
APPENDIX 11.- SCIENTIFIC SECETARIES' REPORTS ON TECHNICAL 
SECTIONS OF CONFERENCE 

Section 6 - Health. and Safety Aspects of Nuclear Energy by 

Robert, J. Haster l ik  and U. M. Staebler 

Under t h e  chairmanship of W. B. Lewis (Canada), Section 6 of t he  
United Nations In te rna t iona l  Conference on the  Peaceful Uses of Atomic 
Energy was divided i n t o  two pa r t s ,  the  f i r s t  deal ing with tQio logica l  
E f fec t s  of Radiationtt, t he  second with Weactor Safety and Location of 
Power Reactors.fl 

The f i r s t  speaker was J. F. Lout i t  (UK) who del ivered paper 

Lou t i t  s t a t ed  t h a t  it was t o  be expected t h e  higher 
No. 392 on ??The EZperimental Animal for Study of t h e  Biological  E f fec t s  
of Radiation?'. 
animals, including man, would be more sens i t ive  t o  ion iz ing  rad ia t ions  
than would lower forms. I n  order t o  co l l ec t  data  and set reasonable 
l e v e l s  f o r  r ad ia t ion  exposure t o  man, t h e  In te rna t iona l  Conmission on 

Pro tec t ion  had been organized. It was necessary t o  c o l l e c t  
va i l ab le  da ta  concerning de le te r ious  e f f e c t s  i n  the  human which 
in general ,  i n t o  four  categories.  

1. Super f i c i a l  injury,  such as the  rad ia t ion  burns suffered by 
t h e  ea:rly rad io logis t s .  

P '  
. 

Genera'l e f f ec t s ,  such as the  production of a p l a s t i c  anemias 
following prolonged exposure t o  rad ia t ion .  

Induction of tumors, such as have appeared on t h e  sk in  after 
a l a t e n t  period of 20 t o  30 years following i r r a d i a t i o n  of 
t h e  sk in  i n  a ch i ld  a t  l e v e l s  of 1500 roentgens. Presented 
s tud ie s  on skin carcinogenesis i n  the  h a i r l e s s  mouse. 

Other de le te r ious  e f f e c t s  such a s  the  production of ca ta rac ts ,  
gene t ic  e f f ec t s ,  e t c .  

4. 

P-. 

progress w a s  t o  be expected on the  bas i s  of study using 
r imental  animal. 

Cer ta in  s tud ie s  of grea t  importance have been going on i n  
several  count r ies  concerning f ac to r s  a f fec t ing  recovery of t he  hem- 
topo ie t i c  systems from i r r ad ia t ion .  
b ios i s ;  sh ie ld ing  of t i s s u e  such as  spleen, l i v e r ,  head; and t h e  in- 
jec t ion  of bone narrow. 

Lou t i t  bel ieved t h a t  periodic blood counts were not  a s u f f i c i e n t l y  
sens i t i ve  ind ica to r  of t he  occurence of i r r a d i a t i o n  damage and recom- 
mended t h a t  t he  per iodic  blood count be replaced by physical  methods of 
monitoring. 
na tu ra l  l e v e l s  of rad ia t ion  probably play l i t t l e  part i n  the  na tu ra l  mu- 
t a t i o n  r a t e  except, i n  long-lived animals such as man. 

These include s tud ie s  on para- 

During the  course of h i s  presentation, Lout i t  suggested that 

The second paper, No. 616, "The Influence of the  Ionizing Radiations 
on A n i m a l  Organisnis," w a s  presented by Prof. A .  V. Lebedinsky (USSR) who 
s t ressed  the importance of the  therapefitic use of ionizing rad ia t ion  but  
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1 

pointed 
ness". 
e f  f ed t  s 

nervous 

out  t he  l i m i t a t i o n s  imposed by the  development of "radiat ion sick- 
USSR s tud ie s  have for t h e  most part been d i rec ted  toward the  
of radiatfion on the  nervous system. 

A first  approach has been by means of h i s to log ica l  study of 
t i s s u e  af ter  i r ad ia t ion .  Nemenov has s tudied the  e f f e c t s  of 

2,500-3,500 r on conditioned re f lexes  i n  dogs. 
s t r a t e d  t h a t ,  a f t e r  rad ia t ion ,  t he re  was a marked decrease i n  t h e  
l a t e n t  period between the  stimulus and appearance of t h e  conditioned 
re f lex ,  s a l iva t ion ,  which was  i n  l a r g e r  volume than normal. After a 
lapse  of time, a reverse  e f f e c t  was noted. 

Nemenovfs data  demon- 

Gorisontov has i r r a d i a t e d  r a t s  with f%O r. He  has found a f a l l  
i n  " internal  inh ib i t ion t t  of t h e  cen t r a l  nervous system, followed by a 
"depression of c o r t i c a l  act ivi ty ' t ,  followed by a disappearance of 
re f lexes ,  followed by t h e i r  re turn.  

Livanov and Anyanev have studied the changes in electro-  
encephalographic changes in rabb i t s  following 500-lOOO r. 
found a general  depression of wave a c t i v i t y  following i r r a d i a t i o n  
up t o  18 hours. 

They 

Lebedinsky reported s tudies  on electroencephalographic 
s tud ies  done on s i x  hours being i r r a d i a t e d  f o r  therapeut ic  purposes. 
He s t a t ed  t h a t  caf fe ine  administered before i r r a d i a t i o n  yeilded an 
increase or no change i n  cerebral  c o r t i c a l  e l e c t r i c a l  a c t i v i t y .  After  
i r r a d i a t i o n  caffe.ine plus  st imulation resu l ted  in a decrease i n  c o r t i c a l  
a c t i v i t y .  He postulated t h a t  lloverstrainedtt c o r t i c a l  c e l l s  respond t o  
s t imulat ion by inlnibition. 
occurred immediately following i r r ad ia t ion .  

He a l s o  had no doubt t h a t  these e f f e c t s  

A s  a furt:ner example of t h e  nervous system e f f e c t s ,  Lebedinsky 
s ta ted  t h a t  the  i n j e c t i o n  of a c e t y l  choline causes a r i s e  i n  blood 
pressure. Two da;ys following i r r a d i a t i o n  the  r i s e  do not occur on 
in j ec t ion  of t h e  drug, a t  th ree  days there  occurs a heightened blood 
pressure response, followed by four days with a normal response. 

The t h i r d  paper, No. 478, by R. J. Yaster l ik  and L e  D. 
I4ar inel l i  (US)  on "Physical Dosimetry and C l in i ca l  Observances on 
Four Human Beings Involved i n  an Accidental C r i t i c a l  Assembly 
Excursion", was presented by Haster l ik .  

On June 2, 1952, th ree  men and one woman were exposed t o  
gamma rays and s l o w  neutrons i n  an accident a t  t he  Argonne National 
Laboratory. 
1 2  rem. 
t o t a l  rads  and the  s l o w  neutron component, approximately 0.5%. Detailed 
s tudies  on the dosimetry, including a rerun of the  reconstructed 
assernbly a t  known power l e v e l s  es tabl ished the  v a l i d i t y  of the  rad ia t ion  
doses. 

The doses were respect ively 190 r e m ,  160 rem, 70 rem, and 
The f a s t  neutron energy component was approximately 2% of the  
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Marked amino-acidura was a prominent finding in a l l  individuals.  
One pa t ien t  excreied as  much as 5500 mg. i n  one day. 
l e v e l  or urinary amino ac ids  pers i s ted  i n  one individual u n t i l  four 
months following exposure. 

An increased 

Complete data on the hematologic findings were presented. 
Studies indicated t h a t  t h e  sperm counts had returned t o  normal l e v e l s  
i n  t h e  male p a t i e n t s  a t  20 months. 

The las t  paper of t h e  session, No. 617, l1Two Cases of Acute 
Radiation Sickness in Man", by A. K. Guskova and G. D. Baisogolov 
(USSR) was present,ed by M. D. Domshlak. 

Two individuals  were exposed i n  an Ttexperimental reactor" 
accident t o  450 r and 300 r. 
type of reactor  or the  d e t a i l s  of dosimetry. 
t h e  individuals  have been studied f o r  18 months following the exposure. 

No d e t a i l s  were given concerning the 
It was reported t h a t  

The authors s t ressed  the  changes occurring i n  % o r t i c a l  
ac t iv i ty"  on t h e  c e n t r a l  nervous system and described the  marked 
changes in chronaxie which they observed during the course of the  
rad ia t ion  sickness and recovery. 

Both individuals  appeared c l i n i c a l l y  %ell" until the  24th 
day, a t  which time t h e i r  c l i n i c a l  condition deter iorated.  Marked 
bleeding tendencies were seen and t h e  pa t ien t  exposed t o  450 r 
developed a severe u lcera t ive  pharyngitis  and t o n s o l l i t i e s .  
pa t ien ts  were t r e a t e d  with p e n i c i l l i n ,  neucleotides, frequent 200 
cc blood transfusions,  caffeine,  cardiazol,  oqgen ,  and bromides. 
Both r e  covered. 

The 

B e s t i o n :  Tatsuke (Japan) asked Domshlak (1) what he 
believed t o  be the  e f f e c t  of neutrons on t h e  bone marrow, and 
(2) would he estinlate the  importance of the therapeutic e f f e c t  
of blood transfusions? Answer: Domshlak s ta ted  (1) the  authors 
d i d  not deal  with the  question of neutrons and the bone marrow, 
and, i n  answering (2) s t ressed  the importance o f  ear ly  prophylactic 
e f f e c t  6f blood transfusion. 

Question: Farr  (US) asked what spec i f ic  therapy could be used 
for t h e  reported e f f e c t s  of rad ia t ion  on the  cent ra l  nervous system? 
Answer: Domshlak (USSR) s a i d  bromides could be used i n  the  stage of 
exc i ta t ion  and caffeine i n  the stage of nervous a c t i v i t y  depression. 

Question: Pearson (US) asked what were the  r e l a t i v e  proportion 
of neutrons and gamma rays i n  the  exposures. Domshlak sa id  
the  authors did not  give t h e  exact f igures  but believed the  grea tes t  

Answer: 
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amount was gamma rays,  not  much neutrons. 

Question: Lou t i t  (UK) asked whether Domshlak believed the  
e f f e c t  on the  centza l  nervous system was  primary o r  secondary? 
Answer: 
i n  h i s  paper, s,inc:e a l t e r a t i o n s  i n  the  nervous system a r i s e  
immediately . 

Domshlak (USSR) s a i d  t h i s  has been c l a r i f i e d  by Lebedinsky 

Question: Mitchel l  (UK) asked (1) was  there  any evidence 
f o r  t he  d i s t r ibu t ion  of t h e  r ad ia t ion  dosage t o  the  body of t he  two 
pa t ien ts ,  and was it uniform; and (2) what w a s  t h e  evidence f o r  t h e  
value of pentoneucleotides o r  o ther  nucleic  ac ids  i n  t h e  treatment 
of the  pa t ien ts?  Answer: Domshlak r ep l i ed  that the  authors did not 
s t a t e  t he  d i s t r ibu t ion  of rad ia t ion ,  and (2) t h a t  t he  drugs mention- 
ed had not administered and s tud ie s  were not made. 

Question: 
t he  mechanism of carcinogenesis in t h e  h a i r l e s s  mouse t o  be the  same 
a s  i n  other mice? Answer: Lou t i t  (UK) sa id  the  h a i r l e s s  mouse 
d i f f e red  from the  normal mouse only in having a heredi tary absence 
of h a i r  f o l l i c l e s ,  that sebaceous glands were present ,  and he believed 
the  mechanism t o  he the  same. 

Gamble (Turkey) asked Lout i t  whether he believed 

Question: Cipr ian i  (Canada) commented t h a t  animal data were 

Lout i t  s a id  it was necessary t o  study e f f e c t s  
not always appl icable  t o  man and asked how could these d i f f i c u l t i e s  
be obviated? _c- Answer: 
i n  severa l  species and pointed out t h a t  data  on humans could be ob- 
ta ined from radiotherapeut ic  i r r a d i a t i o n s ,  and accidental  human 
exposures. 
f o r  the  assembly of a l l  human data .  

He s t ressed  the  extreme value of a "world clearing-house" 

Question: Roche (Venezuela) asked whether a ni t rogen balance 
study was car r ied  out and, if so, w h a t  were roughly the  data? 
Haster l ik  (US) sa id  ni t rogen balance s tudies  were not car r ied  out.  

Answer: 
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Shields  Warren (US) present ing the  f i r s t  paper in the  second 
p a r t  of the  sec t ion  (No, 309, US, Wadioisotopes i n  Medicine") pointed 
out  t ha t  the  us~es  of isotopes m y  be placed in  two general  categories ,  
namely, (1) t r a c e r  techniques and l abe l ing ,  and (2) r ad ia t ion  e f f ec t s ,  
involving therapy, s t e r i l i z a t i o n ,  food preservat ion and gene changes. 
He gave severa l  examples of how iso tope  t r a c e r  techniques may be used 
t o  advantage.' Thus, (1) from t r a c e r  s tud ie s  it has been learned that 
the re  i s  much grea te r  mobil i ty  and chaqge of substances i n  the  or- 
ganism than has previously been appreciated; (2) by assaying with 
isotopes,  many tedious chemical methods of ana lys i s  have been g rea t ly  
l ightened,  and frequent ly  without d i s turb ing  the  organism i t s e l f ;  
(3) the  a b i l i t y  (of an organism t o  form a substance can be measured 
d i r e c t l y  by the  isotope technique, without ca lcu la t ing  the  t o t a l  ne t  
gain from adding and subt rac t ing  ma te r i a l s  of both construct ive and 
des t ruc t ive  metabolism; ( 4 )  enzyme patterns can be followed i n  both 
p l an t s  and ani mal.^. 
f o r  work wi th  tra.cers. The technique is of g rea t e s t  importance and 
extremely promising. 

Standards of operat ion have been establ ished 

Warren described therapeut ic  use of radioisotopes as both (1) 
externa l ,  and (2) in te rna l .  
c e r t a i n  t i s s u e s  makes i n t e r i o r  treatment far superior  t o  ex terna l  
treatment.  
t h e  source of use a r e  many, and should receive carefu l  consideration, 

The a b i l i t y  t o  concentrate isotopes i n  

The advantages of low-cost, low-level reac tors  c lose t o  

Question: Cambel (Turkey) asked whether cesium-teletherapy 
could be cheaper and superior t o  cobalt-teletherapy? 
Warren said t h a t  the chief saving f o r  cesium would be t h a t  i t s  s o f t e r  
r ad ia t ion  required l e s s  shielding,  but  s ince  i t s  rays a r e  l e s s  pene- 
t r a t i n g ,  i t s  use would be l imi ted .  

Answer: 

Question: Milcou (Romania) asked whether synthesized radio- 
ac t ive  hormones been used i n  therapy? Answer: Warren s a i d  t h e i r  
r ad ioac t iv i ty  was so s l i g h t  as not  t o  be he lp fu l  in therapy, but 
t h a t  as t r a c e r s  they helped understanding of metabolism. 

A .  L. Kursanov (Paper No. 618, '?The Ut i l i za t ion  of Radioactive 
Isotopes i n  Biology and Agriculture i n  the  USSRfr) sa id  Russian scien- 
t ists  have used tagged atoms r a the r  extensively i n  research. 
have done considerable work on roots  where a c t i v i t y  i s  f a i r l y  e a s i l y  
followed. 
t i o n s  i n  the  USSR. 

They 

P-32 i s  being used by f i e l d  s t a t i o n s  i n  dozens of loca- 

Among reported f indings w a s  t h a t  a much higher percentage 
of applied f e r t i l i z e r  w a s  used by t h e  p l an t  than had been previously 
supposed. For example, 40 t o  60 percent of t he  phosphorus used by a 
plant  might come fro;? applied f e r t i l i z e r  ins tead  of t h e  10 t o  12  per- 
cent as frequent ly  srrggested. 
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By the  isotope technique, a more r a t i o n a l  d i s t r ibu t ion  of 
f e r t i l i z e r  could be made i n  t h e  soil. For example, it had been found 
t h a t  t h e  *iefficienc:yt* of a root  could be g r e a t l y  increased by being 
i n  contact with the  f e r t i l i z e r .  Thus, using P-32 it had been shown 
t h a t  as l i t t l e  as IC t o  5 percent of t he  roo t  system of some plants  
could take up the  phosphorus requirements of t h e  e n t i r e  p lan t ,  
meaning an increase i n  "efficiency" of 20 times. 

