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Abstract— Transmission and evolution of genetic transmitted
diseases seem to be clearly associated with solar activity. This
could be explained by the influence of geomagnetic variations in
intercellular communication through sodium-potassium pump,
affecting both neural network activity and development and the
replication of mitochondrial DNA. The causal mechanism would
be the interference of Schumman resonance intensity oscillation
on suprachiasmatic nucleus cells communication and subsequent
alterations of melatonin/serotonin secretion and/or balance.
Extremely Low Frequencies implicated could not only be the
determinant for the disease transmission and development but a
key element of new therapies and prevention strategies.
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I. EXTREMELY LOW FREQUENCIES AND
EVIDENCES OF THEIR INFLUENCE ON HUMAN
HEALTH

The atmosphere protects us from the main damaging effects
of solar and cosmic radiation. However, the interactions of
such radiation with Van Allen belts cause alterations in the
Earth’s magnetic field [1]. Solar activity and cosmic radiation
in form of Gamma Ray Bursts (GRB) excites these
electromagnetic pulses, altering their intensity [2]. Intercellular
communication takes place by way of little electric pulses that
flow due to a difference in potentials (ions) resulting from the
sodium-potassium exchange that happens in the sodium and
calcium channels through cell membranes [3]. This
electrochemical flux can be interfered by electromagnetic
waves from the environment in much the same way that a
metal detector can interfere with a pace-maker, affecting
adults, infants and embryos in formation, provoking all kind of
illnesses [4]. Calcium ion efflux has been proved to be altered
between 0.5 and 30 Hz [5] and effects of environmental
Extremely Low Frequencies (ELF) on brain functioning are
widely documented [6] and tested with healthy humans [7].
This would be caused specifically by the above -cited
interference, operating in the area between the hypothalamus
and the pineal gland, with the subsequent alteration of
melatonin /serotonin secretion and/or balance, causing
autoimmune diseases, mental disorders, immune deficiency
and vascular crisis [8]. ELF affect intercellular communication
in a particular part of the hypothalamus, the suprachiasmatic

nucleus (SCN). SNC works at an average frequency of 7.83
Hz, the same frequency at which the Earth emits
electromagnetic pulses, known as Schumann Resonance (SR).
This biological link to environment is presumed to act as a
chronobiologic mechanism or Zeitgeber [9] or, even further,
considered in the long term as source of genetic diversity and
adaptability [10] [11].

II. METHODOLOGY

We crossed the data involving solar activity with the
prevalence, by month and year, of the different pathologies
considered. We selected, for each of them, the most affected
age group or the age cohorts tending more toward
hospitalization before they began to be affected by high
mortality rates (approximately 54 to 60 years in most cases).
Depending on each particular disease, the moment of
conception or the post-birth period was considered. We
obtained data from the National Aeronautics and Space
Administration (NASA) database on solar activity and Spanish
statistics regarding hospitalizations. The whole population
studied is around 3.5 million people, from which we extracted
subpopulations according to diagnosis and age group. We used
as well data about infant mortality by age and cause, both
provided by the National Spanish Institute of Statistics (INE).

III. RESULTS

First of all, we crossed the data pertaining to the number of
deaths in the first two years of life due to cancer with solar
activity by month (with a 12 month lag period—nine for
pregnancy plus three for the illness to develop and lead to
death). In Fig. 1, we can observe the correlation (0.86). We had
only data for deaths within the first two years of life, but not
for children affected by cancer in general. It would be
necessary to confirm whether children of other ages follow the
same pattern. The results for this and other illnesses are shown
in table 1.
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SPAIN: INFANT MORTALITY DUE TO CANCER AND SOLAR ACTIVITY, 1991-1996 (monthly)
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Figure 1

Table 1: Correlation between genetically transmitted diseases and solar
activity at estimated month/year of conception

BY MONTH BY YEAR
DIAGNOSIS Coef. (N) Coef. (N)
Corr. Population Corr. Population
Alzheimer’s 0.64 (4504) -0.85 (278)
Hospitalizations 51-60
1999-2000 Born
1930-1939
Infant 0.86 (15252)
mortality due Deaths
to cancer 1992-1998
Congenital 0.50 (807) -0.56° | (836)
anomalies 0-2 54-60
Born Born
1998-1999 1939-1945
Breast and | 0.67 (1238) 0.80 (1361)
colon cancer 54-60 54-60
Born Born
1939-1945 1939-1945
Sclerosis 0.42 (509) 0.88 (525)
20-30 20-30
Born Born
1969-1979 1969-1979
Schizophrenia | -0.43 (1137) -0.89 (1137)
54-60 54-60
Born Born
1939-1945 1939-1945
Diabetes -0.82 (382) -0.62 (1727)
(mellitus) 9-13 9-20
Born 1987- Born
1990 1979-1990

Source: INE and NASA

? In the case of genetic anomalies we could only detect the correlation by
month of conception during the first year of life (when most detection occurs).
After that age, correlations become distorted by mortality rates. That is why at
54-60 years of age, the correlation is negative.
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SPAIN: SOLAR ACTIVITY AND HOSPITALIZATION — ALZHEIMER’S, 1999-2000
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In the case of Alzheimer’s disease, the findings are
revealing. The correlation coefficient was 0.64 and the
synchronicity, evident (Fig. 2).

When examining possible effects of solar activity at the
time of conception on the incidence of Alzheimer’s (as
manifested at ages 51-60), an inverse correlation (-0.85) is
found. This could explain how solar activity could play a role
in the early etiology_of the disease but may work, as well, as a
factor inducing crisis in old age.

We chose breast and colon cancer because they are
generally considered to be mostly genetically transmitted. The
correlation between the number of people with these diagnoses
and solar activity (at the estimated month of conception) is
0.67. The correlation is clearly more significant if calculated by
estimated year of conception (0.8). This difference has to do
with the proportional error due to assigning a ‘normal’ period
of nine months (or one year) before birth. In fact, the
population considered is not exactly the same depending on the
time criteria used to select cases (N=1,238 by month and 1,361
by year). The error is higher if we estimate the month of
conception rather than the year.

Sclerosis, generally detected between twenty and thirty
years of age, shows the same pattern (with a correlation
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coefficient of 0.42 by estimated month of conception and 0.88
by estimated year of conception).

