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t u m o r  cells w i t h  mycop la smas  in suspens ion  was f i rm 
under  t he  exper imeneal  condit ions.  Repea t ed  tes t s  showed 
t h a t  t he  mycop la smas  in suspens ion  (controls) did no t  
show any  appreciable  fall in the  t i t e r  over  a 2 h incuba t ion  
per iod  at  37 ~ Thus  the  fall in t he  t i t e r  of the  myco-  
p lasmas  in the  m ix tu r e  (Table) was ev iden t ly  due to the  
adsorp t ion  r a the r  t h a n  due to  inac t iva t ion .  The p a t t e r n  
of adsorp t ion  shown by  the  TT s t ra in  of 3/[. gallisepticum 
was no tewor thy .  The mix tu re  when  sampled  af ter  5 rain 
showed marked  adsorp t ion  of lnycoplasmas.  Af te r  10 rain 
some elut ion was  observed,  followed again by  adsorp t ion  ; 
th is  t r e n d  was reproducible .  The o the r  2 tes t  s trains,  
unlike the  TT s t ra in  of M. gallisepticum, did no t  show 
such an adsorp t ion  p a t t e r n  wi th  t he  t u m o r  ceils. How-  
ever,  a s imilar  t y p e  of adsorp t ion  p a t t e r n  for inf luenza 
virus  on Aerobacter aerogenes spheroplas t s  was r epor ted  
by  BROWN et al. 9. 

In  order  to s t u d y  the  receptor  ac t iv i ty  of t he  ETC, 
equal  vo lumes  of t he  t u m o r  ceils suspended  in BSS  
(2• cells/ml) and  pur i f ied  neuramin idase - recep to r  

Interaction of Ehrlich ascites tumor cells with myeoplasmas in 
suspension 

Mycoplasma Mycoplasma ~-ETC mixture 
(time after mixing in min) 

des t roy ing  enzyme  (RDE) f rom Vibrio choIerae (Behring- 
werke,  Wes t  Germany)  a t  d i f ferent  s t r eng ths  were mixed  
and incuba ted  at  37 ~ for 45 min.  The cells were t h e n  
r emoved  by  cen t r i fuga t ion  at  500g for 10 min,  washed  
3 t imes  in BSS  and  resuspended  in BSS  to p roduce  the  
original  concent ra t ion .  The adsorp t ion  of these  t r e a t ed  
cells wi th  m y c o p l a s m a  colonies on agar  was s tudied  as 
usual  a t  37 ~ Controls included u n t r e a t e d  cells and  cells 
t r ea t ed  wi th  hea t  i nac t iva t ed  R D E  (100~ for 2 rain). 
Tumor  cells t r ea t ed  wi th  50 uni ts  of IRDE failed to  par-  
t i c ipa te  in t he  adsorp t ion  p h e n o m e n o n  wi th  all 3 t e s t  
mycop la sma  strains,  whereas  the  adsorp t ion  was uninhi -  
b i ted  when  un t r ea t ed  t u m o r  cells or ETC t r ea t ed  wi th  
hea t ed  R D E  were used in the  sy tem.  Thus  it is clear t h a t  
t he  in te rac t ion  in the  p re sen t  expe r imen t s  be tween  the  
t e s t  m y c o p l a s m a  s t ra ins  and the  t u m o r  cells was  depen-  
den t  upon  RDE-sens i t i ve  receptors  on the  ETC. I t  m a y  
be in te res t ing  to  po in t  out  t h a t  t he  presence  of sialic 
acid in the  cellular m e m b r a n e s  of Ehr l i ch  ascites ca rc inoma 
cells has  been  repor ted  ~0,11. P re l imina ry  expe r imen t s  have  
shown tha t ,  in vivo, p ronounced  inhib i t ion  of t u m o r  
g rowth  can be observed  wi th  mice which  were in jec ted  
wi th  m y c o p l a s m a - t r e a t e d  ETC. 

