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Expression analysis of Microrna in Peripheral blood  
in Russian patients with Parkinson’s disease 

A.Kh. Alieva, E.V. Filatova, M.I. Shadrina, P.A. Slominsky
Institute of Molecular Genetics, Russian Academy of Sciences (IMG RAS), Moscow

Parkinson’s disease (PD) is one of the most widespread human neurodegenerative  
disorders caused by death of dopaminergic neurons. To date, a number of genes in-
volved in the pathogenesis of PD has been identified. However complete picture of  
the mechanisms of PD is unclear.

Currently, one of the most rapidly developing areas in molecular biology is study of  
a role of microRNA (miRNA) in normal and pathological conditions. The miRNAs net-
work is crucial for the normal development and survival of distinct neuronal populations. 
The suggestion that miRNAs might be directly causative of neurological disease is gain-
ing ground. In recent years, the considerable interest in the role of miRNAs in PD and in  
the neurobiology of dopaminergic neurons has yielded valuable insights. 

The aim of our work consists in the analysis of the gene expression of miRNA in  
peripheral blood of patients with PD. We carried out a bioinformatic analysis and selected  
11 miRNAs, according to their possible role in regulation of the expression of genes  
involved in the pathogenesis of PD.

The study of changes of the gene expression was performed by using reverse  
transcription and real-time PCR. The following groups of samples were analyzed: newly 
diagnosed untreated and treated patients with PD and healthy volunteers.

Consequently statistically significant differences in expression were revealed for four 
miRNAs (miR-7, miR-9, miR-9 # and miR-433) in the peripheral blood of patients 
with PD as compared with the control. These data suggest that these four miRNAs may  
be involved in the neurodegeneration in PD.

Effects of acute stress in endotoxin (LPS) on the 5-th metabolism  
in the midbrain in the mice differing in high hereditary  

predisposition to catalepsy

Bazhenova E.Yu., Tikhonova M. A, Tsybko A.S., Kulikov A.V.
Institute of Cytology and Genetics of Siberian Branch of  

Russian Academy of Sciences, Novosibirsk, Russia

Catalepsy is a form of passive-defensive behavior in response to stress. The involve-
ment of brain serotonin (5-HT) in the mechanism of catalepsy has been shown. The major 
gene of catalepsy was mapped on the distal fragment of chromosome 13 (59-70 cM) mice.  
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day) was administered subcutaneously for three weeks, while SO and Orx groups received  
vehicle alone. ACTH cells were identified by the peroxidase-antiperoxidase (PAP) im-
munohistochemical procedure. Changes in the ACTH cells were evaluated stereologically, 
while the ACTH levels were determined biochemically.

RESULTS
ACTH immunoreactive cells in Orc + G group were smaller and farkly stained in com-

parison with the controls. The volume density (%) of ACTH cells and blood level of ACTH 
in Orx + G group were significantly (P<0.05) decreased by 38 % and 70% respectively, 
compared to the corresponding parameters in Orx group.

DISSCUSION
In conclusion, genistein modulated immunohistomorphometric characteristics of the 

ACTH cells and decreased ACTH levels in blood, and thus showed “calming” effect on 
HPA axis, in an animal model of the andropause.

FURTHER RESEARCH 
The effects of genistein shall be tested on memory deficits and brain plasticity in  

aged rats.

Neuroanatomical and Cognitive Correlates of High-Functioning  
Autism and Asperger Syndrome: Relevance to Proposed  

DSM-5 Changes

Lindsay R. Chura, Dorothea L. Floris, Rosemary J. Holt, Simon Baron-Cohen  
and Michael D. Spencer

Department of Psychiatry, Autism Research Centre,  
University of Cambridge, Cambridge, UK

Background: Several lines of research have converged to suggest the corpus callosum 
(CC) may be central to understanding the pathophysiology of Autism Spectrum Disor-
der (ASD). Discrepancies remain, however, as to which subregions of the CC are affected 
in autism, and the question as to whether CC volume differs between individuals with 
High-Functioning Autism (HFA) and Asperger Syndrome (AS) remains unanswered. This 
question has relevance in the context of the proposed changes within DSM-5 that will 
consolidate HFA and AS into one diagnostic category:

Autism Spectrum Disorder

Objectives: (1) To test for volumetric differences in the CC in HFA and AS, and (2) 
to correlate volumetric differences in the CC with Autism Diagnostic Interview clinical 
measures and task performance.

The fragment containing the allele of high predisposition to catalepsy was transferred 
from the catalepsy-prone CBA strain to the genome of catalepsy-resistant strain AKR and 
AKR.CBA-D13Mit76 congenic strain was created. Interestingly, the parental AKR strain 
and congenic strain differ on sensitivity to bacterial endotoxin— lipopolysaccharide.

The aim of the study was to compare the effects of acute stress (restriction, 1 hour) and 
LPS (50 and 200 ug/kg) on the 5-HT metabolism in the midbrain in congenic AKR.CBA-
D13Mit76 strain with animals parental AKR and CBA strains. The midbrain was chosen 
because the 5-HT neuron cell bodies were located in this structure.

Restriction increased 5-HT turnover in mice CBA and AKR.CBA-D13Mit76 in  
the midbrain. However, 5-HT turnover was higher in the stressed AKR.CBA-D13Mit76 
mice compared with the stressed CBA and AKR mice.

LPS administration resulted in increased the levels of 5-HIAA in mice CBA and AKR.
CBA-D13Mit76 strains. LPS at the dose of 50 ug/kg increased 5-HT turnover only in 
the catalepsy-prone CBA and AKR.CBA-D13Mit76 strains. LPS at the dose of 200 ug/kg  
increased 5-HT turnover in all strains.

Thus, the distal fragment of chromosome 13 involved in the regulation of 5-HT metabo-
lism both under acute emotional stress and nonspecific immunity activation.

Immunohistomorphometric and hormone secreting characteristics  
of ACTH cells in an animal model of the andropause  

after treatment with genistein

Marjana P. Brkić, Verica Lj. Milošević, Vladimir Z. Ajdžanović,  
Branka T. Šošić-Jurjević, Branko R. Filipović

Institute for Biological Research Sinisa Stankovic, Belgrade, Serbia

INTRODUCTION 
Andropause, the culminating phase of aging in males, is associated with enhanced  

activity of hypothalamic-pituitary-adrenal (HPA) axis, followed by some stress-related 
psychiatric disorders. Genistein, the soybean isoflavone, is increasingly consumed as  
an alternative therapeutic for various symptoms of ageing. Since the data illustrating the 
effects of genistein on adrenocorticotrophic (ACTH) cells, the functional component 
of HPA axis, are rather scarce, the aim of this study was to examine the immunohisto-
morphometric and hormone secreting characteristics of ACTH cells in an animal model  
of the andropause.

MATERIALS AND METHODS 
Sixteen-month-old Wistar rats were divided into sham operated (SO), orchidectomized 

(Orx), and genistein treated orchidectomized (Orx + G) groups. Genistein (10mg/kg/
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(stimulates growth) for 4-6 hours, triggering a cascade of LIMK1, however, after 12 hours 
of BMP7 becomes repellent, using Ca2 +-dependent signaling pathway via TRPC. There 
are data about the dependence of LIMK1 translation from the neurotrophin BDNF in-
tracellular level. This growth factor signaling through the protein mTOR (mammalian 
target of rapamycin), and SC, interacting with miRNAs (miR-134), prevents silencing 
LIMK1 transcript. The results of these studies provide some understanding of epigenetic  
mechanisms of memory and other cognitive functions.

Publications:

1) Popov AV, Kaminskaia AN, Savvateeva-Popova EV. “Courtship behavior, commu-
nicative sound production and resistance to stress in Drosophila mutants with defective 
agnostic gene, coding for LIMK1”. Zh Evol Biokhim Fiziol. 2009 Mar-Apr;45(2):184-90.

