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Table 2. In vitro mucosal-to-serosal sugar flux 
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Flux 
Glucose Galactose 3-O-methylglucose Fructose 

Control 86.8 4-. 7.3 41.1 4- 9.2 19.8 q- 2.2 13.4 4- 3.6 
Glucose infused 248.0 -4- 29.4 110.0 -r 15.3 39.4 4- 4.7 11.3• 2.3 
Galactose infused 218.3 4- 20.8 94.2 4- 18.7 15.9 =E 3.9 
Fructose infused 179.8 4- 34.0 32.9 4- 6.5 
Control + cycloheximide 90.0 -4- 11.5 
Glucose infused + eycloheximide 68.8 ~= 16.9 33.7 q- 6.0 15.1 =E 5.3 
Fructose infused + cyeloheximide 10.7 q- 3.6 

Method and calculation as in table 1. n = 6-11. Cycloheximide was given intravenously in a dose of 1.5 mg/kg at the beginning of the Lv. 
sugar infusion; in the control: 4 h prior to the killing of the animak 

glucose in fus ion  because  t h e r e  was  no  increase  in t h e  
mucosa l - to -se rosa l  f lux of sugars  in t he  in t e s t ine  of con-  
t ro l  an ima l s  in fused  w i t h  t he  same  c o n c e n t r a t i o n  and  
vo lume  of mann i to l .  The  p ro t e in  syn thes i s  inh ib i to r ,  
cyc loheximide ,  comple t e ly  i n h i b i t e d  t he  e n h a n c e m e n t  of 
hexose  t r a n s p o r t  fol lowing hype rg lycemia ,  hype rga l ac to -  
s emis  and  hype r f ruc to semia ,  w i t h o u t  a n y  effect  u p o n  
t he  basa l  sugar  t r a n s p o r t  ( table  2). 
The  s t i m u l a t i o n  of t he  mucosa l - to -serosa l  f lux  of sugars  
was  no t  necessar i ly  a ccom pan i ed  b y  an  in t r ace l lu l a r  ac- 
cumula t i on ,  p a r t i c u l a r l y  in  t he  gu t  of an i m a l s  w i t h  
m o d e r a t e  hype rg lycemia .  Th i s  agrees w i t h  t h e  f ind ing  of 
Olsen a n d  R o s e n b e r g  7 t h a t  t he  in t e s t ine  of r a t s  wh ich  
were m a i n t a i n e d  in  a hype rg lycemic  s t a t e  (degree n o t  
specified) for 5 days  b y  i n t r a v e n o u s  glucose in fus ion  d id  
n o t  d i sp lay  an  increased  t i ssue  a c c u m u l a t i o n  of 3-0-  
metbylg lucose .  
These  f ind ings  s u p p o r t  t he  fol lowing h y p o t h e s i s :  t he  in- 
crease of t he  sugar  level  in t he  blood enhances  t he  t r a n s -  

ep i the l ia l  suga r  t r a n s p o r t .  I t  is m o s t  l ikely t h a t  t he  en-  
h a n c e m e n t  is t he  consequence  of a n  induced  syn thes i s  of 
new t r a n s p o r t  carr iers  wh ich  would expla in  w h y  t h e  
h igh  b lood sugar  h a s  to  be  m a i n t a i n e d  for severa l  hou r s  
before  i t  t akes  effect.  I t  was  also obse rved  t h a t  t he  en- 
h a n c e d  sugar  t r a n s p o r t  is m a i n t a i n e d  for a few h o u r s  
a f t e r  t h e  b lood  suga r  r e t u r n e d  to  a n o r m a l  level.  The  
comple te  i n h i b i t i o n  b y  cyc lohex imide  of the  increased  
sugar  t r a n s p o r t  p roduced  b y  hype rg lycemia ,  h y p e r -  
ga l ac tosemia  and  h y p e r f r u c t o s e m i a  s t rong ly  ind ica tes  
t h a t  t he  t r a n s p o r t  e n h a n c e m e n t  is connec t ed  w i t h  t h e  
syn thes i s  of a d d i t i o n a l  t r a n s p o r t  recep tors  (carriers).  
The  i n t e r e s t i ng  f ind ing  of t he  p r e sen t  s t u d y  is t he  exis- 
s tence  of a subs t ra te - spec i f i c  a d a p t i v e  t r a n s p o r t  s y s t e m  
which  is r a t h e r  r ap id ly  ac t i va t ed ,  p r e s u m a b l y  t h r o u g h  
the  syn thes i s  of new t r a n s p o r t  r ecep tors  (carriers).  The  
s y s t e m  is n o t  local ized in t h e  b r u s h  b o r d e r  b u t  m o s t  
p r o b a b l y  in the  baso l a t e r a l  m e m b r a n e ;  hence  i t s  inh ib i -  
t i on  b y  ph lo re t i n  b u t  no t  b y  phlor iz in .  

