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Schnecken (z. B. Cepaea hortensis) kreuzreagieren.  Solche 
Ergebnisse weisen darauf  hin, dass sich im Vorkommen  
yon Agglut in inen und Prote inase inhibi toren  in diesen 
Organen ein allgemeinbiologisches Pr inzip  der Schutz-  
wi rkung manifest ier t ,  l~ber wei tere  wicht ige Inhal tss toffe  
dieser Driise und tier entsprechenden Eier  (Enzyme) soll 
an anderer  Stelle ber ichte t  werden. Bemerkenswer ter -  
weise k o m m e n  diese Schutzpr inzipien in der H/ imolymphe  
dieser Tiere nicht  vor.  

Summary. A strong immunologica l  c rossreact iv i ty  be- 
tween the  ext rac ts  of the  a lbumin  gland of snails (Helix 

pomatia) and the  con ten t  of snail eggs is described, sug- 
gesting tha t  the  former  supplies the  eggs wi th  pro tec t ive  
substances (agglutinins, protease-inhibitors) .  
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P R O  E X P E R I M E N T I S  

A Rapid Microtechnique for Incorporation Studies in Cell Cultures 

In  this repor t  we wish to describe a new technique  tha t  
grea t ly  faci l i tates s tudy  of the  up take  of rad ioac t ive ly-  
labelled precursors by  cells cul tured as monolayers  in 
vi t ro.  The  technique,  entai l ing the  use of mult i -wel l  
plast ic  trays,  has we poin t  out, m a n y  advantages  over  
o ther  methods.  

The  t issue cul ture  t rays  (Linbro,Model FB-48-TC, wi th  
6 • 8 wells) are ei ther  purchased sterile or are sterilized 
wi th  70% ethanol  (10 min) followed by  UV i r radia t ion 
for 100 rain. The  cells under  s tudy  at  the  desired concen- 
t ra t ions  are then  p ipe t ted  in thei r  med ium into the  wells 
(cell suspensions are 200 tzl/well). 

To ensure tha t  the  bo t toms  of all wells remain  hori- 
zontal ,  we inserted the t rays  against  a mul t i -hole  PVC 
pla te  designed for the  purpose (Figures 1 and 2). A second 
mul t i -wel l  t r ay  served as a cover  to p reven t  evaporat ion,  
and was held in place by a second mul t i -hole  PVC plate.  
(The assembly is shown in Figures  1 and 2.) Steel  c lamps 
or an iron weight  (800 g) were used to hold the  two PVC 
plates  f i rmly together .  The assembly, compac t  and easy 

to handle,  was incubated  at  37~ in a CO S incubator  
(Heraeus), 95% air, 5% CO~. 

Before s tar t ing an exper iment ,  the  cells were allowed 
to accl imatize for 15-24 h. The assembly enabled a micro- 
scopic s tudy  of the cells a t  any  t ime. All manipula t ions  
dur ing an exper iment  (medium change, addi t ion  of drugs, 
addi t ion  of precursors) are made  under  a hood to p reven t  
bacter ia l  contaminat ion .  To remove  the  cul ture medium,  
a special p ipe t te  is used (Figure 3); for apply ing  new 
medium,  a Eppendor f -microp ipe t te  proved  useful. To 
avoid  dis turbing the  monolayer  dur ing change of the 
medium,  it  is i m p o r t a n t ;  1. to rest  the  t rays  on a rack at 
a t i l ted  (30 ~ posi t ion (Figure 1) and 2. to direct  the  open- 
ing of the  special p ipe t te  towards  the  wall  of the  trough. 