Kursanov sa id  it had been possible  t o  follow the production 
of mater ia ls  by mic:ro-organisms and t o  a s c e r t a i n  t h e  uptake and u t i -  
l i z a t i o n  of these materials by t h e  p lan t .  A study of t h e  disintegra- 
t i o n  of humus had zjhown t h a t  GO2 might be picked up by t h e  roots  
from t h e  s o i l ,  t ransported t o  t h e  leaves,  and the re  used i n  photosyn- 
t h e s i s  f u l l y  a s  e f f ec t ive ly  as C02 from t h e  air .  

He s a i d  t h a t  the discovery of some s t eps  i n  phq tosp thes iq  -- i n  v i t r o  had been nmde simultaneously with a similar discovery made 
by US inves t iga tors .  

It had been shown t h a t  both pro te ins  and carbohydrates might 
be synthesized i n  the  l ea f  i n  t h e  presence of l i g h t .  
red-green portions of t he  spectrum w a s  used i n  carbohydrate synthesis,  
and the  blue port ion i n  pro te in  synthesis .  

Further,  the  

It had been found t h a t  t h e  speed of  movement of mater ia ls ,  

He pictured a dynamic system of g rea t  change and mobility. 
and the  buildup and breakdown of mater ia ls  i n  t h e  plant  was very 
grea t .  

The USSR s c i e n t i s t s  had s tudied t h e  "non-rootn intake 
( fo l iage  intake)  of plants  
of acres  of p lan ts  had been given f o l i a r  feeding, mostly sugar beets, 
i n  cool areas ,  and under conditions where nptrients were not readi ly  
ava i lab le  a t  c r i t i c a l  times. 

Following these s tud ie s  many thousands 

It had been shown t h a t  sucrose was manufactured i n  t h e  leaves 
of bee ts ,  and then moved t o  the  roots .  
a t t e n t i o n  was now being paid t o  leaves.  
(poppy) it had been found t h a t  C02 might be evolved i n  t h e  center 
of t he  f r u i t ,  and t h a t  t he  GO2 might then d i f fuse  t o  t h e  periphery 
where it might be used i n  photo-synthetic processes. There w a s  a 
mechanism f o r  main1;aining the  02 and t h e  GO2 l e v e l s  a t  proper con- 
cent ra t ions  i n  d i f f e r e n t  p a r t s  of t h e  seed and t h e  f r u i t .  

Because of t h i s ,  g rea te r  
In s tud ie s  with f r u i t s  

Studies of l a t e x  synthesis  had revealed some processes in- 
volved, notably that l a t e x  appeared very suddenly i n  some plants .  
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es t ions f  Mitsui (Japan) asked about i so topes  in s o i l  erosion 
s tud ie s  .@Spinks (Canada) asked whether u n i v e r s i t i e s  par t ic ipa ted  in 
t h e  program and was assured t h a t  they did. 
more information on synthesis of a lkaloids .  

Reifer (Poland) asked fo r  

S. A. Silow (FA0 i n  Paper No. 780, “The Uses of Atomic Energg 
i n  Food and Agriculture’, ,3 s t a t ed  that the  world supply of food could 
be increased by (1) reducing the  heavy los ses  that now occur i n  storage,  
transport and handiling; (2) increasing the  productive areas of t h e  
world; and ( 3 )  opening up new areas t o  production. 
help eventual ly  through producing cheaper power so as t o  remove s a l i n i t y  
from water and provide b e t t e r  drainage, and through t h e  use of iso- 
topes . 

Atomic energy could 

Isotope s tudies  might not  stimulate production d i r ec t ly ,  so 
far  as was known, but  atomic energy rad ia t ions  could induce mutations, 
s t e r i l i z e  foodstuffs ,  provide b e t t e r  knowledge of i n s e c t  and disease 
control ,  show how f e r t i l i z e r s  could be most economically applied,  
discover f i shery  :jomces and hence promote b e t t e r  production of f i s h  
and help determine adequate balance of d i e t .  

Silow made a statement t h a t  only 1% of sunl ight  was used by 
p lan ts .  
an e n t i r e  year but; was not  t r u e  f o r  ce r t a in  sho r t  phases of p lan t  
development and i n  low l i g h t  i n t e n s i t i e s .  

Wassink (Netherlands) pointed out  t h a t  t h i s  might be so f o r  

DOE ARCHIVES ’ 



"C" SECTIONS - BIOLOGICAL AND MEDICAL 

SECTION 8C - Radioactive Isotopes and Nuclear Radiations in Medicine: Therapy 

By A. M. Bruce 

The Chairpan, F. Leborgne (Uruguay), introduced t h e  Section b r i e f ly ,  
ind ica t ing  t h a t  t he  powerful effectiveness of isotopes in medicine was 
l imi ted  by physiological and topographic considerations - the  loca t ion  
of les ions .  

Dr. A.  V. Kozlova*s paper (No. 685, "Medical Application of Some 
Radioactive Isotopes'f) was presented by M. N. Fateieva (USSR). 
isotopes used have been Co-60, Au-198, P-32 and 1-131, and Fateieva 
s t a t ed  that f r e e  medical service makes large-scale medical observations 
possible.  Comparing CO-60 and radium, a s  external agents,  she sa id  the  
former caused s l i g h t e r  in jury  t o  normal t i s s u e s  and so m d e  repeated 
therapy easier. 160 oncological establishments have received tubes and 
needles of 0.5 t a  35 mgms. radium equivalent. 
cu r i e  packs, used a t  35 o r  60 cm. skin distance,  and 20 cur ies  used a t  
6 cm. 

The chief 

A few c l i n i c s  have 400 

Various data  were presented indicat ing t h a t  therapeut ic  r e s u l t s  
The improvement (l'recoveryl') have kleen b e t t e r  since the  use of cobalt .  

i n  per cent ac tua l ly  was modest and might represent improvement i n  
techniques and perhaps an enthusiast ic  outlook. 
carcinoma) where grea tes t  improvement appeared, te le therapy was cow 
bined with in t racavi ta ry  treatment . 

In one type (esophageal 

Fateieva a l s o  mentioned used of gold and chromic phosphate 
co l lo ids  l o c a l l y  in l l  melanomas w i t h  metastases, and sa id  8 showed no 
spread in 2 years. 
f o r  angioma, n e u t o d e m t i t i s ,  precancerous skin conditions, eczema, 
p so r i a s i s  and red l ichen. 
by venesection and introduction of pasma; 4 mc. i s  the  maximum given in 
course of treatment. 
Some s l i d e s  were shown of 7-year cures of several  neopilasms. 

Cobalt was being used f o r  cavernous angioma, and P32 

P32 w a s  injected f o r  erythremia, preceded 

Other modes of therapy were de ta i led  in the  paper. 

In paper No. 4.46, J. S. Mitchell (UK) discussed Wome Problems 
of Radio-therapeutics," mentioning the possible usefulness of 1124. 
and P 33 as subs t i t u t e s  f o r  1131 and P 32 because physical characteris-  
t i c s  were probably more favorable. 
as a gamma source and Ce 14.4. as a hard-beta source. He a l s o  emphasized 
consematism in the  use of 1131 in nonmalignant s t a t e s ,  pointing out 
t h a t  i f  t h e  mortal i ty  from delayed carcinogenesis were as l i t t l e  as ?%, 
surgery s t i l l  would  be preferable. 

He brought out the  use of CS 137 
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Question (Brucer, US) : What was the  m e a n i n g  of "recovery't and 
were a l l  cases h is to logica l ly  proved? Answer (Fateieva) : Recovery meant 
the  tumor w a s  gone ant  t he  end of treatment; biopsy and his tology were 
done in nearly all cases. 

Question (Aebersold US): Was cobalt used in teletherapy o r  in 
needles; how many years? experience had they had with te le therapy? 
Answer (Fateieva) : 
were used in conjhnction in bladder cases, fo r  example; 160 i n s t i t u t i o n s  
were supplied with cobalt  and r e s u l t s  from all of them summarized in 
t h e  c e n t r a l  organization. , 

he had not  found useful.  Answer: Fateieva s ta ted  USSR workers were not 
ye t  ready t o  draw conclusions. 

Depending on circumstances; needles and te le therapy  

Question, (lletherlands) asked about germanium dosimeters, which 

In Paper No. 179, "Teletherapy Devices with Radioactive Isotopes1*, 
M. Brucer discussed te le therapy devices using cobalt-60 and cesium-137, 
and presented t a b l e s  f o r  calculat ing shielding. 
using cesium when avai lable ,  shielded with tungsten a l loy .  He believed 
the  enthusiasm f o r  sources over 1000 curies  w a s  decreasing. 

H e  appeared t o  favor 

Question: Lebedinslqy, (USSR) asked whether hectocuries o r  
k i locur ies  would eventually be used in packs. Answer: Brucer s t a t e d -  
most people used 200 t o  400 curies  and, of those using 1000, about half  
would use more t h e  next time and the  other half l e s s .  

Question: Bora (India)  asked f o r  the evidence t h a t  5 roetgEns/ 
hour/meter was an inadequate dose r a t e .  
general ly  accepted,, 

Answer: This w a s  a r b i t r a r y  but 

Question: Khanolker, (India) asked haw t h e  tumor dose w a s  
determined. Answer: Brucer said the policy was, in general ,  s imi la r  
t o  t h a t  used with ;25O KV x-ray. With the l a rge r  machines some radio- 
l o g i s t s  tended t o  give higher doses. 

J. H. Muller (Switzerland) in presenting paper No. 925, "Internal 
Radioactive Isotope Therapy of Neoplastic Diseases by Means of Radioactive 
Suspensions," discussed intravenous co l lo ida l  suspensions, in t racavi ta ry ,  
and tumor i n f i l t r a t i o n ,  and mentioned the escape of co l lo id  i n t o  lymphatic 
drainage a reas  a s  an advantage of the  l a t t e r .  

A .  Chevallier (France), Paper No. 367, W t i l i z a t i o n  of Colloidal 
Chromium Radiophosphate in Malignant Tumor Therapy" by Chevallier and C. 
Burg, discussed very f i n e  (100-1508) chromic phosphate co l lo id ,  implanted 
in ge la t in ,  which seemed t o  promote i n f i l t r a t i o n  v ia  the  lymphatics. 
This  was demonstrated by autoradiographs. 



Question: 'Mitchell (UK) asked Muller about dosage in intersti t ial  

One mc/d w a s  about enough, but i n  l a r g e  volumes, one 
treatment; f o r  example, 50,000 r p s  are of ten needed i n  the  case of beta 
omitters.  Answer: 
must reduce t h i s ,  

Question: Siwarbessy (Indonesia) asked w h a t  was t h e  e f f e c t  of 

Muller rep l ied  t h a t  
c o l l o i d a l  gold, used l o c a l l y ,  on t h e  l i v e r  and spleen, and had Muller 
had any experience with cancer of l i v e r ?  
t h e  dosage t o  l i v e r  and spleen was not high; perhaps t h e  st imulation of 
t h e  re t icu loendothe l ia l  system from t h e  lower doses might be protect ive.  
He had no wide experience with l i v e r  but thought gold would be only 
p a l l i a t i v e  , 

Answer: 

Question: Ross (US) asked whether or not lymphatic drainage 
was blocked when t h e r e  were metastases, and why gold w a s  b e t t e r  than 
P 32 because of t h e  gamma radiat ion? IfuUer sa id  l o c a l  injec- 
t i o n s  might reach very e a r l y  metastases before blockage of lymphatic 
drainage occurred; o r  a f t e r  removal of n e t a s t a t i c s a s s e s .  Many f a c t o r s  
were i n v o l v d ,  he s a i d ,  i n  t h e  preference for  gold. 

Answer: 

J. H. Lawrence (US), paper No. 183, *-Radioactive Isotopes in 

Best results were obtained i n  t h e  case of 
Hematologic Therapy" gave a h i s t o r i c a l  acoount of treatment with 
isotopes,  primarily P 32. 
polycythemia vera (erythremia) , with r e l a t i v e  success in t h e  leukemias 
( p a r t i c u l a r l y  chronic forms) and some of the lymphoblastomas. Colloids 
a l s o  have been used (chromic phosphate, o r  some of t h e  r a r e  ear ths)  but 
were not considered superior  t o  the  administration of soluble phosphate. 

V. H. France (Portugal) ,  paper No. 970, "An Accurate Method f o r  
Treatment of Fyperthroidism with I l3l" described a method f o r  out l ining 
t h e  thgrroid gland by circuminjection of air  and showed x-rays. In only 
t h r e e  cases w a s  t h i s  technique unsuccessful and two of these were post- 
operative. 
In in jec t ing  air ,  -the pa t ien t  was placed on the  l e f t  s ide  and negative 
pressure was used as a tes t  t o  avoid embolism; a 0.7 mm. needle was 
used; t h e  s i z e  of the gland was calculated from radiographs as 2 
e l l i p s o i d s  with t h e  axes as measured from pictures .  

He a l s o  used small repeated doses of 1131 t o  avoid myxedema. 

L. E. Farr  (US), paper No. 177, "Use of t h e  Nuclear Reactor 
fog Neutron Ca t u r e  Therapy of Cancer" reporting using a flux of 2 x 

and gave data.  Fo 
necessary about 1D 
poses only which w o u l d  accomplish t h i s ,  as wel l  as provide f o r  a n w l  
experiments and t h e  production of very short-lived isotopes f o r  
immediate use. 

l o l  and 3 x 10,  Y slow neutrons per cmz/sec. with boron 10 in jec t ions ,  
good r e s u l t s ,  30 times the higher f l u x  was . €l He described a special  reactor  f o r  medical pur- 

The only elemerks other than boron 10 t h a t  might be injected 
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would be lithium-6 and uranium-235, Boron 10 was used because of avail- 
a b i l i t y  and t h e  p robab i l i t y  t h a t  i t s  t i s s u e  d i s t r ibu t ion  w i t h  time a f t e r  
i n j ec t ion  i s  favorable.  
50 minutes a f t e r  intravenous i n j e c t i o n  of borax. This w a s  t he  time 
i n t e r v a l  during which t h e  d i f fe rence  in boron concentration between 
bra in  and tumor t i s s u e  was g rea t e s t .  

Treatmerit was now being given between 10 and 

Question: Ross asked Franc0 (1) what about varying the  dose 
of I 131 along wTth t h e  seve r i ty  of the  disease;  (2) what about t he  
hazards of i n t e r s t i t i a l  a i r  here, as in the  case of adrenal  radio- 
graphy; (3) how d id  h i s  s i z e  e s t i m t e s  agree with those made by 
s c i n t i l l a t i o n  scanning or palpation? Answer: Franco sa id  (1) t h a t  it 
w a s  known t h a t  d i f f e r e n t  doses were required, but i n  t h i s  study a l l  
were given equivalent doses s ince it w a s  experimental; in the  care  of 
4 nodular g o i t e r s  .function was only reduced sonewhat and then  surgery 
w a s  done; (2) t h a t  he had had no accidents  wi th  50 in su f f l a t ions ;  (3) 
t h a t  comparison wi-th o ther  methods of measurement was not made, 



SECTION 9C - Radioaet.ive Isotopes and Nuclear Radiations in Medicine: 
Diagnosis and Studies  of Disease 

by l'lzrshall Brucer 

The Chairman:, V. R, Khanolkhar (India) opened the  sect ion,  
pointing out t h a t  rad ioac t ive  isotopes were helping t o  reshape the  
diagnost ic  art .  

W. V. 14ayneo:rd (UK) presented paper No. 768, "The Use of Radio- 
ac t ive  Isotopes in Diagnostic Procedures," a general  s m r y  of mater ia l  
he had previously wr i t t en  up in the  B r i t i s h  Medical Bul le t in  (1952). 
iYayneord*s work included use of var ious kinds of instrumentation f o r  
measuring beta  and gamma emi t te rs  under c l i n i c a l  conditions,  and t h e  
possible  uses of many d i f f e r e n t  isotopes,  
thyroid uptake, measurements of protein-bound iodine, using roughly 
collimated counters and methods of blood iodine measurement. 
described some problems i n  Fe 59 and C r  5 l w o r k  and indicated t h e i r  fun- 
damental s i m i l a r i t y  t o  the  I131 problems. 

He described s tudies  of t o t a l  

Nqneord 

PSuch of Mayrteoydfs time was spent describing h i s  radiographic 
He concluded t h a t  t h e r e  was a reasonable p o s s i b i l i t y  t h a t  devices. 

radiogyaphy might be silccessful with isotopes in the  fu ture .  

8 1.1, N. Fateieva (USSR) in her  paper, No. 684, rrExperierice in 
Clin ica l  and Diagno:hie Application of Some Radioactive Isotopes i n  t h e  
USSR,n reported using 2 mierocuric doses f o r  standard 2- t o  %-hour uptake 
measurements* She ixported mass-scale examinations of population in 
endemic g o i t r e  d i s t r i c t s ,  
s tud ies  with Il3l in rheumatic and hypertensive hear t  disease.  Work 
w a s  a l s o  presented Ion Naa measurements on hy-pertefisive pa t i en t s  and 
blood flow s tud ie s  i n  hea r t  disease.  