The  effect  of cobra  v e n o m  factor  (CVF) ac t ivat ion  of the c o m p l e m e n t  cascade  on l e u k o c y t e  c i rcad ian  
var ia t ion  in the rat  1 

Phi l l ip  C. Hoopes  a n d  Char les  E.  McCall  

Department o/Medicine, Bowman Gray School o/ Medicine, Wake Forest University, Winston-Salem (North Carolina 
27103, USA), 22 July 1976 

Summary. A d m i n i s t r a t i o n  of cob ra  v e n o m  fac to r  (CVF) a t  d i f fe ren t  t i m e  per iods  over  a 24-h-per iod p roduced  a leuko-  
cyt ic  response  w h i c h  va r i ed  accord ing  to t he  t i m e  of day  t h e  fac to r  was  given.  The  r e su l t i ng  leukocyt ic  c i rcad ian  
r h y t h m  was  ach ieved  b y  a m a r k e d  v a r i a t i o n  a n d  increase  in t h e  n e u t r o p h i l  popu la t ion .  

S e r u m  c o m p l e m e n t  consis ts  of 9 s epa ra t e  p r o t e i n  macro -  
molecules  (C1-C9) a n d  is s equen t i a l l y  a c t i v a t e d  b y  a series 
of e n z y m a t i c  r eac t ions  in  t he  presence  of a n t i g e n - a n t i -  
b o d y  complexes .  ~An a l t e r n a t e  p a t h w a y  in  t h e  comple-  
m e n t  cascade  can  be  a c t i v a t e d  b y  pur i f ied  cob ra  v e n o m  
fac to r  (CVF) or t he  po lysaccha r ide  inu l in  ~. Biological  
ac t iv i t i es  r e su l t i ng  f rom a c t i v a t i o n  of t he  va r ious  com- 
p o n e n t s  of t he  c o m p l e m e n t  cascade  inc lude  c h e m o t a x i s  
(C3a, Csa,~, 7), opson iza t ion  (C3b), a n a p h y l a x i s  (C3a, Csa), 
a n d  lysis a n d  les ion f o r m a t i o n  a t  t he  cell  m e m b r a n e  (Cs, 
C9 ) 3. R e c e n t l y  a n ew  biological  a c t i v i t y  of c o m p l e m e n t  
ha s  been  descr ibed  fol lowing a c t i v a t i o n  b y  inu l in  a n d  
pur i f ied  cob ra  v e n o m  fac to r  of t h e  a l t e r n a t e  p a t h -  
way  4. A n  i m m e d i a t e  n e u t r o p e n i a  followed b y  a m a r k e d  
n e u t r o p h i l i a  occurred.  Accordingly ,  th i s  response  was 
s tud ied  to  d e t e r m i n e  i t  m i g h t  be  t ime  sens i t ive  and  dis- 

p l ay  a c i r cad ian  r h y t h m .  Th i s  i nves t iga t ion  d e t e r m i n e d  
t he  effects  of CVF a d m i n i s t e r e d  equa l ly  a t  d i f fe ren t  t i m e  
per iods  over  a 24-h-per iod on l eukocy te  response  a n d  
r h y t h m .  
Materials and methods. 45-day-old  ma le  H o l t z m a n  r a t s  
we igh ing  b e t w e e n  200 and  250 g were housed  5 per  cage 
a n d  a l lowed free access to  food a n d  water .  The  r a t s  were 
m a i n t a i n e d  r ig id ly  on  a 12-h-l ight(7.00 a .m.  to  7.00 p .m.) -  

1 This study was supported by U. S. P. H. S. Grant No. HL 16769 
and Grant No. AI 09169. 

2 H.J.  Muller-Eberhard, in: Progress in Immunology. Ed. B. Amos. 
Academic Press, New York 1971. 

3 S. Ruddy, I. Gigl i and F. Austen, New Engl. J. Med. 287, 489 
(1972). 

4 C. E. McCall, L. R. DeChatelet, D. Brown and P. Lachmann, 
Nature 249, 841 (1974). 
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dark  cycle and  allowed 1 week to  accl imate  pr ior  to ex- 
pe r imen ta t ion .  
E i g h t  t ime  per iods  a t  3-h- intervals  (03.00, 06.00, 09.00, 
12.00, 15.00, 18.00, 21.00 and  24.00 clock hours) were in- 
ves t /ga ted .  E a c h  hour  consis ted  of 2 groups.  The f irs t  
(controls) received an in jec t ion  of 0.5 ml  of p h o s p h a t e  
buffered saline (PBS).  The second group (experimentals)  
received an in ject ion of 0.15 ml  of pur i f ied cobra  v e n o m  

