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The article concerns study of the effect of antibody-mediated blockade of serotonin-modulating an-
ticonsolidation protein (SMAP), being in linear relation with serotonin, on the formation of me-
mory in the rats on the conditioned models of alternative running and 2-lever operant differentiati-
on with food reinforcement, as well as on the level of nerve growth factor (NGF) in the brain struc-
tures. In the 1% series of studies in the rats, achieved 80% level of correct trials on the model of al-
ternative running, through ELISA-test the level of SMAP was evaluated in the brain occipital and
temporal cortex. Significant downregulation (p<0.001) of SMAP in the temporal cortex of the trai-
ned rats was noticed. In the 2" and 3" series of studies a single intra-cerebral administration of the
anti-SMAP antibodies prior to learning sessions brought to much quicker (p<0.001) formation of
the memory (50% level of correct trials), than in the intact and control (non-immune y-globulins)
animals, as well as to a significantly quicker decrease of latency of the first running towards the
platform or lever (p<0.01). In the 4" series of studies 24 h later since intra-cerebral administration
of anti-SMAP antibodies induced downregulation of NGF in the hippocampus (p<0.001) and left
parietal cortex (p<0.001), whereas 3 days later downregulation of NGF in the left parietal cortex
(p<0.001) and its upregulation in the hippocampus (p<0.001) were noticed. It is proposed that, pro-
moting effects of antibodies-mediated blockade of SMAP on the formation of memory traces are re-
lated to its negative regulation of cellular differentiation.

Keywords: Serotonin-modulating anticonsolidation protein, antibodies, memory, indirect ELISA-test,
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INTRODUCTION

In spite of long-term history of studies of the
role for serotonin in the processes of memory, up
to now still there is no complete clearness of un-
derstanding concerning character of its engage-
ment in these processes, as besides tremendous
amount of publications showing promoting effects
of serotonin on memory formation (Harvey, 1995;
Barrionuevo et al., 2000; Cassel, 2010), there are
literature data as well about blocking effects of
abundant level of serotonin on these processes
(Essman, 1974; Getsova et al., 1980; Vanderwolf,
1989; Santucci et al., 1996). Furthermore, of not
less importance is exploration of the mechanism

of participation of serotonin in the process of me-
mory consolidation.

Presently the widely accepted is a statement
saying that in the basis of memory formation lies
advent of novel synaptic connections between
neurons involved into the process of remembe-
ring. In experimental way this standpoint is sup-
ported by the results of ultra-structural investigati-
ons revealing increase of a number of dendritic
spines in the brain cortex of the trained animals or
animals kept under informational-enriched condi-
tions (Leuner, Shorts, 2004).

The studies undertaken by different researc-
hers last years, demonstrate engagement of
newly-formed neurons in the brain structures of

53



Mekhtiev et al.

the mature organisms (neoneurogenesis) in the
formation of memory traces (Sherstnev et al.,
2010; Sherstnev et al., 2015).

Earlier conducted studies showed that intra-
cerebral administration of serotonin-modulating
anticonsolidation protein (SMAP), identified in
the brain cortex and purified from the whole bra-
ins of the rats and being in linear relations with
serotonin (Mekhtiev, 2000), impairs processes of
memory consolidation in the conditioned models
with negative and positive reinforcement (Gusei-
nov, Mekhtiev, 2013; Mekhtiev et al., 2015). Be-
sides, formation of these tasks in the rats till reac-
hing 80% of correct trials leads to pronounced
downregulation of SMAP in the brain cortex
(Mekhtiev et al., 2015).

Proceeding from the mentioned above data,
the attempt of clarification of input of molecular
mechanisms underlying differentiation of the pre-
cursors of nervous cells, into the formation of tra-
ces of long-term memory was undertaken. For the
purpose of solving of this problem the effects of
antibodies-mediated blockade of SMAP activity
on the formation of memory traces in the condi-
tioned models of alternative running and 2-lever
operant differentiation with food reinforcement as
well as on the levels of nerve growth factor
(NGF) in the hippocampus and left and right pa-
rietal areas of the brain cortex were analyzed.

