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t h e  e x i s t e n c e  of a l e t h a l  effect ,  r e s u l t i n g  m o s t  p r o b a b l y  
f r o m  t h e  i n f l u e n c e  of cosmic  r a y  s how er s  u p o n  t h e  
e m b r y o s .  H o w e v e r ,  e v e n  t h e s e  u n a m b i g u o u s  r e s u l t s  ob-  
t a i n e d  in  e v e r y  s ingle  case  i n v e s t i g a t e d  are  n o t  y e t  
c o n v i n c i n g .  I t  s eemed ,  t he re fo re ,  n e c e s s a r y  t o  in-  
v e s t i g a t e  t h i s  l e t h a l  e f fec t  u p o n  a g r e a t e r  n u m b e r  of 
a n i m a l s ,  t h u s  e n a b l i n g  a s t a t i s t i c a l  check .  

Experiments on white mice. T h e  e x p e r i m e n t s  were  per -  
f o r m e d  in  t h e  w o o d e n  t o w e r  l a b o r a t o r y  of t h e  i n s t i t u t e .  
T h e  a n i m a l s  were k e p t  in  a glass b o x  of 6 0 ×  130 c m  
bas i s  a n d  40 c m  he igh t .  E l e c t r i c  h e a t i n g  m a i n t a i n e d  a 
t e m p e r a t u r e  of  25 -30  0C w i t h i n  t h i s  box .  T h e  f r e sh  a i r  
e n t e r e d  n e a r  t h e  b o t t o m  of t h e  b o x  a n d  cou ld  e scape  
u n d e r  t h e  glass cover .  T h e  a n i m a l s  were  i n s t a l l e d  im-  
m e d i a t e l y  be low t h e  glass c o v e r  in  14 s e p e r a t e  cages  w i t h  
a l u m i n i u m  walls,  a sbes to s  base ,  a n d  c o v e r e d  w i t h  a wire  
ne t .  L e a d  of  16 m m  t h i c k n e s s  w as  p l a c e d  e x t e r n a l l y  
u p o n  t h e  glass  b o x  a t  a h e i g h t  of 10 c m  a b o v e  t h e  a n i m a l s .  

F i r s t  s e t :  H e r e  o u r  a i m  w as  on ly  t o  p r o v e  a n e w  t h e  
e f fec t  of  t h e  showers .  All  t h e  a n i m a l s  were  k e p t  u n d e r  
lead.  23 a n i m a l s  d e l i v e r e d  i n  t h e  cou r se  of  t h r e e  m o n t h s  
139 l iv ing ,  a n d  14 d e a d  y o u n g ;  f r o m  t h e s e  139 a n i m a l s  
99 p e r i s h e d  w i t h i n  a week  a f t e r  t h e i r  b i r t h .  T h e  m e a n  
loss was  82 :t: 7 p .c .  

T h e  c o m p u t a t i o n  of t h e  e r ro r  was  p e r f o r m e d  b y  
r e c k o n i n g  for  e v e r y  a n i m a l  s e p e r a t e l y  t h e  r a t i o  of t h e  
s t i l l - b i r t h s  p lus  d e a d  y o u n g  to  t h e  s u m  of al l  t h e  a n i m a l s  
w i t h i n  t h e  l i t t e r .  T h e  s t a n d a r d  d e v i a t i o n  f r o m  t h e  m e a n  
v a l u e  of t h e  23 cases were  t h e n  c o m p u t e d  for  e a c h  in-  
d i v i d u a l  case,  a n d  w i t h  t h e  m e t h o d  of t h e  l ea s t  s q u a r e s  
we t h u s  d e t e r m i n e d  t h e  m e a n  e r r o r  of  t h e  m e a n  va lue .  