2) Wen Z, Han L, Bamburg JR, Shim S, Ming GL, Zheng JQ. “BMP gradients steer nerve 
growth cones by a balancing act of LIM kinase and Slingshot phosphatase on ADF/cofilin”. 
Department of Neuroscience and Cell Biology, University of Medicine and Dentistry of 
New Jersey, Robert Wood Johnson Medical School, Piscataway, NJ 08854, USA. J Cell Biol. 
2007 Jul 2;178(1):107-19.

3) Dan, C; Kelly A, Bernard O, Minden A (Aug. 2001). “Cytoskeletal changes regulated 
by the PAK4 serine/threonine kinase are mediated by LIM kinase 1 and cofilin”. J. Biol. 
Chem. (United States) 276 (34): 32115–21.

4) Foletta, Victoria C; Lim Mei Ann, Soosairajah Juliana, Kelly April P, Stanley Edouard 
G, Shannon Mark, He Wei, Das Supratik, Massague Joan, Bernard Ora, Soosairaiah Juli-
ana (Sep. 2003). “Direct signaling by the BMP type II receptor via the cytoskeletal regula-
tor LIMK1”. J. Cell Biol. (United States) 162 (6): 1089–98.

Nitric oxide – mediated neurotransmission  
in mechanisms of epilepsy: behavioral and EEG study 

D. Hrnčić 1, A.Rašić - Marković 1, V. Šušić 2, D. Djurić 1, O. Stanojlović 1
1Laboratory for Neurophysiology, Institute of Medical Physiology ”Richard Burian”,  

Faculty of Medicine, University of Belgrade, Belgrade, Serbia
2Serbian Academy of Sciences and Arts, Belgrade, Serbia

Epilepsy is one of the leading neurological disorders. It is a consequence of imbalance 
between excitatory and inhibitory phenomena in the central nervous system (CNS), but 
mechanisms of its development still require further investigations. Experimental models 
represent one of the most powerful tools to better understand the mechanisms of epi-
leptogenesis. Nitric oxide (NO) is gaseous molecule with pleiotropic physiological and 
pathological effects in almost all organ systems and intriguing biological relevance, espe-
cially in the CNS where it acts as gaseous neurotransmitter. The role of NO in generation 
of epilepsy is highly contradictor, since there are evidences for its anticonvulsive, as well as 

Methods: High-resolution structural magnetic resonance images of the brain were 
obtained on a cohort of adolescent males (12-18 years) with HFA (n=19), AS (n=16), 
and controls (n=20). The CC was partitioned into the seven subregions according to the 
Witelson methodology and 100% of the dataset was traced by two independent raters.  
The CANTAB (Cambridge Neuropsychological Test Automated Battery) was adminis-
tered to test executive function. Structural neuroimaging data include CC subregion and 
total CC volume measurements relative to global white matter. Significant differences were 
observed between HFA and controls that were not present in AS subjects.

Summary: Significant differences in CC subregion size were found between HFA  
and controls, but not between AS and controls. This has implications for understanding 
cognitive deficits associated with ASD and for the proposed DSM-5 changes.

The functional role of the LIMK1 in the development  
and neuronal activity 

Dovganyuk K., Pupyshev A.
Saint-Petersburg State University, Saint-Petersburg, Russia

In recent years, many researchers have attributed to the enzyme LIMK1 participation in 
a large number of fundamental processes such as cellular development, or cognitive func-
tions. In case of its operation violation, LIMK1 causes the development of various cancers 
such as prostate cancer, breast cancer, melanoma, as well as intracranial aneurysms and 
Alzheimer’s disease. It is known that deletion of the gene LIMK1 may lead to the devel-
opment of Williams syndrome. This disease is characterized by impaired tonic muscle 
activity, problems in spatial thinking, there are also disturbances in verbal abilities. It is 
shown that the primary function of LIMK1 is to prevent the depolymerization of actin by 
inhibiting cofilin. In addition, it forms a functional interaction, thus modeling the func-
tion of proteins such as:

1. PAK1 and PAK4, which are important participants in intracellular signaling in the 
processes of cell differentiation;

2. neuregulin, which is important for the development of nerve and glial cells;
3. Cyclin-dependent-kinase inhibitor;
4. ROCK, which activates LIMK1 by phosphorylation, and thus, indirectly inhibits 

the actin depolymerization.

It is also shown that LIMK1 is involved in regulation of microtubule assembly and  
stability by phosphorylation p25/TPPP (tubulin polymerization protein), which destabi-
lizes microtubules. LIMK1 multifunctional protein associated with the regulation of neu-
ronal growth, synaptic stability, cell cycle, neuronal differentiation, etc. It is shown that  
the growth cone and their spines dendrite growth factor BMP7 acts as an attractant  
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The involvement of NO-mediated signaling
in PDT-induced death of neurons and glial cells

Kovaleva V.D., Berezhnaya E.V., Rudkovskii M.V., Uzdensky A.B.
Department of Biophysics and Biocybernetics, Southern Federal University,

Rostov-on-Don, Russia

Photodynamic therapy (PDT) is currently used in oncology, particularly, in treatment 
of brain tumors. We studied the possible role of NO-mediated signaling in photodynamic 
injury and protection of neurons and surrounding glial cells (GC). Crayfish stretch recep-
tor consisting of a single neuron enveloped by GC was photosensitized with alumoph-
thalocyanine Photosens (50 nM, 30 min incubation) and irradiated with laser diode  
(670 nm, 0.4 W/cm2). Application of NO generators 10 μM sodium nitroprusside and 
10 μM NONOate, reduced PDT-induced necrosis of GC and showed the same tendency 
to decrease neuronal necrosis. These compounds did not influence significantly PDT-in-
duced apoptosis of glial cells. Inhibitor of neuronal NO-synthase L-NAME (1mM) sig-
nificantly increased the percent of PDT-induced necrotic glial cells but did not influence 
neuronal necrosis. This confirmed the anti-necrotic effect of NO on glial cells and in-
volvement of neuronal NO synthase in protection of glial cells. 1 mM L-NAME, 1 mM 
L-NNA, another inhibitor of neuronal NO-synthase, as well as 50 μM S-Methhylisothio-
harnstoff Sulfat (SMT), inhibitor of inducible NO synthase protected glial cells from  PDT-
induced apoptosis. Therefore, NO may be involved in PDT-induced apoptosis of glial cells.  
Inhibition of NO-activated protein kinase G with 10 μM KT5823 decreased the per-
cent of necrotic neurons but not glial cells. Therefore, protein kinase G was involved in  
PDT-induced necrosis of GC, possibly independently on NO. KT5823 also increased 
the level of GC apoptosis indicating the anti-apoptotic role of protein kinase G. Thus 
NO is involved in regulation of PDT-induced necrosis of neurons and glial cells as well  
as in apoptosis of glial cells.

Assessing the relationship between the behavioral reactions  
and the character of audiogenic seizures  

in rats Krushinsky-Molodkina 

Krivopalov S.A., Yushkov B.G.
Institute of Immunology and Physiology of the Ural Branch  
of the Russian Academy of Sciences, Ekaterinburg, Russia

The clinical picture of epilepsy is described not only by seizures. Typically, the dis-
ease is accompanied by changes in the behavior of the patient, which nature depends on  
the severity of established disease.

Purpose. The main aim of researches was to establish the relationship between the  
behavioral reactions and the character of epileptiform seizures in Krushinsky-Molodkina rats.

proconvulsive properties. Therefore, we investigated NO-mediated signaling pathways in 
mechanisms of epileptogenesis using homocysteine-thiolacotne- induced seizures in rats.

