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Report of the  meeting of  the  Subcommittee on Acute and Chronic Rffects of 
Atomic Radiation of t h e  Committee on Pathologic  Effects of Atomic Radiation of the 

Nat ional  Academy of Sciences,  Meeting held 15 June 1957 a t  the  Brookhaven National 

Laboratory, Upton, Long I s l and ,  New York, Report made from notes  taken by 0, P. 
Bond, 
were present,  This included Drs, Cronki te ,  Moore, Valentine,  Bond, Moloney, LtRoy, 

Brecher and Nickson. 

A closed ses s ion  was held i n i t i a l l y  a t  which only members o f  the  subcommittee 

Cronkite: I t  was suggested by D r ,  Warren t h a t  t h e  cornnittee should remain 
func t iona l  w i t h  i ts p resen t  membership for  two yea r s ,  a t  which a process of order ly  

r o t a t i o n  should be i n i t i a t e d ,  
Moore: I am for ro t a t ion ,  

LeMy: I would l i k e  t o  know the  func t ion  of the committee, ' b o  years  ago 

i t  was organized to  d i s c u s s  f a l l o u t ,  presumably because f a c t s  have been concealed 
from t he  public,  

Cronkite:  That was not the o r i g i n  of the  committee, It arose through the 

efforts of prominent l a y  people pr imari ly  who felt an impartial ana lys i s  to  be de- 
sireable. 

LeRoy: The f a l l o u t  from weapons testing has been shown t o  be q u i t e  low, 

and there i s  no po in t  i n  continuing debat ing t h i s  issue,  The func t ion  of the  committee 
should be t o  aid tlp medical profession,  p a r t i c u l a r l y ,  w i t h  regard to t h e  hazards from 
exposure t o  x r ad ia t ion  and diagnosis ,  

Bond: I don ' t  th ink  t h a t  f a l l o u t  is o u t  of the p i c t u r e  a t  least  i n  t h e  

minds of t h e  p u b l i c ,  W i t h  increased use of nuc lear  energy f o r  peacetime uses ,  w i t h  

weapons t e s t i n g  the  p o t e n t i a l  dangers from t h i s  source should cont inue and be under 
c l o s e  scru t iny ,  

Cronkite:  
atomic r ad ia t ion  not  xray  etc, 

The t i t l e  of t h e  previous report s t a t e s  oathologic  e f fec ts  Of 

Moore: Surveys should be made of groups who l i v e  i n  atmospheres where t h e  

We should suggest  for  ins tance  t h a t  people l i v -  r ad ia t ion  levels are q u i t e  d i f f e r e n t ,  
ing  a t  h igh  a l t i t u d e s  \,,here t h e  cosmic r a d i a t i o n  is g rea t e r  should be s tudied.  

Nickson: Dr, Bugtier h a s  i nd ica t ed  that  i n  Ind ia  a study is underway of 
ind iv idua l s  l i v i n g  i n  t h e  monazite sands area where t h e  r ad ia t ion  is of the order of 
100 r per generat ion,  
quent, 

S imi l a r ly  i n  Brazil ,  and here consanguineous marriages are fre- 

Moloney: The s t r a i n  o f  t he  human beings would probably make the differ- 

ence, and w e  need d a t a  i n  t h e  United S t a t e s ,  



Cronkite: We must get on with the business of thgtneeting, Docs everyone 
agree to serve at least another year, (Bveryone did agree.) Then we will start ro- 
tation next year, We will not do it alphabetically; perhaps by drawing lots, 

The method of rotation sl-ould depend upon what function it is Bond: 
concluded the committee should serve, 

Nickson: The article by Lewis has received considerable attention, How 

can we refute such an article? 
Cronkite: It is not worth while to refute, 
LeRoy: 
Nickson: We can't combat emotions with facts. 
Moore: 

It is the duty of the  physician to evaluate this type of thing, 

I would l i k e  t o  comment on Paulings petition, since I w a s  one of 

signed that the additional propaganda relating to how many would be killed by fallout 

the signers, 
petition stating that since now there are only three countries that had nuclear 

weapons, and many more in the future who will have them, now is the t h e  t o  begin 

taking steps to abolish testing and nuclear war, It was after this petition w a s  

and etc,, was put into the petition, 
Signers of the petition because of the way i t  was handled. 

