 18/20 17/20 16/20 16/20 16/20 80%
1,000 20/20 20/20 18/20 16/20 14/20 13/20 13/20 65%.
1,200 20/20 20/20 18/20 15/20 8/20 6/20 5/20 25%
1, 400 20/20 19/20  19/20 15/20 8/20 4/20 4/20 20%
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Fig. 1. Seven-day survival rates of the control el WEHRCT A9 GRn 2393 A5HES
angiotensin-treated and  epinephrine- EEiS oz FIAN=R &3 gk
treated mice following irradiation to the
wohle body. ‘ 2. Halogenated Pyrimidines

g wol HER ¢34 Jgoy ¢oz FEik BUAR BCdR = IUdRZL DNAY : A=A &%
of W BHREEEAST O TILYest A thymidines) Fz o) Hflste) DNA chaine] 4 thy-



whab4l dhelEhslA) A 5E A L5 1980

midinesj 4 thymidinex}z]e] Agtste] HEiRiEEL
ZHHY FJEFEE A, o EHEL &
HRAZ dEAS okl 87} o DNA% BE
Hadlat BRI et Ao mHes A m gon
=3 EXNMARA D A¢ F54-82 vebieh

3. (REEsEmbaol st BRIEME

BHIE] e MG s 2 93¢ 37 2
LA EBRAMETS BB Hatgd Sl
e MHe) B MSHREWBEEEY PAL xmow
Sk ol WES BES NSw (FAL e mK
24 7k BEEMS (electron affinity)g 2+ ¢l o)

glyoxals, quinones,_aceto-phenones, nitrofuran,
‘ o4 Fel 3
@A gitrofurani®$ nitrofurantoin

‘nitroimidazoles Fol ol &gt}
A 4AE
nitrofurazone, nitro-imidazoles%¢] Flagyl(metra-
hidazoieﬁ} Z oA g,

E3] Flagyld FA4o] A1 BAENA o »E7)
w2l Q4" o) L7kx]7F glvk. &2l = Ro 07-0582
(2-nitroimidazole)7} A= o] W BHERI KK
il FiEs I vk

REL 5—Thio~D—glucose7} Eﬁ’ﬂ&@ﬂl =
ZiEs Folgn @ik a o
£

Fha gl

TG RI
o W3] ALFq R

References

1. Berry, R.].: Modification of radiation effects.

. Fabricant, J.I.:
- Medical Publisher, Inc. Chicago, 1972.
. Gray, J.L., Moulden, E.J.,

. Steckel,

Radiol. Clin. North Am. 3:249-258, Aug. 1965
Radiobiology, Year Book
et al : Prot ctive
effects of vasopressin and of epinephrine

- against total body X-irradiation. Proc. Scc.

Exp. Biol. Med. 79:384-387, Mar. 1962
Phillips, T.L. : Chemical
radiation effects. Cancer 89:977-999, 1977
R.J., Tobin, P.,
protection of vital organs, using a sel ctive

modification of
et al: Radiation

arterial catheter. Experimental and clinical
aspect. AJR 106:841-847, Aug. 1969.

. Steckel, R.J., Snow, H.D., et al: Successful

radiation protection of the normal itestinal

4‘*“1:ractﬁin the dog. Radiology 111:451-455, May

10.

1974

Whistler R.L., Lake W.C. : Inhibition of
cellular transport process by 5-Thio-D-glu-
copyranose. Biochemistry J. 130:919-925, 1972
Song C.W., Clement ].J.:Cytotoxic and
Radiosensitizing effects of 5-Thio-Clucose on
hypoxic cellls. Radiology 123:201-205, 1977

Song C. W.:.: Personal communication.

AR, A7E, 94 R 9 69l 1 A2akH 2 what
A zAbel W] ilb Gl P AHAA TR
FAE FA 08— 793, 49 55 : 57-64. 1980.



