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Eleetrophysiological characteristics of fibers of the supercilio-auricularis muscle of a 
rabbit anesthetized with urethane were investigated by intracellular recording. Square 
pulses (5 msec, 5/sec) were applied to the muscle fibers. The resting membrane po- 
tentials, amplitudes and durations of the action potentials, and their latent periods had 
mean values typical of muscle fibers of the phasic type, It is concluded that the fibers 
of this muscle are  pract ical ly homogeneous and belong to the phasic type. 
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The existence of specialized tonic fibers in vertebrate skeletal muscle was initially postulated on the 
basis of morphological facts [4]. Proof of the existence of tonic fibers in the skeletal muscle of amphibians 
was obtained only as a result of later physiological investigations [i, 2, 12],and their more important prop- 
erties were described. Similar tonic fibers were then found and studied in the ocular muscles of rabbits 
and cats [6, 7, 11] and in the intrinsic auricular nquseles of cats [i0, 13]. No such fibers have been found in 
the skeletal muscles of mammals [8]. It could be postulated that other motor systems serving the sense 
organs [3] in mammals contain special tonic muscle fibers. In particular, such an hypothesis could be put 
forward for the muscles of the external auricle, which are in a state of permanent tone [5]. However, the 
global EMG of the extrinsic auricular muscle has no obvious features on activity of specialized tonic units 
[5, 9]. Nevertheless, it is impossible to rule out the presence of muscle fibers on tonic type in the extrin- 
sic auricular muscles of mammals purely on the basis of the global EMG. 

The object of the present investigation was to study the eleetrophysiologieal characteristics of the 
muscle fibers of an extrinsic auricular muscle of the rabbit and to ascertain whether they are tonic or 
phasic in type. 

EXPERIMENTAL METHOD 

Rabbits were anesthetized intravenously with urethane (0.7 g/kg body weight). The supercilio-au- 

ricularis muscle (moving the auricle forward) was dissected after local infiltration of the skin with 0.5% 
procaine solution. The muscle fibers were stimulated by square pulses 5 msec in duration with a fre- 
quency of 5/sec. A disc of foil was used as the anode and a needle electrode as the cathode; the stimulating 
electrodes were applied to the muscle from the outside. Potentials were recorded intracellularly by glass 
microelectrodes filled with 3 M KCI solution. The stimulating and recording electrodes were so placed 
that the loop of the stimulus was minimal (Fig. la). The values of the resting membrane potential (MP) 
and the amplitude, duration, and latent period (LP) of the action potential (APt were estimated. The results 
were subjected to statistical analysis. 

EXPERIMENTAL RESULTS 

The electrophysiological characteristics of 162 fibers of the supercilio-aurieularis muscle of rabbits 
were studied. As the microelectrode was inserted into the fiber a resting membrane potential could be de- 
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Fig.  1. A r r a n g e m e n t  of s t imula t ing  and record ing  e lec t rodes  (a} and examples  of 
act ion potent ia ls  (APs) of m us c l e  f ibe r s  of the s u p e r c i l i o - a u r i c u l a r i s  musc le  r e -  
corded  on loop osc i l lograph  (b} and c a t h o d e - r a y  osc i l loscope  (c): SE) s t imula t ing  
e lec t rodes ;  A) anode; C) cathode; RE} r eco rd ing  e lec t rode;  ME) mic roe l ec t rode ;  
NE) neu t ra l  e l ec t rode .  

Fig.  2. Dis t r ibut ion of e lee t rophys io log ica l  p a r a m e t e r s  of f i be r s  of the superc i l io -  
a u r i c u l a r i s  musc le :  a} m e m b r a n e  potent ia ls  (X =66 �9 3.9 mV; ~ =* 2.6 mV=39% of 
X}; b). .amplitudes of APs  (~=72  ~: 0.6 mV; ~ =~= 8.2 m V = l l %  of X}; c) durat ions of 
AP ( X = l . 5 1 *  0.001 msec ;  ~ =~ 0.23 msec_=15% of X); d} latent  per iod  o f A P  (X= 
3.66 �9 0.07 m s e c ;  ~=~= 0.95 m s e c  =26% of X}. Absc i s sa ,  p a r a m e t e r s  named  for  
c l a s s e s ;  ordinate ,  num be r  of va r i an t s  in each c l a s s .  Ar te fac t  of square  pulse 
produced  by cu r r en t  in ex te rna l  c i rcu i t  not included in ampli tude of r es t ing  m e m -  
b rane  potent ia l s .  

