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An Abnormality of Mammalian Spermatozoa 

LAGERLOF, MCKENZIE a n d  BERLINER, SWANSON a n d  
HERMAN, GUNN e t  al., V~rILLIAMS, HAQ, ]3LOM 1 a n d  
o t h e r s  h a v e  d e s c r i b e d  v a r i o u s  t y p e s  of a b n o r m a l  s p e r m s  
in a n u m b e r  of species  of an ima l s .  I t  a p p e a r s  t h a t  t h e  
fo l lowing s p e r m  a b n o r m a l i t y ,  o b s e r v e d  in t h e  r a b b i t  
s emen ,  h a s  n o t  b e e n  d e s c r i b e d  so far .  

Microscopic  e x a m i n a t i o n  of t h e  s e m e n  s a m p l e s  col- 
l ec ted  b y  m e a n s  of a n  a r t i f i c i a l  v a g i n a  f rom t h e  b u c k  
r a b b i t s ,  s h o w e d  t h a t  a sma l l  p e r c e n t a g e  of t h e  s p e r m  
h e a d s  h a d  p r o t o p l a s m i c  masses  i n s t e a d  of ta i l s  (fig. 1). 
On  h i s to log ica l  e x a m i n a t i o n ,  a la rge  n u m b e r  of t h e  
s e m i n i f e r o u s  t u b u l e s  of t h e  t e s t e s  s h o w e d  a r r e s t e d  sper -  
m a t o g e n e s i s  whi le  o t h e r s  s h o w e d  m a r k e d  a t r o p h i c  a n d  
d e g e n e r a t i v e  changes .  I t  a p p e a r s  t h a t  t h i s  a b n o r m a l i t y  
was  a s s o c i a t e d  w i t h  de fec t i ve  s p e r m a t o g e n e s i s  w h i c h  
u l t i m a t e l y  r e s u l t e d  in t h e  a r r e s t e d  d e v e l o p m e n t  of t h e  
s p e r m  tai ls .  These  i n b r e d  b u c k  r a b b i t s  were  c lassed  as  
in fe r t i l e  in  v i ew  of t h e i r  poo r  b r e e d i n g  records .  I t  was  
i n t e r e s t i n g  to  f ind  t h a t  t h y r o i d  t h e r a p y  s t i m u l a t e d  sper-  
m a t o g e n e s i s  a n d  g r e a t l y  i m p r o v e d  t h e  s e m e n  q u a l i t y  
of t h e  t r e a t e d  b u c k  r a b b i t s .  D e t a i l e d  r e su l t s  will  be  
d e s c r i b e d  e lsewhere .  M. MAQSOOD 

School  of A g r i c u l t u r e ,  U n i v e r s i t y  of C a m b r i d g e ,  E n g -  
l and ,  M a r c h  5, 1951. 

Z u s a m m e n / a s s u n g  

E s  w i r d  e ine  m o r p h o l o g i s c h e  A b n o r m i t A t  de r  K a n i n -  
c h e n s p e r m i e n  b e s c h r i e b e n :  Ans t e l l e  des  S c h w a n z e s  be-  
f i n d e t  s ich  h i n t e r  d e m  S a m e n k o p f  e ine  p r o t o p l a s m a -  
t i sche  Masse.  Diese  A b n o r m i t A t  w u r d e  a m  S a m e n  yo n  
K a n i n c h e n  m i t  seh r  s c h l e c h t e m  F r u c h t b a r k e i t s g r a d  be -  
o b a c h t e t .  Mi t  S c h i l d d r f i s e n t h e r a p i e  k o n n t e  die S a m e n -  
qua l i t i i t  de r  b e t r e f f e n d e n  K a n i n c h e n  im Verg l e i ch  zu 
K o n t r o l l t i e r e n  b e d e u t e n d  v e r b e s s e r t  we rden .  
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Use of Track Autoradiography in Studies on the 
Sulfur Metabolism of Connective Tissue 
P r e l i m i n a r y  Resul t s  obtained on A d u l t  Carti lage 

T h e  p r o b l e m  of t h e  f a t e  of i n o r g a n i c  s u l f a t e  a d m i n i s -  
t e r e d  t o  a n i m a l  t i s sues  h a s  b e e n  d e a l t  w i t h  b y  s o m e  
worke r s  d u r i n g  t h e  l a s t  decade .  BORSOOK et aI. t us ing  

