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The Role of Radiobiology in Radiotherapy

Kiyohiko Sakamoto
Tohoku University School of Medicine
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Recent advances in radiotherapy is remarkable. The main reasons of development of radiotherapy
are considered to be due to improvements of therapeutic technique and therapy machine, and many
radiotherapists may doubt how much radiobiology contribute to enhance the results of radiotherapy
on cancers. In present paper, the past radiotherapy, which is considered to be performed on the bases
of radiobiology, is reviewed, and the present or future prospects of contribution by radiobiology to

advances of radiotherapy are discussed.
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Table 1 Cell doubling time in various hurnan normal and malignant tissues

Tissues Cell do(ut;!;ng time References
Esophagus 6 D
¢ Stomach 2 D
& Jejunum 2 2)
= lleum 2 3
E Colon 1—3 35)
Z Rectum 2—6 2)3)5)
Bone marrow 1 6)
Basal cell carcinoma (skin) 3—4 1)
Epidermoidepithelioma (skin) 1.5 8)
% Squamous carcinoma (oral cavity) 1—2.5 9
% Squamous carcinoma (cervix) 0.7 100
"3 Undifferentiated carcinoma (lung) 3.8 1)
E Adenocarcinoma (breast) 24 11)
2 Adenocarcinoma (Gltract) 3.7 1D
§ Burkitt’s lymphoma 1.2 12)
Multiple myeloma 20 11)
Ascitic neoplasia 3—5 13
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Fig. 1 The survival of tumor cells after irradia-
tion in vivo in mice breathing OHP, air or anoxic.
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Fig. 2 The survival of tumor cells after irradia-
tion in vivo in mice breathing 0,/CO,.
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1) Accelerated fractionation
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Table 2 New fractionation schedules proposed on the basis of various radiobiological
factors (The expressions of same, more, small or short are used in comparison to cases of

conventional radiotherapy.)

Fractionation scheme Dose/fraction Fraction/day Total dose Overall time
Accelerated fractionation same more same short
Hyperfractionation ~small more more same
Combined rational small or same more or same same short
Uneven fractionation combined large less less short

with same

FEF0634 5 A25H

(5)
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2) Hyperfractionation
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N, "

;g ﬁ—[\f \ < Response
E§§$ Oy By
dyd, Dose E I

Log Survival

Late Response

Increase In
cell kil

Fig. 3 The relationship between fraction dose in
dose fractionation and incidence of acute or late
effect.
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Fig. 4 The relationship among fraction dose in
dose fractionation, incidence of late effect and
tumor cell killing.
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