Means and standard errors of neutrophils and lymphocytes per mm a 
at 3-h-intervals over a 24-h-period 

Neutrophils Lymphocytes 
Hour Control Experimental* Control Experimental 

03.00 3362:t: 206** 28,893:[:I514 19,461i2563 12,754• 
06.00 2212~ 344 26,052• 14,480• 14,438~ 909 
09.00 1811~: 476 27,527• 20,421• 915 18,621~2230 
12.00 L1658~ 747 21,734~:1412 16,529--1174 L]2,588• 
15.00 2410~ 566 16,187• 19,288i1817 13,007• 
18.00 2829-t= 427 IA3,828• L13,701• 739 H19,639• 
21.00 2916~ 604 27,581=E3484 15,763• 14,749~2957 
24.00 H5387~1336 H29,787• H21,245• 14,868~1150 
Ave. 2823~- 353 24,184_-]:1254 ]7,608• 696 15,036• 702 

Probability 
Hvs. L <0.05 <0.02 %0.01 <0.05 
H vs. Ave. >0.05 >0.05 >0.05 >0.05 
L vs. Ave. >0.05 %0.01 <0.01 >0.05 

*CV F-treated rats. **Standard error of the mean (5 animals per group) 
H = High values; L = low values. 
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Circadian rhythm of total leukocytes at 3-h-intervals for control 
(O -- O) and CVF-treated (O--O) rats. Each point represents the mean 
value of 5 animals with vertical bars representing the standard error 
of the mean. Nonshaded and shaded areas represent the light-dark 
cycle in which the animals were maintained. 

