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EFFECT OF THYMALIN ON PROTEIN SYNTHESIS IN THE BRAIN AND ON CONDITIONED~-
REFLEX ACTIVITY OF THE OFFSPRING OF NEUROSENSITIZED RATS

N. A. Trekova UDC 616.831-008.9-056.43-055.52-055.2-092,9-07.
616:831-008.939.6-053.2-02:615.276.4

KEY WORDS: neurosensitization; offspring; thymalin; brain proteins; defensive con-
ditioned reflex

Experimental studies in recent years have revealed a number of important aspects of the
pathogenesis of congenital diseases of the CNS connected with neuroimmunologic conflict be-
tween mother and fetus [6]. Besides a progressive neuroautoimmune process in the offspring
of neurosensitized female rats, marked changes in protein synthesis in the CNS [7] and disturb-
ance of ability to learn [2] have been found. A very important problem is that of the action
of immunoregulators and, in particular, of the Soviet preparation thymalin, which has been
successfully used in recent times in the combined treatment of several of the diseases men-
tioned above {9], on the brain. Restoration of ability to form an instrumental reflex to
food in rats after injection of thymus extract was reported in [3]. The remaining experimen-
tal studies have been devoted mainly to the effect of thymalin on the immune system and on
processes of regeneration [5, 8].

The aim of this investigation was to study the characteristics of protein synthesis in
various parts of the brain and also the formation and preservation of a conditioned passive
avoidance reflex (CPAR) in the offspring of intact and neurosensitized rats after treatment
with thymalin.

EXPERIMENTAL METHOD

Four groups of animals aged 1.5-2 months (altogether 134 noninbred albino rats) were
used in the experiments: group 1 consisted of offspring of intact mothers (control); group
2 was the offspring of intact mothers receiving thymalin at the age of 2 weeks (0.3 mg/100
g intramuscularly, daily for 5 days); group 3 consisted of offspringof mothers sensitized 2
weeks before mating with a 20% saline extract of cerebral cortex of allogeneic brain (0.5
ml intraperitoneally, three times at intervals of 1 day); group 4 was the offspring of neuro-
sensitized mothers receiving a course of thymalin treatment at the age of 2 weeks.

In the study of protein synthesis (40 rats) ®H-leucine (200 pCi per animal, intraperi-
toneally) was used as the precursor. Rats were decapitated 1 h later and four brain structures
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Fig. 1. Effect of thymalin on incorporation of 3H-leucine into water-
insoluble brain proteins of offspring of intact and neurosensitized
rats. Ordinate, relative specific activity. Unshaded columns — off-
spring of intact mothers (group 1, control); obliquely shaded columns
— the same after treatment with thymalin (group 2); cross-hatched col-
umng — offspring of neurosensitized mothers (group 3); black columns -
the same after treatment with thymalin (group 4). 1) Cerebral cortex;
2) hippocampus; 3) basal ganglia; 4) brain stem. *p < 0.05 compared
with control.

Fig., 2. Effect of thymalin on incorporation of *H-leucine into water-
soluble brain proteins of offspring of intact and neurosensitized rats.
Legend as to Fig. 1

were removed on ice, and homogenized in distilled water, The homogenates were centrifuged
and proteins were precipitated with 10%. TCA separately in the aqueous supernatants (the
water-soluble protein fraction — WSP) and the residues (water-insoluble proteins — WIP).
Precipitated proteins were treated by the usual method with extraction of lipids and sub-
jected to alkaline hydrolysis in 0.5 N NaOH with heating. Radioactivity of the proteins

and TCA-supernatants was determined in toluene-ethanol scintillator on a RackBeta liquid
scintillation counter (LKB, Sweden). The relative specific activity — the ratio of radioac-
tivity of proteins to activity of the corresponding TCA-supernatants — was calculated.

A CPAR (94 rats) was formed by the method in [12]. The maximal length of stay in the
lit compartment of the apparatus when testing preservation of CPAR was 600 sec. The dif-
ference between the time spent in the lit compartment when testing preservation of CPAR and
the time in the initial experiment (At) was used as the criterion of preservation of the
formed reflex.

The results were subjected to statistical analysis by the Wilcoxon—Mann—Whitney and
Student tests.

EXPERIMENTAL RESULTS

Injection of thymalin into the offspring of intact rats (group 2) caused no significant
changes in protein synthesis in the CNS compared with the control (Figs. 1 and 2). A tendency
was observed for incorporation of the label into WIP of the brain-stem structures to decrease
and for radioactivity of WSP in the cerebral cortex to increase. The time of formation of
CPAR in these rats did not differ from the control, but values relating to preservation of
the reflex were significantly higher (Table 1).

In the animals of group 3 significant inhibition of synthesis of WSP in all parts of the
brain studied and also of synthesis of WIP in the cortex was observed compared with intact
rats. Reduction of incorporation of >H-leucine into WIP of the remaining structures was
characterized as a marked tendency (p > 0.05). In these rats the parameters of preservation
of CPAR were significantly lower (by more than half compared with the control) whereas the
time of formation of the reflex was virtually unchanged.

