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The formation of shoot regenerants in callus cultures of cactus 
Mamillaria woodsii Craig. 

to  t he  i nd iv idua l  areoles. F ina l ly ,  t he  ep idermis  t o g e t h e r  
w i t h  t he  res ts  of pr ickles  were cu t  off f rom each  s e g m e n t  so 
t h a t  on ly  t he  p i t h  t i ssue  was left  f rom the  s tem.  

The  exp l an t s  were t h e n  p laced  in to  E r l e n m e y e r  f lasks 
c o n t a i n i n g  s y n t h e t i c  aga r  m e d i u m  p r e p a r e d  accord ing  to 
MURASHIaE a n d  SKOOa 6 w i t h  2.0 m g  - I 1 of fl-indolyl- 
acet ic  acid, and  2.0 m g � 9  1-1 of k ine t in .  The  f lasks were 
s to red  in a c u l t i v a t i o n  c h a m b e r  a n d  li t  c o n t i n u o u s l y  b y  
whi t e  f luorescen t  t u b e  l igh t  a t  t he  t e m p e r a t u r e  of 25 =k 
3~ 

Results and discussion. Afte r  a p p r o x i m a t e l y  1 week, 
t he  colour  of e x p l a n t s  was  changed .  Some of t h e m  w e n t  
b r o w n  a n d  were af fec ted  b y  necrosis,  whi le  in  o the r s  t h e  
colour ing changed  to red  of d i f fe ren t  shades  to  v io le t ;  
a f te r  a few days  of s t a g n a t i o n  t he  l a t t e r  s t a r t e d  to  pro-  
duce  callus, wh ich  in t u r n  lost  i ts  r edd i sh  colora t ion  an d  
t u r n e d  a l igh t  green. Af te r  5 weeks of cu l t iva t ion ,  t h e  
cal luses were s t rong  enough  to be  s u b c u l t u r e d  in a f resh 
med ium,  t he  compos i t ion  of wh ich  was t he  same  as shown  
above.  Af te r  s u b c u l t i v a t i o n  a n  organized  g r o w t h  pro-  
duc ing  f la t  cac tus  shoots  w i t h  a p p a r e n t  areoles was 

observed  in some callus t issues.  L a t e r  on  t h e  p l a n t s  s t a r t e d  
shoot ing  f rom areoles an d  s u b s e q u e n t l y  whole  t u f t s  of 
cac tus  shoots  w i th  t i n y  prickles  were p roduced  (Figure).  
In  one case even  f o r m a t i o n  of roo t le t s  was observed .  I n  
o the r  cu l tu res  t h e  callus c o n t i n u e d  growing  in an  un-  
organized  way.  Af te r  a 10 week ' s  period,  the  o the r  sub-  
cu l tu re  could be d iv ided  in to  3 groups.  In  one, dif feren-  
t i a t e d  p l a n t s  f rom cal lus were p roduced ,  in t h e  2nd on ly  
well growing calluses w i t h o u t  a n y  t races  of organogenes is  
were observed .  The  cal luses p roduced  in t h e  3rd group  
t u r n e d  b r o w n  an d  were affected b y  necrosis.  

Wel l  d i f f e ren t i a t ed  cac tus  shoots  1 cm long were 
e x t i r p a t e d  f rom the  cul tures .  The  cu t  was  t r e a t e d  w i t h  a 
commerc i a l  roo t ing  s t imu la to r ,  an d  w h e n  d ry  t h e  re- 
gene ran t s  were p laced  in bowls  c o n t a i n i n g  h u m i d  perl i te .  
A p p r o x i m a t e l y  a f t e r  4 weeks of cu l t iva t ion ,  roots  
s t a r t e d  to grow f rom t h e  curl 

