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Zusammen/assung 

Eine theoretische Betrachtung der Gleiehungen von 
KLOTZ best/~tigt folgendes: a) die Oa-Aufnahme yon 
HSmoglobin ist n icht  nu r  dutch  statistische Fak toren  
bedingt ;  b) die Bindung der ersten O2-!~olekiJle erleich- 
tert  die Bindung  weiterer Molekiite. Das s teht  in IJber- 
e ins t immung mit  der Annahme yon PAULING. Die phy- 
siologische Bedeutung dieses Ph/inomens wird graphisch 
dargestellt. Es wird eine Hypothese vorgeschlagen, die 
das Auftreten yon hyperbolischen Dissoziationskurven 
unter  bes t immten ]3edingungen zu erklXren vermag. 

Zum Problem des Stoffwechsels 
d e r  B r e n z t r a u b e n s i i u r e  in oi~,o t 

Die Brenztraubens~ure (BTS) verdient  un te r  den 
Zwischenprodukten des Kohlehydratstoffwechsels be- 
sonderes Interesse. Unsere Kenntnisse fiber ihre Um- 
setzung im lebenden Organismus sind ltickenhaft, vor 
allem sind die Ansiehten fiber die bei ihrer Verwertung 
beteiligten Hormone und  Fermente  widersprechend. 
Systematische Untersuchun'gen fiber den BTS-Haus-  
halt beim normalen und  beim alloxandiabetischen Ka- 
ninchen haben zu neuen Resul ta ten gefiihrt, die im fol- 
genden kurz zusammengefaBt sind. 

1. Belastet  man  gesunde Kaninchen mit  0,25 g/kg Na- 
Py ruva t  intraven6s,  dann  kommt  es zu einem steilen 
Anstieg der Blu t -BTS ,  der aber nur  yon kurzer Dauer 
ist. Nach 60 Minuten ist der Niichternwert  fast regel- 
m/iBig wieder erreicht. (Die Normalwerte der BTS ftir 
das Kaninchen  liegen zwischen 0,5 und  2,5 rag%.) Eine 
liingere Ans tauung yon BTS im Organismus wird also 
offenbar dutch das Eingreifen yon l~egulatoren, die die 
BTS-Beseit igung steuern, vermieden. 

2. N immt  man eine gleich groBe BTS-Belastung bei 
einem Tier vor, bei dem dutch Alloxaneinspri tzung ein 
station/irer Diabetes erzeugt worden ist, dann  unter-  
scheidet sich die Blu t -BTS-Kurve  yon der normalen 
durch einen meist noch h6heren Anstieg und vor allem 
durch einen verz6gerten Abfall zum Ausgangsspiegel, 
Nach 60 Minuten liegt die Blut -BTS regelm~iBig tiber 
dem Niichternwert,  diesen oft um ein Mehrfaches iiber- 
steigend (Niichternwerte beim stationAren Alloxandia- 
betes: zwischen 1,3 bis 4,3 mg% BTS). Beim Alloxan- 
diabetes besteht also eine eindeutige Verwertungsst6- 
rung flit exogen zugeftihrte BTS. 

3. Wird bei der Erzeugung des Diabetes eine h6here 
Alloxandosis verwendet,  dann  entwickelt sich beim Ka- 
ninchen ein Zustand yon Glykosurie und Hyperglyk/imie 
progredienter Natnr ,  d.h.  die Tiere geraten unter  fort- 
laufenderVerschlechterung der Stoffwechsellage in einen 
dem menschlichen Coma diabeticum analogen Zustand 
mit stark verminderter  Alkalireserve und  Ketosis. Wit  
konnten  nachweisen, dab bei diesem progredienten Ty- 
pus des Alloxandiabetes die endogene Bildung der BTS 
stark vermehrt  ist. Die zunehmende Hyperpyruvii tmie 
ist ffir diese Diabetesform geradezu charakteristisch. An 
der Siiurevergiftung des Organismus im Pr~koma und 
Koma ist also die ]3TS in nennenswertem 1V[aBe beteiligt. 