We used L-arginine, NO synthase (NOS) precursor and L-NAME, non-selective NOS 
inhibor to modulate NO levels 30 min prior to homocysteine thiolactone itraperitoneal 
administration to rats. The selective inhibiton of nNOS an iNOS were achieved by 7-itroin-
dazole and aminoguanidine, respectively. Convulsive behavior was assessed by seizure in-
cidence, latency to first seizure sign and seizure episode severity. Three gold-plated EEG 
recoding electrodes were implanted for continuous EEG signal acquisition.

L-arginine significantly decreased seizure incidence and the number of seizure epi-
sodes and the prolonged latency time to the first seizure. Opposite results were obtained  
using L-NAME. 7-nitroindazole and aminoguanidine showed tendency to potentiate  
homocysteine –thiolactone convulsive properties, both in behavioral and EEG parameters 
(increased appearance of spike-and-wave discharges in EEG).

These results indicated anticonvulsive role of NO in mechanisms of seizures.

Glial cell line-derived neurotrophic factor protects neurons and glial 
cells of crayfish stretch receptor from photodynamic injury

Komandirov M.A., Knyazeva E.A., Rudkovsky M.V., 
Fedorenko U.P., Fedorenko G.M., Uzdensky A.B.

Southern Federal University, Rostov-on-Don, Russia

Intercellular interactions play an important role in tissue reactions on external inju-
ries. Neurotrophic factors are mediators that transmit “survival signal” in nervous system.  
We studied the influence of the glial cell line-derived neurotrophic factor (GDNF, 10ng/
ml) on photo-induced changes in neuronal activity and ultrastructure and death of neu-
rons and glial cells (GC) to investigate the role of neurotrophic intercellular interactions 
under photodynamic injury. Crayfish stretch receptor (SR) was the model object in this 
research. Cells were photosensitized with aluminophthalocyanine “Photosens” and illu-
minated by diode laser (640nm). To visualize morphologic features of photo-induced ne-
crosis of neurons and GS and apoptosis of GS we used the method of dual fluorochroming 
of specimens with propidium iodide and Hoechst 33342. Photodynamic injury caused 
the necrosis of neuron and GS and apoptosis of GS. GDNF significantly reduced the level 
of photo-induced cell death both necrosis and apoptosis. After 30 minutes illumination 
in presents of GDNF ultrastructure of cells were more saved than without one. There 
was the segregation in the Nissl bodies abundant in ribosomes, cisterns of endoplasmic 
reticulum (ER) and mitochondria. Many ribosomes and polysomes mean that protein 
synthesis was saved and proteins were sorted and packed in dictyosomes to be trans-
ported to the periphery of neurite. Hereby, GDNF protected neurons and GS of SR from  
photo-induced damages.



12 13

International Summer School: 
“Neurogenetics. Unraveling behavior and brain mechanisms using modern technologies”

20-25.08.2012

International Summer School: 
“Neurogenetics. Unraveling behavior and brain mechanisms using modern technologies”

20-25.08.2012

The effects of caudal hippocampus lesion on spatial learning  
and exploratory behavior in bank voles 

Lebedev I.V., Bezriadnov D.V., Kuptsov P.A., Deacon R., Pleskacheva M.G.
Lomonosov Moscow State University, Moscow, Russia

P. K. Anokhin Inst. of Normal Physiology RAMS, Moscow, Russia
University of Oxford, Oxford, United Kingdom

The functional heterogeneity of hippocampus along its longitudinal axis was found 
in many studies, however the functional specificity of its different parts, is not clear,  
especially the involvement of caudal part in spatial behaviour.

The effects of bilateral lesion (NMDA injection, about 1/3 of the whole hippocampus) 
on spatial learning and exploration were studied in bank voles (Clethrionomys glareo-
lus). Previously we showed, that the voles performed Morris water maze task better than 
laboratory mice and that they have a larger hippocampus, especially in its caudal part. 
The male voles were tested in open field and in Morris water maze. Also the spontaneous 
alternation in T-maze was studied. EthoVision system (Noldus) was used for videotrack-
ing and the registration of behaviour scores.

Open field track segmentation (Segment Analyzer program) revealed the increased per-
centage of high-speed segments (mean velocity 72-90 cm/s, length 85-94 cm) in lesioned 
voles as compared to control ones. Moreover the number of rearings was reduced in le-
sioned voles. Both findings allow to assume the impairment of exploratory behaviour. The 
lesioned voles acquired more slowly in the water maze and could not remember the exact 
platform location. However, no group differences were revealed in the T-maze, although 
rostral hippocampus lesion is known to impair spontaneous alternation in mice and rats. 
Thus caudal hippocampus lesion impaired spatial behaviour, if the vole freely moved in 
space of arena but not in narrow arms of maze. Rostral hippocampus was enough for 
spontaneous alternation, but not for successful learning in the water maze, where exact 
navigation from different start points to hidden platform is required. We can conclude that 
the effects of caudal hippocampus lesion on spatial behaviour depend on spatial task type.

 Supported by RFBR 070401287

Investigation of behavior of impulsive and self-controlled rats with  
local up-regulation of DRD1a expression in nucleus accumbens.

Levandovskaya A.A., Zaichenko M.I., Merzhanova G.Kh., Saloghin S.V.
IHNA & NPh RAS, Moscow, Russia

Human and animal behavior always has several characteristic features, for example “im-
pulsivity” which is expressed in tendency to make actions without long thinking and often 
fast-making decision that can be taken under the foreign influence. In rare case impul-
sive behavior can acquire pathological form. It’s known that the pathological impulsivity  
is involved in the number of psychiatric disorders: alcoholism and drug addiction  

Materials and Methods. Experiments were carried out on 4-6 month KM male rats of 
the, 250-300 g (n = 28), using video recording. Rat behavior was studied in the open-field 
tests. There are 15 parameters that characterize the locomotor, exploratory and emotional 
spheres of animal activity on arena. Provocation of convulsive activity was carried out 
in a special box equipped with a sound source (80 ± 2 dB). Eight phases of epileptiform 
seizure was identified. The total duration of seizures and duration of each separate phase 
was measured. All animals were divided into two groups according to seizure duration. 
The behavioral parameters of these groups were compared by using ANOVA and Mann-
Whitney test.

 
Results. KM rats with longer seizures had less activity in the open field, which mani-

fested itself mainly in exploratory behavior. They made rearings significantly rarely, and 
spent less time on the horizontal displacement. In addition, they had more pronounced 
freezing reaction. The investment of seizure phases to these relationships was difficult to 
determinate, despite the distinct relations between the described indicators and the total 
seizures duration.

Effect of 8-(trifluoromethyl)-1,2,3,4,5-benzopentathiepin-6-amine 
hydrochloride (TC-2153) on behavior  

and the BDNF gene expression in the mouse brain

E.A.Kulikova
Institute of Cytology and Genetics, Siberian Branch of Russian Academy of Sciences, Novo-

sibirsk, Russia

The creation of effective psychotropic drugs is the key problem of psychopharmacology. 
Natural compounds and their synthetic analogues attract particular attention. The effect 
of a new synthetic analogue of varacin, 8-(trifluoromethyl)-1,2,3,4,5-benzopentathiepin-
6-amine hydrochloride (TC-2153), on the behavior and the expression of the genes coding 
BDNF (Brain-Derived Neurotrophic Factor, Bdnf) and CREB (cAMP response element-
binding protein, Creb) implicated in the mechanism of psychotropic drug action in the 
brain of mice of ASC (Antidepressant Sensitive Catalepsy) strain was studied. Acute per 
os administration of 20 or 40 mg/kg, but not 10 mg/kg of TC-2153 significantly decreased 
hereditary catalepsy. At the same time, in the open field test 10 or 20 mg/kg of TC-2153 
did not influence the locomotor activity, grooming or time spent in the center, while the 
highest dose of the drug (40 mg/kg) significantly reduced time in the center without any 
effect on locomotion and grooming. Chronic TC-2153 treatment (10 mg/kg for 12-16 
days) did not influence the behavior in the open field but significantly attenuated cata-
lepsy and increased Bdnf mRNA level in the hippocampus. The results suggest that 1) 
TC-2153 is a new drug with potential psychotropic and anticataleptic activities; 2) BDNF  
is involved in the molecular mechanism of TC-2153 action.
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During the experiment the rats of two strains were exposed to single emotional-painful 
stress procedure according to scheme proposed by K.Hecht for the experimental neuroti-
sation (Hecht et al., 1972). Rats with an active state of NMDA-receptors, as well as groups 
of rats which preliminarily received an injection of NMDA-receptor channel inhibitor 
ketamine, were taken into experiment. The histone H3 methylation level was evaluated by 
immunocytochemistry method applied to fixed hippocampal sections.