1 H. BORSOOK, G. KEIGHLEY, D. M. YOST, and E. McMILLAN, 
Science ~'6, 525 (1937). 

l abe l l ed  s u l f a t e  in  t h e  h u m a n  b o d y  were  t h e  f i rs t  to 
p ropose  a n  e x c h a n g e  b e t w e e n  i n o r g a n i c  su l f a t e  admin is -  
t e r e d  a n d  t i s sue  su l fa te .  F u r t h e r  s t u d i e s  b y  SINGHER 
et al . l  on r a t s  s h o w e d  t h a t  t h e  r a d i o a c t i v e  s u l f a t e  g iven  
was  he ld  m a i n l y  b y  b o n e  a n d  b o n e  m a r r o w .  These  
f i nd ings  were  c o n f i r m e d  b y  DZIEWIATKOWSKI ~, a n d  the  
s a m e  a u t h o r  (DzrEwIATKOWSKI et al. 3) r e p o r t e d  t h a t  
suck l ing  r a t s  g i v e n  l abe l l ed  s u l f a t e  su l fu r  r e t a i n  S zs in 
a r t i c u l a r  ca r t i l age ,  a n d  i t  is s u g g e s t e d  t h a t  t h e  SasO4-ion 
is used  in t h e  s y n t h e s i s  of c h o n d r o i t i n  su l fa te .  LAYTON 
et al. ~, i n j e c t i n g  p r e g n a n t  r a t s  w i t h  l abe l l ed  sod ium 
sul fa te ,  were  ab le  to  show t h a t  t h e  r a d i o a c t i v e  ma te r i a l  
h a d  c rossed  t h e  p l a c e n t a l  b a r r i e r  a n d  was  f ixed  in 
m e s e n c h y m a l  t i s sues  of t h e  e m b r y o s .  T h e  s a m e  a u t h o r s  * 
c u l t u r e d  t i s sues  f r o m  c h i c k e n  e m b r y o s  of v a r y i n g  age 
on  a m e d i u m  c o n t a i n i n g  ca r r i e r - f r ee  S 3~ as  SO4-ions, 
a n d  f o u n d  a f i x a t i o n  of t h e  i so tope  in  v a r i o u s  t issues.  

To s u m  u p :  t h e  i n v e s t i g a t i o n s  h i t h e r t o  p e r f o r m e d  
h a v e  s h o w n  t h a t  i n o r g a n i c  s u l f a t e  su l fu r  a d m i n i s t e r e d  
is p a r t l y  u t i l i zed  in t h e  t i ssues .  These  resu l t s ,  however ,  
are  m a i n l y  b a s e d  on  s tud ie s  on  e m b r y o n i c  or  growing  
t i ssues .  B u t  i t  m a y  be  s u p p o s e d  t h a t  even  a d u l t  ca r t i l age  
h a s  a c e r t a i n  r a t e  of su l f a t e  ion f ixa t ion .  Ca r t i l ag ineous  
s t r u c t u r e s  wou ld  t h e r e f o r e  be  s u i t a b l e  for a u t o r a d i o -  
g r a p h i c a l  s tud ies .  No i n v e s t i g a t i o n s  on  S 3s a d o p t i n g  the  
a u t o r a d i o g r a p h i c  t e c h n i q u e  h a v e  b e e n  p u b l i s h e d  so far 
as we know.  T h e  new m e t h o d  of t r a c k  a u t o r a d i o g r a p h y ,  
w h i c h  h a s  b e e n  d e v e l o p e d  r ecen t l y ,  g ives  h i g h  s e n s i t i v i t y  
a n d  e f f ic iency  d u e  to  use  of h i g h l y  s e n s i t i v e  nuc l ea r  
t r a c k  emuls ions .  As  S 3s h a s  a v e r y  low fl-ray energy,  
0-169 MeV, t h i s  i so tope  is v e r y  s u i t a b l e  for  t h i s  t y p e  of 
a u t o r a d i o g r a p h y  6. Use fu l  d a t a  r e g a r d i n g  t h e  more  
e x a c t  t o p o g r a p h i c a l  d e t e r m i n a t i o n s  of t h e  l abe l l ed  sul- 
f a t e  ions  m i g h t  t h u s  be  o b t a i n e d  b y  us ing  t h i s  t e c h n i q u e .  