* \ *  

The petition was gotten up under false pretenses, Initially it w a s  a 

There is a good deal of resentment among the 

Cronkite: 
Moore: Yes, I will furnish it. 
LeRoy: 

Can you give us a copy of the first petition for our records? 

We should keep our perspective, The fallout situation is the least 
of the radiation hazards, 
out particularly when many other groups are studying t h e  hazards for instance the Na- 
tional Committee on Radiation Protection and other groups, 

Should we, the committee, continue to study radioactive fall- 

Nickson: The committee on Radiation Protection does a good job in analpsing 
the hazard, hwever there is a serious lack as far as discmination of the information 
is concerned, 
easy to show where there are flagrant violations of the recommended procedures, 

The recommendations of the committee s i m p l y  are not followed, and it is 

LeRoy: What can the committee do to correct the situation? 

Nickson: What is needed is individuals to go to the actual institutions 
and to lecture, 1 am not sure that this is a committee function, It is a problem in 
education, 1 

Valentine: There is a big question of partial body versus total body tad- 
Dental xrays for instance are partial body radiation. iation effects here. I 

Cronkite: It seems to me one function of the Committee is to point out 

are i s  o f  investigation t t - a t  would resul t  in, or aid in evaluating the hazard from Aow 

level radiation, 
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Bond: I th ink  the composition of t h i s  committee should be kept  in mind. 

Other  groups as t h e  Commission on Radiation Pro tec t ion  is  composed mainly of p h y s i c i s t s  
and rad iobio logis t s ,  
be able t o  evaluate  t h e  hazard from a medical s tandpoin t ,  

'Ihis committee is camposed o f  physicians and presumably s h o u l d  

LeRoy: The committee should func t ion  t o  eva lua te  cu r ren t  concepts of the  

hazards, 
a r t i c l e ,  
a t i o n  should  r e f u t e  t he  numbers gams t h a t  people l i k e  Leuis indulge in ,  

This type of evalua t ion  should deal e f f e c t i v e l y  w i t h  a r t i c l e s  l i k e  the L e w i s  

The committee should have an eva lua t ion  func t ion ,  and such an honest evalu- 

Cronkite: Then the  committee w i l l  have two funct ions  a) An evalua t ive  
one concerned pr imar i ly  wi th  t h e  e f f e c t s  of r a d i a t i o n  on the blood and b) recoarmenda- 

t i on ,  The committee should recommend fields i n  which p r o f i t a b l e  inves t iga t ion  should 
be c a r r i e d  out,  I t  appears t o  me t h a t  t h e  L e w i s  art icle i n  Science could n o t  bt re- 
fu t ed  e f f e c t i v e l y  by r e b u t t a l  w r i t t e n  i n  Science,  
of the committee would more e f f e c t i v e l y  deal w i t h  such articles. 

A well thought out  annual r epor t  

Brecher: Should n o t  t h e  coxmittec confine itself t o  th ings  l i k e  leukemia 
and the  ageing process, 

Nickson: If we enlarge  the func t ion  of  the committee do we not have t o  
g e t  permission from the parent  committee, 

Valentine: Should we expand? There is enough t o  handle i n  hematology alone, 

LeRoy: We would have t o  g e t  the  consent of t h e  parent committee if we ex- 
pand t h e  function? 

Bond: This committee is not q u a l i f i e d  to  eva lua te  ageing, We should s t i c k  
t o  effects s p e c i f i c a l l y  related t o  hematology and sub jec t s  connected w i t h  i t ,  

Nickson: There is a gap i n  t h a t  ageing effects a r e  not being sDec i f i ca l ly  
studied by any group, 
l a i t t ee  be e s t ab l i shed  to  s tudy this?  

