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FROM THE CONFERENCE CHAIR 

 
 
DEAR COLLEAGUES, 
 
IT IS OUR GREAT PLEASURE TO WELCOME YOU TO THE 14TH ANNUAL INTERNATIONAL 
NEUROSCIENCE “STRESS AND BEHAVIOR” CONFERENCE, THIS YEAR HOSTING SCIENTISTS FROM 
OVER 30 COUNTRIES WORLDWIDE.  
 
BACK IN LABORATORIES, WE HOPE THAT OUR RESEARCH PROGRESSES, AND THAT WE MAKE NEW 
DISCOVERIES. SOMETIMES THOUGH, RESEARCH MAY FALTER AS WE FIND OURSELVES UNABLE TO 
GRASP THE PROOF FOR WHY OR HOW THINGS OCCUR. CONFERENCES LIKE THIS HELP TO IGNITE 
CREATIVE IMAGINATION, AS HEARING NEW IDEAS ALLOWS US TO CONNECT THE DOTS OR LEADS US 
ON A TANGENT.  
 
AS TIME PASSES, WE FIND THAT THE TOOLS AT OUR DISPOSAL ARE RAPIDLY IMPROVING. BECAUSE 
OF TECHNOLOGICAL ADVANCES, “OMICSES”, NANO-BIOLOGY, AND NEUROIMAGING MAKE THE 
ANALYSIS OF BRAIN PHENOMENA A REALITY. BY USING SPECIAL IMAGING TRACERS OR LIGANDS THAT 
BIND STRUCTURES AND SEND OUT SIGNALS, WE CAN OBSERVE STRUCTURAL, PHYSIOLOGICAL, AND 
FUNCTIONAL CHANGES. THIS CAN ALSO ALLOW US TO SEPARATE NORMAL OR HEALTHY STRUCTURES 
AND FUNCTIONS FROM ABNORMAL ONES, OR TO DETERMINE IF A DRUG IS EFFECTIVE IN SLOWING 
DOWN THE PROGRESSION OF A DISEASE.  
 
AS THE TECHNOLOGY IMPROVES, WE MUST TAKE ADVANTAGE OF IT BY FINDING WAYS TO APPLY IT 
TO OUR WORK. THIS IS THE WAY TO APPROACH OLD PROBLEMS FROM NEW PERSPECTIVES, AND 
HOPEFULLY DISCOVER POTENTIAL INTERVENTIONS WHICH OBSTRUCT THE ONSET OF 
NEUROPSYCHIATRIC SYMPTOMS. 
 
OUR CONFERENCES ALWAYS SHOW THAT MANY PROMISING APPROACHES ARE AVAILABLE FOR 
BIOLOGICAL PSYCHIATRY RESEARCH TODAY. WE ALL HOLD THE HOPE THAT THE COLLECTIVE 
INSIGHTS WILL PROGRESS OUR UNDERSTANDING OF HOW STRESS INFLUENCES THE BRAIN, AND HOW 
IT IMPACTS THE LIVES OF THOSE WHO CHRONICALLY STRUGGLE TO OVERCOME THESE DEBILITATING 
DISEASES.  
 
THIS TECHNOLOGICAL PROGRESS, TOGETHER WITH THE BRAIN BEING THE MOST EXCITING PRODUCT 
OF NATURE, AND SCIENTISTS BEING VERY INQUISITIVE PEOPLE, WILL ENSURE THAT THESE GOALS 
WILL BE ACHIEVED. 
 
I LOOK FORWARD TO WELCOMING YOU IN ST. PETERSBURG! 
 
 
 

Allan V. Kalueff PhD, PhD 



 

 
Welcoming Address 

from the Program Committee Chair 
 

 
 
DEAR COLLEAGUES, 

 

I AM GLAD TO HAVE AN OPPORTUNITY TO GREET YOU IN SAINT-PETERSBURG.  

 

AS WE ALL KNOW, STRESS AND ITS CONSEQUENCES ARE ONE OF THE MOST URGENT PROBLEMS 
BOTH IN THE MODERN PRACTICE OF MEDICINE AND IN MEDICAL SCIENCE. IN THE AGE OF 
INFORMATION AVALANCHES AND HIGH VELOCITIES, STRESS AFFECTS ALL PEOPLE: THEIR HEALTH, 
THEIR BEHAVIOR, AND THEIR RELATIONSHIPS. ALL THIS MAKES THE REASON FOR OUR MEETING 
MORE THAN EVIDENT. WE ARE ALL DEVOTED TO OUR WORK AND ITS MAIN PURPOSE: TO MAKE 
HUMAN LIFE HAPPIER. 

 

BY ARRANGING THE CONFERENCE IN ONE OF THE MOST BEAUTIFUL RUSSIAN CITIES, WE HAVE MADE 
IT A GOOD TRADITION TO ENRICH OUR MEETINGS WITH A TOUCH OF HISTORY AND ART. DURING THE 
MEETING, YOU WILL ALSO HAVE AN OPPORTUNITY TO ATTEND ONE OF THE FAMOUS 
SAINT-PETERSBURG THEATRES, AND TO MAKE A JOURNEY ALONG THE RIVERS AND CHANNELS 
CRISSCROSSING NORTHERN VENICE – AS OUR BEAUTIFUL CITY IS CALLED DUE TO ITS ITALIAN 
ARCHITECTURE AS WELL AS TO ITS AFFINITY FOR WATER. 

 

WE AGAIN WOULD LIKE TO WELCOME YOU AT THE INSTITUTE FOR EXPERIMENTAL MEDICINE, THE 
RENOWNED PLACE WHERE AN OUTSTANDING RUSSIAN PHYSIOLOGIST I.P. PAVLOV WORKED. THIS 
YEAR OUR INSTITUTE TURNS 120 YEARS OLD, AND OUR CONFERENCE IS DEDICATED TO THIS EVENT. 
YOU WILL BE ABLE TO VISIT US DURING THE CONFERENCE, AND MY COLLEAGUES ARE LOOKING 
FORWARD TO SEE YOU THERE.  

 

YEARS AGO, WHEN CHOOSING THE EXACT TIME FOR OUR FIRST MEETING HELD IN 
SAINT-PETERSBURG, WE DECIDED ON THE MONTH OF MAY BECAUSE IT PROVIDES PARTICIPANTS 
WITH THE PLEASURE OF OUR WHITE NIGHTS BEAUTY. I SINCERELY HOPE THAT OUR CHOICE WAS A 
RIGHT ONE, AND THAT YOU WILL ENJOY THIS PHENOMENON, MAKING OUR CITY EVEN MORE SPECIAL. 
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CORDIALLY, 

 
 

Prof. Victor Klimenko MD, PhD 
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ABUSE RESEARCH. A. KALUEFF (USA) 
 
16.30-17.30  Symposium 1. Alcoholism and experimental models 
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PLENARY LECTURE 1. 120TH ANNIVERSARY OF INSTITUTE OF EXPERIMENTAL 
MEDICINE. V. KLIMENKO (RUSSIA) 
 
10.30-12.10  SYMPOSIUM 2. GENETIC ANIMAL MODELS OF BRAIN DISORDERS 

 
12.30-13.30    NOLDUS-OPEN SCIENCE Workshop 
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15.00-16.40  Symposium 5. Serotonin, Brain and Behavior 
 
17.00-18.00  Plenary Lecture 2. NPY AND STRESS. Z. Zukowska (USA) 
 
10.00-18.00     POSTER SESSION 
 

 
Day 4. May 19, 2010 

10.00-12.00  SYMPOSIUM 6. CLINICAL ASPECTS OF BIOLOGICAL PSYCHIATRY 
 
13.00-16.50  Symposium 7. Special Symposium of the Russian Society  
                        FOR BIOLOGICAL PSYCHIATRY (RSBP) 
 
 



 

 
Day 1. May 16, 2010  
 
PLENARY OPENING LECTURE  
NOVEL EXPERIMENTAL MODELS FOR DRUG ABUSE RESEARCH 
A. Kalueff 
PHARMACOLOGY DEPARTMENT AND NEUROSCIENCE PROGRAM, TULANE UNIVERSITY MEDICAL SCHOOL, 
NEW ORLEANS, USA 
 
DRUG ABUSE IS A COMPLEX, MULTIFACETED MENTAL HEALTH AND SOCIETAL PROBLEM. TO BETTER 
UNDERSTAND HOW DRUG ABUSE AFFECTS BRAIN AND BEHAVIOR, WE NEED NOVEL HIGH-THROUGHPUT 
EXPERIMENTAL MODELS OF THIS PATHOGENESIS. WHILE MOUSE AND RAT MODELS HAVE LONG BEEN USED 
IN THIS FILED, ZEBRAFISH (DANIO RERIO) EMERGE AS A USEFUL MODEL SPECIES FOR DRUG ABUSE 
RESEARCH. ACUTE SENSITIVITY TO DRUGS OF ABUSE, BEHAVIORAL RESPONSES TO CHRONIC TREATMENT 
WITH THESE DRUGS, TOLERANCE, AS WELL AS ACUTE (SINGLE) AND REPEATED WITHDRAWAL MODELS, 
HAVE BEEN DEVELOPED FOR ZEBRAFISH. THIS LECTURE WILL SUMMARIZE THE DEVELOPING UTILITY OF 
LARVAL AND ADULT ZEBRAFISH MODELS TO STUDY BEHAVIORAL AND PHYSIOLOGICAL ABNORMALITIES 
ASSOCIATED WITH DRUG ABUSE. 
 
 
Symposium 1. Alcoholism and experimental models 
Chair: A.Y. Egorov (Russia) 
 
THE INFLUENCE OF INDIVIDUAL EMOTIONAL CHARACTERISTICS ON ETHANOL 
PREFERENCE FORMATION IN RATS 
E.V. Filatova, E.O. Kutcher, A.Y. Egorov, O.B. Guzhova, K.O. Kulagina  

Sechenov Institute of Evolutionary Physiology and Biochemistry RAS, St-Petersburg, Russia 
 
INTRODUCTION: IT IS KNOWN THAT A NUMBER OF PSYCHOLOGICAL FACTORS (RELATION TO PROBLEM 
SITUATIONS, INFORMATION OVERLOADING, ANXIETY LEVEL, ETC.) INFLUENCE THE FORMATION OF CHRONIC 
ALCOHOL CONSUMPTION IN RATS. THE GOAL OF THE STUDY WAS TO INVESTIGATE THE INFLUENCE OF 
INDIVIDUAL EMOTIONAL CHARACTERISTICS ON THE FORMATION OF ETHANOL PREFERENCE IN RATS. 

MATERIALS AND METHODS: RESEARCH WAS CARRIED OUT ON 24 MALE WISTAR RATS. EIGHTEEN 
SPECIES WERE EXPOSED TO A COMPULSORY 10% ETHANOL SOLUTION INTAKE DURING A 12 WEEK 
PERIOD. THE CONTROL GROUP WAS COMPOSED OF 6 RATS WHICH CONSUMED WATER. BEFORE THE 
EXPERIMENT BEGAN, ALL RATS WERE GIVEN THE TWO-BOTTLE TEST TO ESTIMATE THEIR ETHANOL 
PREFERENCE. THE EMOTIONAL CONDITION OF RATS WAS ELUCIDATED BEFORE THE EXPERIMENT, AFTER 6 
WEEKS, AND AFTER THE EXPERIMENT, WITH THE OPEN FIELD TEST AND THE SUOK-TEST. 

RESULTS AND DISCUSSION: AFTER 12 WEEKS, ALL ETHANOL DRINKING RATS WERE DIVIDED INTO TWO 
GROUPS BASED ON THE RESULTS OF TWO-BOTTLE TEST: THOSE WITH LESS (GROUP 1) AND WITH MORE 
(GROUP 2) ETHANOL PREFERENCE.. THE DYNAMICS OF ETHANOL PREFERENCE FORMATION ESSENTIALLY 
DIFFERED IN THESE GROUPS. IN GROUP 1 THE GRADUAL INCREASE OF ETHANOL PREFERENCE WAS 
FOUND IN THE FIRST WEEKS OF EXPERIMENT. IN THE LAST WEEKS, A SHARP DECREASE IN ETHANOL 
PREFERENCE, DOWN TO THE LEVELS OF CONTROL RATS, WAS OBSERVED. ON THE CONTRARY, THE 2ND 
GROUP HAD MUCH LOWER LEVELS OF ETHANOL PREFERENCE (SIMILAR TO THOSE IN CONTROLS) IN THE 
FIRST WEEKS, WITH A SUBSEQUENT SHARP GROWTH OF PREFERENCE THAT RESULTED IN LEVELS THAT 
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WERE TWICE THOSE OF THE CONTROLS AT THE END OF THE EXPERIMENT. THE ANALYSIS OF INDIVIDUAL 
EMOTIONAL CHARACTERISTICS UP TO THE SUOK-TEST SHOWED THAT GROUP 1 RATS INITIALLY HAD 
SIMILAR MOTOR AND EXPLORATORY ACTIVITY TO CONTROLS, WHILE THEIR ANXIETY LEVELS WERE 
SIGNIFICANTLY HIGHER THAN IN GROUP 2 RATS. RATS FROM THE SECOND GROUP DID NOT HAVE 
DIFFERENT ANXIETY LEVELS THAN IN CONTROLS, BUT HAD SIGNIFICANTLY LOWER MOTOR ACTIVITY. THUS, 
RATS WHICH REFUSED ETHANOL AT THE INITIAL STAGE OF ALCOHOL MISUSE, STRONGLY PREFERRED IT 
AFTER 12 WEEKS,, IN COMPARISON TO THE RATS WHICH PREFERRED ALCOHOL IN THE BEGINNING. ALSO, 
INDICATORS OF MOTOR AND EXPLORATORY ACTIVITY, TOGETHER WITH ANXIETY LEVELS, CAN SERVE AS A 
PROGNOSTIC MARKER FOR THE FORMATION OF ETHANOL PREFERENCE IN RATS. 
 
 

THE INFLUENCE OF CHRONIC CAFFEINE AND ETHANOL CONSUMPTION ON ALCOHOL 
PREFERANCE IN FEMALE RATS 
E.O. Kucher, A.Y. Egorov, E.V. Filatova, K.O. Kulagina, O.B. Guzhova 
Sechenov Institute of Evolutionary Physiology and Biochemistry RAS, St-Petersburg, Russia 
 
INTRODUCTION: THE CONSUMPTION OF ALCOHOL-CONTAINING ENERGY DRINKS, ESPECIALLY AMONG 
ADOLESCENTS, HAS INCREASED DURING THE LAST FEW YEARS. HOWEVER, THERE IS A LACK OF 
INFORMATION REGARDING THE INTERACTION OF ETHANOL WITH OTHER DRINK INGREDIENTS, INCLUDING 
CAFFEINE. THE FEW EXPERIMENTS ABOUT CAFFEINE’S STRENGTHENING EFFECT ON THE FORMATION OF 
ALCOHOL MOTIVATION HAVE CONTRADICTORY DATA. THE PURPOSE OF THIS STUDY WAS TO INVESTIGATE 
THE LONG-TERM INFLUENCE OF THE COMBINED EFFECTS OF ETHANOL AND CAFFEINE ON THE FORMATION 
OF ALCOHOL PREFERENCE IN RATS. 

MATERIALS AND METHODS: THIS STUDY WAS CARRIED OUT ON 30 ADULT FEMALE WISTAR RATS. 3 
INDIVIDUALS WERE KEPT IN EACH STANDARD CAGE AND THEY WERE ON A STANDARD DIET. THE RATS 
WERE DIVIDED INTO 4 GROUPS. DURING THE 6-MONTH EXPERIMENT, GROUP 1 HAD ACCESS ONLY TO A 
SOLUTION CONTAINING 10% ALCOHOL AND 0.4 G/L CAFFEINE, GROUP 2 HAD ACCESS ONLY TO A 
SOLUTION OF 10% ALCOHOL, GROUP 3 HAD ACCESS ONLY TO A SOLUTION CONTAINING 0.4 G/L CAFFEINE, 
AND GROUP 4 (CONTROL) HAD ACCESS ONLY TO WATER. PRIOR TO THE STUDY, ALL RATS WERE STUDIED 
FOR ETHANOL PREFERENCE IN A TWO-BOTTLE TEST. 

RESULTS AND DISCUSSION: BEFORE THE EXPERIMENT, THE TWO-BOTTLE TEST SHOWED LOW 
CONSUMPTION OF ETHANOL FOR ALL FOUR GROUPS (ABOUT 20% OR LESS IN RELATION TO THE TOTAL 
FLUID INTAKE) WITHOUT SIGNIFICANT DIFFERENCES. AFTER A MONTH OF THE EXPERIMENT THE 
CONSUMPTION OF ALCOHOL WAS INCREASED IN ALL THE GROUPS EXCEPT IN THE CONTROL. FOR THE 
SECOND MONTH, ALL THE EXPERIMENTAL GROUPS HAD SIGNIFICANTLY HIGHER ALCOHOL CONSUMPTION 
THAN THE CONTROLS. IN FOURTH MONTHS THE FOLLOWING WAS OBSERVED: GROUP 1 (ALCOHOL + 
CAFFEINE) HAD THE GREATEST PREFERENCE, FOLLOWED BY GROUP 2 (ALCOHOL), THEN GROUP 3 
(CAFFEINE), AND THE MINIMUM PREFERENCE WAS OBSERVED IN THE CONTROL GROUP. AFTER FIVE 
MONTHS, THE PREFERENCE FOR ALCOHOL REACHED 80% IN GROUP 1 AND 2, AND WAS SIGNIFICANTLY 
HIGHER THAN IN GROUPS 3 AND 4. AFTER SIXTH MONTHS THE ALCOHOL PREFERENCE WAS SIGNIFICANTLY 
HIGHER IN ALL EXPERIMENTAL GROUPS COMPARED TO CONTROLS. WHEN COMPARING EXPERIMENTAL 
GROUPS IN GROUP 1 THE ALCOHOL PREFERENCE WAS SIGNIFICANTLY HIGHER THAN IN GROUP 2 AND 3; IN 
GROUP IT 2 WAS SIGNIFICANTLY HIGHER THAN IN GROUP 3. THUS, THE STUDY HAS SHOWED THAT THE 
COMBINATION OF TWO PSYCHOACTIVE SUBSTANCES, ALCOHOL AND CAFFEINE, SIGNIFICANTLY INCREASES 
ALCOHOL MOTIVATION IN RATS. THE STRONGEST PREFERENCE FOR ALCOHOL WAS INDUCED BY THE 
COMBINED CONSUMPTION OF ETHANOL AND CAFFEINE. THIS WAS FOLLOWED BY THE CONSUMPTION OF 
PURE ETHANOL, AND THEN PURE CAFFEINE. THESE DATA ALSO INDICATE THAT THE COMBINED 



 

CONSUMPTION OF PSYCHOACTIVE SUBSTANCES HAS A HIGHER ADDICTIVE POTENTIAL COMPARED TO 
THEIR INDIVIDUAL USAGE. THIS RESONATES WITH SOME CLINICAL DATA THAT INDICATES THERE IS A MORE 
RAPID FORMATION OF DRUG DEPENDENCE IN POLYSUBSTANCE CONSUMPTION COMPARED TO 
MONOSUBSTANCE INTAKE. 
 
 
THE EFFECT OF ETHANOL ON EVOKED DOPAMINE RELEASE IN THE NUCLEUS 
ACCUMBENS OF ALCOHOL-PREFERRING AA AND ALCOHOL-AVOIDING ANA RATS 
T. Shnitko 
UNIVERSITY OF EASTERN FINLAND, KUOPIO, FINLAND 
  
Introduction: The dopaminergic system has been implicated in the development of addiction to 
drugs of abuse including ethanol. It has been shown that ethanol could increase the extracellular 
concentrations of dopamine in the striatum. The alcohol-preferring (AA) and alcohol- avoiding 
(ANA) rats is an animal model used widely for studying the behavioral and neurochemical aspects 
of ethanol consumption. The effect of ethanol on different monoamine neurotransmitters in the brain 
of these rats was studied in microdialysis experiments. It was found that ethanol significantly 
increased the extracellular concentration of dopamine in the nucleus accumbens of AA and ANA 
rats, but the lines’ differences were not found [Kiianmaa et all., 1995; Tuomainen et al.,2003]. The 
delicate equilibrium between such neurochemical processes as dopamine release and reuptake 
and effects of low and high doses of ethanol on these processes in the striatum of 
Alcohol-Preferring AA and Alcohol-Avoiding ANA rats have been studied in the present work.  
MATERIALS AND METHODS: THE DOPAMINE OVERFLOW AFTER STIMULATION OF THE MEDIAN FOREBRAIN 
BUNDLE WAS MEASURED BY CONSTANT POTENTIAL AMPEROMETRY IN THE CAUDATE PUTAMEN (CPU) AND 
THE NUCLEUS ACCUMBENS CORE (ACBC) OF ANESTHETIZED ANIMALS. TWO STIMULATION FREQUENCIES 
WERE USED. THE HIGH FREQUENCY STIMULATION WAS APPLIED FOR A 2-S PERIOD AT 50 HZ. THE LOW 
FREQUENCY STIMULATION WAS APPLIED FOR A 5-S PERIOD AT 20 HZ. THE RATS WERE INJECTED WITH 0,1 
AND 3,0 G/KG I.P. OF ETHANOL FOR STUDYING THE EFFECTS OF ETHANOL ON DOPAMINE RELEASE AND 
REUPTAKE IN THE NUCLEUS ACCUMBENS CORE.  
RESULTS AND DISCUSSION: THE EXPERIMENTS SHOWED LOWER EVOKED DOPAMINE RELEASE IN THE 
CAUDATE PUTAMEN (CPU) AND THE NUCLEUS ACCUMBENS CORE (ACBC) OF AA RATS IN COMPARISON TO 
ANA RATS. THE INTRAPERITONEAL ADMINISTRATION OF ETHANOL SIGNIFICANTLY DECREASED THE DA 
RELEASE IN THE NUCLEUS ACCUMBENS OF AA AND ANA RATS. NO DIFFERENCE IN DA RELEASE BETWEEN 
THESE RAT LINES WAS FOUND. HOWEVER, THERE WAS A SIGNIFICANT DIFFERENCE IN DA REUPTAKE 
BETWEEN AA AND ANA RATS AFTER ETHANOL INJECTIONS. ETHANOL SIGNIFICANTLY DECREASED DA 
REUPTAKE IN AA RATS.  
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Day 2. May 17, 2010 
 
 
Plenary lecture 1. 120TH ANNIVERSARY OF INSTITUTE OF EXPERIMENTAL MEDICINE.  
V. Klimenko 
INSTITUTE OF EXPERIMENTAL MEDICINE RAMS, ST-PETERSBURG, RUSSIA 
 
THIS LECTURE WILL SUMMARIZE A UNIQUE 120-YEAR HISTORY OF THE INSTITUTE OF EXPERIMENTAL 
MEDICINE (IEM) OF THE RUSSIAN ACADEMY OF MEDICAL SCIENCES (RAMS). 
 
 
 
Symposium 2. Genetic animal models of brain disorders 
Chair: R. Gainetdinov (Italy) 
 
UNDERSTANDING THE NEUROCHEMISTRY OF SCHIZOPHRENIA ENDOPHENOTYPES: 
GENETIC ANIMAL MODELS OF HYPERDOPAMINERGIA AND NR1 DEFICIENCY 
R. R. Gainetdinov 
Department of Neuroscience and Brain Technologies, Italian Institute of Technology, Genova, Italy 
 
Introduction: There is a growing understanding that abnormalities in multiple neurotransmitter 
systems may be involved in the pathophysiology of schizophrenia. Two major neurochemical 
hypotheses that are based on pharmacological observations have been proposed to explain 
schizophrenia. The dopamine hypothesis suggests that either an excess of dopamine or an 
increased sensitivity to the neurotransmitter is the underlying pathological mechanism. A competing 
notion, the hypoglutamatergic hypothesis of schizophrenia, suggests that decreased glutamatergic 
transmission underlies schizophrenia. This is based on the ability of NMDA receptor antagonists to 
producing certain endophenotypes of schizophrenia.  
MATERIALS AND METHODS: IN AN ATTEMPT TO UNDERSTAND THE POTENTIAL CONTRIBUTION OF VARIOUS 
NEUROTRANSMITTER SYSTEMS TO PARTICULAR ENDOPHENOTYPES OF SCHIZOPHRENIA, SEVERAL 
GENETICALLY MODIFIED ANIMAL MODELS HAVE BEEN INVESTIGATED.  

RESULTS AND DISCUSSION: A MODEL OF HYPERDOPAMINERGIA CAN BE PRODUCED WITH A MOUSE THAT 
HAS AN INACTIVE DOPAMINE TRANSPORTER GENE (DAT-KO). THIS MOUSE DISPLAYS HYPERACTIVITY, 
PERSEVERATIONS IN COGNITIVE TASKS AND DEFICIENT SENSORIMOTOR GATING. THESE ARE 
ENDOPHENOTYPES OF SCHIZOPHRENIA RELATED TO POSITIVE SYMPTOMS, AND THESE BEHAVIORAL 
DEFICITS CAN BE CORRECTED BY ANTIPSYCHOTIC DRUGS. A MODEL FOR A HYPOFUNCTIONING 
GLUTAMATE SYSTEM CAN BE PRODUCED WITH A MOUSE WHICH CARRIES A HYPOMORPHIC ALLELE OF THE 
NR1 SUBUNIT OF THE NMDA RECEPTOR. NR1 MUTANT MICE DISPLAY MORE COMPLEX SETS OF 
BEHAVIORAL ABNORMALITIES THAT INCLUDE MILD HYPERACTIVITY, SOCIAL DYSFUNCTIONS, DEFICIENT 
SENSORIMOTOR GATING, AND COGNITIVE IMPAIRMENT. THESE ABERRANT BEHAVIORS CAN BE 
AMELIORATED MORE EFFECTIVELY BY ATYPICAL RATHER THAN TYPICAL ANTIPSYCHOTICS AND THUS NR1 
DEFICIENT MICE MAY HAVE TRANSLATIONAL VALUE FOR UNDERSTANDING ENDOPHENOTYPES OF 
SCHIZOPHRENIA RELATED TO NEGATIVE SYMPTOMS. HERE I WILL DISCUSS HOW THESE AND OTHER 
RECENT GENETIC ANIMAL MODELS OF ABERRANT NEUROTRANSMISSION MAY BE INSTRUMENTAL TO 
DECIPHER THE CONTRIBUTION OF SPECIFIC NEUROCHEMICAL ABNORMALITIES TO CERTAIN 
ENDOPHENOTYPES OF SCHIZOPHRENIA. 
 



 

 

 

 

 

 

THE GENETICS OF TIMING MECHANISMS IN MICE 

V. Tucci 
DEPARTMENT OF NEUROSCIENCE AND BRAIN TECHNOLOGIES, ITALIAN INSTITUTE OF TECHNOLOGY, 
GENOVA, ITALY 

 
INTRODUCTION: THE COGNITIVE PROCESSES AND THE UNDERLYING NEURAL FUNCTIONS THAT ALLOW 
ANIMALS TO EVALUATE TIME AND TO STORE, PROCESS, AND RETRIEVE TEMPORAL INFORMATION ARE OF 
PARAMOUNT IMPORTANCE IN A NATURAL ENVIRONMENT. MANY NEUROPSYCHIATRIC AND NEUROLOGICAL 
INTERVIEWS BEGIN WITH QUESTIONS ABOUT THE TIME OF DAY, THE PLACE WHERE THE PATIENT IS 
LOCATED, THE YEAR, AND HOW LONG HE/SHE HAS BEEN THERE. THIS TESTIFIES TO THE FUNDAMENTAL 
ROLE OF OUR ABILITY TO LOCALIZE OURSELVES IN TIME. FURTHERMORE, PATIENTS WITH ALZHEIMER’S 
DISEASE SHOW ATTENTIONAL DEFICITS WHICH DEPEND ON TIMING CHARACTERISTICS AND IMPAIRMENT. 
TWO ISSUES ARE CRUCIAL FOR DETERMINING HOW TIME IS ENCODED BY BIOLOGICAL ORGANISMS. FIRST, 
WHAT IS THE ORIGIN OF THESE COGNITIVE ABILITIES AND WHAT ARE THE ROLE OF GENES AND THE 
ENVIRONMENT IN SHAPING HOW TIME IS ENCODED? SECOND, WHAT ARE THE UNDERLYING NEURAL 
MECHANISMS? THESE ARE COMPLEX ISSUES AND, IN THE BIOLOGICAL SCIENCES, COMPLEX ISSUES CAN 
BE SUCCESSFULLY ADDRESSED BY USING EFFECTIVE EXPERIMENTAL PARADIGMS IN WHICH SPECIFIC AND 
WELL-DEFINED VARIABLES CAN BE INVESTIGATED IN RELATIVE ISOLATION WITH WELL-CHOSEN ANIMAL 
MODEL SYSTEMS. 