Mamillaria woodsii Craig t h u s  e x t e n d s  the  l ist  of 
species in which  f o r m a t i o n  of r eg en e ran t s  b y  cont ro l led  
organogenes is  in cal lus cu l tu res  in v i t ro  was achieved.  The  
s y n t h e t i c  m e d i u m  chosen  for t h e  a b o v e - m e n t i o n e d  experi-  
m e n t  is be ing  used in our  l a b o r a t o r y  in r o u t i n e  work  for 
induced  organogenes is  in the  cal luses of Nicotiana tabs- 
cure. W h e n  c o m p a r i n g  these  2 p l a n t  species, i t  can  be 
conc luded  t h a t  the  iden t ica l  n u t r i t i o n  a n d  h o r m o n e  con- 
d i t ions  were well  accep tab le  even  for such  s y s t ema t i ca l l y  
an d  ecological ly r e m o t e  p l a n t s  as t h e  cac t i  are. I n  order  
to  increase  t h e  p r o d u c t i o n  of r egeneran t s ,  t h e  exp l an t s  
shou ld  be  s u b c u l t i v a t e d  f i rs t  on med ia  s t i m u l a t i n g  rap id  
an d  r ich  callus g r o w t h  (e.g., b y  add i t i on  of 2 ,4-dichloro-  
p h e n o x y a c e t i c  acid) w i t h  s u b s e q u e n t  s u b c u l t i v a t i o n  on  
t h e  med ia  i nduc ing  organogenesis .  I t  would  p e r h a p s  be  
possible  to  o b t a i n  sti l l  b e t t e r  g r o w t h  cond i t ions  b y  mod-  
i fying t h e  basa l  MURASHIGE an d  SKoo~ 6 med ium.  B y  a 
p r o p e r  ba l ance  of t h e  s y n t h e t i c  m e d i u m  some u n f a v o u r -  
able  effects, e.g., necrosis  an d  an thocyanescence ,  could 
p r o b a b l y  be  avoided.  

Mamillaria woodsii m a y  be  used as all example  dem-  
o n s t r a t i n g  rap id  an d  mass  p r o p a g a t i o n  of selected 
geno types  in cacti .  T h e  d e v e l o p m e n t  per iod  of r eg en e ran t s  
in  t issue cu l tu res  is a t  leas t  1 yea r  sho r t e r  as c o m p a r e d  
w i t h  the  v e g e t a t i o n  per iod  of p l a n t s  o b t a i n e d  f rom seeds. 
Moreover,  t h e  p r o d u c t i o n  of v i rus- f ree  p l a n t s  f rom t issue  
cu l tu res  of cac t i  m a y  be  of g rea t  s ignif icance,  I f  t h e  above  
clonal  m u l t i p l i c a t i o n  m e t h o d  is i m p r o v e d  a n d  a d o p t e d  to  
o t h e r  species of t h e  Cac taceae  family,  i t  m i g h t  be  re- 
c o m m e n d e d  for h o r t i c u l t u r a l  p rac t i ce  as c o m m o n l y  used 
t issue cu l tu res  in v i t ro  in orchids  or ca rna t ions .  

s T. ~VIuRASHIGE and F. SKOOG, Physiologia Plant. 75, 473 (1962). 

Brain Chopping:  A N e w  Method for the Rapid R e m o v a l  of N e w b o r n  Rat Brain 1 

D. W. ~VfCCANDLESS, N. C. ]R_OSBERG and CAROL e. CASSIDY 

Department o/Anatomy and Instrumentation and Model Facility, The University o/ Vermont College o/Medicine, Bur- 
lington (Vermont 05401, USA), 17 November 1975. 

Summary. A new m u l t i - b l a d e d  a i r -d r iven  gui l lo t ine  is descr ibed.  This  device r emoves  n e w b o r n  r a t  heads  a n d  slices 
t h e m  in to  severa l  t h i n  wafers,  wh ich  fac i l i ta tes  freezing a n d  pe rmi t s  easy  regional  dissect ion.  

In  n e u r o c h e m i c a l  i nves t iga t ions  i t  is f r e q u e n t l y  desir-  
able  to  measu re  b o t h  labile me t abo l i t e s  and  enzymes  in t h e  
same  sample  f rom var ious  regions of t he  b ra in .  Decap i t a -  
t i on  or s u b m e r s i o n  of t he  i n t a c t  a n i m a l  in  l iquid n i t rogen  
resu l t s  in a de lay  of m a n y  seconds  before  subcor t ica I  
b r a i n  regions freeze 2-5, wh ich  m a y  resu l t  in  s ign i f ican t  

i Supp. in part by U.S. Public Health Service Grant . AA-01391. 
2 V. CHMELAR, I. M. HAIS and M. HODAVONA, Acta biochim. Pol. 