In the case of schizophrenia), we found highly significant
correlations as well (-0.43 by estimated month of conception
and -0.89 by estimated year of conception). Notice that in this
case we have the same population, so the difference is due to
the estimated time of conception by month. It is relevant to
observe the incidence of cases by month and appreciate the
clear link to low solar activity one month before birth (Fig. 3).

Another example of an autoimmune disease, diabetes, also
shows significant correlations (-0.82 by estimated month of
conception and -0.62 by estimated year of conception).
Subjects were divided into two groups, one between the ages of
nine and thirteen (age of detection of the disease) and the other
between nine and twenty (age of the development of the
disease).

In the case of autism, we used information dating from
1995 obtained from a local database which was provided to us
by a research support team pertaining to the Spanish
educational system. In this way, we were able to determine the
exact month of birth and estimate the month of conception of
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SPAIN: SOLAR ACTIVITY (AT ESTIMATED MONTH OF CONCEPTION) AND
SCHIZOPHRENIA, 54-60 YEARS (1999)
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each subject. However, we found a negative correlation (-0.83)
between the Solar Flux Index and autism in the first year of
life. This led us to the conclusion that solar activity affects
babies just after birth. The number of cases of autism correlates
positively with cosmic radiation (0.9), but we are unable to
discern whether these effects are produced by way of low solar
activity (which is our main hypothesis) or high levels of cosmic
radiation (there is an inverse correlation between both kinds of
radiation of -1). A recent study carried out with a panel of
patients during sixteen years [12] shown a significant
correlation between solar activity and bipolar disorders. In
addition, recent genetic research [13] reveals that bipolar
disorders, autism, and schizophrenia share many genes. Our
main hypothesis is that they all react in a very similar way to
solar activity; although schizophrenia is related to neurological
development before birth while developmental disorders are
associated with solar activity after birth, showing different
kinds of neurological development depending on the timing
within solar activity cycles. According to this hypothesis, the
cases of autism used to collect our data were analysed
qualitatively. We found that those born in the year 2000 (solar
maximum) had language disorders, while those born in 1995

—*—CASES
~®=SUN SPOTS

and 2004 (solar minimums) had mainly psychomotricity
problems. The pattern shows a probable relationship between
stages in brain development and the ages most affected by the
extremes of solar cycles. Analysing the variety of disorders
within families affected by Asperger, we noticed high
performance in those born in years of solar minimums, and
mental retardation (linked to language development) in those
born in years of solar maximums. Those born in the in between
years did not show any relevant peculiarities in their mental
development. Our sub-hypothesis is that the autistic spectrum
works just as a bipolar disorder would do at early ages, either
by accelerating or slowing down neurological functioning of
the central nervous system as early discovered by other
researchers [14]. A research with data from 1980 to 2010
(including 61 millions cases of hospitalisation) is being carried
out in this moment with the assistance of the Chronobiology
Institute of Minnesota. However, we have no further data to
present in this regard for now and we hope other studies will
attempt to replicate our findings and extend our understanding
of these dynamics.
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IV. DISCUSSION

In the present study, significant statistical correlations were
found between solar activity and the prevalence of some
autoimmune diseases and mental disorders. We feel that this
pattern of interaction should be studied further by experts in
epidemiology using more in-depth databases. Our hypothesis is
that these effects have to do with the oscillations of natural
electromagnetic fields and their interference in the ion
exchange between cells, by way of the sodium-calcium
channel, affecting the current functioning of the sodium-
potassium pump in the SCN area.

In the case of mental disorders, a special sensitivity to
electromagnetic fields [ 15] within the brain wave range (0.5-30
Hz.) could affect brain functioning and that expected as normal
development. We suggest that these disorders fluctuate within
the time frame of solar cycles, showing different symptoms
depending on the ages at which people are first affected by
maximum and minimum solar activity. We feel that future
research should continue to examine the relationship between
the diagnosis of autism, schizophrenia, and bipolar disorders
within the framework of developmental disorders, bearing in
mind a possible common link to solar activity.

V. APPLICATIONS

The study of ELF and their effects on human health could
allow us, in theory, to prevent the development of and
implement the early detection of at least the diseases mentioned
in this article, potentially saving many lives and resources. A
scientifically based treatment should bear in mind the effects of
solar radiation on sensitive population and subgroups with
certain genetic peculiarities; alternative and/or complementary
treatments should also be considered, such as isolation from
electromagnetic radiation sources and the possible generation
of a controlled electromagnetic environment [16]. In fact, the
first hypothesis that guided our research involved the effects of
low frequencies on a group of autistic children under treatment
to eliminate heavy metals [17].

We think that the key in mental disorders with a common
genetic component has to do with how the flux of ion
interchange between neurons is affected by ELF, an effect
which has already been tested by NASA [18]. In the process of
our research, we have not found there to be many reliable
clinical trials on this topic, although there is a suggesting
theoretical work made by James Oschmann [19] about the
possible medical applications of electromagnetism and other
energies. We can also refer to several studies carried out about
the effects of transcranial magnetotherapy with depression
[20]; [21] and schizophrenia [22]. Finally, we experienced an
unexpected success with alternative therapies when used
binaural beats at the range of Schumann resonance and its
harmonics in a few children with language disorders. We
witnessed an extraordinary change in one girl who used them
by chance (she was intended to use it as a relaxing tool). From
the first session, she started to understand and speak more
fluently, to express emotions and verbalize them and changed

all the items in her room that suddenly she considered childish
(she was 10 then). Her logopedist reported the change to
parents without having been informed previously about the
therapy or the change seen by her own parents. The logopedist
herself used it then with two more children with similar
language disorders and reported noticeable changes, but, for
now, we do not know how far the use of these therapies can be
generalised.

Although our study might be inconclusive it seems
consistent enough to suggest that future studies should be
carried out under controlled conditions.

