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t h e  r a t s  (100 g) were  b r o u g h t  to  a s t a t e  of a v i t a m i n o s i s  
w i t h  t h e  m e t h o d  p r e v i o u s l y  d e s c r i b e d L  T h e y  were  ab le  to  
w i t h s t a n d  t h e  a v i t a m i n o s i s  v e r y  wel l  for  m o r e  t h a n  
30-35  days .  I n  t h e  case of t h e  a d r e n a l e c t o m i z e d  ra t s ,  
w i t h  a s h o r t e r  s u r v i v a l  per iod ,  we h a d  t o  use  a d i f f e r e n t  
p r o c e d u r e :  t h e  r a t s  were  a d r e n a l e c t o m i z e d  a t  d i f f e r en t  
p h a s e s  of t h e  a v i t a m i n o s i s  a n d  were  t h e n  sac r i f i ced  
4 -6  d a y s  a f t e r  a d r e n a l e c t o m y .  
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[ ]  Hypophyseetomized rats after 38 days (controls) 

T h e  re su l t s  a re  s h o w n  s y n t h e t i c a l l y  in  F i g u r e  1. T h e y  
s h o w  t h a t  in  t h e  h y p o p h y s e c t o m i z e d  r a t s  t h e r e  is a B~ 
a v i t a m i n o s i s  h y p o p y r u v i c a e m i a  a n d  t h a t  a d r e n a l e c t o m y  
p e r f o r m e d  on ra fs  in a v i t a m i n o s i s  a l w a y s  causes  a 
m a r k e d  l ower ing  of t h e  p y r u v i c a e m i a .  T h e  cou r se  of t h e  
a v i t a m i n o s i s  was  fo l lowed b y  d e t e r m i n i n g  t h e  A n e u r i n  
c o n t e n t  of t h e  t i s sues  (b ra in ,  musc le ,  l iver) ,  w h i c h  does  
n o t  d i f fe r  s u b s t a n t i a l l y  f r o m  t h a t  of t h e  con t ro l s .  E v e n  
in n o r m a l  r a t s  h y p o p h y s e c t o m y  a n d  a d r e n a l e c t o m y  
lower  t h e  p y r u v a t e  c o n t e n t  of t h e  b lood.  

C o m p l e t e  d a t a  wil l  be  p u b l i s h e d  e l sewhere  ~. 
F r o m  t h e s e  r e su l t s  a n d  f r o m  w h a t  is k n o w n  on  t h e  

inc rease  of t h e  p y r u v i c a e m i a  in s t a t e s  of s t r e s s  3, or  fol low- 
ing  t h e  i n j e c t i o n  of  c o r t i s o n e  or  a d r e n a l  e x t r a c t s  in ex -  
p e r i m e n t a l  a n i m a l s  4, one  m i g h t  c o n c l u d e  t h a t  in  B 1 
a v i t a m i n o s i s  t h e  a c c u m u l a t i o n  of p y r u v a t e  in  t h e  b l o o d  
m a y  be  c o n s i d e r e d  t o  a c e r t a i n  degree  as  due  to  t he  
h y p e r f u n c t i o n  of t h e  h y p o p h y s i s - a d r e n M  s y s t e m .  

T h e s e  r e su l t s  do  n o t  e x c l u d e  t h e  pos s i b i l i t y  t h a t  p a r t  
of  t h e  p y r u v a t e  t h a t  a c c u m u l a t e s  in  t h e  b l o o d  m a y  b e  
d e r i v e d  f r o m  a r e t a r d e d  or  b l o c k e d  o x i d a t i o n  of t h e  
p y r u v a t e ;  b u t  we h a v e  s t a t e d  a b o v e  t h e  c o n s i d e r a t i o n  
t h a t  l ead  us t o  be l i eve  t h a t  t h e  i n t e r r u p t i o n  or  s lowing  
d o w n  of  t h e  o x i d a t i v e  m e c h a n i s m  comes  i n t o  p l a y  in t h e  

1 L. DE CARO, C. CASELLA, and G. RINr)I, Exper. 8, 431 (195~). - 
G. RINm, G. FERRARI~ and V. I°ERRI, Inter. Z. Vitaminforsehg. 25, 
210 (1954). 