T h e  p r e s e n t  p a p e r  dea ls  w i t h  t h e  u p t a k e  of l abe l led  
su l f a t e  ions  g i v e n  as NazSasO4 in c a t i l a g i n e o u s  t i s sues  of 
a d u l t  r a t s  b y  m e a n s  of t r a c k  a u t o r a d i o g r a p h y .  

E x p e r i m e n t a l  

A d u l t  a l b i n o  r a t s  were  g i v e n  ca r r i e r - f r ee  NaaSa60~v 
b y  i n t r a p e r i t o n e a l  i n j e c t i o n s  in  t h e  fo rm of a s ingle  dose 
of 7-0"10 e c o u n t s / r a i n / 1 0 0  g m  b o d y  we igh t .  A to t a l  
of 19 r a t s  were  used.  

All  t h e  a n i m a l s  were  p l a c e d  in  i n d i v i d u a l  wire  cages 
a n d  g iven  a s t a n d a r d  d ie t  a n d  w a t e r  ad lib. 

T h e  r a t s  were  k i l led  21, 49, 54, 73 a n d  77 h o u r s  a f te r  
t h e  a d m i n i s t r a t i o n  of t h e  l abe l l ed  su l fa te .  B lood  samples  
were t a k e n  b y  p u n c t u r e  of t h e  h e a r t  u n d e r  e t h e r  anes-  
t h e s i a  i m m e d i a t e l y  before  d e a t h .  T h e  t i s sues  to  be 
e x a m i n e d  were  t a k e n  o u t  q u i c k l y  a f t e r  d e a t h  a n d  washed  
in phys io log ica l  sa l ine .  S o m e  n a s a l  s e p t a  were  t a k e n  for 
a c t i v i t y  d e t e r m i n a t i o n s  b y  t h e  use  of a 2-4 m g  p e r  cm" 
m i c a  e n d - w i n d o w  Geiger -Mt i l le r  t u b e .  T h e  b l o o d  was 
p i p e t t e d  d i r e c t l y  i n t o  t h e  m e a s u r i n g  cup ,  h aemo l y s ed .  
d r i ed  a n d  m e a s u r e d .  A c o r r e c t i o n  c u r v e  was  m a d e  to  
ge t  t h e  s e l f - a b s o r b t i o n  of t h e  s ample ,  T h e  n a s a l  sep ta  
were  c l e an ed  f r o m  t h e  m u c o u s  coat ,  r e - w a s h e d  in 
phys io log ica l  sa l ine ,  a n d  d r i ed  f l a t t e n e d  o u t  on  mica  
sheets .  Af t e r  d ry ing ,  t h i n  a reas  were  t r i m m e d  off. The  
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s e p t a  a re  r e g a r d e d  as  " i n f i n i t e l y  t h i c k  s o u r c e s "  a n d  
co r r ec t i ons  for  s e l f - a b s o r b t i o n  were  o b t a i n e d  in accord -  
ance  w i t h  t h e  m e t h o d  of ATENL T h e  a c t i v i t y  was  mea -  
s u r e d  w i t h  a n d  w i t h o u t  abso rbe r ,  t h e  d r i ed  c a r t i l a g e  
we ighed  a n d  t h e  a r e a m e a s u r e d  in a p r o j e c t i o n  a p p a r a t u s .  

Samp le s  of t r a c h e a ,  proc.  ens i formis ,  ear ,  n a s a l  s e p t u m  
a n d  c o r n e a  were  f rozen  in l iqu id  a i r  a n d  d e h y d r a t e d  in 
ch i l led  a n d  d r i ed  a lcohol  a t  - - 3 5 ° C  a n d  e m b e d d e d  in 
p a r a f f i n  in  vacuo a c c o r d i n g  to  a m e t h o d  w o r k e d  o u t  b y  
one  of us  *. 