MATERIALS AND METHODS

Biochemical methods. SMAP was purified
from the cow brains. The brains were homogeni-
zed in the extracting buffer containing 0.05 M
phosphate buffer (pH 7.2), 0.3 M NaCl, 5 mM
EDTA and 0.1% Triton X-100 in a volume ratio
of tissue and buffer as 1:4. The main stages of
fractionations were as follows: 1) partial precipi-
tation by ammonium sulfate under the final con-
centration 40%, 2) gel-chromatography on the
column (3 X 60 cm) of Sephadex G-150. The
process of fractionation and selection of the im-
munopositive fractions was realized under the
control of indirect ELISA-test with application
of anti-SMAP polyclonal immunoglobulins
(Mekhtiev, 2000).

Anti-SMAP  polyclonal immunoglobulins
were produced through 5-6-month immunization
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of the male rabbits of Chincilla species by sub-
cutaneous administration of 300 pg of the purifi-
ed correspondent protein per animal, in a mixture
with  complete Freund adjuvant (Sigma,
Germany).

Measurements of the levels of SMAP and
NGF in the brain cortex and hippocampus were
carried out by indirect ELISA-test (Antibodies
Volume II: Practical Approach) on the polystere-
ne plates with moderate level of adsorption (Sig-
ma, Germany) with application of rabbit polyclo-
nal immunoglobulins to SMAP and NGF (2.5 S;
Sigma Immunochemicals, Germany). Owing to
involvement of brain cortex in the formation and
storage of memory traces, during realization of
the ELISA-test total proteins of the occipital cor-
tex (processing and storage of visual information)
and parietal (participation in associative learning)
cortex of the brain were used. The animals had
been anesthetized and sacrificed, and the hippo-
campus and left and right areas of parietal cortex
were removed and frozen under a temperature of -
70°C. Prior to the beginning ELISA-test, the wa-
ter-soluble proteins were extracted from the studi-
ed samples. Those proteins were extracted in the
extraction buffer (pH 7.3) and their concentrations
were brought up to 20 pug/mL with 0.1 M Tris-
HCI buffer (pH 8.6). Each sample was repeated
three times and on finalization of the reaction the
average values of three samples were calculated.
The concentrations of the total proteins were mea-
sured on Bredford technique with application of
0.01% solution of Coumassi G-250 on the wave-
length 595 nm. Immunoglobulins to SMAP and
NGF (2.5 S; Sigma Immunochemicals, Germany)
were used as the first antibodies, while goat anti-
rabbit immuneglobulins with conjugated horsera-
dish peroxidase (Sigma Immunochemicals, Ger-
many) were used as the second antibodies. Visua-
lization of the reaction was realized with applica-
tion of substrate of horseradish peroxidase —
0.05% orthophenilendiamine in 0.05 M citrate-
phosphate buffer (pH 4.5). The reaction was stop-
ped 30 min later from addition of substrate by ad-
dition of 3 M solution of NaOH. The results of the
reaction were digitalized in the photometer for the
ELISA-test “Spectra Max 250” (Molecular Devi-
ces Co., USA) on the wavelength 492 nm.

Anti-SMAP polyclonal antibodies were puri-
fied from the solution of anti-SMAP immunoglo-
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bulins through a technique of immune-affinity
chromatography performed on the column (0.5 X
3 cm) of CNBr-Sepharose (Sigma, Germany) with
covalently immobilized SMAP (Mekhtiev, Asa-
dova, 2018). After application of anti-SMAP im-
munoglobulins onto the column, it was thoro-
ughly washed with 20 column volumes of 0.01 M
phosphate buffer (pH 7.2) and under the extincti-
on control (method by Bradford) specifically bo-
und anti-SMAP antibodies were eluted by chaot-
ropic agent 3 M KCNS. The eluted antibodies we-
re dialyzed against 0.15 M NaCl, buffered up to
the value of pH 7.2, and frozen. In a single cycle,
up to 12 mg antibodies were eluted from the affi-
nity column.