S e c o n d  s e t :  T h e  lead  was  n o w  r e m o v e d  from* one  ha l f  
of  t h e  box ,  t h u s  on ly  a b o u t  h a l f  of  t h e  a n i m a l s  were  
k e p t  u n d e r  lead,  t h e  o t h e r  ha l f ,  in  q u i t e  s i m i l a r  con-  
d i t i o n s  a n d  u p o n  i d e n t i c a l  d ie t ,  we re  k e p t  w i t h o u t  lead,  
b u t  t h e y  were  c o v e r e d  w i t h  a s la te  l a y e r  i n s t e a d  of l ead  
in o rde r  to  secure  i d e n t i c a l  i l l u m i n a t i o n .  W i t h i n  t h r e e  
m o n t h s  21 a n i m a l s  k e p t  u n d e r  lead de l i ve r ed  98 l iv ing  
a n d  4 d e a d  offspr ing ,  bes ides  t w o  cases in  w h i c h  we were  
n o t  ab le  to  c o u n t  t h e  n u m b e r  of t h e  d e a d  young .  O u t  of 
t h e  98 l i v ing  y o u n g  64 p e r i s h e d  w i t h i n  a week  a f t e r  
t h e i r  b i r t h ,  t h e  m e a n  loss b e i n g  

71 ~ 6 p . c .  

T h i s  f igure  is in  good  a g r e e m e n t  w i t h  t h a t  of t h e  f i rs t  se t .  
Conve r se ly ,  o u t  of  t h e  a n i m a l s  k e p t  w i t h o u t  lead,  16 

d e l i v e r e d  93 l i v i n g  a n d  1 d e a d  y o u n g  in t h e  course  of 
t h e  s a m e  t h r e e  m o u t h s .  23 of t h e  93 d i ed  w i t h i n  a week  
a f t e r  t h e i r  b i r t h ,  t h e  m e a n  loss w a s :  

22 :t= 9 p . c .  
T h e  loss d i f f e rence :  

49 ~_ i I  p .c .  

r e p r e s e n t s  t h e  l e t h a l  e f fec t  d u e  t o  t h e  lead  l aye r .  T h e  
ef fec t  c a n  b e  c o n s i d e r e d  as real ,  s ince  i t  is g r e a t e r  t h a n  
fou r  t i m e s  i t s  m e a n  er ror .  I t  is w o r t h y  of m e n t i o n  t h a t ,  
w h e r e a s  al l  t h e  r a b b i t s  b e g o t  u n d e r  l ead  d e a d  of f spr ing ,  
mice  de l i ve r ed  m o s t l y  l i v ing  p r o g e n y ,  which ,  h o w e v e r ,  
p e r i s h e d  w i t h i n  a s h o r t  t i m e  a f t e r  t h e i r  b i r t h .  T h e  b i r t h  
r a t e  was  s l i gh t ly  h i g h e r  w i t h o u t  l ead  t h a n  w i t h  lead.  

S ince  t h e  i n t e n s i t y  of cosmic  r a y  co rpuscu l e s  is 
p r a c t i c a l l y  t h e  s a m e  w i t h  or  w i t h o u t  lead,  t h e  resu l t s ,  
s eem to  i n d i c a t e  t h a t  t h e  biologic  e f fec t  m u s t  be  a t -  
t r i b u t e d  t o  t h e  showers .  (16 m m  of l ead  is t h e  m o s t  
e f f i c ien t  t h i c k n e s s  for  g e n e r a t i n g  ca scade  showers . )  T h e  
d i f f e rence  in t h e  b io logic  e f fec t  of  t h e  s h o w e r  r a d i a t i o n  
c o m p a r e d  t o  t h a t  of  r a d i o a c t i v e  sources  m i g h t  b e  d u e  
t o  t h e  fo l lowing  cause s :  

(1) F r o m  r a d i o - a c t i v e  sou rces  t h e  h e a v i l y  i on i z ing  ¢t- 
a n d  f l-rays a re  n o t  ab le  to  p e n e t r a t e  i n to  d e e p e r  l a y e r s  
of t h e  b o d y ,  a n d  ) , - rays or X - r a y s  p r o d u c e  o n l y  a b o u t  
100 ions pe r  c m  p a t h  in  t h e  b o d y ,  hence ,  e v e n  w h e n  
s t r o n g  sources  a re  used,  i o n i z a t i o n  w i t h i n  a cell w i l l  
n o t  be  v e r y  i m p o r t a n t .  Conve r se ly ,  a cosmic  r a y  p a r t i c l e  
c a n  p e n e t r a t e  t h r o u g h  t h e  who le  b o d y  a n d  p r o d u c e s  
t h e r e  a b o u t  100,000 ions  p e r  c m  of i t s  p a t h .  

