
VOL. 10 (1953) SHORT COMMUNICATIONS, PRELIMINARY NOTES 

PURIFICATION OF CHOLINESTERASE FROM OX R E D  CELLS 

b y  

J. A. C O H E N  AND MIA G. P.  J.  W A R R I N G A  

Medical Biological Institute o/the National De/ence Research Council T.N.O., Leyden (Netherlands) 

195 

True  chol ines te rase  ha s  been the  sub jec t  of in tens ive  s tudy ,  owing to the  i m p o r t a n t  role p layed  
b y  th i s  e n z y m e  in a n i m a l  phys io logy.  These  s tudies  have  been h a m p e r e d  because  of t he  unava i l ab i l i t y  
of  m e t h o d s  to  p roduce  r ea sonab ly  pure  soluble p repa ra t ions  of m a m m a l i a n  chol inesterase.  Methods  
descr ibed in t he  l i t e ra ture  1-s are  unsa t i s f ac t o ry  for va r ious  reasons  (e.g. poor  solubi l i ty  or  pur i ty ,  
i r reproducibi l i ty) .  

A m e t h o d  is repor ted  for p repa r ing  a soluble chol ines terase  p repa ra t ion  f rom ox red cells, which  
represen t s  a 25o-4oo fold pur i f icat ion as compared  wi th  t he  s t a r t i ng  mater ia l .  

Analytical methods 
The  a s says  of chol ines terase  were carr ied ou t  by  AMMON'S m a n o m e t r i c  m e t h o d  ~ add ing  5 m g  

of ace ty lchol ine  in o.25 ml  f rom the  side a r m  to give, w i th  b ica rbona te  Krebs  Hense le i t  Ringer  
in t he  ma in  vessel, a final v o l u m e  of 3 ml.  T he  a t m o s p h e r e  cons is ted  of N z + 5 ~o CO2 and  t he  b a t h  
t e m p e r a t u r e  was  37 ° C. One un i t  of chol ines terase  is defined as t h a t  a m o u n t  of e n z y m e  which,  unde r  
the  above  condi t ions ,  p roduces  one ml  of ca rbon  dioxide per  hour .  

Ni t rogen  was  e s t i ma t ed  us ing  e i ther  t he  KJELDAHL or  DEKKER'S m e t h o d  8. W h e r e  a m m o n i u m  
su lpha t e  was  p r e sen t  p ro te in  was  first p rec ip i ta ted  wi th  one v o l u m e  of 2O~/o t r ichloroacet ic  acid 
and  washed  th ree  t imes  wi th  IO ~o t r ichloroacet ic  acid. (Centr i fugat ion in Servall  superspeed  v a c u u m  
cent r i fuge  SS 2 a t  I4,OOO r.p.m.)  T he  washed  prec ip i ta te  was  t a k e n  up  in a smal l  vo lume  of mola r  
N a O H  and  tes ted .  

Procedure 
3 1 def ibr ina ted  ox blood f rom freshly s l augh te red  an ima l s  are  cen t r i fuged  du r ing  one hour  

a t  o ° C. The  s e r u m  a n d  t he  uppe r  layer  are d iscarded and  t he  red cells are washed  six t imes  wi th  
0.9 % NaC1. The  cells are hemolyzed  ove rn igh t  in io  to 15 vo lumes  of dist i l led wate r  af ter  add i t ion  
of a few l u m p s  of solid COz (I). T he  s t r o m a  se t t les  down,  is washed  five t imes  wi th  a Ty rode  solut ion 
d i lu ted  I/9, t a k e n  up  in a p p r o x i m a t e l y  I 1 glass-dist i l led wate r  (II) and  divided over  two to th ree  
bot t les  to be freeze-dried*. T he  freeze-dried ma te r i a l  is su spended  in a p p r o x i m a t e l y  I 1 d ry  cold 
bu tano l ,  m ixed  for one m i n u t e  in the  W a r i n g  b lender  and  left  for io  m i n u t e s  in t he  cold. The  ma te r i a l  
is cen t r i fuged  for 15 m i n u t e s  a t  2ooo r .p .m,  and  the  s u p e r n a t a n t  discarded.  All man ipu l a t i ons  so 
far descr ibed t ake  place in t he  cold room or the  cooled centr i fuge.  