Physiological methods. In the 1% series of
studies the behavioral experiments were carried
out on the 5-6-month-old Wistar male rats on the
difficult for acquisition conditioned model of al-
ternative running with food reinforcement (Sem-
yonova, 1976). The experimental box was made
from organic glass with dimensions 60 X 60 cm.
The platforms of sizes 20 X 10 cm were secured
to the left and right corners of the box, at the he-
ight of 16 cm from the bottom of the box. The
animals were culled into 2 groups: 1) control gro-
up (n=13); 2) experimental group (n=12). The
animals of the experimental group were put onto
the start platform at the entrance of the experi-
mental box and their running and climbing onto the
left and right platforms were reinforced by food
pellets of mass 200 mg, placed on them and com-
posed of sunflower oil, millet flour, ground corn
grains and combined fodder. After animal’s run-
ning towards the platform and eating the fodder on
one side, it was placed again onto the starting plat-
form and its running to the opposite side was rein-
forced. The pellets were placed onto the platforms
at the time, when animal could not see it.

The learning sessions lasted for 7 days, daily,
20 trials each day. The trial was considered as
correct, if after returning to the starting platform
the next trial was done towards opposite side. Cri-
terion of successful learning was calculated on ra-
tio of a number of correct trials to a total amount
of trials during single learning session. The lear-
ning was lasted up to reaching 80% of correct tri-
als, the animals were sacrificed, the occipital and
parietal areas of the brain cortex were removed
and frozen. The animals of the control group as

well as the animals of the experimental group we-
re deprived of food and put into the experimental
box without learning for a timeframe correspon-
dent to the timeframe of the experimental animals.

In the 2" series the studies were also carried
out on the model of alternative running. In this se-
ries of studies the rats were culled into 3 groups:
(1) intact group (n=13); (2) control group — rabbit
non-immune y-globulins (n=13); (3) experimental
group — rabbit anti-SMAP antibodies (n=12). The
animals were anesthetized with natrium etaminali
(40 mg per 1 kg of body mass) and administered
with 10 pl of preparations at a concentration of
1.5 mg/ml in the saline buffered to pH value of
7.2 into the brain left lateral ventricle. The lear-
ning sessions were undertaken 24 h after admi-
nistration of the preparations till reaching by the
animals of 50% criterion of correct trials. In this
case, the latencies of the first trials towards the
platform and ratio of correct trials to total amount
of trials in percent were measured. The animals of
the control group as the animals of the experimen-
tal group were deprived for food and placed into
the experimental box for the time similar to the ti-
me of the animals of the experimental group.

In the 3" series the studies were carried out
on the model of 2-level operant differentiation
model. The rats were culled into 3 groups: 1) in-
tact group (n=13), 2) control group — rabbit non-
immune y-globulins (n=13) and 3) experimental
group — anti-SMAP antibodies (n=12). During
the learning sessions the animals were trained to
press the right lever of the two levers secured to
the back wall of the experimental box close to
each other to get food pellet as reinforcement.
The animals in this series of studies were admi-
nistered the preparations the same way and the
time interval between injections and beginning
of learning sessions were the same as in the 2"
series of studies.

In the 4" series of studies the effect of admi-
nistration of anti-SMAP antibodies into the brain
left lateral ventricle on the levels of NGF in the
hippocampus, right and left parietal cortex of the
rats was analyzed. The rats were culled into 3 gro-
ups: 1) intact group (n=7), 2) control group — rab-
bit non-immune y-globulins (n=8) and 3) experi-
mental group — anti-SMAP antibodies (n=7). The
animals in this series of studies were administered
the preparations the same way and the time inter-
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vals between injections and onset of learning ses-
sions were the same as in the 2" and 3" series of
studies. 24 h or 3 days later the rats were sacrifi-
ced, hippocampus, right and left parietal cortex
were removed from the brain, water-soluble pro-
teins were extracted and used as antigens in the
indirect ELISA-test whose stages are detailed
above.

