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Chromosome aberrations in human lymphocytes after irradiation
with NIRS-cyclotron fast neutrons in vitro.
A prelimininary report.

Muramatsu*, S. and T. Maruyama
National Institute of Radiological Sciences, Chiba 280, Japan

Research Code No.: 406

Key Words:  Cyclotron, Fluman lymphocyte, Chromosome
aberration, RBE.

The dose-response relationships for inducing chromosome aberrations (dicentrics) in human ly-
mphocytes were studied by whole-blood microculture following in vitro exposures at various doses either
200 kVp X-rays or NIRS-cyclotron fast neutrons. The yields of dicentrics induced were dependent on
the exposure dose of two types of radiations between 48 to 334 rad and 25 to 400 rad by X-rays and
fast neutrons, respectively. The dicentrics yields gave the best fit to the linear quadratic function Y=
oD--BD?; namely Yx=3.66x 10-* D-4-8.01 x 10-° D? for X-rays and Yy—28,90 10~ D-+44.04x 10-¢
D? for fast neutrons. The RBE value of NIRS-cyclotron fast enutrons versus 200 kVp X-rays decreased

with increasing neutron doses, for example from 2.3 at 50 rad to 1.2 at doses up to 300 rad.
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J Uiz, M¥ElE, in vitre IRGECXEE (200kVp,
20mA, 0.5mmAl+40.5mmCu 7 4 v %z —, 110
rads/min) FFL V4 2 = b e v EPEETE (n
B L 7230MeV FIHFC X2 T Be(d,n)B It
HFEA: Ulcdirhth 74,  30rad/min) % @4 L,
IR HEO T 48WFfH D Ak Ey LY, &
TR, air-dry ¥, F AFPER X OTEARRE
Dfz. aA i P, BEHE L EE oL 2R
D Blcwic, BERFBE24RE TN, G
BAERET, WHEO S8 2\\WT dicentrics
O HIRME A D47 Lic, BEERE X, X8~
384rads, JHrhiET-425~400rads DFPHTH B .
MBEHRENY, XBIC oW TR BRI CRAE Ui
BEAEARE T X D PO TE U i BT (Victoreen
HEBD C, BT oW T B R RAEE
BT X D BEIE U fe MEREAESR R i L Ll IE
Ui MRS HTERER (EG&G 284, 0.1cc) Tl
ELl. 7ok, XEOREEE, radR FHFHRE
0.95% 3 U, rad fRENCHIEL T,
ERBLUEE

e BRI DTk, 3200fE o i A0 4y
Pr Lok, dicentrics [T fHZE X ootz [BE
FETU, AR & b RSHRE AL T, Aifa
h @ dicentrics FFEFEHALE O HIINH T Hhie.
X IRHEED JRAREIT, 48rad 0.042 (21/500). 96
rad 0.103 (62/600), 192rad 0.327 (196/600),
288rad 0.680 (272/400), 384rad 1.450 (435/300)
Thote., —7, BPETFHREBHE O FHEX,
95rad  0.073 (29/400), 50rad 0.105 (63/600),
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Fig. 1 Dose-effect relationships for dicentrics yield
plotted against radiation dose and fitted to the
function Y=aD-gD%

100rad 0.383 (153/400), 150rad 0.575 (230/
400), 200rad 0.815 (326/400), 400rad 1.675
(335/200) THoic.

C OFIESEBIRCIE, BNEFEEC LB lin-
ear quadratic model (Y=aD+,3D*; Y : dicent-
vics DI 3 D ¢ rad ik 3 @, £ ¢ ik O FEO
PG LicDT, Z0O%FMCEDTHIE{To
fo (Fig. D). FHC Lo TR0 R «, 8 23R
WickhH (Table 1), [EPFI%  —

200kVp X

Yx=3.66x 107D +48.01 x 107°D? «...on 4D

Table 1. Comparison of the value of the coefficients & and @ in
the equation Y=aD+-8D? for dicentrics yields.

j- LET (MeV cm?/g)
Radiation type ax10™* B x107° /g8 (rad)
Dose Average |Track Average
D-Be NIRS ; -
cyclotron E,=30MeV 28.9 4.04 715 848 150
D-Be Eq=16MeV* 47.79 6.4 748 760 160
D-T Neutron § - T i
generator E,=14.7MeV#* 20.16 8.84 296 1000 110
X-rays 3.66 8.0l 45.7 — —
* Data after D.C. Lloyd et al (Int. J. Rad. Biol., 1976)
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Fig. 2 Relations between the RBE of NIRS-cyc-
lotron fast neutrons and the neutron dose for
dicentrics yields.

AT
Yn=28.90x 10-4D+4.04 x 10~°D?+-.... (2)
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X 5 14.7MeV Hirpf: 74 7o & U9 Hammersmith
DA 78 b VEPEFHRCOWGCTORRE LI
B L7zA% (Table 1), NIRS-% 1 7 w } v vifich
PFAROZYFL, Wi ORMICAE T 55 R Ch
D, LET 2B ATHEYE B,

RBE 1%, ¥—D {HL137eb khot0 ¢, &
(1), @%EFEeLT, WhEEFHROHE oL
T RBE #Ravc (Fig. 2)., RIh LW SNk L 5
I, RBE (3 (K T k¥ <, Slrad 2.3,
100rads ©1.8C Hoteht, T S s
W35 Lic N & e, 200rad ©1.4, 300
rads L;L_I:'C’ifil..2kl.\§. fliThot.
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