VI. AKNOWLEDGMENTS:

I feel in debt with all those who paid attention patiently to
my arguments and data, playing different roles during my
research work. In first place, Paul Ramcharan (sociologist and
expert in mental disorders) and Ernesto Ferrer (psychiatrist and
expert in depression prevention), who were aware of my first
steps and played the role of ‘devil advocate’ questioning all
those elements that could be more difficult to prove. In second
place, Manuel Deaflo (psychologist) and Manuel Ojea
(psychopedagogist), both experts in developmental disorders at
the University of Vigo who understood and acknowledged the
possible accuracy of my theory. Robert Aaron (practitioner and
author of a suggestive hypothesis about autism and
electromagnetic pulse therapies that fitted quite well with mine
own), the first contact from who I received confirmation of the
possible viability of my project and provider of more
references and contacts. Fernando Ivanovic-Zudic (psychiatrist
at the University of Chile), who took my incipient work
seriously, Leda Sanchez Betucci (Astrophysicist at the
University of Uruguay) who provided more literature and
encouraged me to follow. Jody Newlin, backyard astronomer,
who shared with me data obtained about SR oscillations that
made me think about the role of intensity in interferences.
Rollin McCraty (Director of Researchat the Heartmath
Institute), who tried to improve my work and shared it with the
Chronobiology Institute of Minnesota. And, finally, Franz
Halberg and Germaine Cornelissen, from the Chronobiology
Institute itself who payed attention to my work and made me
know it’s limitations from their longer experience, encouraging
me to carry out a more ambitious and accurate research project.
Thanks to all of them and to all whose silence made me
tougher to criticism and/or indifference.

REFERENCES:

[1] Hargreaves, J.K. The Solar-terrestrial
Cambridge University Press, 1992.

[2] Nickolaenko, A.P., Kudintseva, J.G., Pechonaya, O., Hayakawa, M.,
Nakamura, T., Hobara, Y., Tanaka, Y. “Impact of a gamma ray burst on
the Schumann resonance,” Radiophysics and Quantum Electronics, vol.
53, pp. 542-556, September-October 2011

[3] Marino, A.A. Foundations of Modern Bioelectricity, New York: Marcel
Dekker, 1988.

[4] Palmer, J.S., Rycroft, M.J., Cermack, M. “Solar and geomagnetic
activity, extremely low frequency magnetic and electric fields and

enviroment, Cambridge:

INTERNATIONAL VIRTUAL CONFERENCE
http://www.arsa-conf.com

SECTION
15. Medicine

-2122 -



’J/{ Advanced Research in Scientific Areas 2012
SN December, 3. - 7. 2012

human health at the Earth’s surface,” Surveys in Geophysics”, vol. 27,
pp- 557-595, May 2006.

[5S] Adey, W.R. “Tissue interactions with nonionizing electromagnetic
fields,” Physiol. Rev., vol 61, pp. 435-514, 1981

[6] Carrubba, S., Marino, A.A. “The effects of low-frequency
environmental-strength electromagnetic fields on brain electrical
activity: a critical review of the literature,” Electromag. Biol. Med., vol.
27, pp. 83-101, 2008.

[71 Babayev, E., Allahverdiyeva, A. “Effects of geomagnetic activity
variations on the physiological and psychological state of functionally
healthy humans: Some results of Azerbaijani studies,” Advances in
Space Research, vol. 40, pp. 1941-1951, 2007.

[8] Breusa, T.K., Ozheredova, V.A., Syutkinab, E.V., Rogozac, A.N. “Some
aspects of the biological effects of space weather,” Journal of
Atmospheric and Solar-Terrestrial Physics vol. 70, pp. 436—441, 2008.

[91 Cherry, N., 2001. “Schumann resonances, a plausible biophysical
mechanism for the human health effects of solar activity,” Natural
Hazards, vol. 26, pp. 279-331, March 2001.

[10] Becker, R., Marino, A. Electromagnetism and Life, Albany: State
University of New York Press, 1982.

[11] Davis, G.E. and Lowell, W.E. “Solar cycles and their relationship to
human disease and adaptability,” Medical Hypotheses, vol. 67, pp. 447—
461, 2006

[12] Ivanovic-Zuvic F,de la Vega R,Ivanovic-Zuvic, N., Correa, E.
“Association between hospital admissions due to affective disorders and
solar activity. Analysis of 16 years,” “Enfermedades afectivas y
actividad solar. Seguimiento a 16 afios,” Rev. Med. Chile, vol. 138: pp.
694-700, June 2010.

[13] Rzhetsky A., Wajngurt D., Park, N., Zheng T. “Probing genetic overlap
among complex human phenotypes,” Proceedings of the National
Academy of Sciences of the United States of America, vol. 104, pp.
11694-11699, May 2007.

[14] Bergman, W. “The effect of microwaves on the central nervous
system,” (Translation from the German for Research and Scientific
Laboratory, Ford Motor Company by the Technical Library Research
Service. Ford Library. Traslation 513), 1965, unpublished.

[15] Rea, W. Pan, Y., Yenyves, E., Sujisawa, 1., Samadi, N., Ross, G.H.
“Electromagnetic field sensitivity,” Journal of Bioelectricity, vol. 10, pp.
241-256, January-February 1991.

[16] Khomeriki, O., Kachukhashvili, G., Gheonjian, L., Invia, N.
“Installation for compensating negative impact of geomagnetic storms
onto human organism,” Biocybernetics and Biomedical Engineering,
vol. 24, pp. 49-60, January 2004.

[17] Marica. T., Carlo, G. “Wireless radiation in the etiology and treatment of
autism: clinical observations and mechanisms,” Journal of the Australian
College of Nutrition and Enviromental Medicine, vol. 26, pp. 1-3,
February 2007.

[18] Dennis, R., Goodwin, T. “Physiological and molecular genetic effects of
time-varying electromagnetic fields on human neuronal cells” (NASA
Technical Paper TP-2003-212054), unpublished.

[19] Oschmann, J.L. Energy Medicine: The Scientific Basis. London:
Churchill-Livingstone, 2000.

[20] Kirkcaldie, M.T., Pridmore, S.A., Pascual-Leone, A. “Transcranial
magnetic stimulation as therapy for depression and other disorders,”
Australian and New Zealand Journal of Psychiatry, vol. 31, pp. 264-272.
February 2007.

[21] Dowd, S.M., Janicak, P.G. Transcranial magnetic stimulation for major
depression: part II. Psychopharm Review, vol. 42, pp. 1-8, January 2007.

[22] Feinsod, M., Kreinin, B., Christyakov, A., Klein, E. Preliminary
evidence for a beneficial effect of low-frequency, repetitive transcranial
magnetic  stimulation in patients with major depression and
schizophrenia,” Depress Anxiety, vol. 7, pp. 65-68, February 1998.