The results of the 2™, 3" and 4™ series of stu-
dies were grouped and analyzed by Student’s t-
criterion.

RESULTS

In the 1% series of studies after animals’ reac-
hing 80% criterion of correct trials in the model of
alternative running the following regularities were
revealed. In the course of elaboration of the task
permanent increase of correct turn-by-turn trials
to left and right platforms, climbing onto them
and consuming food pellets were observed. In this
case in the 1% day of learning sessions in the first
1-2 min later from putting the animals into the
box, they stayed mostly in one of the corners de-
monstrating the mere signs of anxiety in the form
of uninterrupted trembling and freezing. 2-3 min
later they started to thorough exploration and snif-
fing of the box, looking for food and in different
timeframes the animals climbed onto one of the
platforms and consumed the food pellet. On the
2" day after putting into the box the animals on
the first minute again demonstrated the signs of
anxiety, but thereafter they quickly passed to tho-
rough exploration of the box. Beginning from the
4™ experimental day the animals very quickly en-
tered the box, without delay came up to the plat-
forms and climbed onto them.

In the 1% series of studies evaluation of
SMAP levels in the occipital and parietal cortex
of the brain revealed significant downregulation
(by 25.3%) of SMAP in the parietal cortex of the
animals of the experimental group, reached 80%
criterion of correct trials on the alternative run-
ning model relatively to the rats of the control
group (p<0.001 on Student’s t-criterion; Fig.1). In
the occipital cortex no changes of SMAP level in
the trained animals in comparison to the control
values were noticed (Fig. 1).
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Fig. 1. The levels of SMAP in the occipital and parietal
cortex of the rats, reached 80% criterion of correct
trials in the alternative running model.

*** . p<0.001.

In the 2" series of studies administration of
anti-SMAP antibodies into the brain lateral vent-
ricle of the rats 24 h prior to learning sessions in
the conditioned model of alternative running sig-
nificantly facilitated elaboration of the task. In
particular, if the animals of the intact and control
groups reached 50% learning criterion on the 71"
experimental day, then under the effect of anti-
SMAP antibodies the animals of the experimental
group reached this criterion on the 4" day
(p<0.001 on Student’s t-criterion; Fig. 2).

Furthermore, though the dynamics of down-
regulation of the latencies of the first trial towards
the platform was observed in the all studied gro-
ups, nevertheless in the experimental group this
downregulation bore steeper character (p<0.01;
Student’s t-criterion; Fig. 3). So, the obtained data
indicate to stimulating effect of anti-SMAP anti-
bodies on memory formation and, correspon-
dently, to negative character of regulation of this
process by SMAP.

In the 3" series of studies administration of
anti-SMAP antibodies into the brain lateral vent-
ricle of the rats 24 h prior to learning sessions in
the complicated and time-consuming conditioned
2-lever operant differentiation model signifi-
cantly promoted and strengthened the formation
of memory.
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Fig. 2. Effects of anti-SMAP antibodies on the
dynamics of memory formation in the alternative
running model. ** - p<0.01; *** - p<0.001.
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Fig. 3. Effects of anti-SMAP antibodies on the
latencies of the first trial in the alternative running
model. * - p<0.05; ** - p<0.01; *** - p<0.001.

