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6/7 1921: Reflexes of the semicircular canal: all present and symmetrical. 
Tonic reflexes: all absent, asymmetry of cocain·test quite disappeared. 

12h• Decerebration, fair stiffness. 

28/6 1921: 

4/7 1921: 

7/7 1921: 

Injeetion 
12h 30'. 

12h301/ 2'. 

12h31'. 

12h 34'. 
12h 341/ 2'. 

12h 36'. 

12h 38'. 
12h 40'. 

12h 52'. 

Shifling from ventral to dorsal position: no trace of tonic labyrintb­
reflexes. Rotation of the head in lateral pósition: Typical cervical 
reflexes, no labyrinth· reflexes. 

Cavia 8. 

All labyrinth reflexes present and normaJ. 
Centrifugation: head up, chest inward, time 2 minutes, rate 1000 m. 
per minute. 

Reflexes of semicircular eanal: asymmetric reflexes. Rotation·reactions 
on head and eyes with rotalion to the right weak, with rotation to 
the left sirong. 
Progression-reactions: weak; extension of the legs even lacking. 
Tonic reflexes: lacking, only slight "Grunddrehung" to the left. 
Reflexes of semicireular canal: present and symmetricaJ. Progession­
reaetions weak but present. 
Tonic reflex es : laeking, no more .GrunddehuniJ". Sits symmelrically. 
No eye-deviation. 
Dorsal position head in norm al position towards the trunk j no diffe­
rence of tonus in the extl"emities, 

of cocain in the lert middle-ear. 
Held up in the air, head down: dextro·rolation of bead (slimulalion 
of the left labyrinth). 
Head down: head, in normal position, not turned. 
Head down: levo-rotation of the head (incipient pal'alysis of left laby­
rinth). 
Head down: 60° levo-rotation of tbe head. 
When sitting, head turned and flexed to the left: clock-hand move­
ments to the left, no nyslagmus. 
OS downward, 0 D upward; no nystagmus. 
Marked eye·deviation, no nystagmus: no difference of. deviation with 
change of position of head in space. Head down: head turned �9�0�~� 

to the left. 
Right lateral position : head in position 
of normal sitting anima!. 
Left lateral position: head in dorsal 
position. 
Dorsal position: head rightlateral pos. 
Head up: head left lateral position. 
No nystagmus. 

No change of the rotation 
of the head with different po­
silion of tbe bead in space. 

Rolation to the right and to the left: eye·rotation reaction and nystagmus. 
• • • : head rotation reaction spositive. 

On tbe ground: clock-hand·movements to the left; pushed with expe­
rimentator's foot: rolling on ce to the left. 
Evident eye·deviation: for the first time very strong spontaneous ny­
stagmus, 0 S anteriorly upward, 0 D posteriorly downward. 
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'h. Wh en sitting, head flexed and with maximum rotation to the lelt, 
marked rolling movements, strong spontaneous nystaKmus. 

8/7 1921: Tonic reflex entir~ly lacking. Yesterday's asymmetry quite disappeared. 
9/7 1921: Animal dyspnoeic. Decerebrate rigidity not good. 

28/5 1921 : 

31/5 1921: 

2/6 1921: 
5h 12'. 

6 hour. 

6h '2./. 

6h 6'. 

6h 7'. 

6h 10'. 

6h 18'. 

6h 33'. 

Tonic labyrinth reflexes decidedly not present. 

Cavia F. 

All labyrinth·reflexes positive. 
Centrifuged with head up, chest inward, time 2 minutes, rate 1000 
m. per minute. 
Semicircular canal reflexes: Rotation·reactions and after·reactions: 
positive. 
Progression·reactions : lift·reaction positive, the others weak. 
Tonic reflexes: lacking. 
Reflexes of semicircular canal: all positive. Tonic reflexes: lacking. 
0,01> cc. 10% cocain through left tympanum. 
Sitting with head placed in the normal position: 0 D upward, 0 S 
downward (incipient paralysis of left labyrinth). 
Sitting with head turned a little towards the left, the whole animal 
inclines to the left. 
Hanging with head down: "Grunddrehung" 90° to the left. 
Rotating with head inward, rotating to the Illft, weak rotation-reaction 
of the head, distinct after·reaction Dextro-rotation: marked rotation­
reaction of the head and no after-reaction. 
Eye-rotation reactions : dextrorotation, distinct reaction with nystagmus, 
no after-reaction. With levo·rotatioll : reaction and afterreactioD. 
Progression.reaction: Liftreaction not dislinct. 

