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Electron spin resonance spectra intensity of the human hair—Studies on the charac-
teristics of E.S.R. spectra intensity of the human hair, especially

the individualities of radiation eflects.
By

Takuo Asai and Yoshihiko Shono

Radiation Center of Osaka Prefecture

Research Code No: 400
Key Words:  Hair Melanin, E.S.R, Radiation Effect

Some authors (Commoner, Blois, etc.) reported that the origin of paramagnetism in melanin arises
from free radicals trapped in the polymer and stabilized. In other expression, the E.S.R. spectra of
melanin reflects the molecular structure of melanin, on the whole. This conception was the start of
this study.

Establishing any suitable grades and classify the E.S.R. spectra of melanin, the differences of mo-
lecular structure also may be distinguished into corresponding nurmbers of grades established. And
success or failure of above mentioned presumption may only be verified by the demonstration of sys-
tematic arrangement among the distinguished results.

E.S.R. spectra intensity of hair was measured for each individual because there are no obstacles
in the hair to take out the spectra of melanin itself. And if the presumption above were right, each of
numbers of E.S.R. spectra would mean, at the same time, the specified structure differences of melanin
molecule.

Consequently, the characteristics of E.S.R. spectra intensity of the human hair were demonstrated
as follows:

1) individually specific to some extent,

2) unchangeable through life,

3) hereditary determined, and

4) constitute a characteristic feature for each different populations.

Together with the values of these findings, more valuable fact is that, the systematic arrangement



WA Fn464F12H 251

1035--(45)

in the E.S.R. spectra intensities of the hair proves the rightness of the beginning presuraption.
Further, by irradiation of ®Coy ray—(A): not irradiated, (B): 2 10*R, (C): 2x10°R, (D): 2x

108 R, (E): 2x 107" R—dose-effect relationship curve was made and named as “Electron spin resonance

spectra intensity curve”. Comparing these curves of each indidivuals, the structual difference of the

hair melanin was so clearly defined at every subject that it may be mentioned as almost individually

characteristic feature. From the view point of radiation effects, it may be said that the radiation effects

depend upon the differences of molecular structure of melanin.
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Fig. 1. Typical ESR spectra of the black hair.
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Tab. 1 ESR spectra intensities as the subject:
grow older. (Unchangeable in spite of
advance in year.)

Lapse P
Case | Sex Age '][‘?rf:.e ¢ X}I;réiesisiipégs};?@
(Year) ‘ Pesi
1, | Male 26--30 4 | 11.6——12.8
2. | Male 32--36 4 |10.7—-14.0
3. | Male 49--51 2 | 18.0—20.0
4, |Female | 2-— 3 1 4.7— 5.0
5. | Female | 3— 7 4 45— 8.6
6. | Female | 4— 8 4 | 13.0———10.3
7. | Female | 4-- 8 4 | 16.7—-19.0
8. | Fernale | 4-- 8 4 | 19.1——-19.0
9. | Fernale | 25--29 4 5.3— 5.0
10, | Fernale | 27--31 4 | 14.0———14.7
11, | Fernale | 31--33 2 | 19.5——18.0
12, | Fernale | 32--36 4 |10.7—14.0
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Tig. 2. Decrease of ESR spectra intensity after
storage in the air.
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Fig. 3. Influence of storage conditions on the
ESR spectra intensity.
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Fig. 4. Changes of the ESR spectra intensity of
the hair, which were taken at the different age

of each subjects and stored in the air. Mea-
sured in 0 year.
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Fig. 5. Chromaticity diagram of the hair samp-
les (above). (Chromaticity values and ESR
spectra intensies are shown in the table below.
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€. (27 years old, Male ) 0.9 1.5 28.1 9.9
D. (38 years old, Male ) 0.9 1.5 18.5 13.7
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Fig. 6. ESR spectra intensity of the black hair. (114 Japanese).
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Fig. 7. Parent-Child correration in ESR spectra
intensity of the hair. (Numbers under sex-sy-
mbols indicate ESR spectra intensity.)
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Fig. 8. ESR spectra intensity of the hair in 16 pairs of identical twins.
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Fig. 9 ESR spectra intensity of the hair in 6

pairs of fraternal twins.
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Tab. 2 ESR Spectra intensity of the hair for different populations.

Average value
: ) Numbers of ESR
Papalation Sex examined spectra intensity
(% 10" spinsfrag))

Japanese who came from the middle part of Japan, Male (13) 20.94 8.8
centering around Osaka. Female (13) 15.3% 7.1
Japanese came from Kagoshima Prefecture, the Male (11) 24.9% 9.5
south western end of Japan. Female (10) 19.14+ 6.5
Inhibitants in Taiwan from old days. (Offsprings Male (14) 19.7+ 4.7
of emigrants from continental China.) Female (13) 14.14+ 5.8
Inhibitants in Taiwan who removed from Mainland Male . (19) 16.4+ 5.3
China after the World War T to Taiwan. Female (16) 13.9+ 4.2
Taiwan native people living in San Tei Men, near Male (4) 33.0% 5.9
from Pinton. Female (6) 24.5+ 4.2
Bornean native people (Iban Tribe) living in Kam- Male (20) 36.5+ 9.5
pong Munga-Ai, Simunjan District, Sarawak. Female (1D 24.5+ 5.3
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Fig. 10. Reproducibility of ESR spectra intensity
curve.
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Fig. 11. Differences of ESR spectra intensity cu-

rve following the parts of the hair (above).

The figure below shows the sketch of the hair
investigated.
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Fig. 12, Parent-child correration in ESR spect-
1a intensity curve of the hair.
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Fig. 13. ESR spectra intensity curve in 12 pairs of identical twins.
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Fig. 14. ESR spectra intensity curve of the hair
in fraternal twins.
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