Fateieva described simple uptake and dynamic 

Be G. Ziedses des Plantes  (Netherlands) showed 3 s l i d e s  on 
h i s  e l e c t r i c a l  s t y l u s  method of co r re l a t ing  the  scanning image with a 
t r u e  body image on a sc in t i s can  of t h e  thyroid.  

Marcel Roche (Venezuela) described a mass population study of 
thyroid uptake i n  the  lowlands of Venezuela and high in t h e  Andes, 
showing 2 s l ides .  
thyroid radioiodfne uptake. 

At. very high a l t i t u d e s  the re  was a uniformly higher 

Questions: W. H. Sweet (US) asked about t h e  r a t i o s  of a c t i v i t i e s  
Bacq (Belgium) asked 
Lawrence (US) asked how 

of isotopes i n  norrnal and fn bra in  twnor t issue.  
in what form t h e  iodine c i r c u l a t e s  in t h e  blood. 
s ens i t i ve  the  seamling device waso Answer: Mayneord was not  conversant 
on t h e  f i r s t  two questions,  
was one mi l l i cu r i e  and t h a t  t h e o r e t i c a l  s tud ies  hzd indicated it would be 

H e  s t a t e d  t h a t  t he  average scanning dose 
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impossible t o  OUtlkie the  shape of a mass with l e s s  than 20 t o  20 micro- 
cu r i e s  

Fateieva enlarged her descr ip t ion  of t h e  mass population surveys: 
one in t h e  Urals, and two in t h e  Ukraine. 
endemic area of hyperthyroid pa t ien ts .  
and t h e  ur ine counts l o w  in t h e  hyperthyroid endemic a rea  and the  opposite 
w a s  t r u e  i n  anoteer  a rea  where euthyrofdism was prevalent,  

One Ukraine area was in an 
The thyroid uptakes were high 

W. He Sweet presented t h e  work of Go Lo Brownell and Sweet (US) 
i n  paper No, 181, Y,canning of Positron-€!hitting Isotopes i n  Diagnosis 
of In t r ac ran ia l  and Other Lesions'* OK t.he methods of v isua l iza t ion  of 
isotope d i s t r i b u t i o n  i n  t h e  body by automatic scanning with s c i n t i l l a t i o n  
detection. He remarked t h a t  thc-y had been ab le  t o  detect  ve r i f i ed  tumors 
of t he  cerebra l  hemispheres ou t . l bed  with radioarsenic i n  near ly  80% of 
pa t ien ts .  In meningiomas t h e  resdts  were over Mention was made 
of t h e  extension cf t h i s  work t c  cthel- a reas  of t h e  body. 

J, F. Ross (US)  emphasized work ofi dynamic s tudies  of hematop- 
o i e t i c  t i s s u e s  and i n  erythropoiesis  i n  paper J!he 7 5 t ,  '*The qYnamic 
Aspects of Erythropoiesis in No~m3 and Pathologic S ta t e s  as Indicated 
with t h e  Radioactive Isotope Tracer Technique," by Ross and A. Miller. 
With isotopes,  hemotologists were a b l e  t o  prepape a compr.ehensive out l ine  
of t h e  e n t i r e  red-blood-cell cycle ,  Ross described some of the  mechanics 
of t he  measuremat, techniques and presented examples of t h e  work done i n  
Boston. 

In  the  discussior,, KunkeL (West Gerrariy) described similar work 
using a simple cohcidence  counter system measuring gamma rays. 
indicated t h a t  t h e  use of positron-emitters w a s  unnecessary. 

He 

Question: Bale < U S >  asked about t h e  r e l a t i v e  e f f ic iency  of 
s ing le  charme', and coincidence systems. Answep: Brownell (US) said 
s tud ie s  showed t h a t  t h e  coincidence system demanded only one-tenth the  
a c t i v i t y  of a s ingle  charmel system. 

Iodine Metabolism,'' described in some d e t a i l  t h e  a,dvantages of t he  neck/ 
th igh  r a t i o  and t h e  equipment he used t o  make t h e  measurements. 
used 1 1 3 2 ,  p a r t i c u l a r l y  5.n pregnant women where he indicated a six- 
microcurie dose, 
of iodine and described a l f n a a r  scan of the  v e r t i c a l  plape of t h e  body 
t o  ge t  an index of t h e  discharge r a t e  of iodine. 

E. E, Pochin (UK), presenting paper N Q ~  769, '*The Speed of 

Pochin 

Pochir, then out l ined  h i s  work on metcbolic pathwa.ys 

C. He Jahiet (Canada) in present- paper No. 9, "Further C l in i ca l  
Studies of Thyroid .  and S a l i v a n  Gland Functior, rpsit.h Radioiodinett by 
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Jai.net, and Ha G ,  Tnode, discussed t h e  metabolism of I 131 in t h e  sa l ivary  
gland and h i s  development of t h e  sa l ivary  iodine tes t ,  

I\lichel Berger (Frame) presented a summary of paper No. 365, "The 
Role of Genetic Factors Tn t h e  Development, of Congenital Myxedem,~~ t h e  
genet ic  h i s t o r y  of 21 cases prepared by M e  Bernheim, e t  al,(France). 
s t a t e d  t h a t  i n  most of the  famil ies  of t h e  pat.ients, he found evidence 
of t h v o i d  abnormality, 
abnormal thyroid;, there  being usuaUy a high t3yroid iodine f ixa t ion  
i n  t h e  male parent. Berger discussed t h e  genetic p o s s i b i l i t i e s  of h i s  
s tud ies  and proposed a hypothesis of genetic transfer of t h e  diseases. 

Paper No, 1097 by Stcfar, I K e d u  e t  ale (Romania) Ynfluence of 

He 

In t h e  cases of rine pa t ien ts ,  both parents showed 

t h e  Dynamics of t h e  Cent ra l  Nervous System on Iodirle Fixation in  the  
Thpoid'f s ta ted  R O R B R ~ &  had Just  begun t o  receive isotopes and hoped 
for more assis tance in t h e  mar- fu ture ,  Romnkn s c i e n t i s t s  have studied 
t h e  e f f e c t s  of es t rodio l  on iodine metabolism h rats and have concluded 
t h a t  there  was a thyroid block w i t h  high doses of e s t r o d i o l  and a 
thy-roid stLr,uiation with low doses, 

Opening the  discussion, Jclyet (SwitzerLand) presented a short  
extra paper which emphasized t h a t  t h e  m j o T  movements of I i31 could 
not  be explained inathematicd2y w.less the  three  f a c t o r s  of thyroid, 
blood, and urine,  were taken i n t o  account H e  described some complex 
mathematical formuJ-a:,ioris .sl" w h a t  appeared t o  be 3ve~aged  blood, urine, 
and ihTo5.d counts on ran7 pat ients  i r ~  order t o  a r r i v e  a t  def in i t ions  
of hyper, hypo, and euthyroidi ;me 

Questions: P o c h k  (UK) was asked a number of questions on 
handling of post surgery pa t ien ts ,  carcinoma of t h e  thyroid pa t ien ts  
and t h e  use of chromot.ography. His answern emphasized t h e  necessi ty  
for iodine turnover o r  c l e a r a w e  st,udies * 

Vetter (Austria) commenting on Jabnet35 paper, sa id  t h a t  they 
had t r i e d  the  sa l iva  t e s t s  iq Viez~., and had attempted t o  work out a 
parotid clearance ';estc 
indtperdent of thrr-cfd clearance r a t e s ,  
salivary t e s t s  WCE net b e t x r ,  and might be much lcss r e l i a b l e ,  than 
other  t e e t s ,  

They found t h e  clearance through sa l iva  was 
The conclus ion was t h a t  the 

Berger m s  d5Yad  ~ l x ~ ~ t  Liv!bg c o n d i t i m s  of the  farKLies 
studied f o r  genetIc fac tors ,  
d i t i o n s  apparer-t, 
mothers, but thought t h a t  t h t s  could not  explah t h e  transmission 
through t h e  male parert.. 

Berger said t h e r e  were no abnormal son- 
H? was asked about t h e  p o s s i b i i i t y  of hyperthyroid 

He was asked h i s  d e f h i t i o n  of t h e  words 

http://Jai.net
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%ioehemical hyperactivity'l arrd hciicated t h a t  t h i s  meant a s u b c l i n i c a l ,  
hy-per+,hpoldism, 

W. F, Bale (US) presented h i s  and I. L, Sparts work in paper No. 
199, "Tissue Specific Antibodies a s  Cayriers of Radioactive Materials 
foy t he  Treatment of CanceF.l* 



SZCTION 1OC - FLADIOACTIVE ISOTOPES AND NUCLEAR 
PAiIIAT ENS 3 1  MECIC INE : 
DIAGNOSIS AND STUDIES OF DISEASE 

Paul B o  Pearson 

M. Tsuzuki (Japan) presided a s  chairman. 

A. Baird Hastings (US) discussed paper No, 178, "The Use of 
Isotopes i n  Biochemical and Kedical R.esearchl' arid then read the  paper 
by DeWitt S t e t t e n  (US) No. 840 on "The Use of Isotopes i n  Analysis of 
Metabolic Disorders1?. 
h i s t o r i c a l  background on isotopes a s  a research t o o l  i n  b i logy  and 
medicine. The following are25 were covered: t o t a l  body water, plasma 
and red blood c e l h ,  i n t r a c e l l u l a r  f l u i d s ,  bones and tee th ,  proteins ,  
mucleic ac ids ,  l i p i d e s  and carboh-ydrate netabolism, 

These were general  review papers w i t h  a 

The paper by E, A ,  Burrows 2nd J. F, Eoss (US), No, 180, '"he 
Use of Radiosodium and Hadiopotassim Tracer Studies  i n  ManT1, was con- 
cerned with t h e  metabolism of sodim,, po tass im,  and s u l f a t e  d i s t r ibu- .  
t i o n  i n  body f l u i d s  i n  both pre- and post--operative pa t i en t s .  
radioisotopes,  s tud ies  were made on t h s  d i s t r i b u t i o n  of sodium and 
potassium between ex t r ace l lu l a r  and non-extracel lular  phases by serum 
sampling a t  appropriate  i n t e rva l s  following intravenous adminis t ra t icn 
of a t r a c e r  does of the  isotope,  S b u l t z r e c u l y ,  isotope d i l u t i o n  
measurements of the  body potassium, ckLefl_y ;ntracel lular ,  have beer 
made t o  determine changes i n  the  r a t j o  of body sodium t o  body potas-- 
s ium a s  wel l  a s  changes i n  body potassi;VTi alone, 

Using 

There were no questions o r  d i s c a s i o n s  of these  three  papers. 
"The Absorption of Vitamin B12 and the  Pathogenesis of Vitamin B 2 
Deficiency", paper No, 447, by De i. Mollin and Eo Lester-Smith i U K ) ,  
was presented by Lester.-Smith. In these  .studPes Vitamin B- contain- 
ing  radioact ive Go 58 w a s  used, 
had been used w i t h  s a fe ty  I n  amounts up t o  5 microcuries. The labeled 
vitamins were made b iosynthe t ica l ly  by small sca le  fermentations Ln an 
almost cobalt-free medium, Pat ients  suf fe r ing  from various types of 
anemias were given labeled vltaniri  Bl2 and its absorpt ion and 
u t i l i z a t i o n  s tudied,  

Go 58 has a half  l i f e  of'370 days and 

Paper No, 711 by D o  L, Ferdman (Ukr,SSR) presented by R,. E, 
Kavetsky, discussed "The Applicatiori of RadPoactive Isotopes t o  t h e  
Study of t he  Biochemistry of Musclesf*. Studies were made using rabbi t s  
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ch ie f ly  a s  the  experLiental  arkmalo 
following: 
of pro te ins  i n  hyperthreosis;  the renewal r a t e  of pro te ins  and 
phosphoric compound,S i n  ctomlsed muscles; and t h e  renewal r a t e  of 
pro te ins  i n  denervated muscles 

Data were presented on the  
t h e  bjochemistry of muscles i n  the  vitamin E - renewal r a t e  

Po Saraiya presented paper N c . ~  921 by Saraiya, V, R, Khanollcar 
and A, R, Go 

synthesizing the  compound labeled with s u l f u r  35 was given, 
drug was administered o r a l l y  t o  leprosy pa t i en t s  
techniques were used t o  measure the  uptake of t h e  drug by the  lepromatous 
t i s s u e .  
f e r e n t i a l  invorporat icn by partLeii\Lar i t s s u e  systems 
of a more o r  less generalized cifstributfor, of t he  radioact ive mater ia l  
throughout t h e  t i s s u e s ,  

1-4yingar {Tndia) on the  "Sy-nthesis of 4 ~ 4 %  - Diaminodiphenyl 
Sulphone - S !? 5 and Its Use i n  Leprosy Researchftu The procedure f o r  

The labeled 
Radioautographic 

The radioautographs d id  not sliggest t h a t  t he re  had been a pre- 
There was ind ica t ion  

"Ut i l iza t ion  of Nuclear b e r m  i n  Public Health Problems on t h e  
Epidemiology of Conmunicalbe Diseases", paper No, 224, was discussed by 
Dale W, Jenkins (E;). TRis was a general  review paper covering disease 
transmission by vectors;  r e l a t ion  of animal hosts and pa ras i t e s ;  ?E- 
sec t i c ide  and na tu ra l  control  of vectors ;  rad ia t ion  control of vec tors  and 
diseases;  and air-borne ar,d water-born? diseases  Jenkins s a i d  t h a t  
t he  use of nuclear  energy I n  studying the  epidemiology of communicable 
diseases  o f f e r s  an  extremely promising and f e r t i l e  f i e l d  t o  epidemiologists 
and o the r  i nves t ig i to r s .  
t he  f i e l d  of hea l th  were t o  be expectedo 

Additior,al discoveries of major importance i n  

Question: Clark 'US; asked L e s t e r - S ~ t h  (KO,  4k7)  if he would 
define "loop syndrome?". kr-swer: 
the  medical par tner  of the  team, but ne undprstooc! a loop STyndromFr t o  be 
a f l u i d  i n t e c t i n a l  diversfoli o r  loopo 

L e E t e r  -Fa i th  rep l ied  -,hat he was nct  

*.. Question:. Cheoskul (Tnai,and' asked L e s t e r - S d t h  l N ! i e t h S  o r  nct 
they had measured concurrcrAtly the C O ~ ~  and biolog' ical  aztiv-ity of Bi2 
i n  t he  feces  s o  a s  t o  deterrrhz a h p t h e r  o r  n o t  the  labe ied  F12 had wder -  
gone metabolic changea Ain>r~ 
not easy t o  measure t h i s ,  BT2 FJeing s p t h e a i z e d  in tne gactr0lr : tes t inal  
t r a c t o  Using B 
t h a t  B12 has no$-degraded t o  a'iy exteat tr. the  d iges t ive  t r a c t ,  

Lez ' ,~ : r  S d t h  poir ted out ,  t h a t  It W ~ S  

labeled with toth Co 5f3 and P 32 t h e y  f o m d  evId%ce 

Question. --- Ross \tJS) asked Lestcr-Smith i f  they had made any 
s tudies  on t h e  absorption of vitamin E 
epithelium. Anshe:: Lester-Smitn s a i a  they had not made such experi-  
ments, bi:t t h a t  i t ,  Would not be w-reasonable t o  expect t h e  vitamin t o  be 
adsorbed by t h i s  pathwayo 

across the  r e sp i r a to ry  12 



A paper by Narino Bc Aragzo e t  a i o ,  (No, l L + O ) ,  presented by 

The methods used a riitclear 
J, Costa--~Ribeiro (Braz i l ) ,  discussed ' t i l  I'kw Radioactive Nethod f o r  
l a rk ing  Kosquitoes and Its: Applic.ation" 
emulsion and klad a much nigher s e n s i t i v i t y  than other  methods previously 
used, 
uranium had been used for m r k i n g  mosqaitoes. 

