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kidney transplant.  
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Abstract 
Aim. This study aimed to determine the spectrum of pathogens and its 
resistance in the dynamics in patients with infectious complications after 
kidney transplantation. Methods. The results of the study of biomaterials from patients with infectious complications on 
the background of acute and chronic kidney transplant rejection have been studied. Results. During the analyzed period, 
there was a tendency to change the spectrum of pathogens, the growth of the value of gram-negative bacteria. The 
sensitivity analysis of the isolated microorganisms over the study period (2010-2017) showed an increase in the 
resistance of the dominant pathogens. Also, there was a significant increase in the frequency of occurrence of Candida 
fungi. Conclusion. In most kidney transplant recipients with nosocomial infections is unavoidable. Therefore, a timely 
and adequate antibiotic therapy is required to constant control of modern pathogens with increased resistance. 

Recommendations. The increase in antibiotic resistance of the leading pathogens makes it necessary to study the 
antibioticogram of all strains isolated from patients for an adequate choice of effective antibiotic therapy. The obtained 
data should be used to optimize empirical antibiotic therapy in patients with purulent-septic complications after kidney 
transplantation.  
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Abstract 
Introduction. Understanding the relationship between ecosystem and 
diversity requires knowledge of how species interact with each other and 
how each is affected by the environment. It is useful to distinguish 
between the instantaneous effects of species richness on ecosystems and 
those which become deceptive on a longer time scale, described here as filter and founder effects. Biological diversity 
appears to enhance the resilience of desirable ecosystem states, which is required to secure the production of essential 
ecosystem services. Aim. The diversity of responses to environmental change among species contributing to the same 
ecosystem function, which we call response diversity, is critical to resilience. Response diversity is particularly important 
for ecosystem renewal and reorganization following change. Here we criticism the various roles that biodiversity, 
ecosystem services and genetically modified organisms play in terrestrial ecosystems with special emphasis on their 
contribution to productivity and diversity. Therefore, the aim of this review is summarizing of different articles and writing 
of the effects of one to the others, and the relation between biodiversity, ecosystem services and genetically modified 
organisms.  
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Abstract 
Aim. Based on literature review, the article highlights the current 
diagnostic criteria for the synovial plicae syndrome (SPS) of the knee. 
Introduction. The syndrome diagnosis algorithm includes a carefully 
collected clinical history and clinical examination using specific functional 
tests, non-invasive research methods (ultrasound, magnetic resonance imaging) and arthroscopy. Discussion. It should 
be noted that the principles of early diagnosis by clinical and radiological methods are still not well understood. Due to 
non-specific clinical symptoms, this syndrome in most cases is detected by arthroscopic intervention.  
Conclusion. We try to provide an evidence-based guide to the diagnosis criteria of the knee SPS, based on the analysis 
of the literature and our own experience. 
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ABSTRACT 

Aim. This study aimed to determine the spectrum of pathogens and its resistance in the 
dynamics in patients with infectious complications after kidney transplantation.  
Methods. The results of the study of biomaterials from patients with infectious 

complications on the background of acute and chronic kidney transplant rejection have 

been studied. Results. During the analyzed period, there was a tendency to change the 

spectrum of pathogens, the growth of the value of gram-negative bacteria. The sensitivity 

analysis of the isolated microorganisms over the study period (2010-2017) showed an 

increase in the resistance of the dominant pathogens. Also, there was a significant increase 

in the frequency of occurrence of Candida fungi. Conclusion. In most kidney transplant 

recipients with nosocomial infections is unavoidable. Therefore, a timely and adequate 

antibiotic therapy is required to constant control of modern pathogens with increased 

resistance. Recommendations. The increase in antibiotic resistance of the leading pathogens 

makes it necessary to study the antibioticogram of all strains isolated from patients for an 

adequate choice of effective antibiotic therapy. The obtained data should be used to optimize 

empirical antibiotic therapy in patients with purulent-septic complications after kidney 

transplantation. 
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INTRODUCTION 
 

Rehabilitation of patients with a renal transplant is a complex clinical task and is often associated with a 

number of problems, one of which is the problem of infectious complications. Immunosuppressive therapy, 

suppressing transplant immunity, reduces the patient's resistance to infections. Therefore, the success of 

kidney transplantation largely depends on the ability to achieve a balance between obtaining effective 

immunosuppression in order to prevent the transplant-rejection and maintaining immune protection at a level 

sufficient to protect the recipient from developing infectious complications [1-3]. Improvement of methods of 

preventing, diagnosing and treating infections, optimization immunosuppressive therapy over the past 10 years 

has made decreasing the rate of infectious complications after organ transplantation. But this group of 

complications continues to occupy one of the main places among the causes of death of patients after kidney 

transplantation. The incidence of infectious complications leading to fatal outcomes during the first year after 

transplantation, according to various sources, is from 2.6 to 51.7%, and in recipients over 60 years of age – 18% 

to 42.8% [2]. 