2, 327 (1964). 
3 j .  A. FERRENDELLI, M. H. GAY, W. G. SEDGXVICK and M. M. CHANG, 

J. Neurochem. 79, 979 (1972). 
4 j .  F. JGNGKINI) and R. BRUNTINK, J. Neurochem. 77, 1615 (1970). 

D. F. SWABB, J. Neurochem. 18, 2085 (1971). 
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Comparison of various metabolites in newborn rat brain obtained by submersion in liquid nitrogen and by the new brain-chopping technique 

Submersed Chopped 

Cortex Brainstem Cortex Brainstem 

Glucose 1.83 -4- 0.10 1.95 ,~ 0.08 1.52 • 0.09 1.86 ~ 0,12 
Glucose-6-PO 4 0.181 =k 0.022 0.152 • 0.009 0.143 i 0.010 0.151 • 0,009 
Lactate 1.36 =t- 0.23 1.28 ~- 0.23 0.62 ~ 0.04 b 0.72 • 0,07 b 
Pyruvate 0.039 -L 0.008 0.060 -~: 0.012 0.051 ~ 0.013 0.038 ~:_ 0.006 
ATP 3.65 ~ 0.30 3.33 i 0.11 3.58 i 0.17 3.56 _-7 0.14 
AI)P 1.57 ~_ 0.17 1.74 ZL 0.14 1.36 :j_ 0.15 1.58 =[Z 0.14 
AMP 0.29 ~ 0.04 0.40 • 0.07 0.40 ,-I- 0.05 0.50 _~2 0.03 

~Data expressed as ii1 moles/kg wet weight. Each mean ~ SE is derived from 5 to 8 animals, bp < 0.05 as calculated by the Mann-Whitney 
U-test. 

changes  in the  levels of h igh ly  labile metabol i t es% 
Fur the r ,  t he  s u b s e q u e n t  regional  d issect ion of t he  f rozen 
b ra in  is difficult ,  especial ly  in n e w b o r n  ra t s  since the  low 
t e m p e r a t u r e  makes  t he  b ra in  fragile and  br i t t le .  

The  m e t h o d  of f reeze-blowing pe rmi t s  r e m o v a l  an d  
freezing of t he  sup ra - t en to f i a l  po r t i on  of t he  b r a i n  more  
r ap id ly  t h a n  a n y  o the r  m e t h o d  7. U n f o r t u n a t e l y ,  reg ional  
s tudies  are c u r r e n t l y  no t  possible w i th  th i s  m e t h o d ,  
and  i t  is on ly  su i tab le  for a d u l t  rats .  A m e t h o d  in 
wh ich  a 14 m m  slab  is r e m o v e d  f rom a r a t  head  b y  r o t a t i n g  
b lades  and  t h e n  c l amped  be tween  2 pre-chi l led  a l u m i n u m  
p i s tons  is also rap id  b u t  does no t  p e r m i t  reg ional  ana-  
lysis s. P e r h a p s  t he  m o s t  effect ive  m e t h o d  for r ap id  

i n a c t i v a t i o n  of labi le  me t ab o l i t e s  an d  s u b s e q u e n t  regional  
d issect ion is m ic rowave  i r rad ia t ion ,  wh ich  effect ively  
fixes labi le  metabo l i t e s ,  an d  regional  d issect ion is read i ly  
accompl ished .  However ,  s ince m a n y  enzymes  are irre- 
ve rs ib ly  i n a c t i v a t e d  b y  t h e  hea t ,  i t  is imposs ib le  to  mea-  
sure b o t h  me t ab o l i t e s  an d  enzymes  in t h e  same  sampleg.  

We, therefore ,  h a v e  deve loped  a new a p p a r a t u s  for 
r ap id ly  f ix ing n e w b o r n  r a t  bra in .  Th i s  m e t h o d  fac i l i ta tes  
easy  regional  dissect ion,  an d  p e rmi t s  t h e  m e a s u r e m e n t  of 
b o t h  enzymes  a n d  me tabo l i t e s  in t h e  same samples .  This  
device  is a n  a i r -d r iven  m u l t i - b l a d e d  gui l lo t ine  which,  in 
200 msec, slices t h e  an ima l ' s  head  in to  severa l  t h i n  wafers.  
These  wafers  are t h e n  d ro p p ed  in a con t a ine r  of 2 -methy l -  
b u t a n e  b r o u g h t  to  i ts  freezing p o i n t  w i t h  l iquid n i t rogen .  
The  t h i n  wafers  freeze rapid ly ,  an d  can  be  read i ly  dissect-  
ed in to  Various regions.  