4. Angesichts der beiden ]3efunde yon Verwertungs- 
s t6rung exogen zugefiihrter und  yon Ans tauung  endogen 
gebildeter BTS erhebt  sich die Frage nach den Regula- 
torch dieser Stoffwechselsubstanz, wobei der Gedanke 
an das Insul in  am nlichsten liegt. ~Entgegen verschie- 

dentlich in der Li teratur  beschriebenen Befunden haben 
wit keinerlei Beeinflussung des Blut-BTS-Gehal tes  
dutch Insul in feststellen kSnnen. Der Nfichtern-BTS- 
Blutspiegel bleibt unbeeinfluBt, der verz6gerte Ablauf  
der Belastungskurve beim diabetischen Tier wird nicht  
ver/indert, die endogene Hyperpyrnvi i imie im PrXkoma 
und  Koma reagiert nicht  auf das Pankreashormon.  In-  
sulin ist also im BT S-Stoffwechsel kein Regulator. 

5. Die Rolle des Vitamin B 1 als Bestandteil  der 
Carboxylase ist aus Fermentarbei ten  hinreichend be- 
kannt .  Das Vitamin liefert in Form der Aneurinpyro-  
phosphorsiiure ein Coferment, die sogenannte Copyru- 
vodehydrase. Mangelzust~nde an Vi tamin B 1, wie sie 
bei der Beriberi vorliegen, ftihren zu erh6htem Blut- 
BTS-Gehalt .  Diese allgemein bekannten  Tatsachen leg- 
ten  es nahe, die Einwirkung des Aneurins auf die patho- 
logische BTS-Kurve  des alloxandiabetischen Tieres im 
akuten  Belastungsversuch zu prtifen. Das Ergebnis war 
eindeutig:  es gelingt, die diabetische BTS-Kurve  dutch 
Zusatz yon Aneurin zu normalisieren, d.h.  der Ausgangs- 
wert fiir BTS wird nach 60 Minuten wie beim Normal- 
tier erreieht, wenn man eine gr6Bere Aneurindosis 1 
bis 2 Stunden vor der Pyruva tbe las tung  subku tan  
spritzt. Damit  ist der Beweis fiir das akute Eingreifen 
des Aneurins in den BTS-Stoffwechsel erbracht. 

Die ]3eseitigung der endogenen Hyperpyruvi~.mie bei 
progredientem Alloxandiabetes ist ein eigenes Problem. 
Im Zustand des Pr~komas und  Komas handelt  es sich um 
einen mehr oder weniger vollst~ndigen Zusammenbruch  
der wichtigsten Regulatoren und ihrer Stoffwechselsub- 
strate, so dab die Wiederherstellung des Gleichgewichts 
nicht  ohne weiteres von einem Angriffspunkt aus erreich- 
bar  ist. Es ist uns gelungen, auch diese St6rung des BTS- 
Stoffwechsels zu kompensieren, worfiber wir in einer 
nachfolgenden Mitteilung berichten werden. 

S. MARKEES und  F. W. MEYER 

Medizinische Universit l i tspoliklinik Basel und  Phar-  
makologisches Laborator ium der Fi rma F .Hof fmann-  
La Roche & Co. AG., Basel, den 5. Dezember 1947. 

Summary  

Following in t ravenous  injection of pyruvic  acid (PA) 
in . the form of the sodium salt in the normal  rabbi t  the 
level of PA in the blood rises, falling again to the init ial  
level after 60 minutes.  In  the case of the alloxan- 
diabetic animal  the el iminat ion of PA administered in 
equal doses is markedly retarded. If animals are used 
tha t  suffer from a progredient alloxan diabetes leading 
to death in coma, an increased endogenous hyperpyr-  
uvimmia can be demonstrated.  Insul in  plays no par t  in 
the regulat ion o f  PA metabolism; through the appli- 
cation of aneurin,  however, one succeeds in enabling the 
organism to make use of PA. A separate report will deal 
with the complex relations holding in endogenous 
hyperpyruvimmia in coma. 

