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Elec t r ica l  responses  (activity of the renal  nerve) were recorded  during stimulation (single 
and repetitive) of cutaneous afferent f ibers  in experiments  on anesthetized andunanesthet ized 
cats with an intact central  nervous system.  The long period of postactivation depression 
after  single st imulation and inhibition of e lect r ical  activity af ter  low-frequency stimulation 
of low-threshold afferent f ibers  are  absent in unanesthetized animals and appear only after  
administrat ion of general  anesthetics.  

All theoret ical  views on the organizat ion of soma to -v i sce ra l  responses  in animals with an intact brain  
have been formulated on the basis  of experiments  per formed on anesthetized cats and rabbits [5, 7, 8]. How- 
ever,  anesthetics are  known to substantially modify reflex sympathetic responses  and, in par t icular ,  to d i s -  
tor t  responses  of the a r te r ia l  p r e s su re  to stimulation of low-threshold afferent f ibers [4]. 

Fig. 1. Potentials recorded  in 
renal  nerve (A) and action po-  
tentials in afferent f ibers  of 
peroneal  nerve (B) in response  
to stimulation of cutaneous 
branch of peroneal  nerve.  Num- 
bers  on r eco rds  show amplitude 
of stimulation (in V), stimulus 
duration 0.1 msec .  B: all curves  
formed by superposition of 10 
sweeps of the beam. Calibration: 
A) 50 pV, 50 msec;  B) 100 pV, 
2 msec .  Length of peroneal  nerve 
between stimulating and recording 
electrodes  62 ram. 
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Fig. 2. Potentials recorded  in renal  nerve in response to single 
(A) and repeti t ive (B) stimulation of cutaneous branch of peroneal  
nerve  in unanesthetized cat (on left) and after  intravenous injec-  
tion of urethane and chloralose in anesthetic doses (on right): A) 
reflex potentials recorded by the "coherent accumulation" method 
[2] in response to 30 repeated stimulations of the afferent nerve.  
B: I) stimulation at intensity excited low-threshold group A 
afferent f ibers;  II) stimulation at intensity exciting all group A 
afferent f ibers;  5, 20) frequency of stimulation (pulses/sec) .  Line 
beneath records  is m a r k e r  of stimulation (15 sec). 

It is important  to know to what degree resul ts  obtained in experiments on anesthetized animals r e -  
f lect  t rue physiological p rocesses  and to what extent they are  ar tefacts  due to the use of anesthetic agents. 
An investigation was therefore  car r ied  out to study somato-sympathet ic  responses  in unanesthetized and 
anesthetized cats with an intact brain.  

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

Exper iments  (32) were  ca r r i ed  out on unanesthetized (ether anesthesia was used for  the operat ive 
prepara t ion and anesthetized (chloralose 40 mg/kg  and urethane 600 mg/kg,  intravenously) animals.  E lec-  
t r ica l  activity was recorded  in one branch of the left renal  nerve (UBPI-01 amplifier ,  ca thode- ray  osci l lo-  
scope) in response  to stimulation of a cutaneous branch of the ipsi lateral  peroneal  nerve (0.4-5 V, 0.1-1 
msec ,  0 .5 -50pulses / sec ) ,  and the a r te r ia l  p r e s su re  was recorded at the same t ime. After  the end of the 
pre l iminary  operation, muscle  relaxants were injected and art if icial  respi ra t ion applied. The experiment 
began 1.5-2 h af ter  the end of the operation. 

EXPERIMENTAL RESULTS 

Experiments on Anesthetized Animals. In response to single stimulation of the afferent nerve, a re- 
flex discharge which could consist of two components was observed in the renal nerve. In response to stim- 
ulation of threshold intensity the reflex discharge appeared after a latent period of 83 "12 msec and was 
accompanied by a long positive potential (up to 300 msec in duration) and followed by a period of depression 
of electrical activity for 100-700 msec. With an increase in the intensity of stimulation sometimes a sec- 
ond component of the electrical response appeared after a shorter latent period (35"4 msec), and the dura- 
tion of postexcitation depress ion increased with an increase  in the intensity of stimulation. 

The question of which group of afferent f ibers  it is whose excitation associated with the genesis of 
these two components of the e lect r ical  discharge is of great  interest .  To shed light on it, s imultaneously 
with the response  in the renal nerve,  the action potential of the afferent f ibers of the peroneal  nerve was 
recorded  in a segment 50-60 mm proximally to the point of stimulation. The late component of the e lec-  
t r ica l  response  (of very  low amplitude) in some experiments (in 3 of 11 cases  descr ibed in this series)  was 
observed during stimulation of Aft f ibers (conduction velocity 45-65/sec) .  An increase  in the intensity of 
stimulation led to a marked increase  in amplitude of the late component of the reflex response,  to the ap-  



pearance  of an A T wave in the recording made f rom the afferent f ibers  (Fig. 1), and,in two experiments,  of 
a shor t - la tency component of the reflex response .  A fur ther  increase  in the strength of stimulation only 
slightly increased the amplitude of both components of the e lec t r ica l  d ischarge  recorded  in the renal  nerve.  