2 L. DE CARO, G. RINDI, G. FERRARI, and V. PERRI, Arch. Sci. 
Biol. 

3 H. SELYE, Stress, Acta In. Montreal 1950, 137. 
4 G. FERRARI, Boll. Soc. it. Biol. sper. Zg, 798 (1953). 

a d v a n c e d  s t ages  of  a v i t a m i n o s i s .  T h e  h y p e r p y r u v i c a e m i a  
w h i c h  a c c o m p a n i e s  t h e  B1 a v i t a m i n o s i s  is t h e r e f o r e  a 
c o n s e q u e n c e  of b o t h  h y p e r f o r m a t i o n  due  to  a d r e n a l  
h y p e r f u n c t i o n  a n d  to  a s lowed  process  of  r e m o v a l  of t h e  
p y r u v a t e ,  t h a t  is, i t  is in  p a r t  a n  aspec i f ic  m e t a b o l i c  
s y m p t o m ,  in p a r t  a specif ic  s y m p t o m  of t h e  a v i t a m i n o s i s .  

Th i s  i n t e r p r e t a t i o n  p e r m i t s  us  to  e x p l a i n  a f ac t  t h a t  
wou ld  o the rwise  be  d i f f i cu l t  t o  e x p l a i n :  t h a t  is, t h e  
n o r m a l  u t i l i z a t i on  of g luc ides  b y  r a t s  in  a v i t a m i n o s i s  
f r o m  3-4  weeks,  w h e n  t h e  b l o o d  p y r u v a t e  is a l r e a d y  
m a r k e d l y  i nc rea sed / .  

L. I)E CARO and G. RINDI 

Institute o/ Human Physiology, University of Pavia,,  
December 23, 1954. 

Riassunto 

L ' i p e r p i r u v i c e m i a  che a c c o m p a g n a  l ' a v i t a m i n o s i  B t 
( ra t to )  6 d a  cons ide ra r s i  come  d o v u t a ,  a l m e n o  in p a r t e ,  
a l l ' i p e r f u n z i o n e  del s i s t e m a  ipof i s i - sur rene .  

1 L. DE CAnO, C. CASELLA, and G. RL~Dt, Expcr. 8, 43l (1952), 

F r e i s e t z u n g  v o n  K a l i u m  a u s  d e n e r v i e r t e m  u n d  
i n n e r v i e r t e m  S k e l e t t m u s k e l  d u r c h  A c e t y l c h o l i n  

I n  e i n e r  v o r a n g e g a n g e n e n  M i t t e i l u n g  k o n n t e n  wir  zei- 
gen,  dass  n a c h  i n t r a v e n 6 s e r  V e r a b r e i c h u n g  e iner  R e i h e  
y o n  n e u r o m u s k u l X r  w i r k s a m e n  q u a r t / i r e n  A m m o n i u m -  
v e r b i n d u n g e n  (Succ iny lb i scho l in ,  D e k a m e t h o n i u m  u n d  
O c t a m e t h y l e n b i s c a r b a m i n o y l c h o l i n ) ,  die e ine  Depo la r i -  
s a t i o n  de r  E n d p l a t t e n r e g i o n  bewi rken ,  K a l i u m i o n e n  
aus  de r  M u s k u l a t u r  in  die Ex t r aze l l u l a r f l f i s s i gke i t  in 
F r e i h e i t  ge se t z t  w e r d e n  1. Die  n a c h s t e h e n d  m i t g e t e i l t e n  
V e r s u c h e  sol len  zeigen,  u n t e r  we lchen  B e d i n g u n g e n  u n d  
in we lche r  G r O s s e n o r d n u n g  e ine  F r e i s e t z u n g  yon  K a l i u m  
aus  de r  S k e l e t t m u s k u l a t u r  d u r c h  A c e t y l c h o l i n  (ACh) 
e r fo lg t  bzw.  wie s ich  die E m p f i n d l i c h k e i t s s t e i g e r u n g  des 
c h r o n i s c h  d e n e r v i e r t e n  Muske ls  fiir ACh  in dieser  H i n -  
s i c h t  a u s w i r k t .  

