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e ther  anaes thes ia  using the  dorsola tera l  approach;  t he  
opera t ion  was per formed  wi th in  less t h a n  5 min,  and the  
animals  recovered f rom the  anaes thes ia  wi th in  10-15 min.  
Hydrocor t i sone  and  prednisolone (in t he  form of t he  
water-soluble  sod ium hemi t e t r ahyd roph tha l a t e )  were in- 
j ec ted  in t raper i tonea l ly  in va ry ing  a m o u n t s  in to  groups 

nisolone, a l though  the re  were  two  obvious  differences:  
(a) w i t h  hydrocor t i sone  the  dose af fording rough ly  5 0 ~  
pro tec t ion  when  admin is te red  s imul taneous ly  with,  or  1 h 
before, endo tox in  is some 5~10 t imes  h igher  t h a n  t h a t  of 
prednisolone,  and (b) p ro tec t ive  a c t i v i t y  subsides a t  a 
fas ter  ra te  t h a n  w i t h  prednisolone.  
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Protective effect of prednisolone and hydroccrrtisone in the adrenalectomized rat. 
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Fig. 1. Prednisolone. 
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Fig, 2. Hydrocortisone. 
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Ordinate: Survival (%); each point represents the mean for 10-g0 animals. - Abscissa: Dose of steroid (mg/kg, i.p.). - Interval  between 
injection of steroid and challenge with endotoxin: o o= 0 min, o - - - o = 6 0  rain, o . . . .  - o =  180 rain, o . . . . . .  o=17 h. 

of 10-20 an imals  pe r  dose a t  in terva ls  ranging f rom 7 to 
24 h fol lowing adrena tec tomy.  E n d o t o x i n  (Serratia mar- 
eescens l ipopolysacchar ide  a) was in jec ted  in t ravenous ly  in 
an  a m o u n t  (100 t~g/kg) which  p roved  le thal  in 100% (65 
o u t  of 65) of t he  u n t r e a t e d  controls  chal lenged 24 h af ter  
r em o v a l  of the  adrenals .  Only  an imals  still  a l ive  40 h a f te r  
admin i s t r a t ion  of  t he  endo tox in  were recorded as hav ing  
been  p ro tec t ed  f rom le that  endo tox in  shock. 

Results. The  resul ts  a re  summar ized  in Figures  1 and  2. 
I t  is shown t h a t  prednisolone  affords pro tec t ion  wi th  as 
low a dosage as 1 mg/kg,  t he  effect  being a lmos t  ident ica l  
regardless of whe the r  the  compound  is adminis te red  f or  
3 h before the  endotoxin .  W i t h  a dose of 3 mg]kg of pred-  
nisolone to t a l  or  nea r ly  to ta l  p ro tec t ion  is ob ta ined  when 
the  cor t icosteroid  is g iven e i ther  s imul taneous ly  with,  or  
1 h before, the  endo tox in ;  ex t end ing  the  in te rva l  to 3 h 
resul ts  in a su rv iva l  ra te  of s l ight ly  more t h a n  60% ; af ter  
17 h, 3 mg /kg  prednisolone fails to  d i sp lay  any  pro tec t ive  
a c t i v i t y  a t  all. I n  order  to ob ta in  p ro tec t ion  when the  in- 
t e rva l  is 17 h, the  dosage of prednisolone has  to be in- 
creased to 30 mg]kg. Clearly, as the  t ime  elapsing be tween  
prednisolone t r e a t m e n t  and endotox in  inject ion increases, 
larger  amoun t s  of the  cor t icos teroid  are needed to ob ta in  
comparab le  surv iva l  rates.  S o m e w h a t  s imilar  effects were 
observed when  hydrocor t i sone  was used ins tead of pred-  

Zusammen/assung. An der  nebennierenlosen  R a t t e  wur-  
de die D a u e r  des Schutzef iek tes  yon  Predniso lon  (P) und 
Hydrocor t i son  (H) gegeni iber  t e ta lem Endo tox iuschock  be- 
s t immt .  P war  5 -10mal  wi rksamer  als H ;  ebenso h ie l t  der  
Schutze f fek t  v o n  P 5 -10mal  l~nger  an  als der jenige y o n  H.  
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P R O  E X P E R I M E N T I S  

