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Fig. 7. Conlpetition between rivanol and histones in the reaction 
with RNA (R) and DNA (0). Equal volumes of nucleic acid (highly 
polylnerized RNA from yeast or calf thyums DNA, 500 (xg#nl, both 
froln Calbiocheln) and histone (from calf thynms, 250 [xg/inl) solu- 
tions were Inixed and increasing amounts (0-600 [xg/inl) of rivanol 
in 0.03 M acetate buffer pH 4.7 were added. The precipitate which 
formed was removed by eentrifugation, rivanol was subsequently 
removed from the supematant fluids by precipitation with KBr 
and the concentration of histones was deternfined speetrophoto- 
metrically~L 

Zusammen[assung. Die A n w en d b a rk e i t  von  Rivano l  als 
P ro t e in -F rak t i on i e rungsmi t t e l  wurde  gepri if t  und  an den  
folgenden Beispielen bewiesen:  1. durch gemeinsame 
Trennung  und  teilweise Rein igung  folgender E n z y m e  aus 
geeigneten Rohmate r i a l i en :  Peroxidase  und  X a n t h i n -  
oxidase;  Desoxyr ibonuklease  I, Ribonuklease,  Tryps in  
und  Elas tase ;  Amylase,  Cholinesterase und Muramidase ;  
2. durch  E x t r a k t i o n  yon  H i s t o n en  aus Nukleoprote inen .  
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P R O  E X P E R I M E N T I S  

A Very  S i m p l e  T r i c k  to P r o d u c e  Contro l l ed  C02  C o n c e n t r a t i o n s  in the  Gas  P h a s e  O v e r l y i n g  Cell  
Cu l tures  

There is more  and more  need for precise p H  control  of 
m a m m a l i a n  cell cul ture meida.  This is usually done by 
adding  carbon dioxide to the  air overlying the  culture 
dishes. As exper ienced by  m a n y  cul tur is ts  and  emphas ized  
again recent ly  by  FERENCZ and NARDONE 1, th is  requires 
gas flow incuba tors  and a high ra te  of gas consumpt ion ,  
which is costly. In  addi t ion,  these sys tems  do no t  allow 
easy a d j u s t m e n t s  of concen t ra t ions  of the  gas mix tu re  
according to needs.  

In  this  labora tory ,  we are using wi th  success a very  
simple trick, c o m m o n l y  used by  chemists ,  t h a t  obvia tes  
all this.  In  large glass vessels t h a t  can be made  air- t ight ,  
the  required a m o u n t  of CO 2 is p roduced  after closing 
the  lid. 

In  practice,  we use large dessicators  or aquar ia  wi th  
ground edges and lids. W a t e r  is pu t  on the  b o t t o m  to 
ma in t a in  water  vapor  sa tura t ion .  On a t r ay  above the  
wa te r  are placed f irs t  the  Pe t r i  dish cultures,  t hen  a 
na r row high beaker  conta in ing  normal  phosphor ic  acid. 
The required a m o u n t  of sodium b ica rbona te  (p.a.) is 
weighed and pu t  in an old-fashioned pha rmaceu t i ca l  
cachet envelope;  jus t  before closing the  lid, the  cachet  is 
d ropped  in the  acid and  a l i t t le  funnel  added  to  p r ev en t  
project ions.  Abou t  1 min  later,  the  cachet  envelope is 
pa r t l y  dissolved and bubbles  of CO 2 appear .  Equ i l ib r ium 
is reached wi th in  less t h a n  1/2 h and  ma in t a ined  for days.  

The CO~ appears  near  the  ceiling of the  sealed chamber ;  
it  mixes  well wi th  the  air and  no difference in p H  of 
the  n ledium (as checked by  the  indica tor  color) is observed 
in replicate dishes placed at  d i f ferent  levels (up to 10 cm). 
There  is only a very  t e m p o r a r y  rise of pressure  (0.02 

A tmosphe re  in several  tests) ,  as the  vessels, ve ry  t i gh t  
when the  pressure  g rad ien t  is f rom outside to inside, 
allow microbubbles  of the  gas mix tu re  to escape be tween  
lid and  vessel even for smal l  pressure  differences when  
the  g rad ien t  is reversed.  

The a m o u n t  of b i ca rbona te  can be de t e rmined  f rom 
the  volume of t he  vessel. Theoret ica l ly  a par t i a l  pressure  
of 0.01 A tmosphe re  a t  37 ~ will be ob ta ined  in a vo lume 
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Schematic view of one of the possible arrangements. 1, water; 
2, Petri dishes containing the cultures on a tray; 3, vessel containing 
phosphoric acid and bicarbonate cachet with funnel to prevent 
projections; 4, ground glass lid and edge. 