Preliminary results suggest the influence of genetically determined properties of the 
nervous system to the functional state of epigenetic code in intact as well as stressed ani-
mals. At the same time, two strains show common tendencies in histone H3 methylation 
level shift both under stress and NMDA-receptors inactivation.

References:
1. Hecht K., Treptov K., Choinovski K., Peschel M. Die raum-zeitliche organisation der 

reiz-reaktion-beziehungen bedingtreflectorischer prozesse. – Yena: Fischer. 1972. 213 p.
2. Lubin F.D. Epigenetic gene regulation in the adult mammalian brain: multiple roles 

in memory formation// Neurobiology of Learning and Memory. – 2011. – Vol. 96. –  
pp. 68-78.

3. Weaver I.C.G.  Toward an understanding of the dynamic interdependence of 
genes and environment in the regulation of phenotype/ from: Brain, behavior and 
epigenetics (ed. Petronis A., Mill J.). – Springer-Verlag Berlin Heidelberg, 2011 –  
pp. 209-243.

Defining the role of Foxp2 in cortical development and function.

Medvedeva Vera, Mombereau Cedric, Groszer Matthias
Institute du Fer a Moulin, Inserm, UPMC, Paris France

A missense mutation in the DNA-binding domain of the forkhead box transcription 
factor Foxp2 causes a severe speech and language disorder in humans. Affected individu-
als suffer from verbal dyspraxia (Lai et al., 2001), impaired motor learning of complex 
coordinated mouth movements accompanied by a wide array of linguistic deficits which 
suggests the involvement of both motor and cognitive circuits. Current data strongly sup-
port a role for Foxp2 in corticostriatal and olivocerebellar circuitries involved in motor 
control. However the function of Foxp2 in the cerebral cortex and its involvement in the 
establishment of cognitive and behavioral traits are largely unknown.

To characterize Foxp2 expressing neurons in cortical layer VI, comprising heterogenous 
and poorly studied neuronal subpopulations, we have generated Nex-Cre loxed Foxp2 
mice; this model restricts Foxp2 deletion to cortical pyramidal neurons. Gross morpho-
logical analysis of mutant mice did not reveal major abnormalities. However, prelimi-
nary behavioral results suggest that cortical Foxp2 is involved in sensorio-motor gating  
mechanisms and dopamine-dependent locomotor activity, suggesting activity depend-
ent functions. We are currently using bacTRAP technology to identify Foxp2 dependent  
transcriptional regulation.

[Peterson J.B. et al., 1992], attention deficiency and hyperactivity [Moeller F.G. et al., 
2001], manias and antisocial behavior [Stevens A. et al., 2004]. The intensity of dopamine 
neurotransmission between neurons in the ventral-tegmental area – nucleus accumbens 
– frontal cortex pathway is often considered as one of the principal factors forming impul-
sive and self-controlled behavior [van Gaalen et al., 2006; Cardmal et al., 2001; Kalenscher 
et al., 2005]. Our work is dedicated to the investigation of contribution of dopaminergic 
system in control of impulsive/self-controlled behavior.

Experiments were performed on male Wistar rats. The discrimination between  
impulsive and self-controlled animals was performed based on the selection the amount 
of meal: small amount in short time after stimulus vs. greater amount in longer time.  
In pilot experiments group of animals were injected by rDRD1a-gene bearing lentiviruses 
into nucleus accumbens for local increase of DRD1a expression. Before injections proper 
expression of viral-delivered DRD1 were checked by ICC in HEK 293T cells and primary 
hippocampal neuronal culture. Two weeks after viral injections the differences in animal 
behavior were fixed in the same behavioral paradigm. Received data were analyzed relative 
to control viral injections and data of these animals before viral injection.

NMDA-receptors activity state influence histone H3 methylation  
level in hippocampal pyramidal neurons of rats with different nervous 

system excitability thresholds under single stress 

Anna Levina
Pavlov Institute of Physiology RAS, Saint-Petersburg, Russia

At the moment, the role of epigenetic mechanisms in regulation of expression of genes, 
associated with the central nervous system functioning and its pathological states, is one 
of the most topical problems in the field of neurogenetics and behaviour genetics. Epige-
netic processes, on the one hand, directly and rapidly connect the environmental signals 
to the genome activity. On the other hand, it is interesting in what extent the functioning 
of those mechanisms itself is determined by genotype.

The present study was held on a model consisting of two rat strains with different nerv-
ous system excitability thresholds, demonstrating also differences in a range of stress 
response parameters. Among them are effects on hippocampus, which was found to be 
highly vulnerable to stress.

NMDA-sensitive glutamate receptors were taken into consideration as one of the key 
elements of the stress-response signaling cascade in glutamatergic neuronal systems like 
the Ammon’s horn of the hippocampal formation. NMDA-receptors functional state in-
fluences a wide range of regulatory mechanisms. Among them are covalent modifications 
of chromatine: according to literature data, NMDA-receptors activation under stress pro-
motes a shift in histones modification levels (Lubin, 2011). In the present work we took 
the histone H3 methylation at site Lysine 4 as an epigenetic marker, because it is associated 
with active transcription (Weaver, 2011).
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Material: Research conducted at the Centre of Speech Pathology and Neurorehabilita-
tion (Moscow). The study included 115 patients, 45-67 years old, with the ischemic stroke 
in the left hemisphere and speech disorders. Included patients were both with primary and 
regular admission during the course of neurorehabilitation. The lenght of neuroreabilita-
tion treatment course was from 45 to 90 days.

Methods: Neuropsychological examination of verbal and non-speech cognitive func-
tions (praxis, gnosis, memory, voluntary control, neurodynamics) was transformed in the 
quantitative data. Neuropsychological examination was carried out at the beginning of the 
course of neurorehabilitation and at the final week. Above mentioned cognitive functions 
were assessed using the Raven’s progressive matrices. The volume of lesions was deter-
mined by magnetic resonance imaging (MRI). Allelic polymorphism of  BDNF, COMT, 
DRD2, CHRM2 was assessed by polymerase chain reaction (PCR) 

Results: The results of the pilot phase show the superiority in cognitive reabiliation in 
patients with ValVal genotype in comparison to ones with MetMet genotype. The ValMef 
patients have intermediate value.

Evaluation of Memory Status following Administration  
of Depo-Provera in Female Wistar Rats

Oyekunle O. A 1, Alabi M. A 1 and Okojie A.K 2
1Physiology Department, Ladoke Akintola University of Technology,

Ogbomoso, Oyo state,Nigeria
2Physiology Department, University of Benin, Benin City, Edo state, Nigeria

The effect of Depo-Provera (medroxyprogesterone) was investigated on the memory 
status of actively reproducing rats using Y-maze apparatus. 24 female rats were randomly 
selected in to two groups. Low dose (100mg/1ml MPA) and High dose (200mg/1ml MPA) 
respectively, dose delivered by intramuscular injection for the period of 3 weeks. The re-
sult showed a significant weight gain in the low and high dose (P < 0.05) respectively.  
The exploratory activities (memory) of the animals in low dose group did not show any 
level of significance. However, high dose MPA produced a significant (P < 0.05) decrease 
in cumulative alternations when compared with the control. Therefore, Depo-Provera  
despite being effective in modulating hormonal interaction to prevent conception  
in actively reproducing females, learning and memory depression could be one of  
the adverse effects.