M e a s u r e m e n t  o f  G l a s s  M i c r o e l e c t r o d e s  

The  necess i ty  of using v e r y  sharp  electrodes to  s t udy  the  
electr ical  proper t ies  of t he  cel lular  m e m b r a n e  b rough t  
abou t  ex tens ive  u t i l iza t ion  of e lect rolyte-f i l led glass 
microcapi l lar ies  dur ing  the  last  twe lve  years.  LII~G and 
GERARD t and NASTUK and HODGKIN ~ reduced the diam- 
eter of the tip of the glass microelectrodes to about 0.5 

to measure  the  cel lular  t r a n s m e m b r a n e  potent ia ls .  
NASTUK and  HODGKIN ~ s tudy ing  some of t h e  phys ica l  
proper t ies  of the  glass microetectrodes,  first  used electron 
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microscopy to measure the external and internal diam- 
eters of the tip of their electrodes. Electron microscopy 
was also utilized by Bvzov  and CHERNYS~OV S as a guide 
to design sharper glass electrodes, 

The measure of the exact dimensions of the glass micro- 
electrodes is very important  because the electrical charges, 
or Zeta potentials, at  the surface of the glass walls intro- 
duce large errors in the measurements made by the elec- 
trode if the diameter at the t ip is reduced under a certain 
value t, ~. Moreover, it is possible to design cation-sensitive 
microelectrodes of a diameter small enough to permit  the 
Zeta potentials at  the tip to become the main parameter  
by these electrodes~,t 

In this communication we propose a method to s tudy 
the tip of t he  glass microelectrodes. Microcapillaries were 
drawn from Coming No. 0150 glass and Pyrex capillaries 
(both having an OD of 1 mm and an ID of 0.5 ram) and 
compared. After cursory observation with the light micro- 
scope, the selected microcapillaries, 2 to 3 cm long, were 
affixed to the top surface of the adjustable specimen 
holder of the RCA EMU-BF electron microscope. A beam 
current  of 12 ~a or less was necessary to avoid deforma- 
t ion of the Coming glass tips. All observations were made 
at  50 KV except the high magnification of the Pyrex tip 
at  100 KV. A Baird grating replica was positioned at  the 
specimen plane for calibration purposes. Uptake of 3M 
KC1 was used as a test for usability of the tips before and 
after entry into the electron microscope. 

Microcapillaries drawn from Corning glass capillaries 
ranged from 0.1 ~ t o 0 . 3 / z  in diameter at  the tip. Figure 
l(a) shows a Coming tip measuring 0.16 ~ in diameter 
with a diameter of 1 ~ at 8 ~z back from the tip. One of the 
Pyrex microcapiUaries is illustrated in Figure l(b). These 
range from 0.09 ~ to 0.14 ~t a t  the tip. A 1 Iz diameter" is 
seen 12 ~z from the tip. Higher magnification of a Pyrex 
tip, Figure 2(a), reveals an inside diameter of about 700 A 
and a tip diameter of about  1300 A. The walls measure 
300.to 330 ]~ at  the tip. Figure 2(b) shows the taper of the 
Pyrex tip. The inside diameter is only slightly increased 
whereas the capillary walls have doubled in thickness in 

~.~ 

Fig. l(a) 

Fig. l(b) 

Fig. i. Electron micrographs of glass microelectrodes drawn from 
{a} Coming No. 0150 glass capillary; (b) Pyrex capillary. (Bar indi- 

cates 1.0 bu) 

I ~. The ratio of OD to ID is about 2 to 1 at the tip and 
about 3 to 1 back 1 ~ from the tip. The tips were found to 
be open before and after observation with the electron 
microscope. 

The results shown above indicate the possibility of ac- 
curate measurements of the external  and internal diam- 
eter of the glass microelectrodes near the tip, since at  this 
level the thickness of the glass wall is small enough to 
permit  the glass wall to be transparent  to the electron 
beam. Such information is essential in view of the recent 
developments of the glass microelectrodes, An exact  ap- 
preciation of the damage done to the t ip by different fill- 
ing methods is possible by electron microscopy. Moreover, 
a more quant i ta t ive approach to the problem of the influ- 
ence of the Zeta potentials at  the tip of the electrodes is 
also available if one knows with precision the diameters 
and the taper of the glass microelectrodes at  their tips. 
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Fig. 2(b) 

Fig. 2. Pyrex microeleetrode: (a) high magnification EMG; (b) dia- 
gram. (Bar indicates 0.1 ~.) 

Zusammen]assung. Zur Untersuchung der elektrischen 
Zellmembraneigenschaften sind bekanntlich besonders 
scharfe Glaselektroden Voraussetzung. Mit Hilfe eines 
modifizierten Elektronenmikroskops kann sowohl Wand- 
breite, wie auch innerer Durchmesser der Mikxoelektro- 
denspitze gemessen werden. 
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