fac tor  (CVF) d i lu ted  in 0.35 ml of P B S  (total  vo lume  of 
0.5 ml). All in ject ions  were given via  a jugular  vein cut-  
down,  and blood samples  were t aken  45 rain la ter  by  cu t t -  
ing a p p r o x i m a t e l y  1 m m  off the  t ip  of each tail.  The f irs t  
d rop  of blood was d iscarded  and  the  second was d r a w n  up  
into a b lood-di lu t ing  p ipe t te .  The p ipe t t e  was t h e n  
emp t i ed  into a vial  conta in ing  10 ml  of isotonic  d i luent  
and  2 drops  of lysing agent .  The absolute  leukocyte  coun t  
was t h e n  ob ta ined  using a Coulter Counter .  A th i rd  drop  
of blood was smeared  on a glass slide. This  was la ter  
s ta ined  b y  W r i g h t ' s  m e t h o d  and 100 cells were differen-  
t i a t ed  on each slide in order  to de t e rmine  the  pe rcen tage  
of each  cell type .  S ta t i s t ica l  analysis  was pe r fo rmed  using 
S t u d e n t ' s  t - tes t .  
Results.  For  contro l  animals,  a peak  absolute  leukocyte  
coun t  of 24,950 • 4041 (per m m  a) occurred a t  24.00 h 
and  a low of 16,704 • 1139 was seen a t  18.00 h (figure); 
these  were s ignif icant ly  d i f ferent  f rom each  o the r  (p 
<0.05) .  The low poin t  was a/so s igni f icant ly  d i f ferent  
(p<0.01)  f rom the  overall  24-h-mean (20,624 • 866). 
In  CVF- t r ea t ed  rats ,  a h igh  to ta l  leukocyte  coun t  of 
48,137 -4- 2960 occurred at  09.00 h while a low of 29,990 • 
2772 occurred at  15.00 h (figure), which were s ignif icant ly  
d i f ferent  f rom each o the r  (p<0.01) .  The h igh  and  low 
poin ts  were s ignif icant ly  d i f ferent  (p < 0.05 and  p < 0.01, 
respect ively)  f rom the  overal l  24-h-mean (40,576 • 
1323). 
"When the  leukocytes  were d i f fe ren t ia ted  (table), a peak  
neu t roph i l  coun t  of 5387 • 1336 for cont ro l  animals  was 
seen at  24.00 h and  low of 1658 • 747 was found  a t  
12.00 h;  these  were s ignif icant ly  d i f fe rent  f rom each o the r  
(p < 0.05). No s ignif icant  difference was observed  be tween  
the  h igh  and low poin ts  and the  overal l  24-h-mean 
(2823 ~ 353). 
For  CVF- t r ea t ed  rats,  a peak  neu t roph i l  coun t  of 29,787 
• 3667 occurred a t  24,00 h whi le  a low of 13,823 • 2882 
occurred at  18.00 11, which were s ignif icant ly  d i f ferent  
from each o ther  (p<0.02) .  The low po in t  was signifi- 
can t ly  d i f fe rent  (p<0.01)  f rom the  overal l  24-h-mean 
(24,184 ~ 1254). 
The peak  l y m p h o c y t e  coun t  of 21,245 • 2175 in control  
animals  was observed at  24.00 h and low of 13,701 • 
739 occurred at  1 8.00 h;  these  were s ignif icant ly  d i f ferent  
f rom each o ther  (p < 0.01). The low po in t  was also signifi- 
can t ly  d i f fe rent  (p<0.01)  f rom the  overal l  24-h-mean 
(17,608 :~ 696). 
In  ra t s  t r ea t ed  wi th  CVb', the  peak  l ymphocy t i c  coun t  of 
19,639 J= 2523 occurred at  18.00 h and  a low of 12,588 
1848 was observed at  12.00 h, which  were s ignif icant ly  
d i f fe rent  from each o the r  (p<0.05) .  The h igh  and low 
poin t s  were found  no t  to be s ignif icant ly  d i f ferent  f rom 
the  overal l  24-h-mean (15,036 • 702). 
The increase be tween  low and high po in t s  for to ta l  leuko- 
cytes ,  represen ts  a change  of 61% for b o t h  cont ro l  and  
CVF- t r ea t ed  rats.  For  neutrophi ls ,  the  increase was 
225% for contro l  and 115% for CVF- t r ea t ed  animals.  The 
increase be tween  low and high po in t s  for l y m p h o c y t e s  
was 55% for control  and 56% for ra t s  t r ea t ed  wi th  CVF. 
Discussion.  The d a t a  d e m o n s t r a t e  the  exis tence of a da i ly  
cycle in the  n u mb er s  of to ta l  leukocytes ,  neut rophi l s ,  and  
l y m p h o c y t e s  in the  rat ,  a f inding s imilar  to  t h a t  previ-  
ously r epor ted  5. Closer eva lua t ion  of the  absolute  leuko- 
cy te  r h y t h m  in the  p resen t  inves t iga t ion  d e m o n s t r a t e s  the  
var ia t ion  to  be the  resul t  p r imar i ly  of t he  l y m p h o c y t i c  
popula t ion .  W h e n  CVF is adminis te red ,  the  leukocyt ic  
response  which  follows also exhibi t s  c i rcadian r h y t h m i c i t y ,  
a l though  at  cons ide rab ly  h igher  levels. This  CVF- induced  
r h y t h m  is achieved main ly  by  neu t roph i l  var ia t ion.  

5 J .E .  Pauly and L. E. Scheving, Anat. Rec. 7.5.3, 349 (1965). 
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E x a m i n a t i o n  of t he  di f ferences  be t w een  con t ro l  a n d  CVF-  
t r e a t e d  an ima l s  a t  each  3-h-per iod d e m o n s t r a t e s  t h a t  t he  
t o t a l  l eukocyt ic  a n d  neu t r oph i l i c  response  to  C V F  is de- 
p e n d e n t  upon  t he  t i m e  of d a y  t he  f ac to r  is given.  To ta l  
l eukocyt ic  a n d  neu t roph i l i c  response  is g rea t e r  d u r i n g  the  
ea r ly  m o r n i n g  (06.00-09.00 h} t h a n  d u r i n g  t he  a f t e rnoon  
(12.00-18.00 h). The  l y m p h o c y t e s  on  t he  o the r  h a n d ,  
showed  l i t t le  di f ference in v a r i a t i o n  a n d  increase  fol- 
lowing CVF a d m i n i s t r a t i o n .  
McCall  e t  al. 4 r epo r t ed  a l t e r a t i ons  in  n e u t r o p h i l  k ine t ics  
in  t he  r a b b i t  a f t e r  C V F  a c t i v a t i o n  of t he  c o m p l e m e n t  
cascade.  Fol lowing i n t r a v e n o u s  in jec t ion  of 0.6 to  1.0 ml  
of pur i f ied  cob ra  v e n o m  factor ,  a p r o f o u n d  n e u t r o p e n i a  
occur red  wi th in  60-120 sec followed b y  a m a r k e d  neu t ro -  
phil ia .  I n  th i s  same  s tudy ,  C V F  was in jec ted  in to  Cs-de- 
f ic ient  r a b b i t s  which  aga in  caused  an  in i t ia l  n e u t r o p e n i a  
fol lowed b y  a neu t roph i l i a .  To f u r t h e r  cha rac t e r i ze  t he  
ac t ive  factor ,  f resh p l a s m a  was t r e a t e d  w i t h  C VF and  