The  prec ip i ta te  is dried in an  evacua t ed  des iccator  in t he  presence of silica for severa l  hours .  
The  dried ma te r i a l  (approx.  7 g) is now t aken  up  in o.oi  mola r  p h o s p h a t e  buffer  a t  p H  8.0 (i g per  
ioo  ml).  The  suspens ion  is t r ea ted  for one m i n u t e  in t he  W a r i n g  b lender  and  t h e n  cen t r i fuged  in 
the  Servall  superspeed  v a c u u m  cent r i fuge  SS z a t  14,ooo r .p .m. ;  all t he  cen t r i fuga t ions  still to  be 
descr ibed were carr ied ou t  s imilar ly.  T he  s u p e r n a t a n t  (III), approx .  500 ml, is t r ea ted  wi th  an  equal  
v o l u m e  cold s a t u r a t e d  a m m o n i u m  su l pha t e  (AS) a t  p H  7.o and  kep t  in the  refr igerator  overn ight .  
Af te r  p rec ip i ta t ion  t he  s ed i men t  is t a k e n  up  in 250 ml  cold glass-dist i l led wa te r  (IV), 69.5 ml  of 
cold s a t u r a t e d  AS are added  and  the  p H  is ad j u s t ed  to 6.o. A smal l  prec ip i ta te  is fo rmed af te r  s t i r r ing 
and  s t a n d i n g  for 3 ° m i n u t e s  a t  o ° C; th i s  is spun  down.  To t he  s u p e r n a t a n t  is added  28o ml  of s a tu -  
r a t ed  AS a t  p H  6.o. T he  prec ip i ta te  ob ta ined  af te r  two hour s  s t a n d i n g  and  sp inn ing  is t a k e n  up  
in 2 % NaC1 in o.oi  M p h o s p h a t e  buffer  of p H  8.0 (V). The  solut ion is p laced in ice and  8 g of L loyds  
r eagen t  are added  while t he  p H  is kep t  a t  6.o. 

The  n e x t  m o r n i n g  the  solut ion is spun  and  t he  s u p e r n a t a n t  (VI) is t r ea ted  wi th  1.8 vo lume  of 
s a t u r a t e d  AS. Af ter  s t a n d i n g  for severa l  hour s  in t he  cold t he  prec ip i ta te  is spun  off and  t a k e n  up  
in a b o u t  3 ° ml  of p h o s p h a t e  buffer  p H  8.o and  aga in  cen t r i fuged  to d iscard  insoluble ma te r i a l  (vii). 
Dialys is  aga ins t  1% NaCI for 2o hour s  in the  cold room m a y  be appl ied to  r emove  r ema in ing  AS. 

To i l lus t ra te  t he  course  of pur i f icat ion which  is effected by  t he  m e t h o d  described,  f igures are 
g iven  for a n u m b e r  of f rac t ions  (I-VII) of a r ep resen ta t ive  average  p repa ra t ion  (Table I). I t  will 
be seen  f rom Table  I t h a t  a 368-fold pur i f icat ion is achieved.  

* W e  are  indeb ted  to  t he  Cent ra l  Labora to r i e s  of t he  Blood Trans fus ion  Service of t h e  Ne the r -  
lands  Red  Cross, A m s t e r d a m ,  for t ak i ng  care of all t h e  f reeze-drying work involved in these  prepa-  
ra t ions.  
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T A B L E  I 

Stage Purity * Times purification 

H e m o l y s a t e  (I) IOI - -  
S t roma  (II) 2,O70 20. 5 
Buffer  ex t r ac t  (III) 2,460 24. 3 
I s t  AS prec.  (IV) lO,iOO ioo.o 
3 r d A S  prec. (V) 8,800 87.2 
Af ter  L loyds  r eagen t  (VI) 12,ooo 119.o 
F ina l  p r epa ra t i on  (VII) 37,2oo 368.o 

* The  figures express  p u r i t y  in un i t s  ac t iv i ty  per  m g  n i t rogen  
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Le t e r m e  de "lact6nine" a 6t~ donn6 pa r  JoN~s  ET SIMMS 1 ~ une  s u b s t a n c e  ex i s t an t  dans  le 
lait  cru, responsable  de  l ' inh ib i t ion  exerc~e pa r  ce lai t  cru  sur  d ivers  mic roorgan i smes  e t  en  par t icu l ie r  
sur  les s t r ep tocoques  h6moly t iques .  JoN~s  ET SIMMS m o n t r ~ r e n t  que  ce t te  subs t ance ,  non  d ia lysable  
e t  thermolab i le ,  es t  pr6cipit~e avec  les pro t$ ines  du lait. I ls  ob t i n r en t  une  p r6para t ion  concent r6e  
de lac t6nine  pa r  d iges t ion  t r y p s i q u e  de lac tos6rum,  suivie de d ia lyse  e t  concen t ra t ion .  

D a n s  une  pub l i ca t ion  r~cente  z, nous  a v o n s  m o n t r 6  que  l ' inhibi t ion de Streptococcus pyogenes 
p a r  le lair c ru  es t  due  en r6alit6 ~ deux  subs t ances  d is t incfes  ag i s san t  en  associat ion,  lact~nine i (La) 
e t  lac t6nine 2 (Ls). L a  t e n e u r  du  lair  en ces deux  subs t ances  d6pend  essen t ieUement  du  s t ade  de 
lac ta t ion  de la vaehe ;  le co los t rum se m o n t r e  par t icul i&rement  f iche en  L 1 t and i s  que  L j  se t r ouve  
n o r m a l e m e n t  dans  le lair  de vache  en cours  de lac ta t ion ,  Des  m~thodes  on t  ~t~ d6cri tes pour  le 
dosage  de  L 1 et  L~ s~par6ment .  

* Boursier  du  Br i t i sh  Council  au  Na t iona l  I n s t i t u t e  for Resea rch  in Dai ry ing .  