MATERIALS AND METHODS: THE IDENTIFICATION OF ANIMAL MODELS (E.G. THE MOUSE) WITH COGNITIVE 
ABNORMALITIES RELATED TO TIMING REPRESENTS THE NEXT FRONTIER IN THE STUDY OF COGNITIVE 
GENES. BECAUSE OF THE COMPLEX NATURE OF COGNITIVE PHENOTYPES, IT IS OFTEN DIFFICULT TO 
IDENTIFY APPROPRIATE MODELS IN MICE. HOWEVER, A SUCCESSFUL APPROACH IN THE STUDY OF GENE 
FUNCTION IS THE INCORPORATION OF SYSTEMATIC, HIERARCHICAL AND HIGH-THROUGHPUT PHENOTYPIC 
ANALYSES. A SET OF PROMISING PARADIGMS IN PHENOTYPING COGNITION IN MICE HAVE BEEN THE 
DEVELOPMENT OF TEMPORAL TASKS. IN TIMING LEARNING PARADIGMS, CONDITIONING IS DIRECTLY 
EVIDENT IN THE TIMING OF THE CONDITIONED RESPONSE. 

RESULTS AND DISCUSSION: RECENTLY WE HAVE DEVELOPED AUTOMATED SYSTEMS TO STUDY MOUSE 
PHENOTYPES AND WE HAVE SCREENED FOR MOUSE MUTANT MODELS. BY EXTRACTING QUANTITATIVE 
PROPERTIES OF UNDERLYING TIMING RESPONSES WE HAVE IDENTIFIED PHENODEVIANTS FOR TIMING 
PHENOTYPES IN ENU MUTAGENISED MICE. 
 
 
THE SIGNALING PATHWAYS FOR ANIMAL MODELS OF STRESS AND DEPRESSION 
E.T. Tzavara 

INSERM INSTITUTE, CRÉTEIL, FRANCE 
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INTRODUCTION: SEVERAL LINES OF EVIDENCE INDICATE THAT SIGNAL TRANSDUCTION PATHWAYS PLAY AN 
IMPORTANT ROLE IN THE REGULATION OF AFFECT, THE PATHOGENESIS OF MOOD DISORDERS, AND MAY 
CONSTITUTE NOVEL TARGETS FOR THE MANAGEMENT OF THESE DISORDERS. WE, AND OTHERS, HAVE 
SHOWN THAT SIGNALING PROTEINS CAN ACT AS MOLECULAR SWITCHES TO REVERSIBLY ALTER THE 
FUNCTION OF NEURONAL NETWORKS THAT ARE RELATED TO AFFECTIVE RESPONSIVENESS AND 
KINASE/-PHOSPHATASE PATHWAYS THAT ARE IMPORTANT MEDIATORS OF ANTIDEPRESSANT ACTION. 

MATERIALS AND METHODS: WE HAVE USED NOVEL PHARMACOLOGICAL TOOLS AND GENETICALLY 
MODIFIED MICE TO DECIPHER THE SPECIFIC ROLE OF THE ERK PATHWAY IN ENVIRONMENTAL AND 
GENETIC REGULATIONS RELEVANT TO DEPRESSION. 

RESULTS AND DISCUSSION: ALTERING ERK SIGNALING MODULES DECREASED IMMOBILITY IN THE TAIL 
SUSPENSION AND THE FORCED SWIMMING TESTS IN NAÏVE MICE, AND REVERSED BLUNTED SUCROSE 
PREFERENCE AND COAT DEGRADATION IN CHRONICALLY STRESSED MICE. ALSO IN CHRONIC PARADIGMS 
THERE WAS A MARKEDLY REDUCED DELAY FOR THE ONSET OF ACTION FOR ANTIDEPRESSANT 
TREATMENTS. THESE EFFECTS WERE PARALLELED BY CHANGES IN ERK DEPENDENT SYNAPTIC ACTIVITY 
AND GENE REGULATION, SUGGESTING THAT ERK SIGNALING IS A KEY REGULATOR OF SYNAPTIC 
PLASTICITY IN RESPONSE TO STRESS AND TO ANTIDEPRESSANT ACTIONS. 

RESEARCH SUPPORT: INSERM 

 
 
NOLDUS-OPEN SCIENCE WORKSHOP 
COMPLETE SOLUTIONS FOR BEHAVIORAL RESEARCH 
D.D. Vorontsov, R.F. Roelofs 
OPENSCIENCE LTD, MOSCOW, RUSSIA; NOLDUS INFORMATION TECHNOLOGY, WAGENINGEN, THE 
NETHERLANDS 
  
The OpenScience company was established in 2006 by a group of neuroscientists from the 
Moscow State University, to provide Russian researchers of animal behavior with non-expensive 
and locally made research equipment like mazes and arenas. Since then, we have diversified our 
activity. Currently, we offer arenas for many standard behavioral tests (like open field, plus-maze, 
t-maze etc; see www.openscience.ru for details), but nowadays, we also have the facilities to produce 
custom-made mazes and/or equipment with state-of-the-art machines and materials for scientists 
all over Russia and beyond. Since we are neuroscientists ourselves and have a background in 
animal behavioral research, we have a thorough understanding of what the researcher needs: we 
use recently published protocols, select appropriate materials and test the newly-developed 
equipment in real experiments.  Our co-operation with Noldus IT enables us to offer the Russian 
researcher a complete solution for behavioral research – that includes the best of two worlds: 
Locally made hardware, state-of-the-art software and, of course, extended technical support from 
our Moscow based company. The fact that we produce large-scale equipment locally and that we 
are a reseller of the Noldus IT software (e.g. EthoVision XT, The Observer XT, Theme and Catwalk; 
visit www.noldus.com for more details) allows us to ship everything from within Russia and gives our 
customers the possibility to pay in local currency without having to worry about the difficult and 
expensive import of foreign equipment. Finally, this co-operation allows us to offer the Russian 
researchers a complete behavioral research solution for a similar price as our colleagues abroad 
would have to pay. During the presentation we will show our products for animal behavioral 
research, how they are developed and produced. And finally, I will discuss the complete solutions 

http://www.openscience.ru/�
http://www.noldus.com/�


 

we can offer for stress related research in combination with Noldus software. 
 
 
 
SYMPOSIUM 3. EXPERIMENTAL MODELS IN BIOLOGICAL PSYCHIATRY 
Chairs: A. Kalueff (USA), V. Klimenko (Russia) 
 
THREE-DIMENSIONAL RECONSTRUCTION OF ZEBRAFISH EMOTIONAL BEHAVIOR  
J. CACHAT, A. STEWART, K. WONG, S. GAIKWAD, A. KALUEFF 
PHARMACOLOGY DEPARTMENT AND NEUROSCIENCE PROGRAM, TULANE UNIVERSITY MEDICAL SCHOOL, 
NEW ORLEANS, USA 
 
INTRODUCTION: THE USE OF ADULT ZEBRAFISH IS RAPIDLY PROLIFERATING IN NEUROBEHAVIORAL 
RESEARCH. AS BEHAVIORAL ASSAYS ARE DEVELOPED, TECHNIQUES FOR QUANTIFYING SWIMMING 
ACTIVITY ARE CONTINUOUSLY IMPROVED. IN THE PROCESS OF RESEARCHING AFFECTIVE STATES IN ADULT 
ZEBRAFISH, OUR LAB HAS DEVELOPED A TECHNIQUE TO RECONSTRUCT INDIVIDUAL SWIMMING PATHS. 
METHODS: VIDEO-TRACKING WAS PERFORMED BY NOLDUS ETHOVISION ET7 (NOLDUS TECHNOLOGIES, 
NETHERLANDS) AND SWIM TRACKS WERE EXPORTED INTO SEPARATE EXCEL SHEETS. TRACK DATA WAS 
FORMATTED AND IMPORTED INTO RAPIDMINER 5.0 COMMUNITY EDITION (RAPID-I, GERMANY) TO 
RECONSTRUCT SWIMMING PATHS IN A 3D COLOR SCATTER PLOT. THESE 3D PATHS CAN BE REPRODUCED 
ACROSS TEMPORAL OR SPATIAL LANDSCAPES, PROVIDING AN INTUITIVE ENVIRONMENT FOR EXAMINING 
BEHAVIORAL PROFILES. MOREOVER, QUALITATIVE VARIABLES (I.E., VELOCITY, MOBILITY) CAN BE 
REPRESENTED ACROSS THESE PATHS AS COLOR VARIATIONS. 
RESULTS AND DISCUSSION: WITH THE ABILITY TO ZOOM IN AND OUT ACROSS THE TRACE AND APPLY 
VARIOUS ENDPOINTS, THESE RECONSTRUCTIONS ALLOW FOR IN-DEPTH ANALYSIS OF SPECIFIC 
PHARMACOLOGICAL OR PSYCHOLOGICAL TREATMENTS ON ZEBRAFISH BEHAVIOR. PROMOTING THESE 
TECHNIQUES TO DECONSTRUCT AFFECTIVE BEHAVIOR IN ADULT ZEBRAFISH IMPROVES NEUROBEHAVIORAL 
RESEARCH BY BETTER CHARACTERIZING NATURAL BEHAVIORS OF THIS SPECIES AND ALSO INCREASING 
THE THROUGHPUT OF ZEBRAFISH BEHAVIORAL ASSAYS. 
RESEARCH SUPPORT: NARSAD YOUNG INVESTIGATOR AWARD, TU/LSU CTRECP PILOT GRANT, 
LABOR PFUND GRANT, TU INTRAMURAL RESEARCH FUNDS 
 
 
CLEVER SYS. INC. PRESENTATION:  
GROOMING BEHAVIOR DETECTION USING AUTOMATED VIDEO ANALYSIS  
J. Cachat, J. Goodspeed, T. Micheli, A.V. Kalueff, Y. Liang, V. Kobla 
TULANE UNIVERSITY MEDICAL SCHOOL, CLEVER SYS, USA 
 
Introduction: One of the most widely recognized underlying mechanisms of numerous diseases is 
stress. Stress has a physiological and psychological component, affecting the organism from the 
onset of a perceived stressful event, through the duration, and for an undefined period thereafter, 
until the body returns to a state of homeostasis. Identifying whether an animal is experiencing a 
stressful situation is difficult, as one must interpret the animal’s behaviors. The home cage is the 
most natural setting for a laboratory animal, and therefore is an ideal setting for assessing 
behavioral changes due to stress. Home cage monitoring in the past has been complex and time 
consuming; the mere act of having someone watch the animal and record its behavior, changes the 
animal’s behavior. In addition, video recording and manual observation could lead to confounds due 
to human interpretation. Recent advances in lab automation has allowed for the observation and 
analysis of home cage behaviors. Since self-grooming is an intrinsic behavior within rodents, and 
has been shown to increase in rodents during periods of high and low stress (Kalueff and 
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Tuohimaa, 2004), manual scoring of grooming has been compared to automated scoring using 
Clever Sys, Inc.’s HomeCageScan, in an effort to determine if automated systems can be a useful 
means of identifying stress in rodents. 
MATERIALS AND METHODS: ALL MICE WERE EXPOSED TO A SIMILAR PERIOD OF PREDATOR STRESS, 
PRIOR TO BEHAVIORAL OBSERVATIONS. FOR GROOMING BEHAVIOR EVALUATION, MICE WERE PLACED IN A 
SMALL CLEAR CYLINDER MEASURING 6 INCHES IN DIAMETER AND 10 INCHES IN HEIGHT. MICE WERE 
VIDEO-RECORDED FOR 5 MINUTES EACH. BEHAVIORAL MEASURES WERE MANUALLY SCORED, INDICATING 
THE TOTAL NUMBER OF GROOMING BOUTS AS WELL AS THE TOTAL SELF-GROOMING DURATION. FOR 
MANUAL SCORING, GROOMING BOUTS WERE DEFINED AS PAW LICKING, NOSE AND FACE WASH, HEAD 
WASH, BODY LICKING, LEG LICKING, AND/OR TAIL/GENITAL GROOMING. THERE WAS NO SPECIFIC MINIMUM 
LENGTH THRESHOLD FOR A GROOM BOUT FOR MANUAL SCORING. 
VIDEOS WERE THEN ANALYZED USING HOMECAGESCAN (CLEVER SYS, INC., RESTON, VA) FOR 
GROOMING BEHAVIORS. HOMECAGESCAN DETECTS GROOMING BEHAVIORS BY ANALYZING THE BODY 
MOVEMENT PATTERNS OF THE RODENT. A MINIMUM TIME THRESHOLD OF 3 SECONDS WAS USED, 
IMPLYING THAT ONLY GROOMING BOUTS LASTING AT LEAST 3 SECONDS WOULD BE DETECTED. 
RESULTS AND DISCUSSION: INITIAL MANUAL SCORING OF THE BEHAVIORAL SESSIONS PRODUCED 
INCREASED BOUTS OF GROOMING AS WELL AS DECREASED DURATIONS, AS COMPARED TO AUTOMATED 
ANALYSIS. THIS DIFFERENCE IN GROOMING RESULTS IS THOUGHT TO BE DUE TO THE CONSTRAINED 
THRESHOLD OF GROOMING EXERCISED DURING THE AUTOMATED ANALYSIS. MICE HAD TO REMAIN 
GROOMING FOR A MINIMUM OF 3 SECONDS PRIOR TO THE COMPUTER INDICATING THAT A GROOMING 
EVENT WAS TAKING PLACE. MANUAL ANALYSIS CALCULATED ANY EVENT IN WHICH THE ANIMAL’S NOSE OR 
FEET CAME INTO CONTACT WITH ANY OF THE TARGETED BODY PARTS, REGARDLESS OF DURATION. 
VIDEOS ARE IN THE PROCESS OF BEING RE-ANALYZED MANUALLY, USING THE SAME CRITERIA OF 
DURATION AS THE AUTOMATED SYSTEM. PRELIMINARY ANALYSIS SUGGESTS THAT THE STRINGENT 
MANUAL SCORING AND AUTOMATED SCORING WILL BE CORRELATED, GIVING RESEARCHERS ANOTHER 
TOOL TO IDENTIFY POSSIBLE STRESS, WITHIN THEIR ANIMAL MODEL. 
 
 
MOTOR ACTIVITY CHANGES IN THE OFFSPRING OF FEMALE RATS INDUCED WITH EAE 
DURING THE GESTATION PERIOD 
C.C. Chan, I.N. Abdurasulova, M.N. Karpenko, V.A. Schukina, V. M. Klimenko 
INSTITUTE OF EXPERIMENTAL MEDICINE RAMS, ST-PETERSBURG, RUSSIA 
  
Introduction Pregnant women with multiple sclerosis (MS) have significantly reduced disease 
activity, especially during the 3rd trimester, and an increase of disease activity during the 3rd to the 
6th month postpartum. Pregnancy delays the onset and reduces the incidence of disease, which 
has been shown from studies in experimental autoimmune encephalomyelitis (EAE), an animal 
model for MS. However, there is no investigation about their children’s behavior and growth weight. 
Investigating the effect of pregnancy on the appearance of symptoms of EAE, the differences of 
growth weight and behavior between the offspring of mothers with EAE induced and those whose 
mothers were healthy. 
Materials and Methods: 40 female Wistar rats were divided into 4 groups (10 for each): 1) 
pregnant rats with EAE induction, 2) pregnant rats without EAE induction, 3) non-pregnant rats with 
EAE induction, 4) non-pregnant rats without EAE induction. Inoculation of homological spinal cord 
homogenate (HSCH) with complete Freund’s adjuvant was done to induce EAE in pregnant rats on 
day 12-14 of pregnancy. The severity of neurological disorders was estimated with a clinical index 
(c.i.) from 0 (without disorders) to 6 (lethality) by the existence of clinical symptoms – muscular 
weaknesses, pareses and paralyses. When the offspring became 1 month old, their motion 
activities were tested by the Reil test and the «Open field» test. The number of infant rats tested 



 

was 128(54 from control group and 74 from experimental group). In the «Reil» test, the following 
parameters were analyzed: 1) T1 – latency time; 2) T2 - time of running; 3) M - number of mistakes. 
In the «Open field» test, we estimated the horizontal and vertical locomotion activity, exploratory 
activity and anxiety on 11 behavior parameters. Then, the results were analyzed. 
RESULTS AND DISCUSSION: HSCH INOCULATION INDUCED DISEASE OF DIFFERENT SEVERITY IN 95.3% 
OF NON-PREGNANT FEMALES AND IN 20% OF PREGNANT RATS. THERE WAS ONE RAT THAT SHOWED THE 
SYMPTOMS OF EAE DURING PREGNANCY (C.I.=6) AND ONE RAT THAT SHOWED THE SYMPTOMS OF EAE 
AFTER GIVING BIRTH (C.I.=4). THE INFANT RATS FROM FEMALES WITH EAE SHOWED DECREASED GROWTH 
WEIGHT IN COMPARISON WITH INFANT RATS FROM NORMAL RATS. THE GROWTH WEIGHT OF 
EXPERIMENTAL RATS WAS LOWER THAN NORMAL RATS BY 20 G ON DAY 18. IN THE REIL TEST, 
EXPERIMENTAL RATS SHOWED INCREASES IN T1 IN COMPARISON WITH CONTROL RATS. THE DATA 
OBTAINED IN THE OPEN FIELD TEST SHOWED A DECREASE IN LOCOMOTION AVERAGE TIME DURATION, AN 
INCREASE IN ABSOLUTE VALUE AND TOTAL TIME DURATION IN MOVEMENT IN SITU OF EXPERIMENTAL 
GROUP IN COMPARISON WITH CONTROL GROUP. ALSO, A SLIGHT DECREASE IN AVERAGE TIME DURATION 
OF STAND WITH SUPPORT AND AN INCREASE IN ABSOLUTE VALUE AND TOTAL TIME DURATION OF 
“VERTICAL” POSITION, ABSOLUTE VALUE OF SNIFF ROUND AND STEP IN “BURROW” WERE ALSO 
OBSERVED. IT IS SUGGESTED FROM THE DATA OBTAINED IN THIS EXPERIMENT THAT THERE ARE 
DIFFERENCES IN GROWTH WEIGHT AND BEHAVIOR BETWEEN OFFSPRING FROM MOTHERS WITH EAE AND 
THOSE FROM HEALTHY MOTHERS. 
 
 
D1 AND D2 DOPAMINE RECEPTOR ACTIVATION NORMALIZES BEHAVIOR IN MALE AND 
FEMALE RATS WITH PTSD MANIFESTATIONS 
S.G. Tsikunov, A.G. Pschenichnaya, A.G. Kusov, G.V. Beznin, S.G. Belokoskova 
INSTITUTE OF EXPERIMENTAL MEDICINE RAMS, ST-PETERSBURG, RUSSIA 

 

INTRODUCTION: THE INVESTIGATION OF MENTAL DISEASES, SUCH AS DEPRESSION AND POSTTRAUMATIC 
STRESS DISORDER, (PTSD) IS BECOMING INCREASING IMPORTANT. MENTAL TRAUMA IS KNOWN TO PLAY A 
CONSIDERABLE ROLE IN THE PATHOGENESIS OF THESE DISEASES. SOME REPORTS IN THE LITERATURE 
SUGGEST THAT PSYCHOLOGICAL TRAUMA IS A RISK FACTOR FOR THE DEVELOPMENT OF PTSD. THE DATA 
OBTAINED IN OUR LABORATORY SHOWED THAT BOTH MALE AND FEMALE RATS DEVELOP PTSD 
MANIFESTATIONS AFTER BEING EXPOSED TO MENTAL TRAUMA. 

DESPITE NUMEROUS INVESTIGATIONS OF THE PROBLEM, THE NEUROPHYSIOLOGICAL MECHANISMS 
UNDERLYING PATHOPHYSIOLOGY OF PTSD REMAIN UNCLEAR. NOWADAYS ANTIDEPRESSANTS ARE 
EXTENSIVELY USED FOR TREATING PTSD PATIENTS AND THESE LEAD TO ALTERATIONS IN METABOLISM OF 
MONOAMINES IN BRAIN TISSUE. THE NORADRENERGIC, SEROTONERGIC, DOPAMINERGIC, 
GLUTAMATERGIC, AND OTHER STRESS-ACTIVATING SYSTEMS ARE KNOWN TO BE ACTIVE IN FORMING AND 
MAINTAINING THE DEPRESSIVE MOOD. THIS LED TO THE DEVELOPMENT OF HYPOTHESES WHICH 
PROPOSED THAT THERE IS A CORRELATION BETWEEN PATHOLOGICAL CHANGES IN BEHAVIOR AND 
DISTURBANCES OF MONOAMINE METABOLISM IN THE BRAIN. 

THE AIM OF THE STUDY WAS TO INVESTIGATE THE BEHAVIOR OF MALE AND FEMALE RATS FOLLOWING 
PSYCHOTRAUMATIC EXPERIENCES, AND THE MECHANISMS OF EMOTIONAL COMPENSATION AND 
BEHAVIORAL DISTURBANCES THROUGH ANALYZING THE MANIFESTATION OF THESE ABNORMALITIES BY 
THE ACTIONS OF 5-HT AND DOPAMINE SYSTEM RECEPTOR LIGANDS. 

MATERIALS AND METHODS: THE MODEL OF MENTAL TRAUMA UTILIZED TO MANIFEST PTSD IN RATS WAS 
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THE EXPERIENCE OF A CAGE MATE'S DEATH FROM A PREDATOR'S (PYTHON'S) ACTIONS. 4 GROUPS OF 15 
RATS (TWO MALE AND TWO FEMALE, 200–250 G) WERE EXPOSED TO A PREDATOR FOR 25 MIN. THE RATS 
WHICH SURVIVED WERE THEN RETURNED TO THEIR REGULAR CAGES. THE ANTIDEPRESSANTS WERE 
ADMINISTERED INTRAPERITONEALY FROM 2-4 P.M., FOR 21 DAYS AFTER THE PSYCHOTRAUMATIC EVENT. 
PIRIBEDIL (AN AGONIST OF D1 AND D2 DOPAMINE RECEPTORS, 0.72 MG/KG) AND FLUOXETINE (SELECTIVE 
SEROTONIN REUPTAKE INHIBITOR, 0.64 MG/KG) WERE USED. THE SAME DURATIONS AND VOLUMES WERE 
USED WHEN INJECTING SALINE INTO THE CONTROLS. THE SUBSTANCES WERE GIVEN IN DOSES SIMILAR TO 
THOSE USED IN HUMANS FOR THE TREATMENT OF DEPRESSION. THE EMOTIONAL STATE OF BOTH MALE 
AND FEMALE RATS AFTER THE PSYCHOGENIC TRAUMA WAS EXAMINED FOLLOWING ANTIDEPRESSANT 
TREATMENT. THE OPEN FIELD TEST, ELEVATED PLUS-MAZE TEST, INTRUDER-RESIDENT, AND PORSOLT'S 
TESTS WERE USED TO ASSESS BEHAVIORS AND EMOTIONAL STATES. 

RESULTS AND DISCUSSION: THE RESULTS OF THE PRESENT STUDY DEMONSTRATE THAT THERE ARE 
CHANGES IN BEHAVIOR IN RATS THAT SURVIVED A MENTAL TRAUMA. THE BEHAVIORAL MANIFESTATIONS 
OF PTSD WERE AMELIORATED BY THE ANTIDEPRESSANTS. THE ADMINISTRATION OF FLUOXETINE AND 
PIRIBEDIL PROMOTED THE NORMALIZATION OF EXPLORATORY ACTIVITY AND DECREASED ANXIETY. 
HOWEVER, FLUOXETINE DID NOT AFFECT THE LEVEL OF AGGRESSION IN EITHER MALE OR FEMALE 
TRAUMATIZED RATS WITH THE DOSES USED. ON THE OTHER HAND, THE DOPAMINE RECEPTOR AGONIST 
PIRIBEDIL NORMALIZED AGGRESSIVE BEHAVIOR. THE REDUCTIONS IN EMOTIONAL DISTURBANCES IN RATS 
OF BOTH GENDERS THAT ARE ACHIEVED BY THE ACTIVATION OF D1 AND D2 DOPAMINE RECEPTORS 
PROVIDE EVIDENCE FOR THE INVOLVEMENT OF THE DOPAMINERGIC SYSTEM IN THE DEVELOPMENT OF 
DEPRESSION AND PTSD. THE ADMINISTRATION OF FLUOXETINE AFTER PSYCHOGENIC TRAUMA WAS 
SHOWN TO INCREASE LOCOMOTORY ACTIVITY IN FEMALE RATS AND THE EXPLORATORY BEHAVIOR IN MALE 
RATS IN OPEN FIELD TEST. THE LEVELS OF ANXIETY AND IMMOBILITY FLUOXETINE WERE DECREASED ONLY 
IN MALE RATS. THE INTRODUCTION OF PIRIBEDIL INCREASED THE EXPLORATORY BEHAVIOR IN FEMALE 
RATS AS WELL AS DECREASED THE FREEZING PATTERN IN MALES AND FEMALES IN THE OPEN FIELD TEST. 
WHEN COMPARED TO THE CONTROLS, IMMOBILITY IN THE PORSOLT'S TEST WAS ONLY DECREASED IN 
FEMALE RATS. THE INTRODUCTION OF PIRIBEDIL FOLLOWING THE PSYCHOGENIC STRESS CAUSED 
SIGNIFICANT DECREASES IN THE LEVELS OF ANXIETY IN RATS OF BOTH GENDERS IN THE ELEVATED 
PLUS-MAZE, AND IN THE LEVEL OF AGGRESSION IN THE INTRUDER-RESIDENT TEST.  

 
 

VISUALIZATION OF A COMMON STRUCTURE OF SOCIAL BEHAVIOR DEVELOPMENT IN 
DOMESTIC CHICK AND COMMON MARMOSET 

M. Koshiba, M. Suzuki, K. Yamazaki, A. Seno, M. Okuya, D. Mochizuki, Y. Sugiura, K. Shimizu, Y. 
Shirakawa, K. Mimura, I. Aoki, I. Kanno, Y. Honda, I. Tanaka, T. Kodama, H. Tokuno, S. Usui, S. 
Nakamura 
TOKYO UNIVERSITY OF AGRICULTURE AND TECHNOLOGY, TOKYO METROPOLITAN INST., TOKYO, JAPAN  
 
INTRODUCTION: PSYCHIATRIC DIAGNOSES ARE MAINLY BASED ON QUALITATIVE JUDGE OF BEHAVIOR 
EXPRESSION IN DSM IV OR ICD 10.  THESE DIAGNOSES REPRESENT A COLLECTIVE CLINICAL 
KNOWLEDGE AND A GUIDELINE FOR CLINICAL CARE. THE EXPERIENCE-BASED CLINICAL KNOWLEDGE, 
THEREFORE, REMAINS TO BE REINFORCED AND PARALLELED BY THE SCIENTIFIC REASONING BEHIND IT.  
ALTHOUGH NON-INVASIVE IMAGING AND BRAIN ACTIVITY MEASUREMENT REVEALED THE PLAUSIBLE 
NEURONAL BASIS OF SOCIAL BEHAVIOR AND COGNITION, ANIMAL MODELS OF PSYCHIATRIC DISORDER ARE 
URGENTLY NEEDEDE TO INVESTIGATE THE MOLECULAR BASIS OF NEURAL CIRCUIT DEVELOPMENT.  HERE, 
WE HAVE ESTABLISHED A PEER SOCIAL INTERACTION MODEL WHERE THE CROSS-MODAL SENSORY-MOTOR 
INTEGRATION PLAYED AN IMPORTANT ROLE IN THE DEVELOPMENT OF SOCIAL BEHAVIOR.      