Sec t ions  cu t  a t  10 /~ were  f loa ted ,  on  n u c l e a r  t r a c k  
p l a t e s  ( K o d a k  N T  4), d e p a r a f f i n i z e d ,  exposed  for 48 
h o u r s  a n d  deve loped .  To ge t  r id  of a c c u m u l a t e d  cosmic  
r a y  t r acks ,  t h e  p l a t e s  were  e r a d i c a t e d  in h u m i d  a i r  im-  
m e d i a t e l y  before  use. D u r i n g  e x p o s u r e  t he  p l a t e s  were  
p l aced  in a cosmic  r a y  shie ld .  A f t e r  t h e  d e v e l o p i n g  pro-  
cedure  t h e  s ec t ions  were  s t a i n e d  in 0.01 pe r  c e n t  Azu r  I 
in 20 pe r  c e n t  a l coho l  a n d  m o u n t e d  in P e r m o u n t .  

T h e  a u t o r a d i o g r a m s  were  s t u d i e d  in t h e  m i c r o s c o p e  
us ing  a 60 × a p o c h r o m a t i c  o b j e c t i v e  a n d  a 15 × com-  
p e n s a t i o n  eye  piece  w i t h  a s q u a r e - n e t  p l a c e d  in t h e  
d i a p h r a g m  w h i c h  l i m i t e d  a n  a r e a  of 1500/~* a t  t h e  
m a g n i f i c a t i o n  used.  T o  ge t  d a t a  o n  t h e  d i s t r i b u t i o n  of 
t h e  t r a c k s  in  t h e  d i f f e r e n t  s t r u c t u r e s ,  c o u n t i n g s  were  
p e r f o r m e d  w i t h  t h e  a id  of t h e  s q u a r e - n e t .  

T h u s  20 c o u n t i n g s  were  m a d e  w i t h  t h e  s q u a r e - n e t  
a r e a  w i t h i n  t h e  c e n t r a l  p a r t  of t h e  t r a c h e a l  ca r t i l age .  F o r  
c o m p a r i s o n  s imi l a r  c o u n t i n g s  were  p e r f o r m e d  w i t h i n  
t h e  c o n n e c t i v e  t i s sue  s t r u c t u r e s  of t h e  m u c o u s  c o a t  
of t h e  t r a c h e a ,  a n d  w i t h i n  t h e  e m u l s i o n  bes ide  t h e  
sec t ion .  F o u r  r a t s  were  used  for  s u c h  d e t e r m i n a t i o n s .  
Two  of t h e m  were  k i l led  54 h o u r s  a n d  t h e  o t h e r  t w o  
77 h o u r s  a f t e r  i n j e c t i o n  of t h e  l abe l l ed  su l fa te .  

Resu l t s  and  d i scuss ion  

Of t h e  19 r a t s  used  in t h e s e  e x p e r i m e n t s ,  15 were  used  
for  a c t i v i t y  m e a s u r e m e n t s  of b l o o d  a n d  n a s a l  s e p t u m  
in t h e  Geiger-Mti l le r  c o u n t e r .  B lood  a c t i v i t y  seems  to  be  
o b t a i n e d  w i t h  su f f i c i en t  a c c u r a c y  (10%) ,  c o n s i d e r i n g  
t h e  g r e a t  i n d i v i d u a l  v a r i a t i o n s ,  b y  m e a s u r i n g  d i r e c t l y  
o n  t h e  d r i ed  s a m p l e .  T h e  d r i e d  f l a t  n a s a l  s e p t u m  is a 
r a t h e r  h o m o g e n e o u s  s t r u c t u r e  w i t h  a n  a r e a  of 25 to  
40 m m  * a n d  a b o u t  100 m i c r o n s  in t h i c k n e s s .  A d i r e c t  
a c t i v i t y  m e a s u r e m e n t  on  s u c h  s a m p l e s  is n a t u r a l l y  
r a t h e r  r o u g h .  W i t h  p r o p e r  co r rec t ions ,  as o u t l i n e d  b y  
ATEN ~, howeve r ,  t h e a c c u r a c y  seems  t o b e q u i t e  suf f ic ien t .  
T h e  r e su l t s  of t he se  m e a s u r e m e n t s  are  s h o w n  in t a b l e  I. 

