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A S i m p l e  D e v i c e  f o r  S e m i a u t o m a t i c  W a s h i n g  o f  A d h e r i n g  ( ] e l l s  i n  M i c r o t e s t  P l a t e s  

Since t he  i n t r o d u c t i o n  of Micro tes t  p la tes  more  an d  
more  t i ssue  cu l tu re  work  w i t h  a wide  v a r i e t y  of cells has  
been  pe r fo rmed  on t h i s  smal l  scale. W h e n  a d h e r i n g  ceils 
h a v e  to  be washed  in a 3040 F a l c o n  p las t i c  Mic ro tes t  
p l a t e  I I  w i t h  f l a t - b o t t o m e d  wells, t h e  s u p e r n a t e  in 96 
wells pe r  p l a t e  w i t h  a capac i ty  of 250 ~tl has  to  be  ex- 
changed  severa l  t imes .  Espec ia l ly  w h e n  t h e  a im  of t h e  
wash ing  p rocedure  is to  r emove  excess isotope label  a f te r  
a n y  labe l l ing  p rocedure  of a d h e r i n g  cells, i t  m a y  be essen- 
t ia l  for reasons  of accu racy  to  do th i s  in  a precise ly  def ined 
sho r t  pe r iod  of t i m e  to h a v e  c o m p a r a b l e  cond i t ions  in  t h e  
d i f fe ren t  wells (e.g. nonspeci f ic  s p o n t a n e o u s  ..isotope 
release).  F o r  such a purpose1  we h a v e  deve loped  a semi- 
a u t o m a t i c  ' d i spense r - suc t ion-dev ice '  t h a t  r emoves  t h e  
s u p e r n a t e  s i m u l t a n e o u s l y  in a row of 6 wells a n d  a t  t h e  
same  t i m e  adds  a desired a m o u n t  of m e d i u m  to t h e  neigh-  
b o u r  row e m p t i e d  a few seconds  before.  

The  device  is s imple  to  m a k e  in a n y  l a b o r a t o r y  work-  
shop (Figures 1 a n d  2). I t  consis ts  of 2 f la t  b locks  of 
s y n t h e t i c  m a t e r i a l  (pIexiglass, t e f lon  if i t  has  to  be  steri l i-  
zed) in wh ich  a larger  ho r i zon ta l  channe l  is connec ted  
to 6 smal l  channe l s  f i t t ed  w i t h  a m e t a l  c a n n u t a  ( inner  
d i a m e t e r  0.6 m m ,  o u t e r  d i a m e t e r  1.2 ram).  In  one 
b lock  these  c a n n u l a e  are p e r p e n d i c u l a r  to  t h e  p la t e  an d  
jus t  long e n o u g h  to  o b t a i n  t o t a l  e m p t y i n g  of t he  wells 
w i t h o u t  a s p i r a t i o n  of a d h e r i n g  cells. I n  t he  o the r  block,  
t he  c a n n u l a e  are sho r t e r  and  obl ique  in order  to  d i rec t  t h e  
je t  of t he  t i ssue  cu l tu re  m e d i u m  aga ins t  the  wal l  of t h e  
well  and  no t  d i r ec t ly  aga ins t  t he  cells a t  t he  b o t t o m ,  an d  
to o b t a i n  a b e t t e r  wash ing  effect  on t he  wails. I n  be t w een  
2 wash ing  processes,  t h e  plate ,  sealed w i t h  tape ,  m a y  be  
ag i t a t ed  on a v i b r a t o r  t h o r o u g h l y  to  r emove  n o n - a  dhe r ing  
cells. 

T h e  2 b locks  are  connec ted  in o rder  to  a l low a s p i r a t i o n  
of f luid in  one row of a Micro tes t  p l a t e  a n d  s i m u l t a n e o u s l y  
to de l iver  m e d i u m  to  the  row ju s t  empt ied .  The  a sp i r a t i on  
ha s  to  be gent le  to  avo id  d e t a c h m e n t  of cells. The  m e d i u m  
is de l ivered  b y  a Cornwal l  c o n t i n u o u s  p i p e t t i n g  ser inge of a 

m a x i m u m  vo lume  of 2 ml  (Bec ton-Dickinson) .  All p a r t s  
of th i s  device  m a y  be steri l ized.  