 

Methods: Animals (chicks and marmosets) were reared under either grouped or sensory 
cue-deprived conditions and tested for social behavior using multi-behavior parameter integration 
analysis based on principle component analysis. Call behavior was analyzed using syrinx software 
(Dr. J. Burt).    
RESULTS AND DISCUSSION: CHICK REARED UNDER TACTILE SENSE-DEPRIVED CONDITIONS DEVELOPED 
QUITE SIMILAR SOCIAL BEHAVIOR (TO THE GROUP-REARED CHICKS) THAT WAS SUPPOSEDLY LIKE THEIR 
ADAPTATION TO EACH SOCIAL CONTEXT AS STEREOTYPE PATTERNS.  HOWEVER, CHICK UNDER ACOUSTIC 
AND TACTILE SENSE-DEPRIVED CONDITION BEHAVED ANXIOUSLY LIKE THE CHICK REARED ENTIRELY IN 
SOCIAL ISOLATION.  TWO SIBLING MARMOSETS IN CARE OF THEIR PARENTS WERE ABLE TO 
DIFFERENTIATE EMOTIONAL CALLS IN ALERT AND AFFILIATED TYPE UNTIL ADOLESCENT AGE (POSTNATAL 
DAY 210).  AT THE SAME TIME, A SINGLE SIBLING WITH ITS PARENTS, OR IN CARE OF HUMANS, SHOWED 
UNIQUE BEHAVIOR PATTERN, RESPECTIVELY.     
Conclusion: Chick and marmoset developed a common social behavior pattern where emotional 
calls were differentiated into "alert" and "affiliated" type, depending on peer social interaction. This 
visualization suggests some homologous or unique brain mechanism over evolutionary trees. 
 
 
STRESS, COGNITIVE FUNCTIONS, AND THE CEREBROPROTECTIVE EFFECTS OF 
NEUROPEPTIDE DRUGS IN ITS REGULATION AND COMPENSATION (THE EVOLUTIONARY 
ASPECT OF THE INVESTIGATION) 
T.N. Sollertinskaja, M.V. Shorochov, G.V. Naumenko 
SECHENOV INSTITUTE OF EVOLUTIONARY PHYSIOLOGY AND BIOCHEMISTRY RAS, ST-PETERSBURG, 
RUSSIA 

 

INTRODUCTION: ONE OF THE MOST SIGNIFICANT PROBLEMS CURRENTLY FACING MODERN 
NEUROPHYSIOLOGY AND MEDICINE IS THE COMPENSATION OF DIFFERENT STRESSES. IT IS KNOWN THAT 
THE HIGHER NERVOUS SYSTEM FUNCTIONS (COGNITIVE FUNCTIONS) ARE THE FIRST TO SUFFER FROM 
DIFFERENT STRESSES. AT PRESENT, THE BIOLOGICALLY ACTIVE PEPTIDES SUCH AS SEMAX (SEM), 
SELANK (SEL) AND NOOTHROPES NOOPEPT (NPT) ARE BELIEVED TO HELP REPAIR BRAIN FUNCTION 
DISTURBANCES. IT HAS BEEN KNOWN THAT APPLICATION OF SEM, SEL AND NPT EXERT POSITIVE 
THERAPEUTIC EFFECTS ON DIFFERENT NEUROLOGICAL DISEASES. CURRENTLY, THERE IS NO 
EXPERIMENTAL DATA ON THE COMPENSATORY INFLUENCES OF THESE DRUGS ON DISTURBANCES OF 
HIGHER NERVOUS SYSTEM FUNCTIONS IN PRIMATES. ALSO, THE EVOLUTIONARY ASPECT OF THIS 
PROBLEM HAS NOT BEEN STUDIED. 

MATERIALS AND METHODS: THE PRESENT WORK IS DEVOTED TO THE STUDY OF THE ROLES OF SEM, SEL 
AND NPT IN COMPENSATING FOR MENTAL DISTURBANCES (MNESTIC, COGNITIVE) AND VEGETATIVE 
FUNCTIONS IN THE PHYLOGENETICALLY ASCENDING SERIES OF MAMMALS, INSECTIVORES, RODENTS AND 
PRIMATES. THE EXPERIMENTS WERE CARRIED OUT UNDER THE CONDITIONS OF FREE BEHAVIOR AND THE 
PRIMATOLOGICAL CHAIR (MONKEYS) WAS CONDUCTED USING THE MULTIPARAMETRICAL COMPUTER 
REGISTRATION OF EEG, VEGETATIVE AND MOTOR INDICES. SOME TYPES OF MEMORY SUCH AS 
CONDITIONAL, OPERATIVE, SHORT TERM AND IMAGE MEMORY HAVE BEEN INVESTIGATED.  

RESULTS AND DISCUSSION: THE DYNAMIC AMNESTIC DISTURBANCES OF THESE TYPES OF MEMORY WERE 
TRACED. SEL, SEM AND NPT DRUGS WERE ADMINISTERED INTRANASALY OR INTRAMUSCULARLY, 
PERORAL (NPT) IN DOSES OF 30-100 MKG/KG, 0,5-1 MKG/KG AND 1 MG/KG RESPECTIVELY. IT HAS BEEN 
ESTABLISHED THAT THE ROLE OF SEL AND SEM IS WHOLLY UNIFORM IN HEDGEHOGS WITH NEUROSIS. 
SUCH EFFECTS ARE EXPRESSED MORE WITH INHERENT FORMS OF BEHAVIOR. IT HAS BEEN SHOWN THAT 
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THE EFFECTS OF DRUGS ON THE SIMPLE FORMS OF HIGHER NERVOUS ACTIVITY HAVE UNIFORM, 
NONSPECIFIC, FACILITATIVE CHARACTERS. THE COMPENSATORY EFFECTS OF PEPTIDE DRUGS ON THE 
MEMORY DISTURBANCES HAVE NO DISTINCT CHARACTER. CONTRARY TO INSECTIVORES, RODENTS HAVE 
A CLEAR TENDENCY TO COMPENSATE FOR HIGHER NERVOUS FUNCTIONS DISTURBANCES. AT THE SEM 
AND SEL BACKGROUND, THE DELAYED CONDITIONAL REFLEXES (DCR) WERE RESTORED. IT HAS BEEN 
ESTABLISHED THAT THE CEREBROPROTECTIVE EFFECTS OF SEL EXERTED MORE SIGNIFICANT INFLUENCES 
UPON THE BRAIN FUNCTION DISTURBANCES IN NEUROTIC RATS. CONTRARY TO THE RESULTS FOUND IN 
LOWER MAMMALS, THE APPLICATION OF SEL, SEM AND NPT TO NEUROTIC MONKEYS EXERTED DIFFERENT 
EFFECTS UPON THE HIGHER NERVOUS SYSTEM FUNCTION DISTURBANCES. THE COMPENSATORY 
EFFECTS OF DRUGS ARE DOSE DEPENDANT IN NATURE, BEING MORE EFFECTIVE WITH INTRANASAL 
ADMINISTRATION AND HAVING DIFFERENT EFFECTS ON THE VARIOUS TYPES OF NEUROSIS. IT HAS BEEN 
SHOWN THAT THE INTRANASAL ADMINISTRATION OF SEL INDUCED LONG LASTING CHANGES IN THE 
BEHAVIORAL DISTURBANCES OF MONKEYS DURING NEUROSIS (DISAPPEARANCE OF AGGRESSION, THE 
FACILITATION OF HANDLING-REACTIONS AND COMMUNICATION). THE LONG DURATION COMPENSATION OF 
THE MENTAL DISTURBANCES ( THE EEG AND HOMEOSTATIC PARAMETERS OF MEMORY PROCESSES) TOOK 
PLACE DURING THE SEL (30-50 MKG/KG) ADMINISTRATION. THE ANTI-STRESSOR EFFECTS OF SEL ARE 
INDEPENDENT OF NEUROTIC TYPE DISTURBANCES, AND ARE LONG LASTING (6 MONTHS). THE 
CEREBROPROTECTIVE EFFECTS OF SEM ARE ESPECIALLY SIGNIFICANT WITH THE ADMINISTRATION OF LOW 
DRUG DOSES (0,3-0,5 MKG/KG). WITH SEM ADMINISTRATION, THE OPERATIVE MEMORY AND DCR ARE 
INTENSIFIED. AFTER SEM, ULTRA-SMALL DOSES OF THE SEDATIVE ARE ADMINISTERED OVER 10-14 DAYS. 
IT HAS BEEN SHOWN THAT NPT INCREASES ATTENTION AND CONCENTRATION. THE APPLICATION OF NPT 
(0,5 MG PER 20 DAYS) IN OLD (35+ YEARS) MONKEYS WITH NEUROLOGICAL DEFICITS AND COGNITIVE 
DISTURBANCES PROVIDES LONG LASTING POSITIVE THERAPEUTIC EFFECTS ON THE NEUROLOGICAL, 
MOTOR, AND HOMODYNAMIC DISORDERS. OUR DATA MAY SERVE AS A NEUROPHYSIOLOGICAL 
UNDERPINNING FOR THE DIFFERENTIAL APPLICATION OF SEM, SEL AND NPT IN NEUROLOGICAL CLINICS. 

 

 
SPATIAL MEMORY DERANGEMENTS INDUCED BY INCREASED LEVEL OF INTERLEUKIN-1Â 
IN EARLY POSTNATAL ONTOGENESIS 
A.N. TROFIMOV, O.E. ZUBAREVA, A.S. SIMBIRTSEV, V.M. KLIMENKO  
INSTITUTE OF EXPERIMENTAL MEDICINE RAMS, ST-PETERSBURG, RUSSIA 
 
INTRODUCTION: PARTURIENT INJURIES, BRAIN ISCHEMIA, HYPOXIA, ALLERGIC AND INFECTIOUS DISEASES 
SUSTAINED IN EARLY CHILDHOOD FREQUENTLY RESULT IN COGNITIVE DISORDERS IN CHILDREN AND 
ADOLESCENTS. IT IS WELL KNOWN THAT THE PATHOLOGICAL STATES OF NEWBORNS ARE ACCOMPANIED 
BY INCREASED PRODUCTION OF PROINFLAMMATORY CYTOKINES, PARTICULARLY INTERLEUKIN-1Â (IL-1Â), 
IN CELLS OF THE NERVOUS AND IMMUNE SYSTEMS. THE AIM OF OUR STUDY WAS TO EXPLORE THE 
INFLUENCE OF INCREASED LEVELS OF IL-1Â IN EARLY POSTNATAL ONTOGENESIS ON SPATIAL MEMORY IN A 
MATURE AGE. 
MATERIALS AND METHODS: SUBJECTS WERE MALE PUPS OF WISTAR RATS. RECOMBINANT HUMAN IL-1Â 
WAS INJECTED IN A MODERATE PYROGENIC DOSE OF 1 µG/KG DAILY DURING THE THIRD WEEK OF LIFE. 
RATS INJECTED WITH SALINE IN THE SAME PERIOD WERE USED AS A CONTROL. SPATIAL MEMORY OF THE 
SEXUALLY MATURE ANIMALS WAS TESTED IN 2.5 MONTHS USING THE MORRIS WATER MAZE – A ROUND 
TANK, 1.5 M IN DIAMETER, FILLED WITH WATER MIXED WITH MILK TO MAKE IT OPAQUE. IN THE SPATIAL 
MEMORY EXPERIMENTS, RATS WERE TRAINED TO FIND THE LOCATION OF A HIDDEN PLATFORM, 
SUBMERGED 1 CM BELOW THE WATER SURFACE, USING VISUAL CUES LOCATED ON THE INNER SIDES OF 
THE TANK. TRAINING CONSISTED OF FOUR TRIALS PER DAY, WITH 15-MINUTES BREAKS BETWEEN TRIALS, 
FOR FOUR DAYS. 
The conditioned activity of animals was tested on the fifth day. In the first study, the extinction 



 

reaction was evaluated: the platform was removed and the time that experimental and control rats 
spent in segment of the maze where the platform was situated before was measured. In the second 
study, the rearrangement of the conditioned reflex was investigated. The platform was placed at the 
fifth day in other positions of the maze. The rats had the opportunities to find the new position of the 
platform during two days. The tracks of animals were recorded with a video monitoring system in a 
computer’s memory, and the length of tracks, time of searching and speed were analyzed. 
RESULTS AND DISCUSSION: ANALYSIS OF RATS’ BEHAVIOR REVEALED THE RIGIDITY OF CONDITIONED 
ACTIVITY OF THE EXPERIMENTAL ANIMALS. THE EXTINCTION OF THE HABIT OF MOVEMENT TO THE 
POSITION WHERE THE PLATFORM WAS SITUATED IN THE PAST WAS LOWER AND THE TIME SPENT 
SEARCHING FOR THE HIDDEN PLATFORM WAS MORE IN EXPERIMENTAL RATS COMPARED WITH CONTROL 
ANIMALS. 
THUS, THE INCREASED LEVEL OF IL-1Â IN EARLY POSTNATAL ONTOGENESIS LEADS TO SPATIAL MEMORY 
DERANGEMENTS AND GREATER RIGIDITY OF CONDITIONED ACTIVITY IN A MATURE AGE. 
RESEARCH SUPPORT: SUPPORTED BY RFBR GRANT ¹ 08-04-01335. 
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Day 3. May 18, 2010 
 
TSE SYSTEMS WORKSHOP  
PROGRESS IN AUTOMATED MULTI-DIMENSIONAL HOME CAGE PHENOTYPING OF MOUSE 
AND RAT MODELS OF HUMAN DISEASES  
W. Foerster, H. Russig 
TSE SYSTEMS GMBH, BAD HOMBURG, GERMANY 
 
INTRODUCTION: INVESTIGATIONS INTO GENETICALLY MODIFIED LABORATORY MOUSE AND RAT STRAINS 
PROVIDE VALUABLE INSIGHT INTO THE MECHANISMS OF VARIOUS HUMAN DISEASES AND GIVE NEW 
CHANCES FOR DRUG DEVELOPMENT AND THERAPIES. THE TASK OF COMPARATIVE IN-VIVO PHENOTYPING 
OF A LARGE NUMBER OF DIFFERENT MICE STRAINS HAS CREATED SPECIALIZED CENTERS WHERE IT CAN BE 
PERFORMED SYSTEMATICALLY. BEHAVIORAL PHENOTYPING OF SUITED MICE STRAINS IS A PREREQUISITE 
FOR UNDERSTANDING THE MECHANISMS OF MENTAL ILLNESS, WHILE METABOLIC PHENOTYPING IS 
IMPORTANT E.G. FOR FIGHTING THE EPIDEMIC OF OBESITY. 
MATERIALS AND METHODS: CLASSICAL BEHAVIORAL PHENOTYPING IS PERFORMED BY A LARGE SET OF 
INDIVIDUAL TESTS THAT ARE DEDICATED TO CHECKING DIFFERENT INDIVIDUAL BEHAVIORS (KARL ET AL., 
2003). THIS TEDIOUS AND TIME CONSUMING WORK IS PERFORMED BY SPECIALISTS WHO DO NOT USE THE 
SAME TEST EQUIPMENT OR HIGHLY SPECIALIZED APPARATUS (NGUYEN ET AL., 2006). THE RISK OF 
HAVING AN EXPERIMENTER INFLUENCE THE RESULTS IS WELL KNOWN. IN ORDER TO INCREASE 
THROUGHPUT AS WELL AS TO PERFORM THESE INVESTIGATIONS IN ENVIRONMENTS WHERE ANIMALS ARE 
SUBJECTED TO A MINIMAL AMOUNT OF STRESS, WITHIN THE PAST FEW YEARS, NEW TECHNOLOGIES HAVE 
LED TO NEW TYPES OF AUTOMATED EQUIPMENT THAT ARE BASED ON STANDARD HOME CAGES. 
RESULTS AND DISCUSSION: WE REPORT ON TWO COMPLEMENTARY AUTOMATED PHENOTYPING SYSTEMS 
AND THEIR APPLICATIONS: INTELLICAGE BY NEWBEHAVIOR – A UNIQUE SOLUTION FOR AUTOMATED 
MONITORING OF STRESS-FREE BEHAVIOR IN SOCIAL GROUPS (KRACKOW ET AL., 2010) AND 
PHENOMASTER BY TSE – MULTI-DIMENSIONAL AUTOMATED BEHAVIORAL AND METABOLIC PHENOTYPING 
OF MICE AND RATS IN A HOME CAGE TEST BATTERY FOR A LARGE NUMBER OF ANIMALS IN PARALLEL 
(URBACH ET AL., 2010). INTELLICAGE IS DESIGNED FOR LONG-TERM HIGH-THROUGHPUT INVESTIGATIONS 
OF COGNITIVE ABILITIES IN LABORATORY MICE. SOCIALLY HOUSED MICE (IN GROUP OF UP TO 16 
TRANSPONDER-TAGGED MICE) CAN PERFORM A VARIETY OF FREELY PROGRAMMABLE BEHAVIORAL TASKS 
WITHIN ONE COMMON LARGE HOME CAGE. SIMPLE TO COMPLEX CONDITIONING TASKS CAN BE 
PROGRAMMED IN A UNIQUELY FLEXIBLE MANNER AND CONTROLLED FOR EACH ANIMAL INSIDE THE 
INTELLICAGE. THE INDIVIDUALLY TAILORED EXPERIMENTAL PROTOCOLS ARE AUTOMATICALLY RUN AND 
ANALYZED FOR THESE ANIMALS SIMULTANEOUSLY IN THE SAME CAGE. THIS ALLOWS THE INVESTIGATION 
OF EXPERIMENTALLY-INDUCED PHENOTYPIC OR GENOTYPIC EFFECTS ON COGNITIVE ABILITIES AS WELL AS 
ACTIVITY PATTERNS. SUCH BEHAVIORAL SCREENING IS FREQUENTLY REQUIRED IN BIOMEDICAL AND BASIC 
BEHAVIORAL, NEUROBIOLOGICAL, PHARMACOLOGICAL AND GENETIC RESEARCH, WITH EXCEPTIONAL HIGH 
EFFICIENCY AND STANDARDIZATION AND MINIMAL WORK LOAD. PRACTICALLY NO INTERFERENCE BY THE 
HUMAN INVESTIGATOR CAN OCCUR. INTELLICAGE OFFERS ENORMOUS FLEXIBILITY FOR DESIGNING A 
VARIETY OF BEHAVIORAL AND CONDITIONING PROTOCOLS. THE FOLLOWING BEHAVIORAL DOMAINS ARE 
COVERED BY PROGRAMMABLE TASKS: SPONTANEOUS BEHAVIOR – ANXIETY, NEOPHOBIA, EXPLORATION, 
BEHAVIORAL STEREOTYPIES, HABITUATION, CIRCADIAN ACTIVITY; SPATIAL AND TEMPORAL BEHAVIOR – 
PLACE PREFERENCES AND AVOIDANCE LEARNING, REVERSAL LEARNING, SPONTANEOUS ALTERNATION, 
TEMPORAL CONDITIONING, PATROLLING SCHEDULES; DISCRIMINATION LEARNING – VISUAL 
DISCRIMINATION, GUSTATORY DISCRIMINATION, SPONTANEOUS DRUG PREFERENCE OR AVOIDANCE; 
MEMORY – HABITUATION, WORKING AND REFERENCE MEMORY, GUSTATORY MEMORY, PROCEDURAL 
MEMORY; OPERANT CONDITIONING – FIXED OR PROGRESSIVE RATIO CONDITIONING, DIFFERENTIAL 
REINFORCEMENT OF LOW RESPONDING (DRL). INTELLICAGE ALLOWS FOR INVESTIGATIONS EXCLUDING 



 

ANIMAL HANDLING INDUCED STRESS, ENSURES HIGH ANIMAL WELFARE, LEADS TO A REDUCTION OF 
ANIMAL NUMBERS NEEDED FOR COMPLEX STUDIES, A SUBSTANTIAL REDUCTION OF ROUTINE WORK FOR 
TECHNICIANS AND SCIENTISTS, AND AN ASSURANCE OF HIGH STANDARDIZATION OF THE PROCEDURES. 
PHENOMASTER IS A MULTI-DIMENSIONAL MODULAR RESEARCH PLATFORM FOR AUTOMATED, 
INTEGRATIVE, AND PRECISE ASSESSMENTS OF VARIOUS BEHAVIORAL, PHYSIOLOGICAL AND METABOLIC 
PARAMETERS WITHIN A HOME CAGE ENVIRONMENT THAT ASSURES AN EXCEPTIONALLY HIGH 
THROUGHPUT. THE PHENOMASTER SYSTEM ENABLES INDIVIDUAL, AUTOMATED, AND DETAILED SHORT- 
OR LONG-TERM MONITORING OF SMALL LABORATORY ANIMALS PERFORMING VARIOUS INTEGRATED 
BEHAVIORAL ASSAYS. THE MODULAR STRUCTURE OF THE HARD- AND SOFTWARE COMPONENTS ALLOW 
THE INTEGRATION OF ADDITIONAL HYPOTHESIS-DRIVEN PARADIGMS AND MODULES. CONSEQUENTLY, 
PHENOMASTER DISTINGUISHES BEHAVIORAL AND PHYSIOLOGICAL PHENOTYPE ALTERATIONS INDUCED BY 
VARIOUS GENETIC, EPI-, NONGENETIC OR PHARMACOLOGICAL MANIPULATIONS. FUNCTIONAL MODULES 
ALLOW FOR AUTOMATED MONITORING OF FOOD AND LIQUID INTAKE BEHAVIOR, INCLUDING 
PROGRAMMABLE FOOD AND LIQUID INTAKE CONTROL. AUTOMATED BODY WEIGHT ASSESSMENT IS 
AVAILABLE AS WELL AS AUTOMATED URINE AND FECES MONITORING (SEPARATION AND QUANTIFICATION). 
AUTOMATED METABOLIC MONITORING IS PERFORMED BY INDIRECT CALORIMETRY INCLUDING EXERCISE 
CALORIMETRY. AUTOMATED THREE-DIMENSIONAL HOME CAGE LOCOMOTOR ACTIVITY MONITORING IS A 
BASIS AND CAN BE COMBINED WITH AN ASSESSMENT OF RUNNING WHEEL ACTIVITY INCLUDING TIME, 
DISTANCE, AND WORKLOAD CONTROL. MOTOR FUNCTIONS CAN BE SCREENED BY AUTOMATED MOTOR 
SKILL TESTING USING SPECIAL RUNNING WHEELS. PHENOMASTER CAN BE APPLIED FOR ASSESSMENTS OF 
PAIN SENSITIVITY, NOVELTY EXPLORATION, AND ANXIETY. COGNITIVE FUNCTIONS ARE CHECKED BY 
AUTOMATED AND PROGRAMMABLE OPERANT WALLS INSIDE THE HOME CAGE (WITH DIFFERENT REWARD 
QUALITIES AVAILABLE: PELLETS, LIQUID, WHEEL RUNNING) THUS PROVIDING ASSESSMENTS OF 
ASSOCIATIVE LEARNING AND MEMORY. THE APPLICATION OF PHENOMASTER FOR RATS HAS BEEN 

PERFORMED INSIDE THE EU RESEARCH PROJECT RATSTREAMTM WHILE PHENOSCALE ASSURES 
DEVELOPMENT FOR EVEN HIGHER THROUGHPUT AND FURTHER SCIENTIFIC VALIDATION WITH SELECTED 
MUTANT MICE STRAINS. IN CONCLUSION, THE PHENOMASTER SYSTEM OPENS NEW DIMENSIONS FOR A 
VARIETY OF LOW-STRESS IN-VIVO RESEARCH APPROACHES AND PHENOTYPING IN BIOMEDICAL AND 
PRECLINICAL SCIENCE. THE POST-GENOMIC ERA PROFITS FROM NEW TECHNOLOGICAL ADVANCES WHICH 
WILL BRING HIGHER THROUGHPUT AND LOW-STRESS TESTING INTO RODENT IN-VIVO PHENOMICS, THUS 
ASSURING A NEW QUALITY OF RESULTS IN THIS IMPORTANT RESEARCH FIELD. 
 
 
 
SYMPOSIUM 4. TRANSLATIONAL BIOLOGICAL PSYCHIATRY 
Chairs: A. Kalueff (USA), V. Klimenko (Russia) 
 
THE EFFECTS OF MIDAZOLAM AND D-CYCLOSERINE ON THE RELEASE OF GLUTAMATE 
AND GABA IN THE BASOLATERAL AMYGDALA OF LOW AND HIGH ANXIETY RATS DURING 
THE EXTINCTION TRIALS OF A CONDITIONED FEAR TEST 
M. LEHNER, A. WIS³OWSKA-STANEK, E. TARACHA, P. MACIEJAK, J. SZYNDLER, A. SKÓRZEWSKA, D. 
TURZYÑSKA, A. SOBOLEWSKA, A. HAMED, A. BIDZIÑSKI, A. P³AŸNIK, POLAND 
Department of Neurochemistry, Institute of Psychiatry and Neurology, Warsaw, Poland 
 

INTRODUCTION: IN THIS PAPER, WE ATTEMPTED TO ANSWER THE QUESTIONS OF HOW MIDAZOLAM AND 
D-CYCLOSERINE MIGHT REGULATE THE TONIC ACTIVITY AND/OR PHASIC REACTIVITY OF BRAIN 
NEUROTRANSMITTER SYSTEMS TO FEAR EVOKING STIMULI, AND HOW THIS ACCOUNTS FOR THEIR ABILITY 
TO EFFECTIVELY MODIFY THE BEHAVIOR OF RATS WHICH DIFFER IN THE STRENGTH OF THEIR FEAR 



14th Stress and Behavior ISBS Conference, St-Petersburg, Russia, May 16-20, 2010   Page  
 

RESPONSES. WE USED A NEW ANIMAL MODEL WITH HIGH (HR) AND LOW (LR) ANXIETY RATS, THAT WERE 
SELECTED ACCORDING TO THEIR BEHAVIOR IN THE CONTEXTUAL FEAR TEST (I.E. THE DURATION OF A 
FREEZING RESPONSE WAS USED AS A DISCRIMINATING VARIABLE). 

MATERIALS AND METHODS: WE USED AN ANIMAL MODEL WITH HIGH (HR) AND LOW (LR) ANXIETY RATS. 
THE RATS WERE DIVIDED ACCORDING TO THEIR BEHAVIORAL RESPONSES IN THE CONDITIONED FEAR TEST 
(CFT): HR - (HIGH RESPONDERS, FREEZING TIME LONGER THAN THE MEAN + SEM) AND LR (LOW 
RESPONDERS, FREEZING TIME SHORTER THAN THE MEAN - SEM). ON THE 8TH DAY AFTER CFT, ALL 
ANIMALS WERE RE-EXPOSED TO THE TESTING BOX, AND THE FREEZING RESPONSE OF RATS WAS 
EXAMINED WITHOUT ANY AVERSIVE STIMULATION - CONTEXT EXTINCTION. TO ASSESS THE GLUTAMATE 
AND GABA RELEASE IN THE AMYGDALA, WE USED THE STANDARD METHOD OF MICRODIALYSIS IN VIVO. 30 
MIN BEFORE THE CONTEXT EXTINCTION SESSION, MIDAZOLAM (0.75 MG/KG), D-CYCLOSERINE (15 MG/KG) 
OR SALINE (0.9% WT/VOL) WERE GIVEN INTRAPERITONEALLY TO ANIMALS WITH MICRODIALYSIS PROBES 
IMPLANTED INTO THE BASOLATERAL AMYGDALA. 

