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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 corresponding paw was strongly compressed. 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. 
Mter 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 projection 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 are, autonomic nervous 
system. 

In our previous work {Still 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 r..>. 
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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 19.75; 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 
qlay 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 (Kruger and Kruger 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 historie~ or comparing the relation in 
man (Kruger and Kruger 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 it~ autonomic part in the proCess of the ear ppint 
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 I instrument fitted with a nontraumatic sping-. 
mounted detection electrode was used, its detection area being 1 mm2 and detection pressure 
785-1177 kPa (i.e. 80-100 g/mm2). The method of detection was the same as in our previous 

Table 1 

Manifestations of eiectlic:al and ale_tic chan, .. in expected POints of the paw on the dog ear auricl •• 

I 
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 0 

2 9 1 0 

3A 5 5 4 

3D 5 5 2 

Notes: . 
Still and Konrad (1985) - basic experiment when changes on ear auricles induced by peripheral stimu
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 expo 1 and 2 15 mi

nutes prior to the compression of the paw 
Experiment 3B - locally non-specific application of higher procaine dose as compared to expo 1 and 2 

ISO minutes and IS minutes (the same dose) prior to the compression. 



Table 2 

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

I 

Statistical significance 
Compared sets 

Electrical skio impedance I Detection 

---

0: I P < 0.01 P < 0.01 

0:2 P<O.QI P < 0.01 

0: 3A P> 0.05 P> 0.05 

0: 3B P> 0.05 P < 0.05 
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commun ication (8 till and K 0 n r a d 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. - Leciva). 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 % 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 autonom.ically 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 % 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 hl\.ve 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 (8 till 
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 1 00 % 
and a positive finding of the painful point in 84 % of cases. The comparison of these 
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Fig. 1 
Innervation diagram of man ear 

auricle 

'''''''1'''''''''1 n. vagus 
I n. trigeminus 

~---' 

1----1 pI. cervicalis 

Fig. 2 
Innervation diagram of dog ear 

auricle 

. , , n. trigeminus 

£ - !W{{{{{{@))))] pI. cervi calis 

two experiments suggests the participation of the nervous system in manifestation 
of auriculodiagnosis, this being in agreement also with Konig (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 (Konig 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 (N aj brt 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 cervicothoracicUhl the blockage of efferent part of the syinpatheticus 
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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 will 

• 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 
painfuUness. We are, however, aware that particularly in repeated detections, erro-
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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 (Halek, 
Kolarova, 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. 

so 

A B 

Fig. 7 
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c 

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 (~hill 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 auto no -
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 oflo
cal procaine anesthetic prior to the ex
periment on the manifestation of active 
ear points was not found to be of sta
tistical significance. 

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 (Pro kop 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 (Konig 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. 

UIoha nervoveho systemu ve vyskytu us~ich bodti pro akupunkturu u psti 

Na sesti psech (5 beagle a 1 krizenec; 3 psi, 3 feny) jsem provedl tfi experiroenty: 
1. Navodil jsem prokainovou blokadu predni tlapky a pote jsem silne stahl tuto 
tlapku. 2. Provedl jsem prokainovou blokadu ganglion cervicothoracicum, ktere 
zasobuje sympatickou inervaci predni koncetinu, krk, hlavu i usni boltec teze strany, 
a pote jsem komprimoval silne prislusnou tJapku. 3. ProvedJ jsem nespecifickou 
~plikaci prokainu v mnozstvi jako v predchozich pokusech nespecificky do podkozi 
hrudniku. Nasledne v patficnem casovem odstupu jako v predchozich pokusech 
jsem provedl silnou kompresi tlapky. Kompresi tlapky pruznym obinadlem jsem 
provadel vzdy po dobu 30 minut, stfidave na obou hrudnich koncetinach. Elektricke 
a algicke detekcni zmeny na obou usnich boltcich jsem sJedoval pred pokusem, be
hem nej i kratce po sejmuti obinadla. 