Table I 

Group 

I 
II  
I I I  

No. of 
animals 

Hours 
after 

injection 

21 
49 
73 

Counts/rain/gin (M) 

Blood Cartilage 

3,000 52,000 
1,300 78,000 

140 8,200 

T h e  f igures  g i v e n  a re  m e a n  v a l u e s  of f ive r a t s  in e a c h  
group .  F r o m  t h i s  t a b l e  i t  is s een  t h a t  t h e  c o n c e n t r a t i o n  
of S 35 in t h e  b lood  falls r a p i d l y  d u r i n g  a r e l a t i v e l y  
s h o r t  t ime .  T h i s  is in  a c c o r d a n c e  w i t h  t h e  r e su l t s  of 
DZlEWlATKOWSKI. I n  c o n t r a s t  to  t h e  r a p i d  fall of t h e  
a c t i v i t y  in  b lood,  a p r o n o u n c e d  r ise is f o u n d  in t h e  
ca r t i l age  of t h e  n a s a l  s e p t u m  fo l lowed b y  a dec rease  of 

1 A. H. W. ATEN, Nucleonics 6, 68 (195o). 
2 B. H. PERSSON (unpublished results). 

a c t i v i t y  a f t e r  49 hours .  C o m p a r i n g  t h e  f igures  of a c t i v i t y  
of t h e  t i s sue  e x a m i n e d  b y  DZIEW~ATKOWSKt w i t h  o u r  
f igures  on  nasa l  sep ta ,  i t  is o b v i o u s  t h a t  t h e  v a l u e  of 
specif ic  a c t i v i t y  in  t h e  c a r t i l a g e  e x a m i n e d  b y  us is g r e a t e r  
t h a n  in  a n y  o t h e r  t i ssue .  These  r e su l t s  g ive  e v i d e n c e  of 
a h i g h  r a t e  of i n c o r p o r a t i o n  of r a d i o a c t i v e  s u l f a t e  ions  
e v e n  in a d u l t  ca r t i l age .  T h e  h i g h  specif ic  a c t i v i t y  for  
b o n e  m a r r o w  a n d  e x t r a c t  of b o n e  m a r r o w  r e p o r t e d  b y  
DZIEWlATKOWSKI m a y  be  e x p l a i n e d  as b e i n g  due  t o  
c o n t a m i n a t i o n  of t h e  m a r r o w  w i t h  c a r t i l a g i n e o u s  t i ssue .  

7~b~ 1I 

Animal 

Hours 
after 

injection 
of S 35 

Number of tracks (M z[_" e) in 

cartilage mueosa background 

54 10.7 -k 2.7 
54 9.1 ~k 1.4 
77 8.9 zk 0.6 
77 6.7 ± 1.7 

2.8 ~_ 1.3 
1-5 ± 0.9 
2.3 i 0.3 
0.7 + 0.9 

0-6 ~: 0-2 
0-3 i 0. t  
0.4 ~ 0.1 
0-1 :k 0.i  

T h e  a u t o r a d i o g r a m s  o b t a i n e d  were  s a t i s f a c t o r y .  T h e  
sec t ions  s h o w e d  well  p r e s e r v e d  t i s sue  w h i c h  s t a i n e d  q u i t e  
well. T h e  m e t a c h r o m a t i c  t i n t  of t h e  ca r t i l age  m a d e  a n  
o r i e n t a t i o n  w i t h i n  t h e  sec t ions  v e r y  s imple .  B y  p r o p e r  
h a n d l i n g  of t h e  s l ides we go t  p r a c t i c a l l y  u n s t a i n e d  
emul s ions ,  w h i c h  were  p e r f e c t l y  t r a n s l u c e n t  w i t h  few 
fog g ra ins .  T h e  t r a c k s  of t h e  f l - rays were  eas i ly  
r ecogn ized  b u i l t  u p  b y  dens i ly  exposed ,  c losed  p a c k e d  
g ra ins  (see f igure) .  T h e  t r a c k s  were  c o n v e n i e n t l y  
s e p a r a t e d  f rom each  o t h e r  a n d  t h e  s t a r t i n g  p o i n t s  cou ld  
m o s t l y  be  d e t e r m i n e d  e x a c t l y .  

Rat trachea showing nmnerous tracks in the cartilage and a few 
in tile connective tissue of the mucosa (M). Background fog without 

any tracks in the upper right corner (250 × }. 

T h e  r e su l t s  o b t a i n e d  b y  c o u n t i n g  t h e  t r a c k s  on  t h e  
a u t o r a d i o g r a m s  are  g iven  in t a b l e  I I  for t h e  ca r t i l age  
a n d  m u c o s a  of t r a c h e a  of four  ra ts .  