Infection remains one of the main causes of death for patients receiving various types of renal replacement 

therapy – hemodialysis, peritoneal dialysis, and after kidney transplantation [3-5]. In this case, the most 

common causative agent of infection are bacteria, which often have multiple antibacterial resistance. 

Irreversible damage to the lungs, as a result of an excessive immunopathological reaction to cytomegalovirus 
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(CMV) antigens, the expression of specific cytotoxic lymphocytes on infected lung cells leads to damage to the 

alveoli. 

Taking into account the constantly changing sensitivity of pathogens of bacterial infections to antibiotics, 

the growing resistance of pathogens requires a constant analysis of the composition and sensitivity of 

microflora. In this regard, the study of the etiological structure and antibiotic resistance of major pathogens is 

necessary for timely adequate antibiotic prophylaxis and empirical antibiotic therapy [6-8]. 

The aim of study was to identify the spectrum of pathogens and its resistance over time in patients with 

infectious complications after kidney transplantation.  

 

MATERIAL AND METHODS 
 

The foundation of the study was the results of the examination and treatment of 105 patients after heterotopic 

related TP for the period 2010-2017. Of these, 101 patients were operated on in our center. Pulmonary 

complications with the development of bilateral interstitial pneumonia were observed in 7 patients in the 

immediate postoperative period, in 4 patients in the late, during the observation period from 1 month to 4 years. 

Four more patients operated in clinics in India and Pakistan were hospitalized to our center with a clinic 

for acute lung injury syndrome in one case against acute and in three chronic kidney transplant rejection, 

pyelonephritis and bacterial pneumonia with further development of sepsis were also diagnosed. 

The materials for analysis were: urine (236 samples), blood (195 samples), discharge from drainages (220 

samples), sputum (217 samples), material of broncho-alveolar lavage (56 samples), and tracheal wash (220 

samples). Traditional methods for isolating and identifying microorganisms and determining their sensitivity 

to antimicrobial agents by the disk diffusion method were used. The species specificity of the isolated 

microorganisms was determined using standard methods using identification media (production ‘‘HiMedia’’, 

India). Investigated the effectiveness of cephalosporins, aminoglycosides, fluoroquinolones, tetracyclines, 

carbapenems, glycopeptides, inhibitor-protected antibiotics.  

In event of bronchopulmonary infection in the complex of conventional therapy, the new antimicrobial 

biotechnological medication FarGALS was used, which is characterized by a pronounced antiseptic and local 

anti-inflammatory effect. The antimicrobial activity of the FarGALS with respect to the isolated strains was 

determined by diffusion into agar. Accounting for the results was to measure the diameters of the zones of 

inhibition of the growth of test cultures around the wells. With zones up to 10 mm, cultures were considered 

stable, with zones of 11-14 mm being moderately resistant, with zones of 15 mm and above being sensitive.  

FarGALS has a broad spectrum of antimicrobial activity (active against gram-positive and gram-negative, 

aerobic and anaerobic, nesporoobrazuyushchy and spore-forming bacteria, etc., fungi of the genus Candida). In 

addition, the presence of antibodies against CMV in the serum was determined and the presence of CMV DNA 

was detected by a quantitative polymerase chain reaction method. Polymerase chain reaction (PCR), 

quantitative determination showed 3,5x106ME / ml in the blood. As well as dynamic control of C-reactive 

protein. 

 

Ethical approval 

The review board and ethics committee of RSSPMCS named after acad. V.Vakhidov approved the study 

protocol and informed consents were taken from all the participants. 

 
 

RESULTS AND DISCUSSION  
 

The number of microbiological positive samples is reduced from 85% to 47%. A total of 236 cultures were 

isolated, of which gram-positive - 20%, gram-negative - 46%, fungi of the Candida river - 34%. From gram-

positive: Staphylococcus aureus and Enterococcus spp. met in 4.0-2.0% of cases, from gram-negative - 

Pseudomonas aerugenosa 20–13.6%, Klebsiella pneumonia 43.2–8.7%, E. coli 11–23.0%, Acinetobacter spp. - 8-

39%. Strains Acinetobacter spp. excreted mainly from the trachea (patients on prolonged mechanical 

ventilation) - 77%. Among the samples of tracheobronchial aspirate in 25% of cases - were allocated, associated, 

most of the microbial associations included fungi. The results of the study of samples of biological media are 

represented in table 1. Most of all we studied the drain bag biological media (7.3-19%). 
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Table 1. The results of the study of samples of biological media (%) 

Type of biomaterial 
2010 г. 2011 г. 2012 г. 2013 г. 2014 г. 2015 г. 2016 г. 2017 г. 