V prvnim i druh6m pokusu nedoslo k vyskytu bolestivych bodu na usnich boltcich, 
jen ojedinele jsem detekoval snizeni kozniho odporu v predpokladanem bodu ko
respondujicim s predni tlapkou. Tento statisticky vysoce vyznamny rozdil (P < 0,01) 
v diezu oproti citovanemu obdobnemu pokusu bez specifickeho ovIivneni Iokalnim 
anestetikem svedci pro dulezitou roli nervoveho syst6mu, zvlaste jeho sympaticke 
autonomni slozky v procesu vzniku usnich aktivnich bodu. neti pokus neovlivnil 
podstatne vyskyt projekcnich bodu tlapky po jeji kompresi. Tim jsem si zpetne 
overil, ze vysledky predchozich dvou pokusu byly ovJivneny prave mistnim vyblo
kovanim urCiteho useku hypotetick6ho reflexniho oblouku mezi komprimovanou 
tlapkou a urcitym bodem usniho boltce. Celkovy prah bolestivosti nebyl podstatne 
ovlivnen aplikovanou davkou prokainu. 

Vysledky predlozene prace podporuji hypotezu 0 reflexni podstate usni aku
punktury. 

K BOIlPOCY HeHpaJlbHOfO MexaHH3Ma B03)l;eHCTBHJI ymHoH HfJl()TepanJlH 

y CO oaK 

Y rneCTH oo6aK t6iHfJIbM ooMecb, 3 nca, 3 ICYKH) npOBO~\HJIH 11pH 3I<iCnepM

MeHTa: 1. nepe~ TeM, KJaKBbI3'B'3Tb 60JIb 'Ha JIane Il!pOBO~MJIH ee 6JIQ}ca~y 
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npOI<l<UlHOM. 2. uepeJ:{ CJKanreM JI'arrLI rrpOBeJIM upOKaHHO'BYlO OJlOKaJ:{Y gang

lion cervicothoracicUID, CHa6)Ka1O~ero CHMnaTHtIeCKOH lfHepmn.\HeH rrepek 

HlOlO I<iO'He'lfliOCTh H YJILHYlO PaJKO'BWH}'. 3. uepeJ:{I<iOMIIpeCCHeH JIarrbI B!BOJ:{HJIH 

npOKa'MH rroJ:{'I<!O)I<iHO Ha rpYJ:{}{I()H lKJIe1'Ke. 

~oMnp'eocHlO JIaUbI npoBoJ:{IJ1JI'H nOqepeJ:{Ho Ha 'ooeHx rpYJ:{Hbre I<iOHeq

HOCTSIX. 

B xOJ:{e nep'Bol1O H 'B'OOpwo 9,I<!cuepHMeH'I10BHe Ha6JIlOllaJIWCb OOJIle3HeHHbIe 

POOKQRH B o6JIa,C'I'H JIaUbI, JIlf[llb 'B oTJ:{eJIbHbIX ICJIyqaSIXObIJIH }'ICTaHOBJIeHbI 

TOqetfHbIe nOHH>KeHMK oorrpoTIfBJHleMOCTIf 'I<!O>IGf. )];aHHaK CTaTHC'l'HqeCI<!H 

Ba>KHaK pa3HoCTb no CpaBHeHHlO C 9I<!CIIep'HMeHTOM oe3 nCrrOJIb30BGHHK HeCT

HOI'D OOe300JImJaHHK (Still H K'onrad 1984) ICBJ1J:{eTeJIbCTByeT o Ba>KHOH POJIH 

HepB'HiOH 'owCTeMbI, ooo6eHHo eoo OHMrra'l'H'tf<eOI<!OH ll'acrn, 'B up0I.\e,cce IB03HWK

HOBeHHK a'Icr~H'B'HbIX TOll'e'K ynLHIOH paI<!OBHHbI. 

TpeTHH 9I<!CUepHMeHT IC MCcrHbIM HecrrClI.\J11<pHqeCI<iHM rrpHMeHeHHeM aHe,c

Te'I1J11I<!OB He OKa3aJI 'CYIl{ClCTBeH.HiOl1O 'BJIlUI'HJ1K Ha RaJIlJ1qHe rrpoeKI.\,HOHHbIX TO

qeK JIGrrbI. TeM CaMbIM, ObIJIO rrpoBepeHO, li"I10 pe3YJIbTaTbI npe'AbIJ:{YIl{HX 

J:{BYX 3I<!CrrepHMeH'I10'B HaxiOJ:{HJI,H'Cb '1I10J:{ BJIHKHHeM H'MeHHO MCCTHOH OJI'OKM

POBKH qaC'I'H I'HnOTeTIfqe,CI<iOH pe<pJIeKTOpHIOJ1: J:{yrn Me>KJ:{Y 'C>KaTOH JIanOH 

H onpeJ:{'eJIeRHOH 'I10'qJ(lOH ynIHOH pa'l<!OIDIHbI. CJIeJ:{'OBaTeJIbHO, nopm OOJIe3-

HeHHOC'I'H He HaXOJ:{HJI'CK IIOJ:{cYIl{CC'I1BeH'HbIM BJIHKHHeM BBOJ:{MMiOH J:{03bI 

npOiK<nma. 

