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O s m o t i c  C o n c e n t r a t i o n  of the  Contrac t i l e  V a c u -  
ole  of  Amoeba proteus F o l l o w i n g  U V - L i g h t  

I rrad ia t ion  

The  con t r ac t i l e  vacuole  of A moeba proteus e x h i b i t s  a n  
a typ ica l  appea rance ,  a n  e n l a r g e m e n t  in  size, a n d  a l t e r ed  
c o n t r a c t i o n  r a t e  a f t e r  mic ru rg ica l  r e m o v a l  of t h e  nuc leus  
or  a f t e r  t h e  Amoeba has  been  i r r a d i a t e d  w i t h  U V - l i g h t  1,2,K 
Since these  c h a n g e s  in t h e  con t r ac t i l e  vacuo le  are r ap id  
w i t h  r e spec t  to  o t h e r  changes  in  t he  cell x,a-8, i t  sugges ts  
t h a t  U V - i r r a d i a t i o n  m a y  affec t  t he  o s m o r e g u l a t o r y  func-  
t ion  of t he  con t r ac t i l e  vacuole .  I n  t h i s  p a p e r  we r e p o r t  on  
t he  o smot i c  c o n c e n t r a t i o n  of t he  con t r ac t i l e  vacuole  fol- 
lowing UV- i r r ad i a t i on .  

Materials and methods. T he  m e t h o d s  for c u l t u r i n g  a n d  
for U V - i r r a d i a t i o n  a t  254 n m  of A. proteus h a v e  been  de-  
scr ibed 7. The  mi l l iosmola l  c o n c e n t r a t i o n  of t h e  con t r ac t i l e  
vacuole  was d e t e r m i n e d  b y  a mod i f i ca t i on  s of t h e  m e t h o d  
descr ibed  b y  SCHMIDT-NIELSEN a n d  SCHRAUGER 9. 

Results and discussion. A b o u t  1 .0% of a p o p u l a t i o n  of 
u n i r r a d i a t e d  cells h a v e  en la rged  con t r ac t i l e  vacuoles ,  
whereas  a f t e r  U V - i r r a d i a t i o n  a b o u t  10% h a v e  en l a rged  
con t r ac t i l e  vacuoles  1,s. T he  mi l l iosmols  of t he  en la rged  
a n d  u n e n l a r g e d  con t r ac t i l e  vacuo les  in t h e  con t r o l  cells 
were  n o t  s t a t i s t i ca l ly  d i f fe ren t  (Table).  T he  mi l l iosmola l  
c o n c e n t r a t i o n s  for t h e  con t r ac t i l e  vacuo le  c o n t e n t s  of t he  
con t ro l  cells were  la rger  t h a n  t hose  r epo r t ed  b y  SCttMIDT- 
NIELSEN a n d  SCHRAUGER °, Th i s  m a y  be  due  to  t h e  dif-  

f e ren t  c u l t u r i n g  cond i t i ons  a n d  s t r a in s  of A. proteus used 
in t he  2 i nves t iga t ions .  

T h e  UV-dosages  used  decreased  t he  s u r v i v a l  of the 
cells a n d  a l t e red  t he  func t ion  of t h e  nuc l eusL  Althougl~ 
U V - i r r a d i a t i o n  resu l t s  in  a l a rger  % of t h e  cells having 
en l a rged  con t r ac t i l e  vacuoles ,  t h e r e  is no  s t a t i s t i c a l  di{" 
ference b e t w e e n  t he  mi l l iosmota l  c o n c e n t r a t i o n s  of the 
en l a rged  a n d  u n e n l a r g e d  con t r ac t i l e  vacuo le s  of t he  co~- 
t ro is  a n d  t h e  i r r a d i a t e d  cells. 

T h e  s imi l a r i t y  of t he  mi l l iosmola l  c o n c e n t r a t i o n s  in the 
con t r ac t i l e  vacuole  b e t w e e n  t h e  con t ro l s  a n d  t h e  i rr~" 
d in t ed  ceils sugges ts  t h a t  t h e  U V - l i g h t  m a y  n o t  be  affect" 
ing  t h e  m e c h a n i s m ( s )  b y  wh ich  t h e  con t r ac t i l e  vacuole 
c o n t e n t s  a re  regu la ted .  However ,  t h e r e  could  be ~n 
a l t e red  ra t io  of ions, or non-e lec t ro ly tes ,  w h i c h  would not 
be  de t ec t ed  b y  th i s  m e t h o d .  In  s u m m a r y ,  UV-ir radia t i0~ 
does no t  resu l t  in a d e t e c t a b l e  a l t e red  mi l l iosmola l  con" 
c e n t r a t i o n  of t h e  con t r ac t i l e  vacuole .  