Die  V e r s u c h e  w u r d e n  a n  K a t z e n  m i t  i so l ie r te r  D u r c h -  
s t r 6 m u n g  b e i d e r  h i n t e r e r  E x t r e m i t X t e n  in de r  g le ichen  
V e r s u c h s a n o r d n u n g  wie bei  KLUPp u n d  KRAUPP 1 be-  
s c h r i e b e n  ausge f i i h r t .  E i n e  de r  b e i d e n  E x t r e m i t ~ t e n  
w u r d e  d a b e i  jewei ls  8 h i s  12 Tage  v o r  d e m  V e r s u c h e  
d u r c h  D u r c h s c h n e i d u n g  de r  N. i sch iad icus  u n d  f emora l i s  
d e n e r v i e r t .  Die d u r c h s t r 6 m t e n  E x t r e m i t ~ t t e n  w a r e n  in 
e i n c m  "Wasserbad v o n  k o n s t a n t e r  T e m p e r a t u r  y o n  37 ° 
v e r s e n k t .  Als D u r c h s t r 6 m u n g s f l i i s s i g k e i t  w u r d e  e ine  
B l u t - T y r o d e - V e r d i i n n u n g  ( d u r c h s c h n i t t l i e h e  S a u e r s t o f f -  
k a p a z i t ~ t :  3,5 V o l % )  v e r w e n d e t .  Die  K a l i u m b e s t i m -  
m u n g e n  w u r d e n  f l a m m e n p h o t o m e t r i s c h  d u r c h g e f i i h r t .  

Ergebnisse. I n  V o r v e r s u c h e n  w u r d e  fe s tges te l l t ,  d a s s  be i  
D u r c h f l u s s g r 6 s s e n  y o n  10 bis  30 c m  ~ je  M i n u t e  u n d  E x -  
t r e m i t / i t  die s p o n t a n e  A b g a b e  y o n  K a l i u m  a n  die D u r c h -  
s t r 6 m u n g s f l i i s s i g k e i t  den  g e r i n g e n  Vv'ert y o n  1 bis  
2 / ~ g / m i n  a u f  de r  i n n e r v i e r t e n  u n d  v o n  2 bis  4 #g  a u f  de r  
d e n e r v i e r t e n  Sei te  betr/~gt.  I n  d i e s e m  D u r c h f l u s s b e r e i c h  
b l i eb  die a r t e r i o v e n 6 s e  K o n z e n t r a t i o n s d i f f e r e n z  des 
K a l i u m s  i n n e r h a l b  des V e r s u c h e s  p r a k t i s c h  k o u s t a n t ,  so 
dass  die aus  de r  M u s k u l a t u r  a n  die D u r c h s t r S m u n g s -  
f l t iss igkei t  a b g e g e b e n e n  K a l i u m m e n g e n  de r  D u r c h f l u s s -  

x H. KLUPP, O. I{RAUPP, Arch. hit. Phannacodyn 98, 340 (1954). 



198 Br~ves communications - Brevi eomunicazioni [ExPERIENTIA VOL. X[/5] 

gr6sse p r o p o r t i o n a l  waren .  D a d u r c h  w a r  es m6gl ich ,  die 
du rcb  ACh zus/ i tzl ieh in F r e i h e i t  g e s e t z t e n  K a l i u m -  
m e n g e n  n a c h  A b z u g  de r  tier jewei l igen  Durchf lussg r6sse  
e n t s p r e c h e n d e n  S p o n t a n f r e i s e t z u n g  zu b e s t i m m e n .  I n  
den  E r g e b n i s s e n  de r  Tabel le  s ind  n u t  solche Ver suche  
ber t i cks ich t ig t ,  be i  d e n e n  diese B e d i n g u n g e n  erfi i l l t  
waren .  Gr6sse und  zei t l iche Verh/ i l tn isse  der  K a l i u m -  
f re i se tzung  n a c h  in t r a -a r t i e l l e r  ACh V e r a b r e i c h u n g  s ind  
aus der  A b b i l d u n g  an H a n d  eines  unse r e r  Versuche  er-  
s icht l ich.  
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Katze, 3 kg, Chloralosenarkose (80 mg/kg). Kaliumfreisetzung an der 
innervierten und denervierten Extremit/it. Abszisse : Zeit in Minuten. 
Ordinate : Kaliumabgabe der Muskulatur in ~M je 2 rain ; bei ~ intra- 
arterielle Injektion yon ACh. Die Durchflussgeschwindigkeit war 
in diesem Versueh fiir beide Extremit~iten gleieh. Die angegebcnen 
ACh-Dosen gelten fiir innervierte und denervierte Extremit~it und 
geben die tatsfehtieh je ExtremitM zugefiihrte ACh-Menge an. Aus- 
gefiiUte Felder: innervierte Extremit~it; leer umrandete Felder: de- 

nervierte Extremit/it. 