t ec ted  without any f ea t u r e s  of spontaneous act ivi ty .  The appea rance  of act iv i ty  (marked  APs  with " o v e r -  
shoots"} was  obse rved  in r e s p o n s e  to e l ec t r i ca l  s t imulat ion of the musc le .  To judge f r o m  the ra t io  of the 
d i s tances  between the e l ec t rodes  and the latent  pe r iods  of the APs,  s t imulat ion was mixed  and sp r ead  to 
both m u s c l e  and ne rve  f i be r s .  It  was imposs ib l e  to dis t inguish the "point" of s t imulat ion in each concre te  
case .  

Typica l  r e c o r d s  of APs  of the m u s c l e  f i be r s  a r e  given in Fig.  lb ,  c. In mos t  c a se s  APs appea red  as 
o n - r e s p o n s e s  to the s t imulus  (Fig.  lb}, l e ss  often as o f f - r e s p o n s e s .  An example  of one such potential ,  using 
a wide sweep,  is shown in Fig.  l e  (the s t imulus  l ies  outside the f rame}.  

The dis t r ibut ion of the  p a r a m e t e r s  with which we a r e  concerned  (MP, ampli tude,  durat ion and LP  of 
the AP} is i l l u s t r a t ed  in Fig.  2. The r e l a t ive ly  sma l l  r e c o r d e d  values of the ampli tude of the APs  can be 
a t t r ibuted p a r t l y  to ine r t i a  of the loop osc i l lograph .  Control  r e c o r d s  on the ca thode - r ay  osc i l loscope  r e -  
vealed h igher  values  of the ampl i tude (of the o r d e r  of 100 mV). The overshoots  of the APs  r eco rded  on the 
loop osc i l lograph  a lso  w e r e  r e l a t ive ly  sma l l  fo r  the s a m e  r eason  (5.2 =~ 0.4 mV). 

The e lee t rophys io log ica l  c h a r a c t e r i s t i c s  of the musc l e  f i be r s  of the supe rc i l i o - au r i cu l a r i s  musc le  ob- 
ta ined in this  invest igat ion thus d e m o n s t r a t e  that  all  these  f i be r s  belong to the phas ic  type.  The r easons  for  
th is  conclusion a r e  as follows: 

1) The c h a r a c t e r i s t i c  values  of MP and the i r  unimodal  and na r row distr ibution;  as a rule  tonic f ibe r s  
have much lower  MP values  [6]; 

2) the absence  of spontaneous rhy thm of PSPs c h a r a c t e r i s t i c  of tonic f ibers ;  

3) the p r e s e n c e  of spike potent ia ls  with overshoots  in r e sponse  to s t imulat ion c h a r a c t e r i s t i c  of phasic  
f i be r s .  The ampli tude of the AP and the s ize  of the overshoots  in this  object  were  not ve ry  grea t  (on the 
a v e r a g e  72 and 5.2 mV respect ively},  but the shape of the potent ia ls  was typ ica l  for  the phas ic  f ibe r s  with 
spike potent ia ls  having a mean  durat ion of 1.5 r e s e t .  



The absence of miniature end-plate potentials (in some experiments  the potentials were  recorded  with 
h igher  amplification) also shows that the zone of synapses  in these f ibers  was fa r  removed f rom the point 
of record ing  and was localized, a feature  that dist inguishes phasic f ibers  f rom the multiple, sca t te red  in- 
ervat ion of tonic f ibers .  

The hypothesis  that special  tonic f ibers  exist in the superc i l io -aur icu la r i s  muscle  was thus not con- 
f i rmed.  The whole of this muscle  can evidently be regarded  as homogeneous and its tone must  be at t r ibut-  
able to the asynchronous activi ty of its phasic f ibers ,  in agreement  with the cha rac te r  of its global EMG. 
The complete absence of this activity under the conditions used was in all probabil i ty due to the general  
anesthesia .  
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