INTERNATIONAL VIRTUAL CONFERENCE SECTION
http://www.arsa-conf.com 15. Medicine -2123 -



	ARSA 2012 Proceedings
	First Page
	Proceedings Info
	Scientific Committee, Sections
	Partners
	Conference Sponsors and Partners
	Information Partners

	Preface
	Table of Contents
	Last Page

	SECTION 1. Business Management
	IT Outsourcing Risks: Empirical Evidence from Bulgarian Service Providers
	The model of a catholic CSR in comparison with the model of a laic CSR
	Company Cooperation to Retain and Develop the Knowledge of Women on Child-Care Leave (Based on Hungarian Studies)
	Evidence of Shareholder Activism and Information Deficiency in the Listed Property Sector in South Africa
	Determinants of Spanish purse seine fleet survival: effects of fisheries subsidies
	Strategic Factor Analysis Summary- Applicability in the Case of City Tourism in Novi Sad (Serbia)
	An Epistemological Challenge of Psychological Traps Presence in Financial Reporting
	Differences in interests of inhabitants and business sector: case study of airing in Liepaja, Latvia
	Corporate Social Responsibility contra Green Washing
	A Survey of the Talent Management Practices in Bulgarian Restaurants

	Management of autonomous employees groups 
	Strategic Management of Companies as a Model for Social Enterprises
	Social Entrepreneurship in Poland
	Impact of the change of human resources on customer satisfaction in a hospital dialysis unit
	Ecotourism Management in Kazakhstan 
	Critiques About Shared Service Model 
	Firm level heterogeneity: Main research topics
	Industry analysis and strategic groups: A theoretical and empirical review
	Theoretical and Practical aspects of Performance Management in Poland and across the globe
	MOTIVATION OF WORK AS AN ELEMENT OF MANAGERIAL PROCESS BY THE BANK PERSONNEL
	Logistics and Supply Chain Management as a Field of Interdisciplinarity
	Criticism of transnational corporations on the example of developing countries
	Theoretical frameworks on supplier relationship management in entreprise economy  
	The role of human resource management in the period of recession
	Supply Chain Management in renewable energy networks
	Knowledge and absorptive capability: Are they relevant for achieving above average performance?
	(e)-Entrepreneurship, digital competences and employability 

	SECTION 2. Marketing
	Physical Experiment for The influence of The Human Bio field on The use-value of The product in The new Marketing Paradigm
	ONLINE MARKETING TOOLS AND THEIR IMPACT ON IMAGE OF ORGANIZATION
	Next Green Ports
	Cognitive Marketing
	Marketing Activities of Polish Banks
	Facebook: A new ‘weapon’ for Greek Politicians? An investigative study in the Greek political era

	Cognitive dissonance in healthcare: A conceptual framework
	Usage of the Multidimensional Scaling in Exploring a Firm's Image and Competitiveness 
	Co-creation and ethical issues: the case of Altromercato community
	Word-Of-Mouth Marketing Usage with Comparison of Turkish Culture in Turkey
	Skills, users, and communities in value creation process
	Assessment of Validity of Data Regulated by the Communication-Law - an Example Based on the Austrian Print Media Market


	SECTION 3. Economy and Business Economics
	The Customs Union of the Eurasian Economic Community: Analysis of Regional Integration
	Human resources development and growth of SMEs: key facts and figures for Romania
	Forecasting the Care Expenditures of the Dependent Elderly Population
	Stature and life-time labor market outcomes: Accounting for unobserved differences
	Valuing Real Estate as Contractual Cash-Flow with a Put-Option
	Problems of Linear Least Square Regression
	Theoretical Aspects of Shadow Economy Study
	Foreign Aid Flow and Real Exchange Rate in Albania 
	The restructuring of the Spanish fishing sector after the end of the agreement between the European Union and Morocco and its consequences on employment
	EVALUATION OF INSTITUTIONAL CHANGES EFFECTIVENESS IN THE FOREST INDUSTRY OF RUSSIA
	Statistical analysis of the factors which take effect on the new HUF credit volume in the SME sector 
	Valuation Under Uncertainty Using  Regression Techniques 
	The Objective Necessity of Supporting Small and Medium Businesses in Georgia
	Ethics and Economics: The Case of Food Safety in Spanish Meat Sector 
	Impact of Government Financial Security on Economic Growth
	Non-depository financial institutions and Shadow Banking System
	The Analysis of Financial Conglomerates Development in the Czech Republic over the Last Five Years
	Flat Tax and Progressive Tax in Albania
	Initial public offerings in China and India
	Does really, the new international political situation has changed the role of economic instruments?
	Economic Crisis Impact upon Franchise Business in Romania 
	Regional convergence in Spain, 1980-2003:
	Effects of the economic crisis on migrants' remittances
	The Evolution of Labor Market Institutions in Post-Socialist Economies
	Development of the economic systems theory and the competitiveness concept based on self-organization
	The Impact on Economic Development and Employment of the Various Categories of Transport Infrastructure
	Innovations in Czech ICT companies
	Facility Management and IT Support
	Production and consumption of biofuels in Castile and Leon region
	Trade specialization of Central and Eastern European Countries
	Access to technology: an alternative strategy to reduce the size of the informal sector
	Costing in Passenger Air Transport and the Use of Managerial Decision Making in the Tariff Destination
	Monetary policy committees and the use of unconventional monetary policy instruments\
	PRICE WAR:WINNER AND LOSERS IN EXTRA-VIRGIN OLIVE OIL
	Factors Affecting Investment Attractiveness of Regions: The Case of Latvia 
	Aspects of the Institutional Economics in enhancing the Country’s Competitiveness
	Media and the State
	Measuring the Relationship Between Divisions of Medium-high-tech Sector in Opolskie Voivodship
	Demographic and Financial Risk Measures of Implicit Pension Debt
	Impact of Universal Consumer Consciousness on Structure of Gross Domestic Product: Theoretical Discussion 
	The role of János Kádár in the Hungarian attempts to join the International Monetary Fund
	Economic growth, public expenditures and competitiveness of European economies under the impact of the economic crisissisf
	Evolutionary analogies in economics: development, structure, optimization
	Concepts of polycentrism and its determination in urban system of Latvia