0.6 2.6 - - - - - - 

Surgical wound 11 14 5.4 1.7 - - 0.6 - 

Blood 0.3 0.9 2 - - - 0.3 - 

From the pleura 5.3 4.8 6.7 2.6 2.3 1.4 3.8 2.6 

From drain bag 7.3 9.6 11 19 17 10 14 19 

From the trachea 3.1 3.8 2.6 1.4 0.6 1.6 0.6 1 

From the bronchi (Sputum) 3 1.4 2 - - - - 0.6 

 
Table 2. Acinetobacter spp. resistance in ICU (%) 

Antibiotics 2010 г. 2011г. 2012 г. 2013 г. 2014 г. 2015 г. 2016 г. 2017 г. 

Ampicillin / Sulbactam 100 100 100 100 100 100 100 100 

Amoxicillin / Clavulanate 100 100 100 100 100 100 100 100 

Piperacillin / Tazobactam - - 82 66.6 76 87 100 100 

Imipenem 11.7 21 11.7 13 21 43 85 100 

Meropenem 41 41 60 66.6 76 87 100 100 

Ertapenem - - - - 100 100 100 100 

Cefazolin 100 100 100 100 100 100 100 100 

Cefuroxime 100 100 100 100 100 100 100 100 

Cefotaxime 100 100 100 100 100 100 100 100 

Ceftazidime 100 100 100 100 100 100 100 100 

Ceftriaxone 100 100 100 100 100 100 100 100 

Cefoperazone 100 100 100 100 100 100 100 100 

Cefoperazone / Sulbactam 66.6 84 82 66.6 73 85 100 100 

Cefepime 100 100 100 100 100 100 100 100 

Gentamicin 86 78 86 88 90 100 100 100 

Amikacin 78 90 90 90 90 100 100 100 

Tetracycline 46 17.6 17.6 26 68 66 57 20 

Doxycycline 41 16 11.7 16 52 50 19 15 

Ofloxacin 78 90 76 90 100 100 100 100 

Ciprofloxacin 100 100 100 100 100 100 100 100 

Levofloxacin - 78 100 - 100 100 100 100 

Gatifloxacin - - - - 100 100 100 100 

Polymyxin 0 0 0 0 0 0 4 5 

 

According to the data obtained, one of the most prevalent thing were respiratory diseases in the structure 

of severe infections. The sensitivity analysis of the isolated microorganisms over the study period (2010-2017) 

shows that there is a tendency to increase the resistance of the dominant pathogens. Gram-positive cocci in 

patients with a renal transplant currently retain sensitivity to vancomycin, rifampicin, IV generation 

cephalosporins, amikacin. Recently (2014-2017) among the most “topical” pathogens are Ps.aeruginosa, 

Klebsiella pneumonia, E.coli, Acinetobacter spp. There is a high increase in resistance (for example, 

Acinetobacter spp., Table 2), so the range of medications active in their regard was extremely limited: the latest 

generation cephalosporins (75-100% R), fluoroquinolones (75-100% R), imipenem (80, 0-70.0% R), polymyxin B 

(7.0-19.0% R), amikacin (69.0-55.0% R). 

Analysis of the antimicrobial activity of the medication "FarGALS" in relation to the isolated strains 

showed high sensitivity - 22 mm. In detection of IgG antibodies, IgM against CMV, antiviral therapy with 

Ganciclovir and Valganciclovir was performed, after which the control determination of IgM against CMV, as 

well as the determination of CMV DNA by PCR showed a negative result, which gives us the opportunity to 

proceed to reduce the infection activity to latent forms. 

The dynamics of the observation of the C-reactive protein level showed a generalization of the infection 

with C-reactive protein rates above 70 mg/l; in connection with which de-escalation antibacterial therapy was 
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carried out. The inclusion of the medication “FarGALS” in the complex for the prevention and treatment of 

purulent-inflammatory lung diseases in the form of nebulizer therapy and fibrobronchoscopic bronchial lavage 

can reduce the incidence of early and late specific bronchopulmonary complications and achieve a clinical 

improvement in patients already by 2-3 days and reduce their recovery time. 