RESULTS AND DISCUSSION: THE RESULTS SHOWED THAT A PRE-EXTINCTION SESSION ADMINISTRATION 
OF D-CYCLOSERINE (15 MG/KG, I.P.) SIGNIFICANTLY ENHANCED THE INHIBITION OF AN AVERSIVE 
CONTEXT-INDUCED FREEZING RESPONSE OBSERVED DURING THE EXTINCTION SESSION IN THE HR AND 
LR RATS, WHEREAS MIDAZOLAM (0.75 MG/KG, I.P.) ACCELERATED ATTENUATION OF FEAR RESPONSES 
ONLY IN THE HR RATS. THE LESS ANXIOUS BEHAVIOR OF LR ANIMALS GIVEN SALINE WAS ACCOMPANIED 
BY AN ELEVATED CONCENTRATION OF GLUTAMATE AND GABA IN THE BLA IN COMPARISON WITH HR 
RATS, AND A STRONGER ELEVATION OF GABA IN RESPONSE TO THE CONTEXTUAL FEAR. IN THE MORE 
ANXIOUS HR ANIMALS, THE PRETREATMENT OF RATS WITH D-CYCLOSERINE AND MIDAZOLAM 
SIGNIFICANTLY INCREASED THE LOCAL CONCENTRATION OF GABA AND INHIBITED THE EXPRESSION OF 
CONTEXTUAL FEAR. THE PREVIOUS AND PRESENT FINDINGS SUGGEST THAT ANIMALS WHICH ARE MORE 
VULNERABLE TO STRESS, MIGHT HAVE INNATE DEFICITS IN THE ACTIVITY OF BRAIN SYSTEMS THAT 
CONTROL THE ACTIVITY OF THE PREFRONTAL CORTEX, AND ENHANCED REACTIVITY OF LIMBIC 
STRUCTURES THAT WOULD NORMALLY ALLOW THEM TO COPE IN A BALANCED WAY WITH STRESSFUL 
SITUATIONS. THESE RESULTS MAY HELP TO BETTER UNDERSTAND THE MECHANISMS OF INDIVIDUAL 
DIFFERENCES IN THE EFFECTS OF ANXIOLYTIC DRUGS, FOUND AMONG THE PATIENTS WITH ANXIETY 
DISORDERS. 

RESEARCH SUPPORT: THE STUDY WAS SUPPORTED BY STATUTORY GRANT NO. 5010308050 FROM THE 
INSTITUTE OF PSYCHIATRY AND NEUROLOGY, AND BY GRANT NO. 0440/B/P01/2009/36 FROM THE 
MINISTRY OF SCIENCE AND HIGHER EDUCATION (ML), WARSAW, POLAND. 
 
 
DIFFERENCES IN THE DENSITY OF GABA(A)R ALPHA-2 SUBUNIT AND GEPHYRIN IN THE 
BRAIN STRUCTURES OF LOW AND HIGH ANXIETY RATS IN BASAL AND FEAR-STIMULATED 
CONDITIONS 
A. WIS³OWSKA-STANEK, M. LEHNER, A. P³AŸNIK, POLAND 
Department of Experimental and Clinical Pharmacology, Medical University, Warsaw, Poland 
 

INTRODUCTION: THE AIM OF THE PRESENT PAPER WAS TO EXAMINE DIFFERENCES IN THE DENSITY OF 
GABA-A-R ALPHA-2 SUBUNITS AND GEPHYRIN (POSTSYNAPTIC SCAFFOLDING PROTEIN AT GABAERGIC 
SYNAPSES) IN THE BRAIN STRUCTURES OF LOW AND HIGH ANXIETY RATS. 

MATERIALS AND METHODS: IN EXPERIMENTS WE USED AN ANIMAL MODEL USING HIGH (HR) AND LOW 
(LR) ANXIETY RATS. THE RATS WERE DIVIDED ACCORDING TO THEIR BEHAVIORAL RESPONSES IN THE 



 

CONDITIONED FEAR TEST (CFT): HR - (HIGH RESPONDERS, FREEZING TIME LONGER THAN THE MEAN + 
SEM) AND LR (LOW RESPONDERS, FREEZING TIME SHORTER THAN THE MEAN - SEM). 7 AND 14 DAYS 
AFTER THE TEST, THE ANIMALS WERE EXPOSED AGAIN TO THE AVERSIVE CONTEXT (EXTINCTION 
SESSIONS). ON THE 20 AND 21ST DAYS, ANIMALS WERE RETRAINED AND REEXAMINED IN THE 
CONDITIONED FREEZING TEST. WE ANALYZED THE EXPRESSION OF THE ALPHA2 SUBUNIT OF THE GABA-A 
RECEPTOR AND GEPHYRIN IN BASAL CONDITIONS, (7 DAYS AFTER CONTEXTUAL FEAR CONDITIONING TEST) 
AND 1.5 H AFTER RETESTING, WITH THE WESTERN BLOT TECHNIQUE. 

RESULTS AND DISCUSSION: WE FOUND THAT HR RATS SHOWED A MARKED DECREASE IN THE 
CONDITIONING OF FEAR RESPONSES IN THE CONDITIONED FEAR TEST (CFT) OVER THE COURSE OF TWO 
EXTINCTION SESSIONS (7 AND 14 DAYS AFTER), IN COMPARISON TO THE CONTROL AND LR GROUPS. 
AFTER RE-TESTING, THE FREEZING RESPONSE OF HR RATS ALMOST RETURNED TO THE PRE-EXTINCTION 
VALUE. THE BEHAVIOR OF THE LR GROUP REMAINED UNCHANGED AT DIFFERENT STAGES OF THE 
EXPERIMENT. THERE APPEARED TO BE NO DIFFERENCES IN THE BASAL EXPRESSION OF EXAMINED 
PROTEINS, EXCEPT FOR OVEREXPRESSION OF ALPHA-2 SUBUNITS OF GABA-A RECEPTORS IN THE 
AMYGDALA IN THE HR(VS. CONTROL RATS). AFTER RETESTING, THE DENSITY OF ALPHA-2 SUBUNITS WERE 
SIGNIFICANTLY INCREASED IN HR ANIMALS IN THE AMYGDALA AND PREFRONTAL CORTEX (VS. CONTROL, 
NOT FEAR CONDITIONED ANIMALS, AND LR RATS), AND IN THE HIPPOCAMPUS (VS. LR RATS). THE 
EXPRESSION OF GEPHYRIN WAS INCREASED IN THE HIPPOCAMPUS OF HR ANIMALS (VS. LR RATS), BUT 
REMAINED UNCHANGED IN THE AMYGDALA AND PREFRONTAL CORTEX. MOREOVER, THERE WAS A 
SIGNIFICANT NEGATIVE CORRELATION BETWEEN THE EXPRESSION OF ALPHA-2 SUBUNITS IN THE 
AMYGDALA AND THE DURATION OF FREEZING TIME IN THE HR GROUP. THE CURRENT DATA INDICATE THAT 
THE NEUROCHEMICAL PROFILES OF BOTH GROUPS OF ANIMALS WERE QUALITATIVELY DIFFERENT, WITH 
DISTINCT BRAIN STRUCTURES INVOLVED IN THE ORGANIZATION OF A RESPONSE TO THE CONDITIONED 
AVERSIVE STIMULUS. THIS FINDING SUPPORTS OTHER DATA ON THE ROLE OF ALPHA-2 SUBUNIT IN THE 
BASOLATERAL AMYGDALA IN THE EXPRESSION OF ANXIETY-LIKE BEHAVIOR. THE ANIMALS MORE 
VULNERABLE TO STRESS (HR) MIGHT HAVE INNATE DISTURBANCES IN THE ACTIVITY OF INTRACELLULAR 
SYSTEMS CONTROLLING THE TRAFFICKING OF GABA-A RECEPTORS IN THE LIMBIC STRUCTURES 
(HIPPOCAMPUS AND AMYGDALA), INVOLVED IN THE CONTROL OF EMOTIONAL BEHAVIOR. 

RESEARCH SUPPORT: THE STUDY WAS SUPPORTED BY STATUTORY GRANT NO 5010308050 FROM THE 
INSTITUTE OF PSYCHIATRY AND NEUROLOGY AND BY GRANT NO. 0440/B/P01/2009/36 FROM THE 
MINISTRY OF SCIENCE AND HIGHER EDUCATION (ML), WARSAW, POLAND. 
 
 
EMOTIONALLY CHALLENGED BEHAVIOR IN γ-SYNUCLEIN KNOCK-OUT MICE 
V.S. Kokhan, A.V. Bolkunov, G. I. Van'kin, N. N. Ninkina, S. O. Bachurin  
INSTITUTE OF PHYSIOLOGICALLY ACTIVE COMPOUNDS (IPAC) RAS, CHERNOGOLOVKA, RUSSIA. 
 

INTRODUCTION: GAMMA(Ã)-SYNUCLEIN IS A MEMBER OF THE SYNUCLEIN FAMILY OF CYTOPLASMIC AND 
PREDOMINANTLY NEURONAL PROTEINS THAT APPEARED LATE IN EVOLUTION AND ONLY IN VERTEBRATES. 
IN THE AXONS AND PRESYNAPTIC TERMINALS OF NEURONS LOCATED IN REGIONS THAT ARE INVOLVED IN 
EMOTIONS, SUBSTANTIAL AMOUNTS OF Ã-SYNUCLEIN HAVE BEEN DETECTED DURING LEARNING AND 
MEMORY. THE ROLE OF Ã-SYNUCLEIN IN THESE BRAIN FUNCTIONS HAS NOT BEEN NOT PREVIOUSLY 
ASSESSED. WE HAVE DEMONSTRATED FOR THE FIRST TIME THAT THE LOSS OF Ã-SYNUCLEIN RESULTS IN A 
SIGNIFICANT INCREASE OF ORIENTATION RESPONSES IN NEW SITUATIONS, AN ELEVATED RISK 
TOLERANCE, AND A DECREASED STATE OF ANXIETY. 
MATERIALS AND METHODS: BEHAVIORAL TESTS: NOVEL CAGE, DARK-LIGHT BOX, O-SHAPED ELEVATED 
MAZE, OPEN FIELD. MOLECULAR TECHNIQUES: PCR. 
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RESULTS AND DISCUSSION: WE IDENTIFIED SIGNIFICANT DIFFERENCES IN EMOTIONAL BEHAVIOR 
BETWEEN THE Ã-SYNUCLEIN KNOCKOUT MICE (Ã-KO) AND THE CONTROL GROUP. THE LACK OF 
Ã-SYNUCLEIN GENE HAS THE FOLLOWING CONSEQUENCES. MICE LACKING THE Ã-SYNUCLEIN GENE WERE 
DETERMINED TO HAVE AN INCREASE IN THE ORIENTING RESPONSES DURING THE “NOVEL CAGE” TEST AND 
“O-SHAPED ELEVATED MAZE”. SECONDLY, THE DISTINGUISHING FEATURE OF Ã-KO MICE WAS THEIR HIGH 
RISK TOLERANCE WHICH WAS EVIDENT BECAUSE OF THE INCREASED TIME THAT MICE SPENT IN THE 
NON-FENCED SEGMENT OF THE ELEVATED O-SHAPED MAZE. THIS PARAMETER WAS ALSO CONFIRMED BY 
THE AMOUNT OF TIME THAT THE GROUP OF Ã-KO MICE SPENT IN THE CENTER OF OPEN FIELD AFTER A 
SINGLE PRESENTATION OF STRESS FACTORS (I.E. HIGH ILLUMINATION). THE STUDY OF THE GENERAL 
ANXIETY OF Ã-KO MICE INDICATES THEIR REDUCED LEVEL OF ANXIETY IN THE RELATION TO THOSE OF THE 
CONTROL ANIMALS. THESE FINDINGS WERE CONFIRMED BY THE RESULTS OBTAINED IN THE O-MAZE TEST 
AND THE MOTOR ACTIVITY IN THE OPEN-FIELD TEST. WE FOUND THAT Ã-SYNUCLEIN IS DIRECTLY INVOLVED 
IN REGULATING THE FUNCTIONS OF HIGHER NERVOUS ACTIVITY. 

RESEARCH SUPPORT: THE RESEARCH WAS SUPPORTED BY THE RUSSIAN FOUNDATION FOR BASIC 
RESEARCH GRANTS NO. 09-04-01412-A AND BY THE PROJECT OF RUSSIAN ACADEMY OF SCIENCES 
“FUNDAMENTAL SCIENCES FOR MEDICAL RESEARCH”. 
 
 
QUANTITATIVE TRAIT LOCI (QTL) ANALYSIS OF BEHAVIOR IN THE ZEBRAFISH.  
D. Wright, J. Krause , R.K.B. Butlin 
IFM Biology, Linkoping University, Linkoping, Sweden 
 
Introduction: Domestication selection has been performed in several different animal species, and 
has led to numerous differences between the selected populations and their wild counterparts 
(termed the ‘domestication syndrome’). Principally these have included changes in growth, 
reproduction, and time to sexual maturity, though behavioral differences are also ubiquitous 
throughout such domesticates, leading to a decrease in anxiety-related traits and anti-predation 
behavior (close association with conspecifics, extreme vigilance, etc). Such changes may be 
brought about unintentionally, simply by prolonged breeding in captive conditions, where increases 
in fecundity are desirable, and with an absence of any predators. Though not classically a 
domesticated species, the zebrafish has nevertheless been maintained in controlled laboratory 
conditions for many generations and as a variety of different strains. Such strains often show strong 
differences in growth and behavior as compared to their wild-derived progenitors. 

Materials and Methods: Population differences between a laboratory strain, AB, and a 
wild-derived population from Bangladesh were used as the basis for a Quantitative Trait Loci (QTL) 
study, to determine the genetic basis for the phenotypic differences. An F2 intercross was 
performed, comprising of 184 individuals genotyped with 65 fully informative microsatellite markers. 
Individuals were assayed for shoaling tendency (a conspecific association test) and predator 
inspection (a boldness-related explorative behavior). 

Results and Discussion: Standard Interval Mapping analysis revealed two significant and one 
suggestive behavioral QTL, whilst a more advanced 2 x 2 digenic epistatic analysis revealed one 
significant and two suggestive epistatic pairs of loci. These results serve to identify some of the 
underlying genetic architecture of anxiety-related behavior in the zebrafish and also act as a proof 
of principal as to the amenability of the zebrafish to such types of analysis. 

 

 



 

 
METRIS Workshop 

ANIMAL BEHAVIOR AND THE MATRIX METHOD FOR AUTOMATED BEHAVIOR ANALYSIS. 
LABORAS SYSTEM – THE MATRIX PARAMETERS AND INTEGRATION OF PHYSIOLOGICAL 
RESULTS WITH TELEMETRY PARAMETERS  
L. Bachdasarian, R. Bulthuis 
Metris B.V., The Netherlands 
 
Introduction: The study of animal behavior, particularly from evolutionary and ecological 
viewpoints, has been one of the major growing areas in biology over the last 15 years.Animal 
behavior is an interpretation of internal and external factors (stimulus).   
BEHAVIOR = Function {Internal stimulus, external stimulus}; “ Where theinternal stimulus is a ”
“ process or function in the animal body, and theexternal stimulus” is a function , process, or parameter
 .from the environment, outside of the animal’s bodyBehavioral pharmacology is an area in preclinical 
research that investigates the effects of drugs on the behavior of a laboratory animal. The drugs 
produce specific effects in the body in terms of stimulus and energy changes (e.g. biochemical 
energy, internal energy, entropy). Changes in the potential energy of the body of an animal will 
result, after some time, in changes in the kinetic energy of the animal, which will be amongst others 
expressed in the behavior. Goal of the behavioral study - Behavior = Function {Dynamic Internal 
Stimulus/Drugs effects}; if external stimulus = constant 

- A constant is essential for building a reliable behavioral study and analysis  
- To enhance the quality of the study and have better statistic probability, it is important to 

analyze many parameters from the same behavior (i.e., group of parameters or matrix) 
Most experiments in preclinical research involving observation of the laboratory animal behavior are 
still based on either direct observation by humans or the use of video recording systems. Both 
these methods use the visual cue as a parameter to determine the behavior of the animal. This also 
applies for automated methods that are based on video and only look at the position changes of the 
animal (tracking). These methods lack the possibility to determine and analyze ‘more’ parameters 
from the same behavior, and offer limited possibilities. Therefore, this paper proposes an alternative 
and comprehensive method for analyzing matrix parameters of animal behavior in in-vivo 
experiments. 
Materials and Methods: Force measurement vs. Observation methods - The movements 
accompanying behaviors that result in oscillations of energy are often short, weak, fast and highly 
repetitive, and therefore difficult or impossible to observe or record on video (such as head shakes, 
scratches, chewing). Metris has developed the LABORAS system that is able to measure total 
movements (kinetic energy) in a reliable and non-invasive way by using force transducers under the 
cage of the animal. 

Matrix method for Behavior Analysis - Acquiring the proper analysis and statistics from the data 
is very important in in-vivo experiments. The use of many independent parameters for the 
automated recognition of an animal’s behavior is therefore crucial. To recognize a behavior 
automatically, LABORAS applies the ‘Matrix Method’, which involves the analysis of several 
parameters that are derived from the measurement system. Your specific behavior = matrix / , 
X2, X3 - - - - - - - Xn; Y1, Y 2, Y 3 - - - - - - - Y n; E1, E2, E3 - - - - - - - En/ The above matrix shows 
an example of the different parameters for a specific behavior. Where X1, X2, X3 - - - - - - - Xn, ; E1, 
E2, E3 - - - - - - - En are functions from the specific behavior (e.g. amplitude, frequency, total 
energy, locomotion energy, locomotion energy / oscillation energy, etc.). 
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Results and Discussion: Measuring matrix parameters in in-vivo experiments are very important 
for obtaining a full ethogram of all behaviors shown by the laboratory animal. Traditional methods 
based on observation or video analysis only offer limited information. The Metris LABORAS system 
enables measurements of all types of kinetic energy while other non-invasive automated systems 
for behavior detection can only measure the locomotion component of the kinetic energy (e.g. 
locomotion energy mv²/2). In addition, the matrix method and technology used in Laboras provides 
a way to measure more behaviors and to recognize them completely automatically and more 
precisely than ever before. is globally considered as the best method for Animal Behavioral 
Research. Laboras system can integrate with telemetry systems and analyze Physiological and 
Behavioral parameters in one result summary. The best and quickest results from your pre-clinical 
study: 

- For behavioral studies, use matrix parameters from behavior, not only tracking parameters / 
use Laboras system for behavior recognition and analysis; 

For ultrasound vocalization studies, use the Sonotrack system and integrate it with Laboras results. 

Integrate telemetry parameters with Laboras results to get the best analysis tool;  

The bigger your analysis matrix (group of parameters) is, the better your statistics and results from 
the experiments will be.  

 
 
 
Symposium 5. Serotonin, Brain and Behavior 
Chairs: Z. Zukowska (USA), A. Kalueff (USA) 
 
EARLY POSTNATAL STRESS AFFECTS 5-HT1A RECEPTOR FUNCTION IN 
EMOTION-RELATED BRAIN REGIONS IN ADULT RATS 
M. Yoshioka, H. Matsuzaki, T. Izumi 
Department of Neuropharmacology, Hokkaido University Graduate School of Medicine, Japan 

 

Introduction: Traumatic events in early life are associated with an increased risk of psychiatric 
diseases in adulthood.5-hydroxytryptamine (5-HT)1Areceptors are known to play a pivotal role in 
the 5-HTergic mechanisms associated with the etiology of stress-related disorders.The goal of the 
present study was to investigate whether early postnatal stress influences 5-HT1Areceptor function 
in emotion-related brain regions in adult rats.  
Materials and Methods: Rats were subjected to aversive foot shock (FS) during the third week of 
the postnatal period (3wFS group). During the post-adolescent period (10-14 weeks postnatal), 
immunohistochemical and neurochemical experiments were carried out to investigate 
5-HT1Areceptor function in the medial prefrontal cortex (mPFC), dorsal hippocampus and 
amygdala. 

Results and Discussion: In the mPFC, c-Fos expression induced by the 5-HT1Areceptor agonist 
8-OH-DPAT in the 3wFS group was significantly attenuated compared to that in the non-FS control 
group. We also found that local perfusion of 8-OH-DPAT via a dialysis probe decreased 
extracellular 5-HT levels in the mPFC of the non-FS group, but not in the 3wFS group. 



 

5-HT1Areceptor numbers detected by [3]WAY-100635 binding and 5-HT1Areceptor mRNA 
detected by quantitative PCR in mPFC were not different between the non-FS and 3wFS groups. In 
the dorsal hippocampus, bilateral local injection of 8-OH-DPAT significantly reduced freezing 
behavior, a kind of anxiety reaction induced by contextual fear conditioning. However, in the 3wFS 
group, local injection of 8-OH-DPAT failed to reduce freezing. 5-HT1Areceptor numbers significantly 
decreased in the dorsal hippocampus of the 3wFS group, but 5-HT1Areceptor mRNA did not 
change. In the amygdala, bilateral local injection of 8-OH-DPAT reduced freezing behavior both in 
the non-FS and 3wFS groups equally. There were no differences in 5-HT1Areceptor numbers and 
mRNA between the non-FS and 3wFS groups. These results suggested that 3wFS attenuates 
5-HT1Areceptor function in the mPFC and dorsal hippocampus in adulthood. 3wFS did not affect 
5-HT1Areceptor numbers in the mPFC, whereas 3wFS decreased 5-HT1Areceptor numbers in the 
dorsal hippocampus in adulthood. Therefore, aversive stress in juvenile period has lasting effects 
on brain 5-HT .  

 
 

SEROTONERGIC SYSTEM INVOLVMENT IN THE CRITICAL PERIOD OF PEER SOCIAL 
BEHAVIOR DEVELOPMENT IN CHICK 
M. KOSHIBA, K. YAMAZAKI, K. MIMURA, A. SENO, M. SUZUKI, T. OKUYA, D. MOCHIZUKI, Y. 
SUGIURA, K. SHIMIZU, Y. SHIRAKAWA, S. NAKAMURA 
Division of Biotechnology and Life Science, Tokyo University of Agriculture and Technology, Tokyo, 
Japan 
 
Introduction: We have established an animal model for the development of social behavior with 
the domestic chicken (Gallus gallus domesticus). Chicken social behavior develops through three 
steps, imprinting to conspecific cage-mates, fear learning, and social affiliation learning. The 
sensitive (critical) period for affiliation learning starts from around day 5 and ends up around day 9 
after hatching. Chickens reared under socially isolated conditions during this period, fail to develop 
social affiliation even after having acquired imprinting to cage mates. For this experiment, we 
explored the possible role of the serotonergic system during this period of social affiliation, and if it 
is affected by developmental disorders. 
Materials and Methods: Chickens were reared either in groups or were socially isolated from 
hatching. They were tested for social behavior using multi-behavior parameter integration analysis 
based on principle component analysis. The brain area specific extract from socially grouped or 
isolated chickens was examined for monoamine contents by HPLC as well as for gene expression 
patterns by DNA microarray. Milnacipran(5mg/kgwt) was subcutaneously administered daily from 
P5 for 10 days with or without social interaction training. 
RESULTS AND DISCUSSION: THE GROUPED CHICKENS WHICH WERE TEMPORALLY SEPARATED FROM 
CAGE MATES EMITTED ISOLATION CALLS AND 5-HT LEVEL CONCOMITANTLY INCREASED IN MEDIAL 
PREFRONTAL AREAS INCLUDING NUCLEUS ACCUMBENS. DOPAMINE AND NORADRENALINE LEVELS 
DECREASED IN THE SAME REGION. LONG TERM SOCIAL ISOLATION GAVE RISE TO CHICKENS WHICH WERE 
NOT AFFILIATED TO OTHER CHICKENS, BUT THIS BEHAVIOR WAS IMPROVED BY COMBINATORIAL 
TREATMENTS OF SNRI’S DURING THE SENSITIVE PERIOD AND WITH SOCIAL INTERACTIONS AFTER THIS 
PERIOD. 

RESEARCH SUPPORT: THIS WORK WAS SUPPORTED BY MEXT KAKENHI (GRANT-IN-AID FOR SCIENTIFIC 
RESEARCH ON INNOVATIVE AREAS 21200017). 
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STRESS-REACTIVITY IN WINNER AND LOSER RATS AFTER CHRONIC SOCIAL STRESS 

V. Paholchenko, E. Tukalenko, M. Makarchuk  
TARAS SHEVCHENKO NATIONAL UNIVERSITY, KYIV, UKRAINE 

 

INTRODUCTION: THE BEHAVIORAL CONSEQUENCES OF SOCIAL STRESS FOR LOSER ANIMALS ARE 
WELL-STUDIED, BUT THE BEHAVIORAL REACTIONS OF WINNER RATS STILL REMAIN UNCLEAR. ON THE 
OTHER HAND, WE WERE INTERESTED IN EXAMINING NOT ONLY THE BEHAVIOR AFTER STRESS, BUT ALSO 
THE REACTIONS OF RATS WITH OPPOSITE SOCIAL EXPERIENCE ON BEHAVIORAL PARAMETERS YET. SO, 
THE AIM OF OUR EXPERIMENT WAS TO EVALUATE THE ANXIETY LEVELS AND LEARNING ABILITIES OF RATS 
SUBJECTED TO SOCIAL STRESS. 

MATERIALS AND METHODS: A NOVEL MODEL OF SOCIAL STRESS IN RATS WAS USED IN ORDER TO GIVE 
EQUAL POSSIBILITIES FOR ANIMALS TO BECOME A WINNER OR A LOSER. BEFORE THE STRESS, ANIMALS 
WERE TESTED IN THE OPEN FIELD (OF) TEST AND BLACK-WHITE BOX (BW) TEST TO DETECT INITIAL 
LOCOMOTOR AND ANXIETY LEVELS IN RATS. TO EVALUATE STRESS-REACTIVITY IN “WINNER” AND “LOSER” 
RATS,, SOME RATS WERE SUBJECTED TO ACUTE FOOT-SHOCK STRESS AFTER SOCIAL STRESS. ALL RATS 
WERE DIVIDED INTO 4 GROUPS: CONTROL(C), ACUTE FOOT-SHOCK STRESS (APPROXIMATELY 1MA, 
20MIN)(AFSH), SOCIAL STRESS GROUP (14 DAYS OF SOCIAL STRESS)(SS) AND COMBINED STRESS 
GROUP (RATS WERE SUBJECTED TO ACUTE FOOT-SHOCK STRESS AFTER SOCIAL STRESS) (COMB). THE 
ELEVATED PLUS MAZE (EPM), SOCIAL INTERACTION TEST (SI), DEFENSIVE BURYING TEST (DB) AND 
RADIAL MAZE (RM) WERE USED TO EXAMINE BEHAVIORAL ACTIVITY. 