	SECTION 4. Public service, Law
	The main problems of interaction between authorities and small business in regional economy 
	STAGES OF FORMATION AND HISTORICAL DEVELOPMENT OF THE INSTITUTE OF NECESSARY DEFENSE IN THE REPUBLIC OF KAZAKHSTAN
	Public policy and the law defraud in the interntional private law
	PPPs and new urban centralities activation
	Land Ownership Acquisition by Natural Persons and Legal Entities, under the Conditions of Romania's Accession to the European Union
	The role of the Internet In the Polish Parliamentary Elections in 2011
	Seasonality of the urban toll system in Stockholm
	The domicile of natural persons
	WORKING TIME AND INTERNAL FLEXIBILITY OF EMPLOYMENT RELATIONS
	Procedural Peculiarities in the Consideration of Matter of Natural person’s Insolvency
	Three-dimensional marks as community trade marks
	The commitment to graduate employability in higher education institutions. 
	Usefulness and Imperfections of the Small Claims Procedure, in the New Code of Civil Procedure Adopted in Romania
	The position and the role of direct democracy’s institutions in the political system of Principality of Andorra
	Evolution of the voting system in the electoral process of the Roman Pontiff
	Changing by knowledge
	The Principle of Material Publicity of the Land Register
	The need for multi-stakeholder cooperation on road traffic safety
	FORENSIC  INVESTIGATION OF COMPUTER CRIME (CYBERCRIME)
	Undercover investigator
	Considerations on the reform in public administration in Romania
	The approach and coverage of offences of narcotics in the Albanian Criminal Code 
	Electoral Rights in the Romanian Political System
	Diffusion of law: Class action in the Polish Civil Procedure 
	Importance of forensic investigation to identify unknown persons and bodies
	VICTIMOLOGICAL PREVENTION – ONE WAY OF HELPING VICTIMS OF HUMAN TRAFFICKING IN LATVIA

	SECTION 5. Financing and Accounting
	The accounting problem of heritage assets
	Utilization of quantile risk measures in measuring financial risk of non-financial companies
	Maximizing the Sharpe Ratio
	About the relations between Management Accounting Systems, Intellectual Capital and Performance
	Product design in profit sharing life annuity systems
	Inflation Risk Model in a Defined Contribution Pension Scheme 
	The Structure and Funding of Current Needs of University Students 
	Financial dimension of measurement and assessment in the model of performance card for the hospitals
	ACCOUNTING CONCEPTS OF INCOME: EVIDENCE FROM SERBIA
	Business process of innovation creation and commercialization of knowledge
	How to prevent distress in local government: a new model applied in Italy
	Methods and Forms of Social Security Funding
	2011 EBA Stress Testing in Europe 
	A precautionary approach in standard setting due process. The case of Public-Private Partnership
	Financing the counteraction of natural disasters’ effects in the Silesian Voivodeship (NUTS 2)
	Accounting Policies and Options from Company’s True and Fair View to Fiscal, Management Concerns  
	Emission rights and the financial reports
	BUSINESS AND FINANCIAL DECISIONS BASED ON INFORMATION PROVIDED BY ACCOUNTING INFORMATION SYSTEMS
	The Application of Management Accounting (Controlling) Instruments in Small and Medium Size Enterprises in Nord-Western Croatia 
	Determinants of capital structure: Evidence from Romanian manufacturing companies
	Family firms and corporate investment policy 
	Accounting in the New Age 

	SECTION 6. Psychology, Sociology and Pedagogy, Social Science
	GAZE TRACKING METHOD USE IN THE SATISFACTION EVALUATION (MATLAB ENVIRONMENT) IN MARINE EDUCATION
	English language learning in adult groups with people 21 years and older:
	The Icarus Didactics Group. A challenge of teaching method of Diplomatics, Palaeography and Medieval History
	The spread of the Internet and the sociology of marriage: proposals for a research agenda
	Mathematical language as a means of forming the mathematical culture of a future teacher 
	‘Ethnic’ political parties versus multicultural paradigm 
	Does ability-based emotional intelligence contribute to school achievement of elementary school pupils?
	Does the medium influence the message?
	Is ‘Bologna’ the new ‘Guernica’ of education? 
	Intergenerational solidarity in Latvia: solidarity against older generation, its justification
	The analysis of errors in the solution of ordinary differential equations
	Methodological Issues in Involuntary Autobiographical Memory Research
	Strawberry arouses forever?
	Teachers’ dynamics in the process of implementation of multicultural educational system
	HERMENEUTICAL APPROACHES TO ORGANIZATIONAL COMMUNICATION IN RUSSIA
	Otherness and Togetherness
	Blending Theoretical Frameworks in the Analysis of Advertising Images of Europeanization
	 Internet Addiction Disorder: Survey of a sample of University students
	Job-demands resources model and exhaustion: the role of flow-work enjoyment
	Evaluation of learning organized by employer
	Learning by Blogging: a Research on Educational Potential of Blogs
	Selected pathological inclinations in behavioral profile of serial killer 
	LEISURE AND HIGH INTELLECTUAL ABILITIES
	Interpreters training peculiarities in polycultural environment
	Changes of Values in Japanese people living in Italy
	MASS MEDIA AND THE MANAGEMENT OF POLITICAL CRISIS DURING THE ELECTION
	The Food-Mediated Identity of  Maghrebi Muslim Migrants in Italy
	THE HOSPITAL AS A PLACE OF MEMORY: “THE REFUGE FOR INFANTILE PARALYSIS” (OPORTO, PORTUGAL)
	The role of spirituality in the cessation of suicide ideation among the church-going youth in a rural community in the Limpopo Province, South Africa
	Model of differentiated studies for securing an inclusive approach at the first stage of basic education in Latvia 
	Social Work and migrant minors´ problems in Spain 
	An investigation in to different dimensions of quality of life and factors related to it among cardiac patients after heart surgery
	Educational Multimedia Space – Factor in Reading Preparation for Children of Pre-school Age
	Optimizing Methods and Technologies Used When Teaching Civil Engineering Students 
	Mass Media Anthropology: a Post-modern Field of Research 
	Andragogy Principles  As Entry to University Instruction Enhancing
	Democratization of global governance: from modern state to cosmopolitan governance
	Perspectives from Other Places
	Aggressive behaviour – phenomenon of our time
	PROBLEM OF PHENOMENON OF HAPPINESS IN PERSPECTIVE OF TODAY'S POSITIVE PSYCHOLOGY
	The reception of social capital in the reality of  challenges towards individual in XXI century  
	Topicality of including work forms promoting self-understanding in the education process of visual art teachers
	The Suffering Genie of Goethe
	Managing the cultural offering and guest spending in the hotel
	Virtual innovative environment of practices at Russian teacher-training university 
	The social work as a professional perspective – the student’s interest in social work as specialization of study
	Memorials in citizenship education 
	Bridges over troubled waters
	Impact of Comenius Assistantships in Choosing a Teaching Career
	Biomaterials in the case study by on-line teaching
	Role of Practice in Developing International Cooperation Competence 
	The origin of media education in Eastern Siberia and the Far East
	Situational (in)consistency in learning strategies
	How to teach “gender” in a science-centered university course: de-constructing the identity paradigm of sexuality
	The Social and Community Mediation
	Hope and Humor in Palliative Care 
	Gender Differences in Self-Disclosure for the Unknown Person on the Internet Communication
	Contextual learning as major technology in adult vocational training
	ENVIRONMENT AND HOUSING MARKET
	Understanding the motivation for senior volunteering
	Common social problems among Street Children in India
	(Sporting) body language communication
	The role of relevant recent autobiographical event’s emotional valence on implicit measures of ethnic attitudes 
	Cultivated personal potential - investment for    happiness and health
	TERRALAB
	The Endogenous Causes of Terrorism
	Distributed and Mobile Work in Finland
	Without ceremony and without papers 
	Humor and Health Practitionaires’ Stress
	A new approach: social logistics
	A Teaching Innovation Project addressed to students of 2nd and 3rd Year of Primary Education Teaching Degree (Faculty of Sciences of Education. University of Lleida)
	Improving students’ ability to craft scientific explanations
	The relations between socio-demographical factors, irrational beliefs, adult insecure attachment style and marital satisfaction of Lithuanian married couples
	Blended learning as a way to individualize English teaching to students of non-linguistic depatrments of higher educational institutions
	Kosovo and the Caucasus: A Domino Effect
	Meta-communication 
	An  Undesirable Circumstance 
	JUNIOR SCIENCE -  NURTURING CHILDREN’S NATURAL INTEREST IN SCIENTIFIC KNOWLEDGE 
	Entrepreneurship Education in Primary Education Departments. The case of the University of Western Macedonia in Greece
	Greek families raising an adolescent with learning disabilities 
	Children with mild intellectual disabilityrepresent their family 
	About Applying Information Literacy Standardsin Bulgarian Higher Education
	Influences of subjective perception on critical incidents upon mental and physical health
	THE DISPLACED BLACK WOMEN IN THE ARMED CONFLICT IN COLOMBIA: SOME MEMOIRS OF THE VICTIMS
	Beyond Business Gamification Thinking
	Empathy of Music Teachers in Lithuania as a Problem of Her Professional Self-Actualization
	Between&Betwixt 

