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Abstract

Still J.: Role of the Nervous System in the Appearance of the Ear Acupuncture
Points in the Dog. Acta vet. Brno, 55, 1986: 55 —64.

The aim of this work was to verify the participation of the nervous system in the
origin and manifestation of active ear points on a model experimental situation.

In six dogs (5 of the Beagle breed and 1 cross-bred, 3 males and 3 females) three
experiments have been carried out: 1. The fore paw was blocked by procaine
and then strongly compressed. 2. Ganglion cervicothoracicum, sympathetically
innervating the thoracic limb, head and ear auricle of the same site was blocked
by procaine and then the correspondlng paw was strongly compres:,ed 3. Non-
specific application of procaine (the dose being the same as in previous experiments)
was carried out non-specifically into the subcutaneous part of the chest wall.
After a certain time period, same as in previous experiments, the paw was strongly
compressed. The paw compression, using an elastic bandage, lasted for 30 minutes,
alternatively on both fore limbs. The electrical and algetic changes on both ear
auricles were followed prior to, during and shortly after the compression.

No painful points on ear auricles were observed in the first and second experiments,
the decrease of skin impedance in the expected point corresponding with the fore
paw being sporadically observed. This statistically highly significant difference
(P < 0.01) when compared with the cited similar experiment without specificic
effect of the local anesthetic corroborates the significant role of the nervous system,
particularly of its sympathetic autonomic part, in the process of ear active points
appearance. The third experiment was not found to have a significant influence on
the incidence of pro;ectlon points of the compressed paw. The influence of the local
blockage of a certain part of the hypothetical reflex arc between the compressed
paw and a certain ear auricle point upon the results of the two preceeding experi-
ments has thus been verified. The general pain threshold has not been significantly

- influenced by the applied dose of procaine.

The results of the presented work were found to corroborate the hypothesis

on nervous system participation in the process of the ear active point appearance.

Dog, acupuncture, diagnosis, procaine blockage, reflex arc, autonomic nervous
system.

In our previous work (8till and Konrad 1985) we concluded, basing on clinical experiments
with dogs, that the induction of a painful process on the body periphery (paw compression
by an elastic bandage) caused a manifestation of the corresponding electrically active and algetic
points on the inner surface of the external auricle. This effect could be observed several minutes
after applying the pressure.

The localization of these points was found to be identical in all positively reacting animals.
Upon the application of the detection probe of the AKUDIAST I instrument a decrease of
the electrical skin impedance at these points as compared to the condition prior to the experiment
has been found. At the same time, a violent, sudden painful reaction of the dog has been observed
in a statistically significant number of cases (84 %).
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These results are in accordance with the data published on the so called auriculodiagnosis
as referred to in human literature data (Konig and Wancura 1975; Kropej 1977).

When explaining physiological manifestations of the therapeutical and diagnostic acupuncture
two basic concepts are encountered: energistic, based on the old Chinese hypothesis about the
energy cycle in the body and a more recent nervistic theory explaining this method on the reflex
basis (Brunner 1980). Similar opinions concerning observations about the mechanism of the
ear acupuncture effect have also been put forward (Konig 1975).

It is generally recognised that the phenomenon of ear acupuncture is mediated by the nervous
action (Kropej 1977), auriculodiagnosis using probably the afferent stimulation transmitted
from the site of peripheral irritation via part of the central nervous system to the corresponding
projection area on the ear auricle surface. Stimulating (percutaneous stimulation, needle piercing,
laser radiation, etc.) this point or zone the mentioned, pathologically injured body site or organ
may be, on the other hand, often favourably affected. This is corroborated by a series of described
sucessful therapeutical applications of this method, both in human (Ruizheng and Xide 1979
and others) and, sporadically, in veterinary medicine (Kriiger and Kriiger 1980).

Majority of works on human acupuncture (auriculoacupuncture) is concerned mostly with
its therapeutical application, whereas in veterinary field the specialized literature is concerned
with this topic only marginally, usually in a form of case histories or comparing the relation in
man (Kriiger and Kriiger 1980; Noureau 1977; Brunner 1980; Wagner 1982).

