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Die untersuchten 6 Genine zeigen untereinander gegen- 
fiber einer Herzsch/idigung mit  Barbiturat,  Azid, Jod- 
acetat, Mersalyl und Bariumchlorid (Tabelle I) kein unter- 
schiedliches Verhalten. Die Zunahme der Herzleistung ist 
je nach Seh/idigungssubstanz verschieden, am st/irksten 
nach Barbiturat,  am schw/ichsten nach Jodaceta t  und 
Bariumchlorid. 

Demgegenfiber sind zwischen den einzelnen Geninen 
naeh Sch/idigung mit  Fluorid, N-/~thylmaleinimid, Jod- 
acetamid und Phenylbutazon (Tabelle II) deutliche struk- 
turabh/ingige Wirkungsunterschiede nachweisbar. Bei 
Fluorid und N-ikthylmaleinimid beziehen sie sich vor- 
wiegend .auf die 3,14-Dihydroxy-Verbindungen. Nach 
Fluorid ist Digitoxigenin starker wirksam als Bufalin 
(P < 0,01),nach N-)kthylmaleinimidwirktBufalin starker 
als Digitoxigenin (P  > 0,001). Bei Fluoridgabe ist ausser- 
dem 12fl-Hydroxybufalin signifikant starker wirksam als 
Bufalin (P < 0,001). Nach Jodacetamid, das in der unter- 
suchten Konzentrat ion einen positiv inotropen Eigen- 
effekt besitzt - erst h6here Konzentrationen vermindern 
die Herzleistung - wirken die drei Bufadienolide gleich 
stark; bei den Cardenoliden ist Digoxigenin dem Gitoxi- 
genin (_P < 0,01) und dem Digitoxigenin (P = 0,05) fiber- 
legen. Nach Sch~idigung mit  Phenylbutazon haben bei 
den ])i- und Trihydroxyverbindungen die CumMin- und 
Butenolidrinderivate einen unterschiedlichen Effekt. 
DigitoMgenin ist dem Bufalin (P <: 0,02), 12fl-Hydroxy- 
bufalin und Desacetylbufotalin sind ihren entsprechenden 
Butenolid-Derivaten iiberlegen (P < 0,01 bzw. P < 0,02). 

Da bei der vorliegenden Versuchsanordnung der Unter-  
schied in der  Wirkung der Genine auch auf einer unter- 
schiedlichen Beeinflussung der Spontanfrequenz beruhen 
k6nnte, wurden die Verg.nderungen der Herzfrequenz und 
Kontraktionsst~irke getrennt berechnet. Strukturabh~in- 
gige unterschiedliche Effekte der Genine auf die Herz- 

frequenz waren nur bei Fluoracetat-  (P > 0,001) und bei 
Fluoridgabe (P < 0,001) nachweisbar. Der in der frfiheren 
Mitteilung berichtete Unterschied nach Fluoracetat-  
sch~digung zwischen den 3, 14, 12-Trihydroxy-Derivaten 
und den beiden anderen Geninpaaren ist ausschliesslich 
auf eine unterschiedlich starke Her  zfrequenzbeeinflussung 
zurtickzuffihren. Legt man der Auswertung nur die Non- 
traktionsamplituden zugrunde, wirken alle 6 Genine 
gleich stark. Nach Fluorid dagegen verst~rkt die unter- 
schiedliche Bceinflussung der Herzfrequenz die Wir- 
kungsunterschiede zwischen den Geninen. 

Nach den bisherigen Erfahrungen k6nnen als empfind- 
lichste Sch~.digungssubstanzen zum Nachweis yon Struk- 
tur-Wirkungsbeziehungen bei Geninen Chinin und Phenyl- 
butazon empfohlen werden. Beide Verbindungen erm6g- 
lichen eine Differenzierung des Einflusses der Hydroxyt-  
gruppen und des Lactonringes. Untersuchungen mit  
Geninen, die verschiedene Substituenten an C10 und 
weitere Hydroxylgruppen besitzen, werden durchgefiihrt. 

Die vorliegenden Befunde gestatten auch ein gewisses 
Werturtei l  fiber die optimal wirksame Konstitution. In  
der Mehrzahl der Versuche waren die Bufadienolide den 
Cardenoliden und die 3,14,12-Trihydroxy- den Dihydroxy- 
und 3, 14, 16-Trihydroxy-Yerbindungen iiberlegen. 

