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In order to study a possible mechanism causing the bio-effect of low energy laser beam, we performed
preliminary experiments on the influences of laser irradiation on protein conformation (spatial structure of a
protein) relating to biological activation. A method is presented of dynamically evaluating the protein
conformation by use of circular dichroism (CD)spectra of the protein. Measurements were made on myoglobin
and the effects of the laser irradiation on the conformation is examined by using the statistical techniques.
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Fig. 2 Circular dichroism spectra for each content

of poly-L-lysine?.
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TABLE 1 conformation contents of several proteins”.

unit . %
Myoglobin Lisozyme Ribonuclease
a B v a B v a B v
Eq. (2 67.9 — — 27.6 — — 9.0 — —
Eq.(3) 69.0 3.8 27.1 30.3 7.9 61.8 10.5 30.7 58.8
(r=0.998) (r=0.995) (r=0.98D
X-Ray
diffraction 74 0 26 30 10 60 15 36 49

r : correlation coefficient
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Fig. 3 Configuration of sample in the cell for the
measurement of CD spectra and the irradia-
tion way of laser beam.
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Fig. 4 Schematic diagram of CD measurement
apparatus.

TABLE 2 Experimental condition.

Duration Number of
Group
control Irradiation Sample
A 90 min 0 min 11
B 60 min 2 min 5
C 60 min 5 min 5
D 60 min 7 min 7
E 60 min 10 min 5
F 60 min 30 min 9
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Fig. 6 Conformation contents obained from the CD
spectra of myoglobin.
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Fig. 8 Probability distributions of the content fluc-

tuations of myoglobin conformation.
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TABLE 3 Ratio of mean and dispersion values of con-
formation content.

Group ay/er %u/%%1 vu/vi THu/%%:

0.997 1.378 0.992 1.321
1.009 1.158 1.011 0.956
1.009 1.683 0.973 1.411
1.013 1.013 1.002 1.159
1.005 2.100 0.986 1.387
1.005 2.029 0.988 1.741

TEmoO O W

a and ¥ represent the mean values of « and y, respective-
ly. 6% and o represent the dispersion values of a and y,
respectively. Subscripts of @ and y express the cases of
region I and II, respectively.
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Fig. 9 Dependence of ratio of mean and dispersion
values of conformation content on the irradi-
ation time.
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