In this contribution we have continued in our previous work on dogs order to verify the
role of the nervous system, particularly of its autonomic part in the pro¢ess of the ear point
phenomenon appearance. The aim was to block out reversibly hypothetical afferent pathways
between the site of peripheral stimulation and the ear auricle. Further, to eliminate the efferent
sympathetic innervation of the chest limb and the ear auricle. Finally, we have attempted to
eliminate non-specific effect of procaine on the general pain threshold applying this local ane-
sthetic to the site unrelated to the thoracic limb and ganglion cervicothoracicum.

Materials and Methods

The experiment was carried out on five dogs of the Beagle breed (two males, three females)
and on one cross-bred (male). The animals were clinically healthy. If the dog was used for repeated
experiments, minimally 10 days break was allowed between the two subsequent experiments.
The animals were not sedated by any medicament. For the detection of electrical and algetic
changes on the dog ear auricle an AKUDIAST 1 instrument fitted with a nontraumatic sping-
mounted detection electrode was used, its detection area being 1 mm? and detection pressure
785—1177 kPa (i.e. 80—100 g/mm?). The method of detection was the same as in our previous

Table 1
Manifestations of electrical and lgetic ck in expected points of the paw on the dog ear auricles
Decrease of electrical Detection
Experiment Number of dogs skin impedance (Number of dogs)
(number of dogs)
Still and Konrad,
1985 30 30 25
1 5 ] 0
2 9 1 0
3A "5 5 4
3B 5 5 2
Notes:

Still and Konréad (1985) - basic experiment when changes on ear auricles lnduced by peripheral stimy-

lation (paw compression) were observed;

Experiment 1 - local procaine blockage of paw applied prior to the compression

Experiment 2 - efferent sympathetic blockage of paw of homolateral part of neck, head and including
ext. auricle by procaine applied prior to the compression

Experiment 3A - locally non-specific application of the same dose of procaine as in exp. 1 and 2 15 mij-
nutes prior to the compression of the paw

Experiment 3B - locally non-specific application of higher procaine dose as compared to exp. 1 and 2
150 minutes and 15 minutes (the same dose) prior to the compression.
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Table 2

Statistical evaluation of the results from Table 1 with regard to the basic experiment - Still
ang Konrad (1985), (denoted 0)

Statistical significance
Compared sets
Electrical skin impedance Detection
0:1 P < 0.01 P < 0.01
0:2 P < 0.01 : P < 0.01
0:3A P> 0.05 P> 0.05
0:3B P> 0.05 P < 0.05

communication (Still and Konr4d 1985). The inner area of both ear auricles was thus measured,
two times prior to the experiment and 2—3 times during the experiment.

In the experiment 1 the left metacarpus in its distal third had been infiltrated by 10 ml of 2 %
procaine (Prokain inj. - Léiva). After approximately 15 minutes, when no signs of superficial
or deep sensitivity could be observed, the left paw was strongly compressed by an elastic banda-
ge and the ear detection was then carried out.

In the experiment 2, on five beagle dogs and on one cross-bred, the blockage of the ganglion
cervicothoracicum has been effected using 4 ml of 2 9 procaine, five times in the left and four
times in. the right side. The method described by Dietze et al. (1976) has been applied. Following
the appearance of typical clinical signs of blockage (see previous citation) we commenced the
compression of the corresponding autonomically blocked paw. The ear detection then followed.

Finally, in the experiment 3 we have applied the following doses subcutaneously on the chest
wall (i.e. the area non-specifical to the experimental body part):

A) 4 ml of 2 9 procaine 15 minutes prior to the paw compression to five dogs (four Beagles
and one cross-bred),

* B) 10 ml of 2 % procaine 150 minutes prior to the compression and 4 ml of 2 % procaine 15

minutes prior to the experiment to five dogs (four Beagles, one cross-bred).

Results

The obtained results are presented in Table 1.

In the second experiment the nervi of plexus brachialis in two dogs were affected
by procaine, this being manifested by shoulder limping.

The statistical evaluation of individual experiments with regard to the basic work
(Still and Konrad 1984) is presented in Table 2.