f i l tered t h r o u g h  a 20,000 M W  filter.  The  f i l t r a te  was t h e n  
in jec ted  in to  t h e  r a b b i t  ea r  ve in  a n d  t he  same  neu t ro -  
phi l ic  response  ob ta ined .  These  resu l t s  suggested  t h a t  t he  
neu t roph i l i c  changes  d e p e n d e d  on t he  e l abo ra t i on  of a 
fac to r  of low molecu la r  we igh t  (<20 ,000)  wh ich  m a y  be  
der ived  f rom e i the r  C a or C54. 
Because  t he  p r e s e n t  i nves t i ga t i on  was concerned  w i t h  
on ly  a 45-ra in-response,  a n e u t r o p e n i a  was n o t  observed .  
However ,  a 10fold increase  b e t w e e n  t he  24-h -mean  con-  
t ro l  and  e x p e r i m e n t a l  n e u t r o p h i l  levels was  ev iden t ,  con-  
f i rming  t he  n e u t r o p h i l i a  fol lowing CVF a c t i v a t i o n  of t he  
c o m p l e m e n t  cascade  4. 
I t  is n o t  k n o w n  w h e t h e r  c o m p l e m e n t  regula tes  h o u r l y  
v a r i a t i o n s  in  n e u t r o p h i l  kinet ics .  However ,  t h i s  s t u d y  ha s  
d e m o n s t r a t e d  t h a t  t he  e x t e n t  of t he  n e u t r o p h i l i a  fol- 
lowing CVF c o m p l e m e n t  a c t i v a t i o n  in the  r a t  is a t ime-  
d e p e n d e n t  p h e n o m e n a  wh ich  var ies  accord ing  to the  t i m e  
of d a y  t h e  f ac to r  is g iven  a n d  ha s  a c i r cad ian  r h y t h m .  

Electr ica l ly  exc i tab le  n e u r o s e c r e t o r y  cell  bod ie s  in the  p e r i p h e r y  of the s t i ck  insect ,  
C a r a u s i u s  m o r o s u s  

I. O rcha rd  1 a n d  L. H.  F i n l a y s o n  

Department of Zoology and Comparative Physiology, University o] Birmingham, P. O. Box 363, 
Birmingham B75 2TT  (England), 15 July 1976 

Summary. I n t r a c e l l u l a r  record ings  h a v e  been  m a d e  f rom the  cell bodies  of b o t h  neu rosec re to ry  a n d  non -neu rosec r e to ry  
m u l t i p o l a r  neu rons  in t he  p e r i p h e r y  of Caraus ius  morosus .  The  neu rosec re to ry  neu rons  h a v e  cell bodies  which  are 
e lec t r ica l ly  exc i t ab le  and  p roduce  ove r s hoo t i ng  ac t ion  po ten t ia l s ,  wh i l s t  t he  cell bodies  of t he  non -neu rosec re to ry  
n e u r o n s  are e lec t r ica l ly  inexci tab le .  

