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Fig. 2. Drawing of the stimulation 
electrode. All the dimensions are 
in mm. S, sockets; A, B, stimula- 
tion electrodes; B, C, signal detec- 
tion electrodes. 
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Principle. The sockets  (S) of the  bipolar  s t imula t ion  
electrodes and the  signal de tec t ion  electrodes are emb edded  
wi th  Araldi te  in a PVC tube  and  are localized on an  area 
of 12 m m  ~ (Figure 2). For  the  bipolar  s t imula t ion  electrodes 
(A, B) and  the  2 monopola r  signal de tec t ion  electrodes 
(C,D) non- insu la ted  stainless steel e lectrodes wi th  a 
d iamete r  of 0.2 m m  were used. The second signal de tec t ion  
electrode (D) connec ted  wi th  the  mass  of the  organ piece 
can be changed wi th  respect  to its posit ion.  I t  has  the  grea t  
advan tage  of being able to s t imula te  organ pieces of 
d i f ferent  sizes in ve ry  small  amoun t s  of drug solution.  
All the  electrodes are exchangeable  by  Ampheno l  plugs 
of the  type  220-PO2-100.  The response of a d i rec t ly  
s t imula ted  organ piece wi th  th is  s t imula t ion  e lect rode is 
represen ted  in Figure  3. 

Zusammen/assung. Ein  E l e k t r o d e n s y s t e m  wird  be- 
schrieben,  um kleinere und  gr6ssere Teile des Elek t ro-  
Organs von Torpedo marmorata di rekt  in vi t ro  s t imul ieren 
und  ablei ten zu k6nnen.  

W. NAI~F, K. A. WOTHRICH and P. G. WASER 

Fig. 3. Response of a piece of the electric organ stimulated directly 
in vitro (stimulation parameters: 100 V, 1.5 msee duration, 10 pps). 
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P r e p a r a t i o n  o f  P l a n t  M a t e r i a l  fo  r o a u t o r a d i o g r a p h y  a n  c t r o n - P r o b e - M i c r o a n a l y s i s  

T h e  X y l e n e  T e c ~ - h n i q u e  " ~ 

Local izat ion of ions in p l a n t  cells is usually based e i ther  
on mic ro-au to rad iography ,  on electron microscopy or on 
e lec t ron-probe-microanalys is  (EPMA). In  order  to avoid 
any  possible changes  in the  locat ion of the  examined  ions 
dur ing  f ixa t ion  and  analysis,  p repa ra t ion  mus t  be made  
under  such condi t ions  as p r even t  the i r  d isp lacement .  

The techniques  used for p repa ra t ion  of p l an t  mater ia l  
for e lec t ronprobe  microanalys is  and  mic roau to rad iography  
are usual ly f reeze-drying 1-3 or freeze subs t i tu t ion  4,~. 
Al though  freeze dry ing  yields reasonable  results  in 
E P M A  6 and  theore t ica l ly  has  an advan tage  over  all 
o ther  techniques ,  i t  is known to cause some t issue 
d is tor t ion  ~, s, pa r t i cu la r ly  a t  the  subcellular  level. On the  
o ther  hand ,  f reeze-subst i tu t ion,  which  includes embed-  
ding of p l an t  t issues in epoxy  resin, suffers f rom uncer-  
ta in t ies  regard ing  the  behav iour  of ions dur ing  the  
dehydra t ion  procedure  and is suspected  of allowing some 
ionic m o v e m e n t  5, 9,10. In  the  p resen t  paper ,  a t echn ique  
is descr ibed for p repa ra t ion  of h igh  qua l i ty  sect ions f rom 
frozen specimens  which  avoids  b o t h  d is tor t ion  of t issues 
and ion movemen t .  

Segments  of fresh leaves of Panicum repens L. and  of 
Cucurbita pepo L. pet iols  were frozen and sectioned.  Cross 
as well as longi tudinal  sect ions (8, 10, 15 20 and 40 ~zm 

t h i c k )  were cut  in a c ryos ta t  a t  --20~ The frozen 
sect ions were placed on cold ( - -20~ a lumin ium pla tes  
p recovered  b y  ch roma lum glue (CrK(SO4) l �9 12H20). 