Die aus  e iner  Re ihe  so lcher  Ve r suche  b e s t i m m t e n  Ab-  
so lu twe r t e  der  zus~itzlichen K a l i u m a u s s c h f i t t u n g  n a e h  
v e r s c h i e d e n e n  Dosen  yon  ACh s ind  in der  fo lgenden  
Tabel le  wiede rgegeben .  

Zusa tz  yon  d-Tuboaurarin (dTC) in  e iner  m o l a r e n  
K o n z e n t r a t i o n  yon  10 - s  zur  D u r c h s t r 6 m u n g s f l i i s s i g k e i t  
f i ihr te  a m  i n n e r v i e r t e n  Musket  zu e ine r  v611igen U n t e r -  
d r i i ckung  der  K a l i u m a u s s c h f i t t u n g  se lbs t  his zu e ine r  
Dosis  y o n  53 /~M ACh. A m  d e n e r v i e r t e n  Muskel  w u r d e  
die K a l i u m a u s s c h t i t t u n g  bei  D u r c h s t r 6 m u n g  m i t  10 -5 
dTC in e inem Dosenbe re i ch  y o n  0,52 bis 10,5 /~M A C h  
auf  d u r c h s e h n i t t l i c h  12% der  \Ver te  ohne  dTC h e r a b -  
gese tz t .  

U n t e r  Eserin  (molare K o n z e n t r a t i o n  in der  D u r c h -  
s t r6mungsf l i i s s igke i t :  10 -~) w u r d e  die K a l i u m a u s s c h i i t -  
t ung  an  de r  i n n e r v l e r t e n  E x t r e m i t ~ t  n a c h  Dosen  yon  
0,95 bis 1,20 t~M ACh au f  das  5- bis  6faehe,  an  de r  dene r -  
v i e r t e n  E x t r e m i t ~ t  im se lben  D o s e n b e r e i c h  y o n  ACh  
h ingegen  n u r  u m  r u n d  20 % ges te iger t .  

\Ve i te re  Versuche  e rgaben ,  dass  die U n t e r s c h i e d e  in  
der  K a l i u l n f r e i s e t z u n g  zwischen  i nne rv i e r t e r  u n d  d e n e r -  
v i e r t e r  E x t r e m i t ~ t  v e r s c h w i n d e n ,  w e n n  nu r  ein drei t / igi-  
ges I n t e r v a l l  zwisehen  D e n e r v i e r u n g  u n d  V e r s u c h e n  ein- 
g e h a l t e n  wurde .  