I n  this methods long-lived radioactive e1enent.s l i k e  thorium and 

Question; - Rugher I U S )  aPked Jenkins  t o  comment on applying 
these methods t o  t s e t s e  f l y  cor;:rol fo r  hypmosomiases, and anopheles 
control  f o r  malaria. Answer: ienkins pointed out there  here severa l  
ways of using radioisotopes f o r  studying tsetst'- f l y  control ,  

QJestion: T.roitsky (USSR) askea %kca t  t h e  possib5.llty of l abe l ing  
bac ter ia  and how such labeled ba,c;tc,ria m u l d  be used t o  solve sp idedo-  
log ica l  problems !L~-EE~: Jeriki!:.s said bacseria had Seen labeled and 
pointed out a number of ways iabeled ba.cterla have be5n used in ipicimi.0- 
log ic .a l  s tud ies  

Quest%-:?:: kpald-yenga r ( Icd la)  asked Smkins  if lsotope w3rk  
had been done :.i) on the  spread of a1Il-irger.s by using radioisotopes,  
(2) on the  metabolism of tuberc le  b t i ~ l l i i ~ . ~ ~  
work has been done following the sprvid. of pollen from plants  that ,  had 
been fed radiofsotcspes, arid referred t o  sone papers c i ted  i n  Iris manu-. 
script i n  reply t o  c ther  quest50nsc 

Answer; Jenkins s a i d .  some 

Question: Jenkim a.-ked Casta--Eibeiro about plans for con- 
t i n u i n  the  d isposa l  of anopheles mosquitoes, &ne~p: h s t a - R i b e i r o  
sa id  he was not working on this pro51em, but d id  oJt1ine some work usfng 
thorium niti-a-ce cn Shaga"s dis.-.aee, 



SECTIO?! I-lC - BIOLOGICAL EFFECTS OF RADIATION: 
MODES OF RADIATIOD? INJURY AND 
RADIATIOX PAZARDS 

C .  L. Comar 

R, k t a i e t  (France) was Chairman. 

A, M. Srues (US) presented paper No. 82, flCommentary on t h e  
Modes of Radiation InjuI'ytt, i n  which he emphasized t h a t  information was 
needed t o  e s t a b l i s h  f i r m  values of permissible dosage, and a l s o  t o  f ind  
means of protect ion against ,  and treatment for ,  rad ia t ion  injury.  He 
reviewed the  various modes of rad ia t ion  injury: bone marrow e f fec t ;  
lymphocyte and immunological function; gas t ro in t e s t ina l  t r a c t  e f f ec t s ;  
s t e r i l i t y ;  loss  of h a i r ;  secondary metabolic changes; genet ic  e f f ec t s ;  
loca l ized  reponses and others.  He concluded t h a t  permissible l e v e l s  now 
employed for t o t a l  body i r r a d i a t i o n  were j u s t i f i e d  but values where only 
a par t  of t h e  body was involved might be too conservative. 

E, Rock Carling (UK) next presented paper No. 450, Wodes of 
Radiation Injury--Medical Aspects??, giving a general  descr ipt ion of 
infor ra t ion  requirements and t h e  philosophy of t he  physician who must 
t r e a t  pa t i en t s  exposed t o  rad ia t ion  injury.  
design could do much t o  minimize exposure, but accidents  did occur. 
The sa fe ty  record i n  nuclear  establishments had been b e t t e r  than i n  corn- 
parable i n d u s t r i a l  establishments. 

Education and apparatus 

Rock Carling sa id ,  "To the  non-geneticists it appears t h a t  fo r  
the  benef i t  of t he  race a s  a whole i n  the  future ,  one mutation which 
r e s u l t s  i n  an Aris- tot le ,  a Leonardo, a Newton, a Gauss, a Pastuer, an 
Einstein,  might wel l  out-weigh ninety-nine t h a t  led  t o  mental defectives.Iy 

V. L o  Troitsky (USSR) presented paper No. 692 by L. A. Pigalyev 
(Some Aspects of t h e  Immunity of the  Organism Exposed t o  Action of Ioni- 
zing Radiationyy) saying t h a t  s ince rad ia t ion  sickness was of ten  com- 
p l ica ted  by infec t jon ,  it was important t o  study the  immunity of an 
organism exposed t o  rad ia t ion  and infected w i t h  germs. Ir! general, 
x - i r rad ia t ion  produced a decl ine i n  na tura l  res is tance t o  infect ions.  

I n  a study of re la t ionships  between administered te tanus  tox in  and 
polonium it was demonstrated t h a t  t he  response t o  polonium was increased 
whereas t h e  te tancs  symptons were decreased. 
comparative effect ,s  of rad ia t ion  on f u l l y  formed immunity and on immuno- 
genesis,  In general ,  immunogenesis was inhibi ted while there  was l i t t l e  
o r  no e f f ec t  on fully formed immunity. In te rna l  rad ia t ion  f ron  polonium 

Studies were reported on 
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o r  radio-thorium gave t h e  same r e s u l t s  a s  did ex terna l  i r rad ia t ion .  

Gustaff son (Sweden) ob je'cted t o  Rock-Carling's Discussion : 
statement on genius VS. mental defect ives .  DetrimWItal results were 
e a s i l y  brought about; t o  produce genius required much more: 
of good e f f ec t s .  He s t a t e d  the re  was great  difference between these  
two, Russell  (US) s t a t ed  it i s  not necessar i ly  benef ic ia l  t o  man t o  
increase the  muta;tion ra te .  Answer: Rock-Carling repl ied he had wanted 
and was glad t o  have on t h e  record these  statements by genet ic i s t s .  

a summation 

Question: 13rues (US) asked whether combined treatment produced 
the  pathology of t h e  tox in  o r  of t h e  radioelement. 
rep l ied  t h a t  t h e r e  was rad ia t ion  s ickness  due t o  polonium, but  te tanus 
symptoms were obserred l a t e r  than i n  the  control  animal. 
died e a r l i e r  on acclount of t h e  toxin;  those w i t h  toxin alone survived, 
whereas those ge t t i ng  tox in  plus polonium died. 

Answer: Troitsky 

Guinea pigs 

Question: Cambel (Turkey) asked what enzymes besides sulfhydryl  

Brues rep l ied  t h a t  s ince  rad ia t ion  affected proteins ,  we should 
were a f fec ted  by rad ia t ion  and inquired about a lka l ine  phosphatase. 
Answer: 
expect enzyme t o  be affected.  
sens i t ive  t o  rad ia t ion  than other  enzymes. 

Alkaline phosphatase appeared t o  be l e s s  

Question: Costachel (Romania) s t a t ed  t h a t  the  nervous system was 

T h i s  might be a way of increasing doses used i n  radiotherapy. 
important i n  rad ia t ion  response, and t h a t  narcosis would reduce b io logica l  
e f fec ts .  

W. F. Newinn (US) presented paper No. 847, "The Use of Isotopes 
i n  Study of Skele ta l  Physiology and Netabolism," which described the  
nature of bone with emphasis on the  processes by which bone-seeking 
isotopes became deposited i n  the  skel ton.  
exchange, d i f fus ion ,  and r ec rys t a l l i za t ion ,  w h i l e  the  biological pro- 
cesses were bone growth, resorpt ion,  and remodeling of Haversian systems. 
Exchange and diffusion were revers ib le  whereas the  others  were i r r eve r s ib l e .  
The d i f f i c u l t i e s  i n  removing s k e l e t a l l y  deposited radioisotopes were caused 
by the  i r r eve r s ib i ' l i t y  of these processes 

The physical processes were 

F. E. Hoecker (US) presented his paper No. 88 "The Deposition of 
A new technique f o r  dat ing radioactive Radioactive Substances i n  Bone." 

deposits i n  bone by concurrent i n j ec t ions  of radioact ive substance and 
a l i z a r i n  red was described; it was thereby shown that these substances 
were found only i n  bone being formed a t  t h e  time of en t ry  of these 
substances. 
t he  smaller t he  p lacenta l  t r ans fe r .  
negative calcium balance induced before o r  shor t ly  a f t e r  deposit ion 
could reduce the  re ten t ion  of t h e  bone-seeker. 

I n  general ,  t h e  higher t he  atomic number of t he  a l k a l i  ear th ,  
Lactation s tudies  indicated t h a t  a 
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D. E. Clark (US) presented paper No. 242, ?'The Association of 
I r rad ia t ion  w i t h  Cancer of t he  Thyroid i n  Children and Adolescents 
Fif teen cases of thyroid carcinoma i n  chi ldren up t o  1 5  years of age 
were reported. Each case had received x- i r rad ia t ion  i n  infancy o r  
ea r ly  childhood. 
between i r r a d i a t i o n  and diagnosis averaged 6 t o  9 years. S t a t i s t i c s  
showed t h a t  thyroid carcinoma was increasing and this appeared t o  be 
correlated with p r i o r  X-ray treatment f o r  such conditions as enlarged thymus, 
enlarged t o n s i l s  and adenoids, cerri ical  a d e n i t i s  and benign pulmonary 
conditions. 

The t o t a l  dose ranged from-200 t o  725 r and t h e  period 

Question: Lout i t  (UK) asked i f  t he re  were any hope of e i t h e r  
preventing ske le t a l ly  deposited r ad ibac t iv i ty  or  causing removal. 
Answer: 
the growth processes, but t h i s  seemed unlikely.  
t o  cause removal very quick ac t ion  would be needed. 

Neumann rep l ied  there  might be hope i f  it were possible t o  s top 
To prevent deposit ion and 

Question: Bacq (Belgium) asked i f  Neumann could explain chemical 
analyses of bone which showed a higher Ca/p r a t i o  than theo re t i ca l ly  
expected. Answer: Neumann repl ied t h a t  l a t t i c e  was capable of wide 
var ia t ions  i n  composition due t o  defec ts  and surface adsorption. 

Question: Copp (Canada) s t a t e d  t h a t  s tud ies  indicated t h a t  
isotopes were deposited i n  bone a s  quickly a s  brought there  and t h a t  
work i n  which he was associated had not been ab le  t o  br ing about re- 
moval by a negative calcium balance. Answer: Hoecker agreed i n  regard 
t o  old deposits,  but sa id  t h a t  negative calcium balance, induced short-  
l y  a f t e r  acquis i t ion,  could accomplish removal. 

Question: Ara (Cuba) sa id  t h a t  it was desirable  t o  know more 
about t h e  metabolism of calcium and o ther  radioisotopes in humans and 
asked whether s e r i a l  biopsies  and autoradiograms would be useful. 
Answer: Hoecker sa id  human data  were from old specimens from Martland. 
There was always the  problem of how t o  extrapolate  from animal 
experiments t o  humans. 

Question: Tubiana (France) asked about the  r e l a t ion  between 
thyroid carcinoma i n  adu l t s  and previous i r rad ia t ion .  Answer: Clark 
answered t h a t  these s tud ies  were not y e t  complete and t h a t  it was 
d i f f i c u l t  t o  get e a r l y  h i s t o r i e s  for adul t s .  

Queybqon: Stanley (Austral ia)  asked if he had any f igures  f o r  
Answer: Clark rep l ied  t h a t  they used uptake of I 

a biops 
w i t h  1131* 

,hby the  carcinoma? 
technique and i f  there were good loca l iza t ion ,  they t r ea t ed  
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Liane B. Ru:jsell (US) presented her  paper No. 77, ltHazards t o  
the  Embryo and Fetu:; from Ionizing Radiation.1t 
dicated t h a t  the  poten t ia l  rad ia t ion  hazard was g rea t e s t  during t h e  period 
of major organoganesis. In  applying these f indings t o  the  human, it was 
recommended t h a t  peylvic irradiation of women of child-bearing age should 
be r e s t r i c t e d  t o  t h e  2 weeks following t h e  menses, when there  was l i t t l e  
chance of an unsuspected pregnancy. 
dose d id  not appear t o  cons t i tu te  a measurable hazard a t  any stage i n  preg- 
nancy. 

Experiments with mice in- 

The present permissible weekly 

G. W, Casarett  presented his paper, No. 257, t tEffects  of Daily 
Low Doses of X-rays on Spermatogenesis i n  Dogs." 
general  0,6 r/day of X-rays produced i n  dogs a progressive decline in 
absolute sperm count a f t e r  t h e  20th t o  30th weeks of exposure. 
of the  dogs have proven i n f e r t i l e  i n  testmating. 
demonstrated a s  ye t  i n  the  0.3 r/week and 0.6 r/week dogs a f t e r  radiat ion 
exposures of from 20 t o  4 years. 

He found t h a t  i n  

Most 
No e f f e c t s  have been 

H. Fritz-Niggli, Switzerland, presented her paper, No. 1070, 
llDominant Lethal Factors and Embryonic Mortal i ty  After  I r r ad ia t ion  a t  
180 Kev and 31 MeV." 
r on spermatogenesis. 
Kev radiat ion more e f fec t ive .  
second brood period (5-7 days), 
t o  be the  most sensi t ive.  

Drosophila were used t o  study t h e  e f f e c t  of 3000 
Hatchabili ty was d e f i n i t e l y  decreased, w i t h  180 

The g rea t e s t  decrease was observed i n  t h e  
The maturing spermatids appeared 

Question: Cambel (Turkey) s t a t e d  t h a t  i n  general  she had seen 
t h e  same r e s u l t s  a s  Russell,  but i n  t h e  same l i t t e r s  had had some normal 
and some abnormal offspring. She a l s o  had one pa t i en t  i n  which no e f f ec t  
on offspr ing were observed, although the  mother received rad ia t ion  during 
pregnancy. Answer: Russell  s t a t ed  there  was not always 100% incidence 
e i t h e r  within l i t t e r s  or  between l i t t e r s .  
b a b i l i t y  r e l a t ions  and a l so  t o  s l i g h t  difference in developmental age. 

This might be due t o  pro- 

Question: Somerwil (Netherlands) asked whether s tudies  on the  
recovery of f e r t i l i t y  i n  dogs had been done. Casarett  s t a t ed  
t h a t  i n  the reported experiment t he  dogs would be i r r ad ia t ed  throughout 
l i f e .  
were not ye t  a v a i h b l e  . 

Answer: 

Other experiments were under way f o r  recovery data ,  but r e su l t s  



Sect ion 12C - Biological Ef fec ts  of Radiation (continued) - 
1!4echanisms of Radiation Injury3 Protect ion and 
Recovery 

by A. Hollaender 

2. Bacq (Belgium) was chairman. 

The first paper, No. 899, %iological Damage Resulting from Ex- 
posure t o  Ionizing Radiations?' by L, H. Gray (UK) discussed rad ia t ion  
damage mainly from the  physical  po in t  of view.  

Gray revi.ewed the  mechanism of t h e  use of i so topes  i n  biological  
research and discussed the  e f f e c t  o f  dens i ty  of  i on iza t ion  on the  bio- 
l o g i c a l  effect iveness  of d i f f e r e n t  types of rad ia t ion ,  
v a r i a t i o n  among 1,he d i f f e r e n t  b io logica l  mechanisms upset by rad ia t ion ,  
with spec ia l  emphasis on the  d i f f e r e n t  s tages  of mitosis ,  t he  function 
of r e sp i r a t ion ,  and the  synthesis  of nucleic  acids. 
t he  a c t u a l  s t e p  from the  changes produced by r ad ia t ion  i n  water t o  the  
b io log ica l  response was poorly understood, and finally he discussed 
c e r t a i n  of these aspects i n  r e l a t i o n  t o  the  olrygen e f f ec t .  

He emphasized 

He brought out that 

Alexander Haddow (UK) , paper No. 898, "Comparative Studies  of 
t h e  Biological  Ef fec ts  of Radiation and of Radiomietic Chemical Agents, 
compared the  bio:Logical e f f e c t s  of ion iz ing  r ad ia t ion  with the  radio- 
mimetic chemical agents. He r e l a t ed  the  s t r u c t u r e  of these  compounds 
t o  t h e i r  b io logica l  effect iveness  and showed that c e r t a i n  groups were 
necessary f o r  t he  effect iveness  of these  compounds. He i l l u s t r a t e d  the  
funct ion of the  compounds and the  e f f e c t  on h a i r  pigmentation, inhibi-  
t i o n  of growth, carcinogenesis, mutation production, cytological  changes 
and t h e i r  ac t ion  on na tu ra l  and synthet ic  macromolecules. 
t he  cy to logica l  e f f e c t s  i n  g rea t e r  d e t a i l  on the  b a s i s  of work done a t  
the  Chester Beatty I n s t i t u t e .  

He discussed 

Paper No, 904, ttCytological and Cytochemical Ef fec ts  9f Radiation 
i n  Actively P ro l i f e ra t ing  Biological Systems?' wa,s presented by A. Gopal- 
Ayengar ( India) .  
d i f f e rences  i n  the  chromosomes of a s c i t e s  tumors, bean roots ,  and re la ted  
m a t  e r i a l  s . 