In the early postoperative period, one case death was observed in a 47-year-old man. The cause of death 

was the crisis of rejection, bilateral lower lobe pneumonia, severe acute respiratory distress syndrome, acute 

cardiovascular failure. These data demonstrate the leading position of respiratory diseases in the structure of 

severe infections.  In the structure of nosocomial infection in ICU - Acinetobacter spp. is a leading pathogen 

that can cause infections of any location and is highly resistant to all groups of antibacterial medications. For 

example, over the past 10 years, the rate of seeding of this pathogen was 5.4-39%, i.e. increasing it by 7 times. 

 

CONCLUSION 
 

For most kidney transplant recipients, infection with nosocomial infections is unavoidable. Increasing 

resistance of modern pathogens requires its constant control for timely and adequate antibiotic therapy. 

Detection the risk factors for the development of bacterial and fungal infectious complications after kidney 

transplantation allowed the targeted implementation of preventive measures both before and after kidney 

transplantation, which led to a decrease in the frequency of these complications. The increase in antibiotic 

resistance of the leading pathogens makes it necessary to study the antibioticogram of all strains isolated from 

patients for an adequate choice of effective antibiotic therapy. The obtained data should be used to optimize 

empirical antibiotic therapy in patients with purulent-septic complications after kidney transplantation. 
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ABSTRACT 

Introduction. Understanding the relationship between ecosystem and diversity requires 
knowledge of how species interact with each other and how each is affected by the 
environment. It is useful to distinguish between the instantaneous effects of species 
richness on ecosystems and those which become deceptive on a longer time scale, described 
here as filter and founder effects. Biological diversity appears to enhance the resilience of 
desirable ecosystem states, which is required to secure the production of essential 
ecosystem services. Aim.  The diversity of responses to environmental change among 
species contributing to the same ecosystem function, which we call response diversity, is 
critical to resilience. Response diversity is particularly important for ecosystem renewal 
and reorganization following change. Here we criticism the various roles that biodiversity, 
ecosystem services and genetically modified organisms play in terrestrial ecosystems with 
special emphasis on their contribution to productivity and diversity. Therefore, the aim of 
this review is summarizing of different articles and writing of the effects of one to the 
others, and the relation between biodiversity, ecosystem services and genetically modified 
organisms.  
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INTRODUCTION 
 
The growing demand for food poses major challenges to humankind [1]. Genetically modified (GM) crops are 

subject to regulatory approval before entering the market [2]. Genetically modified (GM) crops have been 

commercially grown for 10 years [3]. The Millennium Ecosystem Assessment (MA) documented the dominant 

impacts of agriculture on terrestrial land and freshwater use, and the critical importance of agricultural 

landscapes in providing products for human sustenance, supporting wild species biodiversity and maintaining 

ecosystem services [4].  

Epidemiological studies recommend that living close to the natural environment is associated with long-

term health benefits including reduced death rates, reduced cardiovascular disease, and reduced psychiatric 

problems. The significance of biological diversity in maintaining such systems cannot be overemphasized [5]. 

Diversity of crops above ground as well as diversity of soil life below ground provided protection against the 

vagaries of weather, market swings, as well as outbreaks of diseases or insect pests [6]. 

In recent decades, the concept of ecosystem services (ES) has gained widespread attention as one fruitful 

approach for integrating into decision-making ecosystem-related values often heretofore dismissed as 

externalities [7]. Ecosystem services are functions provided by nature that improve and sustain human 

wellbeing [8].   In agro-ecosystems, biodiversity performs a variety of ecological services beyond the production 

of food, including recycling of nutrients, regulation of microclimate and local hydrological processes, 

suppression of undesirable organisms and detoxification of noxious chemicals [9]. Many ecosystem services are 

delivered by organisms that depend on habitats that are segregated spatially or temporally from the location 

where services are provided [8].  

The majority of farmers in the developing world tend small plots in marginal environments, using 

indigenous agricultural methods. These diversified agro-ecosystems have emerged over centuries of biological 

evolution, and represent the experiences of farmers interacting with their environment without access to 

external inputs, capital, or scientific knowledge [10]. 
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Large-scale exploitation of wild animals and plants through fishing, hunting and logging often depends on 

augmentation through releases of translocated raised individuals. Such releases are performed worldwide in 

vast numbers [11]. For example, in the rice endosperm, the edible part of the rice grain, the micronutrients iron, 

folate, pro-vitamin A, and vitamin E are present only at minimal levels while in the rice leaf they are present in 

quantities which would be adequate if rice leaves were apt for human consumption. Unfortunately, large parts 

of the world’s population survive on less than two dollars a day and hence can neither diversify their diets nor 

buy supplements [12]. 

The prime aim and justification of conservation research is to benefit biological diversity, whether through 

identifying patterns and mechanisms, quantifying changes, recognizing problems, or testing solutions. Many of 

the successes in conservation can be attributed to the successful translation of conservation science to 

conservation practice [13].  