The study of antidepressants as the NMDA receptor blockers 

Nagaeva E.I., mas., Barigin O.I., PhD.
Sechenov Institute of Evolutionary Physiology and Biochemistry of the Russian Academy  

of Sciences, laboratory of Biophysics of Synaptic Processes.
Saint-Petersburg, Russia.

Accumulating evidence indicates that the glutamatergic system, and in particular N-
methil-D-aspartate (NMDA) receptors, are involved in the pathophysiology of depres-
sion. At present a lot of different NMDA receptor blockers are known, and some of them 
(e.g. ketamine, MK801, phencyclidine) displayed antidepressant activity in different ani-
mal models and clinical studies. In line with this, preclinical and clinical observations 
show that antidepressant drugs are very effective NMDA receptor blockers and able to 
block NMDA receptors in micromolar, physiological concentrations. Such activity was 
shown for selective serotonin reuptake inhibitor – fluoxetine, and for tricyclic antidepres-
sant – desipramine.

The aim of our study was to reveal whether the ability to block NMDA receptors is es-
sential attribute of antidepressant drugs effect, or it is specific only for certain compounds. 
For this purpose we measured inhibitory activity on NMDA receptors of six different an-
tidepressant drugs. There were: two selective serotonin reuptake inhibitors – fluoxetine 
and citalopram; three tricyclic antidepressant drugs – tianeptine, desipramine and ami-
triptyline; one tetracyclic antidepressant drug – mianserin. The experiments were carried 
out on pyramidal cells isolated from rat brain CA1 hippocampal zone using “whole cell” 
patch-clamp technique.

We have revealed, that blockade of NMDA receptors is not an essential feature of antide-
pressant activity, as the tricyclic antidepressant drug – tianeptine did not show any block-
ade activity on NMDA receptors. However, such antidepressant drugs as desipramine, 
fluoxetine and amitriptyline have blocked NMDA receptors in micromolar, physiological 
concentrations. So, it is reasonable to assume that the ability to block NMDA receptors of 
these antidepressants might contribute to their therapeutic effect.

Genetic aspects of cognitive impairment in patients with ischemic 
stroke during neurorehabilitation

I. Orlov
Centre of Speech Pathology and Neurorehabilitation, Moscow, Russia

Aim: To determine the influence of allelic polymorphism of  BDNF, COMT, DRD2, 
CHRM2 on the recovery dynamics of cognitive impairment.
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It has been shown that group experience leads to reduction of male locomotor level by 
diminution of run duration and run frequency compared to those of males kept individu-
ally. This effect was observed for up to 3 hours after isolation from the group. Also males 
previously kept in a group demonstrated lower courtship and song production intensities 
than males kept individually.

Found changes in behavior are an example of operant learning. In a group males try  
to avoid close unpleasant contacts accompanied by kicks and wing threats from other  
insects. Therefore they run from individuals came too near and stop after the meeting with 
other male. Consequently, when a male stays alone it maintains the low locomotor index 
and when it is paired with a female it try to avoid any contact with that female.

Involvement of prefrontal cortex – dorsal raphe nucleus –  
dorsal periaqueductal gray matter pathway 

in modulation of defensive answers associated
 to anxiety and panic disorders

Paula Shimene de Melo Yamashita and Helio Zangrossi Junior
University of San Paulo – School of Medicine of Ribeirao Preto,

Sao Paulo, Brazil

The dorsal raphe nucleus (DRN), the main source of 5-HT projections to limbic areas 
involved in the regulation/genesis of anxiety and fear, is densely innervated by the medial 
prefrontal cortex (MPFC). The glutamatergic projection linking the MPFC to the DRN are 
shown to indirectly inhibit 5-HT cell firing, via activation of local GABAergic interneu-
rons as well as directly excite them. We have previously shown that stimulation of 5-HT 
neurons in the DRN impairs escape expression, a panic-associated defensive behavior, by 
facilitating 5-HT1A-mediated neurotransmission in the dorsal periaqueductal gray matter 
(DPAG). In the present study, we investigated the effect of activating the prelimbic cor-
tex (PL) on the escape response evoked by the elevated T-maze (ETM) and the electrical 
stimulation of the DPAG. We also investigated whether the blockage of 5-HT1A receptors 
in the DPAG interferes with the behavioral consequences of MPFC stimulation. Moreover, 
we investigated the effects of the activation of infralimbic cortex on the inhibitory avoid-
ance and escape evoked by ETM. Intra-PL injection of picrotoxin inhibited escape expres-
sion in the two experimental models used. This panicolyticlike effect was fully blocked 
by previous microinjection of WAY-100635 in the DPAG. However, intra-IL injection of 
picrotoxin impaired inhibitory avoidance acquisition, but also increased locomotion in 
the open field, suggesting a general stimulatory motor effect. The results suggest that the 
activation of the PL, but not the IL, excites 5-HT neurons in the DRN, leading to 5-HT 
release in the DPAG which ultimately has a panicolytic-like action.

Stress-reactivity and behavioral consequence of social stress in rats

Pakhol’chenko Victoria
Taras Shevchenko national university of Kyiv, Kyiv, Ukraine

A novel model of social stress in rats was used that gives equal possibility to both ani-
mals to become a “winner” or “loser”. Before the stress, animals were tested in Open Field 
(OF) test and Black-White box (BW) test to detect initial locomotor and anxiety level 
in rats. To evaluate stress-reactivity, the part of rats after social stress were subjected to 
acute foot-shock stress. Thereby, all rats were divided on 4 groups: control, acute foot-
shock stress (1mA, 20min), social stress group (14 days of social stress) and combined 
stress group (rats were subjected to acute foot-shock stress after social stress). Elevated 
plus maze (EPM), Social interaction test (SI), Radial maze (RM) were used to examine 
behavioral activity. Acute stressed rats demonstrated lower level of exploratory activity 
(p=0.03) in EPM, decreased amount of time spent in contact with another rat (p=0.0067) 
and decreased vertical activity (p=0.0125) in SI test. “Winners” from social stress group 
and combined group demonstrated higher total time spent in contact with another rat 
(p=0.001 and p=0.00009 respectively) in SI test, and elevated level of exploratory activity 
in EPM (p=0.02). Decreased level of exploratory activity (0.04) in SI test and decreased 
level of emotionality (p=0.005) in EPM were observed in “loser” rats from social stress 
group. It was interesting that “loser” rats from social stress demonstrated decreased learn-
ing ability (p<0.05), whereas “loser” rats from combined stress group didn’t show such 
decreasing. So, one can conclude that acute stress differently affect loser and winner rats.

Influence of individual experience on locomotion activity  
and courtship behavior of Drosophila males

Panova A. A.
Pavlov Institute of physiology RAS, Sankt-Petersburg, Russia

It is known that previous social experience can modify further behavior of Drosophila 
melanogaster. This phenomenon has been studied with regard to sexual and aggressive 
experience of males and there have been a few researches of the influence of keeping males 
in a group on their further behavior. We have assessed the influence of group experience 
on locomotor behavior of males, intensity of courtship and parameters of their song pro-
duction.

