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Note: 

on biological and biochemical systems covers the period June 1945 - June 1955. 
Doubtless important papers have been omitted through oversight, but many of 
these a r e  included in review articles mentioned in the bibliography. 

Although a specific reference to all paper8 included in the bibliography ha8 
not been made in any section, it has been considered worthwhile to include them 
a~ they have been used in a general way in constructing the theme of each rrection. 

This eurvey of the literature pertaining to the effects of ionizing radiations 
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1. .INTRODUCTION 

Many of the fundamental phenomena of radiation biology were recognized in 
the ear ly  part of the century, following the discovery of X-rays and radioactivity. 
Recent developments in biochemistry, biophysics, pathology and related fields, 
'together with easily available bources of particular radiation8 , have rtimulated 
kterive rerearch on the effects of ionizing radiations, and possible prophylactic 

mearurer. 
*..'. 

'(fie period covered by tbis survey), thousands of papers were published pertain- 
ing to radiation effects on biological systemr. Thomson (42) considers that much 
$f the more recent experimental work seems to "deal with reiteration, extension, 
e.**. S r  -refinement of previously established concepts" and that "new approaches to the 
~olutionrr of problems in vertebrate radiobiology have been disappointingly small". 

.*%$elmann ( 1  1) irr more optimistic. He believer that "significant advances and 
~ch.ngea in ideas have taken place" in the latter part of the period, and that "the 

criptivc phare of radiobiology ha8 parsed, and investigation8 are  more con- 

1 

- -  *. 
The l i terature of this field ir voluminous. During the period 1945-1955 
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ed with the mechanisms of the phenomenon". Many more laboratories a r e  
ngaged in radiation research, and are contributing extenrively to our know= 

I of radiobiblogy. That any contribution increasing our knowledge of the 
lying mechanisms producing radiation effects ir moat errrential, in thir 
c era, cannot be denied. Much of there investigations have produced 

e results. But as is so usual in biological research, negative rerults 
quite as important as the more encouraging poritivc results. & .: P .. 
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XI. GENERAL 

In examining the literature of this field, it appears that there have been 
publirhed many review papers , bibliographies, and various compilations of 
research work pertaining to the subject. It is of interest, therefore, to con- 
sider some of the more valuable contributions from the chronographic point 
of view. 

The invertigationr of Hcvesy and his colleague8 (7,8,16) following world 
War I, stand out ar erta’blirhing a firm b a d e  for further work in radiobiology. 
In 1933, Evans (14) described certain of the biologically dertructive effect8 
of radioactive rubatancer which have become fixed in a living syrtem, mention- 
ing particularly that among the mort common rymptoms of radium poisoning are 
hecroria of the jaw, orteogenic rarcoma, and regenerative anemia. In 1940-41, 
.Muller (25-27) was able to show the genetic effect8 of radiation on Drorophila, 
and somewhat later, Stadler (35) demonstrated the effects on maize. The effects 
of and reactionr to ultra-violet and X-radiation w e r e  described in 1941 by 
‘Ellinger (13) and Lehmann (22). Much of the earlier findings w e r e  discuaaed 
;ua-coxnprehensive review by Duggar (IO), and by Lea (20) on radiobiological 
,affect# at the cellular level, Lea’s book is considered by many to be a claraic 

Recently (21)‘ a revirion of the book became available which 
ially unchanged from the earlier work, Of value, alao, is Siri’r (34) 

i 

.. . 

.... 3 

$pei . 

tion of some of the material  conridered to be mort essential to applica- 

.of.biology and phyrics which, prior to 1949, w a r  unavailable in  a 

outset, it may be noted that, except for total-body shielding, there *v 

effective methods o r  materialr erpecially promiring for the 
tmant, after exporure, of radiation damage in higher animalr. 
plate protection from the  effects of radiation is of primary 

t Thir fact, then, rhould continue to be imprtsaed on all personnel 
experimental radiation studies, and extreme precaution8 should be 

r their protection, even at the very lowerrt doae levelr. 
report deals with a critical examination and evaluation of the litera- 

en published concerning the acute and chronic effects of 

t r ace r r  and nuclear radiations, and which bringa together much 

-2- 



er 1942 to June 1945. There reports represent much of the extensive 
and biological rerearch undertaken as a part of the Plutonium Project. 
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survey of the cri t ical  literature of these elements. Predating these publicationa 
io  a report  of the results of chronic radiation on mice, guinea pigs, and rabbits (31). 

An important forward atep waa made in 1950 when the Committee on Nuclear 
Science of the National Rerearch Council decided to "rponaor the preparation of a 
series of annual review volumes covering the important developments in the fields 
of nuclear science each year" (33). This series, published as  the YAnnual Review 
of Nuclear Science", together with the Annual Review of Physiology, Physiological 

' Rcviewr, and Progrer r  in BiOphyEiCa, constitute essential reference8 for the 
investigator of radiobiological phenomena . The National Academy- Res ea rc h 
Council has been responsible for the organization of reveral  conference8 (23,28,29) 
concerned with radiobiology, energy tranrfers and degradationa, and effects of 
mdiation on biochemical rubstancer and rystems. The American Physiological 

. -society rponrored a rymporium on radiation protection at  New York City in April 

1952 (I), ar did the Section of Biology of the New York Academy of Sciences in 
AprU 1954 (24). Several symporia have been sponrored by the Biology Divirion 

Ridge National Laboratory and have been published in apecial aupple- 
nta of the Journal of Cellular and Comparative Physiology (9,12,30,38,39,41,42). 

ant development8 on the Medical and Physiological Applicationr of Iaotopes 
Bred at Oxford in July 1954 (18). Also, in 1954 (Auguat 29 -September l ) ,  

countries were  represented at a radiobiology meeting held a t  Liege, a t  which 

era1 dircusrionr of nuclear theory and its biological and medical applica- 
e nature of hanrrdr, dorimetry, toxicity, and other rubjectr relating to 
ical anpectn of radiobiology have been published (5,19,37). 
effect8 of high energy, ultraviolet, and visible light radiation8 on 
1 and biochemical rystems a r e  wel l  discusred in a recent text edited 

endsr ( I t ) .  Supplementing thir, with difference8 of view-poiat, ir a 

h g  account of the present atate of research in the field of radiobiology 
ear6 to a phyriologist and a sadiation chemirt (4). 

*reme importance a re  the research and development reports of the 

valuable contributions to the field w e r e  presented (3). 

,- 

tea Atomic Energy Commisrion and its contractora, and the military 
Of the United States. Extenrive bibliographier pertaining to the many 

Of atomic energy have also been published by the USAEC (2,43,44,45). 

other refereacem wil l  be cited in the appropriate place in this report. 

Of 

paperr of a general review nature, while not specifically referred to, 
ia anrembling material for thio report, and a re  included in 
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