Individual organisms within a community may represent different species or different genetic variants 

within species. The birth, death and movement of individuals determine the dynamics of populations and 

communities, and therefore both genetic diversity within populations and species diversity within the 

community. Species diversity and genetic diversity have traditionally received independent treatment by 

community ecologists and population geneticists, respectively, despite repeated recognition in the literature 

over the past 30 years of potential connections between these two most fundamental levels of biodiversity [14]. 

Despite a worldwide biodiversity crisis and negative impacts of biodiversity loss on humanity, 

conservation is not as prominent in political agendas as some believe it should be. This is largely because most 

conservation strategies fail to incorporate the flow of benefits from ecosystems to people (ecosystem services). 

Yet, for conservation to gain greater prominence in political agendas, these schemes must demonstrate how 

conservation efforts can also meet human needs [15]. Therefore, in this review, I attempted to summarize the 

current condition, available evidence, and present information about biodiversity, ecosystem services and 

genetically modified organisms and their impacts on the existing environments. 

 

GENETICALLY MODIFIED ORGANISMS 
 

GMOs can be defined as organisms in which the genetic material (DNA) has been altered in a way that does not 

occur naturally by mating or natural recombination, i.e. by being genetically modified (GM) or by recombinant 

DNA technology. The addition of foreign genes has often been used in plants to produce novel proteins that 

confer pest and disease tolerance and, more recently, to improve the chemical profile of the processed product, 

e.g. vegetable oils. In the European Union (EU) and other regions, the use of this technology, the consequent 

release of GMOs in the environment and the marketing of GMO-derived food products are strictly regulated 

[16]. 

 

Types of GMO testing 

GM products contain an additional trait encoded by an introduced gene(s), which generally produce an 

additional protein(s) that confers the trait of interest. Raw material (e.g. grains) and processed products (e.g. 

foods) derived from GM crops might thus be identified by testing for the presence of introduced DNA, or by 

detecting expressed novel proteins encoded by the genetic material. Both qualitative (i.e. those that give a 

yes/no answer) and quantitative methods are available. Laboratories carrying out these assays must be 

proficient in performing them [17]. 

 

Testing for (detection of) GMOs 

Testing for (detection of) GMOs may serve several purposes. Qualitative testing may be used to 

discriminate between authorized and unauthorized material or use of material, to identify safe or potentially 

unsafe material, or for certification of purity of identity preserved material. Quantitative testing may be used to 

control for compliance with legal (e.g. for labeling) or contractually agreed thresholds (e.g. with respect to 

botanical impurity). Testing may also play a role in the safety assessment and risk management of GMOs by 

providing a means of tracing and if necessary retracting the GMO material, by providing data from 

characterization of the GMO itself [18].  

The test report therefore must provide information not only about the test result but also about the 

uncertainties and limitations associated with the test result. This information must be presented in a form that 

is perceived and interpreted correctly by the stakeholder. The responsibilities of the analysts include: 1) 
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appropriate choice of testing method, including method validation status; 2) identification of potential sources 

of error in reporting and translation of results; and 3) communication with the stakeholders a priori, explaining 

what the analyst can provide, and a posteriori, explaining what the results mean including relevant limitations. 

Most testing is not performed by the same people who sample the material that is subject to testing, and 

sampling is not covered in the present paper. Because the sampling error may be much larger than the 

analytical measurement uncertainty or error, the interested reader is referred to for more information on 

sampling [19]. 

  

ECOSYSTEM SERVICES AND BIODIVERSITY 

 

Human impacts on the environment are intensifying, raising vexing questions of how best to allocate the 

limited resources available for biodiversity conservation. Which creatures and places most deserve attention? 

Which should we ignore, potentially accepting their extinction? The answer to this dilemma depends on one's 

objectives. To motivate action, conservationists often mix diverse ethical and practical objectives, hoping they 

will reinforce each other. But attention given to one goal may instead diminish the prospects for achieving 

others [20]. 

 

Ecosystem Services 

Relationships between ecosystem services and human well-being are poorly understood [21]. Most 

research related to ecosystem services focuses on direct drivers, such as land use change or invasive species. 

Yet, effective management requires more attention to indirect drivers such as demographic, economic, 

sociopolitical, and cultural factors. Lack of knowledge of trends in human reliance on ecosystem services also 

posed serious constraint in the MA analysis. Lack of appreciation of humans dependence on natural ecosystems 

represents but one of a complex of interacting factors responsible for today's array of anthropogenic 

disruptions of the biosphere. Yet, it clearly represents a major hindrance to the formulation and 

implementation of policy designed to safeguard earth's life-support systems [22].  