To stop incorpora t ion  of radioact ive  precursors,, the  
med ium is aspira ted and the  single wells are filled with  
100 ~I icecold 10% TCA. The whole t rays  are then  placed 
in a 5% TCA batt l  (chromatography tanks,  20 • 2 1 5  
20 cm, refrigerator) and the  ex t rac t ion  is repeated twice. 
To dry  the t rays  we used ei ther  80% e thanol  or 5% acetic 

Fig. 1. The whole set consisting of 2 tissue 
culture trays and 2 PVC plates, together 
with an oblique rack to handle the trays. 
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Fig. 2. The whole set before being closed. 
The upper tray, which is only used as a 
lid, is not tissue culture quality. 

acid (which is necessa ry  if Chol ine  i n c o r p o r a t i o n  was 
s tudied) .  The  b o t t o m s  of t he  a i r -dr ied  wells are  cu t  a w a y .  
w i t h  scissors (or a special  c u t t i n g  device) a n d  d ropp ed  
d i rec t ly  in to  via ls  for sc in t i l l a t ion  count ing .  Af te r  add ing  
to luene  sc in t i l l a to r  (Liquif luor ,  New E n g l a n d  Nuclear) ,  
t h e  r a d i o a c t i v i t y  in t he  v ia ls  is coun t ed  in a sc in t i l l a t ion  
counter .  

Fig. 3. The special pipette is shown with a hypothetical cube to de- 
monstrate the directions. 

gO00 
cpm 

I 

15DO �9 

1000 

50O / / ~  

0 Z0 40 60 80rnin 

Fig. 4. Time dependent 3H-thymidine incorporation (0.1 [xCi) into 
HeLa-monolayers. The actual counts and mean values are given. 

P rac t i c a l  c o u n t i n g  yields  are  11% of t he  theore t i ca l  
a m o u n t  w h i c h  m a y  be o b t a i n e d  in a homogeneous ,  
quenchf ree  sc int i l la tor .  To d e t e r m i n e  t h i s  yield,  t he  cells 
were lysed w i t h  10 % Sod ium-dodecy l - su l fa te  and  coun t ed  
in a d ioxane  sc in t i l la tor .  As a n  example ,  F igure  4 shows 
t ime  d e p e n d e n t  8 H - t h y m i d i n e  i nco rpo ra t i on  in to  HeLa-  
cells. 

A d v a n t a g e s  of our  p rocedure  are :  1. A more  or less 
u n l i m i t e d  n u m b e r  of single cell m o n o l a y e r  cu l tu res  can  be  
processed  and  measured .  2. The  p rocedure  can  be  carr ied 
ou t  qu ick ly  (3-5 min .  are  suff ic ient  to  h a n d l e  50 single 
cul tures) .  3. The  a m o u n t  of r ad ioac t ive  m a t e r i a l  is small  
(0.1 ~Ci t h y m i d i n e / s i n g l e  cu l tu re  'pos i t ion ' ) .  4. Only  
smal l  n u m b e r s  of cells are  needed  (10,000 cells pe r  single 
cul ture) ,  m a k i n g  i t  poss ib le  to  ca r ry  ou t  a large n u m b e r  of 
ana lyses  on  t h e  same  cell cul ture .  5. S tudies  w i t h  mono-  
layers  usua l ly  i m p l y  lysis of t h e  m o n o l a y e r s  a n d  sub-  
s e q u e n t  process ing  of a l iquo t s  of t he  cell lysates.  All  these  
m a n i p u l a t i o n s  are u n n e c e s s a r y  if t he  whole  cu l tu re  is 
m e a s u r e d  as descr ibed.  Espec ia l ly  su i t ab le  t r a y s  suppor t s  

a n d  a c u t t i n g  m a c h i n e  m a y  be  ob t a ined  f rom Greiner ,  
N i i r t i ngen  (Germany) .  

Zusammen]assung. E i n e  M e t h o d e  zur  b e q u e m e n  Mes- 
sung  r a d i o a k t i v e r  VorlAufer in  1V[onolayer-Zellkulturen 
wird  beschr ieben.  Die au f  f lexiblen P l a s t i k k u l t u r p l a t t e n  
(z.B. L i n b r o  F B  48-TC) in zahl re ichen  E inze lku ] tu r en  
gezi ichte ten ,  m a r k i e r t e n ,  e x t r a h i e r t e n  u n d  g e t r o c k n e t e n  
Monolaye r - I~u l tu ren  k 6 n n e n  d i r e k t  (beispielsweise mi t  
e iner  Schere~ in Zghlg l~schen  fiir die Sz in t i l la t ions-  
mes s u n g  e ingeschn i t t en  werden.  
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