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Review: ' Inf luence o f  Dose and i t s  D i s t r i b u t i o n  i n  Time on Dose-Response 

Relationships f o r  Low-LET Radiations'. Nat ional  Counci 1 on Radiation 

Protect ion and Measurements (NCRP) Report 64. (pp 216 + v i ) .  

Washington, USA. 

The ob jec t ive  of t h i s  report  i s  t o  examine the avai lable rad iob io log ica l  

data t o  recommend numerical values which describe the genetic and 

carcinogenic e f fec ts  i n  man due t o  exposure t o  ion is ing  radiat ion. The 

s c i e n t i f i c  comnittee of NCRP responsible f o r  t h i s  report  had i n  mind the needs 

o f  those charged w i t h  developing basic rad ia t i on  protect ion c r i t e r i a .  

The report consists o f  eleven chapters and an appendix I n  which a 

Iw dose i s  defined as less than 20 rads and a low dose rate as less than 

5 rads per year whi le those greater than 200 rads and 5 rads per minute 

are defined as u. 
dose and dose-rate i n  a simple b io log i ca l  system, namely Tradescantia, 

which has been we l l  studied. The discussion of dose response leads t o  

the conclusion tha t  a l inear-quadrat ic re la t ionsh ip  i s  compatiible w i th  models 

and theories regarded as acceptable. This conclusion i s  the same as tha t  

reached i n  the B E l R  I I I report n w  ava i lab le  i n  a typescr ipt  version. 

The main t e x t  begins by considering the e f fec ts  o f  

Genetic e f fec ts  are discussed w i t h  special  emplasis on chromosome 

aberrat ion studies. 

between radiation-induced cytogenetic lesions and any c l i n i c a l l y  apparent 

e f fec ts .  The genetic changes i n  germ ce l  5 o f  the mouse indicate a 

strong dependence on the age o f  the anima 

on dose rate. Cel l  mutation and surv iva l  i n  p lan ts  i s  discussed f o r  a range 

o f  LET i r rad ia t ions .  

These studies are no t  suggestive o f  any cor re la t ion  

(pa r t i cu la r l y  the female) and 

Prenatal i r r a d i a t i o n  can i n j u r e  the embryo o r  the foetus bu t  analysis 

o f  the e f fec ts  i n  terms o f  dose ra te  has no t  been he lp fu l  i n  understanding 
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the response s ince  the  d i v e r s i t y o f  types o f  damage leads t o  a h i g h l y  complex 

sequence o f  events between i n s u l t  and outcome. 

t o  l i f e  span associated w i t h  exposure t o  r a d i a t i o n  concludes t h a t  t he  data 

on man i s  inadequate t o  demonstrate any reduc t i on  i n  l i f e  expeotancy through 

e f f e c t s  o the r  than induced neoplasms. An i n t e r e s t i n g  summary o f  the s t a t e  

o f  knowledge on the  e f f e c t  o f  dose r a t e  on tumourigenesis i n  animals r e j e c t s  

the p o s s i b i l i t y  o f  t he  ex i s tence  of a s imple dose-rate e f f e c t  f a c t o r  which 

i s  app l i cab le  t o  a l l  tumour types. 

The d i scuss ion  on changes 

C lea r l y  the impor tant  chapter  and the o b j e c t i v e  o f  t he  document i s  t h a t  

deal ing w i t h  tumourigenesis i n  man. This  i s  presented i n  sec t i ons  which 

deal separate ly  w t  th leukaemia, b reas t  cancer, t h y r o i d  cancer and a l l  cancers, 

Considering t h e  c e n t r a l  n a t u r e  o f  t h i s  top i c ,  the d iscuss ions a re  r a t h e r  

sparse compared w i t h  t he  space devoted t o  o t h e r  chapters. Hwever  i f  we 

recognise t h a t  t h i s  has been comprehensively reviewed elsewhere ( f o r  

example by UNSCEAR and BEIR) t h i s  i s  not t o o  se r ious  a shortcoming. 

f i n a l  d iscuss ion l i m i t a t i o n s  a r e  faced; these inc lude  inadequate data, 

models used f o r  i n t e r p r e t a t i o n ,  v a r i a t i o n s  i n  r e l a t i v e  b i o l o g i c a l  

e f fec t i veness  f o r  r a d i a t i o n s  o f  d i f f e r e n t  qua1 i t y  and the ex i s tence  o f  

s e n s i t i v e  subgroups. There i s  a l s o  a b r i e f  summary o f  repo r t s  which c l a i m  

t o  demonstrate l a r g e  e f f e c t s  induced by l o w  doses b u t  which a r e  n o t  accepted 

a v a l i d  c o n t r i b u t i o n  to  the  evidence. 

In  a 

This NCRP r e p o r t  i s  a compact book and taken together  w i t h  the 

24 pages o f  re ferences o f  i t s  source m a t e r i a l  makes a use fu l  review o f  

1m-LET radiat ion- induced e f f e c t s  by b r i n g i n g  together  the r a d i o b i o l o g i c a l  

p l a n t  and animal experiments w i t h  the  human data t o  a r r i v e  a t  dose response 

re la t i onsh ips  f o r  use i n  r a d i o l o g i c a l  p r o t e c t i o n .  

Nat ional  Rad io log i ca l  P r o t e c t i o n  Board J A Reiss land 


