|

) <

The University of Osaka
Institutional Knowledge Archive

Title YIEBHICLBAES/OEYDEBEICOWT

Author(s) |EFI%, NEX

Citation |AAXEZFHRARFSMSS. 1963, 23(2), p. 181-188

Version Type|VoR

URL https://hdl. handle. net/11094/15457

rights

Note

The University of Osaka Institutional Knowledge Archive : OUKA

https://ir. library. osaka-u. ac. jp/

The University of Osaka



FEFI384= 5 F25H

Y RRBEHZ X AT €Y DBRBIZOWT

KRAFELHUHRELESE (BE  LALEE)
¥ o\ A &

(MRF384E 2 H25A 2 4f)

Free Radicals in Irradiated Bovine Haemoglobin
By

Tadaharu Nosaki
Department of Radiology, Osaka University School of Medicine
(Director: Prof. H. Tachiiri)

The purpose of this study is to reveal the radiation damage to bovine haemoglobin
molecule from the physico-chemical stand of view.

The experiments were carried out about the microwave spectroscopy of electron spin
resonance and the amperometric titration of SH-groups in the gamma-irradiated bovine
haemoglobin.

The results are as follows :

1. Free radicals in haemoglobin powder increase corresponding to radiation dose(10
Kr~700 Kr) in both aerobic and anaerobic states. After irradiation the free radicals of
the samples in aerobic decrease gradually. On the other hand, the free radicals of the
samples in anaerobic initially increase post irradiation, and then decrease slowly. The
difference between aerobic and anaerobic means the oxygen effect.

Some quantities of free radicals are found in the irradiated aquos solution of haemog-
lobin.

2. Amperometiric titration discloses disappearance of SH-groups in the irradiated
haemoglobin of both aerobic and anaerobic states. Also in this case oxygen eifect is found
considerablly. '

3. The proportionality hetween free radical formation and disappearance of SH-groups
is noted.
ation damage to haemoglobin. With regard to the formation of S°, another proof is revealed
in the irradiated cysteine.

It is concluded that there is the formation of S' at an early stage of the radi-
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Fig. 1 Paramagnetic Absorption Curve of
Irradiated Haemoglobin Powder

2. S IERATRENC Y EMCFEL T
7z, MRSTEE &R E hiEEERE X OBIRE &
3L, ZeghTix 100Kr ¥ C&% BmE RT
2, FRD oy LT Leings g
L. EZeheioEsEE it e &I
BEnchimL, A—iei 52X 5% L egPoge
CHRTE ERd . (Fig. 2)  HIERA
BRSHE T 1057w L2045 TH 5.

o
6 o/m vac. irrad.

arbitravy scale

e ————— - K

in air irrad.

number of free vadicals

X

P
AT

Q I - 3 4 5 6 7 x10* Ky

Fig. 2 Free Radical Number of Haemoglobin
Powder soon after Irradiation
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Fig. 3 Free Radical Number of Haemoglobin
Powder as a Function of Time after
Irradiation
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Fig. 4 Paramagnetic Absorption Curve of
Irradiated Haemoglobin Powder
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Fig, 5 Paramagnetic Absorption Curve of in
Air Irradiated Haemoglobin Solution
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Fig. 7 SH Titer of Haemoglobin as a Func-
tion of Time after Irradiation
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Fig. 8 SH Titer of in Air Irradiated Cysteine
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Fig. 9 Denaturation of Haemoglobin following
Irradiation: Bacterial Proteinase Method
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