Moreover, lack of understanding of the relations between ecosystem services and human well-being traces 

ultimately to a failure of the scientific community to generate, synthesize, and effectively convey the necessary 

information to the public. In fact, the benefits provided by natural ecosystems are both widely recognized and 

poorly understood. Consequently, it is vital to understand the relationships between ecosystem services and 

human well-being as well as their changes following economic development, including: (i) the correlations 

between human well-being yielded from ecosystem services and economic growth; (ii) the dynamics of the 

dependence of humans on different types of ecosystem services; and (iii) the effects of ecosystems and 

biodiversity on human well-being yielded from ecosystem services [23]. 

An assessment of the capacity of ecosystem services to benefit a given community requires identification 

and quantification of human-related benefits, costs, and the availability of alternatives to meet needs [15]. 

 

Ecosystem Diversity 

Ecosystems are complex, adaptive systems characterized by historical dependency, non-linear dynamics, 

and multiple basins of attraction. We are part of ecosystems and alter their dynamics through activities that 

change the atmosphere and climate, land surface, and waters. In the future, we are likely to face different, more 

variable environments, and there will be greater uncertainty about how ecosystems will respond to the 

inevitable increases in levels of use. At the same time, our activities have already reduced the capacity of 

ecosystems to cope with disturbance and change. Here we highlight the often neglected but essential role of 

diversity within functional groups in the adaptive capacity of ecosystems [24]. 

Ecosystem resilience may be an essential factor underlying the sustained production of natural resources 

and ecosystem services in complex systems faced with uncertainty and surprise. Ecosystem resilience is 

defined as the amount of disturbance a system can absorb and still remain within the same state or domain of 

attraction [25]. Resilience also encompasses the ability of an ecosystem subject to disturbance and change to 

reorganize and renew itself. The definition includes the degree to which the system is capable of self-

organization (versus a lack of organization, or organization forced by external factors), and how much it 

expresses a capacity for learning and adaptation [26]. 
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Genetic diversity 

Genetic diversity, defined here as any measure that quantifies the magnitude of genetic variability within 

a population, is a fundamental source of biodiversity. For more than 80 years, the study of genetic diversity has 

principally been the domain of evolutionary biologists [27].  

The pioneering work of the modern evolutionary synthesis provided the theoretical and empirical 

foundation for the study of genetic diversity, including the derivation of new standard quantitative metrics of 

genetic diversity such as heritability and genetic variance. Since the modern synthesis, interest in genetic 

diversity has focused on its origin and maintenance, its role in the evolution of sexual reproduction and how the 

level and types of genetic variance affect the rate of evolutionary change within populations [28]. 

 

Species-individual diversity 

Species diversity and genetic diversity can be defined, measured or manipulated in a number of different 

ways. Species diversity is most often measured as species richness, the number of species in a given locality. In 

studies that experimentally manipulate species diversity (review, it is also most often species richness that is 

varied among treatments. Several indices of species diversity incorporate information about the relative 

abundances of species in a locality, with higher diversity indicated by a more even distribution of abundance 

among species higher ‘evenness’ [14]. 

 

Functional diversity 

Use of the term ‘functional diversity’ has grown exponentially over the last decade and in 2003-2005 it 

give the idea in the title, abstract or keywords of 238 articles. These include studies of marine, freshwater and 

terrestrial ecosystems, and span a wide range of taxa from bacteria to bats. Functional diversity generally 

involves understanding communities and ecosystems based on what organisms do, rather than on their 

evolutionary history. This is a very general definition for functional diversity and an enormous amount of 

ecological research is relevant. For example, if ‘what organisms do’ is interpreted as the organisms’ phenotype 

(i.e. a phenotypic trait) then functional diversity equates with phenotypic diversity and the majority of 

ecological research has touched on this subject [29].   

 
CONCLUSION AND RECOMMENDATIONS   

 

In the area of biodiversity, ecosystem services, genetically modified organisms, sampling will mainly be an issue 

with respect to testing of raw materials and ingredients where most problems of inhomogeneity will exist. At 

the same time as there will be few problems of ecosystems diversity to the importing genetically modified 

organisms with processed foods i.e. retail foods, there will be enormous difficulties in developing validated 

methods of analysis robust enough to cover the full range of food types. To sustain biological and ecosystems 

richness in the country, it should be build and form regulatory body to be more practical to carry out sampling 

at the factory rather than at retail level. To date, there have been no attempts to study the problems of 

homogeneity of consignments of non-GMO and clearly this work will need to be undertaken to develop 

sampling plans. For this purpose the experience of ecosystems services and biodiversity diversity is equivalent 

areas to be valuable in developing country. Based on the above information the following recommendations 

should be forwarded: 

 Current natural resource management seldom takes the ecosystem functions performed by organisms 

that move between systems into consideration. 