1 N. ICERENCZ and R. M. NARDONE, Expl Cell Res. 53, 139 (1968). 



672 Specialia 15.6. 1969 

of 5 1 b y  t he  CO s p roduced  b y  t h e  decompos i t i on  of 
168 m g  of NaHCOz.  I n  p rac t i ce  i t  will be  found  t h a t  a b o u t  
twice  th i s  q u a n t i t y  is necessa ry  to m a i n t a i n  a p H  of 7 in  
m e d i u m  199 for ins tance .  P r e l i m i n a r y  t r ia ls  will d e t e r m i n e  
t he  requ i red  a m o u n t s  for  t h e  t y p e  of cu l tu re  a n d  m e d i u m  
used. Th i s  will t h e n  be  e x t r e m e l y  reproducib le .  T h e  
a m o u n t  0f H3PO 4 is to  be  ca lcu la ted  so t h a t  t he re  r e m a i n s  
a n  excess a f t e r  t h e  reac t ion .  

W e  h a v e  used th i s  s y s t e m  regu la r ly  d u r i n g  t he  las t  
year .  2 s t ra ins ,  H e L a  cells a n d  Chinese  h a m s t e r  f ibro-  
blasts ,  grow a t  leas t  as eff ic ient ly  as in  closed bot t les .  
Cells f rom mouse  e m b r y o s  a n d  clones f rom b o n e  m a r r o w  ~ 
are  also v e r y  successful ly  cu l tu red  in these  condi t ions .  

Rdsumd. Du N a H C O  a protOg6 p a r  une  enve loppe  de  
cache t  p h a r m a c e u t i q u e  ne  c o m m e n c e  ~ gtre dOeompos6 
p a r  H3PO 4 ,qu 'apros  env i ron  n n e  mi n u t e .  Cela p e r m e t  de  
p rodui re  u n  t a u x  dOtermin6 de CO 2 d a n s  l ' a tmosphOre  
d ' u n  rOcipient clos oh  sont  placOes les cu l tures  de cellules 
(souches, emb ry o n n a i r e s ,  moOlle osseuse, etc.). 
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An Improved Device for Equilibrium Dialysis 

The  t e c h n i q u e  for equ i l i b r ium dialysis  1 is useful  in  
s t u d y i n g  t h e  i n t e r ac t i ons  b e t w e e n  c o m p o u n d s  of h igh  
molecu la r  we igh t  and  smal l  d ia lyzab le  chemica l  species. 
Several  i nves t iga to r s  2,3 h a v e  emp loyed  th i s  t e c h n i q u e  
to measu re  the  b i n d i n g  of inorganic  ions w i t h  soluble  
p ro te in .  

a n d  t h e  en t i r e  s y s t e m  is m u c h  more  compac t .  E q u i l i b r i u m  
is e s t ab l i shed  s o m e w h a t  more  s lowly w i t h  th i s  device  
t h a n  w i t h  c o n v e n t i o n a l  dia lysis  t u b i n g  because  of t h e  
smal le r  a rea  of t h e  m e m b r a n e .  R a d i o t r a c e r  e x p e r i m e n t s  
show t h a t  18 h is suff ic ient  t i m e  to  equ i l ib ra te  mono- ,  
di- or t r i v a l e n t  m e t a l  ions a t  c o n c e n t r a t i o n s  up  to  0.005 M.  

The  device  s h o w n  in t he  F igure  was f ab r i ca t ed  f rom 
2 pieces of 8 • 3 • 1 i nch  plast ic .  F ive  1 inch  d i a m e t e r  
wells were ' end-mi l l ed '  in to  each  piece to  a d e p t h  of 
1/2 inch.  The  dialysis  m e m b r a n e  was p laced  be tween  t h e  
2 pieces, a n d  t he  device  was a s sembled  w i t h  12 bol t s  an d  
wing  nuts .  

P r o t e i n  so lu t ion  can  be  i n t r o d u c e d  to  one side of t h e  
m e m b r a n e  t h r o u g h  a ~/16 inch  d i a m e t e r  hole  w i t h  a 
p ipe t te .  Solu t ions  c o n t a i n i n g  t he  d ia lyzab le  species can  
s imi la r ly  be  i n t r o d u c e d  to  t he  o t h e r  side of t he  m e m b r a n e .  
The  holes are  closed w i t h  p las t ic  plugs,  a n d  t he  device  
can  be  i m m e r s e d  in a c o n s t a n t  t e m p e r a t u r e  b a t h .  Al iquo ts  
f rom each  side of t he  m e m b r a n e  can  be  r e m o v e d  w i t h  a 
p ipe t t e  for analysis .  

The  device  shown  in t h e  F igure  requi res  less m a t e r i a l  
t h a n  requ i red  w h e n  c o n v e n t i o n a l  dialysis  t u b i n g  is used 

Zusammenfassung. E i n  e infaches  Ger~t  fiir gewisse 
D ia ly sep rob leme  wi rd  beschr ieben .  
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