Cronkite: 

Should we not recommend to the parent  camnittee t h a t  a sttbcom= 

He should  eva lua te ,  recommend, and a180 recommend who shduld  

I 
I 

implement our recmmendations, 1 

Moore: We c a n ' t  i n i t i a t e  the a c t u a l  work connected ud t h  our tccormn$ndations, 
We can repor t  t o  t h e  parent  committee and recommend who migh t  do t h e  work, however, we 

should  not be hvolved i n  a c t u a l l y  doing i t ,  
Holoney: Any s o r t  of a s t u d y  of  t h i s  na ture  because of t h e  low ordek of 

effects, would requi re  a na t iona l ,  perhaps an i n t e r n a t i o n a l  pa r t i c ipa t ion .  h g  s o r t  
of a s t u d y  would be a large job, 

LeRoy: There are many groups who would be wi l l ing  t o  support  s u c h  s tud ie s ,  

The Rockefeller I n s t i t u t i o n ,  The Committees on Medical Education of Publ ic  Heal th  would 

be wi l l i ng  t o  do t h a t ,  What i s  needed is a p r i v a t e  group not connected d t h  government 



-10- 

Also, I am not sure  it appl ioa i n  this cas. but I would l i k e  t o  reBlind you that 

Dr. Law-Beor, soveral years  ago In studying tho e f f e c t s  of Iul on blood counts, 

found a ~ r k o d  chango three year8 a f t e r  ladhe administration. This he roportod 

i n  t h e  l i t o r a t u r e .  

tho shrp changes in t ho  homlog ica l  p ic turo  coincidod with t h e  tim btr l abora tory  

personnol were changed. 

changes were not due t o  

sa id  and w h a t  & e l l  and Noil showed on the W e  con t ro l s  noar Hiroshima, t hey  usod 

a method of pairing. 

jU$glhg data. 

ye t ,  by us ing  all of t h e  data, the  changes that they  reportod do not exirt. 

was no dffferenco i n  the controls .  

cedure. 

usod. 

t h r a r r h g  away addi t ion81 data .  Also w i t h  regard t o  the impaired v is ion  in chi ldren.  

I h t e  t o  8.0 i so l a tod  percentagoa; we need tho  numbera of ehildron. 

800 the  significance of pos8ible  differences. 

in chi ldren In Japan. 1-8 there and saw t h e  chi ldron,  urmaed t o  riding In auto- 

mobiles, arrive a t  the top of tho winding road t o  the AEC, volnit before they wont 

in for  the blood counts. Another point is that 

tho counts were done f r e q u e n t l y  i n  t h e  winter tins when the Japanese hovor over 

their charcoal firos. 

would change the blood counts.* 

EI. then had a s t a t i s t i c l a n  go over t h e  data who found tbt 

This did not prove, but s t rongly  suggests, that the 

but t h e  tochnique. With rogard t o  what Dr. Y i l l o r  

T h y  paired a f t e r  t he  f a c t ,  which amount8 e s s e n t i a l l y  t o  

I went back t o  t he  original data and wlth proper pairing, o r  b o t t e r  

There 

Thi8 does not  moan pairing is not a va l id  pro- 

It can be don. before  o r  a f t e r  t he  f a a t  if a strict  random approach is 

There is no point  i n  However, 1 0 0 8  no poin t  i n  p a i r i n g  a f t e r  t he  fact. 

Then ua can 

Al.80 w i t h  regard t o  t h e  blood count8 

This obviously would a f f e c t  thorn. 

Tha carbon monoxido in the  blood a t  tN8 t iw undoubtedly 

LaRoy: We have come t o  this meetlng t o  obtain information on tho  roac t ion  of 

physicians t o  tho problem of e f f e c t s  of rad ia t ion .  

from U s 0  of r eac to r s  f o r  power and from fal.l.aut a r e  in s ign i f i can t .  