RESULTS AND DISCUSSION: THERE WERE NO OBSERVED DIFFERENCES BETWEEN ANXIETY LEVELS OF 
WINNER AND LOSER RATS IN OF AND BW TESTS. RATS FROM THE AFSH GROUP DEMONSTRATED 
DECREASED EXPLORATION IN EPM AND SI TESTS, INCREASED SOCIAL ANXIETY IN THE SI TEST, AND 
DECREASED WORKING MEMORY MISTAKES IN THE RM. WINNER RATS FROM BOTH THE SS AND COMB 
GROUPS DEMONSTRATED INCREASED URINATION IN THE EPM, AND DECREASED LEVELS OF SOCIAL 
ANXIETY IN SI TEST. IT WAS HIGHER LEVEL OF EXPLORATORY ACTIVITY IN EPM TEST AND HIGHER LEVEL 
OF SOCIAL ANXIETY IN SI TEST IN WINNER RAT FROM COMB GROUP. LOSER RATS FROM THE SS GROUP 
DEMONSTRATED LOWER LEVELS OF EXPLORATORY ACTIVITY IN THE SI TEST, IMMOBILITY IN THE DB TEST, 
AND DECREASED GENERAL ACTIVITY AND PRODUCTIVITY IN RM. LOSER RATS FROM THE COMB GROUP 
DEMONSTRATED INCREASED URINATION IN THE EPM, DECREASED EXPLORATORY ACTIVITY IN THE SI 
TEST, AND NO DIFFERENCE IN THE RM. THUS, ONE CAN CONCLUDE THAT SOCIAL STRESS DIFFERENTIALLY 
AFFECTS WINNER AND LOSER RATS. MOREOVER, CHANGES IN BEHAVIOR DEPEND ON THE SUBSEQUENT 
STRESS EXPERIENCED BY ANIMAL. 
 
 

A BIOLOGICAL AND BEHAVIORAL PROFILE FOR INHIBITED BEHAVIOR 

K.J. Fomalont, J.C. Earnheart, C.M. Ragan, B. Luscher, S.A. Cavigelli 
NATIONAL INSTITUTE OF MENTAL HEALTH, BETHESDA, USA 

 



 

INTRODUCTION: IN HUMANS, AN INHIBITED TEMPERAMENT IN INFANCY IS PREDICTIVE OF THE 
DEVELOPMENT OF AN ANXIETY DISORDER IN ADULTHOOD. USING A RAT MODEL, THIS STUDY AIMS TO FIND 
PATTERNS IN THE BIOLOGICAL UNDERPINNINGS OF THE INHIBITED TEMPERAMENT. WE HAVE ANALYZED 
RAT BEHAVIOR IN NOVEL SITUATIONS AND DETERMINED IF INHIBITED BEHAVIOR IS CORRELATED WITH 
INCREASED CORTICOSTERONE RELEASE REACTIVITY IN RESPONSE TO A STRESSOR, AND WITH A SMALLER 
NUMBER OF GABAA RECEPTORS IN THE HIPPOCAMPUS AND LIMBIC REGIONS. 

MATERIALS AND METHODS: 24 SPRAGUE-DAWLEY OUTBRED RATS WERE EXPOSED TO THE ELEVATED 
PLUS MAZE, A NOVEL SOCIAL TASK, AND A NOVEL ENVIRONMENT TASK TWICE. THE RATS WERE WEIGHED 
AND HANDLED BY AN EXPERIMENTER DAILY UNTIL BEHAVIORAL TESTING BEGAN ON POST-NATAL DAY 
(PND) 30. A BLOOD SAMPLE WAS TAKEN IMMEDIATELY, 40 MINUTES, AND 120 MINUTES AFTER TAIL 
CLIPPING. ON PND 125, THE RATS WERE SACRIFICED. THE BRAINS WERE DISSECTED AND THE SECTIONS 
WERE INCUBATED IN A RADIOACTIVE BENZODIAZEPINE AGONIST. AUTORADIOGRAPHY WAS PERFORMED TO 
VISUALIZE BENZODIAZEPINE RECEPTOR CONCENTRATION AND LOCATION. 

RESULTS AND DISCUSSION: RANK ANALYSES SHOWED THAT BEHAVIORAL MEASURES WERE NOT 
CORRELATED TO BLOOD CORTICOSTERONE MEASURED AFTER THE INTRODUCTION OF A PHYSICAL 
STRESSOR. THERE WAS A SIGNIFICANT POSITIVE CORRELATION BETWEEN INHIBITED BEHAVIOR AND 
RADIOLIGAND BINDING IN THE HIPPOCAMPUS AND IN LIMBIC AREAS. THERE WAS NO CORRELATION 
BETWEEN BLOOD CORTICOSTERONE AND GABAA RECEPTOR CONCENTRATION IN ANY REGIONS OF THE 
BRAIN. INHIBITED BEHAVIOR DID NOT PREDICT CORTICOSTERONE RELEASE REACTIVITY OR GABAA 
RECEPTOR CONCENTRATION. MOST RESEARCH SUPPORTS THE LINK BETWEEN THE INHIBITED 
TEMPERAMENT AND HIGH REACTIVITY IN CORTICOSTERONE RELEASE. THE DISCREPANCY BETWEEN OUR 
RESULTS AND THE CONSENSUS OF PREVIOUS RESEARCH MAY BE ATTRIBUTED TO EARLY HANDLING OF 
RAT PUPS WHICH DISRUPTED HPA AXIS DEVELOPMENT. AN UNEXPECTED POSITIVE CORRELATION 
BETWEEN LATENCY TO A NOVEL OBJECT AND RADIOLIGAND BINDING IN SOME AREAS OF THE BRAIN WAS 
FOUND. RESEARCH IN PRIMATES SUGGESTS THAT THE AMYGDALA IS INVOLVED IN THE PROCESSING OF 
LEARNED FEAR, BUT IT IS NOT NECESSARILY INVOLVED IN THE BEHAVIORAL INHIBITION ASSOCIATED WITH 
TEMPERAMENT. OUR DATA SUPPORT THIS CONCLUSION. FUTURE RESEARCH SHOULD USE INBRED RATS 
OR A RAT STRAIN BRED TO EXHIBIT ANXIETY-LIKE BEHAVIOR TO STUDY THE BIOLOGICAL UNDERPINNINGS 
OF INHIBITED BEHAVIOR. 

RESEARCH SUPPORT: PSU, PENNSYLVANIA, USA, NATIONAL INSTITUTE OF MENTAL HEALTH 
B/STARTR03 

 
 
 
Plenary Lecture 2. NPY AND STRESS 
Z. ZUKOWSKA 
DEPARTMENT OF PHYSIOLOGY AND BIOPHYSICS, STRESS RESEARCH CENTER, GEORGETOWN 
UNIVERSITY MEDICAL SCHOOL, WASHINGTON DC, USA 
 
Prenatal stress, psychological and metabolic (e.g. low 8% protein diet, LPD), has been linked to 
increased risk of obesity and anxiety in the progeny, sometimes in a gender-specific manner. While 
mechanisms remain unclear, epigenetic changes in the HPA axis have been implicated. Here we 
studied the effects of stress on another stress system - sympathetic nerves and their 
non-adrenergic co-transmitter, neuropeptide Y (NPY) - on adipogenesis and obesity in various in 
vitro and in vivo models. In adult mice fed high fat (HF) diet, stress activated NPY and its Y2 
receptor (R), specifically in the abdominal fat and its stromovascular fraction enriched in adipose 
stem cells (ASCs). This increased de-novo adipogenesis and angiogenesis leading to abdominal 
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obesity and metabolic syndrome; in addition, stressed/high fat-fed mice were more anxious. 
Similarly in vitro, epinephrine-induced “stress” augmented adipogenesis in murine embryonic stem 
cells proportionally to the level of expression of NPY and inversely proportional to DNA methylation 
of its gene at CpG regions corresponding to NGF-RE and CAM-RE. These results suggested that 
stress may epigenetically up-regulate NPY expression in ASCs leading to greater development of 
abdominal adiposity when animals are placed in pro-adipogenic environment, such as 
over-nutrition. To test this hypothesis in vivo, we subjected mice to prenatal stress of LPD followed 
by 9 weeks of post-weaning HF diet. While both male and female LPD offspring were born smaller, 
only females had faster growth rate on HF diet than the control group, and by 9 weeks developed 
abdominal adiposity and impaired glucose tolerance. In contrast, male LPD offspring had improved 
glucose tolerance and decreased abdominal fat content.  No significant differences were found in 
expression of NPY in either gender and groups but Y2R was up-regulated specifically in the visceral 
fat in the LPD-stressed females already at weaning, while Y1 was down-regulated as compared to 
the control group. While the study continues, data so far suggest that stress may induce epigenetic 
changes in the NPY and/or its receptor genes, specifically in ASCS of the visceral fat and thus 
program for future development of abdominal obesity and metabolic syndrome.  Why the effect is 
sex-specific is unclear but may be related to sex steroid-dependent regulation of NPY expression, 
as previously reported. 
 
 
 
10.00-18.00   POSTER SESSION 
 
THE EFFECTIVENESS OF A MEDITATION-BASED STRESS MANAGEMENT PROGRAM IN 
PATIENTS WITH ANXIETY DISORDERS 
T.K. Choi, T.Y.Kim, K.S. Lee, J.H. Kim, J.E. Song, H.J. Hong 
POCHON CHA UNIVERSITY COLLEGE OF MEDICINE, REPUBLIC OF KOREA 

 

INTRODUCTION: MEDITATION INCLUDES TECHNIQUES SUCH AS LISTENING TO BREATHING, REPEATING A 
MANTRA, DETACHING FROM THOUGHT PROCESSES, FOCUSING ATTENTION, AND BRINGING ABOUT A STATE 
OF SELF AWARENESS AND INNER CALMNESS. THE OBJECTIVE OF THIS STUDY WAS TO EXAMINE THE 
EFFECTIVENESS OF A MEDITATION-BASED STRESS MANAGEMENT PROGRAM IN PATIENTS WITH ANXIETY 
DISORDER.  

MATERIALS AND METHODS: PATIENTS WITH ANXIETY DISORDER WERE RANDOMLY ASSIGNED TO AN 
8-WEEK CLINICAL TRIAL OF EITHER A MEDITATION-BASED STRESS MANAGEMENT PROGRAM AND/OR AN 
ANXIETY DISORDER EDUCATION PROGRAM. THE HAMILTON ANXIETY RATING SCALE THE HAMILTON 
DEPRESSION RATING SCALE, THE STAIT-TRAIT ANXIETY INVENTORY, AND THE BECK DEPRESSION 
INVENTORY WERE USED TO MEASURE OUTCOMES AFTER 0,2,4,6, AND 8 WEEKS OF THE PROGRAM.  

RESULTS AND DISCUSSION: COMPARED TO THE EDUCATION GROUP, THE MEDITATION-BASED STRESS 
MANAGEMENT GROUP SHOWED SIGNIFICANT IMPROVEMENT IN SCORE ON ALL ANXIETY SCALES(HAM-A, 
P=.02, STAI STATE P=.01, STAI TRAIT, P=.001). THIS STUDY SHOWS THAT MEDITATION-BASED STRESS 
MANAGEMENT PROGRAMS CAN BE EFFECTIVE IN RELIEVING ANXIETY SYMPTOMS IN PATIENTS WITH 
ANXIETY DISORDERS. 
 
 
THE A1 ALLELE OF D2 DOPAMINE RECEPTOR (DRD2) GENE IS ASSOCIATED WITH 



 

POSTTRAUMATIC STRESS DISORDER SYMPTOMS IN KOREAN VETERANS OF THE 
VIETNAM WAR 
T.Y. Kim, J.H. Kim 
DEPARTMENT OF NEUROPSYCHIATRY, SEOUL VETERANS HOSPITAL, SEOUL, REPUBLIC OF KOREA 
  
Introduction: Evidences from recent studies supports the role of genetic factors in the 
development of Posttraumatic Stress Disorder (PTSD). The primary aim of this study is to 
investigate the association between the dopamine D2 receptor (DRD2) TaqI A polymorphism and 
PTSD. The second aim is to examine the association between the DRD2 TaqI A polymorphism and 
clinical symptoms in patients with PTSD. 
MATERIALS AND METHODS: WE RECRUITED 189 VIETNAM VETERANS FOR PARTICIPATION IN THIS STUDY, 
AMONG WHOM 99 WERE PTSD PATIENTS AND 90 WERE CONTROL SUBJECTS. THE PRESENCE OF THE 
DRD2 TAQI A POLYMORPHISM WAS DETERMINED BY POLYMERASE CHAIN REACTION (PCR). SEVERAL 
STANDARDIZED RESEARCH SCALES WERE USED IN THE CLINICAL ASSESSMENT OF PTSD, INCLUDING THE 
COMBAT EXPOSURE SCALE (CES), CLINICIAN ADMINISTERED PTSD SCALE (CAPS), BECK DEPRESSION 
INVENTORY (BDI), AND CLINICAL GLOBAL IMPRESSION (CGI). 
RESULTS AND DISCUSSION: THERE WAS NO SIGNIFICANT DIFFERENCE IN THE DISTRIBUTION OF THE 
DRD2 GENOTYPE, FREQUENCY AND PREVALENCE OF THE A1 ALLELE, OR THE FREQUENCY OF 
HETEROZYGOTES BETWEEN THE PATIENTS WITH PTSD AND THE CONTROLS. IN THE PTSD GROUP, THE 
PATIENTS WITH THE A1 ALLELE (A1A1, A1A2) SCORED HIGHER ON THE CAPS-TOTAL (P=0.044), 
CAPS-AVOIDANCE SYMPTOMS(P=0.016) AND BDI (P=0.024) THAN THOSE WITHOUT THE A1 ALLELE 
(A2A2). 
WE COULD NOT FIND AN ASSOCIATION BETWEEN THE DOPAMINE D2 RECEPTOR (DRD2) TAQI A 
POLYMORPHISM AND PTSD. HOWEVER, THE A1 ALLELE OF DRD2 SEEMS TO INFLUENCE AVOIDANCE 
SYMPTOMS IN PATIENTS WITH PTSD. 
RESEARCH SUPPORT: THIS STUDY WAS SUPPORTED BY A GRANT FROM KOREA INSTITUTE OF MEDICINE. 
 
 
THE RATIO OF THETA AND BETA RHYTHMS IN FRONTAL BRAIN AREAS (AN INDEX OF 
INATTENTION) IN CHILDREN WITH ADHD DURING THE COURSE OF BIOACOUSTIC 
CORRECTION 
V.N Trushina, K.V. Konstantinov, V.M. Klimenko  
INSTITUTE OF EXPERIMENTAL MEDICINE RAMS, ST-PETERSBURG, RUSSIA 

 
INTRODUCTION: TWO KINDS OF QUANTITATIVE EEG ARE MOST COMMON AMONG THE PATTERNS OF 
BIOELECTRICAL ACTIVITY IN ATTENTION DEFICIT HYPERACTIVITY DISORDER (ADHD) PATIENTS. THE FIRST 
KIND TYPICALLY INCREASE IN INTENSITY OF SLOW-WAVE ACTIVITY, MAINLY THETA-RHYTHM, IN FRONTAL 
PARTS OF A BRAIN, INCLUDING PREMOTOR AND SENSORIMOTOR AREAS, AS WELL AS REDUCTION OF 
BETA-RHYTHM IN THESE AREAS, POINTING TO DOWN-REGULATION OF FRONTAL LOBE ACTIVITY. THE 
SECOND KIND IS CHARACTERIZED BY INCREASE IN CAPACITY OF BETA-RHYTHM IN FRONTAL AREAS, AND IT 
IS CONNECTED WITH EXCESSIVE ACTIVATION OF FRONTAL LOBES OF THE BRAIN. FOR TREATMENT OF 
CHILDREN WITH ADHD, THE MOST OFTEN USED IS THE CONCEPT OF DIRECTED LOCAL CORRECTION OF 
PARAMETERS EEG, IN PARTICULAR APPLY BETA/THETA TRAINING. 
MATERIALS AND METHODS: APPLIED IN THE PRESENT WORK IS A NEW METHOD OF ADHD TREATMENT - 
BIOACOUSTICAL CORRECTION (BAC). THE CORRECTION IS ACHIEVED BY LISTENING TO AN ACOUSTIC 
IMAGE OF ONE’S OWN BRAIN BIOELECTRICAL ACTIVITY IN A REAL TIME MODE, WHICH IS PRODUCED WITH 
AN ONLINE COMPUTER TRANSFORMATION OF THE EEG INTO SOUNDS BY TRANSPOSITION OF THE 
OSCILLATION SPECTRUM TO THE ACOUSTIC SECTOR OF FREQUENCIES. WITH THIS METHOD OF EEG 
TRANSFORMATION, THE INITIAL RATIOS OF THE MAIN PARAMETERS OF THE EEG SIGNAL (AMPLITUDES, 
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FREQUENCIES, AND PHASES OF OSCILLATIONS OF THE WHOLE PHYSIOLOGICALLY SIGNIFICANT RANGE) 
REMAIN COMPLETELY THE SAME IN THE SOUND IMAGE OF THE BRAIN’S BIOELECTRICAL ACTIVITY, AND SO 
DOES THE INTEGRITY OF THE SPACE-TEMPORAL STRUCTURE OF THE EEG. DATA FROM 53 CHILDREN WAS 
RECEIVED AS A RESULT OF RESEARCH (41 BOYS AND 12 GIRLS) WITH A DIAGNOSIS OF ADHD, DURING A 
COURSE OF THE EEG- ACOUSTIC CORRECTION. MIDDLE AGE OF THE CHILDREN WAS 8±0,74 YEARS. FOR 
EACH CHILD IN THE INVESTIGATED GROUP, THE SELF-REGULATION HAS BEEN 12 SESSIONS ON AVERAGE . 
DURING THE ANALYSIS OF DATA FROM EACH SESSION, THETA A RHYTHM AND BETA A RHYTHM INDICES 
WERE CALCULATED IN FRONTAL ASSIGNMENTS. DURING A RATE, THE EEG- ACOUSTIC BIOFEEDBACK 
ANALYZED REORGANIZATION OF THESE RHYTHMS AND ESTIMATED THEIR CORRELATION WITH CLINICAL 
DISPLAYS. 

RESULTS AND DISCUSSION: BEFORE CARRYING OUT PROCEDURES OF BIOACOUSTICAL CORRECTION, THE 
GIVEN PARAMETER CHILDREN WERE DISTRIBUTED INTO 2 SUBGROUPS: 1 SUBGROUP OF 37 CHILDREN 
(69,81 %) - IN BIOELECTRIC BRAIN ACTIVITY, IN FRONTAL ASSIGNMENTS DOMINATION THETA RANGE, WITH 
AN INDEX OF 30,8 % ± 1,72 WAS OBSERVED; THE INDEX OF BETA ACTIVITY WAS 20,37 % ± 1,8. IN 2 
SUBGROUP OF 16 CHILDREN (30,19 %), IN FRONTAL ASSIGNMENTS IT WAS REGISTERED ÝÝÃ WITH 
RAISED BETA ACTIVITY LEVELS. THE INDEX BETA A RHYTHM WAS 34,56% ±6,18; EXPRESSION OF A SHARE 
OF THE PERIODS THETA, A RHYTHM OF 19,69 % ± 3,3. AFTER CARRYING OUT PROCEDURES OF 
BIOACOUSTICAL CORRECTION ON THE GIVEN PARAMETER IN THE GROUP (37 CHILDREN) WITH DOMINATING 
THETA, A RANGE, IT HAS BEEN REVEALED THAT THE INDEX OF THETA A RHYTHM AUTHENTICALLY (Ð <0,01) 
DECREASED FROM 30,8 % ±1,72 TO 22 % ±1,51, AND THE INDEX OF BETA A RHYTHM AUTHENTICALLY (Ð 
<0,01) INCREASED FROM 20,37 % ± 1,8 UP TO 24,73% ±2,06. IN THE GROUP (16 CHILDREN) WITH 
DOMINATING BETA A RHYTHM, IT HAS BEEN ESTABLISHED THAT THE INDEX OF BETA A RHYTHM 
AUTHENTICALLY (Ð <0,03) DECREASED FROM 34,56 % ±6,18 TO 27,75 AS A WHOLE ON GROUP. THE 
THETA INDEX CHANGED DOUBTFULLY, FROM 19,69 % ± 3,3 TO19,38 % ± 2,43. 

CHANGE IN THETA AND BETA RHYTHM INDICES WAS ACCOMPANIED BY AUTHENTIC CHANGE IN CLINICAL 
SYNDROME ATTRIBUTES: CARELESSNESS OF 5,37±0,69 TO 2,26±0,64 (Ð <0,01), IMPULSIVENESS OF 
2,83±0,87 TO 1,26±0,78 (Ð <0,01), HYPERACTIVITY OF 3,35±0,76 TO 1,46±0,61 (Ð <0,01) AND 
AUTHENTIC REDUCTION OF THE AVERAGE VALUES OF THE PARAMETERS OF SCALE SNAP-IV: 
CARELESSNESS OF 2,03±0,35 TO 1,52±0,34 (Ð <0,01); HYPERACTIVITY OF 1,83±0,51 TO 1,34±0,42 (Ð 
<0,01); IMPULSIVENESS OF 1,59±0,64 TO 1,01±0,45 (Ð <0,01). DURING THE EEG- ACOUSTIC 
BIOFEEDBACK PROCEDURES, AN OBSERVED PARITY CHANGE IN INDICES OF THETA AND BETA RHYTHMS 
AUTHENTICALLY CORRELATES WITH REDUCTION OF THE QUANTITY OF CLINICAL ATTRIBUTES OF ADHD 
AND A DEGREE OF EXPRESSION OF SYMPTOMS OF THE DISEASE. 
 
 
MORPHOLOGICAL AND FUNCTIONAL CHANGES IN THE BRAINS OF RATS THAT 
EXPERIENCED ACUTE MENTAL TRAUMA 
G.V. Beznin, A.G. Pschenichnaya, A.G. Kusov, S.G. Tsikunov 
INSTITUTE OF EXPERIMENTAL MEDICINE RAMS, ST-PETERSBURG, RUSSIA 

 

INTRODUCTION: PSYCHOGENIC AFFECTIVE DISORDERS ARE COMMON IN VARIOUS PSYCHOEMOTIONAL 
DISTURBANCES AND STRUCTURAL CHANGES IN BRAIN. MENTAL TRAUMATIC EXPERIENCES IN HUMANS AND 
ANIMALS MAY RESULT IN STRUCTURAL ALTERATIONS OF THE BRAIN AND ABNORMALITIES IN IMMUNE AND 
ENDOCRINE SYSTEM FUNCTIONS. EXTREMELY STRESSFUL EXPERIENCES, AS SHOWN IN OUR 
INVESTIGATIONS, CONTRIBUTE TO CHRONIC SUSTAINED ABERRATIONS IN ANIMAL BEHAVIOR (E.G. ANXIETY, 
DEPRESSION), IMBALANCES IN LIPID METABOLISM, AND DYSFUNCTIONAL NEUROTRANSMISSION (TSIKUNOV 



 

ET AL., 2005, 2006). IN THE DSM-IV, THIS IS DEFINED AS POSTTRAUMATIC STRESS DISORDER (PTSD). 
FURTHERMORE, MASSIVE STRUCTURAL LESIONS IN TISSUE OF THE ADRENAL GLANDS, MUCOUS TUNIC OF 
STOMACH, AND DUODENUM WERE FOUND IN TRAUMATIZED ANIMALS. 

THE AIM OF THE PRESENT STUDY WAS TO DETECT AND CHARACTERIZE MORPHOLOGICAL, CYTOCHEMICAL, 
AND FUNCTIONAL CHANGES IN THE BRAINS OF RATS THAT EXPERIENCED AN ACUTE PSYCHOTRAUMATIC 
SITUATION. 

MATERIALS AND METHODS: HERE WE USED A MODEL OF PTSD. EXPERIMENTS WERE PERFORMED ON 
SPRAGUE DAWLEY RATS (200–250 G, 5 MONTHS OLD). THE ANIMALS WERE EXPOSED ONCE TO AN ACUTE 
PSYCHOTRAUMATIC SITUATION. THE RATS EXPERIENCED THE THREATENING SITUATION BY WITNESSING 
THE DEATH OF A CAGE MATE FROM THE ACTIONS OF THE BLACK-TAILED PYTHON, A PREDATOR OF RATS. 
25 DAYS LATER, THE RATS WERE SACRIFICED, THEIR BRAINS REMOVED, AND FIXED VIA IMMERSION IN 
ZINC-ETHANOL-FORMALDEHYDE. PARAFFIN SECTIONS WERE STAINED BY THE NISSL'S METHOD, PCNA 
STAINING, AND NEUN WITH THE ASTRA BLUE COUNTERSTAIN. THUS, THE INFLUENCE OF A SINGLE 
PSYCHOTRAUMATIC SITUATION MAY BE SEEN AFTER 25 DAYS VIA STRUCTURAL AND CYTOCHEMICAL 
ALTERATIONS IN VARIOUS REGIONS OF RAT BRAIN (ESPECIALLY IN HIPPOCAMPUS AND BASAL NUCLEI). THE 
PROBABLE MECHANISMS OF ONSET AND DEVELOPMENT FOR STRUCTURAL AND CYTOCHEMICAL 
ALTERATIONS ARE THE HYPERSECRETION OF GLUCOCORTICOIDS, LESIONS OF NEURONS DUE TO 
EXCITOTOXICITY, OXIDATIVE STRESS, DECREASED PROLIFERATION OF A NEURONAL PROGENITOR CELLS, 
DECREASED LEVEL OF SYNTHESIS OF NEUROTROPHIC FACTORS, DECREASED SURVIVAL OF CELLS, AND 
PATHOLOGICAL REMODELING OF DENDRITIC ARBORS. 

RESULTS AND DISCUSSION: IN BRAINS OF ANIMALS THAT DID NOT EXPERIENCE THE PSYCHOTRAUMATIC 
SITUATION, VERY FEW SHRUNKEN CELLS WERE FOUND. IN BRAINS FIXED ON THE 25TH DAY AFTER THE 
ACUTE PSYCHOTRAUMATIC SITUATION, WE OBSERVED ALTERATIONS. IN THE NISSL'S STAIN, SHRUNKEN 
CELLS AND HYPERCHROMATIC CELLS WERE DETECTED IN MANY REGIONS OF BRAIN IN LARGE QUANTITIES. 
THE HIGHEST QUANTITIES OF SHRUNKEN CELLS WERE REVEALED IN THE HIPPOCAMPUS AND BASAL 
NUCLEI. FEW SHRUNKEN CELLS WERE FOUND IN THE CEREBRAL CORTEX. THE PATTERN OF 
CYTOARCHITECTURE IN THE HIPPOCAMPUS LAYERS WERE SIGNIFICANTLY ALTERED IN COMPARISON TO 
THE CONTROLS. LARGE QUANTITIES OF SHRUNKEN CELLS WERE OBSERVED IN THE SUPRAOPTIC 
NUCLEUS. WITH THE PCNA STAINING, INCREASED PROLIFERATION WAS REVEALED IN SOME AREAS OF 
BRAIN TISSUE. WE CONSIDERED THIS PHENOMENON TO BE A NONSPECIFIC GLIAL REPARATIVE REACTION 
THAT ACCOMPANIED NEURONAL CELL DEATH. HOWEVER, SUPPRESSION OF PROLIFERATION IN THE 
DENTATE GYRUS OF THE HIPPOCAMPUS WAS FOUND. IN STAINING TO NEUN, WE OBSERVED A LACK OF 
SYNTHESIS OF THIS PROTEIN IN THE PYRAMIDAL CELLS OF SOME AREAS IN THE HIPPOCAMPAL FORMATION. 
 