Changes in protein synthesis in the animals of group 4 were varied in direction. Incor-
poration of the label into WIP of the hippocampus and basal ganglia and also into WIP and WSP
of the brain-stem structures was just as low as in the rats of group 3. Meanwhile, compared
with the animals of group 3, in those of group 4 significant activation of synthesis of both

1513



TABLE 1. Effect of Thymalin on Formation
and Preservation of CPAR in Offspring of
Intact and Neurosensitized Female Rats

M+ m
Duration of stay in lit
Group of compartment, sec Parameter of
- P - preservation
animals 52}&’%;@‘ 24 h later of CPAR
(At) sec
1 (control) 7,4:2-0,9 |359,859,2 350,14-55,9
2 7,0£0,7 |522,4+36,7* |506,5:4-36,8*
3 5,240,6 |[174,4+52,4* |169,1452,9*
4 23,84:8,2%+%| 436,14-101,2%* | 412,24-47,1**

Legend. *p < 0.05 compared with control,
*%p < 0.05 compared with group 3.

protein fractions was observed in the cortex and of WSP in the basal ganglia (p < 0.05).
These parameters were close in value to the controls. The time of formation of CPAR in the
animals of group 4 was substantially increased, and the parameters of preservation of CPAR
were significantly higher in value than in the rats of group 3, and a little higher than the
control level.

The experimental results showed that injection of thymalin into intact animals in the
early stages of development does not induce changes in protein synthesis in the brain. Mean-
while, a substantial improvement of the parameters of preservation of CPAR was observed in
such rats. Inhibition of protein synthesis in the CNS was found in the offspring of neuro-
sensitized rats. Under these circumstances protein synthesis was most seriously affected in
the cerebral cortex — the same as the part used for sensitization, and also of WSP in other
brain structures. These findings differ to some degree from those obtained by the writers
previously [7], possibly because of technical differences and the use of different precursors
of protein synthesis [11]. Preservation of CPAR also was considerably impaired in these ani-
mals, evidence of definite disturbances of memory mechanisms. A course of thymalin given to
the offspring of the neurosensitized rats caused virtually complete recovery of the depressed
parameters of synthesis of both protein fractions in the cortex and of WSP in the basal gan-
glia and hippocampus. Meanwhile the parameters of CPAR preservation were restored to normal.

The definite parallel observed in the direction of changes in protein synthesis (WIP and
WSP in the cortex, WSP in the hippocampus) and the parameters of CPAR preservation in the ex-
perimental groups will be noted, and in conjunction with data in the literature (4], it may
be evidence that the processes of consolidation are dependent on the intensity of protein
synthesis in the CNS.

If the probable mechanisms of normalization of the metabolic and functional parameters
of CNS activity in the offspring of the neuroimmunized mothers after a course of thymalin
treztment are examined, the following hypothesis can be put forward. First, thyamlin may sup-
Press the autoimmune process in the early stages of its development, as a result of which auto-
immune injury to the CNS is "registered". Second, considering the existing data on screening
of T cells from the action of antibrain sera by thymalin [1] and the common antigenic fea-
tures of T cells and the brain [10], the possibility of a direct protective action of thyma-
lin on the brain cannot be ruled out, i.e., screening of the CNS from the pathogenic action
of antibrain autoantibodies.

The investigation thus showed that a course of thymalin injections given to the off~
spring of neurosensitized mother rats at the age of 2 weeks prevents these animals from de-
veloping disturbances of synthesis of water-soluble proteins in the brain and of their con-
ditioned-reflex activity.
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MECHANISMS OF THE STIMULATING EFFECT OF ANTIBRATN ANTIBODIES ON Catt
CURRENTS IN THE NEURON MEMBRANE

E. I. Solntseva, A. L. Pozdnyakova, V. Savig, UDC 612.822.2.014:576.3141.085
J. Horvat, and B. Jankovic
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The study of the mechanisms of interaction of antibrain antibodies with antigens of the
neuron membrane is an urgent problem in normal and pathological physiology. It was shown
previously that antibodies to the microsomal fraction and to synaptic vesicles of the rat
brain can potentiate the Catt-component of action potentials of snail neurons [6, 7].

The aim of this investigation was to study the mechanisms of this effect of antibodies
in voltage clamp experiments with recording of Ccatt-currents.

EXPERIMENTAL METHOD

Experiments were carried out on isolated unidentified neurons of Helix pomatia by the
voltage clamp method, using two microelectrodes., Before isolation of the neurons, the nerve
ganglia were incubated in an 0.5% solution of trypsin, made up in standard Ringer's solution
for snails, at 30°C for 20-30 min. The isolated neurons were placed in a perfusion chamber
with a volume of 0.14 ml. The rate of flow of the solution in the chamber was 0.6 ml/min.

To record Catt-currents the standard Ringer's solution in the chamber was replaced by a sodium-
free solution containing Kt-channel blockers: 10 mM CaCl,, & mM KCi, 4 mM MgClz, 95 mM tetra-
ammonium bromide, 5 mM 4-aminopyridine, 5 mM Tris-HC1 (pH 7.6). To study the effect of catt
ions on Ca++4currents, CdCl,; was added to the above solution in a concentration of 5:107% to
5:107° M. ‘

The microelectrodes were filled with 2 M KC1 and their resistance was 5-10MQ. A stand-
ard apparatus (Nihon Kohden, Japan) was used to clamp the voltage on the membrane and record
ionic currents. The preparation of transition processes during a stepwise change of poten-
tial in these experiments was 0.3~1 msec.

The microsomal fraction of the rat brain and antibodies to this antigen were obtained by
methods described previously [5, 8]. 1In the control experiments, blood serum y-globulins of
an unimmunized rabbit were used. Antibodies or control y-globulins were diluted in the solu-
tion used to record Ca++-currents, either without Cd't ions or with the addition of 2:10"% M
cdtt, depending on the experimental conditions, A glass micropipet with broken off tip, lo-
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