Discussion

- Procaine induces a temporary depolarization of the nerve fibre, both somatic
(motoric and sensitive) and autonomic. The basis of this disturbance is seen in the
permeability change of the nerve membrane for sodium and potassium ions, the
exchange of them being the precondition of the nerve impulse propagation (Melichar
et al. 1972).

In our first experiment we have interrupted the impulse transmission through
the somatic and autonomic nervous system upwards the limb, using the infiltration
of the metacarpus. It follows from the table that the reflex manifestations did not
appear at the ear auricle at the point of the ,,paw”. In our previous work (Still
and Konrad 1985) we have, however, found, under physiological conditions and
at the same model situation, a decrease of the skin impedance in dogs in 100 %
and a positive finding of the painful point in 84 9, of cases. The comparison of these
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ig. 2
. Fig. 1 Innervation £§.§ram of dog ear
Innervation diagram of man ear auricle
auricle 1 - I l n. trigeminus
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two experiments suggests the participation of the nervous system in manifestation
of auriculodiagnosis, this being in agreement also with Kénig (1975) and others
The localization of ear points corresponding to certain organs or body parts has
been extensively discussed. Anatomical, embryological and clinical innervation
schemes of the ear auricle of man (Kropej 1977) and dog (Noureau 1977) give
us a basic conception for the elucidation of the localization of these points (Fig. 1).
The significance of autonomic - particularly sympathetic - nervous system in ear
acupuncture has been generally emphasized (Knig 1975). In order to verify this
assumption we have carried out the second experiment - the influence of autonomic
blockage of the damaged peripheral area and of the ear auricle on the functional
manifestation of auricular active points. Ganglion cervicothoracicum sends, according
to current anatomical conception (Najbrt et al. 1982), largely postganglionic
sympathetic fibres that reach the chest limb together with spinal nerves and in the
form of perivascular plexuses. These plexuses are responsible for skin vasoconstriction
in sympathicotonia. Autonomic, and hence sympathetic nerve sensitive impulses
originate in angioreceptors in the chest limb, reacting to mechanical and temperature
impulses and to chemical blood composition. When injection of procaine is applied
to the ganglion cervicothoracicum the blockage of efferent part of the sympatheticus
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appears (as far as the chest limb is concerned) which is manifested by vasodilatation.
Similar manifestation is observed at the corresponding half of the neck, head and
ear auricle.

During the whole experiment the proprioception of the paw outlasted, the excep-
tions being the two dogs with shoulder limp. Although we have not managed (in

Fig. 3
Detection of active ear points

7 out of 9 dogs) to affect the sensitive neuron,. hypothetically responsible for the
impulse propagation from the compressed paw to the projection ear area, this zone
nevertheless manifested itself only once electrically and never as detection sensitive
(Table 1). We thus suppose that, when sympathetic efference of the chest limb is
blocked, the angioreceptors of the compressed paw do not react enough to be able
to induce the manifestation of the mentioned changes in the ear auricle. The negative
auriculodiagnostic finding has been observed on both ear auricles. At the same time
the sympathicus on the corresponding half of neck, head and ear auricle has been
,blocked, which could influence the point of projection as well. These findings wﬂl
undoubtedly require further experimental work and specification.

Unfortunately the extensive connection of the autonomic part with the somatic
nervous system makes impossible to carry out the isolated blockage.

The results of our third experiment (3A) corroborate that the negative findings
of detection sensitive points on the ear, if the ganglion cervicothoracicum is blocked,
are not associated with a total increase of general pain threshold in animals due to
procaine application. It follows from the results of the experiment 3B that if the
higher dose of procaine was administered in a longer lapse of time prior to the
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Fig. 4
Projection zones of the spine, fore and hind limbs on ear auricle
of the dog

experiment, the manifestation of the active ear points has been negatively affected.

The results of our experiments favour the fact that the decrease of skin impedance
in the active point serves as a more reliable indicator than the appearance of detection
painfullness. We are, however, aware that particularly in repeated detections, erro-

Fig. 5§
Zone of detected strong painful reaction on both ear auricles cor-
responding to clinically verified lumbalgia (x-ray examination nega-
tive) in a dachshund male, age 8.5 year
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Fig. 6
Auriculo-diagnostic finding of strong painful reaction and decreased
skin impedance with total spine paresis (thoracolumbal discopathy
of the 4th degree). At accidental examination of the ear auricles
three days before the onset of paresis, when the dog showed only
. slight symptoms of hind limb ataxia, no painful reactions were
detected. After recovery the points were no more present.

neous results can be obtained (Hélek,
Kolafova, Opavsky 1982). We thus
believe that it is necessary to evaluate
both electrical and algetic changes in
the active ear points, even though the
technical errors of these skin electrical
measurements are minimal.