During stimulation of afferent f ibers  at 5 -50 /sec  changes in the activity of the renal  nerve depended 
principally on the intensity of stimulation. In the case of stimulation of threshold intensity, evoking only 
the long-latency component of the e lec t r ica l  discharge,  at a frequency of 5 /sec  there  was an initial period 
of depression of e lect r ical  activity for  0.5-6 sec immediately  af ter  the reflex potential, f rom which r e -  
covery  gradually took place and whose frequency was close to the initial level. An increase  in the intensity 
of stimulation (stimulation of group A~/ and A A afferent fibers) evoked the appearance of a reflex potential 
in response  to each stimulus (Fig. 2). As a rule stimulation of the afferent f ibers  at threshold intensity led 
to dep re s so r  responses  of the a r te r ia l  p r e s s u r e  reaching 50-60 mm Hg, while subthreshold stimulation gave 
a weak p r e s s o r  response.  

These patterns of changes in activity in the renal  nerve  in response  to stimulation at different in- 
tensit ies were also observed if the :frequency of stimulation was 10-50/sec .  After  the beginning of s t imu-  
lation (of subthreshold intensity) reflex discharges  followed the rhythm of stimulation only for  the f i rs t  2-4 
sec,  after  which e lect r ical  activity (frequency of higher amplitude than normal) was not visually connected 
with the rhythm of stimulation. Similar  changes in activity in the renal  nerve  were  observed in response  
to activation of the descending columns of the spinal cord [1]. 

Experiments  on Unanesthetized Animals.  A single stimulus applied to cutaneous afferent f ibers evoked 
not evoke a response  in the renal  nerve in every  experiment.  In those cases  when a reflex response  could be r e -  
corded, e lec t r ica l  d ischarges  did not occur  to every stimulus.  The response to a single stimulus a rose  if 
its intensity was sufficient to excite all group A afferent f ibers .  The reflex potential, just as in anesthetized 
animals,  could consist  of two components with analogous latent periods.  However, the period of postex- 
citation depress ion was observed in the unanesthetized animals only during the positive potential observed 
after  the discharge.  In every case in which single stimulation evoked no reflex response,  intraveneous in- 
jection of chloralose and urethane in anesthetic doses led to its appearance (Fig. 2). 

During repeti t ive stimulation of stimulus intensity sufficient to activate only the low-threshold af fer -  
ent f ibers ,  depress ion of e lect r ical  activity was not observed in any of the experiments .  Stimulation at 
1 -5 / s ec  evoked no changes in e lec t r ica l  activity of the renal  nerve,  whereas stimulation at 10-50/sec  a l -  
ways led to an increase  in the amplitude and frequency of the responses .  However, af ter  administrat ion of 
the anesthetics,  stimulation of the afferent f ibers  evoked changes in the activity of the renal  nerve cha r -  
ac ter is t ic  of those observed in anesthetized animals .  

Stimulation of the afferent nerve  at an intensity evoking activation of all group A afferent f ibers  and 
at a frequency of more  than 1 /sec  always led to increased e lec t r ica l  activity.  During stimulation at 5-10/sec 
(by contras t  with the responses  obtained in anesthetized animals),  the cha rac te r  of the e lect r ical  responses  
was not visually connected with the frequency of stimulation. After  administrat ion of the anesthetics a c lear  
connection was observed between stimulus and reflex response.  

The absence of a visual  connection between the frequency of st imulation and the appearance of r e -  
flex responses  was evidently due to the relat ively short  period of postexcitation depression,  which c o r -  
responds in duration in the unanesthetized animals to the positive potential reflecting after  hyperpo la r iza -  
tion of the ganglionic neurons,  spreading electrotonical ly in their  axons [3]. As these experiments showed, 
administrat ion of anesthetics considerably prolonged the period of postexcitation depress ion after  single 
stimuli.  According to one hypothesis [9], the long period of postexeitation depress ion is due to presynapt ic  
inhibition of p r i m a r y  afferent te rmina ls .  If this is accepted, administrat ion of urethane and chloralose  must  
strengthen the presynapt ic  inhibition. However, whereas chloralose  does not give this effect, urethane, by 
contrast ,  weakens presynapt ic  inhibition [6]. The question of the nature of the long period of postexcitation 
depress ion in anesthetized animals thus requires  fur ther  investigation. 

It can be concluded f rom the resul ts  of these investigations that the long period of postexcitation de- 
press ion  after  single stimuli and inhibition of e lec t r ica l  activity in the renal  nerve during repeti t ive s t imu-  
lation of low-threshold afferent f ibers are  not physiological p rocesses  observed under normal  conditions, 
but they ar i se  only after  administrat ion of general  anesthetics.  
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