F r o m  th i s  t a b l e  i t  is e v i d e n t  t h a t  t h e  n u m b e r  of 
t r a c k s  is ve ry  h igh  in t h e  t r a c h e a l  c a r t i l a g e  as c o m p a r e d  
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w i t h  t h e  mucosa .  V e r y  few t r a c k s  were  o b s e r v e d  in t h e  
e m u l s i o n  bes ide  t h e  sec t ions .  T h i s  b a c k g r o u n d  is due  to  
cosmic  rays ,  w h i c h  r e a c h  t h e  p l a t e  d u r i n g  e x p o s u r e  in  
sp i te  of t h e  sh ie ld .  

T h e  t y p i c a l  d i s t r i b u t i o n  of t h e  t r a c k s  is c l ea r ly  seen  
in t h e  p h o t o m i c r o g r a p h s  (fig. 1), w h i c h  show t h e  sec- 
t i o n  l y ing  ove r  t h e  emul s ion .  

T h e  r e su l t s  o b t a i n e d  in  t h i s  w o r k  show t h a t  t h e  m e t h o d  
of t r a c k  a u t o r a d i o g r a p h y  m a y  be  c a p a b l e  of g iv ing  
q u a n t i t a t i v e  va lues  of a c t i v i t y  of S 35 in t i s sue  s t r u c t u r e s  
e v e n  w i t h i n  a m i n u t e  v o l u m e  of t h e  sec t ion .  I n  t h e  
p r e s e n t  p r e l i m i n a r y  work ,  t h e  c a p a c i t y  of t h e  m e t h o d  
h a s  of course  n o t  b e e n  fu l ly  u t i l i zed  in  t h i s  r e spec t .  
F u r t h e r  s t u d i e s  w i t h  S 35 are  p r o c e e d i n g  a n d  poss ib le  
i m p r o v e m e n t s  of t h e  t r a c k  a u t o r a d i o g r a p h i c a l  m e t h o d  
are  b e i n g  s e a r c h e d  for. 
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D e p a r t m e n t  of H i s to logy ,  U n i v e r s i t y  of U p s a l a ,  
J a n u a r y  15, 1951. 

Z u s a m m e n [ a s s u n g  

Die F i x i e r u n g  v o n  r a d i o a k t i v e n  S u l f a t i o n e n  in aus-  
g e w a c h s e n e m  B i n d e g e w e b e  v o n  R a t t e n  w u r d e  m i t  Hi l fe  
y o n  S p u r a u t o r a d i o g r a p h i e  s t u d i e r t .  Die  A u t o r a d i o -  
g r a m m e  zeigen,  e ine d e u t l i c h e  K o n z e n t r a t i o n  y o n  S 3~ 
i m  K n o r p e l  u n d  ve rh i i l t n i sm/ iB ig  wenige  S p u r e n  in  
a n d e r e n  B i n d e g e w e b e n .  Die  a n g e w a n d t e  a u t o r a d i o -  
g r a p h i s c h e  M e t h o d e  e r m 6 g l i c h t  die B e s t i m m u n g  d e r  
A k t i v i t / i t  v o n  S a~ i n n e r h a l b  s eh r  k l e ine r  G e w e b e g e b i e t e .  

Zur Spezifit~it sogenannter Esterasegifte 
Die H e m m u n g  de r  z e n t r a l e n  u n d  p e r i p h e r e  n Cho l in -  