He i l l u s t r a t e d  his t a l k  with many s l i d e s  showing 

N. M. Sissakian (USSR), presenting his paper No. 691, "On the  
Nature of Changes i n  Metabolism Under I r r a d i a t i o n  Effectst', discussed 
t h e  nature  of the basic changes of the  b io logica l  mater ia l s  and the  
e f f e c t s  of ionizing radiat ion.  - v i t r o  were very r e s i s t a n t  t o  rad ia t ion ,  the  mechanism of synthesizing 
the  enzymes which were responsible f o r  saccharose, p ro te ins  and nuclei  

Whereas ind iv idua l  enzyme systems & 
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production was much l e s s  r e s i s t an t .  The nucleic  ac id  production was 
changed by 5000 r, pro te ins  by 20,000 r and saccharose by 30,OOO r. 
When p l a n t s  grew o:Lder they became much more resistant t o  radiat ion.  
Sissakian bel ieved t h a t  t he  a l t e r a t i o n s  i n  nuc le ic  ac id  synthes is  were 
e a r i l y  revers ib le .  He emphasized the  g rea t  importance of metabolism 
and t h e  i n t e r a c t i o n  among d i f f e r e n t  synthet iz ing systems which could 
be easily upset  by radiation. 

S issakian  d s o  read a paper, No, 690 by M. N. Meissel (USSR) 
on the  "Biological Ef fec ts  of Ionizing Radiation on Micro-Organismso. 

R, La ta r j e t  (France) discussed paper No. 371, 'The Problem of 
the  Biological  Action of Low Doses of Ionizing Radiation'g by H. 
Markovich, his co-worker, on various e f f e c t s  of low dosage of ionizing 
r ad ia t ion  on lysogenic bacter ia ,  
tremely s e n s i t i v e  -to rad ia t ion  and one roentgen o r  poss ib ly  less w i l l  
i n i t i a t e  the  process. Since the  process was so extremely sens i t i ve  
he thought he might be able  t o  de t ec t  t he  d i f f e r e n t  l e v e l s  of cosmic 
r ad ia t ion  a t  sea l e v e l  and a t  high a l t i t u d e ;  f o r  this reason he had 
car r ied  severa l  f l a s k s  of lysogenic bac ter ia  t o  t h e  t o p  of Mont Blanc 
which he would coLLect again next summer. 

He found the  lysogenic process ex- 

Question: Caldecott (US) asked Sissakian why t h e  concentration 
of S-H2 groups was so high a f t e r  e q o s u r e  t o  rad ia t ion .  
Sissakian pointed lout t ha t  i n sec t s  were extremely r e s i s t a n t  t o  radiat ion.  
If the same mechanism of r ad ia t ion  damage were involved i n  a l l  the  
d i f f e r e n t  kinds of organisms, why did such tremendous va r i a t ion  e x i s t  
i n  s e n s i t i v i t y ?  

Answer: 

The next paper, No. 78, Th .d i e s  on Pro tec t ion  by Treatment 
Before and After Eqosure  to  X- and Gamma Radiation", by A. Hollaender 
and G. E. Stapleton,  was given by Hollaender (US), based on work on the  
mechanism of protect ion against  r ad ia t ion  damage. 
pro tec t ion  of bac te r ia  by chemical compounds and t h e  support of the  
recovery of n u t r i l i t e s ,  t he  ac t ion  of the  four  compounds was compared: 
cysteine,  B-Mercaptoethylamine, S-B Aminoethylisothiuronium, and Tyramine. 

After  a review of 

It w a s  t yp ica l  f o r  all these four compounds t h a t  they  had the  BH2 
group. The most z:icccssful ones were cysteamine and thiuronium. The 
l a t t e r  seemed t o  be of considerable promise s ince  it was qu i t e  s t ab le  i n  
a i r  and had r e l a t i v e l y  low toxic i ty .  The l a s t  p a r t  of the  paper reported 
the  observation t h a t  i n  bac ter ia  t he  mutation r a t e s  produced by r ad ia t ion  
were not  necessa r i ly  proportional t o  the  amount of r ad ia t ion  absorbed, 
bu t  r a t h e r  inverse  i n  proportion t o  the  s u r v i v a l  ra t ion .  The possible  
implicat ion of this f inding was  discussed. 
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J . Maisin (Belgium) discussed protect ive ac t ion  of cysteamine on 
mammdLs i n  his paper, No. 940, "Tissue and Cell Damage Due t o  Radiation; 
Their Consequences and Their Repairtt. He reviewed the work of his group 
and t h e  pro tec t ion  produced by shielding the l i v e r  ag3iost  r ad ia t ion  i n  
h i s  more c l i n i c a l  approaches t o  this problem. 

Several  questions were asked about why the  oxidized as w e l l  a s  
the  unoxidized form of cysteamine protected under ce r t a in  circumstanceg. 
Gray explained that the cysteamine could be reduced i n  the  animal body 
and d id  become protective.  
compound, cysteamine gave them l i t t l e  protection. 

Since bac ter ia  were not able  t o  reduce t h i s  

Fritz-Niggli (Switzerland), i n  commenting on Sissakiants paper, 

She believed she was able  t o  recog- 
reported t h e  de tec t ion  of changes i n  enzymes by d i r e c t  observation of 
the  oxygen consuml~tion in t issues .  
nize changes i n  the  c i t r i c  acid cycle. 

A scheduled paper, No. 932, T h e  Scope of Chemical Protect ion 
against  Ionizing Radiation i n  Mammalstt by D. W e  V a n  Bekkum and J. A, 
Cohen (Netherlands) was not presented. 



SECTION l 3 C  - Biological  Effects  of Radiation: Genetic Ef fec ts ;  
Ruman Implications Radioactive Isotopes and Ionizing 
Radia t ions i n  Agriculture --Radia t ion-induce d 
Gcenetic Changes and Crop Improvement 

I 

by 

, B. Wallace, and Richard S. Caldecott 

Section 13 of t h e  Conference was divided i n t o  two par t s ,  t h e  
f i r s t  deal ing w i t h  human genetics,  chaired by T. Kemp (Denmark), t h e  
second with crop improvements through radiation-induced genet ic  changes, 
chaired by A. Gustafsson (Sweden). 

! 

In  present ing paper No. 238, "The Genetic Structure  of Mendalian 
Populations and i t a  Bearing on Radiation Problemstr, B. Wallace (US) 
emphasized the  importance of he te ros is  and polymorphism, r a t h e r  than 
the  highly uniform genet ic  s t ruc ture  generally ascribed t o  species,  
and t h e  l a rge  proportion of homozygous individuals  r e su l t i ng  from such 
a s t ruc ture .  
the  museum type-specimen, Wallace followed the  breakdown of l*tfl icall t  
thinking t o  t h e  t elm "a l le l s"  it self. 
a l l e l e s  have upon c lose r  analysis been shown t o  be d i f f e r e n t  ( i s o - a l l e l e s )  . 
Polymorphism has been found t o  be extremely common i n  many groups. Wallace 
summarized the  evidence t h a t  supported the  thesis  t h a t  polymorphism was 
the  ru l e  -- not t he  exception -- and t h a t  wild type individuals  were 
l a rge ly  heterozygous. The implication of t h i s  concept f o r  rad ia t ion  
problems was t h a t  genes were acted upon by se lec t ion  i n  heterozygous 
individuals  t o  a g rea t e r  than was generally recognized. If a gene were 
de le te r ious  i n  t h e  heterozygous condition, it would be eliminated from 
a population r a the r  rapidly;  if it were benef ic ia l ,  no matter how rare ,  
it would be favored by se lec t ion .  

S t a r t i n g  with the  idea t h a t  a species could be equated w i t h  

Supposedly i d e n t i c a l  "wild-type1' 

This concept was not contrary t o  the  humanitarian view t h a t  
needless i r r a d i a t i o n  should be kept t o  an absolute minbum, Wallace 
said.  In  t h e  process of e l iminat ion of de le te r ious  genes, harm 
occurred t o  some individuals .  In  f a i rnes s  t o  these individuals ,  t h e  
numbers of de le te r ious  genes must be kept a s  l o w  a s  possible.  

In  paper No. 235, "Genetics Effects  of Radiation i n  Mice and 
Their Bearing on Elstimation of Hw@n Hazards", W. L. Russell  (US) d is -  
cussed inves t iga t ions  i n t o  mutation r a t e s  i n  mice and t h e  harm re su l t i ng  
from these mutations. Russel l  reported a lower mutation r a t e  of 
i r r ad ia t ed  spermatogonial c e l l s  a s  compared t o  the  mature s p e w ,  From 
t h i s  observation i.t was recommended t h a t  males exposed acc identa l ly  t o  
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high doses of i r rad- ia t ion  should r e f r a i n  from procreation f o r  f i v e  weeks 
a f t e r  exposure so  t h a t  exposed sperm would become eliminated and new 
sperm would have formed from i r r ad ia t ed  spermatogonia. 
could be eliminated by t h i s  technique; Russell  emphasized that f u r t h e r  
elimination through i n t e r c e l l u l a r  se lec t ion  seemed t o  be absent. 

Not a l l  mutattons 

Russell  pointed out t h a t  mice i r r ad ia t ed  with 300 r produced, on 
t he  average, 3% Fo 4% fewer offspr ing than unirradlated males. 
ind ica te  the  e f f e c t  of s l i g h t l y  de le te r ious  genes and, hence, r e f l ec t ed  
a not inconsiderable drop i n  ove ra l l  v i a b i l i t y  of f i r s t  generation 
individuals.  

This might 

In paper N o .  449 "The Genetic Problem of I r rad ia ted  Human Popda- 
t ionsll ,  T. C. Car ter  ( U K )  introduced the  concept t h a t  human s o c i e t i e s  
accepted harm t o  a few or a s l i g h t  harm t o  many, i f  these resu l ted  from 
some a c t i v i t y  t h a t  conferred good t o  the  multitude. 
t h a t  t h e  grea t  concern over r ad ia t ion  e f f e c t s  s temed from our i n a b i l i t y  
t o  predict  the  amount of harm and, hence, t o  weigh the  harm aga ins t  t he  
good. 
t o  t e s t  the  models developed on theo re t i ca l  grounds. 
more research on mutations was necessary -- especial ly  research deal ing 
w i t h  low l e v e l s  of i r r ad ia t ion .  
areas  r i ch  i n  granite-bearing rock which had higher rad ioac t iv i ty  could 
be contrasted w i t h  those of a r eas  def ic ien t  i n  t h i s  type of mater ia l  t o  
discover differences i n  mutation ra tes .  

He pointed out  

He pointed out t h a t  more research was neededin population genet ics  
He s t a t e d  t h a t  

He believed t h a t  the  populations of 

Question: 

Were these data  comparable t o  the information i n  mice? 

Ehrenberg (Sweden) s t a t ed  t h a t  bar ley had been ex- 
posed t o  chronic i r r a d i a t i o n  i n  Sweden and ce r t a in  mutation r a t e s  
found. Answer: 
Russell sa id  i n  general  yes,  bu t  t h a t  he did not r ea l ly  have comparable 
treatments. 

Question: 
lack of elimination of mutations a s  i r r ad ia t ed  males aged. He asked 
f o r  the r a t e  of e l iminat ion s t i l l  consistent w i t h  t he  data.  Answer: 
Russell  sa id  t h a t  t h e  analyses were not ye t  f a r  enough along t o  say. 

Wallace (US) s t a t e d  t h a t  Russell  had mentioned a 

Question: Bacq (Belgium) asked i f  there  were evidence of a 
genet ic  recovery. Answer: Russel l  repl ied t h a t  there  was not. 

Gustafsson, a s  chairman, opened the  second par t  of t h e  sec t ion  
w i t h  a statement emphasizing t h a t  99% of a l l  mutations obtained by 
i r r a d i a t i n g  plant  mater ia l  were deleter ious.  
t h i s  was no p a r t i ' a l a r  problem because there  was no remorse over 
%ass-ki l l ing" of an experimental f i e l d  t o  obtain one bene f i c i a l  mutant 

With plant  populations 
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The f i r s t  paper was No. 110, "The Contribution of Radiation 
Genetics t o  Crop Improvement" by W. R. Singleton e t  a l .  (US). The 
s igni f icant  researches of Swedish s c i e n t i s t s  were referred t o  an it 
was mentioned t h a t  they had been ab le  t o  increase y ie lds  of agr icul-  
t u r a l  crops i n  addi t ion  t o  obtaining s t i f f e r  straw and e a r l i e r  ripen- 
ing cereals.  
res is tance i n  peanuts. A t  Brookhaven Laboratory, Konzak had induced 
resis tance t o  stem rus t  and Helminthosporium i n  some of h i s  oat  
mat e r i a l .  

Gregory (North Carolina) had been ab le  t o  induce disease 

Singleton showed t h a t  propoer u t i l i z a t i o n  of a Co60 source 
T h i s  could could augment t h e  Froduction of mutations i n  Zea mays. 

be a very s ign i f i can t  contr ibut ion if the  benef ic ia l  mutations occur- 
red of ten  enough t o  be worked with by p rac t i ca l  breeders. 
every reason t o  think t h i s  would be t h e  case. 

There was 

In t h e  second paper, No. 890, "Studies on Genetic Ef fec ts  i n  
Plants of Ch onic  Camma-Radiationft, Mikaelson (Norway) mentioned t h a t  
I d 9 2  and Gogo had been i n s t a l l e d  i n  a f i e l d  for i r r a d i a t i n g  plant  
material .  He  conducted some important s tud ies  on the  frequency of 
chromosome aberrat ions r e su l t i ng  from chronic i r r ad ia t ion  of 
Tradescantia and showed t h a t ,  per r u n i t ,  chronic rad ia t ion  Mas more 
e f fec t ive  a t  breaking chromosomes than acute i r rad ia t ion .  Relatively 
srall doses of chronic rad ia t ion  produced a high frequency of chronic 
radiat ion produced a high frequency of chlorophyll mutations i n  
barley. 
and abnormal development of flower parts was another manifestation of 
chronic rad ia t ion  of Tradescantia. There was every reason t o  believe 
tha t  pronising new h o r t i c u l t u r a l  species  might be developed using 
t h i s  method. 

A ra ther  high frequency of v a r i a b i l i t y  i n  flower characters 

I n  presenting paper, No. 793, "The Production of Beneficial  
New Hereditary T r a i t s  by Neans of Ionizing Radiation", by L. Ehrenberg 
e t  a l . ,  (Sweden) Ehrenberg s t a t e d  t h a t  recent s tudies  i n  Sweden had 
again emphasized t h a t  induced mutations were an important t o o l  i n  
plant breeding. It, was shown that mutations of a benef ic ia l  nature 
might acconpany chi-omosone anomalies, and Ehrenberg expressed a view 
t h a t  a complete modification of species,  a s  t o  type, would be 
possible. Some mutants produced had grea te r  ecological ranges than 
conventionally derj-ved v a r i e t i e s ,  and it was noteworthy t h a t  mutants 
of the "bright-green" bar ley  required l e s s  nitrogen f e r t i l i z e r  than 
did normal colored va r i e t i e s .  In  addi t ion,  the  br ight  green 
mutations evidenced a g rea t e r  res i s tance  toward ce r t a in  fungi than 
did the  mother s t r a i n .  The v a r i e t y  of sweet lupine now cul t ivated 
i n  Sweden arose from a radiation-induced mutation. 



- 4 -  

A radiation-induced mutant of white mustard, re leased i n  Sweden, 
had a higher gra in  and o i l  y i e ld  than the  o r ig ina l  s t r a i n ,  and was now 
the  p r inc ipa l  commercial s t r a i n  grown i n  Sweden. In addi t ion t o  those 
mentioned numerous o ther  mutants i n  barley,  wheat, peas, and lupine were 
being t e s t ed  i n  l a r g e  sca l e  experiments. 

In  one in s t , i t u t e  i n  Sweden, techniques had been worked out  t o  
help increase t h e  frequency i n  which bud spor t s  were induced i n  f r u i t  
t-rees. 

In  t h e  fourth paper, No. 101, "Ionizing Radiations as a Tool 
f o r  Plant Breeders", R. S. Caldecott (US) placed some emphasis on t h e  
need f o r  increasing our knowledge of t h e  ac t ion  of ion iz ing  rad ia t ions  
i n  seeds and other  plant  organs. He discussed a number of s tud ie s  i n  
which an attempt w a s  mde t o  modify t h e i r  rad iosens i t iv i ty .  
s e n s i t i v i t y  of seeds t o  x-rays could be s t r ik ing ly  modified by 
hydration and oxygenation but  t h i s  had not been demonstrated w i t h  
neutrons . 

The 

The s tud ie s  showed t h a t  more mutations and chromosomal ab- 
e r r a t ions  per u n i t  surv iva l  could be induced w i t h  densely ion iz ing  
radiat ions than with sparsely ionizing radiat ions.  I n  addi t ion,  
p lan ts  from seeds :subjected t o  neutrons were more uniformly injured.  
Caldecott p a r t i c u l a r l y  emphasized the  need f o r  s t rong support of 
bas ic  research programs i n  ag r i cu l tu ra l  i n s t i t u t i o n s  t o  provide the  
plant breeder w i t h  maximum numbers of induced bene f i c i a l  mutations. 

