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L i g a n d - L e a k a g e  in Affinity C h r o m a t o g r a p h y :  a Note  on the Mathemat i ca l  Approach  

In  a recen t  paper ,  GRIBNAU and TESSER z derive 
m a t h e m a t i c a l  express ions  for t he  concen t ra t ion  of free 
l igands and  the  ha l f - t ime  of leakage. The au thors  use 
graphical  solut ions and  the  N e w t o n - R a p h s o n  m e t h o d  to 
solve the i r  equa t ion  (3) 

n- -1  
e-k ~ ~ (kz)~ 1 

p=0 P! 2 (1) 

This  equa t ion  can easi ly be solved using a wel lknown 
re la t ion  in m a t h e m a t i c a l  s ta t is t ics .  E q u a t i o n  (1) is the  
cumula t ive  p robab i l i t y  func t ion  of t he  Po l s soI ; -d i s t r ibu-  
t ion wi th  p a r a m e t e r  ~ = kv and  is re la ted  to  the  Z 2- 
d i s t r ibu t ion  wi th  v degrees of f reedom by  

Q(z2[v) = ~ e - k t  (2) pt ?70 

where  Z2lv is the  Q-quant i le  of the  z2-dis t r ibut ion wi th  
v = 2n degrees of f reedom and kt = (23)/2. Hence  the  
value of kTn call be found f rom any  table  of the  z2-distri  - 
bu t ton  2,a by  t ak ing  half  of the  t abu l a t ed  Z~-value for 
v = 2n degrees of f reedom and Q = 0.5 (Table I). A ve ry  
accura te  ap p ro x i ma t i o n  for zn can be der ived f rom the  
WILSON-HILFERTY-approximation of t he  z2-dis t r ibut ion 2 
for large v (v > 30). 

X Q ; , -  v l _ T v + u  Q (3) 

where  uQ is the  Q-quant i le  of the  s t an d a rd  normal  distr i-  
but ion.  Se t t ing  Q = 0.5, uQ = 0, the  a p p r o x i m a t i o n  
yields 

v n _~ 1 -  _~ 1 -  (4) 

Table I. Computation of/~r,, using equation (2) and tabulated values 
of the z2-distribution 

n v , 2 h T n  ZQ;v 

1 2 1.38629 0.69315 
2 4 3.35670 1.67835 
3 6 5.34812 2.67406 
4 8 7.34412 3.67208 
5 10 9.34182 4.67091 
6 t2 11.3403 5.67015 

This ap p ro x i ma t i o n  is even accura te  enough  for n as 
smal l  as 5 (it should be no ted  t h a t  for n = 1, z = (ln 2)/k 
as given in I is exact!) .  Us ing  re la t ion (2), solut ions to  kt 
for va ry ing  values of C~/a can be found using appropr i a t e  
tab les  of the  z~-distr ibut ion 8 and se t t ing  P = 1 - -  Q = 
Ci~/a (Table II).  

Zusammenfassung. Fiir  die von GRIBNAU and  TESSER 
angegebene  Auswaschfunk t ion  wird  eine L6sungsm6gl ich-  
kei t  mi t  Hilfe der z~-Verteilung angegeben.  

H. THONI 

Table II. Values of kt for varying values of n and CN]a, using tabu- 
lated values of the z~-distribution a. 

C~/a 10 -2 10 -4 

n v Z ~ k t  Z 2 k t  

1 2 0 . 0 2 0 1 0  0 . 0 1 0 0 5  0 . 0 0 0 2 0  0.00010 

2 4 0 . 2 9 7 1 1  0 . 1 4 8 5 6  0 . 0 2 8 4 2  0.01421 

5 10 2 . 5 5 8 2 1  1 . 2 7 9 1 1  0 . 8 8 8 9 2  0.44446 

10 20 8 . 2 6 0 4 0  4 . 1 3 0 2 0  4 . 3 9 5 1 6  2.19758 
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P R O  E X P E R 1 M E N T I S  

Simpl i f i ca t ions  to Substrate  Preparat ion  for the  Cult ivat ion of Dissoc ia ted  Nerve  Cells 

R e c o n s t i t u t e d  collagen1 has  been used wi th  success as 
subs t r a t e  for the  cu l t iva t ion  of nerve  t issue exp lan t s  2 and 
of dissociated nerve  cells a,*. However ,  the  presence  of 
toxic  a m m o n i a  vapours  used for the  r econs t i tu t ion  
process  necess i ta tes  a t ime -consuming  r insing procedure ,  
mak ing  tile m e t h o d  inconven ien t ly  long, especial ly in 

laborator ies  where  a grea t  n u m b e r  of expe r imen t s  have  to  
be per formed.  Plas t ic  subs t r a t e  has been  used w i t hou t  
collagen, bu t  in th is  case the  s e t t l e m e n t  and  the  onset  
of d i f fe ren t ia t ion  of the  nerve  cells were r e t a rded  5. A 
m e t h o d  of pho to - recons t i t u t ion  for t he  collagen, t h a t  makes  
the  p r epa ra t i on  of the  subs t r a t e  more  rapid,  was  


