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Activity of enzymes catalyzing synthesis and degradation of serotonin and dopamine in
brain structures of Wistar and August rats was measured biochemically under normal
conditions and after short-term exposure to delta-sleep-inducing peptide. The effects of
the test peptide manifested in activation of the serotoninergic system and inhibition of
the dopaminergic system, particularly in the caudate nucleus. These changes were most
pronounced in the brain of Wistar rats.

Key Words: Wistar and August rats; delta-sleep-inducing peptide; enzyme activities;
neurotransmitter systems; brain structures

Delta-sleep-inducing peptide (DSIP) is a well-known
regulatory peptide. DSIP acts as a polyfunctional
hypnagogic bioregulator in the organism [1] and
possesses antistress and adaptogenic properties
[11]. The effects of DSIP are realized via modu-
lation of neurotransmitter metabolism in the brain
[2,7,8]. Little is known about the influence of DSIP
on individual enzyme systems of biogenic amine
metabolism.

Here we studied the in vivo effect of DSIP on
activities of enzymes catalyzing synthesis and utili-
zation of serotonin and dopamine in cortical and
subcortical brain structures in Wistar and August
rats differing by behavioral characteristics and emo-
tional reactivity [4].

MATERIALS AND METHODS

Experiments were performed on adult male Wistar
and August rats weighing 180-240 g. The animals
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were divided into 2 groups. Control group 1 inclu-
ded intact rats. Group 2 rats received intraperitoneal
injection of DSIP in a single dose of 60 ug/kg.
They were sequestrated 30 min after treatment under
light ether anesthesia. Study was conducted accor-
ding to the requirements for experiments on labo-
ratory animals. Enzyme activities were measured in
the sensorimotor cortex and caudate nucleus. Sub-
cellular fractions were consecutively isolated by
differential centrifugation to estimate enzyme acti-
vities [3].

Tryptophan hydroxylase (TPH) activity was mea-
sured fluorometrically at excitation and absorption
wavelengths of 290 and 540 nm, respectively [13].
L-Tryptophan was used as the substrate. Tyrosine
hydroxylase (TH) activity was measured spectropho-
tometrically at 335 nm using L-tyrosine as the sub-
strate [8].

Monoamine oxidase A activity was measured
spectrophotometrically at 250 nm using serotonin
creatinine sulfate as the substrate [14]. Monoamine
oxidase B activity was measured spectrophotomet-
rically at 450 nm using p-nitrophenyl ethylamine
as the substrate [5]. The concentration of deoxy-
phenylethylamine was measured spectrophotomet-
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TABLE 2. Short-Term Effect of DSIP on Enzymes for Serotonin Metabolism in Brain Structures of August and Wistar Rats
(M=m)
Cerebral cortex Caudate nucleus
TPH MAO A TPH MAO A
Group
nmol/mg % AE,,,/mg % nmol/mg % AE,,/mg %
protein protein protein protein
August  control 0.87+0.15 100.0 0.19+0.06 100.0 2.55+0.38 100.0 0.26+0.09 100.0
DSIP 0.91+0.16 104.6 0.28+0.06 147.4* 2.84+0.41 1114 0.42+0.09 161.5*
Wistar  control 1.07+0.21 100.0 0.25+0.05 100.0 4.03+0.59 100.0 0.45+0.07 100.0
DSIP 1.16+0.20 108.4 0.32+0.06 128.0 4.68+0.37 116.1 0.73+0.09 162.2*

Note. MAO A, monoamine oxidase A.

mitter metabolism in the brain of laboratory-bred
rats. The effect of DSIP in August rats is more
pronounced than in Wistar rats. It manifested in
inhibition of locomotor behavior and decrease in
orientation and exploratory activity [12]. Hence,
DSIP specifically modulates neurotransmitter meta-
bolism in the brain and functional activity of the
central nervous system.
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