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The Character of the Capacitance Vessel Responses 
Electrical Stimulation of the Sympathetic Fibres 

I t  was shown I-4 that  the electrical stimulation of 
sympathetic fibres caused the constriction of both 
resistance and capacitance vessels in splanchnic vascular 
zones and in skeletal muscle. This pattern of the responses 
was also observed in our previous studies s,*. At the same 
time, during pressor cardiovascular reflexes the dilatation 
of capacitance vessels could be observed along with 
the constriction of resistance vessels, as was shown in 
our studies s,~. The possibility of different responses in 
resistance and capacitance sections of the vascular bed 
during pressor cardiovascular reflexes was shown in 
experiments of other investigators s. I t  might be suggested 
that  the different resistance and capacitance vessel 
responses can occur only during cardiovascular reflexes, 
i.e. in situations when the vasomotor centre is involved. 
Meanwhile some physiological mechanisms responsible 
for the difference of resistance and capacitance vessel 
reactions could be supposed to be involved also in effects 
elicited by the direct activation of vasomotor fibres. 

This study was intended to reveal if there was a 
possibility of different responses of resistance and 
capacitance sections of the vascular bed during the 
direct activation of sympathetic fibres, various frequencies 
of the electrical stimulation being used. 

Method. The experiments were performed on cats (30) 
anaesthetized with urethane (1 g/kg) under artificial 
respiration. A spleen and a section of small intestine 
(jejunum and ileum) were humorally isolated and 
autoperfused with a constant blood volume pump. The 
resistance and capacitance vessel reactions were studied by 
the method described previously 5-7. Response of resis- 
tance vessels were identified from the perfusion pressure 
changes and reactions of capacitance vessels, from the 
maximal value of output  or restoring of venous blood. 
For this purpose blood was impelled with a constant 
blood flow perfusion pump into the vascular zone in- 
vestigated; the venous outflow was directed into the 
recording cylinder from which the blood was returned 

in the Spleen and Intestine under 

into the venous system of animal with the second channel 
of the perfusion pump. Since the strone volumes of the 2 
perfusion pump channels were equal and constant during 
the experiment, perfusion pressure changes reflected 
resistance vessel responses and changes of venous outflow, 
i.e. those of capacitance vessels. Study of shunting 
ability of arteriovenous anastomoses was performed by 
means of microspheres injections 9. The stimulation of the 
splanchnic or spleen vasomotor fibres was accomplished 
with a right-angle impulse generator (0.25-30 imp/see, 
6 V, 5 msec). Experimental  data were processed in a 
digital computer 'Minsk-32', the correlation and regression 
analyses being used. 

Results. The electrical stimulation of intestinal vaso- 
motor fibres produced the constriction of resistance 
vessels in all 18 experiments. In contrast, the capacitance 
vessel response was not uniform in these experiments; 
the vascular capacity decreased in 60% of experiments, 
increased in 16% (Figure 1) and was not changed in 24% 
of the experiments. 

A similar vascular response pattern was observed in 
the spleen (12 cats). The electrical stimulation of spleen 
vasomotor fibres caused only the constriction of resistance 
vessels. Capacity of the spleen vascular bed decreased in 
67% of experiments, increased in 21% and was un 
changed in 12%. 

Mathematical analyses made it possible to plot the 
curves, characterizing the relationships between absolute 
changes of the perfusion pressure and those of outflow 
from one side and stimulation frequency from the other 
(Figure 2). One can see from the diagram that  the 
maximal resistance vessel responses were obtained with 
stimulation frequency of 15 imp/sec and maximal 
capacitance vessel responses - with stimulation frequency 
of 5 imp/sec. The dilatation of splenic and intestinal 
capacitance vessels could be elicited by electrical stimula- 
tion of vasomotor fibres with every frequency used. 

The outflow changes which reflected the capacity 
changes in our experiments were supposed possibly to be 
influenced by resistance vessel responses, by capillary 
filtration process and by reactions of arterio-venous 
anastomoses. However, the analyses had not revealed a 
correlation between resistance and capacitance vessel 
responses (correlation coefficient for both the spleen and 
intestine being close to zero). Tile data of dynamics and 
magnitude of changes in capillary fluid exchange 3 do not 
support the assumption that  a capillary filtration could 
contribute to the outflow changes observed in our 
experiments. In special series of experiments where 
microsphera technique was used, it was shown tha t  the 

Fig. 1. The dilatatory response of the capacitance vessels and 
constrictory response of the resistance vessels in the small intestine 
under electrical stimulation (15 imp/see, 6 V, 5 msec). Designations, 
records from top to bottom: systemic arterial pressure (ram Hg), 
perfusion pressure (ram Hg), change of the venous outflow from the 
intestine (mI), changes in the oxygen venous blood saturation 
(% HbO~), the stimulation mark, time mark (2 see). 
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Fig. 2. The character and the magnitude of the resistance and 
capacitance vessel responses in a) the spleen and b) intestine under 
electrical stimulation of the sympathetic fibres. Abszissa, * the 
stimulation frequency; ordinate, * perfusion pressure changes (A P) 
and outflow changes (zl V). The dilatatory responses of the capacitance 
vessels are shown as separate points. 

m a x i m a l  d iamete r  of ar ter iovenous  anasthomoses  de- 
creased under  electr ical  s t imula t ion  of sympa the t i c  
fibres f rom 52 ~: 4.5 txm to 34.3 5 :2 .5  ~m in the  spleen 
and f rom 45.6 ~: 1.3 ~m to 32 ~in in the  small  intestine.  
The  microsphera  shunt ing  coefficient  9 also decreased 
(from 0.60 • 0.04 to 0.50 :~ 0.09 in the  spleen and f rom 
0 . 5 0 : 5  0.05 to 0.20 ~: 0.05 in the  small  intestine).  These 
da t a  did no t  allow us to expla in  the  non-un i fo rmi ty  of 
capaci tance  vessel responses observed in our exper iments  
dur ing electrical  s t imula t ion  of the  sympa the t i c  fibres, 
by  changes in a r te r iovenous  anas thomosis  flow. 