 
CORRECTION OF DEPRESSIVE BEHAVIORS BY MEANS OF CELLULAR THERAPY IN 
FEMALE RATS WITH BRAIN INJURY 
O.R. Fedotova, T.V. Avaliani, I.B. Sokolova  
INSTITUTE OF EXPERIMENTAL MEDICINE RAMS, ST-PETERSBURG, RUSSIA 
  
Introduction: The high frequency of cerebral traumas and heavy complications induced by them 
impel neurologists to develop new ways of brain injury treatment. We have a stab of the pathology 
treatment with mesenchymal stem cells (MSCs) method. 
Purpose: Evaluation of influence of intravenous transplantation of MSCs on the behavior and 
structure of brain tissue of the primary motor cortex around the removed locus of cortex. 
MATERIALS AND METHODS: EXPERIMENTAL ANIMALS CONSISTED OF GROUPS: 1- THE CONTROL (N=30); 2 
- THE NEGATIVE CONTROL (N=25); 3 - GROUP OF CELLULAR THERAPY (N=45). A SMALL PART (ABOUT 1 ÌÌ3) 
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OF BRAIN SENSORIMOTOR CORTEX AREA FROM FEMALE RATS WAS REMOVED UNDER ETHER NARCOSIS. 
ANIMALS WERE INJECTED WITH 5 MILLION MSCS IN 100 MCL ΑMEM CULTURE INTO A CAUDAL VEIN JUST 
AFTER OPERATION. THE EMOTIONAL AND LOCOMOTOR STATUS OF THE RATS WAS ESTIMATED IN THE OPEN 
FIELD TEST (ÎF-TEST) IN 2 AND 4 WEEKS AFTER A BRAIN INJURY. MSCS WERE ALLOCATED FROM RATS’ 
BONE MARROW, PROLIFERATED IN VITRO UP TO THE NECESSARY QUANTITY, AND WERE CHARACTERIZED 
BY STAINING WITH ANTIBODIES AGAINST CD45 + AND CD90 + CELLS. EXPERIMENTAL ANIMALS WERE 
KILLED IN 2 AND 4 WEEKS AFTER A BRAIN INJURY. SEGMENTS OF BRAIN TISSUE WITH AN INJURY ZONE 
FROM 8 ANIMALS WERE FIXED IN FORMALIN, AND BRAINS OF 3 RATS WERE SUBJECTED TO CRYOFIXATION. 
ALL SAMPLES WERE STAINED WITH AN IMMUNOHISTOCHEMICAL METHOD AGAINST PCNA, NEUN, AND 
VWF. 
RESULTS AND DISCUSSION: FLOW CYTOFLUOROMETRIC SUBPOPULATION ANALYSIS OF MSCS CULTURE 
DETECTED 97% OF CD90+ (HEMOPOIETIC CELLS) AND 3% OF CD45+ (MSCS). ABLATION OF THE 
PRIMARY MOTOR CORTEX AREA OF THE BRAIN LED TO SIGNIFICANT DISTURBANCES IN LOCOMOTOR AND 
INVESTIGATIVE BEHAVIORS OF ANIMALS IN THE OF TEST. SPONTANEOUS RECOVERY OF BEHAVIOR DID 
NOT OCCUR DURING 4 WEEKS. IN THE CELLULAR THERAPY GROUP, QUANTITY AND DURATION OF THE 
BASIC BEHAVIORAL ACTS CORRESPONDED TO THE LEVEL OF CONTROL ANIMALS. ANALYSIS OF 
TRANSPLANTED MSCS’ DISTRIBUTION ON CRYOPREPARATIONS REVEALED THEM IN THE TISSUE ADJOINING 
THE DEFECT. THE QUANTITY OF VESSELS IN THE BORDER ZONE OF THE CELLULAR THERAPY GROUP WAS 
1,6 TIMES MORE THAN IN THE NEGATIVE CONTROL GROUP. ALSO, THE QUANTITY OF INTACT NEURONS IN 
THE BOUNDARY ZONE OF BRAINS WITH INJURY WAS 1,8 TIMES MORE THAN IN THE NEGATIVE CONTROLS. 
TRANSPLANTATION MSCS STIMULATED PROLIFERATION OF THE CELLS IN THE SUBVENTRICULAR ZONE. 
TREATMENT OF FEMALE RATS’ BRAIN INJURY BY MSCS LED TO RECOVERY OF BEHAVIOR IN SHORT TERMS, 
IN OUR OPINION, DUE TO PRESERVATION OF NEURONS’ VIABILITY AND MAINTENANCE OF 
MICROCIRCUMAMBIENCE AT THE BOUNDARY OF THE INJURY ZONE. 
RESEARCH SUPPORT: TRANS-TECHNOLOGIES LTD, S. PETERSBURG, RUSSIA 
 
 
THE CORRELATION OF DREAM RECALL AND CLINICAL VARIABLES IN NARCOLEPSY 
S.P. Lee, J.E. Jung, S.C. Hong, 
DEPARTMENT OF PSYCHIATRY, ST. VINCENT HOSPITAL, THE CATHOLIC UNIVERSITY OF KOREA, 
GYEONGGI-DO, REPUBLIC OF KOREA 

 

INTRODUCTION: NARCOLEPSY IS A SLEEP DISORDER CHARACTERIZED BY ABNORMAL RAPID EYE 
MOVEMENT(REM) SLEEP. THE RELATIONSHIPS BETWEEN THE REM SLEEP, DREAM AND CLINICAL 
MANIFESTATIONS OF NARCOLEPSY HAVE BEEN REPORTED BY MANY SLEEP RESEARCHERS. THIS STUDY 
WAS DESIGNED TO INVESTIGATE THE RELATIONSHIP BETWEEN THE CLINICAL FEATURES AND FREQUENCY 
OF DQB1*0602 IN NARCOLEPTICS WITH DREAM RECALL, TO THOSE WITHOUT DREAM RECALL, DURING THE 
SLEEP ONSET REM PERIOD BY USING THE MULTIPLE SLEEP LATENCY TEST (MSLT). 

MATERIALS AND METHODS: FROM MARCH 2004 TO AUGUST 2009, WE SELECTED 126 PATIENTS WHO 
VISITED THE SLEEP DISORDERS CLINIC OF ST. VINCENT’S HOSPITAL, CATHOLIC UNIVERSITY OF KOREA 
AND SUFFERED EXCESSIVE DAYTIME SLEEPINESS. ALL SUBJECTS WERE TESTED BY NOCTURNAL 
POLYSOMNOGRAPHY AND THE MULTIPLE SLEEP LATENCY TEST. SUBJECTS WERE DIVIDED INTO A DREAM 
RECALL GROUP (N=66) AND A NON-DREAM RECALL GROUP (N=60), AND THE CLINICAL SYMPTOMS, SLEEP 
PATTERNS, AND FREQUENCY OF HLA-DQB1*0602 WERE COMPARED. 

RESULTS AND DISCUSSION: AMONG THE TWO GROUPS WHICH WERE CLASSIFIED BY DREAM RECALL 
DURING THE MULTIPLE SLEEP LATENCY TEST, NO SIGNIFICANT DIFFERENCES WERE FOUND REGARDING 



 

THE DEMOGRAPHIC FEATURES. BUT FOR CLINICAL SYMPTOMS, DAYTIME SLEEPINESS WAS MORE SEVERE 
AND CATAPLEXY WAS MORE FREQUENT IN THE DREAM RECALL GROUP THAN THE NON-DREAM RECALL 
GROUP. IN POLYSOMNOGRAPHY TESTS, LATENCY TO SLEEP AND LATENCY TO REM SLEEP IN THE DREAM 
RECALL GROUP PROVED TO BE SHORTER THAN IN THE NON-DREAM RECALL GROUP. IN THE MSLT, MEAN 
LATENCY TO SLEEP FOR THE DREAM RECALL GROUP PROVED TO BE SHORTER THAN IN THE NON-DREAM 
RECALL GROUP. NO SIGNIFICANT DIFFERENCE IN THE RELATIONSHIP BETWEEN DREAM RECALL AND THE 
FREQUENCY OF HLA-DQB1*0602 WAS IDENTIFIED. IN THIS STUDY, WE FOUND THAT THE DREAM RECALL 
WAS RELATED TO DAYTIME SLEEPINESS AND CATAPLEXY, WHICH ARE SYMPTOMS OF NARCOLEPSY. WE 
MAY NEED MORE COMPREHENSIVE AND IN-DEPTH STUDIES TO FIND THE PATHOGENESIS OF NARCOLEPSY 
ASSOCIATED WITH DREAM RECALL. 

 

 

FACTORS ASSOCIATED WITH PSYCHIATRIC VISITS AFTER EMERGENCY ROOM 
TREATMENT FOLLOWING SUICIDE ATTEMPTS 
C.T. Lee, Y.S. Kweon, K..H Choi, H.K. Lee, K.U. Lee 
THE CATHOLIC UNIVERSITY OF KOREA, GYEONGGI-DO, REPUBLIC OF KOREA 

 

INTRODUCTION: SUICIDE IS A SERIOUS POTENTIAL OUTCOME THAT IS ASSOCIATED WITH MANY 
PSYCHIATRIC DISORDERS, SUCH AS DEPRESSION, SCHIZOPHRENIA, AND ALCOHOLISM, ETC. PSYCHIATRIC 
EVALUATION AND INTERVENTION IS CRITICAL TO REDUCE FURTHER SUICIDE ATTEMPTS. IN THE PRESENT 
STUDY, WE INVESTIGATED FACTORS THAT CAN PREDICT FOLLOW-UPS AT PSYCHIATRIC OUTPATIENT 
CLINICS AFTER INITIAL MEDICAL CARE AT THE EMERGENCY ROOM. 

MATERIALS AND METHODS: MEDICAL RECORDS OF PATIENTS WHO WERE TREATED AT THE EMERGENCY 
ROOM FOLLOWING SUICIDE ATTEMPT FROM JAN 1, 2009 TO JULY 31, 2009 WERE REVIEWED. THE DATA 
OF A TOTAL OF 145 PATIENTS WERE ANALYZED. AGE, SEX, PAST PSYCHIATRIC HISTORY, NUMBERS OF 
PREVIOUS PSYCHIATRIC EPISODES, IMPULSIVENESS OF SUICIDE ATTEMPT, MEDICAL SEVERITY OF SUICIDE 
ATTEMPT, RISK-RESCUE RATING SCORES, REASONS FOR SUICIDE ATTEMPTS AND METHODS OF SUICIDE 
WERE EXAMINED. PSYCHIATRIC DIAGNOSES WERE MADE USING DSM-IV-TR BY PSYCHIATRIC RESIDENTS 
AT THE INITIAL INTERVIEW WITH PATIENTS AT ER. LOGISTIC REGRESSION ANALYSIS WAS USED TO 
IDENTIFY SIGNIFICANT PREDICTORS THAT ARE RELATED TO PSYCHIATRIC FOLLOW-UP AFTER EMERGENCY 
MEDICAL CARE. 

RESULTS AND DISCUSSION: THE MEAN AGE OF THE PATIENTS WAS 42.9 YEARS (RANGE, 15–92 YEARS), 
AND 99 (68.3 %) WERE WOMEN AND 46 (31.7%) WERE MEN. PSYCHOTROPICS WERE THE MOST 
COMMONLY USED SUICIDE METHOD (N=69, 69%), AND INGESTION OF PESTICIDES WAS THE SECOND MOST 
FREQUENT METHOD (N=28, 19.3%). INTERPERSONAL PROBLEMS WERE THE MOST COMMON 
PRECIPITATING EVENT OF THE SUICIDE ATTEMPTS (N=84, 57.9%). DEPRESSION WAS THE MOST COMMON 
PSYCHIATRIC DISORDER (N=129, 89%). ABOUT A HALF OF THE PATIENTS (N=74, 51%) HAD PREVIOUS 
PSYCHIATRIC DISORDERS AND ABOUT ONE THIRD OF THE PATIENTS (N=39, 26.9%) HAD MORE THAN ONE 
PREVIOUS SUICIDE ATTEMPT. FIFTEEN PATIENTS (10.3%) ATTEMPTED PLANNED SUICIDE AND 124 
PATIENTS (85.5%) ATTEMPTED IMPULSIVELY. THE MEAN RISK RATING SCORE WAS 8.6, AND THE MEAN 
RESCUE RATING SCORE WAS 12.3. ABOUT ONE THIRD OF PATIENTS (N=52, 35.9%) HAD A FOLLOW-UP 
VISIT AT THE PSYCHIATRIC OUTPATIENT CLINIC. THE MOST IMPORTANT PREDICTOR OF PSYCHIATRIC 
FOLLOW-UP WAS THE RISK RATING SCORES BY LOGISTIC REGRESSION (B=0.402, P <0.05).IN 
CONCLUSION, THIS STUDY SUGGESTS THAT FEMALE PATIENTS WITH INTERPERSONAL PROBLEMS SHOULD 
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BE CAREFULLY MONITORED FOR SUICIDAL IDEATION. EARLY DETECTION AND INTERVENTION OF 
DEPRESSION IS ALSO IMPORTANT TO REDUCE SUICIDE ATTEMPTS.  

 

 
MULTI-DISCIPLINARY BEHAVIOR MODIFICATION PROGRAM FOR POST-MYOCARDIAL 
INFARCTION PATIENTS 
P. Rebassoo, N. Krassilnikova, N. Zenevits 
PARGI 30 A, KEILA, HARJUMAA, ESTONIA 

 

INTRODUCTION: A SHORT MULTI-DISCIPLINARY INTERVENTION TARGETED AT WORKING-AGE PATIENTS 
WITH A HISTORY OF MYOCARDIAL INFARCTION WAS DEVELOPED TO MANAGE THEIR COMPLEX NEEDS. 
CARDIOVASCULAR DISEASE CAN ACTIVATE VARIOUS COPING STRATEGIES IN THE AFFECTED INDIVIDUALS. 
OFTEN THE ILLNESS ITSELF, AND ILLNESS-RELATED EMOTIONAL CHANGES, MAY INHIBIT THOSE PATIENTS’ 
MOTIVATION AND CAPABILITY OF RETURNING TO WORK. INTERVENTIONS ARE NEEDED TO FOCUS ON 
INCREASING THE PARTICIPANTS´ AWARENESS OF THE EMOTIONAL IMPACT OF THEIR ILLNESS, ALLOW THEM 
TO REEVALUATE THEIR CAPACITIES, AND TO FOSTER REINTEGRATION INTO THEIR HABITUAL SOCIAL AND 
VOCATIONAL ENVIRONMENT. THE AIM OF THE 6-DAY-LONG REHABILITATION PROGRAM WAS TO MINIMIZE 
THE PSYCHOSOCIAL RISK FACTORS INTERFERING WITH RECOVERY, AND THEREBY IMPROVE QUALITY OF 
LIFE AND ENCOURAGE PARTICIPANTS TO FOLLOW LIFESTYLE-CHANGING STRATEGIES AND CONTINUE 
THEIR VOCATIONAL AND PERSONAL PURSUITS. 

MATERIALS AND METHODS: THE INTERVENTION CONSISTED OF GROUP PHYSIOTHERAPY AND 
PSYCHOEDUCATIVE GROUP SESSIONS ABOUT STRESS MANAGEMENT, COPING WITH ILLNESS, RELAXATION 
TRAINING AND CONFLICT MANAGEMENT. IN ADDITION, PATIENTS RECEIVED INDIVIDUALLY COMBINED 
PSYCHOTHERAPY SESSIONS, ERGOTHERAPEUTIC COUNSELING, NUTRITION COUNSELING AND CAREER 
COUNSELING FOR 3-6 HOURS DAILY. FAMILY COUNSELING WAS OFFERED ON THE 6TH DAY, IN ORDER TO 
INCREASE THE SOCIAL SUPPORT NEEDED TO MAINTAIN LIFESTYLE CHANGES. BEFORE AND AFTER THE 
PROGRAM, THE WORKING STATUS, EMOTIONAL WELL-BEING (EEK-2), AND AWARENESS OF STRESS AND 
CONFLICT MANAGEMENT (A SHORT SELF-DEVELOPED QUESTIONNAIRE) OF THE PATIENTS WAS MEASURED. 
PATIENT SATISFACTION RATINGS WERE OBTAINED IMMEDIATELY AFTER THE END OF THE PROGRAM. 
MOTIVATION WAS MEASURED THROUGH PERSONAL GOAL-SETTING ABILITIES AND DURING A ONE-MONTH 
FOLLOW-UP, THE FULFILLMENT OF THOSE GOALS WAS MEASURED ON A 0-100 % SCALE. 

RESULTS AND DISCUSSION: THE MEAN AGE OF PARTICIPANTS WAS 47 YEARS (FROM 35 TO 55). ALL SIX 
PARTICIPANTS WERE MEN. FOUR OF THE SIX PATIENTS HAD RETURNED TO WORK ONE MONTH AFTER THE 
END OF THE PROGRAM. INCREASED AWARENESS AND SLIGHT INCREASES IN PATIENTS´ EMOTIONAL 
WELL-BEING WERE IMMEDIATE OUTCOMES. PATIENT SATISFACTION RATINGS WERE HIGH. IN A FOLLOW-UP 
SESSION ONE MONTH LATER, 70-100 % OF THE GOALS WERE FULFILLED. DUE TO THE SMALL SIZE OF THE 
SAMPLE, STATISTICAL SIGNIFICANCE OF THE CHANGES COULD NOT BE ASSESSED. THIS STUDY WAS 
CONDUCTED AS A PILOT PROGRAM, BUT BECAUSE THE RESULTS ARE PROMISING AND THE SATISFACTION 
OF PARTICIPANTS WAS HIGH, HOPEFULLY FURTHER STUDIES WITH MORE PARTICIPANTS WILL CONFIRM 
THE NEED FOR DEVELOPING THIS KIND OF REHABILITATION PROGRAM. 
 
 
DECREASED IFN-GAMMA ACTIVITY IN ANXIETY DISORDERS 
R. Tukel, B.A. Arslan, B.A. Ertekin, E. Ertekin, S. Oflaz, U Zeybek, S. E. Kuruca, T.Isbir 
ÝSTANBUL UNIVERSITY, ISTANBUL MEDICAL FACULTY, PHYSIOLOGY DEPARTMENT, ÝSTANBUL, TURKEY 



 

 
INTRODUCTION: IMMUNE SYSTEM AND INFLAMMATORY RESPONSES MAY BE RELATED TO THE 
PATHOGENESIS OF ANXIETY DISORDERS. THE AIM OF THIS STUDY IS TO ASSESS THE MEASURES OF 
PROINFLAMMATORY CYTOKINES IN PATIENTS WITH PANIC DISORDER AND SOCIAL ANXIETY DISORDER 
(SAD) IN COMPARISON TO HEALTHY SUBJECTS. 
MATERIALS AND METHODS: TWENTY THREE PATIENTS WITH PANIC DISORDER WITH OR WITHOUT 
AGORAPHOBIA, 23 WITH SAD AND 23 CONTROLS WHO WERE GROUP-MATCHED TO THE PATIENT GROUPS 
FOR AGE AND SEX, WERE RECRUITED FOR THE STUDY. PLASMA SAMPLES OF ALL SUBJECTS WERE 
ANALYZED FOR TNF-Á, IFN-Ã, IL-1Â, IL-2, IL-6, AND IL-12 CONCENTRATIONS USING A COMMERCIALLY 
AVAILABLE ENZYME-LINKED IMMUNOSORBENT ASSAY (ELISA), ACCORDING TO THE MANUFACTURER’S 
MANUAL. NK-CELL ACTIVITY AGAINST K562 CELLS (IN EFFECTOR/TARGET (E/T) RATIOS OF 1:1, 5:1, 10:1, 
25:1 AND 50:1) WAS MEASURED IN THE PERIPHERAL BLOOD SAMPLES OF THE SUBJECTS BY USING A MTT 
(3-(4,5- DIMETHYLTHIAZOL-2YL)-2,5-DIPHENYL TETRAZOLIUM BROMIDE) ASSAY. 

RESULTS AND DISCUSSION: THE MEAN VALUES OF THE IFN-Ã AND IL-12 WERE FOUND TO BE 
SIGNIFICANTLY LOWER IN THE GROUP WITH ANXIETY DISORDERS (PANIC DISORDER AND SAD), COMPARED 
TO THE CONTROLS (RESPECTIVELY, T=2.67, P=0.013; T=2.27, P=0.027). THERE WAS NO DIFFERENCE 
BETWEEN THE TWO GROUPS IN TERMS OF MEAN VALUES FOR NK ACTIVITY, TNF-Á, IL-1Â, IL-2, AND IL-6. 
IFN-Ã VALUES WERE SIGNIFICANT PREDICTORS FOR THE DEVELOPMENT OF THE ANXIETY DISORDERS (B = 
-0.48, SE = 0.17, P = 0.002) AS WELL AS OF ANXIETY LEVELS (R2 = 0.12, F = 8.95, B = -0.18, SE = 0.06, 
Â = -0.34, P= 0.004). OUR RESULTS SUPPORT PREVIOUS ANIMAL RESEARCH WHICH SUGGESTED THAT 
THERE IS A RELATIONSHIP BETWEEN ANXIETY AND LOW LEVELS OF IFN-Ã.  
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Day 4. May 19, 2010 
 
 
SYMPOSIUM 6. CLINICAL ASPECTS OF BIOLOGICAL PSYCHIATRY 
Chair: T.N. Sollertinskaya (Russia) 
 
OPEN LABEL TRIAL OF ESCITALOPRAM IN MOTOR VEHICLE ACCIDENT SURVIVORS WITH 
POSTTRAUMATIC STRESS DISORDER 
R. Coronas, M.G. del Alamo, H.G. Arnau, E.l Soto, D. Suarez 
PARC TAULI HOSPITALS, SABADELL, BARCELONA, SPAIN 

 

INTRODUCTION: SELECTIVE SEROTONIN REUPTAKE INHIBITORS (SSRIS) HAVE GENERALLY BEEN 
ASSOCIATED WITH GOOD CLINICAL RESPONSES IN PATIENTS WITH ANXIOUS AND/OR DEPRESSIVE 
DISORDERS. ESCITALOPRAM, AN S-ENANTIOMER OF CITALOPRAM, MAY HAVE A FAVORABLE ROLE IN THE 
TREATMENT OF POST TRAUMATIC STRESS DISORDER (PTSD), A DISABLING ILLNESS WHICH IS 
FREQUENTLY SEEN IN MOTOR VEHICLE ACCIDENT (MVAS) SURVIVORS, ALTHOUGH THERE IS A LACK OF 
DATA ON THIS SPECIFIC SUBJECT. 

MATERIALS AND METHODS: ONE HUNDRED AND FOURTEEN ADULT MVA SURVIVORS WITH PTSD 
ENTERED A 16 WEEK, OPEN-LABEL TRIAL OF ESCITALOPRAM TREATMENT. ONE-HUNDRED AND FIVE 
SUBJECTS (92.1%) COMPLETED THE 16 WEEKS OF TREATMENT. THE PRIMARY EFFICACY MEASURE WAS 
THE DAVIDSON TRAUMA SCALE (DTS). 

RESULTS AND DISCUSSION: THERE WAS A SIGNIFICANT REDUCTION IN PTSD SYMPTOMS DURING 
ESCITALOPRAM TREATMENT: THE MEAN DTS SCORE WAS REDUCED FROM 74.3 (SD=16.0) AT BASELINE, 
TO 32.3 (SD=20.5) AT THE 16-WEEK STUDY ENDPOINT (P<0.001). SECONDARY MEASURES OF 
DEPRESSION (HAMILTON DEPRESSION RATING SCALE) AND OF GLOBAL STATUS (CLINICAL GLOBAL 
IMPRESSION SCALE) ALSO IMPROVED SIGNIFICANTLY. ESCITALOPRAM WAS WELL TOLERATED, WITH ONLY 
3 PATIENTS (2.6%) DROPPING OUT OF THE STUDY DUE TO ADVERSE EFFECTS. DATA FROM THIS 
OPEN-LABEL STUDY SUGGEST THAT ESCITALOPRAM MAY BE EFFECTIVE FOR REDUCING THE KEY 
SYMPTOMS OF PTSD IN MVA SURVIVORS. HOWEVER, RANDOMIZED DOUBLE-BLIND CONTROLLED 
STUDIES ARE NEEDED TO CONFIRM THESE FINDINGS. 

RESEARCH SUPPORT: DAVID SUAREZ WAS SUPPORTED BY A RESEARCH GRANT FROM BOTH THE 
INSTITUTO DE SALUD CARLOS III, THE MINISTRY OF HEALTH AND CONSUMER AFFAIRS, SPAIN AND THE 
DEPARTAMENT DE SALUT, GENERALITAT DE CATALUNYA (FIS ECA07/041). 
 
 
CHILDHOOD VICTIMIZATION EXPERIENCES AMONG YOUNG ADULTS IN ST. PETERSBURG, 
RUSSIA 
O. Bogolyubova, Faculty of Psychology 
ST-PETERSBURG STATE UNIVERSITY, ST-PETERSBURG, RUSSIA 

 
Introduction: Childhood victimization is a term that refers to the broad range of negative 
experiences which are related to the exposure of children and adolescents to crime and violence. 
Modern research links certain types of childhood victimization (e.g. child sexual abuse) to the 



 

development  of chronic PTSD as well as other mental health and adjustment difficulties. 
Victimization in childhood and adolescence is a serious stress factor (often chronic, as in child 
maltreatment) which affects brain development and impairs intellectual and social skills. A growing 
body of international research indicates that childhood victimization is prevalent across many 
cultures. Knowledge of the local rates of childhood victimization provides important information for 
the development of effective prevention and intervention services. In Russia, this area of research 
is only beginning to develop, and information about the types and frequency of victimization 
experienced by local populations is largely unavailable. The goal of this study was to assess and 
describe childhood victimization experiences in a sample of university students in St-Petersburg, 
Russia.  
MATERIALS AND METHODS: CLUSTER SAMPLING WAS USED AND 743 STUDENTS FROM 15 UNIVERSITIES 
PARTICIPATED IN THE STUDY (63% FEMALE). THE MEAN AGE WAS 20.47 (SD = 0.89, RANGE = 19 – 25). 
CHILDHOOD VICTIMIZATION EXPERIENCES WERE ASSESSED WITH AN ADULT SELF-REPORT VERSION OF 
THE JUVENILE VICTIMIZATION QUESTIONNAIRE. PARTICIPATION IN THE STUDY WAS ANONYMOUS. 

RESULTS AND DISCUSSION: THE RESULTS OF THE STUDY SHOWED THAT THE RATE OF VICTIMIZATION IN 
THIS SAMPLE IS RATHER HIGH. MORE THAN HALF OF THE SAMPLE (51.2%) INDICATED THAT THEY HAVE 
EXPERIENCED SOME SORT OF CHILD MALTREATMENT (34.59% OF THE SAMPLE STATED THAT THEY 
EXPERIENCED PHYSICAL VIOLENCE AND 3.77% INDICATED THAT THEY SUFFERED SEXUAL ABUSE ON 
BEHALF OF AN ADULT THEY KNEW). ALMOST 21% OF STUDY PARTICIPANTS REPORTED EXPERIENCING 
SEXUAL ASSAULT (COMPLETED OR ATTEMPTED) BEFORE THE AGE OF 18. PEER VICTIMIZATION ALSO 
APPEARED TO BE PREVALENT IN THIS SAMPLE: 12.38% INDICATED SEXUAL HARASSMENT AND VIOLENCE 
ON BEHALF OF PEERS. EXPOSURE TO CONVENTIONAL CRIME AND WITNESSING VIOLENCE WERE 
REPORTED BY THE MAJORITY OF STUDY PARTICIPANTS. THE DATA IS CONSISTENT WITH SIMILAR 
INTERNATIONAL RESEARCH, BUT FURTHER STUDIES ARE WARRANTED TO EXPLORE VICTIMIZATION RATES 
IN DIFFERENT COMMUNITY GROUPS AND ASSESS THE PSYCHOLOGICAL SEQUELAE OF SUCH 
VICTIMIZATION. 
 
 
HEART RATE VARIABILITY AS A MEASURE OF MENTAL WORK CAPACITY 
V. N. Mukhin, N. M. Jakovlev  
INSTITUTE OF EXPERIMENTAL MEDICINE RAMS, ST.-PETERSBURG, RUSSIA 

 

INTRODUCTION: WE HAVE PREVIOUSLY SHOWN THAT THE AMPLITUDE OF HEART RATE MODULATION AT 
THE FREQUENCY OF APPROXIMATELY 0.33 MODULATIONS PER CARDIOINTERVAL IS ASSOCIATED WITH THE 
LEVEL OF FRONTAL CORTEX ACTIVATION, AROUSAL LEVEL, AND MENTAL MOBILIZATION READINESS. THE 
AIM OF THIS STUDY IS TO INVESTIGATE THE ASSOCIATION BETWEEN MENTAL WORK CAPACITY AND HEART 
RATE VARIABILITY. 