I n  e x p e r i m e n t s  to  t e s t  t he  b r a i n  chopp ing  a p p a r a t u s ,  
p r e g n a n t  Sp rague -Dawley  r a t s  were o b t a i n e d  co mmer -  
cially, housed  ind iv idua l ly ,  an d  fed a n d  w a t e r ed  ad  
l ib i tum.  N e w b o r n  an i ma l s  were sacr i f iced when  1-2 days  
old ; l i t t e rs  were spl i t  i n to  2 groups,  1 g roup  was sacrif iced 
b y  submers ion ,  t h e  o the r  b y  t h e  new c h o p p i n g  technique .  
An imals  sacrif iced b y  submers ion  were g rasped  l igh t ly  b y  
t h e  ta i l  w i t h  forceps, an d  qu ick ly  p lunged  in to  e i the r  
l iquid n i t rogen  or 2 - m e t h y l b u t a n e  b r o u g h t  to  i ts  f reezing 
po in t  w i t h  l iquid n i t rogen .  The  an i ma l s  were held  u n d e r  
the  coo lan t  un t i l  b u b b l i n g  s topped.  

Animals  sacrif iced b y t h e  a i r -d r iven  m u l t i - b l a d e d  guillo- 
t ine  (Figure) were pos i t ioned  w i t h  t h e i r  heads  on  the  t r a p  
door. O p e r a t i n g  a t  125 p o u n d s  pe r  square  inch,  a p i s t o n  
ca r ry ing  t h e  c u t t i n g  b lades  is d r iven  d o w n w a r d  t o w a r d  
t h e  t r a p  door. W h e n  t h e  b lades  h a v e  passed  t h r o u g h  t h e  
head  of t h e  ra t ,  t h e  t r a p  door  opens,  an d  t h e  3-4 6 m m  
t h i c k  coronal  wafers  are mech an i ca l l y  s t r i pped  f rom be- 
tween  t h e  blades,  w h e r e u p o n  t h e y  d rop  in to  t h e  coolant .  
The  en t i re  c u t t i n g  an d  s t r i pp ing  process  t akes  a b o u t  
200 msec, W i t h  2 - m e t h y l b u t a n e  as t h e  coolant ,  f reezing 
of the  6 m m  wafers  is ach ieved  in less t h a n  4 sec . -The  
wafers  are usua l ly  i n t a c t  ana tomica l ly ,  a n d  m o s t  b r a in  
regions can  be visual ized.  In  add i t ion ,  w h e n  p laced  on d ry  
ice slabs,  these  wafers  are r ead i ly  t r i m m e d  of skin  a n d  
bone,  an d  a p p r o p r i a t e  b r a i n  regions  can  be isolated.  

Brain chopping apparatus. See text for details of operation. 

60 .  H. LOWRY, J. V. PASSONNEAU, F. X, HASSELBERGER and D. W. 
SCHULZ, J. biol. Chem. 239, 18 (1974). 
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P a r i e t a l  cor tex  and  b r a i n s t e m  were d issec ted  a n d  rap id-  
ly weighed  on  a R o l l e r - S m i t h  ba l ance  and  s u b s e q u e n t l y  
homogen ized  in 1.0 ml  of cold 0.3 N perchlor ic  acid con- 
t a i n i n g  1.0 m M  E D T A .  Af te r  cen t r i fug ing  a t  25,000 g~ 
30 min ,  t he  s u p e r n a t a n t s  were neu t r a l i zed  w i t h  3.0 N 
K H C O  a. 

The  i n t e r m e d i a t e s  glucose, g lucose-6-phospha te ,  lac ta te ,  
p y r u v a t e ,  ATP ,  ADP,  a n d  A M P  were m e a s u r e d  b y  t h e  
m e t h o d s  of LOWRY and  PASSONEAU 1~ The  Tab le  com- 
pares  t h e  n e t  levels of these  i n t e r m e d i a t e s  in  pa r i e t a l  
co r t ex  and  b r a i n s t e m  of an i m a l s  sacr i f iced b y  t he  two 
me thods .  An ima l s  sacrif iced b y  s u b m e r s i o n  in l iquid  
n i t rogen  or in 2 - m e t h y l b u t a n e  cooled to i ts  f reezing p o i n t  
w i t h  l iquid n i t rogen  h a d  s imi lar  m e t a b o l i t e  values,  a n d  
so these  con t ro l  d a t a  h a v e  been  pooled.  