It ha8 shown t h a t  tho rad ia t ion8  

It i a  tho 

*hi8 needs t o  bo prorod i n  respect  t o  leukocytes and p l a t e l e t s .  Ed i to r ' s  comments. 
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disordcrr euch 86 purpura and leukend.. T h i s  increase amaunts t o  I factor of 10 

Attempt6 h v o  bran made t o  s t u Q  the effocts and the rea~on for It is not cloar. 

of drugs and t h i a  sort of thing on the incidence of these  dirrorders; however, no 

answers are available a8 yet. 

Dr. Ruby, Ameriaan Academy of Zkrmtologyt 

pored t o  large boaor of r id la i fon  for 'tlaenla Capita.  A study of these individuals 

might rhed Ught  on the long-ten effects d rad ia t ion .  Dermatologists are making 

an effort t o  evaluate what radiation may be doing. CNldron who have been Irradi- 

ated are being studied. 

A number of childran b v e  been ex- 

A n  attempt is being mad. t o  r e l a to  tb do80 received t o  

the skln t o  that received by the gonads. 

ing cone8, I s  extremely -11, of the order of mIUJrad8. 

of dose dara m a k ~  a di f fe rence .  

tervala, and we have observed no leuko8i.s. 

a half value layar of approximately .7 millimeter of aluninwp, 

It rppoars  that the gonad81 dodo, by u8- 

Apparently fractionation 

We froquantly give 300 r In & resaions, weekly in- 

We use 50 t o  100 kvp x-radiation w i t h  

Powell; Wo a11 w i l l  agree tht articles such as t he  Lsnis article a r e  bad; 

hmevor, we can't disprove nhat I s  st8ted i n  that article. All we UM say is t ha t  

Lewis has not proved whmt he pur?partr t o  h v e  provod. So until such tias as we can 

say tha t  nhat he says is not t rue,  it aeem Incumbent upon us t o  assume that what h 

says is true, and make every effort t o  reduce doeage axposure t o  a minimum. 

such procedures a8 a l t e r i n g  f i l t r a t i o n  and using conos t o  reduco axpoaure should be 

Thus, 

employed. 

are needed. 

further study on anhnls. 

It 1s quite apparent that additional fUnd.rpsnta1 data on this PrOthlP 

m y  study groupu are a ~ i l a b l o  and it I s  Fit8 apparent that we noed 

HQIYIVBr, In addition we do need further data on human 

beings. 

Injurious agents; huw8ver, this is beside tho  point .  It is, of course, agreed that 

things like a i r  pollution is bad, and every effort should be made to get rid of it. 

But i n  something like radiat ion Incurred in diagnost ic  proceduree, we mat weigh 

the good against  t ho  bad, and wo cortolnly should not abolish the 1188 of x=ray be- 

Cause of unfounded fear8 of the ~ o t s n t i 8 l  e f f e c t s .  

It can be arguod, of comae,  that we don't have data on drugs and other  

It is true that t h e  public 
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reac t ion  as a r e s u l t  of the a r t i c l e s  t h a t  have appeared recent ly  have been g rea t e r  

than we f e e l  a r e  warranted or j u s t i f i ed  by the degree of exposure t h a t  has been in- 

curred. 

es t imated.  and wiiat'we see is a hyper-reaction, 

t h i s  will l eve l  off t o  its proper perspective.  

The overage man apparently thinks tha t  the r i s k  involved has been undcr- 

It i s  hoped t h a t  i n  the f u t u r e  

A comment w i t h  regard t o  the  d a t a  that  Conard presented, He s t a t e d  tha t  there  

was apparently no reduction i n  life span in the Marshallese exposed. 

t he  data of Blair ,  it would appear tha t  the degree of l i f e  shortening w i t h  t h i s  dose 

would be of the order of two or  three years. 

pick t h i s  up a t  t h i s  s h o r t - t h e  i n t e r v a l  following exposure. 

