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An inquiry into the psyeho-physiologieal significance of the psycho
galvallie l'eflex, whieh will ere long be reported in detail, gave rise 
to the question whethel' the respil'atol'y arhythmiae in the plethysmo
gram whieh l'esult from a pl'edominating influence of the sympat.hetic 
nerve, or of the vagus, on the heart I), may be attended with 
oscillations in the so-called rest-cUlTent of the galvanogram. In order 
to set th is question at rest the following experimental al'l'angement 
was set up. 

Our subjects were healthy individuals fr om 20 to 40 years of age, without any 
anomalies of the heart Ol' the urine. The current was lead otJ by non- polarizable 
electrodes from the baths of a four-ceU bath, and was registered with the quick 
sensitive electrocardiograph of SIEMENS and HALSKE. The non-polarizable electrodes 
consisted of po rous pots fiUed with a saturated zinc-sulphate solution, with a zinc 
rod. These pots were placed in the baths, which contained a physiological NaCI· 
solution heated to body-temperature. The CUlTent was recorded by the compensation
metbod, as the condensator-method 1) does not enable us to observe the slow 
oscillations of the current. The sensitivity of the galvanometer, which was controlled 
Cor each separate registration, amounted to 4 m.V. per cm. For convenience' sake 
I selected the th ree leads whicb are generaUy used fol' taking an electrocardiogram. 
Tbe method of EINTHOVEN and Roos ,), wbich implies tbe use of fingerelectrodes 
and bas the advantage of not being complicated by the electrocardiogram, did not 
yield satisfactory results in these experiments. For fUl'ther particulars of the pro· 
cedure of the experiments I reeer the reader to my article in the MNederiandsche 
Tijdschrift voor Geneeskunde" (l.c.). 

With all the subjects thus fat· examined in this way (fifteen) 
respit'atol'y osciIlations were noticeable in the level of the electl'ic 
curve. The only requisite was that the subjects had to be in a 
condition of perfect quiescence, and that their attention be not 
diverted by anythillg. Directly when they were more or less pre-

1) A. A. WEINBERG, Ned. Tijdschrift v. Geneeskunde; 66, 11, 343, 1922. 
2) W. EINTHOVEN and J. Roos, Pflüger's Arcbivj IS!!, 126, 1921. 
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occupied, eithel' in consequence of the experiment Ol' throllgh the 
af ter-effect of emotional oecurrenees, the respiratory oscillations dis
appeal'ed fl'Om the galvanogram, while in the case of stiil intenser 
pl'eoccupation other modifications in the level of the eurve appeared, 
whieh were independent of' respiration. All these modifieations in 
the shape of the galvanic curve rml pat'allel with the oscillations in 
the level of the plethysmogram, either in t.he same or in the opposite 
dit'ection, Curve I is an illllstl'ation of the respiratory oscillations 
in the galvanogmm. 

The following objections may be raised to the hypothesis th at 
these oscillations al'e connectecl with the respimtOl'y oscillations in 
the equilibl'ium bet ween the sympathetic and the parasympathetic 
(vagIls resp.) nel'vous syRtem : 

a, The oseillations are effected by the movements of the respir
ation-muscles. 

b, They are caused by the changes in the eleetl'ical resistance 
whieh are bronght abont by rhythmie movements of the arm during 
respil'ation. 

c. They are caused by the I'espiratol'y oscillations in the blood
filling of the extremities. 

The thst objection is done away with by the fact that in tile case 
of preoccupation the fllll'luations disappeal' (curve IJ) whereas the 
movements of the I'espiration-muscles continue. This phenomenon 
might likewise teil against the second objection, iust as the fact 
that the su~ject ahvays rested his hand on t.he bottom of the arm
baths, Hereby the movements of the uppel'-arm, whieh were already 
none too vigol'ous at fit'st, were considerably relaxed if not checked 
en ti I'ely . However, with six sllbjects I have registered the movements 
of the Ilpper-al'm with the aid of a vel'y sensitive t.ambour affixed 
to the arm-bath, its I'llbbel' membl'ane, which is pl'ovided with a 
knob, resting on the m. biceps, Hel'eby it was proved that the move
ments of the llpper-al'm do not affect the shape of the galvano
g,'am . This is illllstmted in Curve III whAl'e the movements of the 
uppel'-al'ln are ,'epl'Oduced gmphically; of oscillations in the level 
of the galvanic CUI'\'e, on the othel' hand, no trace is to be seen. 
Curve I V ful'thel' shows that even considerably stl'ongel' involuntary 
al'ln-movements do not alter the shape of the galvanogram. 

Finally, that the electric modifieations in I'espimtion cannot be 
ascl'ibeo to the bloodfilling of the extremities is demonstrated by 
eürve V, whieh exhibits distinct l'espimtol'Y oseillations of the galvano
gmm, althollgh the extremities, fl'om whieh current were del'ived, 
had heen made bloodless by bandaging. 



Plethysmogram 

Insp 
Respiration E 

xp 

Galvanogram 

Time els sec.) 

I. G. T. H. 2 22 years 3 VI '22. Lead I. Comp. Rest-curve. 

II. The same. 3 VI '22 Lead I. Comp. 
Pre-occupation curve. 

Movement
curve ; left 
upper-arm 

IV. G. T. 2 39 years 6 VI' 22. 
Lead 111. Comp. Rest-curve, 
with contro\. 

Movement-curve; 
right upper-arm. 

111. S. v. d. G. 231 years 19 VI '22, 
Lead I I. Comp. Pre-occupation

curve, with contro\. 

V. D. T. cf 21 years 9 VI '22. Lead II. Comp. 
Rest-curve with dehematized right arm and 
lef! leg. Plethysmogram lef! hand. 
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SUMMARY. 

The galvanogram of Man displays with a low degree of conscious
ness, oscillations which run parallel to l'espiration and are very likely 
connected with the respiratory oscillations in the condition of balance 
in the involuntary nervous system, as these osci~lations disappear 
with preoccupation and as they are not influenced by the involuntary 
I'espimtory movements of the arms and are not the outcome of the 
modificalions in the bloodfilling of the extremities, from which the 
CUlTent is derived. 
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