Lethal Effect of Cosmic Ray S h o w e r s  
o n  t h e  P r o g e n y  of Animals 

The biologic effect of cosmic ray showers on the fertil- 
i ty  of Angora rabbi ts  and white mice was studied. 
Similar experiments with domestic rabbi ts  were previ- 
ously performed by  J. EUGSTER and V. F. HEss 1 on the 

a Der GroBteil der Experimente wurde mit Unterstfitzung der x j. EO6STER and V. F. HEss, Die Weltraumstrahlung und ihre 
Roche-Studienstiftung durchgeffihrt, biologisehe Bedeutung (Veriag Orell FfiBli, Ziirieh 1940), p. 139. 
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Hafelekar  at  a height  of 2,340 m above sea-level. In  
view of the  fact  t h a t  in several points our findings differ 
from those of the aforementioned authors, i t  seems worth  
while to summarize briefly their  results. 

Evas'r~;R and HESS kept  five test  animals in cages 
covered with 18 mm of lead and four control animals 
~vithin the same locality, but  wi thout  lead covering. 
~,¥4 bore wi thout  lead seven living young, whereas, 
when put  under the influence of the showers, she re- 
mained sterile during six months,  al though repeatedly 
copulated. W 2, kept  for eight months  under  lead, re- 
mained sterile af ter  repeated copulation ; copulated with- 
out  lead she gave bir th  to three living young, thereaf ter  
she was still kept  for five months wi thout  lead. The 
autopsy revealed degeneration of the ovary. ]32, after 
being kept  for three months under lead, delivered e ight  
dead, undeveloped embryos;  after t ha t  she remained 
sterile for the following seven months,  albeit  repeatedly 
copulated. Histological analysis showed symptoms of 
cystic degeneration of the ovary. W 1, after being kept  
for five months  under lead delivered five dead, degener- 
a ted young, however, a t  autopsy her ovary  proved to  
be normal. B 1, kept  for four months  under  lead, after 
being removed from the influence of the showers, re- 
mained sterile. The control animals were kept  without  
.lead: C 2 bore four living young, and the autopsy of C 3, 
C4, and C5 revealed normal  ovaries. There is no in- 
dication to be found concerning the offspring of these 
last three animals. EUGSTER and HEss believe tha t  
cosmic ray showers produce in the females (according to 
histologic evidences in their  ovaries) such permanent  
changes as result  either in steri l i ty or in inabil i ty to 
bear normal ly  developed, heal thy progeny. Apar t  from 
the small number  of test  animals--emphasized also by 
the authors- -we should like to draw at tent ion to several 
facts essential for the interpreta t ion of the results. 

First  of all, the conditions in the al t i tude of t tafelekar  
were so abnormal  that ,  judging from the losses in the  
animals '  weights, an accl imatizat ion of several months 
was necessary. 

The inference tha t  the degeneration in the ovaries of 
the animals is due to cosmic ray  showers, i.e. connected 
with  the reported lethal and sterilizing effects, is objec- 
tionable, because out  of the three animals kept  under  
lead and dissected, only two (VV 2, B 2) showed such de- 
generations, and one of these (W2) was even able to 
deliver three well-developed living young, prior to the 
autopsy;  the third animal  (W1), which g a v e  bir th to 
degenerated and dead offspring, had a quite  normal 
ovary. A permanent  morbid change in the females is 
thus only supported by the lethal and sterilizing effects. 

The  lethal  effect itself is questionable, on account  of 
the circumstance that ,  in regard to two rabbits  (B 2, Wl ) ,  
i t  cannot  be decided whether  they  were a t  a l l  ap t  to 
have  l iving progeny on the Hafelekar,  and further,  
because the control experiments in which the bir th  of 
l iving offspring and the two still-births under lead oc- 
curred unfor tunate ly  were made at  different seasons: 
the still-births happened in autumn,  whereas the living 
young were delivered, except  in the case of C2, in the 
spring. 