	SECTION 7. Art, Religion, History, Philosophy
	Eco-ethical Audit In the System Of the Environmental Management
	The Lost Beauty of the Socio-Christian Fellowship
	Mayan- q´eqchi´religious Syncretism. Between transculturality and cultural preservation
	Ageing cities 
	Liberty, Equality, Fraternity – Three Challenges to Rawlsian Difference Principle
	The phenomenon of resonance in the Labyrinth of Ravne (Bosnia-Hezegovina)
	Representing cultural identity in art: Material Thinking through post-structuralist approaches
	Sarduy’s “Seguidillas”: Alter-ing Poetic Space
	Transylvanian Traditional Housing 
	Czechoslovakia in the 1950s and the Suicidal Behaviour of Politically Persecuted Persons
	Social security in Slovakia until the First World War 
	The Art of  Fostering a Dialogue with a Child in the Prose of Eduard Uspensky
	Information literacy beyond information transfer
	Jawish Cemetery in Grigoriy Kanovich’s Writing
	The Akathistos hymn
	– Rev. Dr. Dumitru Stăniloae – Background, context and development of an Orthodox ecclesiological synthesis 
	Influences of the Council of Trent on the Seventeenth Century Orthodox Confession of the Catholic and Apostolic Eastern Church by Peter Mogilas 
	The ordination of the deaconess in the Barberini gr. 366 Euchologion
	To be a whole
	Dialectics, but not reductive
	Ethnic Segregation at the Romanian-Hungarian Border at the Dawn of the Cold War 
	Prison Architecture
	French translators of the “Divine Comedy” in the 18th 19th centuries and the obscene language: between foreignizing and ethnocentric censorship
	Easter 1916 in the trenches
	Origins of Business Economics and Accountancy
	The relationship between architectural detail and light in contemporary architecture
	History and organizational change within Italian parliamentary administrations
	The identity of a city. Modern conversion of Karol Scheibler’s post-industrial “empire” in Lodz

	SECTION 8. Linguistics
	Life Insurance Lexicography: Three Case Studies
	Which language do interpreters use in Consecutive Interpreting?
	Theoretical Proposal of Hybrid Analysis of Lexical Unit: Light
	Using the statistical textual analysis in the Italian university offering database
	A preliminary study of learning strategies in foreign language instruction: students’ beliefs about strategy use
	Kiswahili and ki-english: divergences and convergences in the linguistic scenario of contemporary Kenya
	Uncertainty: Peculiarities of Categorization
	Challenges of writing and publishing in indigenous languages and impact on rural development
	Means of manipulation in the war news
	Television  Interpreting and its playful macro-function
	Political Speeches And Text Structure
	Music and Simultaneous Interpreting

	SECTION 9. Ecology
	Depollution Costs;Evolution,Actors,Influence Factors 
	Effect of environmental Variables on the Growth of Cyathura carinata
	Flooding - natural Phenomenon. How can hedge against it?
The experience of European countries - Technique vs. ecology
	Evaluation Study of environmental pilot Projects of Thessaly Region in Greece, for the international Program Free-MED-“Rivers Spaces of Balance for the Mediterranean”, with use of multicriteria Models, Data bases and statistical Analysis
	Investigation of Resistance to vertical static Compression of three Layer corrugated Paperboard 
	Recreational Potential of Danube Region (Slovakia) and Astrakhan Region (Russia)
	Microeconomic Aspects of the renewable Energy Sources in the Republic of Croatia 
	Personal Values as an Antecedent of Environmental Behavior
	Influence of selected Work Parameters of fan Flat nozzles technical Conditions on spray Quality
	Urban Code - Cultural Ecology and Urban Environment
	Energy Efficiency of Zoos: An Interdisciplinary Challenge with Special Benefits in Urban Environments
	Effect of Organochlorine Pesticides Usage on Water Quality of Tano River in the Asunafo South District of Brong Ahafo Region of Ghana
	Eco-Semiotic - Ecological Meanings of Watercourses in Small Communities
	Assessment of Factors influencing Lignin Content in Energy crop Pellets
	Another Solutions exist
	Preliminary Assessment of the Potential CO2 Sources and Sinks of the Eastern Ukraine
	Eco-driving and the Environment: the Views of Trainees in a School of pedagogical and technological Education
	A genomic approach for identification of fungal genes involved in pentachlorophenol degradation 
	The Ecosystem of the Environmental News beat in Greece
	Promotion of Safety in Forest Operations
	Microbiological and physic-chemical Characterization during chestnut Composting for sustainable Fertilization