Question: Savalescu (Romania) asked whether or not t h e  
disease r e s i s t a n t  p lan ts  reported by Singleton had been examined 
morphologically f o r  charac te r i s t ics  of b io logica l  s ignif icance which 
were modified by the  radiation. Answer: Singleton sa id  t h a t  such 
s tudies  had been undertaken but t h a t  they were ant ic ipated.  

Question: Bonet-Maurg (France) was pa r t i cu la r ly  in t e re s t ed  
in ion dens i ty  and the  mutations induced from densely ion iz ing  
radiat ions.  
Answer: 
not too much could. be sa id  about it a t  t h i s  time. 

He asked Whrenberg about the mechanism of such radiat ion.  
Ehrenberg repl ied t h a t  it was a most important quest ion but 

Question: Lester-Smith (UK) asked how usefu l  isotopes might 
be i n  a plant  breeding program. Answer: Singleton indicated t h a t  
the only s tud ie s  he was famil iar  w i t h  were i n  Neurospora but  t h a t  
t h e  subject  should be fu r the r  investigated.  

Question: Roche (Venezuela) asked whether or not t h e r e  was 
Answer: information on t h e  e l e c t r o l y t i c  content of hydrated seeds. 

Caldecott s a id  he hod no data. 
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SECTION lL+C - Radioactive Isotopes and Ionizing 
Radiations i n  Agriculture - 
Tracer Studies i n  Agriculture 

E. Epstein 

Chairman, V, F. Kuprevich, (Bye. SSR) spoke b r i e f l y  on the  
t y  of ,he t r a c e r  t r a c e r  technique f o r  e lucidat ing many kinds of 

problems i n  agr icu l ture  and biology. 

Paper, No. 10, **Studies of Special Problems i n  Agriculture and 
Si lv icu l ture  by t h e  Use of Radioisotopes," by J. W. T. Spinks (Canada), 
surveyed Canadian experience, After b r i e f l y  reviewing general p r inc ipa ls  
and questions of methodology, Spinks described t y p i c a l  results of 
t r a c e r  f e r t i l i z e r  experiments. The stage of growth of the  crop, i t s  type 
and var ie ty ,  t h e  type of s o i l ,  placement of the f e r t i l i z e r ,  the  type of 
f e r t i l i z e r  and i t s  r a t e  of application, were fac tors  which influenced the  
uptake of the  f e r t i l i z e r  by the  crop. 
s l i g h t  a t  t h e  l e v e l s  of rad ioac t iv i ty  commonly applied. 

He said rad ia t ion  damage seemed 

The ava i lab le  s o i l  phosphorus ( A )  could be measured by com- 
paring the  percentage of P from the  s o i l  w i t h  t h a t  from (tagged) 
f e r t i l i z e r ,  using t h e  Fried and Dean equation 

A = ( r a t e  of application of f e r t i l i z e r  X - 
$ P fEom s o i l  1 
% P from f e r t i l i z e r  ) 

i 
( 

Spinks next discussed diffusion of ions i n  the s o i l ,  saying 
t h a t  tagging provj-ded the  only means of determining t h e  path of 
f e r t i l i z e r  phosphorus. 
neutron f l u x  proviided an a l t e r n a t i v e  t o  conventional methods. 

Measurement of s o i l  moisture by means of a 

Spinks concluded by discussing radioactive tagging of i n s e c t s  
and pests,  and the  gross movement of nu t r ien ts  i n  t r e e s .  

S. Mitsui (Japan) presented paper No. 1049, "Studies on Plant 
Nutri t ion,  F e r t i l i z e r s  and S o i l  by Use of Radioactive Isotopes.** 
found l i t t l e  loss  of P32 from r i c e  plants  under normal conditions, 
but hydrogen su l f ide  severely in te r fe red  w i t h  normal phosphorus move- 
ment and retent ion.  Fol ia r  absorption of P32 by r i c e  and o ther  crops 
was demonstrated. Field s tud ies  on a moderate scale,  using P32, have 
been conducted, demonstrating very l imited movement of the  applied 
P32 i n  the s o i l .  Mitsui concluded with a consideration of various 
technical  and methodological problems . 

He 
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E. Epstein (US) presented paper No. 112 by Epstein and Hendricks, 
Wptake and Transpoi-t of Mineral Nutrients i n  Plant Roost.l' 
bar ley roots  and various radioact ively tagged inorganic ions, they demon- 
s t r a t e d  three  modes of uptake; ion exchange, diffusion, and ac t ive  
transport .  Of these,  t h e  f i rs t  two were passive, and reversible,  whereas 
the t h i r d  involved metabolic a c t i v i t y  on the par t  of the  t issue.  
hypothesis was advanced, and evidence presented, t h a t  t h i s  ac t ive  
t ransport  involved -the attachment of the  ions t o  metabolically generated 
llcarriers.lf 
ions taken up and t h e i r  mutaul interference.  

Using excised 

A 

Active t ranspor t  was shown t o  be s p e c i f i c  i n  regard t o  the  

R. Scot t  Russell  (UK) presented paper (No. 460) by Russell  e t  al., 
on "Factors Affecting t h e  Avai lab i l i ty  t o  Plants of S o i l  Phosphates." 
Russell  described two methods f o r  a estimating l a b i l e  s o i l  phosphate 
by means of P 32:  i s o t o p i c a l l y  exchangeable s o i l  phosphate referred 
t o  a s  the "Elt value, and the  "All value already described by Spinks. 
Russell took issue with the  i n t e r p r e t a t i o n  of the  l a t t e r  value as  the 
llavailablelt s o i l  phosphorus, and referred t o  t h i s  value as the  Wt 
(Larsen) value. For each s o i l  used, absorption of phosphorus by p lan ts  
increased approximakely l i n e r a l y  w i t h  both the l1E1l and lrLtt values, when 
a l iguots  of a s o i l  t o  which d i f fe ren t  quant i t ies  of phosphate had been 
added were compared. This re la t ionship  did not, however, hold when 
d i f fe ren t  s o i l s  were compared. 

Because of the g r e a t e r  ease of determining the IIE" a s  compared 
w i t h  the rtLfl value,, Russell  expressed a preference f o r  the  former. 

V. 14. Kletchkovak (USSR) presented paper No. 694 on "The Use of 
Tracer Atoms i n  Studying t h e  Application of Ferti1izers.l '  Kletchkovak 
s t ressed  t h e  p o s s i b i l i t y  of dis t inguishing by labe l ing  between applied 
and soil f e r t i l i z e r  elements. He s t a t e d  t h a t  densely spaced grains of 
superphosphate resu l ted  i n  optimal u t i l i z a t i o n  of t h e  applied phosphate 
by young p lan ts  whose root  systems were a s  yet poorly developed. 
l a t e r  stages, b e t t e r  r e s u l t s  were obtained from la rger ,  more widely 
spaced granules because under those conditions, f i x a t i o n  of the added 
phosphate by the s o i l  was minimized. 

A t  

Depth of appl ica t ion  i n  the s o i l  was an important factor .  
r e s u l t s  were obtained by a combination of two types of placement: one 
a t  s l i g h t  depth before sowing t o  give the  young seedlings a source of 
nu t r ien ts  a t  an e a r l y  s tage of development; another more massive 
appl icat ion plowed under, t o  supply t h e  plant during the remainder of 
i t s  growth. 

Best 

Kletchkovsky concluded w i t h  a b r i e f  consideration of experiments 
on f o l i a r  appl icat ion of f e r t i l i z e r s .  
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A. V. Sokolov (USSR) i n  paper No. 695, "Determination of the  
Assimilation Capacity of S o i l  Phosphates and F e r t i l i z e r s  w i t h  t h e  Aid 
of Radioactive Isotopes of Phosphorus11 s t a t e d  phosphatic f e r t i l i z e r s  
might give d i f f e r e n t  r e s u l t s  depending on the  type of s o i l ,  and t h a t  
addi t ion  of phosphat,ic f e r t i l i z e r  might subs t an t i a l ly  reduce the  re- 
l a t i v e  uptake of na t ive  s o i l  phosphate, 

Sokolov discussed the  use and l imi t a t ions  of t he  value des- 
cribed e a r l i e r  i n  the  session as  the  *'A11 (Spinks) or rcLfr (Russell)  
value. He a l s o  con:;idered t h e  equilibrium between s o l i d  phase and 
l i q u i d  phase phosphorus, which could be s tudies  by adding amounts 
of P32 so  small a s  not t o  d i s tu rb  t h e  r a t i o  between the  two quant i t ies .  

0. K. Kedrov-Zikhman (Bye. SSR) presented a paper (No. 716) 
on 11C060 i n  the  Study of t h e  Role of Cobalt a s  a YE.cro-Xlernent i n  Plant 
Nutrition." 
owrld l i t e r a t u r e  t h a t  cobalt  f e r t i l i z e r s  had no s ignif icance f o r  
agr icu l ture ,  bu t  t h a t  this opinion had been refuted i n  the  Bye. SSR. 
He reported various a g r i c u l t u r a l  crops were observed. The e f f e c t s  
depended on the  quant i ty  of lime appl ied,  Cobalt being pos i t ive  i n  
the presence of l i rLe ,  and negative i n  i t s  absence. 
pos i t ive  e f f e c t s  due t o  the  rad ia t ion  from Co 60. 

He s t a t e d  t h a t  t h e r e  was an  erroneous opinion i n  the  

He a l s o  claimed 

H. B. Tukey (US) i n  present ing paper No. 106, l lUt i l iza t ion  
of Radioactive Isotopes i n  Resolving the  Effectiveness of Fo l i a r  
Absorption of Pl'ant, Nutrients" described s tudies  which he and several  
col laborators  rade by means of radioact ive isotopes.  
mineral nu t r i en t s  were r ead i ly  absorbed where applied 'to l e a f ,  stem, 
and f r u i t  surfaces, ,  and even through the  bark of dormant t r ees .  The 
l e a f ,  however, was the  most important organ f o r  en t ry  of nu t r ien ts .  
Movement of mobile elements, such a s  nitrogen, phosphorus , potassium, 
and rubidium, a f t e r  t h e  appl ica t ion  of t h e i r  radioisotopes t o  the  
leaves,  was comparable i n  r a t e  t o  the  movement of the same elements 
absorbed through the roots .  C a l c i u ,  on the  other  hand,did not move 
i n  the  d i r ec t ion  of t h e  root (bas ipe t a l ly )  . 

Radioactive 

Not only t r e e s ,  but herbaceous p lan ts  a s  well  could absorb and 
t rans loca te  nu t r i en t s  i n  t h i s  manner. 

Tukey discussed a number of f ac to r s  which a f fec ted  f o l i a r  
absorption of nu t r i en t s  - temperature, l i g h t ,  pH, and c a r r i e r  of the 
solut ions used, as wel l  a s  var ious cha rac t e r i s t i c s  of t he  plant  t rea ted .  
Tukey f i n a l l y  discussed f o l i a r  appl ica t ions  of C 14 urea and the  loss 
of nu t r i en t s  from the  leaves through leaching. 

A. J. Riker(US) presented paper No. 105, "The Use of Radio- 
ac t ive  Isotopes t o  Ascertain the  Role of Root-Grafting i n  the  
Translocation of Water, Nutr ients  and Disease Inducing Organisms Among 
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Forest Trees" embodying work by J. E. Kuntz, Riker and others.  
ac t ive  isotopes were used t o  t r a c e  t h e  movement of mater ia ls  i n  the  sap 
streams within and among t r e e s .  
indicated,  f o r  some species,  a widespread occurrence of root g r a f t s  by 
which the vascular systems of many t r e e s  were connected. 
have i n t e r e s t i n g  irr~plications f o r  t h e  study of disease suscept ib i l i ty ,  
mineral nu t r i t ion ,  and other  aspects  of t r e e  growth. 
within individual t r e e s  was studied a l s o ,  and marked differences were 
observed between species. 

Radio- 

The experiments and observations 

These findings 

Movement of substances 

Question: Tukey (US) asked about the scope of f o l i a r  nu t r ien t  
studies.  Answer: Kelchkovski (USSR) sa id  f o l i a r  appl icat ion of 
nu t r ien ts  was being used on thousands of hectares. 
valuable f o r  plant:; on poorer types of s o i l ,  
a question by Schuffelen (Netherlands) sa id  the amounts and d i s t r i b u t i o n  
of r a i n f a l l  were inportant considerations i n  t h e  placement of f e r t i l i z e r s .  

It was p a r t i c u l a r l y  
Klechkovski answering 

Question: Epstein (US) asked whether posi t ive e f f e c t s  on crops 
f ron  the appl icat ion of cobalt t o  the  s o i l  were considered adequate 
evidence f o r  c lass i fy ing  cobalt a s  an  e s s e n t i a l  plant nutr ient .  
Kedrov-Zikhman (ByeSSR) answered i n  t h e  aff i rmat ive f o r  those cases 
where the response:; were s p e c i f i c  t o  cobalt .  

Answer: 

I1 sob1  I 



SECTION 1 5 C  - Radioactive Isotopes i n  Physiology and Biochemistry: Animl 
Physiology and Plant Bfochemistry. 

by C ,  Lo C O ~ P  and M. Calvin 

Section 1 5 C  of t h e  Conference w a s  divided i n t o  two parts, t h e  
first, dealing with animal s tudies ,  chaired by A. V. Pal ledin (%e. 
SSR) ; t h e  second,, dealing with p lan ts  
E. C. Wassink (Netherlands), 

presided over by the Vice-Chairmn, 

C . Le Comar opened t h e  first part with h i s  paper, iio e 90, Wadio- 
isotopes in Animal Physiology and Nutritior-Mineral Metabolism" in which 
an overa l l  mechanisn f o r  calcium ion movement in t h e  body was presented. 
The data ex-pla.is,ed t h e  rapid deposit ion cf  such bone-seekers as calcium, 
radium and strontium i r i  the  skelet.on and the  d i f f i c u l t i e s  in t h e i r  sub- 
sequent removal, 
sented both from the vfewpoint of removal of bone-seekers and u t i l i z a t i o n  
i n  nutr i t . ional  studies.  
shown t h a t  c a t t l e  adapted t o  a sub-optimum calcium d i e t  by a reduction 
i n  t h e  f e c a l  eridogeirous ~ O S S . ,  Also, it w a s  demor-strated t h a t  milk w a s  
g r e a t l y  superior t o  hay and grain as a source @f calcium f o r  calves. 

The fmportarxe of t h e  endoganeus f e c a l  l o s s  was pre- 

A s  an  example of r*utrit.ional appl icat ion it w a s  

Methods wem: described for the  shul tdneous  estimation of 
f e c a l  endogenous calcium and phosphcroiis as well as t o t a l  digest ive 
ju ice  calcium and phosphorus c- 

II. H, ussing (Denmark) preseE5ed paper No. 908 Wse of Isotopes 
i n  PermeabCity Studies,'* Ikthods we%' d e s c r i  d f o r  measuring the  
t ranspor t  of radioisotcapes such as NaL2 and Nag through f rog  skin and, 
a t  t h e  s a m e  time, measur- po ten t ia l  differences and e l e c t r i c  currents.  
There w a s  an ideiti-;y between a c t i v e  Na t r a m p o r t  and e l e c t r i c  current 
output which indica-Led that, t h e  a c t i v e  Na t r a m p o r t  was the  sole  source 
of e l e c t r i c  asyra-.et.:ry. 
chemical nature .  In studying the e f f e c t s  of neuro hypophyseal it w a s  
shown t h a t  (a) osmosis through a l i v i n g  membrane could be of the  type 
of bulk flow, (b)  the  layel- acted upon by t h e  hormone was provided 
with pores, ( c )  t h e  hormone acted by increasing the  pore s ize .  

It was concluded t h a t  t h e  operating force was of 

Question: Pora (Romania) asked i f  Comar had taken i n t o  account 
such var iables  as Vitamin D and pzrathormone, and had radioisotopes been 
used t o  study the  e f f e c t s  of these substances on mineral metabolism. 
Answer: Comr repl ied t h a t  a l l  the  s tud ies  described were car r ied  
out w i t h  animals on normal d i e t s  w i t h  respect  t o  Vitamin D and hormones. 
Radioisotopes had been widely used t o  study these substances. For 
example, the  e f f e c t s  of parathormone i n  removing calcium and phos- 
phorus from bone, jn. causing increased ur inary phosphorus excretion, 
and i n  causLng accumulation of calcium ir, t h e  ktdney had been c l e a r l y  
demonstrated by use of t h e  isotope. 
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Question:. 
and C a  on t h e  drag force? 
not  been s tudied i n  d e t a i l .  
f e c t i v e  between pH 7 and 9- 

H,zstings (US) asked what t h e  e f f e c t  w a s  of pH, K 

However, t h e  hormone was optimally ef- 
Answer: Ussing remasked t h a t  these  had 

Question: Eiergmann ( I s r a e l )  asked i f  t h e  inf luence of gly- 
c e r i c  ac id  on i o n  t ransport  had been studied. 
i n  t h e  negative, but. tha t .  it, was a gocd idea.  