 There is a need for generic protection goals that are independent of the agricultural technology used; 

what constitutes environmental harm should not be defined by the technology causing the harm. 

 Sustainable development requires the reconciliation of demands for biodiversity conservation and 

increased agricultural production. 

 The adoption of herbicide-resistant crops has reduced crop rotation and favored weed management 

that is solely based on the use of herbicides. 
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ABSTRACT 

Aim. Based on literature review, the article highlights the current diagnostic criteria for 

the synovial plicae syndrome (SPS) of the knee. Introduction. The syndrome diagnosis 

algorithm includes a carefully collected clinical history and clinical examination using 

specific functional tests, non-invasive research methods (ultrasound, magnetic resonance 

imaging) and arthroscopy. Discussion. It should be noted that the principles of early 

diagnosis by clinical and radiological methods are still not well understood. Due to non-

specific clinical symptoms, this syndrome in most cases is detected by arthroscopic 

intervention. Conclusion. We try to provide an evidence-based guide to the diagnosis 

criteria of the knee SPS, based on the analysis of the literature and our own experience. 
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INTRODUCTION 
 

The synovial plicae syndrome (SPS) of the knee develops as a functional disorder in response to chronic 

inflammation, injury or other pathological conditions of the knee, in which there is a change in the structure of 

the synovial plicae (violation of elasticity, fibrous restructuring). 

Patients often mention anterior knee pain, clicking, clunking, and a popping sensation on patellofemoral 

loading activity such as squatting [1, 2]. There is wide variation in reported prevalence of SPS, ranging from 3 to 

30% in European population studies; most studies cite a figure of approximately 10% [3, 4, 5]. According to their 

location, the synovial plicae are classified as suprapatellar, mediopatellar, infrapatellar, or lateral; the medial 

plica is the most commonly symptomatic one [6, 7, 8].  

Most cases of knee SPS are 

idiopathic, and symptoms have been 

estimated to be bilateral in up to 60% of 

cases, although they may not manifest 

concurrently [8]. Other causes or 

associations have been identified 

associated with trauma, overuse injuries, 

hematoma, diabetes, and inflammatory 

arthropathy. 

In adolescence, symptoms can 

occur during a period of growth spurt. 

Any primary disorder of the knee capable 

of producing transient or chronic 

synovitis may therefore be implicated in 

the development of a pathological plica. 

 

Figure 1. The topical anatomy of the pathological plicae of the knee 
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The article outlines the main points of the examination of patients with the SPS. Based on the analysis of 

the literature and our own experience, diagnostic criteria for this pathology are presented. 

 

HISTORY AND METHODS 
 

Undoubtedly, one of the most important stages in the diagnosis of knee pathology is obtaining an appropriate 

history of the disease in a patient. Patients may report an aggravation of symptoms on excessive or severe 

traumatic effects associated with flexion and extension of the knee. Intense painful sensations are more 

common in athletes with poor quadricep tone or significant muscular imbalance around the knee, because 

synovial folds are directly related to the articular surfaces of the knee and are indirectly attached to the muscles 

of the quadriceps, while the folds change dynamically during knee activity [4]. 

The diagnosis should be suspected in patients of any age. Also, it should be noted that aggravation of 

symptoms is not a mandatory clinical course of the disease and for this reason the problem of identifying 

patients with a long asymptomatic syndrome is still relevant. Some patients report blunt trauma or twisting 

trauma, which usually lead to the development of effusion. Prolonged pain in the projection of the medial 

articular surface of the knee is usually associated with the development of fibrosis [9]. 

Pain syndrome sometimes occurs after intense passive or active physical exertion (repeated flexion and 

extension of the knee), when climbing or descending stairs, squatting, getting up after prolonged sitting [5]. In 

addition, patients may note pain in the knee during the sitting itself [1, 10]. Patients commonly report 

intermittent nonspecific anterior knee pain, snapping, clicking, catching, clunking, grinding, “giving way,” or a 

popping sensation along the inside of the knee during flexion and extension. The knee may be tender to the 

touch, swollen, and stiff (Table 1) [11].  

Thus, the pain that occurs on the anterior articular surface of the knee is a cardinal symptom and is 

present in almost all patients with this pathology. 