Summary. By means of guinea-pig auricle preparations, 
which were damaged in some way, it  was demonstrated 
tha t  bufadienolids compensate different model 'insuffi- 
ciences' more efficaciously than cardenolids; and 3, 14, 12- 
tr ihydroxygenins more efficaciously than 3,14-dihydroxy- 
genins, and even better  than 3, 14,16-trihydroxygenins. 
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Malignancy i n  v i vo  of C h i c k  E m b r y o  Cells In- 
fected with Rous Sarcoma Virus i n  v i t r o  1 

Chick embryo cells infected with Rous sarcoma virus 
(RSV) in vitro form foci of altered cells 2,8 which continue 
to mult iply and release virus and form a new, stable, 
transformed cell type 4,s. I t  was of interest to determine if 
such cells possessed properties of malignancy in  vivo in- 
dependent of their capacity to release RSV which would 
produce tumors on release into the host tissues of the 
chicken. I t  was important  therefore to determine the 
origin of cells in a Rous sarcbma induced by the injection 
of chick embryo cells which had been exposed to vi/us in 
vitro and developed the transformation characteristic of 
virus infection *-5. I t  has been shown by KosI~ and ISm- 
ZAKI ~ tha t  populations of chicken cells can be identified as 
of male or female origin by their  content  of sex chromatin, 
and recent studies by TmEDE ~ have demonstrated tha t  by 
growing human embryonic cells in monolayers on glass 
coverslips in vitro the sex chromatin becomes prominent 
and permits a ready identification of the sex of the donor 
embryo by the technique of BARR and BERTRAM 8. I t  was 
decided, therefore, to apply this technique to determine 
the origin of cells in Rous sarcomas which had been in- 
duced in chicks by the injection of cells transformed by 
virus in vitro. 

Tumors were induced in the wing web of 2-month-01d, 
white Leghorn cockerels and pullets by the injection into 
the wing web of 200 000 pock forming units of Rous 
sarcoma virus* or of 4.8 x 106 chick embryo cells which 

had been infected in vitro with the virus by the methods 
described by TEMIN and RUBIN 3 Microscopic examination 
revealed tha t  over 50% of these cells had undergone the 
characteristic morphologic transformation induced by the 
virus 8,5 and could be demonstrated to be releasing virus 
by the infective center assay technique of RuBm 5. The 
tumors produced by the injection of transformed cells 
appeared earlier and grew more rapidly than those induced 
by the virus. When the tumors reached a size of approxi- 
mately  1 to 2 cm in diameter, they were removed from the 
wing web and the mucinous tumor  mass was carefuUy 
dissected from the adjacent normal tissue. This tumor  
mass was digested with trypsin and cell suspensions 
prepared for cult ivation by the methods described 3. When 
a good monolayer of ceils had grown out on the Petri  
dishes, the cells were removed with 0.05% trypsin and 
600 000 ceils inoculated into each of several test  tubes 
containing coverslips and 2 ml of culture medium 3. Ali- 
quots of the transformed cells used for inoculation of the 
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ch i ckens  m a i n t a i n e d  in  t i ssue  cu l t u r e  were  h a r v e s t e d  a n d  
i n o c u l a t e d  i n t o  t e s t  t u b e s  c o n t a i n i n g  covers l ips .  W h e n  t h e  
cells h a d  fo rmed  a m o d e r a t e l y  h e a v y  sheet ,  t h e  covers l ips  
were  r e m o v e d  f r o m  severa l  t u b e s  i n o c u l a t e d  w i t h  a g iven  
t u m o r  cell or t r a n s f o r m e d  cell l ine,  f ixed a n d  s t a i n e d  b y  
t h e  m e t h o d  of KLINGER a n d  LUDWIG 1° for lv;icroscopic 
e x a m i n a t i o n .  