Answer: Ussing rep l ied  

C.  Blincoe (,US) then preserited papep No. 275 YJse of Il3' in 
Study of t h e  Influence of Climatic Factors on Thyroid Act iv i ty  and 
Product ivi ty  of Livestock," prepared by Blincoe and S .  Body. 
were described f o r  rneasur tli-poid a c t i v i t y  as fo'llows: (a) maxi- 
mum thyro ida l  uptake of IBf, (b) r a t e  of thyroidal  uptake of 1131, 

Methods 

r a t e  of thyroidal  release of 1131- and (d)  time changes i n  thyroxine 

The l a r g e r  the animal and the  higher the  production l eve l ,  
t h e  grea te r  was the decrease w i t h  r i s i n g  temperature i n  thyroid a c t i v i t y ,  
heat  production, and milk pro2uctiono 
thyroid changes a t  high temperature than did Europe-evolved cows, 

India-evolved cows showed l e s s  

A .  Jentzer  (SwitzerlarLd) then presented an unscheduled paper 
No, 119, "Problems Related t o  the Pos te r ior  Hypophysis Studied by 
Radioactivity." 
would accumulate thyrozine 1131 and t h a t  t h i s  accumulation was 
markedly a f fec ted  by induction sf hlberna t im  o r  anesthesia .  

It was demonstrated t h a t  t he  pos te r ior  hypophysis 

G ,  &Etsui  ( , Japn)  presmted  paper No. 1047 by R. Sasaki, 
"Studies on t h e  Metabolism of Calcium and Phosphorus i n  t h e  Laying 
Hen," describing de ta i led  experiments in wnich Ca45 or p3* were ad- 
ministered t o  hens o r  eggs and the  moirement followed i n t o  the  various 
compartments. 
derived from the  feed., 
embryo comes from the  yolk but t o  a grea te r  extent from t h e  she l l .  

Most of the  calcium required f o r  egg formation was 
The calcium requ-fred f o r  t he  developing 

Paper No. 697 '*Tracey Atoms Used t o  Study t h e  Products of 
Photosynthesis Depending on the  Conditions Under which t h e  Process 
Takes Place" by A.  A .  Nichiporovich (USSR), presented by A. M. 
Kuniz, consisted of an empirfca3_ exterision of t he  observation t h a t  
amino-acids and proteins  were products of t h e  transformation of t h e  
very e a r l i e s t  primary products of phc tosp thee i s .  
t h a t  blue l i g h t  promoted amino-acid and pro te in  synthesis,  as con- 
t r a s t e d  t o  red l i g h t  which was supposed t o  favor carbohydrate forma- 
t ion .  The explanatior, offered w a s  based upon t h e  photosynthetic 
cycle which was described i n  the  next paper No, 259, *'The Photo- 
synthet ic  Cycle" by 14, Ca1vL-i and J. A ,  Bassham, published i n  i t s  
e n t i r e t y  i n  1953 ( V C R L )  arid i r i  ASS 76 ~- 1760 (1954) e 

Kuniz reported 

t 1 5 0 b " i 3  
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Question: Calvin, (US) asked i f  the suggestion were made t h a t  
t h e r e  might exist a major port  of en t ry  of carbon (in subs tan t ia l  non- 
c a t a l y t i c  amounts) i n t o  the reduced material  of t h e  plant  other than 
t h e  carbornlat ion of RuDP t o  PGA, as  was suggested i n  t h e  t e x t ;  i f  so, 
what w a s  it and under what conditions did it function. Kuzin 
answered t h a t  no other point of en t ry  w a s  proposed o ther  than t h a t  
given i n  t h e  **photosynthetic cycle.tt 

Answer; 

Question: Calvin (US) remarked t h a t  i n  view of t h e  known depen- 
dence of t h e  nature of the  secondary products formed (protein,  f a t ,  
carbohydrate) upon t h e  overa l l  l i g h t  in tens i ty ,  had t h e  comparison 
between t h e  effects ;  of blue l i g h t  ( f i l t e r e d  Hg a r c )  and red l i g h t  (in- 
candescent lamp) been made a t  t h e  same incident  quantui r a t e ?  Answer: 
Huzirl PepE ed : Ye:;. 

rophyLtt by T, I. Cadnev and A. A .  Shlyk (Ey.SSR) re or ted a s e t  of 
Paper No, 71.5, W-14 in t h e  Study of t h e  Biosynthesis of Chlo- 

e x p e r h e n t s  i n  which plants  were fed both C b2 and C P4 ace ta te .  

Question: G. Bum (US) questioned t h e  quant i ta t ive  significance 
of t h e  19-day l i f e  of the chlorophyll molecule reported by Godnev i n  
view of t h e  known and expected dependence of the turnover r a t e s  of 
such molecules upon environmental conditions such a s  l i g h t ,  which were 
not reported,  Answer: Godnev s ta ted  t h a t  he recognized such control  
by environmental conditions and indicated some observations of dif-  
feyent t w n o v e r  r a t e s  under d i f f e r e n t  f i e l d  conditions. Detai ls  were 
riot given' 

Paper, No. 459, %ome Aspects of Sucrose Metabolism in Plants" 
by H, K. Por te r  and J. Edelman (UK) reported using sucrose labe l led  
se1ectivel.y i n  e i t h e r  half (glucose or f ruc tose)  of the molecule, 
the  r e l a t i o n s h i p  between t h i s  disacharride and the  f r e e  hexoses, 
ol.igosacharrfdes and  s tarch had been studied, as  they were intercon- 
ver ted by vapious enzymes. 
f ruc tos ida t ion  mechanism and not through the  f r e e  hexoses. 

He reported t h a t  sucrose acted by a trans- 



SECTION 16C - Radioactive Isotopes i n  Physiology 
and Biochemistry: - General 
Biochemistry 

D. E. Koshland, Jr. 

The sec t ion  was ca l led  t o  order by Chairman Hans Ussing (Denmark). 

Paper, No. 456, "Some Recent Applications of T r i t i u m  i n  Bio- 
l o g i c a l  Research", by R, F. Glascock ( U K ) ,  described a new methods of 
tritium ana lys i s  i n  which the  t r i t i a t e d  water was reacted with bu ty l  
magnesium bromide t o  produce butane . The method, p a r t i c u l a r l y  valuable 
f o r  mult iple  l abe l ing  experiments, was appl ied t o  s tud ie s  of f a t t y  ac id  
synthesis.  
r a t i o ,  tritium t o  deuterium, was d i f f e ren t  a t  a s i t e  of ne t  synthesis  than 
a t  a s i t e  a t  which only turnover was occurring. 
ments were a l s o  used t o  show t h a t  i n su l in  and glycerol  s t imulate  f a t t y  
a c id  synthesis  by independent mechanisms . 

It was shown tha t ,  i n  agreement with theory, t he  i so top ic  

Double l abe l ing  experi- 

The next paper, No. 710, presented by A .  V. Pal ladin (Ukr, SSR) 
and t i t l e d  Wse of Radioactive Isotopes i n  t h e  Study of t h e  Functional 
Biochemistry of t h e  Brain" by Pal ladin and G. E. Vladimirov, reviewed 
the work of many i n s t i t u t e s  on turnover s tud ies  i n  b ra in  t i s sue .  
radioact ive carbor. and phosphorus, experiments found t h a t  turnover of pro- 
t e i n  proceeded more rap id ly  i n  the  funct ional ly  corc@lex and phytogenetically 
young sec t ions  of t h e  cen t r a l  nervous system than i n  t h e  o lde r  and 
simpler p a r t s  
porat ion of d2 i n t o  ribonucleic acid,  phospholipides, e t c .  , whereas 
narcosis  caused a decrease i n  t h i s  incorporation. 

Using 

Another conclusion was t h a t  exc i t a t ion  increased incor- 

Next, D. E. Koshland, Jr. (US) presented paper No. 262, W s e  of 
Isotopes i n  the  St,udy of Enzyme Mechanismsf', which deshribed two general  
types of i s o t o p i c  use i n  t h i s  f i e l d :  (a) t he  use of a labe led  atom t o  
de l inea te  the  type of enzyme-substrate intermediate i n  a complex 
enzymatic reac t ion  and (b) t he  use of isotopes t o  subs t an t i s t e  a theory 
on t he  nature  of enzyme catalysis .  
problem of paptide-cond formation and establ ished t h a t  i n  t he  synthesis  
of glutamine a phosphorylated intermediate must be involved. 
second appl ica t ion  was t o  a t heo re t i ca l  predict ion of bond-spl i t t ing 
which was supported by i so topic  experiments with inver tase  and beta  
glucosidase. 
c a t a l y t i c  groups .was a niajor f ac to r  i n  enzyme catalysis .  

The f i rs t  appl ica t ion  was t o  t h e  

The 

The theory thus supported was t h a t  the  o r i en ta t ion  of the  
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A paper by I?. J. Dixon (US), "The Role of Radioactiv Isotope in 
Immunological Invesl;igation", described t h e  appl ica t ion  of SY5 and 
s tudies  on immunity. 
i n  t he  primary response was manimum near  the  end of t h e  period when 
antigens could be detected i n  t h e  host, and t h i s  r a t e  decreased pre- 
c ip i tous ly  t o  negl i ,gible  l e v e l s  sho r t ly  a f t e r  t he  ant igen could no longer 
be detected.  I n  contrast ,  during the  secondary response antibody 
synthesis  was demonstrable for long a f t e r  t h e  elimination of t h e  antigen. 

t o  
The t r a c e r  s tud ies  showed t h a t  antibody synthesis  

E. D. Bergman ( I s r a e l )  presented 3%" next paper, No. 776 f o r  
B. Shapiro and G. Rose, "Application of C 
Study of Adipose Tissue Metabolismtt. 
radioact ive subs t r a t e s  which showed t h a t  lower f a t t y  ac ids  were ac t iva ted  
a t  a considerably slower r a t e  than the  higher f a t t y  acids.  
increased glycogen synthesis  due t o  a block i n  the  catabolism of 
glucose beyond t h e  glucose phosphate stage,  and a divers ion t o  glycogen 
synthesis.  

-Labelled Substances i n  t h e  
Bergman described the  use of 

Starved r a t e  

P. Fromageot (France) presented paper No. 377, t lUt i l iza t fon  
of Sulphi tes  by Higher Animals", by Fromageot and F. Cahpeville. Re- 
ac t ions  p a r a l l e l i n g  the  carbon dioxide f ixa t ion  and transamination 
react ions were observed f o r  SO2 and sulphur compounds. I n  accordance 
w i t h  deductions by analogy it was possible t o  i s o l a t e  cys te inesu l f in ic  
ac id  formed by transamination from sulfinylpyruvic acid.  

_. 
Paper No. 686, "Investigation of t he  Incorporation of Amino 

Acids i n t o  Proteins  2-1 Vivo and In vitml ' ,  by V. N. Orekhovich, pre- 
sented by A. M. Kuzi-), described the incorporation of labeled 
amino ac ids  i n t o  proteins .  In chicken eggs the  t r a c e r  s tud ies  dhowdd 
t h a t  t he  pro te ins  of t h e  yolk and the  w h i t e  of t he  egg did not incor- 
porate radioact ive carbon, whereas the  embryo proteins  did. I n  
guinea pigs it was shown t h a t  healthy pigs incorporated the  C 14 of 
labeled glycine i n t o  t h e i r  collagen and procollagen, whereas scorbut ic  
animals d id  not.  The authors concluded t h a t  incorporation of amine 
ac ids  occurred only i n  t h e  course of synthesis of t he  proteins  and 
not a s  a r e s u l t  of renewal. 

Paper No. 260, presented by G. B. Brown, "Pathways of 
Biosynthesis of Nucleic Acids", described using two o r  t h ree  isotopes 
and determining t h a t  t h e  purine r ing  remained i n t a c t  during ce r t a in  
metabolic transforrq.ations. Likewise the  pyrimidine-riboside moiety 
was t r ans fe r r ed  i n t a c t ,  but  t he  phosphate was metabolized independently. 
Direct conversion of r ibosyl  t o  deoxyriboxyl der iva t ives  was indicated by 
comparison of i so top ic  r a t i o s  . 



The f i n a l  paper, No. 457, "Studies on the  Incorporation of Radio- 
ac t ive  Presursors In to  t h e  Nucleic Acids and Related Compounds of Living 
Cellstr, by R. M. S. Smellie and J. N. Davidson, was presented by 
Smellie (UK) 
analyzing the  i so top ic  contents of nucleotides. Applying these t o  the  
problems of nuc le ic  ac id  systhesis in l iv ing  systems, the author found 
t h a t  nuclear RNA turnover was grea te r  than t h a t  of DNA o r  cytoplasmic 
RNA, while DNA exceeded cytoplasmic RNA only i n  the  appendix and bone 
marrow. 

The paper described imporved ana ly t i c  procedures fgr  

DOE ARCWNES 



SECTION 23 C - Fiss ion  Products and Their Applications 

by Bernard Manowitz, B. E. Proctor and Edward Epremian 

Section 23, t he  closing W" Section, w a s  divided i n t o  th ree  par t s ,  
each of which consid.ered a p a r t i c u l a r  peaceful appl ica t ion  of f i s s i o n  pro- 
ducts,  e s s e n t i a l l y  the  wastes from atomic reactors .  In the  first,  radiat ion-  
induced polymerization w a s  discussed; i n  the  second, t he  use of r ad ia t ion  

e l e c t r i c i t y .  
. t o  s t e r i l i z e  food; in the  t h i r d ,  conversion of r ad ia t ion  d i r e c t l y  i n t o  

J. Gueron (France) chaired a l l  t h ree  parts of t h e  section. 

Paper No. 168, presented by J. J, Partin (US), "The Effec t  of 
Gsmma Radiation on %me Chemical Reactions of Possible I n d u s t r i a l  
Importance", by B. C;. Bray e t  a1 reported on radiation-induced polpxwiza- 
t i o n s  and halogenations. Data were given on polymerization of ethylene 
i n  a r ad ia t ion  f i e l d ;  including y i e l d  data and physical propert ies .  

O f  chlorinat,ion of benzene and other  hydrocarbons, Martin sa id  
addi t iona l  compounds seemed t o  be favored with the  production of d i f f e ren t  
products than by the  standard method. 
benzene hexachloride production. 

Cost estimates were given f o r  

Paper No. 465, by A. Charlesby (US) *%Recent Developments in the  
I r r ad ia t ion  of Long-chain Polymers" discussed the  mechanism of cross- 
l ink ing  and chain4Leavage. G e l  formation in d i l u t e  so lu t ions  provided 
a technique f o r  t he  study of t h e  d i r e c t  and ind i r ec t  e f f e c t s  of ioniza- 
t ion. 

Question: k g a t  (France) commented t h a t  t o  achieve rapid u t i l i -  
l i z a t i o n  of f i s s i o n  products it would be necessary t o  experiment w i t h  
appreciable quan t i t i e s  so t h a t  t he  e f f e c t  of i n t e n s i t y  on reac t ion  r a t e  
and on reac t ion  products could be determined. He pointed out t h a t  
weak sources would :spread out evenly so t h a t  there  were homogeneous 
f i e l d s  and t h i s  miglit t u r n  out t o  be more useful  than very intense 
sourcese The answer was required soon. A s  an example, in the  polymeri- 
zat ion of methyl methzcrylate 100 c u r i e s  a t  one i n t e n s i t y  could produce 
20 t o  25 tons a year. 
was increased by a .factor of less than two. 
as  a funct ion of dcse r a t e .  
bay of describing r ad ia t ion  processes. 