If the animals of the intact group reached
50% criterion of correct trials on the 7" experi-
mental day and the control animals reached this
criterion on the 6 day, then the animals of the ex-
perimental group reached the level of 50% correct
trials on 4" day (p<0.001; Student’s t-criterion;

Fig. 4). Besides of a hallmark of the rate of achie-
ving 50% learning criterion, each group had its
upper limit of correct trials (plateau), no matter
how long the learning sessions lasted. So, the pla-
teau for the animals of the intact group made
50%, the plateau for the control rats — 55%, and
the plateau for experimental group — 80% (Fig. 4).
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Fig. 4. Effects of anti-SMAP antibodies on the
dynamics of memory formation in the model of 2-lever
operant differentiation. * - p<0.05; ** - p<0.01; *** -
p<0.001.
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Fig. 5. Effects of anti-SMAP antibodies on the
latencies of the first trial in the model of 2-lever
operant differentiation. **- p<0.01; *** - p<0.001.
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As in the 4" series, the dynamics of downre-
gulation of the latencies of the first trial towards
the lever was observed in the all studied groups,
however, in the experimental group this downer-
gulation had much steeper character (p<0.01; Stu-
dent’s t-criterion; Fig. 5).

In the 4™ series of studies the effect of intra-
cerebral administration of anti-SMAP antibodies
on the levels of NGF in the hippocampus, brain
right and left parietal cortex was evaluated. It was
shown that 24 h later since intra-cerebral admi-
nistration of anti-SMAP antibodies, downregulati-
on of NGF in the hippocampus (p<0.001 on Stu-
dent’s t-criterion; Fig. 6) and left parietal cortex
(p<0.001 on Student’s t-criterion; Fig. 6) was re-
vealed, whereas in the right parietal cortex the le-
vel of NGF did not change.

At the same time, 3 days later from intra-ce-
rebral administration of anti-SMAP antibodies
downregulation of NGF in the left parietal cortex
having still been maintained (p<0.001 on Student’s
t-criterion; Fig. 7), although in the hippocampus its
significant upregulation was revealed (p<0.001 on
Student’s t-criterion; Fig. 7).
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Fig. 6. Effects of anti-SMAP antibodies on the level of

NGF in the hippocampus and left parietal cortex 24 h
after antibodies administration. *** - p<0.001.
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So, the obtained results in these series of stu-
dies indicate to downregulation of SMAP in the
parietal cortex of the brain through elaboration of
the conditioned alternative running model. Besi-
des, the results indicate to accelerating and
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strengthening the formation of memory traces in
the rats on the complicated conditioned models
under antibodies-mediated blockade of SMAP.
Moreover, 24 h later after intra-cerebral administ-
ration of SMAP downregulation of NGF in the
hippocampus and left parietal cortex of the rat
brain, though 3 days after their administration
downregulation of NGF was noticed in the left pa-
rietal cortex, while in the hippocampus its upregu-
lation was revealed.
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Fig. 7. Effects of anti-SMAP antibodies on the level of
NGF in the hippocampus and left parietal cortex 3 days
after antibodies administration. *** - p<0.001.

DISCUSSION

While considering downregulation of SMAP
in the brain cortex of the trained animals in the
many-time conditioned model of alternative run-
ning with food reinforcement and in the earlier
undertaken studies on the shuttle box model with
electroshock reinforcement (Guseinov, Mekhtiev,
2013) as well as promoting effect of anti-SMAP
antibodies on the formation of memory traces on
the model of alternative running and 2-lever ope-
rant differentiation, one can come to a reasonable
conclusion about existence of SMAP-mediated
negative regulation of the formation of memory
traces. The revealed promoting effects of anti-
SMAP antibodies on the formation of memory co-
incide with the earlier obtained data on the bloc-
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king effects of intra-cerebral administration of
SMAP itself on elaboration of the task in the
shuttle box model (Guseinov, Mekhtiev, 2013)
and in the model of alternative running (Mekhtiev
et al., 2015).

The studies conducted by different researchers
revealed that formation of memory traces induces
the formation of novel cellular elements in the bra-
in structures of the mature organisms (heoneuroge-
nesis; Sherstnev et al., 2010; Deng et al., 2010;
Sherstnev et al., 2015; Yau & So, 2015). Further-
more, the newly-formed neurons should pass thro-
ugh the stages of differentiation and specialization
and, finally, be integrated into the functioning of
the brain structures, that have already been formed
in ontogenesis. For this purpose these neurons sho-
uld sprout their axons and form new synaptic con-
nections with other neurons, i.e. they should beco-
me a part of new neuronal circuits.