On the other  hand, the steri l i ty found is rendered 
doubtfut  by the circumstance, known to every  breeder, 
t ha t  the females are fertilizable only a t  certain periods 
(eestrus), which is recognizable by the swoUen genitals 
marked with dark red veins;  and fur ther  t ha t  even the 
males are not  .always inclined to copulation. In order 
to ensure copulation, it is customary to place the male 
previously at  such a distance tha t  he cannot  smell the 

scent of the female and to feed him with germinated rye 
or celery. After  coupling the tw6 animals the copulat ion 
must  take place immediately,  otherwise it is a sign tha t  
the animals are not  in a suitable condition, and the act 
should be tried once more after a lapse of several days. 
These circumstances surely play an even more impor tan t  
rMe, if already the other conditions are abnormal.  The 
fact t ha t  the animals were kept  for several days in the 
same cage indicates tha t  nei ther  the eestrus of the 
females, nor the occurrance of copulat ion were sufficiently 
con troUed; consequently,  we are not  faced in all the  
apparent  cases of steril i ty with a real lack of fertility. 

I t  seemed, therefore, worth while to  reproduce the 
experiments,  giving special care to the aforementioned 
circumstances. The experiments  were performed in 
Budapest  (110 m above sea-level) in an Angora rabbit  
farm under state control, where several hundred rabbits  
were bred. 16 mm of lead was placed above the  one 
inch thick wooden cover  of two of the usual cages, and 
tile control animals were kept  within the same locality, 
only a t  about  2 m distance from the lead layers. The 
control animals were always sister females, belonging to 
the same litter, and they  were copulated with the  same 
male as the test  animals, with a delay of only one day;  
they  gave bir th in every case to normally developed 
young. The ensuing copulation was on all occasions 
watched personally by the head of the farm, who took 
also great  care tha t  the animals were fed with the same 
kind and quan t i ty  of fodder, 

Experiments with A ngom rabbils. Test animal  No. 1 
kept  under lead was delivered after  a normal gestat ion 
of 30 days of one l iving and three days later  of six dead 
embryos,  which perished at  quite  different stages of the 
embryonic  evolution. The same test  animal  after a 
second copulation under  lead remained sterile; when 
removed from the influence of the showers after copulat-  
ing with the same male, she dropped a l iving l i t ter  of 
eight, 

Test  animal  No. 2 begot wi thout  lead four living, 
thereafter,  put  under lead, she dropped five dead and 
again without  lead eight l iving young. 

Test  animal  No. 3 after  copulat ing remained first, as 
welt wi thout  lead as under lead, sterile, after a second 
copulation under lead she gave birth to nine dead young. 
Copulating again under lead and removed from the in- 
fluence of the showers only for the day of the delivery, 
she gave bir th to seven living young. One of these--  
which was thus kept,  except  on the day of its birth, 
constant ly  under lead--was used as 

Test  animal  No, 4. I t  was delivered under lead of four 
dead and wi thout  lead of five l iving young. 

Test  animal No. 5 begot wi thout  lead five l iving 
young, after copulat ing and being kept  for the  whole 
t ime of its pregnancy wi thout  lead, was pu t  under lead 
only the day of the del ivery and dropped six dead young. 

The results are summarized in the following table. 
I t  should be stressed that ,  besides the test  and control 

animals, twenty  other  rabbits were kept  within the same 
locali ty;  the fert i l i ty of all these animals proved to be 
normal, and they  begot during the t ime of the experi- 
ments healthy, l iving offspring. 

Out  of the data  collected in the table we may infer 
tha t  neither sterility, I~or a permanent  change in the 
femMes, in any case not  a change which would affect 
a later  delivery, seems to prevail .  As may  be seen, out  
of the seven copulations under lead only in two cases 
steri l i ty was observed, and the animals removed from 
the influence of the showers always delivered a l iving 
litter. Conversely, there seems to be good evidence for 
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No. 1 

No.  2 
No.  3 

No.  4 
No.  5 

V¢ithout lead I 

4 l iv ing  
s te r i le  

m 

5 l i v i n g  

16 m m  Pb 

l l i v i n g ,  6 d e a d  
s te r i l e  
5 d e a d  
s te r i le  
9 d e a d  

4 dead 
6 dead 

(under Pb only 
for the 
delivery) 

Withou t  lead 

8 l i v ing  

8 l i v ing  
7 l i v ing  

( r e m o v e d  f r o m  
lead  for  

de l ivery)  
5 t i v ing  

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 .  
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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. 


