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Acute experiments on cats showed that electroacupuncture applied to the concha auriculae 
leads to marked inhibition of evoked potentials (EP) arising in the caudal trigeminal nucleus in 
response to single stimulation of the denial pulp. The duration of inhibition of EP is 60-80 rain. 
It is followed by gradual (in the course of 30-40 min) recovery  of EP.  Acupuncture stimulation 
very  slightly reduces the amplitude of EP during" stimulation of the mucous membrane of the 
mouth. This fact is evidence that electroacupuncture depresses nociceptive responses but does 
not affect conduction of impulses of other modalities. To obtain an analgesic effect from 
auricular  electroacupuncture, the classical scheme of arrangement of the acupuncture points 
need not necessar i ly  be complied with. 
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Clinical [1, 3, 7, 8] and experimental [9, 10, 12] investigations have shown that electrical stimulation of 
certain parts  of the peripheral nervous system (acupuncture points) by surface or  deep electrodes induces an 
analgesic effect. However, the resul ts  of these investigations often do not agree, for  different c r i te r ia  were 
used to assess  the degree and duration of the analgesia. Some workers  have used objective electrophysiologi- 
eal indices in order  to study this phenomenon. 

In this investigation the analgesic effect of electrical stimulation of various parts of the auricle of the 
ea r  (auricular electroacupuncture, AEP) was assessed by changes in the amplitude of evoked potentials (EP) 
in the caudal trigeminal nucleus (CTN). 

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

Experiments  were ca r r i ed  out on 23 adult cats previously anesthetized with pentobarbital (30 mg/kg, 
intraperitoneally),  immobilized with listhenon, and art if icially ventilated. To obtain nociceptive responses the 
pulp of the upper canine tooth was stimulated with square pulses (1 msec, strength up to 50 mA) through bi- 
polar electrodes fixed into holes dril led in the dentine by means of acrylic glue. The mucous membrane of 
the mouth was stimulated through bipolar needle electrodes with similar pulses with a strength of up to 20 mA. 
The  experiments began 6 h after  injection of pentobarbital. AEP was applied by square pulses ].2 msec in 
duration, with a strength of 12 mA and frequency of 1 Hz, through acupuncture needles. Three  points of the 
e a r  were stimulated in the course of 15 rain. EP in the ipsilateral  CTN were derived by a monopolar stainless 
steel electrode with a tip 50 # in diameter,  inserted in accordance with stereotaxic coordinates [5]. The char-  
ac ter  of EP was assessed after averaging of 39 presentations on a special purpose computer. At the end of the 
experiments the location of the recording electrode was verified histologically. 

EXPERIMENTAL RESULTS 

In the experiments of series I the effect of AEP on the amplitude of EP arising in CTN in response to 
stimulation of the dental pulp with stimuli of different strengths was investigated (Fig. IA). The amplitude of 
the responses depended directly on stimulus intensity. In response to threshold stimulation EP consisted of 
a positive wave of low amplitude. In response to a stimulus of twice the threshold strength, a marked increase 
in amplitude of EP and a steeper rise of the positive wave were observed. A maximal response was observed 
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Fig. 1. Effec t  of  au r i cu l a r  e lec t roacupunc ture  s t imulat ion on 
ampl i tude  of E P  and CTN during s t imula t ion  of dental pulp. A) 
B e fo re  e lee t roacupuncture ;  B) 3 rain a f t e r  end of e l ec t roacu -  
puncture .  1, 2, 3) St imulus s t rength  in th resho lds .  Cal ibrat ion:  
ampl i tude  50 ~V, t i m e  50 m s e c .  

Fig.  2. Res to ra t ion  of EP in CTN in r e s p o n s e  to s t imulat ion of 
dental  pulp a f t e r  e lec t roacupuncture .  1) Befo re  e l ec t roacu -  
puncture;  2, 3) 3 and 60 rain r e spec t i ve ly  a f t e r  end of e l e c t r o -  
acupuncture;  4) r e s t o r a t i o n  of EP a f t e r  80 rain. C al ibrat ion:  
ampl i tude  50 pV, t i m e  50 m s e c .  
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Fig .  3. Ef fec t  of  e lec t roacupunc ture  
on ampl i tude  of  EP  and CTN in r e -  
sponse  to s t imulat ion of mucous  m e m -  
b rane  of mouth.  Legend as in Fig .  1. 

to stimulation at three times the threshold strength. A further increase in stimulus intensity caused no further 
increase in amplitude of the responses. The latent period of EP was 6-10 msec and depended on stimulus 

intensity. 

After AEP considerable inhibition of EP took place in CTN (Fig. IB), Depression of amplitude of EP 
was observed in the course of 60-80 rain, after which they gradually (in 30-40 rain) recovered their initial 

level  (Fig. 2). 

It  mus t  be emphas ized  in p a r t i c u l a r  that  the locat ion of the s t imula t ion  points was un impor tan t  as  r e -  
g a r d s  the  degree  of depress ion  of EP .  With any un i fo rm dis t r ibut ion of points on the su r f ace  of the au r i c l e  the  
ana lges ic  effect  was the same .  

In the expe r imen t s  of  s e r i e s  II the act ion of AEP was studied on EP in CTN in r e s p o n s e  to s t imulat ion 
of the mucous  m e m b r a n e  of the mouth.  These  r e s p o n s e s  we re  cons iderab ly  higher  in ampl i tude  than E P  in 
r e s p o n s e  to s t imula t ion  of the pulp. The  th resho ld  in tens i ty  of  s t imulat ion of the  mucous  m e m b r a n e  was con-  
s ide rab ly  lower  than the  th resho ld  s t rength  of s t imulat ion of the pulp ( less  than one-tenth) .  

The  max ima l  ampl i tude  of r e s p o n s e s  to s t imula t ion  of the mucous  m e m b r a n e  was r eached  when the 
strength of stimulation was increased to five times the threshold (Fig. 3A). 

AEP had much less effect on EP in response to stimulation of the mucous membrane than on EP to 
stimulation of the pulp. It will be clear from Fig. 3B that the amplitude of the response to stimulation of the 
mucous membrane at threshold intensity was unchanged after AEP compared with the control. There was only 
a very small decrease in the potentials evoked by stimulation at 3-5 times the threshold strength. 



A similar  effect also was observed when the duration of AEP was increased to 30 rain. 

According to many clinical and experimental investigations the dental pulp is innervated by high-thresh- 
old A6- and C-fibers,  activation of which is accompanied by painful sensations [2, 4, 13]. Clinical investiga- 
tions have shown that the degree of electrical activity in CTN corre la tes  closely with the intensity of painful 
sensations in the region of the face [11]. 

Consequently, the depression of EP arising in CTN in response to stimulation of the dental pulp after  
AEP is evidence of inhibition of nociceptive impulses at the level of this pr imary  sensory relay. 

Acupuncture and electroacupuncture are  known to induce an analgesic effect but to have no effect on other 
sensory modalities [1, 3, 6]. This is in good agreement with the fact that stimulation of the external ear  has 
no effect on EP in response to threshold stimulation of the mucous membrane of the mouth. Only a very small 
decrease  in amplitude of EP was observed in response to stimuli of 3-5 t imes threshold strength. However, 
during stimulation with this intensity not only tactile and low-threshold f ibers but also high-threshold afferents 
a re  excited. The fall in the amplitude of EP, reflecting activity of both low- and high-threshold fibers, is due 
to inhibition of the high-threshold (i.e., nociceptive) component. 
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