Males of Drosophila melanogaster, wild-type strain Canton-S, were collected without 
any anesthesia soon after eclosion and kept under standard conditions 3-5 days of age. 
There were two groups of males: housed individually and in a group of 10-20 flies.
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ER Ca2+ leak channels controlling steady-state ER Ca2+ levels. It was found that many  
FAD mutations in PS1 gene result in disrupted store-operated calcium channels activity.  
To determinate the influence of FAD presenilins mutations on SOC channels we per-
formed a series of patch-clamp experiments in whole-cell mode and series of Ca2+ 
imaging experiments with Fura2-AM with cell models of FAD. Analysis of SOC activ-
ity in triple transgenic mice hippocampal neurons (3XTg mice; KI-PS1M146V, Thy1-
APPKM670/671NL, Thy1-tauP301L), and Neuro2a mice neuroblastoma cell line with 
FAD PS1 mutants expression reviled that SOC impairments ceased by changes in leak 
channel function of mutated PS1. Pharmacological inhibition of gamma-sectretase and 
expression of the loss of gamma-sectretase function mutant showed that Notch and APP 
signaling do not affect SOC activity.

The Spatial and Temporal Parameters Correlative Variation  
of 5-HT Receptors

Sadvakas Aiman,
Asfendiyarov Kazakh National Medical University, Kazakhstan

The animal’s behavior is caused by a specific neurochemical regulation, and selection 
of animals on a particular type of behavior is essentially the selection of a certain type 
of neuron chemism of brain on a functional activity of brain systems and metabolism of 
neurotransmitters involved in the regulation of behavior (Popova, 1980).

Serotonin (5-HT) is one of the main factors by which the genetically determined physi-
ological control of defensive behavior is a major mediator of the brain. There are a number 
of published data demonstrating the important role of 5-HT in the regulation of various 
physiological processes and many forms of behavior (Popova, 1978; Jacobs, Fornal, 1995; 
Lucki 1998). Amazing polyfunctionality of serotonin is primarily due to the presence of 
numerous receptors that mediate the effect of this neurotransmitter in neurons (Saud-
ouandHen, 1994, Popova and Kulikov 2003). To date, using molecular biological tech-
niques revealed 14 different serotonin receptors in the mammalian brain-expressed. These 
receptors are classified into seven types, belonging to two super-families (SaudouandHen, 
1994; Barnes, Sharp 1999).

Among a huge variety of 5-HT1A receptor subtype plays a key role in the auto-regu-
lation of the activity of serotonin neurons and neurotransmitter secretion, and therefore 
involved in the regulation of all forms of behavior and mental processes controlled by 
the serotonin (Barnes, Sharp 1999). Moreover, there are numerous details of participation 
5-HT1A receptors in the mechanism of depressive psychosis (Maes, Meltzer, 1995) and of 
the most well-known antidepressants (Borsini, 1994; BlierdeMontigny 1994) and anxio-
lytics (DeVryetal. 1991; Handley, 1995).

Optogenetics tools in research of AMPA  
receptors activity and epilepsy

 Potanina A.V.1, Mukhina I.V. 2
1 Nizhny Novgorod State University, Russia

2 Nizhny Novgorod State Medical Academy, Russia

There are many different methods for visualization and control of neuronal activity. 
For the last decades such equipment as the optogenetics, has wide development. It is  
connected with that this equipment has a number of advantages.

Before the optogenetics has wide development researchers used caged-molecules. 
But caged-molecules possess ability to high diffusion that limits spatial permission.  
The optogenetics against allows activate or inactivate single interesting neuron.

It’s known that light-activated proteins allow visualizing of glutamatergic neurons.  
It’s possible because gene NpHR is expressed in these neurons exclusively. To activate this 
gene it’s necessary to incorporate channelrhodopsin (light-activated protein) in promoter 
of Ca2+/calmodulin-dependent protein kinase II a. Under the light it’ll be possible to  
observe for excitation processes only in glutamatergic neurons.

To observe for inhibition processes it’s necessary to incorporate halorhodopsin (light-
activated protein also) in neuron – specific promoter – Thy1. Thy 1 shall be incorporated 
in neuronal cells in turn.

So simultaneous using of these two proteins allows observing both types of neurotrans-
mission on the single – neuron level.

Our aim is researching both types of neurotransmission simultaneous under  
the epileptic condition.

For this task we plan to modulate epilepsy via ischemia and to use ontogenetic tools 
which were described above.

Mutations in Presenilin-1 gene linked with familial  
Alzheimers’s disease cease calcium homeostasis impairments  

through the ER leak channel function 

M. Ryazantseva, A. Pupyshev, L. Glushankova, E. Kaznacheyeva.
Institute of Cytology RAS, Sankt-Peterburg, Russia

Familial Alzheimer’s disease (FAD) mutations in presenilin-1 (PS1) gene have been 
linked to Ca2+ signaling abnormalities. The cleaved PS1 is a catalytic component of  
a gamma-secretase, which cleaves the Notch protein and the amyloid precursor pro-
tein (APP) and releases the amyloid beta-peptide, uncleaved PS1 function as passive 
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All living organisms in the evolution of genetically perpetuate these or other natu-
ral rhythms. If you change the activity of transcription factors may vary and rhythmic  
expression of genes under the control of (clock-controlled genes) and, consequently,  
the cellular processes mediated by these genes. Uniqueness and individuality of each 
neuron structure having a complicated switching apparatus and methods of connection 
between them are the morphological basis of extreme plasticity of the brain, especially 
the great polymorphism of neurons in the cortex of the human brain (Polyakov 1973). 
Therefore, the brain has a large number of neurons of various origin (Sakharov 1974), 
with different genetically determined functional activity, is the device that can capture 
and process all the variety of sensory information in a constantly changing environment,  
even without prior experience.

In some cases, different types of cells have the same receptors, but also respond to li-
gand in different ways by different intracellular mechanisms are physiological response.  
The revised rate of signal transmission from the primary messenger to cell surface recep-
tors may lead to different physiological effects in the form of receptor-indirect endocytosis.

There is different gene expression at the mRNA level. We can say that a certain specific-
ity of the regulatory regions of DNA with respect to receptor complexes, due to the differ-
ent spatial and temporal regulation of gene expression parameters, explaining the correla-
tive variation in behavior. That is, the evolutionary mechanism of adaptation to different 
environmental signals leads to different functional organization of the same receptors.

This statement is indirectly proved by the fact that the developed method for quan-
titative determination of gene expression (Naumenko, 2006) allowed for the first time  
to investigate mRNA levels of 5-HT1A receptor in the brain structures of animals with 
various genetically determined forms of defensive behavior - aggressive behavior (offen-
sive and defensive) , fading reactions (catalepsy), and hibernation. And in the experiments 
revealed that 5-HT 1A receptor is involved in the regulation of aggressive behavior, acous-
tic startle reflex and depression behavior in rodents (Nanry, Tilson 1989; Overstrectetal., 
1995). This gave reason to believe the gene encoding the 5-HT1A receptor is the most 
probable molecular link between catalepsy, aggression, behavior and depression startle 
reflex.

Thus, different spatial and temporal parameters of activation of 5-HT receptors have 
led to different specific response of neurons in the development of catalepsy, aggression, 
startle reflex and depression. This is also consistent with the following statement - genetic 
differentiation of neurons in the perception of stimuli of different modalities, different 
spatial and temporal parameters of the processing of incoming information in different 
parts of the brain has led to an increase in the number of neurons and the complexity 
of the system of contacts between them in the process of progressive evolution of higher 
nervous activity.

Participation of the IL6ST gene in IL-6 sensitivity regulation 
in mice with different predisposition to catalepsy 

Sinyakova N.A., Kulikov A.V., Bazovkina D.V., Tikhonova M.A., Popova N.K.
Institute of Cytology and Genetics of Siberian Branch of Russian Academy of Sciences, 

Novosibirsk, Russia

Previously it was showed that the main gene for the severe neuropathological syn-
drome - catalepsy is located in the fragment 111.35 – 116.14 Mb of chromosome 13. There 
was created congenic AKR.CBA-D13Mit76 mouse line by transferring this fragment of  
genome from catalepsy-prone CBA/Lac strain in the genome of AKR/J strain. In contrast 
to catalepsy-resistant AKR mice, AKR.CBA-D13Mit76 mice show CBA-like high predis-
position to catalepsy. This fragment of genome contains Il6st gene which codes gp130 pro-
tein - a subunit of IL-6 family cytokines receptor complex. Gp130 protein plays important 
role in neurodegeneration, neuroprotection and some pathological state development.