T h e  p e r c e n t a g e  of  ceils c o n t a i n i n g  sex  c h r o m a t i n  was  
d e t e r m i n e d  b y  e x a m i n i n g  t h e  cells on  seve ra l  covers l ips  
p r e p a r e d  f rom each  cu l ture ,  as n o t e d  in t h e  Table .  T h e  
t r a n s f o r m e d  ch ick  e m b r y o  cells a p p e a r e d  to  b e  of ma le  
or ig in  as t h e y  showed  sex c h r o m a t i n  in  3 .5% of t h e  cells, 
t h u s  fa l l ing w i t h i n  t h e  r a n g e  of 1.0 to  5 .4% w h i c h  KosIN 
a n d  ISmZAKt 6 h a d  s h o w n  to  be  c h a r a c t e r i s t i c  of  ma le  cells 
f rom t h e  ba se  of a g rowing  f e a t h e r  in  3-week-old N e w  
H a m p s h i r e  chickens ,  w he r ea s  female  cells s h o w e d  sex 
c h r o m a t i n  in  f rom 35 to  52%.  I n  all  m a l e  or  female  
chickens ,  t h e  cells c u l t i v a t e d  f rom t he  t u m o r s  i nduced  b y  
t he  t r a n s f o r m e d  male  cells s h o w e d  t h e  ma le  p a t t e r n  of sex  
c h r o m a t i n ,  i n d i c a t i n g  t h a t  t h e  t u m o r  was  c o m p o s e d  
m a i n l y  of t h e  ma le  d o n o r  cells in jec ted .  O n  t h e  o t h e r  
h a n d ,  t h e  t u m o r  cells f r om sa r comas  i n d u c e d  b y  i n o c u l a t i o n  
of v i rus  showed  t h e  sex c h r o m a t i n  p a t t e r n  c h a r a c t e r i s t i c  
of t h e  sex  of t h e  h o s t  ch icken .  

These  r e su l t s  i nd i ca t e  t h a t  ch i ck  e m b r y o  cells in fec ted  
w i t h  R o u s  s a r c o m a  v i ru s  in vitro are  m a l i g n a n t  a n d  
p r o d u c e  s a r c o m a s  w h e n  i n t r o d u c e d  i n t o  t h e  wing  w eb  
t i s sues  of t h e  s a m e  i n b r e d  s t r a i n  of w h i t e  L e g h o r n  
ch i ckens  f r o m  w h i c h  t h e  e m b r y o n i c  t i s sue  was  o b t a i n e d .  

Rdsumd. Des cu l t u r e s  de  cel lules d ' e m b r y o n s  de  p o u l e t  
ma les  infec t6es  avec  le v i ru s  d u  s a r c6m e  de  R o n s  s e n t  
canc6r ig~nes  lorsqu 'e l les  s e n t  inocul6es  d a n s  t ' a i le  de  
pouters  de  la  m ~ m e  souche  L e g h o r n  ( ' i nb red ' ) .  Les  sa t -  

Sex Chromatin in Cells 

Source of cells Number 
of cells 
counted 

% of cells 
containing 
sex chromatin 

Virus-transformed chick embryo donor cells 
200 3.5 

Transformed-cell-induced tumor 
from male 1 200 2.0 

2 200 3.0 
3 200 7.0 
4 ~00 1.0 

from female 1 ~00 4.0 
2 200 4.0 
3 200 4.0 
4 200 3.0 

Virus-induced tumor 
from male 300 3.6 
from female 300 43.6 

c6mes  p r o d u i t s  dans l ' a n i m a l  e t  les cel lules tTansform4es  
en  cu l t u r e  o u t  la  m ~ m e  c h r o m a t i n e  sexuel le  m£1e, m ~ m e  si 
les t u m e u r s  se s e n t  d6velopp6es  d a n s  des femelles.  Au  
cont ra i re ,  si les t u m e u r s  s e n t  p r o d u i t e s  p a r  le v i rus ,  e t  n o n  
pas  p a r  des  cel lules infect6es,  la c h r o m a t i n e  es t  d u  m 6 m e  
sexe  que  l ' a n i m a l  r4cep teur .  
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E f f e c t s  of  C a l c i u m  on  t h e  S p o n t a n e o u s  C o n t r a c -  
t i o n s  of  t h e  I s o l a t e d  V e n t r i c l e  of  t h e  S n a i l  Helix 