Drops  of  cold ( - -20~ xylene were placed on top  of the  
frozen sections.  The sect ions were then  left  to d ry  over- 
n igh t  under  the  same condit ions.  The xylene drops  
evapora t ed  a l te r  2 h whereas  i t  took  a few hours  before 
the  ice subl imated .  The mater ia l  was deeply  frozen 
t h r o u g h o u t  the  procedure .  The dried sect ions were then  
t r ans fe r red  to  a dess ica tor  a t  room t e m p e r a t u r e  and  left 
there  for 1 h. Sect ions for E P M A  were t h e n  coated wi th  
evapora ted  go ld-pa lad ium (60%/40%).  E lec t ron-p robe  
X - r a y  microanalys is  was conduc ted  wi th  a J X A - 3 A  
X - r a y  microanalyzer  6. 

Disp lacement  of soluble ions or the i r  diffusion out  of 
t r e a t ed  t issues dur ing  t r e a t m e n t  wi th  xylene was t e s t ed  
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e i the r  b y  E P M A  or b y  r ins ing  r ad ioac t i ve  m a t e r i a l  in 
xy lene  and  consequen t l y  ana lyz ing  t he  so lu t ion  b y  l iquid 
sc in t i l la t ion .  

Sect ions  t r e a t e d  w i t h  xy lene  were found  to p rese rve  
t he  cel lular  details .  Compar i son  be tween  f resh  a n d  t r e a t e d  
sect ions  reveals  t h a t  t he  var ious  cell cons t i t uen t s ,  i.e. 
cell wall,  cy top lasm,  nucleus,  ch lo rop las t s  a n d  vacuole ,  
r e m a i n e d  in w h a t  seems to be t he i r  n a t u r a l  form.  Thus,  
t he  qua l i t y  of the  sect ions  o b t a i n e d  p e r m i t t e d  the  dis t inc-  
t i on  of those  sub-cel lu lar  c o n s t i t u e n t s  a n d  local iza t ion  of 
soluble  ions in t h e m  w i t h o u t  the  need  for e labora te ,  long 
and  unre l i ab le  procedure .  

E x a m i n a t i o n  of t he  release of va r ious  ions f rom pre-  
soaked i i l te r  p a p e r  segments  t r e a t e d  b y  t he  xy lene  techni~ 
que was made.  P a p e r  segments  were soaked in r ad ioac t ive  
so lu t ion  (22NaC1 or Na36C1), dr ied and  t h e n  e i the r  r insed  
in w a t e r  or xylene.  S imi la r  pieces of p a p e r  were deeply  
frozen af te r  t he  f i rs t  soak, and  t h e n  r insed  in cold ( - -20 ~ 
xylene.  The  wa te r  and  xy lene  were t h e n  ana lyzed  for 
r a d i o a c t i v i t y  b y  l iquid  sc int i l la t ion.  Ions  were r e t a ined  
in t he  f i l ter  p a p e r  when  sub jec ted  to  xylene,  b u t  were 
leached w h e n  immersed  in water .  E x a m i n a t i o n  b y  E P M A  
of the  release of p o t a s s i u m  ions f rom pre loaded  t issues 
w h i c h  were t r e a t e d  b y  the  xy lene  t echn ique ,  p r o v e d  the  
same.  

I t  is t h u s  sugges ted  t h a t  t h e  new t e c h n i q u e  p e r m i t s  t he  
r e t e n t i o n  of ions  a t  t h e i r  or ig inal  sites, e l imina te s  t he  
p r o b l e m s  r ega rd ing  m o v e m e n t  of soluble  ions d u r i n g  t h e  
d e h y d r a t i o n  p rocedure  of f reeze-subs t i tu t ion ,  an d  pre-  
v e n t s  t h e  d i s to r t i on  usua l ly  caused b y  f reeze-dry ing  11. 