In current research it is showed that intraperitoneal introduction of IL-6 (3 mkg/kg) 
increases immobility time in pinch-induced catalepsy test only in AKR.CBA-D13Mit76 
mice (from 67,73±9,92 sec before IL-6 administration to 93,73±6,04 sec after drug admin-
istration, p<0,001) but not in AKR (from 17,39±5,52 sec in control mice to 24,82±7,59 sec 
after drug administration, p>0,05 ). It was revealed significant increase (p<0,001) of Il6st 
mRNA level in srtriatum in congenic mice compared to AKR, while there was no differ-
ence in the mRNA level in cortex, hippocampus, midbrain and hipothalamus between 
the strains. There were also no interstrain differences of glycosylated and nonglycosylated 
gp130 level in different brain structures.

In summary Il6st gene is involved in mechanism of cataleptogenic action of IL-6.  
Different sensitivity to IL-6 in AKR and AKR.CBA-D13Mit76 mice is probably associated 
with different transcription level of Il6st gene in striatum – structure which is involved in 
control of locomotor activity.

Proteomic study of epigenetic changes in expression of proteins in 
сrayfish nervous tissue under photodynamic treatment 

Sharifulina S.A., Kolosov M.S., Bibov M.Y., Demyanenko S. V., Uzdensky A.B.
Southern Federal University, Rostov-on-Don, Russia

Photodynamic therapy, a powerful inducer of oxidative stress, is used in oncology 
for destruction of tumor cells, in particular, for treatment of brain tumors. To study 
the mechanism of photodynamic damage to the nervous tissue, we investigated chang-
es in expression of 112 proteins in the ventral nerve cord of crayfish using the prot-
eomic microarray The Panorama Ab Gene Regulation Microarray (Sigma-Aldrich).  
At 2 and 11 hours after photodynamic treatment with alumophthalocyanine Photosens  
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Effect of central administration of glial cell line-derived neurotrophic 
factor (GDNF) on the expression of the key genes of the brain  

serotonin system.

A.S. Tsybko, V.S. Naumenko, T.V. Ilchibaeva, A.A. Semenova
Institute of Cytology and Genetics SB RAS,  

Laboratory of Behavioral Neurogenomics Novosibirsk, Russia

GDNF is the member of transforming growth factor-β superfamily and plays critical 
role in differentation, maintainence and surviving of brain dophamine neurons in the sub-
stantia nigra and striatum. There is some information about GDNF implication in activa-
tion of serotonin neurons in old rats. This aspect is very important, because ameliorative 
effects of GDNF on the memory and emotional state of Parkinsonian patients may link 
with serotonin system. However, there is a lack of data on the mechanisms and pathways 
of GDNF and serotonin systems interaction.

The aim of the work was to study the effect of GDNF on expression of the key genes 
of the brain serotonin system. Experiments were performed on antidepressant sensitive 
cataleptics (ASC/Icg) mouse strain, characterized by depressive-like behavior. Significant 
increase of tryptophanhydroxylase-2 mRNA level was shown 14 days after acute central 
GDNF administration (800 ng i.c.v.) in ASC mice. It was shown that central administra-
tion of GDNF led to increase of 5-HT1A receptor gene expression in midbrain. On the 
contrary, in the hippocampus the 5-HT1A receptor gene expression was significantly de-
creased. There was essential increase of 5-HT2A receptor mRNA level in the frontal cortex 
but not in the midbrain and hippocampus of experimental mice. There were no changes 
found in the brain 5-HT transporter mRNA level in GDNF-treated mice.

The obtained data indicate that GDNF may play a significant role in the fine-tuning 
regulation of the brain 5-HT system, that is realized both on functional and transcrip-
tional level.

The Study was supported by Grant of The Russian Foundation for Basic Research  
(No 11-04-00205-a)

Long-term exposition at different temperatures and thermosensitive 
TRP- channels gene expression in rat brain

Tuzhikova A.A., Voronova I.P., Kozyreva T.V.
Institution of the Russian Academy of Medical Sciences Research Institute 

 for physiology of Siberian Branch RAMS, Novosibirsk, Russia

Temperature sensitivity can vary both on the level of peripheral and central structures 
under a long-term effect on the organism specific ambient temperature which is called 

(1 mM, 670 nm, 50 J/cm2) the total level of protein acetylation was reduced that influenced 
transcription, nuclear import and microtubule functions. The level of DNA methyl trans-
ferase DNMT1 that methylates cytosine residues at thus regulates gene expression was 
also decreased. HDAC-1 that promotes a “closed” chromatin conformation and typically 
leads to repression of gene activity as well as CENP-E that is one of the motors responsible 
for chromosome movement and spindle elongation were overexpressed. At 2 but not 11 
hours post-treatment the level of AP-1/c-Jun that regulates gene expression in response 
to a variety of stimuli and controls a number of cellular processes including differentia-
tion, proliferation, and apoptosis was increased. Thus, PDT induces complex response of 
the crayfish nervous tissue that includes epigenetic changes in the expression of various  
regulatory proteins. The work was supported by RFBR and Minobrnauki RF grants.

The role of protein synthesis in the development  
of posttraumatic stress disorder in mice 

Toropova K.1,2, Anokhin K.2,3
1Lomonosov Moscow State University (Moskow, Russia)

2NBIC Centre, Kurchatov Institute (Moskow, Russia)
3P.K. Anokhin Institute of Normal Physiology (Moskow, Russia)

Posttraumatic stress disorder (PTSD) belongs to the most frequent psychiatric disor-
ders. Despite a broad interest in research on PTSD, the basic neurobiological mechanisms 
of this illness are still poorly understood. The purpose of this study was to evaluate the role 
of protein synthesis in the behavioral sensitization and traumatic memory formation in a 
mouse model of PTSD.

In our PTSD model, we used an electric footshock as the aversive encounter. 7 days after 
footshock application mice were reexposed to the shock context and their freezing re-
sponse was recorded as a measure of conditioned (associative) fear memory. 24 hours later 
the freezing response to a neutral tone in a novel environment was scored as a measure of 
sensitized fear reaction. 24 hours after sensitized fear test, mice were tested in the elevated 
plus maze to access trauma-induced alterations in anxiety-like behavior.

Administration of protein synthesis inhibitor cycloheximide (100 mg/kg, i.p.) 30 min 
prior to a single footshock application (2 s, 1.0 mA) led to associative memory impair-
ment, exaggerated sensitized amelioration fear and decrease of anxiety-like behavior com-
pared to saline-injected controls. Cycloheximide injection before exposure to the intense 
aversive stimulus (three consecutive footshocks 10 s, 1.5 mA each) prevented behavioral 
sensitization and decreased anxiety level in the shocked mice, but had no amnestic effect. 

Our results suggest that the development of PTSD is associated with protein-dependent 
process which is similar to the memory consolidation. Absence of amnesia in mice re-
ceived cycloheximide injection before intense trauma implies distinct neural mechanisms 
underlying associative memory formation and sensitization process in PTSD.
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to control external devices or to operate in software environment. We propose  
a general-purpose algorithm for exploring frequency patterns and organizing them 
into separate commands. It uses statistical parameters of EEG spectral components to 
define brain patterns and create a probabilistic (Bayesian) classifier to recognize them.  
We have also designed a training paradigm that allows user to form reproducible com-
mands and to perform adaptive tuning of machine throughout learning process.  
Our approach was successfully applied in 2-command interface and potentially could be 
used in those with bigger quantity of commands.

