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The higher nervous activity of monkeys is distinguished by its great complexity and it has many special
features which enable it to withstand traumatic influences. For this reason, attempts to induce neurosis in monkeys
by means of the ordinary methods used with success in dogs have been inconclusive. A neurosis was de=
veloped only in monkeys with a weak type of nervous system and with inert nervous processes, in response to very
complicated and difficult tasks[1, 3, 6, 8] .

Greater success attended D, I, Miminoshvili's [7]attemptto induce a neurosis in monkeys by the use of
conflict, on the basis of natural stirnuli addressed to different cortical and subcortical centers mutually inducing
each other.

In the present research an attempt was made to produce a neuwrotic state by changes In the diurnal thythm,
or stereotype.

The diurnal rhythm, which has been developed on the basis of a whole series of daily repeated stimuli,
is a dynamic stereotype in which the leading role is played by conditioned reflexes to the time of action of
these stimull, By changing the place and time of action of the components of the diurnal stereotype, i.e., by
transferring the lighting up and feeding to the hours of night or by repeating them twice in the 24 hours, it is
possible to obtain a new reflex to time, in the form of a distorted or biphasic diumal thythm [1, 9, 11, 12].
If the diumal stereotype is changed to one directly opposite without waiting for the reorganization of the phys-
iological functions in accordance with the new regime to be completed, then this break may cause disturbances
in the working of the cerebral cortex.

EXPERIMENTAL METHOD AND RESULTS

The experiment was originally carried out on 3 monkeys of the species Papio hamadryas: Bronenosets,
Nosorog and Dog. In all three monkeys, motor alimentary conditioned reflexes were induced to a simple
stereotype , a light and a bell as positive conditioned signals, and a tone as a differential signal,

By the use of special tests it was ascertained that all 3 monkeys were of the strong type, but that Bronenosets
was weaker than the others, In Nosorog the excitation process was predominant., As regards the mobility of their
nervous processes Dog and Bronenosets were inert and Nesorog mobile,

After this had been done, the monkeys were transferred to a special artificial diumnal regime in which
the stimuli were arranged in the opposite order before the monkeys were able to reorganize themselves to the
new regime assigned to them, Alternation of the artificial diurnal regimes took place in the following order: a
natural diurnal regime was replaced by a distorted regime (rest and darkness by day and illumination and
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Fig. 1. Changes in the conditioned reflex activity of monkeys under normal conditions
and during the development of a neurosis, 4) Under normal conditions; b)derangement
of the nervous activity leading to excitation; c) derangement of nervous activity
leading to inhibition; d) pardoxical phase. Legend from above down: pressure on the
lever; stimulus marker; time marker in seconds,

a b

feeding by night). As soon as the monkeys had begun

to adapt themselves to the new conditions, the regime
‘hlﬂ! was changed to one of biphasic days (2 "days™ and 2

hlﬁi“ll“ ™nights”, each of 6 hours' duration, in the course of 24

“II! Il hours), followed by biphasic days again, but with the
"III opposite sign,i,e., where there had been a "night®, a
III“III““ ‘II "day"” was substituted, and vice versa, llumination for

24 hours continuosly was then replaced by darkness for

Ill ”“1’."‘ 'I : 24 hours continuosly, and so on, .
II!I““III“\ i“ As a result of this traumatization, all three monkeys
A el e

developed a neurosis after 2 months of the experiment,
' || | " ‘Mll" ‘1
i mn

Their conditioned reflex activity was severely deranged.
Fig. 2. Changes in the electrocardiogram in

The monkey Nosorog was very excited, and pressed
several times on both the positive and the differential
Nosorog, a) Before the illness; b) during
illness; I, II, III) standard leads,

signal lever (Fig. 1,b). Dog sat in a corner all the time,
not reacting to signals, and only at the end of the ex=
periment did he press on the lever from time to time,
although he did not come near the bait (Fig, 1,¢),
Bronenosets showed a well marked paradoxical phase,
for the light was followed by a stronger pressure on the
lever than the bell (Fig, 1, d). This neurosis continued
for a few moaths after the monkeys had been transferred back to their normal regime.

The initial kymograms of conditioned reflex activity were identical in all the monkeys (Fig. 1,a).

Nosorog took part in the experiment without showing any signs of derangement of cardiac activity (Fig. 2,a).
Two mouths after the end of the experiment the monkey became relatively immobile and sluggish and had frequent
bouts  of trembling, A few days later she began to eat, and lay motionless on the floor of the cage all the time,

936



MM%P"M!!!!M!!L“.@!!

Fig. 3. Changes in the electrocardiogram in Khisar (lead II),
a) Initial heart rate 171 per minute; b)bradycardia as a re~
sult of neurosis; heart rate 70~77 per minute,

The electrocardiogram at this time showed a negative T-wave and the presence of a QS peak; the QRS complex

was drawn out, in the CRy chest lead a deep negative T -wave was observed,and the S=T interval was elevated

6 mm above the isoelectric line (Fig. 2,b). Four days later the monkey died with signs of acute coronary insuf=

ficiency. At autopsy circulatory disturbances were found and micronecroses were present in the heart., No visible
abnormalities were found in the other organs.

Subsequently, when a neurosis was induced in another group of monkeys by disturbance of the diurnal
stereotype , in addition to coronary insufficiency other forms of disturbance of cardiac activity were observed
—the so=called "vagus neurosis™ . Under these circunstances the bradycardia reached 75=80 beats per minute,
with an initial normal heart rate of 170=~180 per minute (Fig, 3),

Such a strong influence of changes in the diurnal rhythm on the cardiovascular system of the monkeys is
probably acccunted for by the fact that these changes constituted the elements of a conflict, When the nerve
cells, by virtue of the conditions created, had fallen into a state of inhibition, stimuli were put into action
leading them into a state of excitation, and vice versa,

These changes in the diurnal rhythm were continued for long periods of time, each day, and not briefly
during the experiment in the chamber.

Any interference with the stereotype and the intrinsic rhythm of work is tolerated badly, both by animals
and by man, Experiments have shown [4, 5] that heterorhythmic stimuli are tolerated badly by the nervous
system, and lead to neurosis in dogs and rabbits, According to the findings of M, B, Tsukker and L. M. Khvan
[10] and of Pierach [13], work on different shifts often leads,in man, to neurosis and to consequent somatic disease,

It may be postulated that the neuroses and attendant diseases which we induced by interference with the
diumnal stereotype are close.in their nature to certain clinical disturbances encountered in man,
SUMMARY

Neurosis was experimentally induced in Papio hamadryas through systematic interference with their diurnal
routine (for the period of 2 months) by varying the periods of ilumination and feeding.

This neurosis took the from of disturbances of the conditioned reflex activity and of the appearance of
somatic pathology: coronary insufficiency , micronecroses in the heart (in one monkey) and cardiac "vagus neu =~
rosis” with pronounced bradycardia.

Neurosis thus produced is of special interest, since by its etiology and complications, it is very similar to
disorders occurring in man,
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