Pe3YJIbTaTbI pa60TbI 'C'BMJ:{ereJIbCTBYlOT'iO pe<pJIeK'liOpHOH 'CYIl{HOCTIf YllIHO

ro H,rJIOYKaJIbIB'aHHK H OO'beKnfBll'OM 'CYIl{eCTBOBaHHH <peHOMeHIl aKTiHBHbIX 

TOqeK yxa. 

References 

BRUNNER, F.: Akupunktur fUr Tieriirzte - Akupunktur der Kleintiere. 1st Ed. Biologisch 
Medizinische Verlagsgesellschaft, Schorndorf, 1980, p. 56. 

DIETZE, O. - SCHAETZ, F. - SLEITER, H. - TEUSCHER, R.: Aniisthesie und Operationen 
bei Gross- und Kleintiere. 1st Ed. Hirzel Verlag, Leipzig, 1975, pp. 195 -189. 

HALEK, J. - KOLAROV A, J. - OPAVSKY, J.: Problematika mereni odporu v aktivnich 
bodech kiize. Fysiatricky vestnik, 60, 1982; 258 - 266. 

KONIG, G.: Theoretische Grundlage der Ohrakupunktur. Akupunktur - Theorie und Praxis, 3, 
1975; 180-184. 

KONIG, G. - WANCURA, I.: Einfiihrung in die chinesische Ohrakupunktur. 6th Ed. Karl 
F. Haug, Heidelberg, 1975, pp. 226-229. 

KROPEJ, H.: Systematik der Ohrakupunktur. 3rd Ed. Karl F. Haug, Heidelberg, 1977, pp. 
213-216. . 

KROGER, H. - KROGER, P.: Ohrakupunktur bei Bewegungsstorungen der Kleintiere. 
Prakt. Tierarzt, 61,1980; 119-129. 

MELICHAR, B. - CELADNIK, M. - KNAZKO, L. - NovACEK, L. - PALAT, K. -
SOYA, J.: Chernick! leciva. 1st Ed. Avicenum, Praha, 1972, 895 p. 

NAJBRT, R. - BEDNAR, K. - CERVENY, C. - KAMAN,J. - MIKYSKA, E. - STAR
HA, 0.: Veterinarni anatomie. 1st Ed. SZN, Praha, Vol. 2, pp. 443 -464. 

NOUREAU, J. P. R.: Introduction a l'acupuncture auriculaire canine. (These pour Ie doctorat). 
Ecole Nationale de Toulouse, No 131, 1977, pp. 21-45. 

PROKOP, O. - DIETZ, G. - HETCH, A. '- HOFFMANN, C. - JENTZSCH, G. - KER
DEOVA, C. - KOCH, T. - REIMANN, W. - SCHIRMER, S. - SEIDEL, K. - STEL
ZER, E.: Ukafske vedy proti poveram a sarlatanstvi. 4th Ed. (1st Czech) Avicenum, Praha, 
1984,311 p. , 

RANDAL, W. c.: Neural regulation of the heart. 1st Ed. Oxford Univ. Press, New York, 1977. 
RUIZHENG, X. -XIDE, H.: A study of auricular acupuncture. In: Advances in acupuncture 

and acupuncture anaesthesia, 1st Ed. Tiantan XiIi, Beijing, 1979; 120-121. 
STILL, J. - KONRAD, J.: Experimental verification of auriculodiagnosis in the dog. Acta vet. 

Bmo, 54, 1985, in press. 



64 

WAGNER, R. W.: Comparative somatotrophy and reference acupuncture point therapy in 
canine and feline auricular medicine (outline). In: Proceeding of the eight annual International 
Veterinary Acupuncture Conference, Fort Mitchell, Kentucky, 1982; 137 -145. 