Statistically significant difference
(P < 0.01) between the incidence of ele-
ctrically active and algetic points on the
ear auricle, when model stimulation of
the paw was used (Still and Konrad
1985) and the incidence of these points
in a similar experiment carried out af-
ter the local anaesthesia (experiment 1)
or after the blockage of efferent autono-
mic innervation for the given area (ex-
periment 2) has been found using the
Chi quadrate. On the other hand, the in-
fluence of non-specific application of lo-
cal procaine anesthetic prior to the ex-
periment on the manifestation of active
ear points was not found to be of sta-
tistical significance.

100 A
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%
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Fig. 7
Dependence of successful auriculodiagnosis
(Y axis) (ordinate) on the type of the disease.
Abscissa - A acute inflammatory processes,
B - chronic inflammatory processes, C - de-
generative changes
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Segmental and local specifity of the autonomic nervous system projection has
not been so far studied in detail. As reported by e.g. Randal (1977) who examined
the autonomic heart innervation, these principles are partially valid even here and
the effect of autonomic nerve system is not necessarily only diffuse but also locally
specific, differentiated. This can be significant also in the case of auriculodiagnosis
and auriculotherapy, the hypothetical reflex arc being certainly polysynaptic, functi-
oning via the participation of neurons of various segments of the central nervous
system.

Since the experiments were conducted on animals the influence of suggestion,
autosuggestion, hypnosis and psychosis can be excluded, contrary to the critical
assessment of the effect of acupuncture in man (Prokop 1984). The obtained findings
suggest the objective existence of the phenomenon of active ear points in the dog.
We have also succeeded to demonstrate the decisive role of the nervous system,
particularly of its sympathetic system, in auriculodiagnosis, which is in agreement
with a generally accepted nervistic reflex conception of acupuncture (Kdnig 1975).

We have been unable to compare our results with another similar papers so we
can regard our study as a starting work that should be followed by further specifying
studies.

Uloha nervového systému ve vyskytu uSnich bodd pro akupunkturu u psi

Na $esti psech (5 beagle a 1 kfiZenec; 3 psi, 3 feny) jsem provedl tfi experimenty:
1. Navodil jsem prokainovou blokadu pfedni tlapky a poté jsem silné stahl tuto
tlapku. 2. Provedl jsem prokainovou blokddu ganglion cervicothoracicum, které
zasobuje sympatickou inervaci pfedni kondetinu, krk, hlavu i uni boltec téZe strany,
a poté jsem komprimoval silné ptisluSnou tlapku. 3. Provedl jsem nespecifickou
aplikaci prokainu v mnoZstvi jako v pfedchozich pokusech nespecificky do podkoZi
hrudniku. Nésledn€ v patfiéném Casovém odstupu jako v pfedchozich pokusech
" jsem provedl silnou kompresi tlapky. Kompresi tlapky pruznym obinadlem jsem
provadél vZdy po dobu 30 minut, stfidavé na obou hrudnich kond&etinach. Elektrické
a algické detekéni zmény na obou usnich boltcich jsem sledoval pfed pokusem, bé-
hem néj i kratce po sejmuti obinadla.

V prvnim i druhém pokusu nedoslo k vyskytu bolestivych bod na usnich boltcich,
jen ojedin&le jsem detekoval sniZeni koZniho odporu v pfedpokladaném bodu ko-
respondujicim s pfedni tlapkou. Tento statisticky vysoce vyznamny rozdil (P < 0,01)
v nalezu oproti citovanému obdobnému pokusu bez specifického ovlivnéni lokalnim
anestetikem sv€d¢éi pro dileZitou roli nervového systému, zvlasté jeho sympatické
autonomni sloZky v procesu vzniku usnich aktivnich bodi. Tfeti pokus neovlivnil
podstatné vyskyt projekénich bodi tlapky po jeji kompresi. Tim jsem si zpétné
ovéfil, Ze vysledky pfedchozich dvou pokust byly ovlivnény pravé mistnim vyblo-
kovanim urlitého useku hypotetického reflexniho oblouku mezi komprimovanou
tlapkou a ur€itym bodem u¥niho boltce. Celkovy prah bolestivosti nebyl podstatné
ovlivnén aplikovanou davkou prokainu.