Zusammen/assung. Es wurde  gezeigt, dass die Adsorp-  
t ion  von Mycoplasmen an Ehr l i ch  Asci tes-Tumorzel len  
an das Vorhandense in  yon  neuramin idase -empf ind l i chen  
Zel l rezeptoren gebunden  ist. 
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Initial titer of the myeoplasmas added in each case was 106 CFU/ 
0.2 ml and repeated tests showed that there was no significant fall 
in the titer of control mycoplasma suspensions during the test 
period, b The figures represent the titers of the myeoplasmas in the 
supernatant at the indicated interval; titers expressed as log 10/ 
0.2 ml. 
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Radiat ion  Effects on E m b r y o n i c  Chick Tibiae  

Rad ia t ion  is known to affect  the  d e v e l o p m e n t  of av ian  
embryos  in general  and  the i r  long bones  in part icular .  
However  the  t ime  at  which the  embryo  is mos t  radio- 
sens i t ive  is in dispute .  MULLER and MOR~NG 1 ind ica ted  
t h a t  chick embryos  are mos t  radiosens i t ive  af ter  2 days  
of incubat ionl  while o ther  workers  have  shown t h a t  acute  
mor t a l i t y  is h ighes t  a f ter  i r rad ia t ion  at  8-10 days  of 
incuba t ion  and tha t ,  using th is  cri terion,  the re  is no 
radiosens i t ive  per iod af ter  two days  2,a. Using morpho-  
logical deve lopmenta l  abnormal i t i es  and 'defect ive  legs' 
as criteria, av ian  embryos  are mos t  radiosens i t ive  a round  
50-55 h of incuba t ion  4, 5 wi th  a secondary  peak  at  abou t  
8-9 days  5. The effect  of rad ia t ion  on the  g rowth  inhibi t ion 
of embryon ic  chick tibiae, r epor ted  in th is  paper ,  is an 
ex tens ion  of these  invest igat ions .  

Material and method. W h i t e  Leghorn  chicken eggs of 
a p p r o x i m a t e l y  the  same size (65 g/egg) were used in the  
exper iments .  The eggs were s tored a t  4~ (never more  
t h a n  4 days) pr ior  to incubat ion ,  and  were incuba ted  for 
17 days  in a 'Humida i r e  au toma t i c - t u rne r '  i ncuba to r  a t  

37.5 4- 0.5 ~ The t ibiae were dissected out  of the  17 day  
embryos  and measured  wi th  calipers. 

The G.E. Maxi t ron  X - r a y  machine  was opera ted  at  
250 kVp, 30 mA wi th  a Hv l  of 1.2 m m  Cu. There  was 
1/4 m m  Cu + 1 m m  A1 added  f i l t ra t ion and the  tube  to  
t a rge t  d is tance  was 125 cm. Under  these  condi t ions  the  
dose ra te  was about  30 R/min .  Dos ime t ry  was carried 
out  using a Vic toreen R-me t e r  placed at  t he  same d is tance  
f rom the  X - r a y  tube  as t he  center  of the  egg. The dosi- 
me te r  was laid on the  perspex  t r ay  of a special ly con- 
s t ruc ted  i r radia t ion  c h a m b e r  which  was  hea t ed  to  37 • 
2 ~ by  means  of an ex terna l ly  placed lamp, in order  to 
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ensure  t h a t  a n y  obse rved  effects were no t  due  to  a 
change  in t e m p e r a t u r e  w i t h i n  t h e  eggs. 

Results and discussion. T he  f i rs t  e x p e r i m e n t  was de- 
s igned to d e t e r m i n e  t he  t i m e  a t  wh ich  t he  deve lop ing  
chick  t ib i ae  were m o s t  rad iosens i t ive  and  to t e s t  w h e t h e r  
t he  r ad iosens i t i v i t y  obse rved  b y  o the r  workers  a t  2 
a n d / o r  9 days  of i n c u b a t i o n  was a genera l  p h e n o m e n o n  
ref lec ted  in g r o w t h  inh ib i t i on  as well  as mor t a l i t y .  I n  t he  
e x p e r i m e n t  a p p r o x i m a t e l y  15 eggs were i r r ad i a t ed  w i t h  
a f ixed exposure  of 375 R on each  day  of i n c u b a t i o n  up  
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Fig. 1. The effect of 375 R on the length of embryonic chick tibiae 
as a function of the day of irradiation. 
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Fig. 2. The length of embryonic chick tibiae as a function of 3 
radiation exposures and the day of irradiation. 
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Fig. 3. Dose-effect curves, for 3- and 10-day-old embryonic chick 
tibiae in terms of length. 

to  t he  16th  day.  This  exposure  was chosen  as i t  is n o t  
suff ic ient ly  h i g h  to ki l l  a n y  of t h e  embryos .  The  resu l t s  
of t he  e x p e r i m e n t  are p o r t r a y e d  in F igure  1. Contro l  
bone  l eng ths  f rom 28 e m b r y o s  are  shown  and  all  po in t s  
are p l o t t e d  w i t h  t he i r  s t a n d a r d  errors.  2 ba t ches  of eggs 
were s h a m  i r r ad i a t ed  on  t h e  3rd and  14th  days  of incuba-  
t ion  to d e m o n s t r a t e  t h a t  t he re  was no g rowth  inh ib i t i on  
due  to a change  in t e m p e r a t u r e  w i t h i n  t h e  eggs (open 
circles in  F igure  1). The  t i b i ae  weights  va r i ed  in a s imi lar  
m a n n e r  to  t he  lengths .  