Besprechung der Versuchsergebnisse. Aus den  E r g e b -  
n issen  g e h t  he rvo r ,  dass  in d e m  u n t e r s u c h t e n  Dosen -  
be re ich  die Bez i ehung  zwischen  ACh-Dos i s  u n d  -Menge  
an  f r e ige se t z t em K a l i u m  ffir den  d e n e r v i e r t e n  u n d  inne r -  
v i e r t e n  Muskel  w e i t g e h e n d  v e r s c h i e d e n  ist.  N e b e n  d e m  
grossen  U n t e r s c h i e d  in  den  Sc h w e l l e n d o s e n  (0,84 /zM 
inne rv i e r t e  Ext remi t~ i t ,  0,01 #M d e n e r v i e r t e  E x t r e m i -  
t~t) f~llt vo r  a l lem die s t a rke  A b h ~ n g i g k e i t  de r  m o l a r e n  
Re la t ion  ACh-Dos i s  zu f r e i g e s e t z t e m K a l i u m  an  der  
d e n e r v i e r t e n  E x t r e m i t ~ t  ins Auge,  w ~ h r e n d  dieses Ver-  
h~l tn is  an  der  i n n e r v i e r t e n  E x t r e m i t / i t  t iber m e h r  als 
eine Z e h n e r p o t e n z  der  A C h - D o s e n  eine verg le ichsweise  
sehr  geringfi igige A b n a h m e  m i t  E r h 6 h u n g  der  ACh-  
Dosis  zeigt.  W a s  n u n  den  a n a t o m i s c h e n  Of t  des  K a l i u m -  
a u s t r i t t e s  anbe t r i f f t ,  so muss  h ier  in e r s t e r  Linie  an  die 
E n d p l a t t e n r e g i o n  g e d a c h t  werden ,  da  diese a m  inner -  
v i e r t e n  1 n n d  d e n e r v i e r t e n  Muskel  2 u m  vieles e m p f i n d -  
l ieher  ftir die depo la r i s i e r enden  %¥irkungen des ACh Ms 
die M u s k e l m e m b r a n  is t .  Hief i i r  s p r i c h t  aueh  die T a t -  
sache,  dass  die yon  uns  b e o b a c h t e t e  K M i u m f r e i s e t z u n g  
d u r c h  dTC w e i t g e h e n d  u n t e r d r i i c k t  w e r d e n  k o n n t e .  
U n t e r  der  A n n a h m e  e iner  G e s a m t z a h l  yon  106 E n d -  
p l a t t e n  je E x t r e m i t ~ t  3 ist  nach  den  E r g e b n i s s e n  der  
U n t e r s u c h u n g e n  yon  FATT u n d  KATZ 4 u n d  ACHESON 5 
bei m a x i m M e r  Depo la r i s a t i on  d u r c h  ACh ein G e s a m t -  

1 S. W, KUFFLER, J. Neurophysiol. 6, 99 (1943). 
2 j .  G. NICHOLS, J, Physiol. 123, 2P (1954). 
3 j .  C. ECCELS, The neurophysiological Basis o] Mind (Clarendon 

press, Oxford 1953), S. 78. 
4 p. FATT und B. t{ATZ, J. Physiol. 116, 320 (1951), 
5 G. H. AcnEsoN, Fed. Proc. 7, 447 (1948). 

Innervicrtes Bein Denerviertes Bein 

ACh Dosis Kalium in/~1~,I molares Verh/iltnis ACh Dosis Kalium in rum molares Verhfiltnis 
in/~M ACh: Kalium in ]~M Aeh : Kalium 

0,024 
0,053 
0,115 
0,244 
0,580 
0,840 
3,90 
5,52 

11,35 
18,20 

0 
0 
0 
0 
0 
3,4 

11,5 
17,0 
29,2 
39,1 

1:4,00 
1:2,95 
1:3,00 
1:2,56 
1:2,15 

0,020 
0,035 
0,106 
0,199 
0,520 
1,37 
5,52 
6,45 

10,70 
13,45 

14,6 
25,9 
49,2 
50,3 
76,1 
97,6 

130,0 
108,0 
143,2 
114,6 

1:730 
1 : 740 
1 : 464 
1:252 
1:146 
1: .71 
1 : 2 3  
1 : 1 6  
1 : 1 3  
1: 8 
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ionens t rom yon  3.10 - s  Mol je  m/s  durch  s / imt l iche End-  
p l a t t en  e iner  E x t r e m i t $ t  zu e rwar t en .  ~ r e n n  wir  ein 
Dr i t t e l  dieses I o n e n s t r o m e s  d e m  K a l i u m  zuordnen  und  
ber i icks icht igen,  dass die D a u e r  der  E n d p l a t t e n d e p o l a r i -  
sa t ion  nach  in t raa r te r ie l l e r  I n j e k t i o n  von  25 bis 50 #g 
ACh a m  Musculus  gracil is  der  Ka t ze  mehrere  Sekunden  
betr /~gt ' ,  so l iegt  der  da rau fh in  zu e rwa r t ende  K a l i u m -  
aus t r i t t  in der  Gr6ssenordnung  von  10 -4 bis 10 -~ Mol 
und  s t i m m t  m i t  der  yon uns a m  dene rv i e r t en  Muskel  ex-  
pe r imen te l l  b e s t i m m t e n  Ka l i umf re i s e t zung  gu t  i iberein.  
Die  we i t gehend  l ineare  Abh/~ngigkeit  de r  K a l i u m a u s -  
sch i i t t ung  yon  der  ACh-Dosis  a m  inne rv ie r t en  Muskei  
m b c h t e n  wir  vorl / iuf ig d a m i t  erkl~iren, dass die Diffusion 
yon  ACh aus d e m  Ex t r aze l lu l a r f lu id  in den R a u m  zwi- 
schen den t e r m i n a l e n  N e r v e n d i g u n g e n  und der  E n d -  
p l a t t e n m e m b r a n  als l imi t i e render  Vorgang  fiir Konzen -  
t r a t i onsh6he  und  Verwe i ldaue r  des ACh an der  E n d -  
p l a t t e  in E r s c h e i n u n g  t r i t t .  I n  g le ichem Sinne wt i rde  
aneh  die we i taus  gr6ssere E m p f i n d l i c h k e i t  sowie der  
exponen t i e l l  ank l ingende  und  e inem S~tt t igungswert  zu- 
s t rebende  Ver lauf  der  K a l i u m a u s s c h i i t t u n g  in Abhi ingig-  
kei t  yon  der  ACh-Dosis  a m  dene rv i e r t en  Muskel  ffir 
e inen Wegfa l l  dieses Di f fus ionsvorganges  du t ch  De-  
gene ra t ion  der  neura len  Ante i le  der  E n d p l a t t e n k a m m e r  
sprechen.  
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Summary  