Vysledky predloZené price podporuji hypotézu o reflexni podstaté usni aku-

punktury.

K BOmpocy HeitpanbHOr0 MeXaHuM3Ma BO3JAEHMCTBUA YIIHOM MIIOTEPANHU
o y cobak

Y mectn co6ak (GMrab ¥ mMOMeCh, 3 TCa, 3 CYKM) IPOBOAMIN TPH SKCIIEDH-
MeHTa: 1. mepef TeM, KaK BbI3BaTh GOJIb HA Jiale NPOBOAWIN €€ OJIOKaay
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ITPOKAMHOM. 2. IIEPER CXKaTHEeM Jalbl NIPOBENM NMPOKAWHOBYI0 OlOKany gang-
lion cervicothoracicum, cHaG’katOIero CMMIATMYECKON WHepBaLMe mepey-
HIOI0 KOHEYHOCTb M YIIHYIO PAKOBUHY. 3. IEPEJ KOMIIPECCUEN JIalbl BBOIAVIN
IIPOKaMH MOAKOXXHO Ha I'PYAHOM KJIETKE.

Komnpeccuio namsl DPOBOAMIM MHOYEPEAHO HA ©00€MX TpPYAHBIE KOHEY-
HOCTSIX. ,

B x0jic EpBOTO M BTOPOTO 3KCIIEPUMEHTOB He HabmoNanuch 601e3HEHHbIE
peakuyu B 00JACTM JIambl, JUIIL B OTHAEIBHBIX CAY4YasgX ObUIM YCTAHOBJICHBI
TOUEYHbIE NOHMKEHUS CONPOTUBAAEMOCTM KOXM. J(aHHAsS CTATUCTUYECKU
BaJKHASA PA3HOCTb II0 CPABHEHMIO C FKCHEPUMEHTOM 0€3 MCIIOIb30BAHUA HECT-
Horo oGe3Gommpannsa (Still u Konrdd 1984) CBUIETENBCTBYET O BaXKHOM DPOJIM
HEPBHOM CUCTEMBI, OCOOEHHO €r0 CHMIIATHMECKOM YaCTy, B IPOIECCE BO3HUK-
HOBEHMS AKTUBHBIX TOUEK YIIIHOM PaKOBMUHBL

Tpetnit 3KCIEPUMEHT ¢ MECTHBIM HecIeuMdpUUecCKMM IpUMEHEHMEM aHec-
TETUKOB HE OKa3al CYLIECTBEHHOT'O BIMSHMA HA HAMWUME NPOEKIMOHHBIX TO-
yek Jjambl, TeM camplM, OBUIO TIPOBEPEHO, UYTO PE3YJAbTATH IPEABIAYIIMX
JIBYX S5KCIIEDMMEHTOB HAXOAMIMCH IIOJ] BIMSHMEM MMEHHO MECTHOM OJIOKM-
POBKM YaCTM TUIFOTETMUYECKOM PedIEKTOPHOM JyTM MEXAY CKAaTOM JaTiom
¥ ONpPERENCHHOM TOUKOM YIIHOM pakoBuHBI. ClefoBaTelbHO, mopro 0ojes-
HEHHOCTM HE HAXOLWJICA ITOX CYLIECTBEHHBIM BJIMSHMEM BBOAMMOM O3B
IIpOKauHAa.

PesynsTaTtel paGOTH CBUAETENBLCTBYIOT O PEMIEKTOPHON CYILIHOCTY YIITHO-
o MTJIOYKAJbIBAHUS ¥ OOBEKTMBHOM CYIeCTBOBAHUM (DEHOMEHA AKTMBHBIX
TOUYEK yxa.
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