Two genera l  per iods  of r ad iosens i t i v i t y  were observed.  
The  f i rs t  was  d u r i n g  t h e  f i rs t  3, a n d  poss ib ly  5, days  of 
i n c u b a t i o n  a n d  t he  second was f rom days  9-11 w i t h  a 
def in i te  m a x i m u m  a t  d a y  10. 

A second e x p e r i m e n t  was  u n d e r t a k e n  to  conf i rm and  
compare  these  2 rad iosens i t ive  per iods  a n d  to  seek to  
more  c lear ly  e s t ab l i sh  which  of t he  i n c u b a t i o n  ages du r ing  
t he  f i rs t  5 days  was m o s t  rad iosens i t ive .  R a d i a t i o n  
exposures  of 200 R, 500 R, and  700 R were used to ensure  
t h a t  a n y  obse rved  effect  was no t  a func t ion  of a specific 
exposure.  12 eggs were i r r a d i a t e d  on each  of days  1-5 
a n d  9-11 of i ncuba t ion .  The  resu l t s  of t he  e x p e r i m e n t  
are  s h o w n  in  F igure  2. W e  obse rve  t h a t :  1. The  l e n g t h  
of t he  bone  is r e l a t ed  to  t h e  r a d i a t i o n  exposure.  2. Af te r  
700 R t he  f i rs t  3 days  a p p e a r  more  rad iosens i t ive  t h a n  
days  4 a n d  5. 3. The  resu l t s  o b t a i n e d  on  d a y  10 ind ica te  
a decrease  in bone  l e n g t h  a f te r  i r r ad i a t i on  a t  leas t  equa l  
to  obse rved  decreases  a t  a n y  o t h e r  t ime.  

F ina l ly  dose-effect  curves  were es tab l i shed  for eggs 
i r r a d i a t e d  on  t he  3rd a n d  10th  days  of i ncuba t ion .  E a c h  
p o i n t  r ep resen t s  t h e  m e a n  of aloout 24 bone  l eng ths  and  
s t a n d a r d  er rors  are p lo t t ed .  There  is no  dif ference in 
t i b i a  r ad iosens i t i v i t y  a t  these  2 d e v e l o p m e n t a l  t imes  
(Figure 3). 

A 3-day-old  e m b r y o  weighs a p p r o x i m a t e l y  2 0 r a g  
whereas  a 10-day-old e m b r y o  weighs a b o u t  2.4 g~. Th i s  
di f ference in we igh t  is a n  accu ra t e  ref lec t ion  of t he  dif- 
ference in o rgan i za t i on  a n d  d i f f e ren t i a t ion  of t h e  2 
embryos .  T h e i r  s imi l a r i t y  in r ad iosens i t i v i t y  is there fore  
s o m e w h a t  surpris ing.  Howeve r  s imi la r  t i b i ae  rad iosen-  
s i t i v i t y  need  no t  to  be  s y n o n y m o u s  w i t h  equa l  e m b r y o  
sens i t i v i ty  in  t e r m s  of m o r t a l i t y  nor  in  t e r m s  of t he  
m e c h a n i s m  of r a d i a t i o n  damage .  I nves t i ga t i ons  are pro- 
ceeding to d e t e r m i n e  w h e t h e r  t he  m e c h a n i s m  of r a d i a t i o n  
d a m a g e  to  deve lop ing  a v i a n  long bones  is s imi la r  a t  3 
a n d  10 days  of i n c u b a t i o n L  

Zusammen]assung. Ht ihne r sch i enbe ine  zeigen 2 s t r ah len -  
sens i t ive  Pe r ioden  w~ihrend de r  e m b r y o n a l e n  E n t w i c k -  
lungszei t .  W a c h s t u m s h e m m u n g  d u r c h  ionis ierende  S t r ah -  
len  w i rk t  s ich a m  s tXrksten  wXhrend tier e r s t en  3 Tage  
sowie a m  10. Tag  der  I n k u b a t i o n  aus. S t rah lendos i s -  
e f f e k t k u r v e n  zeigen eine ve rg le i chbare  S t r a h l e n e m p f i n d -  
I ichkei t  a m  3. u n d  10. Tag,  w e n n  Schienbe in l~nge  u n d  
-gewicht  als Dosiseffekt  gemessen  werden.  
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