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Experiments  on the marginal  vein of the isolated rabbi t ' s  ear  showed that with a change in pH of the 
perfusion fluid toward the alkaline side the spike activity of the smooth-musc le  cells of the blood vesse ls  
is increased,  and as the pH re turns  to normal  the activity regains its initial level. 

Very  little information is given in the l i tera ture  on react ions of the smooth muscles  of blood vesse ls  
to changes in the pH of the solution bathing them. Barton and Hilton [2] consider  that an increase  in acid-  
ity resul t ing f rom excess  of CO 2 in the blood causes dilatation of the per iphera l  vessels ,  while a change to 
alkalinity causes  their  constr ic t ion.  Johansson and Bohr [4] indirectly mention the importance of pH as a 
fac tor  modifying the activi ty of muscles  of blood vesse ls .  

In normal  blood, despite its re la t ively high homeos tas i s ,  fluctuations in the ac id-base  balance occur.  
The question of the relat ionship between the activi ty of vascular  smooth muscles  and the level of the hydro -  
gen ion concentrat ion is therefore  of definite importance.  

The study of this relat ionship in the subcutaneous blood vesse ls ,  which play an important  role in 
thermoregula t ion ,  was the object of the presen t  investigation. 

E X P E R I M E N T A L  M E T H O D  

The test  object was the marginal  vein of the isolated rabbi t ' s  ear  (Kravkov's  preparat ion) .  

To record  the spike activity of the smooth-musc le  cells of the blood vesse l s ,  the potentials were r e -  
corded ext racel lu lar ly  by means of metal l ic  microe lec t rodes  insulated with polystyrene.  The e lect rodes  
were  sharpened e lect rolyt ica l ly  and the d iameter  of the tip was 2-5 p. Potentials were  fed into a cathode 
follower and UBPl -01  amplif ier  and recorded  photographically.  

Since ext racel lu lar  recording  was used, the activity of the muscles  was judged f rom spikes generated 
f rom severa l  neighboring cells in the immediate proximity  of the e lect rode tip. 

The vesse l  was perfused with K r e b s - H e n s e l i n e  or  R i n g e r - L o c k e  solution at a t empera tu re  of 25- 
30 ~ and a p r e s s u r e  of 10 mm Hg; the pH of the original  solution was 7.2. To tes t  the responses  of the ves -  
sel  the pH of the solution was adjusted for 8.0 by addition of NaOH. The perfusion p re s su re  was unaltered 
as the solutions were  changed. The change in vascu la r  tone was judged f rom the number of drops of pe r -  
fusion fluid escaping f rom the outlet cannula. The falling drops were recorded  on the second channel of the 
photographic r eco rde r  by means of a p iezoelect r ic  detector .  

E X P E R I M E N T A L  R E S U L T S  

Altogether 18 experiments  were ca r r i ed  out. The spike activi ty was recorded  2-3 rain af ter  inse r -  
tion of the microe lec t rode  as the vesse l  was perfused with solution of pH 7.2. The mean number of spikes 
was 2.6 �9 0 .3 / see .  The vesse l  was then perfused with a solution of pH 8.0. After 4-7 see (the latent period) 
the frequency of the spikes increased,  to reach a maximum 2-3 sec later  (mean 5.9 • 0.5/see) at which 
level it remained throughout the per iod of perfusion (Fig. 1). 

On subsequently perfusing the vesse l  with solution of pH 7.2, the frequency of the spikes generated 
by the smooth muscles  decreased ,  the latent period in this case being shor ter  (3-5 see), and the t ime r e -  
quired for spike activi ty to reach  a constant level increased  to 6-14 sec.  
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Fig. 1. Spike activity of smooth-musc le  cells of blood 
vesse ls  during perfusion with solution of pH 7.2 (a) and 
pH 8.0 (b). The upper curve on each t race  represen ts  
spikes, the lower curve drops of escaping fluid. 
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Fig. 2. Changes in spike activity of smooth muscles  of 
blood vesse ls  (curve) and in number of outflowing drops 
(columns) as a function of pH of the perfusion solution. 
Arrow pointing downward indicates beginning of perfu-  
sion with solution of pH 8.0; Arrow pointing u p w a r d -  
ditto, pH 7.2. 

Despite the considerable  difference in the increase  in spike activity with a change to alkalinity in 
different exper iments ,  all the resul ts  followed the same pat terns  ref lected in Fig. 2. 

In some experiments  periodic fluctuations of spike activity unconnected with stimulation of the ves -  
sel  were observed.  The lower the level of spike activi ty the more  pronounced these fluctuations were,  
and they were evidently due to spontaneous changes in vascular  tone of myogenic charac te r  ~].  Similar 
fluctuations were observed by Attardi [1]. 

The amplitude of the spikes differed f rom one experiment  to another (from 25 to 200 ~V), but was 
unaffected by the change in pH. 

The observations showed that a change in pH of the perfusion solution f rom 7.2 to 8.0 causes a con- 
s iderable increase  in e lec t r ica l  activity of the smooth.muscle  cells of blood vesse ls .  The subsequent de-  
c r ease  in the volume of fluid flowing through the vesse l  per  unit t ime indicates a reduction in its lumen 
caused by contract ion of the c i rcu la r  muscles .  When the pH re turns  to the physiological normal  level, 
spike activi ty again diminishes and the increas ing  number of drops indicates a decrease  in tone of the v~s-  

cular  musc les .  
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