MATERIALS AND METHODS: THE TOTAL SCORE OF THE COMPUTER GAME TETRIS WAS TAKEN AS AN 
INTEGRAL MEASURE OF MENTAL WORK CAPACITY. IN A GROUP OF 13 MALES, BEFORE AND DURING TETRIS, 
300 CARDIOINTERVALS WERE RECORDED WITH AN ECG EQUIPMENT. THEN FREQUENCY ANALYSIS OF 
THESE RECORDS WAS PERFORMED WITH THE DISCRETE FOURIER TRANSFORM. 

RESULTS AND DISCUSSION: CORRELATION ANALYSIS SHOWED THAT THERE IS POSITIVE ASSOCIATION 
BETWEEN TETRIS SCORES AND THE AMPLITUDE OF HEART RATE PERIODOGRAMS WITHIN THE FREQUENCY 
BOUND BY 0.26-0.31 MODULATIONS PER CARDIOINTERVAL. THIS ASSOCIATION WAS TIGHTER FOR THE 
REST RECORDS THAN FOR THE RECORDS OBTAINED DURING THE TETRIS TEST. THE STRONGEST 
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CORRELATIONS WERE FOUND AT THE FREQUENCY OF APPROXIMATELY 0.29 MODULATION PER 
CARDIOINTERVAL (R=0.94). MULTIPLE CORRELATION ANALYSIS RESULTS (R-SQUARE = 0.88; P<0.0001) 
SHOWED THAT THE AMPLITUDE OF THE HEART RATE PERIODOGRAM AT THE FREQUENCY OF 0.29 
MODULATIONS PER CARDIOINTERVAL SHOULD BE TAKEN AS A MEASURE OF MENTAL WORK CAPACITY. 
 
 
EFFORT-REWARD IMBALANCE, OVERCOMMITMENT, AND MENTAL ILLNESS IN CHINESE 
NURSES – CROSS-SECTIONAL AND PROSPECTIVE ASSOCIATIONS 
J. Li, N. Wege, J. Siegrist, B.H. Muller, H.M. Hasselhorn 
UNIVERSITY OF DUSSELDORF , DUSSELDORF, GERMANY 
 
Introduction: So far, there is little evidence from China about the association between work stress 
and mental illness. The aim of this study was to test whether work stress increases the risk of 
mental illness in a sample of Chinese nurses. 
Materials and Methods: A total of 3088 registered female nurses working in hospitals were 
recruited in a baseline survey, 1744 nurses without mental illness at baseline were followed-up for 
one year. Work stress at baseline was defined in terms of non-reciprocity between high efforts 
spent and low rewards received. In addition, a personal coping style, overcommitment, was 
measured, which may aggravate the stress experience. Mental illness (e.g. depression, burnout, 
anxiety or insomnia) was self-reported, based on physician’s diagnosis. 
Results and Discussion: At baseline, 2.69% of nurses had reported mental illness, which was 
associated with high imbalance between effort and reward (OR=1.46, 95% CI 1.13-1.88), and with 
high overcommitment (OR=1.62, 95% CI 1.26-2.09). At follow-up, the incidence of mental illness 
was 2.98%, and high overcommitment predicted the onset of mental illness (RR=1.54, 95% CI 
1.13-2.09). The findings indicate that overcommitment is a risk factor of incident mental illness in 
Chinese nurses, and work stress in terms of effort-reward imbalance is an additional risk factor at 
baseline. Improving coping skills and reducing work-related stress may contribute to improved 
mental health among nurses. 
Research Support: This research is supported by a Marie Curie International Incoming Fellowship 
within the 7th European Community Framework Program (PIIF-GA-2008-220641). 
 
 

DEPRESSION IN NEWLY DIAGNOSED TYPE 2 DIABETES PATIENTS 
L. I. Graur, O. Nita, D. Hurjui, L. Mihalache 

University of Medicine, Iasi, Romania 

 
Introduction: Depression and type 2 diabetes are closely related. Depression is a risk factor in 
anticipating diabetes as one of its comorbidities or consequences. The depressed diabetic patient 
presents with poor control of his/her diabetes and a low adherence to diet and physical exercise, all 
of which have a negative effect on his/her quality of life and cost of care. 
Materials and Methods: The association between type 2 diabetes and depression in newly 
diagnosed patients was studied in one hundred patients who were consecutively registered during 
one month in the Clinical Centre of Diabetes, Nutrition and Metabolic Diseases of Iasi, Romania. 
We established the diagnoses according to 1999 WHO criteria completed with HbA1c. The record 
for each of these patients includes: an interview, review of previous medical reports, the complete 
clinical exam, and laboratory tests. Depression was assessed using the Hamilton Depression 
Rating Scale (HDRS 1986). This group of patients was compared with another group of 



 

non-diabetics, including first degree relatives, for which similar medical records and depression 
tests were completed. Interviews with the members of both groups were taken by the same 
specialists who were trained to perform the test. The t test or χ2 test was used to investigate 
differences, characteristics, and depression as measured by HDRS between type 2 diabetes and 
the nondiabetic group. 

Results and Discussion: Depression was found in 23% of newly diagnosed diabetic patients and 
in 12% of the control group. Associations between depression and sex, age, social and economic 
status, educational level, associated chronic diseases and their complications were also assessed. 
Several factors were correlated with depression in type 2 diabetes but the analyses demonstrated 
that they were not significant. 
 
 

Symposium 7. Special Symposium of the Russian Society for Biological Psychiatry (RSBP) 
Chairs: Y.V. Ekimova (Russia), Yu.F. Pastuhov (Russia) 

 
STRESS, BEHAVIOR, AND AGING OF THE HPA AXIS 
N. D. Goncharova 
Medical Primatology Research Institute, Sochi, Russia 

 

Introduction: The incidence of stress-related diseases dramatically increases with aging. However, 
there are individual peculiarities in susceptibility and resistance to stresses and stress-related 
pathologies. The purpose was to investigate potential differences in the functioning of the 
hypothalamic-pituitary-adrenal (HPA) axis in young adult and old monkeys that have different 
behavior under stress. 

Materials and Methods: Plasma cortisol (F) and dehydroepiandrosterone sulfate (DHEAS) levels 
were measured in 35 young adult and 35 old healthy female rhesus monkeys with various types of 
adaptive behavior (aggressive, depression-like, and average type) 1-2 months after their transfer 
from cages designed to group housing in individual metabolic cages both in the basal conditions 
and under acute psycho-emotional stress (moderate restraint for two hours). Eight of these animals 
were exposed to maternal deprivation during the neonatal period. 

Results and Discussion: We have found that the age-related changes in the HPA axis of monkeys 
with depression-like behavior were accompanied by the maximal absolute and relative 
hypercortisolemia in the basal conditions as well as in the stress conditions. Moreover, the young 
aggressive monkeys, in comparison with the young monkeys of other behavior groups, 
demonstrated the highest levels of DHEAS and the smallest molar ratios between F and DHEAS 
levels. For the old animals with aggressive behavior, these inter-group differences were not 
exhibited. The minimal age-related changes in HPA have been revealed for the monkeys of 
average behavioral types. Seventy-five per cent of animals exposed to neonatal stress, showed the 
depressive-like behavior. Thus, our results testify that the age-related disturbances of HPA axis 
exhibit individual features that are associated with the peculiarities of the adaptive behavior of 
animals, and that neonatal stress sharply increased probability of developing depression-like 
behavior and neuroendocrine age-related alterations. 

Research Support: This work was supported by Russian Foundation for Basic Research, project 
09-04-96608. 
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PRENATAL SOCIAL ISOLATION AFFECTS COGNITIVE FUNCTION DURING THE 
ADOLESCENT PERIOD 

S. Ercan, Z. Ziylan, G. Uzum 
Department of Physiology, Istanbul Medical Faculty, Istanbul, Turkey 

 

Introduction: Despite extensive research on the relationship between prenatal social isolation 
stress and learning and memory performance, it is not known whether prenatal social isolation 
effects an offspring's learning and memory performance during the adolescent period of life. This 
experiment investigated the effects of prenetal social isolation stress on cognitive functions during 
the adolescent period of life. 
Materials and Methods: In this study, pregnant rats were divided into two groups. Rats in one 
group were kept in separate cages for social isolation, while those in the other group were left in 
normal laboratory conditions to serve as the control group. Offspring from both groups were held in 
standard laboratory conditions until adolescence. For both groups of adolescent rats, the eight arm 
radial-maze test was used to measure spatial memory performance, and the passive avoidance test 
was used to measure associative learning and consolidation. 

Results and Discussion: The rats subjected to social isolation stress showed fewer errors than 
the non-isolated rats on each point of radial maze testing. When rats were tested for retention with 
the passive avoidance test after 24 and 48 hours, it was also found that social isolation slightly 
caused a longer latency to enter to the dark compartment. These results indicate that prenatal 
social isolation stress may affect performance of learning and memory during the adolescent period 
of life. 

Research Support: This study was supported by "The Research Support Ünit of İstanbul 
University" as the project no T-801/27122005 

 
STRESS PROTEIN Hsp70 AS A POTENTIAL ANTICONVULSANT IN ANIMAL MODELS OF 

EPILEPSY 
I.V. Ekimova, L.E. Nitsinskaya, Y.F. Pastukhov  
Sechenov Institute of Evolutionary Physiology and Biochemistry RAS, St-Petersburg, Russia 
 
INTRODUCTION: NOWADAYS MAJOR ATTENTION IS CONCENTRATED ON THE SEARCH FOR NATURAL 
MOLECULES THAT ARE ABLE TO INTERFERE IN KEY LINKS OF EPILEPTOGENESIS. IN THIS RESPECT, ONE OF 
THE POTENTIAL DIRECTION MAY BE THE STRESS PROTEINS OF THE FAMILY OF HEAT SHOCK PROTEINS 70 
ÊDÀ (HSP70). THE AIM OF THIS STUDY WAS TO EXPLORE THE EFFECTS OF A PURE HSP70 PREPARATION 
ON GENERALIZED SEIZURES IN RATS. THE HSP70 PREPARATION WAS DELIVERED INTO THE THIRD 
VENTRICLE OF THE BRAIN AND SEIZURES WERE INDUCED IN RATS BY INTRACEREBROVENTRICULAR (I.C.V.) 
MICROINJECTION OF NMDA (80 NG) OR SYSTEMIC INJECTION OF PENTYLENETETRAZOLE (PTZ, 80 
MG/KG).  

MATERIALS AND METHODS: MALE WISTAR RATS (180–220G) WERE USED IN EXPERIMENTS. 

EXPERIMENTAL RATS RECEIVED MICROINJECTIONS (I.C.V.) OF HSP70 OR BOILED HSP70 2H BEFORE THE 



 

INDUCTION OF SEIZURES. CONTROL ANIMALS WERE INJECTED WITH THE SAME VOLUME OF 

PHOSPHATE-BUFFERED SALINE 2H BEFORE SEIZURE INITIATION. THE INTENSITY OF SEIZURES WAS 

REGISTERED USING A MODIFIED RACINE’S SCORING SYSTEM (RACINE, 1972).  

RESULTS AND DISCUSSION: OUR RESULTS INDICATE THAT THE DELIVERY OF PURE HSP70 SIGNIFICANTLY 

DECREASED THE BRAIN EPILEPTIFORM ACTIVITY, THE DURATION OF MOTOR SEIZURES AND THE MUSCLE 

TONUS IN MODEL NMDA-INDUCED SEIZURES. IN THE MODEL OF PTZ-INDUCED SEIZURES, HSP70 

CORRECTED MOTOR COMPONENTS AND EXTENDED THE LATENT PERIOD OF SEIZURES; THIS WAS 

MANIFESTED BY THE DELAY OF SEIZURE ONSET, REDUCED DURATION OF GENERALIZED CLONIC SEIZURES 

AND DISAPPEARANCE OF TONIC SEIZURES, AS OBSERVED IN ABOUT HALF OF THE ANIMALS. 

PRETREATMENT OF ANIMALS WITH BOILED HSP70 DID NOT AFFECT THE LATENCY TO SEIZURES OR THE 

DURATION OF MOTOR SEIZURES INDUCED BY NMDA- AND PTZ. TAKEN ALTOGETHER, THESE DATA PROVE 

THE ANTICONVULSANT EFFECT OF EXOGENOUS HSP70 ADMINISTERED TO THE CEREBROSPINAL FLUID OF 

THE BRAIN IN TWO ANIMAL MODELS OF GENERALIZED TONIC-CLONIC SEIZURE ACTIVITY. THE DATA 

RECENTLY OBTAINED INDICATES, THAT EXOGENOUSLY ADMINISTERED HSP70 IS ABLE TO PASS THROUGH 

THE CEREBROSPINAL FLUID-BRAIN BARRIER AND PENETRATE INTO THE NEURONS AND TERMINALS OF THE 

LIMBIC SEIZURE COMPLEX OF THE BRAIN [EKIMOVA ET AL., 2010]. IN THESE REGIONS OF THE BRAIN, 

HSP70 INTERACTS WITH THE GABA-SYNTHESIZING ENZYME, L-GLUTAMIC ACID DECARBOXYLASE 67. WE 

SUGGEST THAT THE ANTICONVULSANT PROPERTY OF EXOGENOUSLY DELIVERED HSP70 IS CLOSELY 

RELATED TO ITS ABILITY TO MODULATE GABA NEUROTRANSMISSION, WHICH IN TURN CONTRIBUTES TO 

THE MAINTENANCE OF THE EXCITATORY-INHIBITORY BALANCE OF THE CNS. 

RESEARCH SUPPORT: THIS STUDY WAS SUPPORTED BY THE RUSSIAN FOUNDATION FOR BASIC 

RESEARCH (N 08-04-00922). 

 
 
GAP-43 PROTEOLYSIS BY CALPAIN IN CNS TISSUE OF WISTAR RATS WITH 
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EXPERIMENTAL ENCEPHALOMYELITIS 

M. S. Tikhomirova, M.N. Karpenko, I.N.Abdurasulova, V.M. Klimenko 
INSTITUTE OF EXPERIMENTAL MEDICINE RAMS, ST-PETERSBURG, RUSSIA 
 
INTRODUCTION: THE OBJECT OF THIS RESEARCH IS PROTEIN GAP-43 (GROWTH ASSOCIATED PROTEIN 
43), WHICH IS A MAJOR PROTEIN OF THE NERVE ENDINGS. IN ADULT NEURONS, A LARGE AMOUNT OF THIS 
PROTEIN IS CONTAINED IN THE SYNAPTIC TERMINAL AT THE END OF THE AXON, AND IT IS EXPRESSED AT 
HIGH LEVELS IN THE NEURONAL GROWTH CONES DURING DEVELOPMENT OF THE NEURITE. ITS 
EXPRESSION IS DIRECTLY RELATED TO GROWTH AND REGENERATION OF AXONS, NEW SYNAPTIC 
CONNECTIONS DURING THE DEVELOPMENT OF THE NERVOUS SYSTEM, AND WITH SYNAPTIC PLASTICITY IN 
ADULT ORGANISM. GAP-43 IS ALSO TAKES PART IN INDUCTION OF CERTAIN KINDS OF APOPTOSIS. IT WAS 

RECENTLY DEMONSTRATED THAT GAP-43 IS A SUBSTRATE OF ÑÀ2+-DEPENDENT CYSTEINE PROTEINASE 
M-CALPAIN. GAP-43 LOSES ITS 40 N-ENDED AMINO ACIDS AS A RESULT OF PROTEOLYTIC CLEAVAGE BY 
CALPAIN. THE GENERATED Ñ-END FRAGMENT OF GAP-43 IS CALLED GAP-43-3. THE FUNCTIONS OF 
GAP-43-3 HAVE NOT BEEN STUDIED, BUT THEY MUST DIFFER FROM THE INTACT PROTEIN FUNCTIONS 
BECAUSE PROTEOLYSIS AFFECTS THE FUNCTIONALLY SIGNIFICANT GAP-43 DOMAIN, WHICH INCLUDES 
THE PHOSPHORYLATION SITE AND THE MEMBRANE ATTACHING DOMAIN. IT IS KNOWN THAT DURING THE 
DEVELOPMENT OF NEURODEGENERATIVE DISEASES (ALZHEIMER'S DISEASE AND PARKINSON'S DISEASE), 
INCLUDING THOSE OF AUTOIMMUNE ORIGIN (MULTIPLE SCLEROSIS), M-CALPAIN HYPERACTIVATION IN CNS 
CELLS. CONSEQUENTLY, AS THESE DISEASES DEVELOP, THE AMOUNT OF GAP-43-3 INCREASES IN CNS 
CELLS. THIS HYPOTHESIS WAS TESTED ON THE MULTIPLE SCLEROSIS MODEL – EXPERIMENTAL 
AUTOIMMUNE ENCEPHALOMYELITIS (EAE). 
MATERIALS AND METHODS: DISEASE WAS INDUCTED IN WISTAR RATS WITH A SINGLE INOCULATION OF 
HOMOLOGICAL SPINAL CORD WITH COMPLETE FREUND’S ADJUVANT (CFA), WHILE CONTROL ANIMALS 
WERE INOCULATED WITH CFA. AS A RESULT, WE OBSERVED THE PROGRESSION OF DIFFERENT EAE 
FORMS: LIGHT, MEDIUM, SEVERE AND EXTREMELY SEVERE (WITH FATAL OUTCOME). THE EXTENT OF 
NEUROLOGIC MALFUNCTION IN THE RATS WAS EVALUATED DAILY THROUGHOUT THE EXPERIMENT BY 
USING A SCORE SYSTEM BASED ON CLINICAL SIGNS: 0.5, MUSCLE WEAKNESS OF ONE LIMB; 1, PARESIS; 
1.5, PARALYSIS. ON THE DISEASE PEAK, THE ANIMALS WERE DECAPITATED AND THE LUMBAR SPINE WAS 
REMOVED. EXTRACTION OF GAP-43 AND GAP-43-3 FROM THE LUMBAR SPINE CELL HOMOGENATE WAS 
PERFORMED WITH A 1% TRITON Õ-100 AND 5% PERCHLORIC ACID EXTRACTION. AFTER EXTRACTION, 
PROTEINS WERE DIVIDED BY ELECTROPHORESIS IN AN ACETIC ACID/UREA SYSTEM USING THE PANIM AND 
CHOCLI METHOD AND THE RELEASED PROTEINS WERE TRANSFERRED FROM POLYACRYLAMIDE GEL TO 
NITROCELLULOSE FILTER WITH THE «SURFACE PRINT» METHOD. STATISTICAL COMPARISONS WERE MADE 
USING ONE WAY ANOVA, TUKEY’S POST HOC TEST. DIFFERENCES WERE CONSIDERED SIGNIFICANT AT 
P<0.05. 

RESULTS AND DISCUSSION: WE OBSERVED AN INCREASE OF GAP-43 PROTEOLYSIS BY CALPAIN IN THE 
CELLS OF THE LUMBAR SPINE OF ALL RATS WITH VISIBLE NEUROLOGICAL DISORDERS AT THE PEAK OF 
THEIR DISEASE. IT APPEARED THAT IN THE INTACT AND CONTROL GROUPS AN AVERAGE OF 37% OF 
GAP-43 TOOK THE GAP-43-3 FORM, BUT IN ANIMALS WITH BENIGN AND MEDIUM CLINICAL COURSE 60% 
WAS IN THE GAP-43-3 FORM. IN SEVERE CASES, 85% WAS IN GAP-43-3 FORM. IN THORACIC AND 
CERVICAL SPINES, ONLY ANIMALS WITH SEVERE FORMS OF EAE HAD A HIGHER PERCENTAGE INCREASE 
OF GAP-43-3 COMPARED TO CONTROLS..INDEED, NORMALLY ABOUT 40% OF GAP-43 WAS IN THE 
GAP-43-3 FORM. DURING THE DEVELOPMENT OF BENIGN AND MEDIUM FORMS, THE PORTION OF 
GAP-43-3 DID NOT CHANGE, BUT IN SEVERE AND EXTREMELY SEVERE FORMS, IT MADE UP 65% AND 85% 
ACCORDINGLY. THEREFORE, THE LEVEL OF GAP-43 PROTEOLYSIS IN THE SPINAL CORD OF RATS WITH 
EAE MAY BE RELATED TO THE SEVERITY OF THE DISEASE, AND THE PROTEOLYSIS OF GAP-43 MAY 
DISRUPT THE CAPABILITY OF AXONS TO REGENERATE. 



 

 
 
COMPENSATORY MECHANISMS IN A PRECLINICAL MODEL OF PARKINSON'S DISEASE 
A.Yu. Chesnokova, A.A. Yakimchuk, I.V. Romanova, Y.F. Pastukhov 
SECHENOV INSTITUTE OF EVOLUTIONARY PHYSIOLOGY AND BIOCHEMISTRY RAS, ST-PETERSBURG, 
RUSSIA 
 
INTRODUCTION: PARKINSON'S DISEASE (PD) IS THE SECOND MOST COMMON NEURODEGENERATIVE 
DISEASE. IT DEVELOPS AS A RESULT OF THE IMPAIRMENT OF CHAPERONE AND UBIQUITIN PROTEASOME 
SYSTEMS (UPS), WHICH ARE RESPONSIBLE FOR THE PACKING AND ELIMINATION OF SPATIAL PROTEINS. IT 
IS KNOWN THAT PRECLINICAL STAGE OF PD MAY TAKE UP 20-30 YEARS BEFORE THE LOSS OF DOPAMINE 
(DA)-ERGIC NEURONS IN THE SUBSTANTIA NIGRA PARS COMPACTA (SNPC) REACHES 70-80% 
(UGRUMOV, 2008). MOST ANIMAL MODELS OF PD, INCLUDING THOSE IN WHICH INHIBITORS OF THE CELL 
PROTECTIVE SYSTEMS ARE USED, ARE AIMED AT REPRODUCING THE CLINICAL STAGE OF THE DISEASE 
(FORNAI ET AL., 2003; SUBHANKAR, 2008). THE AIM OF OUR RESEARCH, WAS TO DEVELOP A PRECLINICAL 
MODEL OF PD IN RATS BY USING A NATURAL BACTERIAL BLOCKER OF THE UPS LACTACYSTIN (LC), AND 
TO INVESTIGATE THE BRAIN’S ENDOGENOUS COMPENSATORY SYSTEMS. 
MATERIALS AND METHODS: THE EXPERIMENTS WERE CARRIED OUT ON MALE WISTAR RATS (240–250 G). 
0.4 ÌG OF LC, OR A PHOSPHATE BUFFER, WERE INJECTED TWICE, AT A ONE WEEK INTERVAL, USING A 
CONDUCTING CANNULAE BILATERALLY INTO THE SNPC (AP = -5 MM, L = 2.0 MM, V = 8.5 MM) AT A RATE 
OF 0.1 ÌL/MIN FOR 10 MIN (ATLAS PAXINOS AND WATSON, 1998). THE EFFECTS WERE ASSESSED ONE 
WEEK AFTER THE SECOND INJECTION. ELECTROPHYSIOLOGICAL, BEHAVIORAL AND IMMUNOHISTOCHEMICAL 
(USING THE FIRST POLYCLONAL ANTIBODIES TO TYROSINE HYDROXYLASE (TH); 1:2000; ABCAM, UK) METHODS 
WERE USED TO EVALUATE THE MODEL’S CHARACTERISTICS. 

RESULTS AND DISCUSSION: LC INJECTIONS INDUCED A 25-35% DECREASE IN THE NUMBER OF DA-ERGIC 
NEURONS IN THE SNPC, WHICH WAS NOT ACCOMPANIED BY THE IMPAIRMENT OF FINE MOTOR SKILLS OR 
CHANGES IN LOCOMOTORY, EXPLORATORY, AND EMOTIONAL ACTIVITY OF ANIMALS; THESE FINDINGS ARE 
CONSISTENT WITH THE PRECLINICAL STAGE OF PD. THERE WAS A TENDENCY FOR TH LEVELS TO 
INCREASE IN NEURONS OF THE SNPC WHICH SURVIVED, AND WHEREAS THERE WAS A NEGATIVE 
CORRELATION (R = -0.8, P<0.05) BETWEEN THE NUMBER AND THE OPTICAL DENSITY OF NEURONS THAT 
WERE IMMUNOPOSITIVE FOR TH, INDICATING A COMPENSATORY PRODUCTION OF DA IN THE SNPC. A 
POLYSOMNOGRAPHIC ASSESSMENT SHOWED AN INCREASE IN THE NUMBER OF EPISODES, A 33.8% 
INCREASE IN THE TOTAL TIME SPENT IN RAPID EYE MOVEMENT (REM) SLEEP, AND A TENDENCY FOR THE 
TOTAL TIME OF WAKEFULNESS TO INCREASE IN EXPERIMENTAL ANIMALS COMPARED TO CONTROLS. THE 
DATA OBTAINED INDICATES AN ACTIVATION OF COMPENSATORY PROCESSES WHICH ARE DIRECTED 
TOWARDS THE ENHANCEMENT OF DA PRODUCTION IN THE DEVELOPED MODEL OF THE PRECLINICAL 
STAGE OF PD, AND PROPOSES THAT REM SLEEP IS INVOLVED IN THE BRAIN’S PROTECTIVE MECHANISMS. 

RESEARCH SUPPORT: THIS WORK WAS SUPPORTED BY THE RAS PRESIDIUM PROGRAM «BASIC 
SCIENCES FOR MEDICINE». 
 
 

THE EFFECTS OF INDUCIBLE AND CONSTITUTIVE HSP70 ON CONVULSIVE ACTIVITY IN 
KRUSHINSKII-MOLODKINA STRAIN RATS 

K.A. Khudik, Y.F. Pastukhov 
Sechenov Institute of Evolutionary Physiology and Biochemistry RAS, St-Petersburg, Russia 
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INTRODUCTION: THE ANTICONVULSANT EFFECTS OF NATURAL HEAT SHOCK PROTEIN 70 KDA (HSP70), 
WHICH INCLUDES TWO MEMBERS OF THE HSP70 FAMILY, STRESS-INDUCIBLE HSP70I AND CONSTITUTIVE 
HSC70, HAVE BEEN PREVIOUSLY REVEALED IN RATS OF THE KRUSHINSKII-MOLODKINA (KM) STRAIN WITH 
INHERITABLE AUDIOGENIC EPILEPSY [KHUDIK ET AL., 2006, 2008]. HSP70I AND HSC70 HAVE SIMILAR 
MOLECULAR STRUCTURE AND BIOCHEMICAL FUNCTIONS [O’MALLEY ET AL., 1985]. HSP70I CONTENT 
INCREASES IN GLIAL CELLS, NEURONS, AND IN PRE- AND POSTSYNAPTIC ELEMENTS UNDER STRESS, WHILE 
HSC70 LEVELS IN THE NERVE TISSUE OF MAMMALS, STAYS HIGH IN NON-STRESS CONDITIONS AND DO NOT 
INCREASE AFTER STRESS [CHEN, BROWN, 2007]. HOWEVER IN STRESS CONDITIONS, HSC70 MOVES TO 
AREAS RICH WITH SYNAPSES, ALLOWING US TO PROPOSE THAT BOTH CHAPERONES MAY DISPLAY 
PROTECTIVE ACTIVITY. IT REMAINS UNCLEAR WHETHER HSP70I AND HSC70 POSSESS ANTICONVULSANT 
EFFECTS. 
MATERIALS AND METHODS: CONVULSIVE ACTIVITY IN AN INBRED POPULATION OF KM RATS WAS INDUCED 
BY THE SOUND (INTENSITY 50 DB, FREQUENCY 8 KHZ) FROM A GENERATOR. THE REGISTERED 
PARAMETERS WERE THE LATENCY TO SEIZURE ONSET AND THE DURATION OF THE WILD RUNNING PHASE, 
AND CLONIC-TONIC SEIZURES. VIDEO SURVEILLANCE AND COMPUTER REGISTRATION SYSTEMS 
(LOGITECH, SWITZERLAND) WERE USED TO RECORD AND ANALYZE CONVULSIVE ACTIVITY. 