Zusammen[assung. N a c h  U V - B e s t r a h l u n g  erweis t  sicl~ 
die osmot i sche  K o n z e n t r a t i o n  der  pu l sa t i l en  Vakuolen 
y o n  Amoeba proteus als u n v e r ~ n d e r t .  
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MiltiosmolaI concentration of the contents of enlarged and unetflarged 
contractile vacuoles of Amoeba proteus 

Unenlarged Enlarged 
vacuoles vacuoles 

Control 68 (30 ~) (30.33 b) 56 (12 ~) (18.61 b) 
1000 crgs/mm ~ 76 (15) (28.56) 80 (15) (29.02) 
2500 ergs/mm 2 77 (40) (40.62) 49 (15) (16.90) 

= No. of samples, b = standard deviation of the mean. 
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T h e  P r o d u c t i o n  of Stable  S t e a d y - S t a t e s  in M o u s e  
A s c i t e s  M a s t  Cell  Cu l tures  M a i n t a i n e d  in  the  

C h e m o s t a t  1 

S u s t a i n e d  g r o w t h  of r a n d o m l y  p h a s e d  (a synchronous )  
f lu id - suspens ion  cu l tu re s  of un ice l lu la r  mic ro -o rgan i sms  in  
a c o n s t a n t  chemica l  e n v i r o n m e n t ,  a t  a c o n s t a n t  cell con-  
c e n t r a t i o n  a n d  a t  a d i c t a t e d  e x p o n e n t i a l  ra te ,  ha s  b e e n  
ach i eved  in t he  c h e m o s t a t  2-~. S imi la r  a t t e m p t s  w i t h  an i -  
m a l  ceils h a v e  been  on ly  p a r t i a l l y  successful  TM, l im i t i ng  
t h e  usefulness  of t he  c h e m o s t a t  for  t he  b iochemica l ,  
phys io logica l  a n d  gene t ica l  ana lys i s  of a n i m a l  ceils in  
v i t ro .  I n  th i s  ar t ic le  we s u m m a r i z e  c h e m o s t a t  e x p e r i m e n t s  
w i t h  neop las t i c  mouse  m a s t  cell cu l tu re s  in  w h i c h  t r u e  
s t ab l e  s t e a d y - s t a t e s  were es tab l i shed .  

The  c h e m o s t a t  3"1° is a device  for g rowing  cell cu l tu res  
in  s t e a d y - s t a t e  n a t  p rese t  d o u b l i n g  r a t e s  w h i c h  are  
smal le r  t h a n  t he  m a x i m u m  specific g r o w t h  r a t e  a n d  
wh ich  are  con t ro l led  b y  one or  more  ( l imit ing)  n u t r i e n t  
factor(s) .  I n  essence t h e  c h e m o s t a t  is a n  a g i t a t e d  cu l tu re  

vessel  w i t h  a n  over f low se t t i ng  t he  cu l tu re  vo lume .  Fresl~ 
n u t r i e n t  l iqu id  en t e r s  t he  cu l tu re  vessel  a t  a cons tan t  
r a t e  (d i lu t ion  ra te )  a n d  cell suspens ion ,  i nc lud ing  super;  
n a t a n t  m e d i u m ,  leaves  t h e  cu l t u r e  vessel ,  u n d e r  ideaJ 
cond i t i ons  of ope ra t i on ,  a t  t h e  s a m e  r a t e  (specific wasl~" 
o u t  ra te) .  I n  t h e  e x p e r i m e n t s  r e p o r t e d  here  2 t y p e s  ol 
a u t o m a t e d  m a m m a l i a n - c e l l  c h e m o s t a t s  were  used,  mode~  
I a n d  I I ,  d i f fe r ing  on ly  in t h e  des ign  of t h e  cu l t u r e  vesSe 
a n d  t h e  s t i r r i ng  m e c h a n i s m .  Model  I, w h i c h  is an  a d a p  t~" 
t i on  of t h e  c y t o g e n e r a t o r  TM t o  t h e  p r inc ip le  of t h e  chert0" 
s ta r ,  cons is t s  of a 2 -a rm cu l t u r e  vessel  w i t h  a n  overfloW' 
on  One a r m  a n d  a n  in le t  p o r t  for  l iqu id  n u t r i e n t  on  the 
o t h e r  a rm.  P r e m i x e d  gases (air, COs) u n d e r  modera te  
pressures  are  a l t e r n a t e l y  pu l sed  to  t he  2 a r m s  of the 
g r o w t h  c h a m b e r ,  a ccompl i sh ing  b o t h  a g i t a t i o n  of t he  cell 
suspens ion  a n d  e q u i l i b r a t i o n  of t h e  l iqu id  p h a s e  w i t h  O, 
a n d  CO s (pH control ) .  Model  I I  cons is t s  of a r o u n d  re ~c" 
t i on  f l a sk - type  cu l tu re  vessel  w i t h  a n  overf low,  a suS" 
p e n d c d  in le t  t u b e  for t he  a f fe ren t  n u t r i e n t  s t r e a m  whiCla 
is b r o k e n  b y  a d r o p p i n g  device,  a n d  a Vibro-Mixer '  