(2) T h e  e f fec t  of r a d i o - a c t i v e  r a d i a t i o n  cons i s t s  m e r e l y  
in  i on i za t i on ,  a p rocess  w h i c h  is r e v e r s i b l e  in  c o n s e q u e n c e  
of r e c o m b i n a t i o n ,  w h e r e a s  o n  a c c o u n t  of t h e i r  t r e m e n -  
dous  energ ies  t h e  cosmic  r a y  pa r t i c l e s  c a n  i n i t i a t e  i r-  
r e v e r s i b l e  n u c l e a r  t r a n s f o r m a t i o n s  w i t h i n  a cell. 

(3) I n  t h e  core  of a s h o w e r  t h e  p a r t i c l e  d e n s i t y  m a y  
be  so g r e a t  t h a t  a s ingle  cell is h i t  s i m u l t a n e o u s l y  b y  
m o r e  t h a n  one  ray .  

I t  w o u l d  be  of i n t e r e s t  to  i n v e s t i g a t e  w h e t h e r  t h e  
e f fec t  r e m a i n s  t h e  s a m e  for  shower s  c r e a t e d  in  i r on  
i n s t e a d  of in  l e ad ;  in  w h i c h  case  i t  w o u l d  b e  poss ib le  
t h r o u g h  m a g n e t i z a t i o n  of t h e  i r on  to  s p r e a d  o u t  t h e  
p a r t i c l e s  in  t h e  core  of t h e  s h o w e r  o v e r  a w i d e r  a r e a  a n d  
c o n s e q u e n t l y  t o  e x a m i n e  t h e  i n f l uence  m e n t i o n e d  in  
p o i n t  3 s e p a r a t e l y .  W e  s h o u l d  l ike t o  e m p h a s i z e  t h e  
i m p o r t a n c e  of i n v e s t i g a t i n g  w i t h  a su f f i c i en t ly  l a rge  
n u m b e r  of i n d i v i d u a l s  w h e t h e r  a p e r m a n e n t  m o r b i d  
c h a n g e  does  occur  in  t h e  f ema les  or  no t ,  a n d  f u r t h e r  
w h e t h e r  t h e  o f N p r i n g  b o r n  u n d e r  lead  a re  n o t  more  
r e s i s t e n t  a g a i n s t  cosmic  r a y  showes ,  i .e.  w h e t h e r  a 
c e r t a i n  a d a p t a t i o n  does  n o t  t a k e  place.  E x p e r i m e n t s  
w i t h  th i s  p u r p o s e  a re  n o w  in progress .  

Acknowledgements should be exp~ssed to tlle head and owner 
of the Angora rabbit farm, Mrs. :E. FamNYr, for much advice 
and extreme thoughtfulness, which were a great help in our Angora 
rabbit experiments, j .  BARNdTHY a n d  M. FORRO 

I n s t i t u t e  for  E x p e r i m e n t a l  Phys i c s ,  U n i v e r s i t y  of 
B u d a p e s t ,  J u l y  2, 1947. 

Zusamme~/assu ng 

A n g o r a k a n i n c h e n  u n d  weif3e M/iuse w u r d c n  u n t e r  
e ine r  B l e i s c h i c h t  gez i i ch te t ,  d e r e n  D icke  (16 ram)  die 
g t i n s t i g s t e  f i i r  die A u s l 6 s u n g  v o n  k o s m i s c h e n  K a s k a d e n -  
s c h a u e r n  ist .  Die  V e r s u c h e  e r g a b e n  e inen  0 b e r s c h u B  de r  
T o t g e b u r t e n  u n d  de r  V e r l u s t e  i n n e r h a l b  d e r  e r s t e n  
"~Voche v o n  49 ~ 11% g e g e n i i b e r  d e n  u n t e r  g l e i chen  Be-  
d i n g u n g e n  g e h a l t e n e n  K o n t r o l l t i e r e n .  E i n e  d a u e r n d e  
B e s c h ~ d i g u n g  de r  M u t t e r t i e r e  sowie  e ine  s t e r i l i s i e r ende  
W i r k u n g  s c h e i n t  n i c h t  vo rzu l i egen .  