Ely increasing t h e  i n t e n s i t y  fourfold,  t h e  y i e ld  
G values should be given 

The y i e l d  of primary r ad ica l s  was a b e t t e r  

Answer: Martin remarked t h a t  t he  comments were wel l  made on 
The University of Michiganos c a l c u h t i o n s  assumed i n t e n s i t y  e f f e c t .  

a l i n e a r  e f f e c t  bemuse it gave a conservative cos t  estimate.  
ments in the  benzene hexachloride system indicated t h a t  t h e  y ie ld  was 
irLdeper,dent of dose r a t e  

Experi- 



c/  , , 

Question: Leveque (France) asked for an explanation for t h e  
d i f fe rences  in polyethyLene y ie ld .  
and pressore, a c o x a i n g  t o  t h e  data  given, gave d i f f e ren t  r e s u l t s  by 
a f a c t o r  of 3 *  
y ie ld  w a s  found. Jhhi'bitor s tud ie s  ( 2) were car r ied  out t o  f ind  the  
reason f o r  t he  va r i a t ion ,  and very pure ethylene w a s  used. The y ie ld  
f o r  pure ethylene w a s  four  times g rea t e r ,  The va r i a t ion  probably was 
due t c  an i nh ib i to r  and very pure chemicals would give higher yields .  
The same e f f e c t  was observed i n  hydrocarbon halogenation. 
f i c a t i o n  technique vias being worked out involving a short  rad ia t ion  
exposure, then a d i s t i l l a t i o n .  
ments arid gave a higher y ie ld .  

Tests  a t  t h e  same temperature 

Answer: Martin r e p l i  d t h a t  a va r i a t ion  in polyethylene 8 

A new puri- 

The d i s t i l l a t e  w a s  used in the  experi- 

Qwstion: Itrimus (Rumania) reported exploring several  methods 

A l l  methods gave t h e  same yield.  
f o r  making benzene hexachloride h c l u d i n g  W, f r e e  r ad ica l s  (without 
light), l i q r l d  C 1  2 (withcut l i g h t ) ,  
Dpimus believed thai; gamm x d i a t i o n  would be superior because it 
x o d d  give a greatei- output. Kartin said the  problem of 
ixrasing t h e  per cent of gamm isomer w a s  being worked on and r e s u l t s  
indicated t h a t  t h e  y ic ld  depended on temperature r a the r  than intensity. 
Temparatures of O°C and lower were now being invest igated with a hope 
of increas i rg  gamma isoner y i e ld ,  

Answer: 

Questiori: #J0 Gueron (France) asked i f  Nartin could compare the  
polye+,hylene prepared o r  mcdified through r ad ia t ion  w i t h  t he  German 
polyethykne p o l p e r  recent ly  praduced. Answer: I h r t i n  rep l ied  t h a t  
Ziegler procsss mater ia l  was riot ava i l ab le  so no d i r e c t  comparison 
CoLiki be made, b ~ t  pyobably t h e  r ad ia t ion  polymer w a s  more highly 
cross-LiFked, 
Both Zfegler  and ra3Lation polymers were more c rys t a l l i ne  than the  
sts::dard polyethyle2e 

Char l aby  (US) remrked  t h a t  dens i t i e s  could be compared. 

Nagat (Frarce)  s t a t ed  t h a t  Charlesby mentioned an O2 ef fec t .  
kkgat noted tnat O2 p:i.ayed zn fmportarit part in t h i s  work, 
ayd the  French had shom throcgh infra-red spectroscopy t h a t  0 
ictramGlecuiar br idges-  
the? peroxide groups. 
t o  a i r  i r r ad ia t ed  polyethylene heated a t  120°C The polyethylene was 
s&lled and prompt polyrxerizatiori occ,urred. 
f ixed  i n  P. E, chains t o  form a graf ted  copolymer, This offered a new 
4~ay of mking a mater ia l  d t f f i c u l t  t o  prepare by other  techniques. 
t k e  g r a f t  opera t ic? ,  mereover, the  form of t h e  material  was retained. 

The Russians 
created 2 Some of these  broke a t  80°C t o  15OoC -- possibly 

?+hgat s a i d  t h a t  i~ France they added a c r y l o n i t r i l e  

The polyacry loni t r i le  was 

I n  

Graft CGpOIp?im5 ef f  er3d a rapid appl ica t ion  of rad ia t ion  since 
t d k . i q u e L  were ais~p-,? and t h e  3ose r ep i r emen t s  were lowe  

17 prssentiyg Paper No., 172, '9Progrz.s~ and Problems ir, the  
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Development of Cold .  S t e r i l i z a t i o n  in Foods" by B. E. Proctor and S .  A. 
Goldblith (US), Proctor gave a concise review of ll years' endeavor i n  
t h e  f i e l d  of rad ia t ion  s t e r i a i z a t i o n  a t  Massachusetts I n s t i t u t e  of 
Technology, 

He reported t h a t  t h e i r  data  r e l a t e d  t o  various types of micro- 
organisms and t h b i r  s e n s i t i v i t y  t o  rad ia t ion ,  the  considerations necessary 
when determing the  magnitude of t h e  s t e r i l i z i n g  does, t h e  e f f e c t  of radia- 
t i o n  changes on food compoRents a d  t h e  f z c t o r s  which influenced such 
change. 
su l ted  from coml~ir-jxg one radio-sersit ive cheillical compound with another 
which changed t h e  c e n s i t i v i t y  of t h e  two components. 
might be used t o  advar_tage irz same food radiatioK s t e r i l i z a t i o n  pro- 
cesses  by using same compomas t o  protect  others.  

Iie f w t h c r  report-aa the  protect ive actfor2 which may have re- 

This phenomenon 

He emphasi:zed t h a t  some f o d  enzymes required 10 t o  X, times 
t h e  normal. food s ter-2izat i .cn dose, which w a s  a p p r o x b t e l y  2 mill ion 
rep.  f o r  t h e i r  ihac t iva t ionU This indicated t h a t  some other  means of 
enzyme iractivatioi;  night be required. One suggested p o s s i b i l i t y  w a s  
high-f requency h ea-t ir.g by s l e c t r i  c i t y  

The probiejx iri food s t e r i i i z b t i o n  by rad ia t ion  today r e l a t e d  
primarily t o  changes in flavo?, color and tex ture  which might and fre-  
quelntly did occur '3t s t e r i l i z a t i o n  l e v e l s ,  
a l l e v i a t e d  by i r radiat ior i  of f o d  i-r the  frozen s t a t e ,  i r r a d i a t i o n  in 
i n e r t  atmospheres, or addi t ion of f r e e  r a d i c a l  acceptors such as ascorbic 
a c i d ,  

These changes might be 

Ihch study nras being given f.0 these  and a l t e r n a t e  means of con- 
troll irLg cha...g 7- e s ,  

Complete a risw e r  s for pcmanent pres  crTvation w i t  li no (3 e t  e c tab le  
changes were beir1.g sought ky many sc ien t i s tas ,  
ra i sed  c o c c e x i ~ e  whether any compounds of to;,ic nature might be 
f o r m d  by irra,diarixg foods and numerous t e s t s  were cur ren t ly  under way 
t o  determhe thesc f a c t s .  Limited published repor t s  indicated no toxic  
f a c t o r s ,  but some loss of n u t r i t i v e  values s u c k  as a l s o  occurred i n  
commercial thermal food processing- 

Speculation had been 

That foods, pharmaceuticals and t i s s u e e  might be adequately 
s t e r i l i z e d  by ionizing rad ia t ion  was covlT an establ ished f a c t ,  and the  
l e v e l s  and types of rad ia t ion  t h a t  might accomplish thFs s te r iZiza t lon  
were kriown, in any typ;: of c o n t a k e r  cur ren t ly  used f o r  processed foo6s. 

-_y Question: Ciomr. (US) wanted t o  b o d  what time and e f f o r t  were 
~ e c - s s a r y  t o  detemfke by laboratory t e s t s  whether foods subjected t o  
radlat icr i  s t ,er i9iykt ioc might net, produce changes unde=.irable from a 
heal th  standpckt when t h e  food w a s  k g e s t e d .  Answer: Proctor answered 
t h a t  the type a,Yid e x t m t  of tests out,fined by t h e  Uo S, Food ar,d Drug 

http://ster-2izati.cn


Administration r e q c i r a  t h e  feeding of l a rge  numbers of laboratory animals 
through severa l  ge::.eraticw.z f w  growbh and reproduction evaluation, and 
t h e  feedbig of a lhrger  a n - k l  type,  such as dogs, for a period of a 
year. 
food 

Tests might recpire two years  for t h e  convideration of any spec i f ic  

Paper Nc, 225, *PHeaLsfh ProtectioL. Against Food-Borne Pa ras i t i c  
Diseasas with Particuiar Rtf3rFnc-e t o  Coxitrol of Trichixosis" by H. J. 
a n b e r g  and S. E, Gou:k! WEIS p_r?sented by Goaxberg, who t o l d  of several  
years* study cf the dr-.;trust:or, by rafiiiation of la rvae  encysted i n  
meat. H e  s a id  the  results suggested t h a t  i o r i z ing  r ad ia t ion  might a l s o  
be used t o  w n t r o l  such foxi-kme pa ras i t e s  as beef o r  pork tapeworm, 
pork eysticyr-xsi5,  a::d hydatici; ff s h  tapedom in fec t ion ,  Chinese liver 
f luka ,  i r "e . s tba i .  f>>&qe., a m  Gscariaeis,  

Gomkwg dsscribc-9 +,%e t y p i  ca,l. cycle of tz5chi.m la rvae  in man 
ar:d ar&nal.s, and sa id  t n e  krvzie co7L.d be kXGed i n  m e a t  by exposures 
of about 1 W i o r ,  r s p  of 250 kv x-rays or  Co 60 g a m  rays which, how- 
ever, mde the  f l a v c r  cf the pork rancid and sow, About 18,000 rep  of 
Co 60 o r  Cs 1.37 ga.mim 1 q - 5 ~  o r  E5,'300 rep  of 253 k~ x-~ays would. i n h i b i t  
deve1oprnm.t of the l . a ~ ~ a e ,  a i d  produced no de tec tab le  chznges i n  f lavor ,  
texture, or appearance of the pork, 
be accomplished by i5,OOO rep of Co 60, or C s  137 gamas ,  o r  5,000 rep 
of 250 kv x-rays, These r a s d t s  ir,d.icated t h a t  30,000 pep of Co 60 o r  
Cs 137 g a . m s ,  or i t s  equivtt._eiit, &livered t o  pork wouid preverlt and 
erad ica te  t.ric;hinosi s Thers i . ~ ; t ~  no indicat ioL or" de le te r ious  s ide 
e f f e c t s  which w o d d  coct-atiidicate 03 rnedieal 01" biological grouctlds t he  
use of radi.atiol-1 2.5 i?, me;i;.:s of t.;-i.chinosis c o n t r ~ l ,  
t a i l e d  da ta  on mthxs  c f  '.'-;-* L.+ ra6:i;2t.iox3 %est.ing t h e  dcrsage, and the 
ana lys i s  of r e su i t s  bdheri 2.zihst~atory a c d l s  
ar;d noz-irrzdiated 4::ft:stcd r1ea.t 

St,eril.izatiorc of female la rvae  could 

0 -  

Gmberg gave de- 

were fed  w i t h  i r r ad ia t ed  

Gomberg sho-wd 3. Gi.d< of ;r deaigr.ed pla.rLt which could har,dle 
2,000 hogs a day, xrL.3 s-aid m a X 2 - w  K G ~ Q ~  mits c0Uli.d be b u i l t ;  tha t  
semi-skilled persumel eo?dd handle the operatioc,  and t h a t  orJy routine 
materials were need:xl for  t h e  strmt_wasa H e  reported t h a t  init.ia1 con- 
t a c t s  hr i . t J i  the IPJclrllti Hesith Organization irciicated WHO w a s  w i l l i ng  t o  
a c t  as a. coordinatf:rLg zger;zy for br ixg i rg  together  research workers in 
va.ri.ous parts of thl2 wrld t.0 study the  problem of construct ing plilot 
p l an t s  0 



di rec ted  a t  deterrni_nhg the sinsitLve points  i r r  t h e  cycle,  
from Leborgne (Urqguay) about nydatid, Gonberg urged t h a t  t h i s  problem 
be studied i n  Soux!? America where hydatid w a s  most prevalent. 

To a question 

In  presetting Paper Noo 175, *W=vil izat , ion of Medical Supplies 
with G a m a  Radi$:on", hy Lo E, E~CIK~:IL a ~ d  J, UT, Elmer, Brownell indi- 
cated medical dresskgs,  c0tt.o:- g t i u r  frstrummts arid spec ia l  items 
such as human bone might be ste:5-lzea by t h e  ase of gamma radiat ion,  
as might pharmaceuticals ac-d %?3,fbio+-ics, 

Buik medica1 supplies could be s t e r i l i z e d  i r ~  t h e  final packagees 
wZth possible  savicgs in packaging c o s t s ,  
because of L t s  grrzt depth ~ f '  pe:etrat3ur-s, ar-d fo.imd the dosage f o r  com- 
p l e t e  steril.iza+,ion was 2 miUior.. r t p ,  

H e  advocated gamma rad ia t ion  

Ter;tative specif icat ions foi. ar_ ir-st.aX.ation were given , to- 
gether with eaLcq5.atior_s fcr a prti',n~Tvm=y aesign hfnicr could be used 
t o  i r r ad%te  bulk medical supplies fr, packages ( 4 W + ~ x A f )  using cooling 
r e a c t a r  fuei. elemer*ts as a source of radiatioxi, 

The t n i r a  p i r t  of the s4c7i31:. cwxmned. wrth conversion of 
r a d i a t i o n  d b e c t l y  frLt t ,  eLectr ic i tp ,  m s  oper-ed by E, Haeffne- (Sweden) 
who gave Paper Nc. '794, "Study on t h e  Propert ies  of an ELectzolytic Cel l  
Corisistirg of a: Eectrodf:  System ir a CNoroform Alcohol Solution Under 
Gamm Irnradiakior:~~, by G o  G e  0ctcrll;iLclh s;d Haeffner. Haeffner described 
a cell! co=ls'lstirg of gr.%phlt,e and Lcaa r-:ectrGdes with a chloroform- 
alcohol  e lec t royie  DetaLLs were g ; w r  f c 3 r  tlie behavior with various 
compzsitioi,s of e2 E ~ T T C ~ ~ ~ X ,  ? T ; i r i o A s  1TnrdCiat,ion exposures, e tc .  The 
e f f ic iency  of t.ht c 5 i j  i ~ -  c<smy:rtin< gama FxEation t o  e l e c t r i c i t y  was 
O 0 9 $ "  
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s o b e d  in t h e  use of these devices were rad ia t ion  damage, r a d i a t i o n  shield- 
hg, arid t h e  high cos t  of radioactive material. 

Question: Turkevich (US) asked whether there  w a s  any hope of im- 
provis4 t h e  e f f ic iency  of the c e l l  described by Haeffner and, if SO, by 
what means. Answer: Haeffner said t h a t  exclusion of oxygen from t h e  
so lu t ion  gave a five-fold increase in current;  other  means might come 
from fur they research. 

Question: Gueron (Frsnce) asked what part of the  output came 
from absorption of rad ia t ion  and what from chemical react ion.  
Haeffcer w z s  unable t o  say but welcomed a suggestion by Gueron t h a t  
t r a c e r s  b z  used t o  invest igate  t h i s  point. 

Answer: 

Qiestion: Haeffner asked about the  probabi l i ty  of low-cost 
i so topfs  i n  t h e  f u t u r e  so t h a t  an atomic ba t te ry  could be operated a t  
higher power and hence higher efficiezlcy. Answer: Rupp (US) mentioned 
t h e  new f a c i l i t i e s  f o r  isotope production and expresced a hope t h a t  the  
cos t  of isotopes would be grea t ly  reduced i n  the near fu ture .  

Question: Epremian (US) r?oted t h a t  t.here were c e r t a i n  s i m i l a r i t i e s  
betweeir the  semi-coaductor a tonic  ba t te ry  and the  device f o r  conversion 
of s o l a r  energy t o  e l e c t r i c i t y  and asked Linder t o  discuss  t h e  similarities 
and d.if.ferelz@es between these devices. Answer: Linder pointed out t h a t  
1,ot.h the atomic and so lar  b a t t e r i e s  use S i  and p-n junctions,  but ,  of 
tawse, t h e  r a d i a t i o n  used differed,  and t h e  atonic  device would work 
wi th  charged partic:les 
a f fec ted  ody the sixYsce of tl?e corripoizent Ln t h e  solar device while 
pextm-5L-x OCCWPF; ’~  irilth tht: ocher; thus, there  w a s  a difference in 
ge.smetr-jTQ 
cf 6 t o  2.l$, and t h e  a toxic  ba t te ry  now had a 3% value- 
%as I.ar.ge3.y due to the  difference ir, imput energies- 

A n O t . h e r  difference was t h a t  v i s i b l e  rad ia t ion  

With regard to ef f ic ienc ies ,  t h e  solar b a t t e r y  had a value 
This difference 