No te  t h a t  t he  l a c t a t e  c o n c e n t r a t i o n  was found  to  be  
s ign i f i can t ly  lower in  b o t h  pa r i e t a l  cor tex  and  b r a i n s t e m  
of the  chopped  as c o m p a r e d  to the  s u b m e r s e d  animals .  
H ighe r  va lues  as m e a s u r e d  in t he  s u b m e r s e d  group  are 
assoc ia ted  w i t h  a n o x i a  due  to slow freezing of t i ssue  6. The  
levels of t he  o the r  m e t a b o l i t e s m e a s u r e d  were c o m p a r a b l e  
in n e w b o r n  r a t s  sacr i f iced b y  t he  two me thods .  

I n  th i s  s tudy ,  we h a v e  deve loped  and  v a l i d a t e d  a new 
a i r -d r iven  m u l t i - b l a d e d  gui l lo t ine  wh ich  r ap i d l y  sacri-  
fices n e w b o r n  ra ts ,  a n d  fixes t he i r  b ra ins  such  t h a t  

reg ional  s tud ies  are possible.  W e  h a v e  c o m p a r e d  com- 
m o n l y  m e a s u r e d  me tabo l i t e s  in an ima l s  sacrif iced b y  t he  
c o n v e n t i o n a l  submers ion  t echn ique ,  a n d  b y  t he  new 
chopp ing  me thod .  W e  f ind t h a t  on ly  lac ta te ,  t he  mos t  
labi le  i n t e r m e d i a t e  measured ,  was  s ign i f ican t ly  lower in 
an ima l s  sacr i f iced b y  t he  c h o p p i n g  m e t h o d .  Since the  
smal l  n e w b o r n  r a t s  h a v e  m i n i m a l  insu la t ive  skin and  
bone  cover ing  t he i r  b ra ins ,  s u b m e r s e d  an ima l s  freeze 
a lmos t  as r ap id ly  as t he  wafers.  Majo r  differences in t he  
levels of all  me t abo l i t e s  m i g h t  be expec ted  w h e n  compar -  
ing s u b m e r s i o n  vs. chopped  a d u l t  animals .  Modi f ica t ions  
to  t he  chopp ing  a p p a r a t u s  wh ich  will al low a c c o m o d a t i o n  
of a d u l t  r a t s  are c u r r e n t l y  be ing  made.  

The  m a j o r  a d v a n t a g e  of th i s  t e c h n i q u e  is t h a t  i t  
fac i l i t a tes  regional  s tud ies  in  n e w b o r n  rats .  Th in ,  f l a t  
coronal  wafers  are read i ly  dissected on d r y  ice in to  va r -  
ious a n a t o m i c a l  regions. I t  is also somet imes  a d v a n t a -  
geous to measure  b o t h  enzymes  a n d  me tabo l i t e s  on  t he  
same sample .  An a d v a n t a g e  of tile chopp ing  m e t h o d  over  
sacrifice b y  mic rowave  oven  is t h a t  enzymes  are n o t  
i nac t i va t ed .  

10 o. H. LowRY and J. V. PASSONNEAU, A Flexible System o/Enzym- 
atic Analysis (Academic Press, New York 1972). 

Technical  Note  About  S imul taneous  Recording of Oxygen Partial  Pressure  and Neuronal  Activity 
in Cat Cortex 

N. WIERNSPERGER, S. KUNKE 1 a n d  P. GYGAX 

Department o/ Basic Medical Research, Sandoz Ltd., CH-dO02 Basel (Switzerland)," and I I  Hessen-Klinih, Erbach im 
Odenwald (German Federal Republic, BRD),  27 November 1975. 

Summary. A m e t h o d  is descr ibed  for s i m u l t aneous  m e a s u r e m e n t s  of pO~ a n d  ac t ion  po t en t i a l s  w i t h  microe lec t rodes  
us ing  p r e f a b r i c a t e d  gold wires. The  c o n s t r u c t i o n  a n d  m e a s u r i n g  w i t h  such  gold e lect rodes  is easier  t h a n  w i t h  t r ad i t i ona l -  
ly used p l a t i n u m  electrodes.  Single e lect rode record ing  is done  w i t h  a special ly  a d a p t e d  e lect ronic  circuit ,  a l lowing t he  
s epa ra t i on  of b o t h  signals  (pO 2 a n d  ac t ion  po ten t ia l s .  A m e a s u r e m e n t  in ca t  b r a i n  i l lus t ra tes  th i s  p rocedure .  