Urinary Excretion of Water-soluble 
Vitamins and Phosphorylation 

A g a i n s t  t h e  v a l u e  of test doses  a p p l i e d  for  t h e  e s t i m a -  
t i o n  of v i t a m i n  def ic iencies ,  t h e  fo l lowing  o b j e c t i o n  c a n  

3 E .per. 
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be made:  af ter  several thiamin or r iboflavin test  doses 
have  been administered to  the organism, the urinary 
excretiort af ter  the tes t  injections does not  increase, bu t  
changes irregularly. After  the v i tamin  has been given 
for a long t ime, the excret ion gradual ly diminishes, 

In  order to explain this behavior,  we had to examine 
on what  the excretion of water-soluble vi tamins depends 
in the healthy, well-supplied organism. 

For  the p resen t 'we  observed the excret ion of ribo- 
flavin in normal ratsL Riboflavin,  as a component  of 
the yellow ferment,  is used in the tissues in phosphorized 
form. In  one series of experiments  we poisoned the 
rats with monojodacet ic  acid in order to paralyze phos- 
phorylat ion,  in another  series we gave adenosin tr iphos- 
phate  (Atriphos) in order to increase the phosphoryla-  
t ion rate. 

The excretion of riboflavin decreased in the first group 
of rats and increased in the second group. Thus phos- 
phorylat ion influences the excretion of administered 
riboflavin in tha t  it raises the excretion when increased 
and decreases it  when depressed. 

Decreased excret ion after  severM injections of ribo- 
flavin in the normal  organism is probably caused by 
the decrease and perhaps by the exhaust ion of phos- 
phorylat ion.  As regards the  exhaust ion of the phos- 
phorylat ion process in case of sugar in the kidney, 
RUSZNYAK et al. ~ already have given data.  

Adminis t ra t ion of dextrose to rats  decreased the urin- 
ary excretion of riboflavin. We observed the same after 
thiamin.  Both materials are phosphorylated when used 
in the tissues. We suppose tha t  after administrat ion of 
dextrose or thiamin,  the mechanism of phosphorylat ion 
was sooner exhausted.  

The urinary excret ion of riboflavirt and th iamin de- 
pends first of alI on the  s ta te  of saturat ion of the  
organism, while in a normal ly  supplied organism it 
rather  depends on the  phosphorytation.  The  more 
v i tamin  undergoes phosphorylat ion in the body, the 
more appears in the urine, and the lower is the level of 
phosphorylation,  the smaller is the ur inary excretion. 

The fate of the not  excreted and, according to  our 
experiments,  unphosphorylated riboflavin in the organ- 
ism is quite  unexplained. Exper iments  in which we 
determine the riboflavit~ content  of several organs and 
of the whole body of rats after adminis t ra t ion of this 
v i tamin  are going on. I. MAGYAR 

I. Medical Clinic of the P~zm~ny P6ter Univers i ty  of 
Budapest ,  September  18, 1947. 

Zusammen[assung  

In einem geniigend mit  Vitaminen versorgten Organis- 
mus h~ngt die Ausscheidung der wasserlSslichen Vit- 
amine yon der Phosphorylierung ab. Bei Versuchen an 
Ra t t en  zeigte sich folgendes: Wird die Phosphorylierung 
durch Monojodessigs£ure gehemmt,  so wird weniger Ri- 
boflavin ausgeschieden. Nach Darreichung yon Adeno- 
s intr iphosphat  erscheint dagegen mehr  Ribof lavin  im 
Harn.  Die Verminderung der Ausscheidung nach Dex- 
trose oder Thiamin ist  wahrscheinlich darauf  zurfick- 
zufiihren, dab diese Substanzen den Mechanismus der 
Phosphoryl ierung in gr613erem Ausmag in Anspruch 
nehmen. 

1 Detailed data in Acta medica Hungariea, in print. 
ST. RUSZNVAK, M. F6L~I, and G. SZA~6, Exper. ~, 420 (19,t7). 

P r 6 v e n f i o n  de l 'oedhme a igu  e x p 6 r i m e n t a l  
d u  p o u m o n  par  u n  a n t i h i s t a m i n i q u e  

de s y n t h ~ s e  d~riv6  de  la  t h i o d i p h C n y l a m i n e  ~ 

L'ced~me aigu du poumon est dfi ~ une t ranssudat ion 
brusque de s6rosit6 dans les alv~oles et les tissus inter- 
stitiels du poumon X travers  les capillaires pulmonaires. 
Cette s6rosit4 mSl~e ~ Fair remonte  vers les voies respira- 
toires supdrieures et, est expector6e sous forme de spume 
sanguinolente. L'¢ed~me du poumon se distingue des 
autres eed~mes de l 'dconomie par son appari t ion sou- 
daine, son 6volution rapide et ~ventuel lement  sa r6solu- 
t ion complete.  