B o t h  h ind  l imbs of cats  (one be ing  n o r m a l l y  inner-  
va ted ,  t he  o the r  8-12 days  a f te r  dene rva t ion )  were 
per fused  and  the  quan t i t i e s  o f  p o t a s s i u m  l ibe ra ted  f rom 
the  two  l imbs in response  to  in t r aa r t e r i a l  in jec t ions  of 
v a r y i n g  a m o u n t s  of  ace ty lcho l ine  were  c o m p a r e d  by  
co l lec t ing  the  venous  ou t f low f rom b o t h  sides sepa ra t e ly  ; 
cons iderab ly  larger  quan t i t i e s  of p o t a s s i u m  were  found 
to  be l ibe ra ted  f rom the  d e n e r v a t e d  t h a n  f rom the  inner-  
v a t e d  muscle  a f te r  equa l  doses of A C H ;  the  th resho ld  
dose of A C H  for e l ic i t ing a measurab le  l ibe ra t ion  of 
p o t a s s i u m  being  m u c h  lower  on t h e  d e n e r v a t e d  side. 
The  dose response  re la t ion  be tween  "injected A C H  and  
pota .ss ium-l ibera t ion is of a d i f fe ren t  n a t u r e  for  inner-  
v a t e d  and d e n e r v a t e d  muscle.  The  resul ts  o b t a i n e d  are  
c o m p a t i b l e  wi th  e x p e c t a t i o n s  der ived  f rom the  " s h o r t  
c i rcu i t  t h e o r y "  of the  t r a n s m i t t e r  ac t ion  on the  neuro-  
muscu l a r  endp l a t e  (FATT and KATZ). The  reasons of the  
di f ference in the  dose re la t ions  for the  i n n e r v a t e d  and  
d e n e r v a t e d  muscle  are  discussed.  

1 B. D. BURNS und W. D. M. PATON, J. Physiol. 115, 41 (1951). 

M e a s u r e m e n t  o f  t h e  P o t e n t i a l  D i f f e r e n c e  A c r o s s  
t h e  C o n n e c t i v e  T i s s u e  S h e a t h  of  F r o g  S c i a t i c  

N e r v e  

There  is ev idence  t h a t  t he  connec t i ve  t issue shea th  of 
a ne rve  t r u n k  res t r ic ts  t he  passage of ions (e.g.X). The  
a i m  of t h e  p re sen t  w o r k  was to  find ou t  whe the r  t he  
shea th  resembled  o t h e r  m e m b r a n e s  such  as t he  frog skin  2 
in ye t  a n o t h e r  respect ,  in the i r  ab i l i ty  to  bui ld  up a 
po t en t i a l  difference by  the  ope ra t ion  of an ac t ive  ion 
" p u m p " .  

