TIME COURSE OF THE ACTION OF TUFTSIN ON BEHAVIOR
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Tuftsin,®™ an endogenous stimulator of immunity, has been shown to possess nmeurotropic
activity; in particular, injection of tuftsin in doses of 0.15 to 0.5 mg/kg body weight stim-
ulates motor activity in rats, lowers the pain threshold, and increases aggressiveness [1,
5]. Tt has also been shown that tuftsin subsequently changes its direction of action. The
neurotropic effect of tuftsin is not in dispute, but data on the character of the behavior
changes, their times and durations, are contradictory.

The aim of this investigation was to study the time course of the action of tuftsin on
behavioral responses,

EXPERIMENTAL METHOD

Experiments were carried out on noninbred male albino rats weighing 150-200 g. Tuftsin
was synthegized in the Department of Chemistry of Natural Compounds, Leningrad University,
The peptide was injected into the animals in aqueous solution intraperitoneally in a dose
of 0.3 mg/kg body weight. Control animals received an injection of distilled water.

Motor activity was measured on Animex and Opto-Varimex apparatuses (USA) in darkness and
under conditions of quietness.

To study the orienting-investigative activity of the animals and parameters reflecting
emnotional changes, the open field (OF) method [7] was used in two modifications: stressor
(lights switched on, bells. ringing) and nonstressor (quietness, red light). The results
were subjected to statistical analysis by the Mann—VWhitney—Wilcoxon test [4].

EXPERIMENTAL RESULTS

Changes in motor activity under the influence of tuftsin were studied on the "Animex"
apparatus., The peptide was injected immediately before the experiment and 4, 12, 24, 48, 72,
and 120 h previously. Enhancement of locomotion was found to be of short duration, lasting
20-30 min after injection (Fig. 1),

The observations made on the Animex apparatus were confirmed in the nonstressor modifi-
cation of OF, An increase in the length of the run (P < 0.05), amounting to 1557 of the «
control value, an increase in the number of standings, and a decrease in the number of defeca-~
tions to 307 were observed 5 min after injection of tuftsin in a dose of 0.3 mg/kg. When -
tuftsin was injected 4, 12, or 24 h before the experiment, the length of the run was reduced
by 20%. The experimental animals ventured into the center of OF 20% fewer times. These changes
stopped 48 h after the injection,

When the stressor modification of OF was used tuftsin caused no changes in motor activity,
but there was an increase in the number of groomings. The excitatory effect of tuftsin thus
lasted about 30 min. This was followed by a small decrease in motor activity, which continued
for 1 day.

Since the excitatory action of tuftsin was manifested more strongly in the nonstressor
modification of OF, when the rats' behavior was determined to a greater degree by the orient-
ing-investigative response, we postulated that tuftsin potentiates this response. To confirm
this hvpothesis the "Opto-Varinex" apparatus, which records horizontal and vertical activity

*Thr-Lys—Pro-Arg tetrapeptide.
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TABLL 1. Response of Rats to Frightening Stimuli after Injection
of Tuftsin (0.3 ng/kg)

First stimulus ! Second stimulus
Experimental Number Time, sec
conditions of animals
’ Before startle Starile !Befgre Startle Startle
Control 7 9 54 2 111
Tuftsin (0.3 mg /k 7 20 37 18 25
g/ke) P<0,05 P<0,05

TABLE 2. Startle Response to Frightening Stimulus (in % of total number
of animals in group)

' Time after injection, min
Experimental conditions | umber of
animals 30 35 40 [ 45
Injection of water 13 17 31 17 31
Injection of tuftsin (0.3 mg /kg) 13 31 46 54 62
P<0,05 P<0,05 P<0,05
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160 F Fig. 1. Motor activity of rats measured by
"Animex'" apparatus for 30 min at different

720 |- % times after injection of tuftsin. Ordinate,

8o |- o x activity (in % of control). 1) Control;
2-8) injection of tuftsin 5 min and 4, 12,
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Fig, 2, Vertical motor activity of control
rats (1) and immediately after injection of
tuftsin (2), measured with the "Opto-Varimex"

B apparatus. Ordinate, activity (in relativeunits).
A) Intact animals; B) after preliminary adap-
ﬂ tation. *P < 0,05 compared with control,
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separately, was used. Injection of tufstin caused an increase in the animals' vertical acti-
vity (numher of standings), which continued for 30 min after injection (P < 0.05).

An experiment was carried out with the same apparatus on animals whose orienting-in-
vestigative response was extinguished beforehand. Extinction was induced by keeping the
animal for 30 min under conditions identical with those of the experiment, followed by the
experiment itself. It was found that horizontal activity of the pre-adapted rats remained
at its previous level, whereas vertical activity, which reflects to a greater degree the
orienting-investigative response, was considerably reduced., Injection of tuftsin into the
adapted animals caused no changes in either type of motor activity (Fig. 2),

Injection of tuftsin thus potentiates the orienting—investigative response, but when
that is extinguished beforehand, the peptide does not restore it. These obsérvations are in
agreement with the results of investigations which revealed excitation under the influence of
tuftsin [1-3] and the effect of the peptide on orienting-investigative behavior when injected
in a dose of 0.5 mg/kg [3].

It was shown previously that the actiom of tuftsin on behavior is linked with an increase
of emotional tension during stress [2]; on a model of behavioral depression, in an unavoidable
stressor situation, tuftsin also had an activating effect [3].

The tendency toward an increase in the length of run in the stressor modification of OF
in response to injection of tuftsin is evidence of a shorter duration of starting of the rats,
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i.e. possible weakening of anxiety-linked responses or of predominance of the active-defensive
over the passive-defensiveresponse. This ‘explanation is supported by the reduction in the
number of defecations in the animals receiving tuftsin. The action of the peptide on response
associated with the emotion of anxiety also was demonstrated previously [1].

To confirm the view that tuftsin depresses the anxiety response, the tesponse of rats
to fright (bright light, ringing of bells) was studied in the Animex apparatus. The rats were
adapted to the appparatus for 15.min, after which they were given tuftsin or water, and 5 min
later they were exposed to frightening stimulation (a combination of bright flashes of light
and the ringing of a bell), three times in succession, for 1 sec each time, The frightening
stimulation was repeated after 5 min (Table 1).

Table 1 shows that the response to fright was considerably weaker after injection of
tuftsin: In the experimental rats the period of motor activity preceeding the period of
total immobility (startle) was longer, and the period of startle was shorter, In addition,
injection of tuftsin caused disappearance of the startte response in three of seven animals.

After about 30 min the picture changed: Whereas the control animals regponded only a
little to frightening stimulation, the experimental rats continued to respond to fright, and
the number of startled rats actually increased (Table 2).

Tuftsin thus has a biphasic action on the behavior of albino rats, which is revealed in
a wide range of tests. The first phase lasts about 30 min and is characterized by intensi-
fication of investigative behavior and weakening of behavioral manifestations associated with
anxiety, or predominance of active defensive responses to fright. Next follows a period of -
reduced motor activity and depression of the orienting reaction, which lasts at least 24 h.
This phase is accompanied by intensification of responses which demonstrate enhancement of
passive-defensive response. The second phase coincides in time with changes in activity of
enzymes of energy metabolism in peripheral blood lymphocytes, reflecting the ability of these
cells to take part in genesis of the immune response [6].
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