e s t e r a s e n  d u r c h  D i ~ i t h y l - p - n i t r o p h e n y l - t h i o p h o s p h a t  
( P a r a t h i o n )  w u r d e  e r s t m a l s  y o n  D u B o i s  u n d  M i t a r b e i -  
t e r n  z in  e ine r  g r u n d l e g e n d e n  A r b e i t  b e s c h r i e b e n .  I m  
S / i u g e r o r g a n i s m u s  ze ig t  dieses I n s e k t i z i d  e inen  cho l in -  
e rg i s chen  E f f e k t  u n d  b e w i r k t  bei  h 6 h e r e n  D o s e n  die ffir 
e ine  E r r e g u n g  des  P a r a s y m p a t h i k u s  bzw.  V a g u s  d u r c h  
A z e t y l c h o l i n  t y p i s c h e n  S y m p t o m e .  N o c h  s t / i rke r  t r e t e n  
die W i r k u n g e n  bei  d e m  S a u e r s t o f f a n a l o g e n  M i n t a c o l  2 
in E r s c h e i n u n g ,  das  als  M i o t i k u m  u n d  M i t t e l  zu r  G lau -  
k o m b e h a n d l u n g  e m p f o h l e n  w o r d e n  ist .  E i n e  i n t e n s i v e  
H e m m u n g  de r  F e r m e n t a k t i v i t / i t  d u r c h  P a r a t h i o n  u n d  
v e r w a n d t e  V e r b i n d u n g e n  w u r d e  a u c h  be i  de r  aus  Ner -  
v e n g e w e b e  v o n  I n s e k t e n  g e w o n n e n e n  C h o l i n e s t e r a s e  
Yon METCALF u n d  MARCH 3 b e o b a c h t e t .  Die  b e i m  I n s e k t  
a u f t r e t e n d e n  t o x i s c h e n  S y m p t o m e  s t e h e n  in  e ine r  d i r ek -  
t e n  B e z i e h u n g  z u m  A u s m a B  der  E s t e r a s e h e m m u n g ;  bei  
E i n t r i t t  des  Todes  w u r d e  e ine  vollst~Lndige B l o c k i e r u n g  
des  E n z y m s  fes tges te l l t .  D e r  SchluB e r s c h e i n t  b e r e c h t i g t ,  
d a b  diese F e r m e n t e  d e n  e n t s c h e i d e n d e n  A n g r i f f s p u n k t  
des P a r a t h i o n s  b i l d e n  u n d  d a b  s o m i t  e in  / i hn l i che r  

z K. P. DuBozs, J. DOULL, R: P. SALERNO und J .M. CooN, 
J. Pharmacol. cxper. Thcrap. 95, 79 (1949). 

2 W. WIRTlf, Arch. exper. Path. Pharmakol. 207, 557 (1949). 
3 R. L. METCALF und R. B. MARCH, J. Econ. Entomol. 42, 721 

(1949). 

W i r k u n g s m e c h a n i s m u s  vo r l i eg t  wie  bei  den  a u c h  che- 
m i s c h  v e r w a n d t e n  K a m p f s t o f f e n  de r  Phosphor s / i u r e -  
g r u p p e  u n d  w e i t e r h i n  bei  D F P ,  H E T P  u n d  T E P P .  

I n  den  F o r s c h u n g s l a b o r a t o r i e n  de r  I. R.  Ge igy  AG., 
Basel ,  s ind  in  n e u e s t e r  Ze i t  we i t e re  h o c h w i r k s a m e  In-  
s ek t i z ide  e n t w i c k e l t  worden ,  die c h e m i s c h  e ine r  ganz  an- 
d e r e n  K 6 r p e r k l a s s e  a n g e h S r e n .  U n t e r  d iesen  Verb in -  
d u n g e n  b e a n s p r u c h e n  die d u r c h  GYSIN da rges t e l l t en  
U r e t h a n e  G 19258 z u n d  G 22008 2 ein b e s o n d e r e s  In-  
teresse .  

O H~C- C--CH 
]l I Ii C O -  N/CH3< 

/ C \  1'¢ C - O -  
HsC CH \N / \CH3 

~ 3 c \ 1  II /CH. 

