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B) The recording system. As shown above,  recording of 
pO 2 and APs mus t  be done a t  the  same electrode tip. 
Bo th  APs and pO 2 are low-level  measurements  which 
need high gain ampli f icat ion and a good signal-to-noise 
ratio.  I f  bo th  measurements  are done in one circuit,  the  
inpu t  amplif ier  should be a perfect  current  amplif ier  
wi th  ve ry  low serial resistance and, a t  the  same t ime,  a 
good AC-amplif ier  wi th  low noise ampl i f ica t ion (Figure 
1). The  whole electronic sys tem consists of 2 par ts :  one 
conta ining AC, DC ampl i f ie rs ,  potent iometers ,  meters,  
power  supply and insulat ion amplifiers,  and one other  
pa r t  conta ining the  preamplif iers,  which is instal led 
inside the  measur ing cage, near  to the  electrode holder. 
Since the  measured  values  m a y  be affected by  DC- 
potent ia ls  of the  brain, the  polar izat ion vol tage  is achieved 
by  a feedback-circui t  which keeps the  vol tage  cons tan t  
be tween  electrode and reference electrode, by  compar ing  
the  ac tual  value  wi th  a h ighly  stabil ized reference 
voltage.  The  difference be tween  these 2 values  m a y  
reach a m a x i m u m  of 100 ~xV. This  vol tage-drop  at  the  
preamplif ier  inpu t  is negligible, so t h a t  the  current  am- 
plifier has an ideal inpu t  resistance of a lmost  zero. Using 
F E T - i n p u t  amplifiers,  the  whole current  flows th rough  
the  feedback-circui t  and, by  ohmic  law, the  ou tpu t  
vol tage  of the  DC cur ren t - to-vol tage  conver te r  circui t  
is propor t ional  to the  current  in the polarographic  sys tem 
and the  ohmic  resistance in the  feedback circuit.  The 
capaci tance  of the  preampl i f ier  inpu t  is ex t remely  low 
(3pf), the  inpu t  resistance ve ry  high (1012 Ohm). This  en- 
ables 2 independen t  feedback circuits (for AC and DC) to 
be cons t ruc ted  in the  preamplif ier  wiring. Therefore,  the  
capaci tance  in the  inpu t  circui t  is low and stat ic  charges 
in the  polarographic  circui t  are avoided.  For  recording of 
APs  ( =  AC signal), the  preamplif ier  circuit  works as a 
low noise AC-amplifier .  H e r e b y  the  capaci tance  at  the 
electrode t ip  is included in the  wiring d iagram of the 

first  FET-ampl i f ie r .  The AC-amplif ier  needs the  elec- 
t rode  capac i ty  for stable working. For  this reason, the  
real inpu t  of the  AC-ampl i fy ing sys tem is the tissue- 
side surface of the  electrode membrane ,  and so the  length 
be tween  measur ing point  and AC-amplif ier  input  is 
zero. In  this way, APs  are recorded wi th  a good signal-to- 
noise ra t io  by  adjus t ing  the  gain of the  AC-amplifier.  
The  fol lowing stages of amplif iers  lead to a separat ion 
(by RC-coupling) into APs and pO~ channels.  In  bo th  
channels,  the  zero level  and the  ampli f icat ion can be 
adjusted.  Fo r  moni tor ing  of APs, an optoelectronic  l ight  
emi t t e r  (for visual  control),  an oscilloscope and loudspeak- 
ers are used. All  amplifiers are of course supplied by  a 
h ighly  stabil ized voltage,  while the  reference vol tage and 
the  power  supply  for the  preamplif ier  are separa te ly  
stabilized. The whole system is supplied by  2 high power  
18V accumulators ,  which are charged when the  system is 
switched off. 

C) Experimental application. In  Figure  2 a s imul taneous  
recording of pO 2 and APs  is shown, as obta ined  a t  a 
dep th  of approx ima te ly  500 ~zm in the  par ie ta l  cor tex  of 
cat  (body w e i g h t  2.7 kg, N e m b u t a l  40 mg/kg).  20 sec 
af ter  beginning of respi ra tory  hypox ia  (5% 03, 95% N~), 
the  pOe drops and no sign of neuronal  ac t iv i ty  is seen 
after  20 sec. Af te r  2 rain hypoxia ,  re turn  to air b rea th ing  
is accompanied by  a rapid increase of pO 2 which,  following 
a period of overshoot ,  re tursn to the  original  value  wi th in  
a few minutes.  The firing ra te  of the  neurons rises pro-  
gressively (Figure 2b) unt i l  i t  reaches the  values before 
hypoxia ,  according to the  findings of o ther  authors  4,5. 
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Summary. The use of formaldehyde-Schi f f ' s  reagent  as a nucleolar  stain has been described. Using different  digestion 
procedures,  i t  was confirmed tha t  the  stain is specific for R N A .  I t  can be sui tably  used as a nucleolar  stain, par t icular ly  
in p lant  mater ia ls  af ter  a short  TCA extract ion,  which p robab ly  ext rac ts  the  n o n b o u n d  RNA.  

The use of formaldehyde-Schi f f ' s  reagent  as a nucleolar  
stain was repor ted  in a previous communica t ion  (GHosH 1). 
In  p lant  mater ia ls  this procedure has dis t inct  advantages  
over  o ther  known methods.  In this note  the  specificity of 
the stain is presented.  

The stain is prepared by  adding di lute  formaldehyde  in 
drops to freshly prepared Schiff 's  reagent  (DE TOMASI, 
cited in PEARSE 2) ti l l  the  colour turns  deep pink. The  
s taining procedure has been described earl ier  (GHosI~l). 
Af te r  f ixation,  the  mater ia l  is t r ea ted  wi th  5% TCA at  
90 ~ for 3 rain, washed and stained in the  formaldehyde-  
Schiff 's  reagent  for 10-15 min, d i f ferent ia ted in 70% 
alcohol and squashed in a drop of 45% acetic acid. 