If I r e c a l l  

I do not believe he would be able t o  

Robbins: I t  seems t o  me t ha t  in tSe discussion there  has been a good deal of 

confusion between the e f f e c t s  of total-body and partial-body i r radiat ion,  

g i s t s  are w e l l  aware that t he  quan t i t a t ive  e f f e c t s  of these two types  of r ad ia t ion  

a re  q u i t e  d i f f e r e n t ,  

body versus p a r t i a l  body comes in. 

ure t o  diagnost ic  r a d i a t i o n ,  the r ad io log i s t s  have been aware of these for sane t h e  

and taken precautions t o  reduce the  mount  of exposure. 

Radiolo- 

With regard t o  genet ic  e f f e c t s ,  again this problem of *ole  

As f a r  as the actual risk concerned with expos- 

Bond: We realize of course,  t h a t  there  is a di f fe rence  between Mole-body and 

partial-body exposure. 

has been clearly shown t h a t  leukemia can r e s u l t  as a result of  partial-body i r rad ia-  

t ion ,  

But we must remember t h e  data of Court-Brown. i n  which it  

Robbins: 

t e s t i c u l a r  tumors, 

A l a rge  series of p a t i e n t s  have received large doses as a r e s u l t  Of 

These patients receive large doses of r ad ia t ion  t o  the m8trow, 

Bond: Have these p a t i e n t s  been studied carefully so that you can d e f i n i t e l y  

s t a t e  t ha t  leukemia has not resul ted? 

Robbins: 

Arneson: 

To my knowledge they have not  been studied careful ly .  

?';e have observed a t  Brooke General H o s p f f a l .  patients exposed to 

rad ia t ion  who have testicular tumors showed considerable f luc tua t ion  i n  t he  white- 

blood cell count, 

ation be explained? 

The same is observed with cancers of the cervix. Can t h i s  f luctu-  
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Cronkite: Yes t he  f l u c t u a t i o n  can be explained;  however, I don't think we 

should go i n t o  t h i s  at t h i s  t h e  because of the shortage of time, 

t o  go i n t o  t h i s  w i t h  you after the  meeting. 

I muld  be glad 

Cross: The general prac t ione r s  in this country t r e a t  over SO% of the t o t a l  

illness of the population. 

x-ray machines t h a t  a r e  being used, 

i n  the  hazards of r a d i a t i o n  and in the proper use of x- i r rad ia t ion .  

needed and a good deal of e f f o r t  w i l l  have t o  be put  f o r t h  i n  this d i r e c t i o n ,  

is a mistake t o  disseminate t h i s  information only to t h e  large medical centers .  I t  

must be disseminated t o  t he  lowest medical groups,  t h a t  is, t o  the  count medical 

s o c i e t i e s  i n  the  r u r a l  areas. 

They also have in t h e i r  hands a large percentage of new 

These i nd iv idua l s  then should be well-versed 

Education is 

It 

Cronkite: I would l i k e  t o  emphasize t h a t  t he  func t ion  of t h i s  committee is not 

It is our function a po l i ce  function. and that we have no governmental connections. 

to he lp  i n t e r p r e t  data .  

Nelson: With regard t o  the use of x-ray in dental p r a c t i c e ,  approximately 

60,000 x-ray machines are in the hands of d e n t i s t s .  

of course, and it has been necessary to pursue a course of education. 

few years we have had P motion p i c t u r e  produced indicating c l e a r l y  the hazards of 

r a d i a t i a n ,  and t h i s  p i c t u r e  has been well received and has a c t u a l l y  won awards. 

suggest t h i s  as a means of disseminating t h i s  i n fomat ion .  We, of course, w i l l  

admit tha t  over-exposures have occurred because t h e  x-raj machines have not been 

col l imated or properly f i l t e red .  and proper sh ie ld ing  has not  been employed. 

we a r e  taking s t e p s  t o  c o r r e c t  the  s i t u a t i o n ;  in o the r  words, we are g e t t i n g  our 

house i n  order. 