In the embryonic period of development of the
organism, neurogenesis in the brain cortex is reali-
zed through migration of neuroblasts, formed in
generative ventricular zone, i.e. in the zone of hip-
pocamp, towards cortical plate along certain glial
cells, called “radial glia” and realizing the role of
the cellular conductors (Nadarajah et al., 2003).
Radial glia realizes this function by “directional”
molecules, in particular molecules of cellular adhe-
sion, obviously, lined along the designed migration
route of neuroblasts. The neuronal precursors are
formed in the hippocampus also in postnatal onto-
genesis (neoneurogenesis), however, in the mature
organisms they migrate towards the cortex through
another mechanism. In this case the neuronal pre-
cursors within the rostral migratory stream migrate
first into bulbus olfactorius, where they are directed
further to the points of their final localization (Sa-
wada et al., 2011; Kaneko et al., 2017). Interes-
tingly, the phenotypic peculiarities of the differen-
tiated newly-formed neurons are generated in their
cellular precursors before the beginning of migrati-
on and do not change after its finalization and arri-
val of the cells to the point of destination (Merkle
et al., 2007). Hence, under the effect of molecular
signals, released from the microenvironment of
precursor cells in the course of migration and in the
point of their arrival, their phenotypic profiles do
not change. In the light of processes of formation
of long-term memory this fact, probably, means
that the neuronal precursors, modified under the ef-

fect of elaborated task in the hippocampus, are ca-
pable to maintain differentiated changes till the end
of migration.

Presently it is revealed that ablation of the
bulbus olfactorius in the animals brings to notice-
able changes in their behavior, including impair-
ment of memory storage, worsening with time co-
urse passed since the operation (Yamamoto et al.,
1994; Yamamoto, Watanabe, 1997). In this case,
it was found that bulbectomized rats had morpho-
logical changes in the form of the atrophy of
dendritic spines and significant decrease of the to-
tal length of dendrites in the hippocampus and pi-
riform cortex as well as downregulation of cellu-
lar proliferation in the dentate gyrus of the hippo-
campus (Morales-Medina et al., 2013). Procee-
ding from the revealed rough impairment of me-
mory storage in the animals through bulectomy
and taking into account engagement of bulbus ol-
factorius in migratory processes, one can propose
that these disturbances are as well related to the
impairment of migration of newly-formed neu-
rons in the mature animals.

The literature data demonstrate that downre-
gulation of NGF in the brain structures of the ma-
ture organisms promotes strengthening of diffe-
rentiation processes of the precursors of the ner-
vous cells, though its upregulation reflects
strengthening of proliferative activity of precursor
cells (Liu et al., 2014). The significant downregu-
lation of NGF in the hippocampus and left parietal
cortex in the rats 24 h later since intra-cerebral ad-
ministration of anti-SMAP antibodies, revealed in
the 4" series of studies, apparently, reflects
strengthening of the processses of differentiation
of the precursors of the cellular elements. Further-
more, the observed 3 days later downregulation of
NGF in the left parietal cortex is, perhaps, related
to continuing mighty cell differentiation, though
parallel upregulation of NGF in the hippocampus,
perhaps, induces increased proliferative activity.
Probably, the precursor cells, starting their diffe-
rentiation 24 h later from administration of
SMAP, migrate from the hippocampus into the
brain cortex. Moreover, 3 days later from the ad-
ministration of antibodies, in the hippocampus the
processes of cellular differentiation are strengthe-
ned for the purpose of restoration of a part of the
pool of the precursor cells lost due to their migra-
tion into the cortex.
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Perhaps, the revealed stimulatory effect of
the antibodies-mediated blockade of SMAP on the
formation of memory traces in the complex condi-
tioned models is directly related to its negative re-
gulatory activity regarding to differentiation of
cellular elements. Besides, earlier on the model of
embryonic development of Xenopus laevis we de-
monstrated that addition of anti-SMAP antibodies
to the incubation medium of the embryos accele-
rates noticeably their passing through the stage of
metamorphosis (Aminov, Mekhtiev, 2017). Hen-
ce, on the basis of the results obtained in this
study and earlier undertaken studies one can make
a conclusion that in the course of consolidation of
the obtained information in the brain structures of
the mature organisms differentiation and functio-
nal specialization of the newly formed neurons
occur, and these processes last continuously thro-
ughout the whole lives of the individuums.
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Yaddas izlorinin yaranmasi prosesinds hiiceyra differensiasiyasi mexanizmlorinin istiraka
A.9. Mehdiyev?, S.M. 9sadoval, S.B. Hiiseynov', Q.R. Vahabova?