"Springing reflex" positive. 
Muscular tremor: positive in all directions except posteriorly. 

Tonic labyrillth-reflexes negative. 
Position of the head in the air with: 

Right lateral position : head in norm al position 
to the trunk through "Grunddrehung", often 
hangs down. 

Lef! lateral posItIOn : head in dorljal position 
through "Grunddrehung". 

Head up : head in left lateral posilion, animal 
now becomes restless (cocain-action). 

Head down: head turns 90° to the left. 
Dorsal position: head in l"ight lateral position 

through levorotation, often also in dorsal posilion 
with len flexion. 

Ergo constant 
rota ti on of the 

head, which does 
not change with 

change of position 
oflhe headinspace. 

When silling with head placed in the normal position: OD anteriorly 
upward, 0 S posteriorly downward . Nystagmus just the opposite way. 
Hight lateral position : 0 S posteriorly downward, nystagmus the 
opposite way. Eye-deviation and nystagmus of the left eye are the 
same with right and lefl lateral posilion of the head and equally 
strong j the same holds good also for 0 D. 
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7/6 1921: Animal sits symmetrically, no eye-deviation. 
Reactions of semicircular canal : all positive. 
Tonic reflexes: all lacking. Asymmetrical phenomena quite gone as 
in cocain·tesl. 

8/6 1921: Like previous day. When sitting, head sometimes turned very slightly 
to !he right, for the rest animal sits symmetrycally, no eye·deviations. 

Anatomical examination by Dr. M. DE BURLET. All otolithic membranes detached. 

Right sacculus; sensory epithelium without membrane; the otolithic membrane 
isolated in the sacculus between ductus endolymphaticus and the 
back·part of the sensory epithelium. 

Right utriculus; sensory epithelium without membrane; lhe otolithic membrane lies 
bet ween the posterior portion of the macula and the entrance 10 
the crus commune. 

Lelt sacculus; sensory epithelium without membrane: the otolithic membrane 
rests against the lateral wall of the sacculus and above the macula. 

Left utriculus: sensory epithelium without membrane; the ololithic membrane 
is detached towards the inner side and above the macula but lies 
in the utriculus. 

These experirnents go to show that for more thao a week after 
the removal of Ihe ololithic memuranas the sensory epithelium is still 
in a constant condilion of st.imlliation. When one labyrinth is for 
some time elirninated by cocain, Ibe stimuli emanating from tbe 
non-injected labyrinth will illduce asymmett'ical phenornena, similar 
to those aftel' Illlilateml extirpation of Ihe labyl"inth in !'tol'lIJal 
allirnaIs, with Ihis difference, however, tlw.t in the cenlrifuged 
animals injected unilaterally wit.h cocain, Ihese phenomena do not 
change with a change of position of Ihe lJead in lhe air. 

Considering that there was a week's wait aftel' Ihe centrifugalion, 
il is probable that the above condilion of stimulalion should no 
longer be ascribed to cenlrifugatiou, aud that, Iherefore, to the 
sensory epithelium of Ihe maculae the power should be assigned of 
eliciting stimuli, which, owing to the absence of Ihe otolithic mem­
bl'ane, do not vary much as to stl'ength. 

The fUllction of the otolithic membranes, then, consists in altering 
the intensity of this condition of slimulation of the sensory .epithelium. 
This stimlliation will be strongel' or weaker accol'ding as Iha mem­
branes plIll at Ihe epilhelium Ol' press upon it. 

Relative to the pOl-tioll of the sacculus (the main parI) innel'vated 
by tho N. sacculal'is it has been previously demonstrated that the 
slimulation decreases with pressure aud incI'eases with pulling. 'I'his 
mechanism exists Pl'obably also fOl' the utriculusmaculae. 

17 
Proceedings Royal Acad. Amsterdam. Vol. XXV. 
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It appears that for Ihe division of the saccu)us (sacculus corner) 
innervated by the N. ut/'icularis the relations are more intl'icate. 

Om' I'esults may perhaps be conducive to the propel' conception 
of the function of the sensory epithelium of the otolithic maculae, 

The above-named property of the otolithic appa/'atlls to elicit 
contilluOlls stimuli even aftel' theotolithic membranes are detached 
- as hel'e descl'ibed - undollbledly demands attention in the 
furlher study of the Ilnilat.el'a) affection of these organs . 

. F'rom the Pharmacological lnstitute of the 
Utl'echt University. 