The  specifici ty of the  stain was inves t iga ted  in the  
Ehr l ich  mouse  ascites turnout  cells. Cell films were 
prepared and control  prepara t ions  were stained as above.  
In  some prepara t ions  the  TCA ext rac t ion  was omi t ted  
and the  normaI  staining procedure was followed. Dif- 
ferent  ex t rac t ion  procedures were as follows : 1. E x t r a c t e d  

in 10% perchloric acid at  4 ~  20 h. Washed  thoroughly  
in running water  before staining. 2. Some prepara t ions  
were t rea ted  wi th  RNase  (COI Wor th ing ton  13iochemicals) 
in phospha te  buffer (100v/ml, p H  7.2) for 2 h and stained 
as usual. 3. RNase  t rea ted  cells were ext rac ted  fur ther  as 
1. 4. Some prepara t ions  were t rea ted  wi th  DNase (free of 
RNase,  Serva) in phospha te  buffer  (1 mg/ml,  p H  7.2) 
conta in ing 0.003 M MgSO 4 for 20 h at  37~ 5. Others  
were ex t rac ted  wi th  pronase (Calbiochem) in phospha te  
buffer  (100?/ml, p H  7.2) for 2 h. 6. Some prepara t ions  
were t rea ted  wi th  5% TCA at  90~ for 25 min  to ex t rac t  
bo th  D N A  and R N A  and stained as usual. 

F igure  1 shows nucleolar  s ta ining in A. cepa root t ip  
cells. Figure  2 represents  cells in higher  magnif icat ion 
showing nucteotar details. Sta ining of nucleoli can be seen 
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Figs. 1-5. Nucleolar staining 
through formaldehyde-Sehiff's re- 
agent. 1 and 2. Nucleoli in A. cepa 
roottip cells. 3. Mouse ascites 
tumour cells. 4 and 5. MAT cells 
treated with DNase and pronase 
respectively. 1, 3 and 5,• 
2 and 4, • 1,500. 

in con t ro l  p r e p a r a t i o n s  f rom asci tes  ceils in  F igure  3. 
W'hen t he  TCA e x t r a c t i o n  was omi t t ed ,  t he  cells revea led  
overa l l  s t a in ing  and  pro longed  TCA e x t r a c t i o n  resu l ted  in 
comple te  loss of s t a inab i l i ty .  P r e p a r a t i o n s  unde rgo ing  
t r e a t m e n t s  1 and  2 e x h i b i t e d  f a in t  nuc leo la r  a n d  cyto-  
p la smic  s ta in ing,  b u t  no s t a in  was o b t a i n e d  where  R N a s e  
t r e a t m e n t  was followed b y  perchlor ic  acid ex t rac t ion .  

P r e p a r a t i o n s  f rom 4 an d  5 exh ib i t ed  on ly  s l ight  decrease  
in s t a i n a b i l i t y  (Figures 4 a n d  5). The  resu l t s  i nd i ca t e  
c lear ly  t h a t  t h e  s ta in  is specific for RNA.  The  s h o r t  TCA 
e x t r a c t i o n  before  s t a in ing  is p e r h a p s  needed  to  e x t r a c t  
t h e  n o n - b o u n d  R N A  an d  to o b t a i n  a specific nuc leo la r  
s tain.  T h e  free amino  groups  of t h e  pa ra rosan i l i ne  mole-  
cules p e r h a p s  r eac t  w i t h  t h e  nuc leo la r  mate r ia l .  
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Summary. Three  m e t h o d s  are eva lua t ed  for ho ld ing  capsules  of p l a s t i c - embedded  t issue for r o t a r y  mic ro tomy.  Use of a 
V-block  is r ap id  b u t  de forms  t he  capsule.  Glu ing  t he  capsule  to  a s u p p o r t i n g  b lock  is useful  for r e o r i e n t a t i o n  of t h e  
capsule  b u t  o therwise  t ime  consuming .  A m e t a l  a d a p t e r  is easy to  use, does n o t  de form t h e  t issue, an d  is t h e  prefer red  
m e t h o d  for r o u t i n e  mic ro tomy .  

Severa l  l abora to r ies  use p las t ic  to  e m b e d  biological  
spec imens  wh ich  m a y  be sec t ioned  us ing  a r o t a r y  micro-  
t o m e  2-~2. To p roduce  qua l i t y  sect ions,  e m b e d d e d  t i ssue  
m u s t  be  he ld  securely  in t he  m i c r o t o m e  ob jec t  c lamp.  
Th i s  is especial ly  t r ue  w h e n  sect ions  of 0.5 to  5.0 a m  of 
p l a s t i c - embedded  t issue are cut .  Since p l a s t i c - embed d ed  
t issues are usua l ly  cas t  in  molds  of ge la t in  or po lye thy l en e  

capsules,  t h e  p r o b l e m  arises of h o w  to ho ld  t h e  smal l  
cy l inders  of p l a s t i c - emb ed d ed  t i ssue  in the  ob jec t  c l amp 
of a r o t a r y  m i c r o t o m e  wh ich  was des igned to ho ld  r ec t an -  
gular  blocks.  

R a t  l iver  was f ixed in g h t a r a l d e h y d e ,  e m b e d d e d  in 
glycol m e t h a c r y l a t e  an d  cas t  in size 00 ge la t in  capsules  G. 
3 m e t h o d s  for ho ld ing  t h e  p las t ic  cy l inders  in  a n  Amer i -  