Conclusions. 1. Both  cons t r ic tory  and di la tory  response 
of the  spleen and in tes t ine  capaci tance  vessels could be 
observed under  electr ical  s t imula t ion  of the  vasomoto r  
fibres, resistance vessel response being always constr ictory.  
2. The  un i fo rmi ty  of the  capaci tance  vessel responses 
was no t  due to the  resis tance vessel responses, capi l lary 
f i l t ra t ion and changes in a r te r iovenous  anastomosis  flow. 

Bb lBO~bl .  YIpH 9jieKTpnqecKofi CTHMyjim~H~ cHMnaTH- 
qecKHx HepBOB Ha qb0He KOHCTpHKI~HH pe3HCTHBHbIX c0Cy~IOB 
TOHKOF0 KI, InleqHHKa H CeJle3~HKH M0ryT llp01tBjiItTbClt KaK 

KOHCTpHKT0pHble, TaK H ~n.aaTaTopHble peaK~H~ eMK0CTHbIX 

cocy~oB. XapaKTep peaKl~H~ eMK0CTHblX c0cy)IoB TOHK0r0 
KHIIIeqHHKa H cejie3~HKI, I B DTOM c~yqae He 3aBHCHT 0T BeJIl4- 

qHH peaKIIH~ pe3HCTHBHblX c0cyAoB, (~I4JIbTpalIHH XZHJIK0CTH 

H rlp0rlyCKH0~ ClI0C06H0CTH apTepg0-BeH03HblX aHaCTOM030B, 

B . I .  TKAcHENKO, N. JA. MEDVED~VA and 
P. K. POZDNJAKOV 
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Circulation, Kirovsky pr. 69/77, Leningrad P-22 
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Is  T h e r e  a S p e c i a l  P a c e m a k e r  for  S t e p p i n g  ? 

Recen t ly  ' locomotor  discharges '  were obta ined  in the  
anter ior  vent ra l  roots  of motionless decor t ica ted animals.  
On the  basis of this  fact,  a hypothesis  of a special supra-  
spinal ' locomotor  pacemaker '  was formula ted  1. I n  fact, as 
shown in our present  paper,  there  is no special pacemaker  
for stepping. The  rhy thmica l  discharges which are 
registered in the  spinal vent ra l  roots of motionless 
animals  are p rovoked  by  the  respi ra tory  centre.  

Methods. Expe r imen t s  were per formed on 5 adul t  cats 
decort icated under  e ther  anaesthesia.  These cats had  been 
used in our previous exper iments  devoted  to inves t iga t ion  
of the  mechanisms of locomotion 3-4. The  dorsal and ven t ra l  
roots ($1-L6) and the  phrenic  nerve  were intersected.  The  
electrical  ac t iv i ty  was recorded s imul taneously  in the  
central  par t  of the  phrenic  nerve  and in the  f i laments  of 
the  ven t ra l  root.  Complete  motor  paralysis  was produced 
by  i.v. inject ion of F laxedi l  (4-5 mg/kg).  Art if icial  
respira t ion was per formed th rough  a tracheofissura.  The  
vo lume of the  respi ra tory  p u m p  was 25-30 ml, the  
f requency 30 per  min.  Asphyx ia  was evoked by  an 
arrest  of art if icial  respira t ion for 2-3 rain, hypervent i la -  
t ion by increasing the  vo lume  of the  respi ra tory  p u m p  up 
to 50-60 ml. 

Results and discussion. In  the  records A, 13 and C 
(Figure) the  electrical  ac t iv i ty  f rom the  f i l ament  of the  
spinal ven t ra l  root  ($1) and the  phrenic  nerve  were 
recorded dur ing complete  motor  paralysis  produced by  
i.v. in ject ion of Flaxedil .  

Records A were obta ined dur ing normal  art if icial  
vent i la t ion.  The discharges in the  f i lament  of the  ven t ra l  
spinal root  (A1) are in accordance wi th  the  discharges of 
the  phrenic  nerve  (As). The  discharges of the  vent ra l  root  
f i laments  appear  in the  in te rva l  be tween the  inspi ra tory  
discharges of the  phrenic nerve. I n  o ther  exper iments ,  the  
discharges in the  vent ra l  roots m a y  appear  s imultane-  
ously, before or af ter  the  insp i ra tc ry  discharges of the  
phrenic nerve. This probably  depends on the  following : to 
produce stepping, the  discharges of different  ven t ra l  
roots  which innerva te  dis t inct  muscles mus t  appear  in 
str ict  succession. Therefore  the in terva l  be tween  the  
discharges of the  phrenic  nerve  and the  ven t ra l  root  
f i laments  m a y  differ. Bu t  the  correlat ion be tween them is 
a rule constant .  

Records B were obta ined during the  arrest  of the  art i-  
ficial vent i la t ion.  In  accordance wi th  the  hypercapniae  
evoked by  asphyxia  inspiratory,  discharges of the phrenic 
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