II est ais6 de provoquer  un oed&me aigu du poumon 
chez le lapin en tui in jectant  une dose suffisante d 'adr6- 
naline par vole intr~veineuse 2. 

Aussit6t apr~s l ' inject ion d'adr~naline, la pression ar- 
t6rielle monte ver t ica lement  5, 20-22 cm/Hg  et s 'y main- 
t ient  2 5, 3 minutes. Le lapin prdsente une apn6e de 
20 ~ 30 secondes apr~s quoi la respiration redevient  rd- 
guli~re. Au bout  de 5 ~ 6 minutes, la pression revient  
son niveau initial tou t  en cont inuant  sa courbe descen- 
dante;  la respiration devient  dyspndique et cette dys- 
pnde s 'aggrave rapidement .  L 'an imal  s'affaisse, il est 
cyanos6, une crise convulsive annonce l ' ex i tus ;  une 
4cume ros~e appara i t  aux narines et ~ la bouche;  la 
pression est voisine de 0 et  l ' an imal  meurt ,  10 minutes 
environ apr~s l ' injection.  

L 'autopsie  r6v~le un cceur tr~s dilat6, des poumons 
6normes, tr&s ced6mati6s, non eollabescent ~ l 'ouver ture  
du thorax.  Ils sont couverts sur de grandes surfaces de 
plages h~morragiques. 

A la dose de 0,25 mg/kg d'adr6naline, 60% de nos 
lapins (17 sur 27) ont prdsent6 ce tableau et ont suc- 
comb6 au plus tard 10 minutes  apr~s l ' injection. Les 
autres ont  surv6cu plusieurs heures. Tous ont  pr6sent~ 
5, l 'autopsie des 16sions nettes d'ced~me pulmonaire.  

Or nous avons constat4 que l ' inject ion pr6alable de 
20 mg/kg de N-dimdthylamino-2-propyl- l - thiodiph6nyl-  
amine (3277 RP) emp~che d 'une  manigre saisissante 
l ' appar i t ion de ce syndrome extrf imement grave dans 
la totali t6 de nos essais (portant  sur 15 animaux).  

Les lapins ayant  re~u une injection hypodermiqued e 
20 mg/kg de 3277 R P  prdsentent  dans les t rente  minutes 
qui suivent  quelques troubles banaux:  14g~re ataxie ou 
atonie musculaire. Or, si nous injectons alors la mSme 
dose d'adr6naline, 0,25 mg/kg, nous constatons que son 
effet hypertensif  est int6gralement conserv6. L 'apn6e 
habituelle est moins prononc6e. Cependant  la dyspnde 
ne se produi t  pus et les an imaux ne manifes tent  pas de 
t irage respiratoire ni de cyanose. La pression descend 
progressivement vers la normale ou un peu au dessous 
de sa valeur initiale et s 'y  maintient .  L 'an imal  ddtaehd 
pr6sente quelques troubles ataxiques dus au 3277 R P  
et se r6tablit  complStement  dans les heures qui suivent.  

Les an imaux trait6s par l ' an t ih is taminique  mon- 
t ra ient  une augmenta t ibn  de volume du coeur com- 
parable aux tdmoins. Par  contre, leurs poumons col- 
labaient  normalement  et ne pr6sentaient  que dans de 
rares exceptions une t6g&re augmenta t ion  de poids. C'est 
ainsi que le poids moyen des poumons des t6moins est 
de 32 g tandis que celui des poumons des lapins trait6s 
est de 13 g, le poids moyen des poumons d 'un  lapin nor- 
maI 4tant  de 10 "X 12 g environ. 

I B. N. HALPERN, Arch. int. Pharmacol. Th6r. 74, 314 (1947); 
J. Allergy 18, 263, ~7~ (1947). 

z HALL*O~ et NEPPER, J. Physiol. Pathol. g6n. la, 887 (1911). 