Over-exposures have occurred, 

In the pas t  

I 

However, 

Henshaw: 

Nelson: 

Have eye d e f e c t s  been reported as a r e s u l t  of d e n t a l  x-rays? 

%is has no: been studied. No evidence as y e t  has appeared t ha t  this 

is t he  case, I would like t o  know what dose of radiation is cataractogenic. 

Mi l le r :  Approximately 200 roentsens will resultt i n  cataracts. The effect is 

cumulative. 
0 0 f b 9 8 1  
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Robbins: Here again I think confusion e x i s t s .  You speak of 200 r being de- 

l i ve red  w i t h  den ta l  films. I would l i k e  t o  poin t  out  t h a t  t h i s  i s  i n  several ex- 

posures,that is mul t ip l e  po r t  exposures. We were adding t h e  s e v e r a l  exposures 

which cannot be done properly.  

Cur t i s :  I am chairman of the  Public Health Serv ice  Radiation Study Section. 
h a  We are now lookins i n t o  t h i s  l a rge  area of t h e  effects oyra%a?i%?&8 a re  w i l l i n g  

t o  support  rescarchabrgthese l i n e s .  We w i l l  welcome any suggest ions froin those 

present  as t o  how t o  pursue t h i s .  

Peldmann: The American Tbberculosis  Association has been pursuing, as you 

wel l  know, a vigorous course i n  which annual x-rays are recommended. This is pre- 

vent ive medicine and has  pa id  off in uncovering a number of lesions t h a t  w u l d  not 

otherwise have been detec ted  i n  the e a r l y  s tages .  The b i g  quest ion i s  whether or 

not t h e  b e n e f i t s  t o  be der ived  from t h i s  over r ide  the  p o t e n t i a l  hazards from expos- 

ure to rad ia t ion .  We do not have the answer t o  this quest ion.  A good deal of 

add i t iona l  in fomat ion  is requi red  before we can s e t t l e  the point ,  

LeRoy: How valuable  has t he  program turned out  t o  be t o  date? 

Peldmann: I can ' t  g ive y o u  an accurate  answer on that.& I say, a l a rge  number 

Of cases have been uncovered i n  the early s t a g e s  t h a t  woutd OtherwiSe would not 

have been diagnosed. 

Powell: If gouWSndt t o  use standard x-ray p l a t e s  ins tead  of t h e  photoroentgen- 

g rams ,  you could reduce t h e  x-ray exposure by a f a c t o r  of 20, t h a t  is, standard 

14 x 17 films would r e s u l t  in considerably l e s s  exposure, 

Pcldrnann: I t  simply is not p r a c t i c a l  t o  use 14  x 17 f i lms.  I t  i s  e i t h e r  

photoroentgenograms o r  no such program, 

The meeting terminated a t  this point. Dt. Kligennan added a couple of comments 
Q 

after the  termination of the meeting, - 
CT 1. He asked t h a t  t h e  National Academy of Sciences Committee s e r i o u s l y  recon- 2 
Q3 
Iv s ide r  their  thouyhts on the  problen of reccrdinz exposure dose of each individual .  

H e  feels t h a t  t h i s  procedvre is h i g h l y  imprac t ica l  and has no meri t .  
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2, He s t a t e d  tha t  t h e  S t a t e  of New York has taken very ac t ive  s t e p s  t o  in- 

v e s t i g a t e  t h e  degree of exposure t h a t  is  occurring as a r e s u l t  of diagnos t ic  x-ray 

and is inaugurating a program of education t o  reduce the  mount  of exposure, "hey 

a r e  actuatlly going i n t o  the rural  areas c a l i b r a t i n g  x-ray machines and actually 

f ind ing  out  how much x-ray is being del ivered  wi th  the  routine procedures, 

t i o n .  t h e y  are organizing a program of educat ion in which t h e  rural areas w i l l  3e 

v i s i t e d  and education regarding t he  value of  coning, s e l e c t i v e  f i l t r a t i o n ,  e tc .  i n  

reducing dosage w i l l  be promulgated. 

In addi- 