I n  b r a i n  as in o t h e r  t i ssues  t h e  local pO 2, w h e n  mea-  
sured  on a microscale,  shows cons iderab le  spa t i a l  non-  
homogene i t i e s  d e p e n d i n g  on  t he  d i s t ance  f rom the  
n e a r b y  capil lar ies ,  pO 2 in those  capil laries,  and  02 
c o n s u m p t i o n  of t he  region u n d e r  inves t iga t ion .  The  
fol lowing m e t h o d  allows a d i rec t  d e t e r m i n a t i o n  of pO 2 
a n d  ac t ion  p o t e n t i a l s  (APs) s i m u l t a n e o u s l y  in the  r ange  
of i n t e r cap i l l a ry  d imens ions .  Th i s  requi res  a m i n i a t u r i z a -  
t ion  of t he  m e a s u r i n g  e lements ,  w h i c h  gives rise to  
c e r t a i n  p rob l ems  desc r ibed  in detai l .  

A) The gold microelectrode. 1. Construction. T he  con-  
s t r u c t i o n  of t h e  electrode,  based  on t he  pr inc ip le  p u b -  
l ished b y  ERDMANN ~, uses glass i n su la t ed  gold wires, 
m a n u f a c t u r e d  b y  t he  B a t t e l l e - I n s t i t u t e  ( F r a n k f u r t /  
Main,  Ge rmany) .  Af te r  c o n n e c t i n g  of t he  gold wire to  a 
copper  wire b y  a c o n d u c t i v e  adhes ive ,  i t  is t h r e a d e d  in a 
glass cap i l l a ry  so t h a t  i t  p r o t r u d e s  f rom t he  p e r i p h e r a l  
end  of t he  capi l lary.  To ensure  m e c h a n i c a l  s t ab i l i ty ,  b o t h  
wires  are f ixed a t  t he i r  r espec t ive  ends  of t he  glass w i t h  
Ara ld i t  A u  (Ciba-Geigy, Basel ,  Swi tzer land) .  T h e  
e lec t rode  t ip  is t h e n  a b r a d e d  obl ique ly  on  d i a m o n d  
paste ,  so t h a t  t h e  d i a m e t e r  of t he  t ip  is no more  t h a n  1-2 
am.  Th i s  al lows a good p e n e t r a t i o n  of t he  e lec t rode  in to  
t h e  t issue, w i t h o u t  gross d a m a g e  to  cel lular  s t ruc tures .  
F ina l ly ,  b y  d ipp ing  t he  t ip  in  a 2% polystyrol-CC14 
so lu t ion  a n d  f ix ing a t  70~ t h e  gold wire is coa ted  w i th  
an  02 p e r m e a b l e  m e m b r a n e .  T he  loss of s ens i t i v i t y  wh ich  

is of ten  obse rved  a f t e r  t he  a b r a d i n g  process  can  be  abo-  
l ished b y  e t ch ing  the  gold on  a l eng th  of a b o u t  20 ~xm in 
a KCN so lu t ion  a n d  new gi ld ing of t he  t ip  in  a gold 
chlor ide  b a t h  b y  app ly ing  50 n A  for 45 sec u n d e r  micro-  
scopic control .  

2. Physical parameters. Before  use, t he  phys ica l  pa ra -  
me te r s  of t he  e lect rodes  h a v e  to be  e x a m i n e d  to con t ro l  
t he  q u a l i t y  of b o t h  wire a n d  m e m b r a n e .  E x a m i n a t i o n s  
of po la rog raph ic  curves  conf i rm the  f ind ing  of o the r  
a u t h o r s  3 t h a t  t he  ' p l a t e a u '  lies be tween  700 a n d  1200 
mV. Therefore ,  we pe r fo rm  our  pO~ m e a s u r e m e n t s  a t  a 
vo l tage  of ( - -1000  mV) aga ins t  a s i lver-s i lver  chlor ide  
reference electrode.  A t  th i s  vol tage,  t he  pO 2 d e p e n d e n t  
c u r r e n t  cu rve  has  to  be l inear  a n d  t he  res idua l  c u r r e n t  
a t  zero O e t ens ion  ve ry  low. I t  is r e c o m m e n d e d  to a p p l y  
a 1V p o t e n t i a l  for 24 h before  use, t h u s  p e r m i t t i n g  a 
su i t ab le  s t ab i l i za t ion  of t he  electrode.  Tile c u r r e n t  is 
on ly  s l igh t ly  t e m p e r a t u r e - d e p e n d e n t  (0.03 nA/~ whi le  
i t  is n o t  af fected b y  p H  v a r i a t i o n s  in t he  physiological  
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