\ C H  a 

I 
H~ 

G 19258 G 22008 

Bei  de r  U n t e r s u c h u n g  dieser  V e r b i n d n n g e n  a u f  eine 
I n h i b i t o r w i r k u n g  gegen i ibe r  A z e t y l e h o l i n e s t e r a s e  wurde  
die Spezi f i t / i t  d ieser  W i r k u n g  abgek l / i r t  i m  Verg le ich  
z u m  E f f e k t  au f  a n d e r e  e s t e r s p a l t e n d e  F e r m e n t e .  W i t  
p r f i f t en  die W i r k u n g  de r  P r / i p a r a t e  a u f  die N o v o c a i n  -3 
u n d  C h o l i n e s t e r a s e n  des  m e n s c h l i c h e n  Blu tes ,  f e rne r  auf  
die P a r p a n i t e s t e r a s e  4 des  K a n i n c h e n p l a s m a s .  Die  Be- 
s t i m m u n g  de r  A k t i v i t A t  de r  a z e t y l c h o l i n s p a l t e n d e n  
F e r m e n t e  e r fo lg te  bei  e ine r  S u b s t r a t k o n z e n t r a t i o n  y o n  
0,0066 m n a c h  de r  m a n o m e t r i s c h e n  M e t h o d e  y o n  AM- 
MON~, wobe i  die P s e u d o c h o l i n e s t e r a s e  des  S e r u m s  u n d  
die Cho l i ne s t e r a se  aus  h / i m o l y s i e r t e n  B l u t k 6 r p e r c h e n  
g e t r e n n t  zu r  U n t e r s u c h u n g  k a m e n .  Die  A k t i v i t A t  der  
P a r p a n i t e s t e r a s e  w u r d e  n a c h  de r  y o n  u n s  p u b l i z i e r t e n  
A r b e i t s v o r s c h r i f t  ~ b e s t i m m t .  Mi t  g le icher  Versuchs -  
a n o r d n u n g  s t u d i e r t e n  wir  a u c h  das  V e r h a t t e n  de r  n e u e n  
I n s e k t i z i d e  gegenf ibe r  de r  N o v o c a i n e s t e r a s e :  Die  Sub-  
s t r a t k o n z e n t r a t i o n  b e t r u g  h i e r  2 r a g % ,  die  a n a l y t i s c h e  
B e s t i m m u n g  des  N o v o e a i n s  e r fo lg te  e n t g e g e n  de r  zi t ier-  
t e n  O r i g i n a l v o r s c h r i f t  * d u r c h  E x t r a k t i o n  m i t  _~thylen- 
d i ch lo r id  n a c h  B i k a r b o n a t z u s a t z ,  wobe i  das  P h a r m a k o n  
y o n  s e i n e m  S p a l t p r o d u k t  D i / ~ t h y l a m i n o / t t h a n o l  q u a n t i -  
t a t i v  a b g e t r e n n t  w e r d e n  k a n n .  Bei  d e n  H e m m u n g s -  
v e r s u c h e n  m i t  E s e r i n  mi i s sen  die d u t c h  diese Base  be- 
d i n g t e n  n i e d r i g e n  B l i n d w e r t e  bei  a l l en  M e s s u n g e n  be- 
r f i c k s i c h t i g t  werden .  

Als V e r g l e i c h s p r ~ p a r a t e  h a b e n  wi r  das  fi ir  I n s e k t e n  
ung i f t i ge  P a r a s y m p a t h i k o m i m e t i k u m  E s e r i n  sowie das  
P a r a t h i o n ,  als t y p i s c h e n  V e r t r e t e r  de r  I n s e k t i z i d e  aus 
de r  G r u p p e  yon  P h o s p h o r s / i u r e e s t e r n ,  in  die U n t e r -  
s u e h u n g e n  e inbezogen .  Ff i r  j edes  P r~ ipa ra t  w u r d e  der  
I n h i b i t o r e f f e k t  be i  v e r s c h i e d e n e n  V e r d f i n n u n g e n  ge- 

z R. WIESMANN, R. GASSER und H. GRoB, Exper. 7, 117 (1951). 
2 R. WmSMANS und C. KOCHER, Z. angew. Entomol. (1951, im 

Druck). 
3 R. HAZARD und J. RAVASSE, Bull. Acad. M6d. 129, 585 (1945) ; 

C. r. Soc. Biol. 139, 13 (1945). 
4 R. PULVER, Arch. int. Pharmacodyn. 86, 185 (1951). 
5 R. A••ON, Arch. ges. Physiol. 233, 468 (1933). 

Cholinesterase 
Pseudocholinesterase 
Parpani tes terase  
Novocainesterase.  

Konzentrationen, welche die Aktivit/it um 50% hemmen 

G 19258 

2,0-10-4 m 
1,6-10 -5 m 
4.5" 10 - s  In 
7 ,5 .10-s  m 

G 22008 

1 , 2 . 1 0  . 5  m 
6,1.10 .7  m 
3,6-10.  9 In 
2,0-10 -7 In 

Parathion 

1,5.10 -3 In 
9,6.10 -5 In 
1,9-10 .5 m 
6,0-10.  6 m 

Eserin 

6,7.10 -7 m 
2,8.10 -7 m 

) 0,3" 10 -4 in 
1,5.10 -7 In 


