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The Use of Pronase for Dispersing Cells 

I n  t h i s  l a b o r a t o r y  d i f f icu l ty  h a s  b e e n  expe r i enced  in 
d i spers ing  ' c lo t s '  w h i c h  fo rmed  w h e n  m o u s e  sp leen  cells 
were  i n c u b a t e d  w i t h  sheep  red  b lood  cells i n  d i f fus ion  
c h a m b e r s  of i n t e r n a l  v o l u m e  0.38 m l  in  t h e  p e r i t o n e a l  
c a v i t y  of  mice  (S. G. ANDI~RSON, u n p u b l i s h e d ) .  T h e  
e n z y m e s  h y a l u r o n i d a s e  (100 IU/ml ) ,  s t r e p t o k i n a s e  
(50,000 I U / m l )  a n d / o r  s t r e p t o d o r n a s e  ( s t rep tococca l  de-  
oxyr ibonuc lease ,  5,000 I U / m l )  d id  n o t  d isperse  t he  clot.s 
w h e n  used  a t  37 °C or  a t  r o o m  t e m p e r a t u r e .  Crude  coil- 
agenase  (Koch -L igh t ,  10 m g / m l  in  b o r a t e  b u f f e r  w i t h  
CaCls) h a d  a s l igh t  effect  b u t  h i g h l y  pur i f i ed  col lagenase  
(k ind ly  fu rn i shed  b y  Dr.  A. NORDWlG f r o m  t h e  Max-  
P l a n c k  I n s t i t u t e ,  Munich ,  G e r m a n y :  1 mg/ml )  h a d  no  
effect.  T h e  ef fec t  of t he  c rude  e n z y m e  was t h o u g h t  to  be  
p r o b a b l y  due  to  c o n t a m i n a n t s .  Th i s  is in  a g r e e m e n t  w i t h  
u n p u b l i s h e d  f ind ings  of P. L. WALTON of t h i s  I n s t i t u t e .  I n  
his  h a n d s ,  n i t r ogen  ana lys i s  of dr ied  c h a m b e r  c lots  gave  
va lues  (14%) wh ich  sugges ted  t h a t  t h e  b u l k  of t h e  c lo t  

The number of cells liberated from diffusion chamber 'clots' by 
treatment with pronase 

Concentration of pronase (%) Time of incubation (rain) 

was  p ro te in ,  Q u a n t i t a t i v e  e s t i m a t i o n  of h y d r o x y p r o l i n e  
in h y d r o l y z e d  c lots  ( 6 N  HC1, 24 h) were  nega t ive .  F r o m  
the  s ens i t i v i t y  Of t h i s  tes t ,  i t  was  poss ib le  to  conc lude  
t h a t  less t h a n  2 %  of t h e  c lo t  cou ld  be  col lagen.  

F r e s h  c lots  were  i n c u b a t e d  w i t h  d i f f e ren t  f ina l  concen-  
t r a t i o n s  of ' P r o n a s e ' ,  K a l b i o c h e m ,  Swi tze r l and ,  (0.025 to  
0 .001%,  W / V  in  b a l a n c e d  H a n k ' s  so lu t ion)  in  t h e  p re sence  
or  a b s e n c e  of n o r m a l  mouse  se rum.  Samples  were s t i r r ed  
a t  r o o m  t e m p e r a t u r e  a n d  t h e  n u m b e r  of cells re leased  
f r o m  each  c lo t  a f t e r  5, 10 a n d  20 ra in  i n c u b a t i o n  was 
m e a s u r e d  in  a c o u n t i n g  c h a m b e r .  T h e  r e su l t s  of t h e  
e x p e r i m e n t s  are  s u m m a r i z e d  in t h e  Table .  

Cells were  l i b e r a t e d  b y  0 .005% p r o n a s e  b u t  n o t  b y  a 
0 .001% so lu t ion  of t h e  enzyme.  T h e  p resence  of 50% 
n o r m a l  m o u s e  s e r u m  d id  no t  s ign i f i can t ly  i n h i b i t  t h e  
a c t i o n  of p ronase .  

