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The Role of Radiobiology in Radiotherapy

Kiyohiko Sakamoto
Tohoku University School of Medicine

Research Code No. : 400
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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

AFERSEE #4858 #H55



A

BEHREZ M, EESoEBRREEMROBBER
&« nih 55, BRERERNBBHET, BE
HHR O 5 IR A LB R <, RIEORE VD
<H, BEMEVEET, NBBELORREE
BOEWIOREIFYHTHALI EELLR
%,

4) BESEIRSE

iR oEREEEREBAEI XL
HHNBHOBECIRETHADT, X RiIGHE
T, BWEERT1E1EBHT>18 2E, 20
AMBRECHET 5 L, ERERREREBSH
BItETFAb0 L LTiTibh, ZhiBiEsdEl
fREHL & AT 5, Coutard iXEEEMBE C4E
THRESR & i EREEEY RS TAZ LT
Yo TREHTE, LrbEEOBREBESHRILRIC
Yo TEAINRCT EXRRLI, ZCOBHED
EFA &GO Mg ERHEEoMc LTy
%< DMRFERRET LW FHlO D &L TfTkb
hich, ZhixBhead~ic X 5z 0EmEaiR
BUIIEL < 7e<, ZOHEVSHRERLICOfD
DEMHFAERI X 5 BER), Coutard 3745
BOERIC X » TEEEBOEENE T L
T ERE, BRODELREIDHREDL
BHoTHEEXThLUEHEP L THHEERENRL
B LR WEYRLE, ZOREBROBRE
& BT R RCR CER cEE R
FLLTRB I, UEOBSHEREORERE L
feh, BfTo 162005 ¥, #&%6,0005 FaEi#
(BENRERDIERC L > TRRBN)EWDFH
Bl olehsTh5b,

2. BEDRABOMSHARORH»

RO B BRRIUYEETHAETFELTES
BHOEREIR TV DOIRBREYDREY DS, BFR
BRICOWTOIEFICEER & LRIUT19214E1T
Holthusen &\ 7= 3 D CTH 5 5, Holthusen &
EHROI Y MBEFRBICL TRHET S & XK
XU CEAMIEL Bzt R L, 208,
EoET i X ABOBBORIIT X - TH
BREUDVPED L COIBENR2~3 o7, L
LEZ T 2BESHROFGEER LI E b &
L7cE3CIX19534E D Gray HWORITH A S &

FRFN634E 5 H25A

(3)

BE

363

Bihhsd, LiL ok Ehrlich I8 K FEE;
YEMESE L LCERL UKD, SR HT
b T BT, MRHIES 33
5BAROMEHEL G, BEMMhR O g
ME—DHEET->Th XK, BROSITICIRAL
HoleBLIENTH -T2, L, Bobhic4dd
FH T - 2 T BRICAR RS T B,
1) BEMFT DRSS

19554F iz 3 [l @ Churchill-Davidson 5 bk #a %
3SRECBERED # v 2 OFICEHE Y AN THRE
TAHHEYHFCERTTTRTEY, ohe
hyperbaric oxygen radiotherapy & & = T\~ 519,
ZOHERABRFERY, BAERCKT
A btz L LFH L icHERERE S T,
BT ThER T T o1, BRETIEFDO# 25
FE.H » T Medical Research Council ® + < 1
7rELTHBO BEOBEMLHRIL, o E
DEB O TREDRERFRTHAHZ L2H
HELTWB9,

2) IBRAH Z(95%0,+5%C0,)BA (= & %45
95%0, E5%CO,DEE H AZEE TR &2
% &R X B EB BRI T & 5 FEEEE
ZOFEEL Inch BT L o TRERT, BHEFA
WADTRL, BEVALEEFRTVBREEN A
B, DS b o ME oM E, mE, %R E
AExbebl, X, BROIGEMAEHELS B4 1
T el X - CTESH O EBRFME AL BRI
TEHEELbA, BV AEHOBRKIEY
LB s -0k EO RTOG 1972
EBIITOEIR T T2B4ADBEICOWT + 5
A7 NEfTlhocBE»BHHY, CofFgET
RTOG B & # A fa FRALHL 03k © J7 ik w Ho g
LTEICAEBERB LA -T2 LB T W
5,

kit 2 oo BRFELHEFHOBEL L OR
WA EHFHRROEBICE T bDTH - 1ol
By, BB HRE AR 9E D BRI
i, EREYL A IEE 5 TH - CHHE
RRTHHABOFECHABCERWL, ENF
BB ZRIC D W C— BRI wRZ T LTL B AL &\
IHiBbhs,



564

T, ZOBEMHRFIROLERIEYFIIT X
T, AYEELREROM ke hEEv i
BT EEZTRENSToDNEA D hh#E i This
L,

Fig. L WHT/Ht =¥ A DRF _F FE i
X IRIEDOBE T CRHE I ALGE DM A
FHBETLTHAHY, —RCETHEE, in
vivo, insitu TR S hi-BEoBEEMROELE
Hi#RE 2 R RT, T LCEREROSE 11
FrESFOMBEESMEROEEYTBL, &
BRERCTRTE 2 HUERRESHROLFEYR
B 5, o TFig 1 CRERTWA L S ICHE
B3R T (OHP) THRH LicBE&nEFihiIE 2
D, EKFTRHELBS B L CTHicE
TBBLTWAZ LB TCHAD, LR
Wb ORFLEEBCEEh T3 ERKRES
MEROEI&EXEHT 5 & (BHERZER), HE~
U AREEET FTBWBEITI8% THS b
DH, BEBETTII4.3%F TR LT3,

KR Fig. 2w ix @ C B EF %95%0, &5%
CO,DES# ABAT CTRE L B4 o EEia

EFHEIRERTWAY, 0B IIERSE

SURVIVING FRACTION(LOG1q)

DOSE (Krad)
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

ZhigE 1 ERE & BRE, REELLITR
bhTwalRERACKT 55, 1H2~3ME

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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Dose

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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