Summary. A new t e c h n i q u e  for p r e p a r a t i o n  of p l a n t  
m a t e r i a l  for e lec t ron  p robe  mic roana lys i s  a n d  micro-  
a u t o r a d i o g r a p h y  is descr ibed.  F rozen  sect ions  are t r e a t e d  
w i t h  cold ( - -20~  xy lene  drops  a n d  f rozen-dr ied  a t  t h e  
same t e m p e r a t u r e .  Such  t r e a t m e n t  p reserves  t h e  cel lular  
de ta i l s  of t h e  sect ions,  a n d  avo ids  t h e  d i s to r t ions  usua l ly  
caused  b y  fa s t  f reeze-drying.  This  p rocedure  p e r m i t s  t he  
precise loca l iza t ion  of t h e  e l ement s  w i t h i n  d i f fe ren t  sub- 
cel lular  c o m p a r t m e n t s  of p l a n t  mater ia l .  
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A S i m p l e  M e t h o d  for Col lec t ion  and Pur i f i ca t ion  

I t  is usua l ly  diff icul t  to  o b t a i n  ch icken  pe r i tonea l  
m a c r o p h a g e s  b y  t he  t e c h n i q u e s  c o m m o n l y  used 1,2. I n  
th i s  sho r t  no te  we descr ibe  a new s imple  m e t h o d  for the  
r ecove ry  of these  cells w i t h o u t  us ing  chemica l  or i r r i t a t i n g  
agents .  

Po lys t i r ene  discs, 2.4 cm in d iamete r ,  were ob t a ined  
f rom disposable  pe t r i  dishes and  i m p l a n t e d  in to  t h e  
pe r i tonea l  c a v i t y  of 15-day-old ch ickens  u n d e r  l ight  
anes thes ia .  Chickens  were sacr i f iced on day  4 a f te r  
i m p l a t a t i o n  and  the  discs were t r an s f e r r ed  to pe t r i  
dishes,  con t a in ing  Eag le ' s  m i n i m u m  essent ia l  m e d i u m  
(MEM), care be ing  t a k e n  to wash  o u t  b lood clots.  Discs 
appea red  coa ted  b y  a t h i n  layer  of cells cons is t ing  of 80% 
macrophages .  

of Ch icken  P e r i t o n e a l  M a c r o p h a ~ e s  

The  cell l ayer  was  t o r n  o u t  f rom the  s u b s t r a t e  a n d  
t r e a t e d  w i t h  t r y p s i n  0 .25% in P u c k ' s  sal ine so lu t ion ,  p H  
7.2, for 10 to  15 mi n  a n d  t h e  r e su l t i ng  cell suspens ion  
cen t r i fuged  a t  800 • g for 5 min.  Cell v i a b i l i t y  was  con-  
t ro l led  b y  t h e  exclusion dye t e s t  3 an d  co n s i s t en t l y  found  
to be more  t h a n  96%.  

Cells were suspended  a t  4 •  cells/ml,  in M E M  
add i t i oned  w i t h  8% fe ta l  calf  serum,  s t r e p t o m y c i n ,  100 
/zg/ml, Penici l l in ,  100 I U / m l .  Cells were seeded in glass 
D e m e t e r  f lasks (14 ml/ f lask)  an d  i n c u b a t e d  in an  a t m o -  
sphere  of air  an d  CO 2 (5%) a t  37~ 

Af te r  a 20 h i ncuba t ion ,  t h e  cu l tu re  p r e s e n t e d  r o u n d  
an d  spindle  large cells (Figure).  A t  th i s  t i m e  t h e  m e d i u m  
was d iscarded,  cells were w a s h e d  twice  w i t h  g r o w t h  
m e d i u m  a n d  d e t a c h e d  f rom t h e  f lask w i t h  a r u b b e r  
po l iceman.  

W e  classified these  large cells as m a c r o p h a g e s  because  
of t he i r  morpho logy ,  adhe rence  to glass a n d  c a p a c i t y  to  
p h ag o cy t i z e  i nd i an  ink  part ic les .  I n  th i s  w a y  we o b t a i n  
3 to  4 mil l ions  pur i f ied  m a c r o p h a g e s  pe r  ch icken.  

Summary. The  a u t h o r s  descr ibe  a s imple  m e t h o d  for 
col lect ion a n d  cu l tu re  of ch icken  pe r i tonea l  mac ro p h ages .  
Tile m a c r o p h a g e s  are col lected f rom p e r i t o n e u m  w i t h  
polys t i ro l  disks on  the  surface of wh ich  t h e y  are sub-  
s e q u e n t l y  cu l t u r ed  in v i t ro .  
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Chicken peritoneal macrophages after 20 h incubation in MEM + 
fetal calf serum 8%. • 250. 
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