RESULTS AND DISCUSSION: MICROINJECTIONS OF HSP70I (6 ÌG) IN THE 3RD BRAIN VENTRICLE OF KM 
RATS INDUCED CHANGES IN SEIZURE ACTIVITY, SIMILAR TO THOSE INDUCED BY HSP70, WHICH CONSISTED 
OF THE MIXTURE OF HSP70I AND HSC70. HSP70I INITIATED SIGNIFICANT DECREASE IN THE DURATION (BY 
32%) AND SEVERITY OF THE TONIC PHASE, BUT DID NOT AFFECT THE LATENCY TO SEIZURE ONSET OR 
WILD RUNNING PHASE DURATION. HSC70 AND THERMODENATURED HSP70I AND HSC70 (USED AS 
CONTROL) DID NOT EXERT ANY SIGNIFICANT INFLUENCE ON THE COMPONENTS OF AUDIOGENIC SEIZURES 
IN KM RATS. WE PROPOSE THAT HSP70 ANTICONVULSANT EFFECTS ARE CONNECTED PRIMARILY TO THE 
HSP70I ACTIVITY. IT HAS BEEN PREVIOUSLY SHOWN THAT THE PHYSIOLOGICAL EFFECTS OF HSP70 ARE 
CONNECTED TO ITS ACTION ON THE INHIBITORY GABA(A)-ERGIC MECHANISMS [PASTUKHOV ET AL., 2008, 
2009]. THE RESULTS OF THIS RESEARCH CONFIRM THE PROPOSITION THAT INDUCIBLE HSP70I IS ABLE TO 
REINFORCE INHIBITORY PROCESSES IN BRAIN AGAINST A BACKGROUND OF EXCITATORY PROCESSES IN 
RATS WITH AN INHERITABLE FORM OF AUDIOGENIC EPILEPSY. 

RESEARCH SUPPORT: THE STUDY WAS SUPPORTED BY RFBR 08-04-00922 

 
 
THE INFLUENCE OF ANXIETY LEVELS ON THE LEARNING ABILITY OF RATS WITH 
DIFFERENT ALCOHOL MOTIVATION 
O. A. Kovalenko, M.Y. Makarchuk  
TARAS SHEVCHENKO NATIONAL UNIVERSITY, KYIV, UKRAINE 

 

INTRODUCTION: THE AIM OF THIS WORK WAS TO IDENTIFY DIFFERENCES IN ANXIETY LEVELS OF RATS WITH 
DIFFERENT ALCOHOLIC MOTIVATION AND TO EVALUATE THE INFLUENCES OF THESE DIFFERENCES ON 
THEIR LEARNING ABILITY IN RADIAL MAZE. 

MATERIALS AND METHODS: THE EXPERIMENT WAS PERFORMED ON THE WHITE MALE RATS. BEFORE 
ALCOHOLIZATION, RATS WERE TRAINED IN THE RADIAL MAZE FOR 14 DAYS. AFTER TRAINING, RATS WERE 
DIVIDED INTO 2 SUB-GROUPS: “WELL-TRAINED” AND “POORLY-TRAINED”. BEFORE AND AFTER THE 
ALCOHOLIZATION PERIOD, RATS WERE TESTED IN THE ELEVATED PLUS-MAZE. CHRONIC ALCOHOLIC 
INTOXICATION WAS CARRIED OUT IN TWO STAGES: 



 

1) ANIMALS WERE TRAINED TO VOLUNTARILY DRINK AN ALCOHOL SOLUTION (15%) OVER 2 WEEKS. 2) 
ANIMALS HAD ALCOHOL AS THE ONLY DRINKING FLUID AVAILABLE FOR THE MONTH. STATISTICAL ANALYSIS 
WAS DONE WITH THE STATISTICA 7.0 PROGRAM. 

RESULTS AND DISCUSSION: THE EXPRESSED ANXIOLYTIC EFFECT OF ETHANOL APPEARED IN THE AP 
GROUP OF RATS DURING THE EPM TEST, WHEREAS ETHANOL CONSUMPTION IN THE AN GROUP OF RATS 
INCREASED ANXIETY LEVELS DURING THE EPM. IN THE AN GROUP, ANXIETY LEVELS BEFORE 
ALCOHOLIZATION WERE HIGHER IN "WELL-TRAINED" RATS THAN IN "POORLY-TRAINED" RATS, AND 
ALCOHOL CONSUMPTION RESULTED IN AN INCREASE OF ANXIETY IN BOTH SUB-GROUPS. IN THE AP 
GROUP, ANXIETY LEVELS WERE HIGHER IN "POOR-TRAINED" RATS COMPARED TO "WELL-TRAINED" RATS 
BOTH BEFORE AND AFTER ALCOHOLIZATION. THUS, DIFFERENCES IN ANXIETY LEVELS IN 
"POORLY-TRAINED" AND "WELL-TRAINED" RATS WITH DIFFERENT DISPOSITIONS TO ALCOHOL WERE 
REVEALED. 

THE EXPRESSED ANXIOLYTIC EFFECT OF ETHANOL IN THE AP GROUP, AND THE INCREASED LEVELS OF 
ANXIETY AFTER ALCOHOL ABUSE IN THE AN GROUP, CONFIRMS THAT A HIGH LEVEL OF ANXIETY IS ONE OF 
THE MAIN FACTORS UNDERLYING ALCOHOL DEPENDENCE. 
 
 
THE INFLUENCE OF LIKOPID ON DOPAMINERGIC BRAIN SYSTEM ACTIVITY IN MALE 
WISTAR RATS 
D.M. Makina, V.V. Kuzik, A.E. Hramenkova, E.A. Aristakesyan, G.A. Oganesyan, M.V. Ivanov, G.E. 
Mazo, Y.A. Aleksandrovskii  
SECHENOV INSTITUTE OF EVOLUTIONARY PHYSIOLOGY AND BIOCHEMISTRY RAS, BEKHTEREV INSTITUTE 
OF PSYCHONEUROLOGY, ST-PETERSBURG, RUSSIA 

  

INTRODUCTION: LIKOPID IS AN IMMUNOMODULATOR AND ITS USE IN THE PSYCHONEUROLOGY HAS ONLY 
JUST BEGUN. THE AIM OF OUR STUDY WAS TO INVESTIGATE THE FUNCTIONAL ACTIVITY OF THE 
DOPAMINERGIC BRAIN SYSTEM IN RATS UNDER INFLUENCE OF LIKOPID. THYROSINHYDROXYLASE IS 
KNOWN TO BE THE MAIN ENZYME IN DOPAMINE SYNTHESIS, THUS IMMUNOHISTOCHEMICAL STUDIES OF 
THYROSINHYDROXYLASE WERE CONDUCTED.  

MATERIALS AND METHODS: THERE WERE THREE GROUPS OF ANIMALS: 1) THE CONTROL GROUP THAT 
RECEIVED PHYSIOLOGICAL SALINE (NACL 0,9%), 2) THE EXPERIMENTAL GROUP THAT RECEIVED 0.2 
MG/RAT LIKOPID (LOW DOSE), 3) THE EXPERIMENTAL GROUP TREATED WITH 0.4 MG/RAT LIKOPID (HIGH 
DOSE). AFTER 14 DAYS, ANIMALS WERE DECAPITATED AND THEIR BRAINS WERE FIXED IN THE BUEN FLUID. 
THE IMMUNOHISTOCHEMICAL ASSAY OF THYROSINHYDROXYLASE WAS PERFORMED USING PARAFFIN 
SLICES (6 MCM). THE LEVEL OF IMMUNOREACTIVE MATERIALS WAS ANALYZED IN NEURONS IN SEVERAL 
BRAIN STRUCTURES.  

RESULTS AND DISCUSSION: IN THE LOW DOSE EXPERIMENTAL GROUP, A DECREASE IN THE 
IMMUNOREACTIVE MATERIALS IN THE CELL BODIES AND AXONS WAS SHOWN. IN THE CAUDATE NUCLEUS, 
THERE WAS A SIGNIFICANT DECREASE OF IMMUNOREACTIVE MATERIALS COMPARED TO THE CONTROL 
GROUP. IN THE “HIGH” DOSE EXPERIMENTAL GROUP, IT WAS SHOWN THAT THE LEVEL OF 
IMMUNOREACTIVE MATERIALS IN CELLS BODIES AND AXONS WAS THE SAME AS IN THE CONTROL GROUP. IN 
THE CAUDATE NUCLEUS, THE LEVEL OF IMMUNOREACTIVE MATERIALS WAS LARGER THAN THE “LOW DOSE: 
GROUP, YET IT DECREASED COMPARED TO THE CONTROL GROUP. THUS, OUR STUDY SHOWED THAT 
LIKOPID MODULATES THE FUNCTIONAL ACTIVITY OF THE DOPAMINERGIC BRAIN SYSTEM IN RATS AFTER 14 
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DAYS OF THE EXPERIMENT, AND THAT THE “LOW DOSE IS EFFECTIVE. WE PLAN TO CONTINUE THIS WORK 
IN ANIMALS BY UTILIZING DIFFERENT KINDS OF STRESS AND PATHOLOGICAL CONDITION MODELS. 

 

 

THE EFFECTS OF THERMAL PRECONDITIONING AND EXOGENOUS HSP70 ON MOTOR 
DISORDERS AFTER CHEMICALLY INDUCED SEIZURES  
L.E. Nitsinskaya  
SECHENOV INSTITUTE OF EVOLUTIONARY PHYSIOLOGY AND BIOCHEMISTRY RAS, ST-PETERSBURG, 
RUSSIA 
 
INTRODUCTION: IN OUR PREVIOUS INVESTIGATIONS, WE SHOWED THAT THERMAL PRECONDITIONING (TP) 
INCREASED THE AMOUNT OF HEAT SHOCK PROTEIN 70 KDA (HSP70) IN STRUCTURES OF THE CENTRAL 
NERVOUS SYSTEM WHICH ARE RESPONSIBLE FOR THE INITIATION OF GENERALIZED SEIZURES. 
FURTHERMORE TP WAS ABLE TO DECREASE THE SEVERITY OF SEIZURES INDUCED BY 
N-METHYL-D-ASPARTIC AÑID (NMDA) OR BY PENTYLENTETRAZOLE (PTZ) [PASTUKHOV ET AL., 2005, 
NITSINSKAYA ET AL., 2006]. INJECTIONS OF BIOFLAVONOID QUERCETIN RESULTED IN DECREASED 
AMOUNTS OF HSP70 IN THE SAME BRAIN STRUCTURES AND INCREASED THE SEVERITY OF SEIZURES IN 
NMDA AND PTZ MODELS OF GENERALIZED EPILEPSY [NITSINSKAYA ET AL., 2010]. EXOGENOUSLY 
DELIVERED HSP70 WAS ABLE TO DECREASE THE SEVERITY OF SEIZURES [EKIMOVA ET AL., 2008]. THERE 
WERE SEVERE MOTOR DISORDERS AFTER THE CHEMICALLY INDUCED SEIZURES. IT WAS UNKNOWN HOW 
TP AND EXOGENOUS HSP70 AFFECTED THE MOTOR DISORDERS WHICH WERE OBSERVED AFTER 
CONVULSIONS. THE AIM OF THIS STUDY WAS TO INVESTIGATE THE EFFECTS OF THERMAL 
PRECONDITIONING AND EXOGENOUS HSP70 ON MOTOR DISORDERS INDUCED BY NMDA AND PTZ.  

MATERIALS AND METHODS: MALE WISTAR RATS WERE USED IN THE PRESENT STUDY. SEIZURES WERE 
INDUCED EITHER BY THE MICROINJECTION OF NMDA (80NG/2ÌKL) INTO THE THIRD VENTRICLE OF RATS 
BRAIN, OR BY INTRAPERITONEAL INJECTION OF PTZ (80 MG/KG). THERMAL PRECONDITIONING 
PERFORMED 24H BEFORE SEIZURE INITIATION WAS USED TO ENHANCE HSP70 EXPRESSION. THE 
BIOFLAVONOID QUERCETIN (5 MG/KG) WAS INJECTED INTRAPERITONEALLY 4H BEFORE NMDA- OR 
PTZ-INDUCED SEIZURES IN ORDER TO BLOCK HSP70 EXPRESSION. THE EXOGENOUS HSP70 
PREPARATION USED IN OUR EXPERIMENTS WAS ISOLATED FROM BOVINE MUSCLES AND PURIFIED FROM 
CONTAMINANTS AT THE INSTITUTE OF CYTOLOGY, RUSSIAN ACADEMY OF SCIENCES. IT CONTAINED A 
MIXTURE OF THE INDUCIBLE AND CONSTITUTIVE ISOFORMS AT A RATIO OF 3:2. HSP70 PREPARATION WAS 
MICROINJECTED INTO THE THIRD BRAIN VENTRICLE 2H BEFORE SEIZURE ONSET. IN ALL GROUPS, MOTOR 
DISORDERS WERE OBSERVED FOR 30 MIN AFTER SEIZURE INITIATION.  

RESULTS AND DISCUSSION: THE INJECTION OF NMDA RESULTED IN MOTOR DISORDERS SUCH AS ATAXIA 
(IN 43% OF RATS) AND STEREOTYPIC ACTIVITY (IN 64% OF RATS). THERMAL PRECONDITIONING REDUCED 
THE AMOUNT OF RATS WITH ATAXIA SYMPTOMS (2-FOLD). NO CHANGES IN STEREOTYPIC ACTIVITY WERE 
OBSERVED AFTER TP. EXOGENOUS HSP70 RESULTED IN A COMPLETE ABSENCE OF RATS WITH ATAXIA 
SYMPTOMS. ALSO, THERE WERE NO CHANGES IN THE NUMBER OF ANIMALS WITH STEREOTYPIC ACTIVITY, 
BUT THE DURATION WAS SIGNIFICANTLY REDUCED (5-FOLD). PTZ-INDUCED SEIZURES RESULTED IN 
ATAXIA SYMPTOMS AND DEATH IN 90% OF THE RATS. TP REDUCED THE AMOUNT OF ANIMALS WITH ATAXIA 
SYMPTOMS (BY 40%) AND THE DURATION (1.5-FOLD).THE MORTALITY RATE IN THIS GROUP WAS REDUCED 
BY 50%. EXOGENOUSLY INJECTED HSP70 DECREASED THE NUMBER OF ANIMALS WITH ATAXIA 
SYMPTOMS, AND MORTALITY RATE BY 45%. THE DATA OBTAINED INDICATES THAT TP AND EXOGENOUS 
HSP70 ARE ABLE TO INTENSIFY THE RECOVERY PROCESS OF MOTOR FUNCTIONS THAT ARE DISTURBED BY 
NMDA AND PTZ. 



 

 
 
THE EFFECTS OF HYDROALCOHOLIC EXTRACT OF ZIZIPHORA TENUIOR ON THE 
VISCERAL PAIN WITH WRITHING TEST IN MICE 
G.H Vaezi, M. Zendehdel, J. Ghahhari, N. Shariatifar 
 ,Department of Biology, Islamic Azad University, Semnan and Damghan; Department of Physiology
 .Gonabad University of Medical Science, University of Tehran, Tehran, Iran 
 
Introduction:  ,Ziziphora tenuior is a traditional herbal medicine widely used as a mild sedative 

 spasmolytic and antibacterial agent. In this study, the effect of hydroalcoholic extract of Ziziphora
 .tenuior on visceral pain was investigated 

MATERIALS AND METHODS:  T HIS EXPERIMENTAL STUDY PERFORMED ON40 N-MRI MALE MICE )28 ± G.( 
ANIMALS WERE RANDOMLY GROUPED INTO CONTROL,POSITIVE CONTROL , AND RECEIVERS OF Z IZIPHORA TENUIOR

EXTRACT. C ONTROL AND POSITIVE CONTROL GROUPS RECEIVED NORMAL SALINE AND INDOMETHACIN)5MG/KG,( 
RESPECTIVELY. T REATMENT GROUPS WERE INJECTED WITH50, 75 AND 100MG / KG OF HYDROALCOHOLIC EXTRACT OF

ZIZIPHORA TENUIOR. A LL INJECTIONS WERE PERFORMED INTRAPERITONEALY)IP.( 30 MIN AFTER OF EACH 
INTRAPERITONEAL ADMINISTRATION, ANIMALS WERE INJECTED WITH 0.6% ACETIC ACID )10ML/KG( TO INDUCE VISCERAL 

PAIN., A NTINOCICEPTIVE EFFECTS WERE RECORDED BY COUNTING THE NUMBER OF WRITHES DURING30MINUTES . 
T HE DATA WERE ANALYZED BY THEONE- W AYANOVA TEST USING SPSS STATISTICAL SOFTWARE . S IGNIFICANCE

WAS SET AT P≥0.05.  

Results and Discussion:  Hydroalcoholic extract of Ziziphora tenuior at 50 ,75 and 100 mg/kg and 
) Indomethacin5 mg/kg) induced a significant reduction in pain responses when compared to the control

 group. The75>mg/kg of extract showed the most effect (p0.05 This study confirms the antinociceptive .(
 properties of Ziziphora tenuior in comparison to Indomethacin, however further studies are necessary to
.determine an optimal indication for the antispasmodic effect of Ziziphora tenuior 

 
 
Published Communications: 
 

RISK FACTORS FOR POST-STROKE DEPRESSION 

S.G. Belokoskova, I.I. Stepanov, S.G. Tsikunov  
INSTITUTE OF EXPERIMENTAL MEDICINE RAMS. ST-PETERSBURG, RUSSIA 

 

INTRODUCTION: POST-STROKE DEPRESSION IS A COMMON PSYCHIATRIC COMPLICATION OF STROKE. 
HOWEVER, DEPRESSION IS OFTEN NOT DIAGNOSED, AND PATIENTS DO NOT RECEIVE APPROPRIATE 
TREATMENT. IT IS KNOWN THAT THESE DISORDERS INCREASE MORTALITY AND REDUCE THE 
EFFECTIVENESS OF REHABILITATION FOR PATIENTS AFTER STROKE. IN THIS REGARD, DETERMINATION OF 
RISK FACTORS FOR POST-STROKE DEPRESSION CAN PREDICT THEIR DEVELOPMENT, ALLOWING TIME TO 
BEGIN TREATMENT OF PATIENTS AFTER STROKE. 

MATERIALS AND METHODS: AN INVESTIGATION WAS CONDUCTED ON 42 PATIENTS IN RESIDUAL PERIODS 
AFTER STROKE. THE STUDY INVOLVED PATIENTS WITH A NEWLY EVOLVED LOCAL SUPRATENTORIAL 
STROKE. THE SEVERITY OF STROKES WAS ASSESSED USING STROKE SCALES FROM THE NATIONAL 
INSTITUTES OF HEALTH (NIHSS). DIFFERENTIATION BETWEEN LEFT-AND RIGHT STROKES WAS BASED ON 
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DATA FROM A COMPUTER AND/OR MAGNETIC RESONANCE IMAGING AND CLINICAL MANIFESTATIONS. 
FUNCTIONAL MOTOR ASYMMETRIES AND HEMISPHERIC DOMINANCE FOR MOTOR FUNCTION WAS 
ASSESSED USING STANDARD METHODS (BRAGINA, DOBROKHOTOVA, 1988). WE USED THE HAMILTON 
DEPRESSION SCALE (HAMILTON, 1967) IN THE DIAGNOSIS OF DEPRESSION. PERSONALITY 
CHARACTERISTICS OF PATIENTS WERE ASSESSED USING THE EYSENCK PERSONALITY INVENTORY (EPI) 
(EYSENCK, 1963). THE RELATIONSHIP BETWEEN THE PRESENCE OF DEPRESSIVE DISORDERS, DAMAGE TO 
THE HEMISPHERE, AND TEMPERAMENT WERE ANALYZED USING CONTINGENCY TABLES AND FISHER'S 
EXACT TEST. FOR ALL THE STATISTICAL CALCULATIONS THE COMPUTER PROGRAM SPSS WAS USED. 

RESULTS AND DISCUSSION: POST-STROKE DEPRESSION WAS FOUND IN 12 PATIENTS (33 %). NINE 
PATIENTS WITH DEPRESSION HAD A CHOLERIC TEMPERAMENT BEFORE THE STROKE, THREE HAD A 
SANGUINE TEMPERAMENT AND TWO PATIENTS HAD A PHLEGMATIC TEMPERAMENT. THE PRESENCE OF 
DEPRESSIVE DISORDERS WAS CORRELATED WITH THE LOCALIZATION OF STROKES IN THE DOMINANT 
HEMISPHERE OF MOTOR FUNCTION AND THE CHOLERIC TEMPERAMENT. PATIENTS WITH POST-STROKE 
DEPRESSION HAD HIGHER LEVELS OF NEUROTICISM (P <0,001) IN COMPARISON TO PATIENTS WITHOUT 
DEPRESSION DISORDERS. 

 

 

ANXIETY LEVEL OF THE PERSONALITY AND PSYCHOPHYSIOLOGICAL RATES OF HUMAN 
HEALTH. 
O.N. Vovk, N. Goncharova, V.M. Klimenko 
INSTITUTE OF EXPERIMENTAL MEDICINE, THE INSTITUTE OF PSYCHOLOGY AND ACMEOLOGY, 
ST-PETERSBURG, RUSSIA 

 

MATERIALS AND METHODS: THIS RESEARCH INVOLVED 84 VOLUNTEERS RANGING FROM 21 TO 48 YEARS 
OF AGE. THE INDICES OF PERSONAL AND REACTIVE ANXIETY (SPIELBERGER-HANIN TEST), VERBAL 
ANXIETY (ERIKSON TEST), SUBJECTIVE SELF-ESTEEM AND DEPRESSION (DEPRESSION SCALE TEST), 
EMOTIONALITY (SUVOROVA METHOD), NEUROTIZATION (WASSERMANN METHOD), NEUROSIS (HEK AND H. 
HESS METHOD), SUBJECTIVE EVALUATION OF TIME AND VEGETATIVE DYSFUNCTIONS (VEIN 
QUESTIONNAIRE) WERE ANALYZED. THE HEART RATE (H.R.), RATE OF RESPIRATION PER MINUTE, AND 
RESPIRATORY SINUS ARRHYTHMIA, WERE ESTIMATED WHILE PARTICIPANTS WERE IN A RESTING STATE OR 
READING A TEXT ALOUD. BESIDES THE QUALITY OF SPEECH, THE DURATION OF THE PHONATION FOR THE 
SOUND “A” AND THE INDICES OF S/Z PRONUNCIATION WERE ANALYZED. 

RESULTS AND DISCUSSION: ACCORDING TO THE RESULTS OF THE SPIELBERGER-HANIN TEST, ALL THE 
PARTICIPANTS OF THE EXPERIMENT WERE DIVIDED INTO TWO GROUPS: A) 50 PEOPLE (44 WOMEN AND 6 
MEN) WITH OF PERSONAL ANXIETY (P.A.) LEVELS THAT WERE HIGH (45+ POINTS), B) WITH MODERATE 
LEVEL OF P.A. (FROM 30 TO 44 POINTS) – 34 PEOPLE (23 WOMEN AND 11 MEN). THE RESEARCH SHOWED 
THAT PARTICIPANTS WITH MODERATE P.A. LEVELS PERFORMED BETTER ON ALL THE PSYCHOLOGICAL 
TESTS (EXCEPT SUBJECTIVE SELF-ESTEEM AND THE SENSE OF TIME) AND THE EMOTIONALITY AND 
VEGETATIVE DYSFUNCTION (P<0.01-0.0001) TEST THAN THOSE WITH HIGH PERSONAL ANXIETY. THE 
PRESENCE OF HIGH LEVELS OF P.A. WAS ACCOMPANIED BY HIGH AND INCREASED LEVELS OF SPEECH 
ANXIETY, CONDITIONS SIMILAR TO DEPRESSION, OCCURRENCES OF LATENT (MASKED) DEPRESSION AND 
NEUROTIC GENESIS DEPRESSION, NEUROTIZATION, PRESENCE OF NEUROSIS, EMOTIONALITY, AND LOWER 
SELF-ESTEEM. THE DATA INDICATES THAT THE PERSONALITIES WITH HIGH P.A. LEVELS FORM THE HIGH 
RISK GROUP BECAUSE OF THEIR PSYCHOLOGICAL HEALTH RATES, ADAPTATION, AND SOCIALIZATION. 



 

THESE PEOPLE NEED TO WORK UPON IMPROVING THEIR PERSONAL RELATIONSHIPS, INDIVIDUAL 
RESPONSES, AND BEHAVIOR. DURING THE PHYSIOLOGICAL INDICES RESEARCH, RELIABLE DISTINCTIONS 
WERE ONLY MADE WITH THE PHONATION RATES. THE DURATION OF THE SOUND “A” IN THE HIGH P.A. 
GROUP WAS LOWER THAN THOSE OF THE MODERATE P.A. GROUP(P<0,01), AND THE S/Z RATE WAS 
HIGHER (P<0,02) FOR THE HIGH P.A. GROUP. PEOPLE WITH HIGH P.A. (UNLIKE THE PERSONS WITH THE 
MODERATE P.A.) DID NOT HAVE INDICES WHICH CORRESPONDED TO THE NORMAL STANDARDS. THIS 
REFLECTED THE PRESENCE OF EXCESSIVE TENSION IN VOCAL ORGANS DURING PHONATION AND 
INDICATED THAT THERE WAS A RISK FOR THE OCCURRENCE OF VOCAL PATHOLOGIES . THE HEART RATE, 
RESPIRATION RATE, AND EVIDENCE OF RESPIRATORY SINUS ARRHYTHMIAS DURING RESTING STATE AND 
THE VOCAL ACT, DID NOT DIFFER VERY MUCH BETWEEN THE GROUPS WITH DIFFERENT P.A. LEVELS. THIS 
INDICATES THAT THESE INDICES DEPEND MOSTLY ON THE PERSONAL AND BEHAVIORAL FEATURES, 
NEUROENDOCRINE REGULATION, CONDITION OF THE VEGETATIVE NERVOUS SYSTEM, AND ADAPTIVE 
PROPERTIES OF THE ORGANISM, AS OPPOSED TO THE P.A. LEVEL. IT WOULD BE WORTHWHILE TO STRESS 
THAT VEGETATIVE DYSFUNCTIONS WERE DIAGNOSED IN 76% OF PARTICIPANTS AND DISTURBANCE OF THE 
VOCAL RESPIRATION TECHNIQUE AND SOME SPEECH COMPONENTS WERE SEEN 72% OF THE 
PARTICIPANTS. THE REPRESENTATIVES OF THE BOTH GROUPS DEMONSTRATED SYMPATHICOTONIA AND 
EXCESSIVE PSYCHOEMOTIONAL TENSION DURING THE SPEECH TESTS DUE TO THE ADAPTIVE CHARACTER 
OF THE ORGAN AND THE PRESENCE OF STRESS. THE RESEARCH PROVED THE PRESENCE OF AN INVERSE 
RELATIONSHIP BETWEEN THE INDICES OF PERSONAL ANXIETY AND PSYCHOPHYSIOLOGICAL 
CHARACTERISTICS. THE HIGHER THE PERSONAL ANXIETY LEVELS ARE, THE WORSE ARE PSYCHOLOGICAL 
AND EVEN SOME PHYSIOLOGICAL PERSONALITY HEALTH RATES. 

 
NOTES: 
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