1 K. KRnjEVlC, J.  Physiol. 12G 338 (1954). - A. M. S~IANES, J. 
Cell. Comp. Physiol. 43, 87 (1954); 99 (1954). 

H. H. USSIN6 and K. ZGRAItN, Acta Physiol. Stand. 23, I10 
(195I), 

The  longes t  u n b r a n c h e d  pa r t  of t he  frog sc ia t ic  was 
used. A s imple  w a y  of  o b t a i n i n g  a shea th  in i ts  n o r m a l  
posi t ion was to  d r a w  the  f ibers ou t  of  the  ne rve  aga ins t  
each o ther  f rom e i ther  end  un t i l  t he  shea th  was lef t  free. 
The  shea th  was t h e n  t ied a t  one end to  a smal l  glass 
funnel  t h rough  which a 3 M KC1 mic roe lec t rode  could  be 
in t roduced,  and  a t  t he  o the r  e n d  to  a po lye thy l ene  tube,  
so t h a t  solut ions inside t he  shea th  could  be r ap id ly  
changed.  I t  was p laced  ve r t i ca l l y  in t he  b a t h  as shown 
in the  f igure wi th  a l aye r  of pa ra f f in  oil  cove r ing  each  
binding,  to  p r e v e n t  possible  shor t  c i rcui t ing .  The  po-  
t en t i a l  inside this  " s a u s a g e "  was m e a s u r e d  aga ins t  an  
indi f fe ren t  e lect rode in the  ba th .  " I n s i d e - o u t "  p repa ra -  
t ions were ob ta ined  by  d r a w i n g  the  shea th  back  ove r  
t he  ne rveL  

# 

J 

Arrangement  for measuring sheath potential. 1 Nerve shea th ;  
2 Ringer ba th ;  3 Paraffin oil; 4 Cossor DC Amplifier. Inset :  

Arrangement  IoI measuring sheath resistance. 

To measure  t he  e lect r ica l  resistance the  shea th  was 
d rawn  ove r  a po lye thy lene  tube  with  a long i tud ina l  slit  
(F igure  inset) .  A square  w a v e  of cons t an t  cu r r en t  was 
appl ied  be tween  the  inside of the  po lye thy lene  t u b e  and  
the  R inge r  ba th .  A 3M KC1 microe tec t rode  was  inse r t ed  
in to  the  " s a u s a g e "  in order  to measure  t he  vo l t age  changes  
p roduced  by  cu r ren t  flow. Cable equa t ions  were  used 
to  ca lcu la te  the  res is tance of the  shea th  2 (case 1), 

W i t h  R inge r  solut ion on e i ther  side, t he  p o t e n t i a l  
d i f ference across the  sheath  had  va lues  of a few mV,  n o t  
exceed ing  a l imi t  of 10 inV. (Outside was n e g a t i v e  to  
inside when  " r i g h t  side o u t "  and  inside n e g a t i v e  t o  
ou t s ide  w h e n  " ins ide  out" . )  The  absence of a n y  cons id-  
e rab le  po ten t i a l  difference migh t  be due to  d a m a g e  clone 
to  the  shea th  dur ing  dissection.  Therefore ,  w i th  th ree  
" sausages" ,  the  e lectr ical  res is tance of the  s h e a t h  was 
measu red  and  found to be of the  o rder  of 500 f2cm 2. The  
space cons t an t  (distance f rom leading- in  e l ec t rode  a t  
which ampl i t ude  of po ten t i a l  change  drops  by  a fac to r  e) 
had  va lues  be tween  2 and 3 ram. Th i s  resu l t  r ough ly  
cor responds  to  e lectr ical  d a t a  o b t a i n e d  for  t he  shea th  
of intact frog nerve  3 (Fig. 6), sugges t ing  t h a t  no consid-  • 
e rable  d a m a g e  was done to  t he  s h e a t h  in t he  process  of 
r e m o v i n g  the  nerve  fibers, H o w e v e r ,  i t  also follows t h a t  
any  " p u m p "  displacing ne t  e lec t r ic  charge  across the  

1 F. CRESCITELLI and T. A. GEISSMAN, Amer. J.  Physiol. 164, 2, 
509 (1951). 

I S. ~VE1DMANN, J. Physiol. 118, 348 (195~). 
3 C. RASIIBASS and \V. A. H. RUSHTON, J. Physiol. I10, 110 

(1949). 