	SECTION 10. Natural science (mathematics, chemistry, biology, physics)
	Extensibility of locally given Isometries of pseudoriemannian Manifolds
	Regeneration of WD-extra activated Carbon spent in Acid Dyes adsorption Process by Fenton’s Reagent
	Biotechnologic Methods in the Oil and Gas Industry
	On differential Inequality |u″(x)+a2u(x)|<g(x)
	Microbial Contamination on Private Well in Gërdec, Albania 
	Decay of the local Energy for the Solutions of the  nonlienear Wave Equation
	Investigation of Thioglycosides Raphanus Sativus
	Relationships between Morphology, Motility and fertilization Capacity in Paddlefish (Polyodon spathula ) Spermatozoa
	From face-to-face Classes to a web-based virtual Environment: A case Study of Mathematics, Economy, and Chemistry
	Forming of Portective Nanostructure coatings on Metals and Glasses and their Properties Investigation
	Student evaluation of teaching: The competence of students as evaluators
	Advantages of generalizing manifold Model in mechanics and cosmology
	Verified Solution of Parametric Interval Linear Systems
	The Pituitary-adrenal gland Activity of Triturus carnifex (Amphibia, Urodela) exposed to Environmental Cadmium Concentrations
	Stochastical Approach to spread modeling of the leaked contaminant Spill
	Ternary Semihypergroups characterized by a Class of Fuzzy Hyperideals
	Kinetic Aspects of thermal decarboxylation and dehydration of Peat humic Acids
	Deviation of Coulomb’s Force from the Force of Electrostatic Interaction between two conducting Spheres
	Screening of the presence of Irone (C14H22-0) in the rootstocks of the chosen Iris species
	Х-ray Computed Tomography Analysis of Geomaterials
	Practically oriented Teaching of cardiovascular Physiology with computer Simulations of mathematical Models
	Aqueous biphasic Hydrogenation of the Aldehyde Content of a Hydroformylated real Naphtha cut to valuable oxygenated Products
	Mathematics Software GeoGebra for Teaching Functions of One Real Variable
	Biomedical application of optical core-shell Nano-model
	Stability Areas in the Logistic Map
	Overview of Measurements of Air Ion concentrations under specific Situations
	Plastic Number: Construction and Applications
	Detection and Treatment Difficulties of endocrime disrupting Compounds from natural Waters
	The Protection Law and the Register of erratic Blocks in Piedmont (Italy), as Example of Protection of a widespread Geosite in a densely populated Region
	Glacial Surface energy Balance by means of a portable Calorimeter
	The Genetic Study of Quantitative Characters in Carp – Key to Increase the Meat Production
	Cottoidei inhabiting the Lake Baikal as a promising object for dyslipidemia modeling
	Breeding Whooper swan (Cygnus cygnus) in Poland in 1973 – 2008
	Selected Experiments of Composites with Elastomers for computational Modelling of a Tire
	Earthquakes and seismic activity – occurence in the area of Poland and counteracting the effects
	Color variability of Eurasian perch (Perca fluviatilis L.): a review.
	New detection Tube for detection of o-chlorobenzyliden malononitrile in Air
	Cluster Analysis of the Data on unit Circle
	Accuracy of numerical integration Techniques for GOCE Orbit determination
	Spin Model with negative absolute Temperatures for stock Market forecasting
	General formulation of modelling of populations by General branching process reduced to Bellman-Harris's one
	Diastereospesific 1,3-dipolar cycloaddition reaction of 3-ethyl-3-methyl-4,5-dihydro-3H-bezazepine N-oxide to allyl-N-phenylcarbamate
	Application of Chemometric Technique in the Assessment of Water Quality of Tisza River (Serbia)
	The End Is Open: DNA Repair and Chromatin Structure at Telomeres - A New Perspective
	Effect of Chitosan Coating on Quality of Fresh-cut Melon During the Shelf-life

	SECTION 11. Electronics, Electrical Systems, Electrical Engineering
	Decoupling Resources Use from Economic Growth, A Study Looking at Recycling of WEEE
	Power consumption mesurments of sub-GHz WDAS for wearible application.
	ParametricFPGA: a Tool for the Comprehensive Analysis of FPGA Designs
	RDF Validation of an ESL toolset
	Measurement and Analysis of Results at Digging Wheel Excavator
	Testing transfer time in development stage for IEC 61850 based IEDs
	Rectification of Spot 5 satellite imagery for Marine Geographic Information Systems
	Analysis of the syneresis of the neighbouring large-power-driven paths and contact assemblies
	Electronic properties of two-dimensional MoS2 investigated by ab initio simulation
	VLSI Fault Diagnosis – Problems and Decisions
	Deductive versus Event-driven X-fault simulator
	Assessment Transients During Starting of Induction Motor in Matlab Simulink And Verification by Measurement
	A discussion of automotive multimodal safety system for vehicles with sensitive cargo
	Contribution to unbalance during single-phase power supply railway
	Contribution to the Issues Start-up Induction Motor by Variable Frequency Drive
	Classification of domestic robots
	A  New Simple System Identification Example
	Comparation Study for PID and MPC Controller based on Orthonormal Functions 
	New Nonlinear PI Controller applied on SOPDT processes
	Predictive functional controller with the fuzzy process model
	Analysis of electromagnetic intereference generated by household electronic devices