There  is a spa r s i t y  of e lec t rophys io logica l  d a t a  a b o u t  the  
basic  m e m b r a n e  p rope r t i e s  u n d e r l y i n g  neu roendoc r ine  
i n t e g r a t i o n  and  r egu la t i on  in  insects ,  A su i t ab l e  p r e p a r a -  
t ion  for such  a s t u d y  is found  in t he  s t i ck  insect ,  in  wh ich  
m u l t i p o l a r  neu rons  showing  t he  u l t r a s t r u c t u r a l  cha rac -  
ter is t ics  of be ing  neu rosec re to ry  h a v e  been  descr ibed  3, 3. 
These  m u l t i p o l a r  neu rosec re to ry  neurons ,  t he  l ink  n e r v e  
n e u r o n s  (LNNs),  lie w i t h  t h e i r  cell bodies  on  or n e a r  t he  
l ink  n e r v e  and  h a v e  processes  pass ing  superf ic ia l ly  a long  
a n u m b e r  of m a j o r  pe r iphe ra l  nerves~,  3. E a c h  of t he  
processes  p r o p a g a t e s  ac t ion  p o t e n t i a l s  t ow ar ds  t h e i r  
t e r m i n a l s  where  p r e s u m a b l y  release of neu rosec re to ry  
m a t e r i a l  is t r iggered  a. 
As a p r e l i m i n a r y  to  i n v e s t i g a t i n g  t h e  con t ro l  m e c h a n i s m s  
of these  cells, i n t r ace l lu l a r  record ings  were m a d e  to 
d e t e r m i n e  t he  p rope r t i e s  of t he  m e m b r a n e  of t he  cell body .  
P rev ious  in t r ace l lu l a r  record ings  f rom n e r v e  cell bodies  
of insec ts  h a v e  been  conf ined  to m o n o p o l a r  n e u r o n s  in 
the  cen t r a l  ne rvous  sys tem.  The  m a j o r i t y  of these  cell 
bodies  are e lec t r ica l ly  inexc i t ab le  4, a l t h o u g h  a specific 
g roup  of dorsa l ly  s i t ua t ed  cell bodies  are e lec t r ica l ly  
exc i t ab le  ~, 8. 
I n  th i s  s t u d y  we p rov ide  t he  f i rs t  a c c o u n t  of i n t r ace l lu l a r  
record ings  f rom m u l t i p o l a r  neu r ons  in insec ts  and  p r e sen t  
ev idence  for t h e  presence  of ove r s hoo t i ng  ac t ion  p o t e n -  
t ia ls  recorded  f rom the  cell bodies  of LNNs.  
A d u l t  s t i ck  insec ts  were d issected  mid-dorsa l ly ,  p i n n e d  
o u t  on  ' S y l g a r d '  (Dow Corning  Corpora t ion)  and  t he  gu t  
r emoved .  The  p r e p a r a t i o n  was f looded w i t h  a modif ied  
vers ion  of W o o d ' s  sal ine 7 (composi t ion:  KC1, 18 raM; 
MgC12, 50 raM; CaCI~, 7.5 m M;  N a H 2 P O  4 6 m M ;  N a H C O  3, 
9 m M ;  glucose 185 m M;  m a d e  up  to  1000 ml  H~O). A 
w i n d o w  was cu t  t h r o u g h  t he  cut ic le  a n d  t i ssue  u n d e r -  
ly ing  t he  L N N s  of an  a b d o m i n a l  segment ,  and  t he  pre-  

p a r a t i o n  viewed u n d e r  a c o m p o u n d  microscope by  in te r -  
terence c o n t r a s t  us ing  t r a n s m i t t e d  l ight.  In  th i s  way  t he  
inse r t ion  of microe lec t rodes  was u n d e r  v i sua l  control ,  
p r o v i d i n g  no  d o u b t  as to  t he  in t r ace l lu l a r  n a t u r e  of t he  
recordings  a n d  t h e i r  or igin in  the  soma. Glass micro 
e lectrodes  of b e t w e e n  40 a n d  60 MsQ res i s tance  filled w i t h  
3 M KC1 were used  for i n t r ace l lu l a r  recording,  a n d  c u r r e n t  
in jec t ion  was p r o v i d e d  t h r o u g h  t he  same  elect rode us ing  
a br idge  c i rcui t  (Mentor  N-950 In t r ace l l u l a r  p robe  sys- 
tem).  
I n s e r t i o n  of a mic roe lec t rode  in to  a neurosec re to ry  cell 
b o d y  revea led  nega t i ve  r e s t ing  po t en t i a l s  of 30-62 m V  
(mean  46 mV,  n = 50). The  t o t a l  m e m b r a n e  res i s tance  of 
t h e  cells was  f o u n d  b y  a p p l y i n g  hype rpo la r i z ing  c u r r e n t  
pulses a n d  v a r i e d  f rom 40 to 80 MD (mean  58 MD, 
n = 10). To ta l  t i m e  c o n s t a n t  was  found  to  be  30-50 ms  
(mean 43 ms, n = 10). Assuming  t he  cel l  to  be a sphere  of 
40 ~m d i a m e t e r  a n d  the  t i m e  c o n s t a n t  to  be  the  t i m e  
t a k e n  for  t he  m e m b r a n e  to  r each  63% of i ts  f inal  va lue  s 
(10 ms), t he  specific m e m b r a n e  res i s tance  can  be calcu-  
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