GWATKIN a n d  THOMSON 1 used  0 .25% p r o n a s e  for  dis-  
pe rs ing  t h e  cells of m a m m a l i a n  t i ssues  a n d  WILSON a n d  
LAu ~ found  0.05 to 0 .01% c o n c e n t r a t i o n  of p r o n a s e  su i t -  
ab le  for  d i ssoc ia t ion  of ch ick  e m b r y o  cells. I n  a g r e e m e n t  
w i t h  KAHN e t  a l p  we h a v e  found  t h a t  0 .005% of p r o n a s e  
was  s t i l l  effect ive.  KAHN e t  al. 3 desc r ibed  t h e  i n h i b i t i o n  
of  0 .005% p r o n a s e  b y  50% b o v i n e  s e r u m ;  h o w e v e r  
n o r m a l  m o u s e  s e r u m  d id  n o t  s ign i f i can t ly  i n h i b i t  e v e n  
t h e  d i lu t ed  enzyme.  

' P r o n a s e '  was  f o u n d  to  be  a n  ef fec t ive  e n z y m e  for dis- 
pe rs ing  cells f rom ' c lo t s '  u n d e r  t he  desc r ibed  cond i t ions .  

without normal mouse serum 5 10 20 

0.001 0 0.05 a 0.35 
0.005 1.27 1.63 2.18 
0.010 1.40 2.40 4.92 
0.025 2.42 3.30 4.80 
0.050 2.28 3.50 5.04 

with normal mouse serum 

0.005 1.03 1.40 1.95 
0.010 1.41 2.28 4.80 
0.025 2.46 3.20 4.88 

Zusammen/assung. Zugabe  yon  0 .005% P r o n a s e  be-  
w i r k t  eine F r e i s e t z u n g  v o n  Zel len  aus  Ger innse l ,  welche  
s ich  bei  der  I n k u b a t i o n  y o n  Mgusemi lzze l len  m i t  Schaf-  
e r y t h r o c y t e n  b i lden.  
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Controls without pronase 

without serum 0 0 0.005 
with serum 0 0 0.001 

a Total No. of cells liberated from 1 clot • 106. Each figure is a mean 
of results from 2-8 clots treated separately. 
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Ultrastructural Common Properties of 
Haemobartonellae and Mycoplasmatales 

Bartonella bacilli/ormis, p r o b a b l y  a t r u e  b a c t e r i u m  x, 
p r e sen t s  few s imi la r i t i es  to  H a e m o b a r t o n e l l a e  These  
o r g a n i s m s  h a v e  revea led  b i ochem i ca l  a n d  morpho log ica l  
fea tures ,  such  as  s ens i t i v i t y  to  c h e m o t h e r a p i c s  a n d  a n t i -  
b iot ics ,  t h a t  cha rac t e r i ze  p l e u r o p n e u m o n i a - l i k e  o rgan i sms  
( P P L O ,  Mycop la sma taceae )  a n d  a c lass i f ica t ion  of 
H a e m o b a r t o n e l l a e  w i t h i n  M y c o p l a s m a t a l e s  h a s  b e e n  pro-  
p o s e d L  O u r  r e c e n t  w o r k  r e l a t ed  to  H. muris i n fec t ion  
d i scovered  a n  i n t r a - e r y t h r o c y t e  p h a s e  of evo lu t ion .  Mor-  

pholog ica l  a n d  d e v e l o p m e n t a l  b e h a v i o u r  c o m m o n  to  
H a e m o b a r t o n e l l a e  a n d  M y c o p l a s m a t a l e s  was  s h o w n L  

Here  we p r e s e n t  some e lec t ron  m i c r o g r a p h s  of m e t a -  
c r i l a t e - e m b e d d e d  e r y t h r o c y t e s  a n d  p l a s m a  s e d i m e n t s  
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