	SECTION 12. Industrial and Civil Engineering
	Effect of subtangential parameter on the stability and dynamic of a cantilever tapered beams subjected to followed forces
	Hammerstein and Wiener Models in nonlinear control of servo-speed mechanism AMIRA DR300
	Topography image roughess quantification based on phase image information 
	The improvement of the quality performance level on the suppliers from the Automotive Industry
	Micrologistic performancies on the example of Central Bussines District of the City of Bitola: A Case Study 
	A random algorithm for rural transport scheduling 
	Agile and gestalt assessment of the project drafts
	River - Groundwater Interaction in a Municipial Area
	Haptic drive assistant system on motorcycle handlebar grips
	Quality control of compaction of earth structures of  traffic engineering
	Are person-specific competencies measurable?
	Design of operational center in central-european reality
	Selected physical - mechanical properties of specific composite materials with elastomer
	Monitoring of Crankshaft Machining
	Using of Analytical Calculations to Operability Determination
	Motorways of the sea quality index. Case of Spain
	A facility location-allocation problem with Bernoulli demand
	FE analysis of automobile tire
	Investigation of residual stresses in high  frequency longitudinal welded pipes
	Diagnostics an Integral Part of the Redevelopment of Prefabricated Cladding of Buildings
	Biogas Grids – An Intelligent Element in Efficient Utilisation of Renewable Energy
	Investigation of water sorption properties of different insulating materials
	ACTIVITIES INFLUENCE OF HUMIDITY ON THERMAL PROPERTIES OF CERAMIC HOLLOW BLOCKS
	The Impact of Training on Construction Industry Accidents: A Review of the United Kingdom and Spain
	Multi-objective Optimization of Grillages Using Genetic Algorithm with Parallel Strategy
	Simulation of three-phase induction motor in Scilab
	A Grounded Methodology for Pipe Diameter Sizing in Water Distribution Looped Systems
	MANAGING COSTS IN ENERGY INDUSTRY
	Screws with curvilinear axis: an evaluation of dot products integrals for helical toroidal systems, Part 1: Geometry of the system
	Screws with curvilinear axis: an evaluation of dot products integrals for helical toroidal systems, Part 2: Evaluation of the integrals
	Long way to awareness  
	Road network analysis using decision trees algorithm:
	PV-Wind hybrid system for a micro-grid 
	Pushover Analyses of Two-Span Reinforced Concrete Bridge With Piers Confined by Fiber Reinforcements
	Effect of transfer medium on wear of groove seals    of oil and water pumps
	Fast calculation model for EN 1991-2 Load Model 1 using equivalent uniform loads
	An approach to design of effective and efficient supports of double-layer grids subject to seismic and thermal loadings
	Drying of concrete in construction schedule
	Applying of Method FMEA (Failure Mode and Effects Analysis) in the Logistics Process
	The renovation effectivity analysis of chosen flat roof with the view of an energy deficit and possible risks 
	Robotics in education
	Nanostructured Polymeric Component for Polymer Bitumen Binder 

	SECTION 13. Informatics
	iFPH: Wireless Control of Sound
	Experimental Design of a Feedforward Neural Network Structure for Linear Plants Identification
	Antecedents for use of Information Systems Development Methodologies in Health Information Systems
	Software Component Conceptualization Using Clustering Method 
	Conventional and temporal table
	Applying In-Situ Compression to Hierarchical Scientific Voxel Data
	Improving quality control of neurodriver by adding recursive neuron
	Providing Data Center management system with environment measurements by using standard components

	SECTION 14. Information Technology
	Risk Analysis in Information Security and Tools Used for Risk Analysis
	Theoritical Review and a Practical Model for Implementing E-government in the Republic of Macedonia
	Application of scientific knowledge ontology to the creation of university information resources semantic meta descriptions 
	Designing The Structure Mediacourse
	Classification in a heart failure dataset with a fuzzy decision tree
	Determination of a characteristic driver modell
	A WEB-GIS platform for water resource management 
	Machine Translation in Medicine
	Ontology Visualization
	Investigating the Impact of Statistical Multiplexing in DVB Systems
	Effectiveness of educational intervention based Affective Beliefs in prevention Paan consumption among adolescents in Chabahar
	3GPP LTE system model analisys and simulation of video transmission
	Image index and image caption of web gallery. An eye tracking study
	Robust Vehicle Detection under Various Environmental Conditions Using Infrared Thermal Images and its Application to Road Traffic Flow Monitoring
	The influence of information technology in determining the model for sustainability of freight forwarding
	Evaluating and Understanding the Usability of an Educational Software Environment for Public Aquaria and Museum Exhibitions
	Concepts of E-participation at a Case Study of Mobile Phone Apps
	The concept and implementation architecture of a one-stop-shop for Austria’s all-citizen fund for social benefits of age
	Forecasting Of Air Temperature Variation In Heat Transfer Tasks Of Capillary-Porous Structures
	Hospital information system
	Evaluating the current state of network security threats in academic institutions
	Android-based Control Interface Solution for Windows Applications
	A Framework for Knowledge Managemt Systems Implementation in Higher Education
	Evaluating the Methodology of Teaching Java
	Workload and Stress in Knowledge Work
	Distance learning for people with disabilities
	The Evolution of Educational Simulators
	Vehicle’s License Plate Recognition System based on a Neural Network Radon Transform Method
	MULTIMEDIA TOOLS IN THE PROMOTION AND TEACHING OF LITERATURE: THE PORTO LITERARY PAGE
	Planning problems in DLVK
	Elaboration of automated system for supporting and training of creative thinking and designing for engineers (INTELLECT – PRO)

	SECTION 15. Medicine
	Effects of Extremely Low Frequencies on Human Health
	WELLNESS – A NEW MODE OF PREVENTION
	Effect of a smoking prevetnion program on smoking-related kowledge, refusal self-efficacy, attitude, and intention of non-smoking adolescents
	Correct determination of body mass index in people with lower limb amputation
	The study of human biogeneous mineral concrements by mineralogical methods and methodology
	Engineering Methods used for Increasing Longevity of Prosthetic Treatment
	IMPACT OF SOCIAL DEMOGRAPHIC VARIABLES ON ADHERENCE TO DIABETES TREATMENT AND IN THE PREVALENCE OF STRESS, ANXIETY AND DEPRESSION
	Functional recovery after neuropsychological rehabilitation in a case of Anti-N-methyl-D-apartate receptor encephalitis: successful results suggest neural plasticity 
	Special features of deviations and correction pro- and antioxidant blood plasma balance of rats under stress of different genesis
	Students Of Medical Specialties- For Their Profession And Work With Elderly People
	Experience of application of therapeutic plasmapheresis in a patient with antenatal fetal death in combination with isoniazid poisoning
	Evaluation of Estrogen Receptor Expression and its relationship with clinicopathologic findings in Gastric Cancer

	SECTION 16. Veterinary medicine
	Effects of recovering bovine oocyte methods on quantity and quality of cumulus-oocyte complexes 