'AMEA akademik A.Qarayev adina Fiziologiya Institutu
Azarbaycan Tibb Universiteti

Mogals gida mohkomlonmoasi ilo yaranan novbsli gagis ve instrumental differensiasiya sorti-reflektor model-
lorinds erkok sigovullarda yaddas yaranmasina, hamginin beyin strukturlarinda sinir boytiime faktoru (SBF)
miqdarina serotonin ilo diiz miitanasib slagads olan serotonin-modullu antikonsolidasiya ziilalinin (SMAZ)
anticisimlor vasitasilo blokadasmin tasirinin 6yronilmasina hasr olunub. Tadgigatlarin 1-ci seriyasinda nov-
bali gagis modelinds diizgiin cavablarin 80% saviyyasina ¢atmis sigovullarin beyin gabiginin anss va tops
nahiyalorinds SMAZ-in miqdar1 miioyyan edilib. Oyronilmis sigovullarm beyin gabigmin tops nahiyasindo
SMAZ-1n miqdarinin ciddi doracads azalmasi (p<0.001) miisahids olunur. Toadgigatlarin 2-ci vo 3-cii seriya-
larinda talim seanslarmdan avval sigovullara SMAZ-a gars1 anticisimlorin beyindaxili birdafalik yeridilmosi
kontrol (geyri-immun y-globulinlar) va intakt heyvanlara nisbaton onlarda verdislorin daha tez yaranmasina
((diizgiin cavablarin 50%-l1 meyar1; p<0.001), habels platformaya vo ya qola dogru birinci gagisin latent
dovriniin daha tez azalmasina (p<0.01) getirib ¢ixarir. Tadgigatlarin 4-cii seriyasinda sicovullara SMAZ-a
garst anticisimlorin beyindaxili yeridilmasi 24 s sonra hippokampda (p<0.001) va bas beynin sol tops nahi-
yasinds (p<0.001) SBF-nun migdarinin azalmasi ilo noticalonir. Halbuki, 3 giin sonra SBF-nun miqdarinin
sol tops gabiginda azalmas: (p<0.001), hippokampda iss artmas: (p<0.001) miisahids olunur. Giman edilir
ki, SMAZ-m anticisimlar ilo blokadasmnin yaddas izlorinin yaranmasina stimuloedici tosiri onun hiiceyrs ele-
mentlorinin differensiasiyasini neqativ tonzimlomasi ilo alagodardir.

Acar sézlar: Serotonin-modullu antikonsolidasiya ziilali, anticisimlar, yaddas, dolayr immuno-enzim
analizi, sinir boyiimoa faktoru, hippokamp, sol tapa gabigi
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Yuactue Mmexanu3moB kKjieTouHoi nuddepeHunanuu B npoiuecce GopMUPOBAHMS CJI€I0B NAMATH
A.A. Mextues!, II.M. Acanosal, I1I.B. I'yceiinos?, I'.P. Baradosa?