This  device  has  been  ex tens ive ly  used in cell m e d i a t e d  
c y t o t o x i c i t y  (CMC) e x p e r i m e n t s  where  5~Cr label led  r a t  
pe r i t onea l  e x u d a t e  ceils h a r v e s t e d  2 days  a f t e r  i.p. injec-  
t i on  of pro teose  p e p t o n e  (Difco) h a v e  been  used as t a r g e t  
cellsi .  T h e y  were of (Lewis • B r o w n  Norway)  F 1 (LBN) 
or B r o w n  N o r w a y  (BN) origin.  These  t a r g e t  ceils were 
label led  d u r i n g  t h e  process  of adhe rence  to the  b o t t o m  of 
t h e  wells of a 3040 Micro tes t  I I  p l a t e  du r ing  a 3 h i ncuba -  
t i on  period.  Fol lowing this ,  t h e  n o n - a d h e r i n g  ceils a n d  
excess 51Cr were r e m o v e d  b y  3 washes  w i t h  t h e  device  
descr ibed  here.  Lewis r a t s  were i m m u n i z e d  b y  B N  skin  
graf t ing .  Regiona l  l y m p h - n o d e s  were h a r v e s t e d  8 to  9 
days  a f te r  graf t ing.  N o r m a l  or i m m u n e  Lewis l y m p h o c y t e s  
were added  to  t h e  label led  an d  washed  a d h e r i n g  (LBN or 
BN) t a r g e t  cells a n d  t h e  slCr re leased in to  t h e  s u p e r n a t e  
c o u n t e d  a f te r  genera l ly  4 h of j o i n t  i n c u b a t i o n  of effector  
an d  t a r g e t  cells. The  nonspecif ic  s p o n t a n e o u s  release was 
measu red  in wells where  on ly  200 al  of t i s sue  cu l tu re  
m e d i u m  was added  to the  t a r g e t  ceils. M a x i m u m  51Cr 
release was  o b t a i n e d  b y  a d d i t i o n  of 200 /~l of a 10% 
so lu t ion  of Z a p o n i n  (Coulter  Elect ronics) .  For  more  t echn i -  
cal detai ls ,  see i. F igure  3 shows a t yp i ca l  e x p e r i m e n t  in 
wh ich  L B N  a n d  B N  t a r g e t  cells were i n c u b a t e d  3 h for 
adhe rence  a n d  1 abel l ing,  washed  an d  s u b s e q u e n t l y i n c u b a t -  
ed for 2, 4, 6 an d  8 h w i t h  n o r m a l  or i m m u n e  Lewis 
l y m p h n o d e  cells, 4 • 106 or 1 • 106 cells pe r  well. E a c h  
p o i n t  r ep resen t s  t h e  m e a n  5iCr release of 3 wells expressed  
as p r ecen t age  of m a x i m u m  release • s t a n d a r d  dev ia t ion .  
The  alCr release increases  in a l inear  fash ion  over  an  8 h 
period.  I t  s t a r t s  ve ry  soon a f te r  i m m u n e  l y m p h  node  ce]ls 

1 F. HARDER, M. DEMARCHI, G. TRINCHIERI, C-. THIEL, Trans- 
plantation, 17, 551 (1974). 
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Fig. 1 and 2. Washing apparatus consisting of 2 idelltical blocks of synthetical material but of 2 different sets of cannulas. The size is in- 
dicated in mm. 
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Fig. 3. Kintetics of CMC: ~]Cr release from Brown Norway (BN) and 
(Lewis•  Norway) F 1 (LBN) target cells. Incubation time 
of target macrophages with effeetor cells 2-8. h 

AUogenie BN and semiallogenie LBN target maerophages, incubated 
for 3 h for adherence and labelling, were washed and subsequently 
incubated between 2 and 8 h with immune Lewis lymph node cells 
(Ls), normal Lewis lymph node cells (Ln) or with TC-medium alone 
for spontaneous release (SR). The 51Cr released from target cells in 
triplicate wells is expressed as percentage of max imum 5lCr release 
from target cells completely lysed with Zaponin (16 wells). Max. 
release: BN, 3167 zl= 267, n = 16; LBN, 2143 -I- 150, n = 16. 
Labelled adhering target cells per optical field: BN, 212 + 25 ,n = 4; 
LBN, 221 q- 26, n = 4. (1 well = 45 optical fields). 

h a v e  c o m e  i n t o  c o n t a c t  w i t h  t h e  t a r g e t  cel ls  a n d  d e p e n d s  
o n  t h e  l y m p h o c y t e / t a r g e t  cel l  r a t i o  b e i n g  4 0 0 : 1  a n d  100 : i  
for  t h e  2 l y m p h o c y t e  d o s e s  u s e d .  N o r m a l  L l y m p h o c y t e s  
(no t  s h o w n  here)  a l w a y s  e l ic i t s  a 51Cr r e l ea se  in  t h e  r a n g e  of  
t h e  n o n s p e c i f i c  s p o n t a n e o u s  re lease .  T h e r e  is no  d i f f e r e n c e  
in  t h e  r a t e  of  spec i f i c  t a r g e t  cei i  k i l l i ng  b e t w e e n  B N  a n d  
L B N  m a c r o p h a g e s ,  t h e  l a t t e r  c a r r y i n g  o n l y  t h e  h a p l o i d  
g e n e  dose .  

Zusammen/assung. E s  w i r d  e in  e i n f a c h e r  A p p a r a t  
b e s c h r i e b e n ,  d e r  s c h n e l l e s  u n d  g l e i c h m ~ s s i g e s  W a s c h e n  
v o n  a d h ~ i r e n t e n  Ze l l en  in  M i c r o t e s t  I I  3040 P l a t t e n  
(Fa lcon)  e r l a u b t .  E i n e  G r u p p e  y o n  12 z y l i n d r i s c h e n  V e r -  
t i e f u n g e n  m i t  f l a c h e m  B o d e n  w i r d  g l e i chze i t i g  b e h a n d e l t .  
D e r  A p p a r a t  i s t  e i n e r s e i t s  a n  Sog  u n d  a n d e r s e i t s  a n  e ine  
a u t o m a t i s c h e  S p r i t z e  m i t  v e r s t e l l b a r e m  V o l u m e n  (Corn-  
wal l)  a n g e s c h l o s s e n .  E r  f a n d  a u s g i e b i g  V e r w e n d u n g  in  
e i n e m  in  v i t r o  T e s t s y s t e m  t t i r  d i r e k t e  z e l l v e r m i t t e l t e  
Zy to tox iz i t~ t t .  A l s  Z ie lze l l en  d i e n t e n  51Cr m a r k i e r t e  pe r i -  
t o n e a l e  M a c r o p h a g e n .  
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