p o m a t i a  

D u r i n g  the l a s t  decade  i t  h a s  b e e n  p o s t u l a t e d  t h a t  
ca l c ium ions  p l a y  a n  essen t i a l  p a r t  in  t h e  d e v e l o p m e n t  of 
t e n s i o n  b y  a musc le  b y  f o r m i n g  a l i nk  b e t w e e n  e lec t r ica l  
p h e n o m e n a  a t  t h e  f ibre  m e m b r a n e  (exc i ta t ion)  a n d  t h e  
m e c h a n i c a l  r e sponse  (con t rac t ion)1-s .  A second a c t i o n  of 
c a l c i u m  is to  s tab i l i ze  a n  exc i t ab l e  m e m b r a n e  b y  ra i s ing  
t h e  t h r e s h o l d  to  s t i m u l a t i o n  a-s. 5~olluscan h e a r t s  do  n o t  
in  genera l  r e s p o n d  to  a l t e r a t i o n s  of ca l c ium c o n c e n t r a t i o n  
in t h e  s ame  w a y  as do v e r t e b r a t e  hea r t s .  F o r  example ,  in  
t h e  s p o n t a n e o u s l y  c o n t r a c t i n g  f rog 's  h e a r t  ca l c ium- r i ch  
so lu t ions  lead  to  sys to l ic  a r r e s t  9, a n d  ca lc ium-def i c i en t  
so lu t ions  to  d ias to l ic  a r r e s t  ~o, w h i l s t i n  Helix t h e  oppos i te  
occurs  n .  The  effects  of  c a l c i um  on  t h e  s p o n t a n e o u s  
a c t i v i t y  of Helix v e n t r i c u l a r  musc le  h a v e  t he r e fo re  been  
e x a m i n e d  to  see w h e t h e r  c a l c i um  h a s  a f u n d a m e n t a l l y  
d i f f e ren t  ac t ion  in  t h i s  t i s sue  c o m p a r e d  w i t h  t h a t  in  o t h e r  
(pa r t i cu l a r ly  v e r t e b r a t e )  h e a r t  muscle .  T h e  resu l t s  ob-  
t a i n e d  so fa r  agree  in t h e  m a i n  w i t h  c u r r e n t  ideas  a b o u t  
t h e  a c t i o n  of ca lc ium,  for  ca l c ium- r i ch  so lu t ions  f a v o u r  
t h e  d e v e l o p m e n t  of t ens ion  a n d  ca lc ium-def ic ient ,  solu- 
t ions  inc rease  t h e  exc i t ab i l i t y  of t h e  t issue.  

S p o n t a n e o u s  c o n t r a c t i o n s  of t he  ven t r i c l e  were r ecorded  
i somet r i ca l ly  b y  a mechano-e l ec t r i c  t r a n s d u c e r  (RCA 
5734) a f t e r  m e c h a n i c a l  r e d u c t i o n  b y  a sp r ing- loaded  lever .  
%Vith t h i s  s y s t e m  t h e  m a x i m u m  s h o r t e n i n g  of  t h e  v e n t r i c l e  
was  n e v e r  m o r e  t h a n  5 %  of t h e  r e s t i ng  l eng th .  M a x i m u m  
t ens ion  was  deve loped  d u r i n g  a c o n t r a c t i o n  w h e n  t h e  

ven t r i c l e  was  s t r e t c h e d  to  p r o d u c e  a r e s t i n g  t en s ion  of 
1-2  g. T h e  phys io log ica l  sa l ine  c o n t a i n e d  ( raM):  N a  + 85, 
K + 4, Ca 2+ 9, Mg2+ 14, C1- 130, HCO a- 5. 

As t h e  c o n t r a c t i n g  ven t r i c l e  is sens i t ive  to  increases  in  
t h e  t o n i c i t y  of t h e  sal ine,  t h e  effects  of ca l c ium- r i ch  
so lu t ions  h a d  to  b e  s t ud i ed  i n  a sa l ine  w i t h  r e d u c e d  
s o d i u m  chlor ide  c o n c e n t r a t i o n .  These  e x p e r i m e n t s  were  
con t ro l l ed  b y  o the r s  in  w h i c h  t h e  effects  of low s o d i u m  
chlor ide  c o n c e n t r a t i o n  a lone  were de t e rmined ,  i so ton ic i ty  
be ing  m a i n t a i n e d  w i t h  sucrose.  W h e n  t h e  ca l c ium chlor ide  
concen t ra t ion ,  was  reduced ,  i so ton ic i ty  was m a i n t a i n e d  b y  
e i t h e r  s o d i u m  ch lo r ide  or  sucrose.  

T h e  v e n t r i c u l a r  c o n t r a c t i o n  r a t e  increases  as  t h e  
ca lc ium c o n c e n t r a t i o n  is decreased,  a n d  ca l c ium chlor ide  
can  usua l ly  be  o m i t t e d  f rom the  sal ine w i t h o u t  i n h i b i t i n g  
t h e  s p o n t a n e o u s  con t r ac t ions .  ( 'Ca lc ium-f ree '  sa l ine  ac tu -  
a l ly  co r r e sponds  to  severe  dep l e t i on  of ca l c ium on ly  as no  
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