This work was supported by the Skolkovo Foundation, grant № 1110034.

A Point Mutation In Bmpr1b leads to a change in locomotor activity, 
anxiety behaviour and retinal electric transmission in mice

Xiaohe Yan, Oliver Puk, Susanne Weber, Sibylle Wagner, Matthias Klaften, Frank Thiele, 
Gerhard Przemeck, Helmut Fuchs, Martin Hrabé de Angelis, Jochen Graw

Helmholtz Center Munich, Institutes of Developmental and Experimental Genetics,  
Neuherberg, Germany

Purpose: The purpose of the study was the characterization of brain and retinal pheno-
type in ENU-induced Bmpr1b mutant mice.

Methods: The mutation was mapped by a SNP-based linkage analysis and candidate 
genes were sequenced. The brain and retina of the mutants were analyzed by immuno-
histochemistry. Functional testes included prepulse inhibition (PPI), electroretinography 
and the virtual drum.

Results: The underlying mutation affects the Bmpr1b gene, particularly by a T->G 
transversion in the splice donor site of intron10. The sequence analysis of Bmpr1b cDNA 
reveals that mis-splicing of exon10 is found in homozygous mutant. The mutants show 
irregular forelimb and hindlimb morphology, brachydactyly, irregular cartilage develop-
ment and enlarged optic disc. Male homozygous mutant show a significant PPI deficit 
at the 81dB intensity and a deficit globally, which indicates that a change in locomotor 
activity and anxiety behaviour. Electroretinography demonstrated a more rapid decline 
of the b-wave indicating a less efficient transmission of electric stimuli within the retina. 
Moreover, homozygous mutant mice show also almost no response to moving stripes as 
compared to the wild type mice. Analysis of the dentate gyrus and retina showed an in-
creased expression area of GFAP in postnatal mice.

Conclusions: The Bmpr1b mutation leads to a change in locomotor activity, anxiety 
behaviour and retinal electric transmission in mice, which is associated with the activation 
of glia cells. 

temperature adaptation. One of the possible molecular mechanisms can be a modi-
fication of genes expression, which is encode receptors of mediators or ion channels,  
in particular – recently opened thermosensitive ion channels TRP. Together they cover  
a range of temperatures, perceived by most of mammals.

The aim of our work was the researching of the gene expression of thermosensitive TRP-
channels in rat brain (hypothalamus, frontal cortex, hippocampus, midbrain), subjected 
to adaptation to different ambient temperatures.

The research was conducted on rats at line Wistar. The animals were kept in the con-
trast temperatures (at +20 +22 °C – control, at +4 +6 °C – cold adaptation) for 5 weeks.  
The expression of the TRP-channels genes was assayed by quantitative RT-PCR method.

Specific to the hypothalamus is a reduction of the mRNA level of the TRPV3-channel 
as a result of long-term exposure at a low temperature. It confirms the hypothesis that this 
ion channel is involved in the mechanisms of temperature adaptation at the level of gene 
expression.

For the first time the whole range of thermosensitive TRP-ion channels in different 
brain parts of the homoiothermal organism was studied. The obtained results allow us 
to approach the understanding of the physiological significance of thermosensitive TRP-
channels as well as the understanding of the involvement of a genomic level in the mecha-
nisms of temperature adaptation.

Classification of EEG spectral patterns for brain-computer interfaces.

A.N. Vasilyev
Biological faculty of the Lomonosov Moscow State University , Moscow, Russia

The basic idea of a brain-computer interface (BCI) is to create a communication channel 
between human and computer which is transforming different brain activities into exter-
nal commands and transmits them to controlled device. Recent studies are concentrated 
on so-called endogenous class of interfaces which allows user to directly transform inter-
nal (caused solely by intentions) brain states into operating commands.

An electroencephalography (EEG) in most biofeedback task considered as optimal 
method in terms of responsiveness to brain activity changes. This research covers problem 
of choice of adequate electroencephalogram features suitable for brain state estimation in 
different mental tasks performance, and their further classification (recognition) for use 
in BCI.

In present research the changes of oscillatory brain activity (EEG spectral compo-
nents) during mental task performance were transforming into output signals used  
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Post-graduate Training Network  
in Biotechnology of Neurosciences

BioN is the first Russian national level network of postgraduate schools in natural  
sciences, an intellectual innovation initiative to develop biotechnology applications  
in Russian life sciences. BioN is designed as a network of leading centers in different 
fields of neuroscience associated with the partner universities and research institutes.  
BioN promotes a number of coordinated activities, introduces common standards and 
practices and improves the quality of postgraduate education in the Russian Federation.

BioN is supported by the Education, Audiovisual and Culture Agency Executive Agency 
(EACEA) of the European Commission (eacea.ec.europa.eu/tempus/index_en.php) 

Partners of BioN Network

Russian partners:
Saint-Petersburg State University 
Lomonosov Moscow State University 
Nizhny Novgorod State University 
Southern Federal University 
Ioffe Physico-Technical Institute of the Russian Academy of Sciences
St. Petersburg Physics and Technology Centre for Research and Education  
of the Russian Academy of Sciences 
Institute of Higher Nervous Activity and Neurophysiology of RAS
Moscow State University of Psychology and Education
Association of Classical Universities of Russia

EU partners:
University of Helsinki, Finland 
Medical Research Council, UK 
University of Umeå 
Italian Institute of Technology 
Ecole Normale Superieure de Paris 
Individual Experts:
Vasily Klucharev, Erasmus University (Rotterdam), University of Basel
Ivan Pavlov, University College London

The role of neurotransmitters in the medial preoptic area  
in regulation of male rats sexual behavior

Zhuravleva Z., St.-Petersburg State University, Russia, St.-Petersburg
Volnova A., anna@AV2791.spb.edu, St.-Petersburg State University, Russia, St.-Petersburg

Druzin M., michael.druzin@physiol.umu.se, Umea University, Umea, Sweden 

Number of studies (Dominguez, et al., 2006; Simerly, 2004) show that medial preoptic 
area (MPA) is one of the most important areas of the brain involved in the regulation of 
sexual behavior in vertebrates(Dominguez , et al., 2006) on both behavioral and biochemi-
cal level. The role of glycine in the regulation of sexual behavior is still not clear (Malinina, 
Druzin and Johansson, 2006).

The aim of this study was to examine the effect of glycine microinjections in the medial 
preoptic area on sexual behavior of male rats.

Registration of males sexual behavior was held 1) before operational procedures, 2) after 
the cannulas implantation, and bilateral injections of 2 ml 100 mM glycine, 3) bilateral 
injections of 2 ml 0.9% NaCl; 4) subsequent bilateral injections of 2 ml 100 mM glycine. 
The concentration of glycine that was used was also tested on MPA dissociated neurons by 
«perforated patch-clamp» method.

During the analysis of the elements of sexual behavior of male rats we found a new 
reliable criterion for distinguishing ejaculation from intromissions: the number of male’s 
frictional movements during ejaculation is three times more than during intromissions. 
Comparison of the nature of the sexual behavior of males after bilateral microinjec-
tion of glycine in the MPS with that of intact males, and after microinjection of saline 
showed that glycine significantly increases the number of intromissions and mountings 
during the first two sessions, and also significantly increases the duration of sessions  
(from 250 to 450 seconds ).
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NotesCurriculum

BioN introduces a new curriculum available on a national level  
with optional teaching in English.

Educational activities Description Time

Seminars “Technologies  
of Neuroscience”

Scientific insights of  leading 
international neuroscientists

Each month

Modular courses Shot and intensive courses in  
Russian universities

Each month

Schools Regular schools in cognitive,  
cellular and computational  

neurotechnologies

Each 6 months

Practical placements in 
European universities

up to 3 months placements 
in EU partners of BioN

We invite young Russian neuroscientists to join our activities! 

www.neurobiotech.ru
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