YUnemumym ¢usuonoauu um. axaoemuxa A.I'apaesa HAH Aszepbaiioncana,
2 A3epbatioscancruli MeOUYUHCKUL yHUGEpCUmem

Cratbs NOCBSAIIEHA U3YUYCHUIO BIMSHUS OJIOKaIbl aHTUTEJIAMH aKTUBHOCTH CEPOTOHHMH-MOAYJINPYEMOTO
anTHKOHCONMMAannoHHoro 6enka (CMAD), Haxomsamerocst B MpsIMON 3aBUCHMOCTH OT YPOBHS CEpOTO-
HUHA, Ha (OPMHUPOBAHHE TAMATH y KPBIC-CAMIIOB B YCIOBHO-PE(IEKTOPHBIX MOJENAX YepeloBaHUs
00EKEK U MHCTPYMEHTAIBHOTO An((HepeHNPOBaHUS C MUILEBBIM MOAKPEIJICHUEM, a TAK)KE HAa YPOBEHb
¢aktopa pocra HepBoB (DPH) B cTpykTypax romoBHoro mo3ra. B 1-ii cepum uccrnenoBaHuil B 3aThLIOY-
HOW M TEMEHHOH 00JacTsSX KOPBI TOJOBHOTO MO3ra Kpbic, HocTUrmmx 80% -To ypOBHSI MPaBHIBHBIX
OTBETOB, B MOJICJIN YePeOBaHHS OOESKEK METOIOM UMMYHO(PEPMEHTHOTO aHaIN3a ONIPEEIIsUI YPOBEHb
CMAB. brio o6HapyskeHo 3ametHoe cHmkernne (P<0.001) ypoBas CMADB B TeMeHHOH 001acTH KOPHI Y
00y4JeHHBIX KXUBOTHBIX. Bo 2-if n 3-i1 cepusax MCCIIeOBaHWN OJHOKPATHOE BHYTPHMO3TOBOE BBEICHUE
antuten kK CMAB kpbicaM 110 ceaHCOB 00y4YeHUs MPUBOAMIIO K 3HAUYUTEIIBHO Ooiee ObIcTpoMy (hopMupo-
BaHUIO y HUX HaBBIKOB (50%-i KpuTepuil NpaBUIBHBIX OTBETOB), YEM Y KOHTPOJBHBIX (HEUMMYHHBIC Y-
TIIOOYNHUHBI) M WHTaKTHBIX KXUBOTHBEIX (P<0.001), a Takke k Ooiee OBICTPOMY CHHIKCHHIO JIATEHTHOTO
nepuojga mepBoi mobOexxkn k mnardgopme wnum K peraary (p<0.01). B 4-ii cepum wuccnemoBaHuii
BHYTPUMO3roBoe BBeJeHHe KpbicaMm aHTUTed K CMAD uepes 24 9 BeI3biBano cHkeHue ypoBHs ®PH B
runmokamiie (p<0.001) u neBoit TemenHo# o61actu (P<0.001) romoBHOTO MO3ra, TOTAa KaK Yepe3 3 CyTOK
— cHmwxkenue ypoHs OPH B neBoif Temennoit kope (p<0.001) u moBbIlIEHHE €r0 YPOBHS B THIIIOKAMIIE
(p<0.001). Bo3moxHo, 4T0 cTUMYIHpyIoiee Bausaue 0710kaapl CMADB antutenamu Ha (GOpMHpPOBaHHUE
CJIEOB MaMATH 00YCJIOBJIEHO €ro HEraTUBHOM peryssinueil tuddepeHunanum KIeTOYHbIX 3JIEMEHTOB.

Knrouesvie cnosa: Cepomonun-mooyaupyemulii. aHmMuKOHCOIUOAYUOHHBLIL OelOK, anmumend, NaMsmb,

HeNpAMOU UMMYHOpEpMEeHmHubI aHAU3, PAKMOP POCMA HEPBOS, 2UNNOKAMN, 1e6asi MEMEeHHAA 00ACMb
KOpbl 20J108HO20 MO324
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