 

Table 1. Symptoms and signs of knee synovial plica syndrome 

• Anterior knee pain 

• Snapping sensation along the inside of the knee as the knee is bent 

• Clicking, catching, clunking, grinding, popping 

• Tender to the touch 

• Felt as a tender band underneath the skin 

• Knee effusion, swelling 

• Pain on squatting 

• Locking, stiffness, giving way 

 
CLINICAL EXAMINATION 
 

In a clinical examination, the surface of the knee may be soft to the touch, swollen or hard. Symptoms are often 

clinically indistinguishable from other intra-articular pathologies of the knee, such as damage to the meniscus 

and articular cartilage, making it difficult to diagnose [2]. Therefore, physical methods are insufficient. 

In turn, clinical diagnosis is supported by special functional tests and instrumental imaging methods. 

When examining the knee, it is important to make sure that the patient is relaxed, which is usually achieved by 

taking a supine position on the back while supporting both legs.  

The abnormal medial plicae is palpated in the form of a cord located 1 cm medially from the superior of the 

patella. Some patients may experience a feeling of moderate pain when palpating the location of the synovial 

fold. In this case, an important point is to conduct a comparative study with the second knee to see if there is a 

difference in the intensity of pain. 

As with any other physical examination, it is important to simultaneously determine whether there are 

other possible pathologies in the structures of the knee, which are located close to the synovial folds. In case of 

acute injuries, other common pathologies of the knee soft tissues, such as meniscal and cruciate ligament 

injuries, should be excluded. 

The Hughston’s plica test (Figure 2) and Stutter test (Figure 3) are provocative tests commonly used to 

support a diagnosis of SPS [5, 9, 10]. These tests are considered to be more supportive of the diagnosis when 
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both tests are positive, but are less reliable when used individually, with wide variationnin their reported 

sensitivity and specificity. 

 

      

    
         

Figure 2. Hughston’s plica test 

 
 

Hughston's plica test  

Patient positioning: supine with the knee fully extended and relaxed. The examiner stands on the affected 

side, placing one hand around the heel and the palm of the other hand over the lateral border of the patella with 

the fingers over the medial femoral condyle. Action: the examiner flexes and extends the patient’s knee while 

internally rotating the tibia and pushing the patella medially. Positive finding: pain and/or popping in the knee 

is indicative of an abnormal plica. It is typically in the range of 30 to 60 degrees toward extension. 
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Figure 3. Statter test (description in the text) 

 

 

Stutter test. Patient positioning: sitting on the side of the bed with knee flex to 90 degrees. The examiner 

crouches down to knee level placing the index and middle fingers on the center of the patella. Action: the 

examiner asks the patient to extend the knee slowly while keeping the fingers on the patella and watches its 

movement. Positive finding: if the patella stutters or jumps during the course of movement, it is indicative of a 

plica. It is typically in the range of 45 to 70 degrees toward extension. Crepitus of the patella may also be felt. 
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Figure 4. X-ray examination of the medial plicae syndrome of the knee 

 

In order to exclude another pathology of the knee, it is recommended to conduct an X-ray of the knee to 

exclude bone traumatic pathology (Figure 4). Also, this method determines the ratio of bones in the joint, 

standing of the patella, the presence of dysplasia, etc. However, in many patients with SPS, radiography does 

not reliably indicate the presence of the syndrome. 

Ultrasound and magnetic resonance imaging (MRI) can reveal the presence of a patellar fold, but they are 

unreliable in verifying the pathological fold. These visualization methods are useful and their use is better in 

specialized centers for the assessment of complex cases, the recurrence of symptoms and for the evaluation of 

indications for surgery. 

 

  
Figure 5. Ultrasound photo showing reveal the presence of a patellar plicae 
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The average arithmetic indicators of MRI are: accuracy-86.8%, the predictive value of a positive test is 

78%, the predictive value of a negative test is 91.6%. On MRI, the synovial membrane looks like a dark line on T1 

and T2-weighted images. It is extremely difficult to visualize an unchanged synovial sac, in both adults and 

children, especially since there is no contrast enhancement of the unchanged synovial membrane. Basically 

folds are visualized in axial sections, as they are located in the horizontal plane. Have a lower characteristic of 

the signal T1- and T2 VI. The physiological separation of the joint is due to synovial folds, which can also be seen 

on the MRI tomogram series [2, 3, 12]. 

Indirect signs can be chondral and osteochondral damage to articular surfaces, i.e. identification on a 

series of tomograms of chondromalacia of the patella or indentation zones on the internal condyle of the thigh 

from contact with the fibrous patellar plicae. 
 

 
Figure 6. Synovial plica syndrome of the knee. MRI. 

 

  
Figure 7. Suprapatellar plicae of the knee. A 45-year-old patient with pain syndrome 
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Figure 8. Arthroscopic photo showing the cartilage surface of the medial femoral compartment being eroded 

by the synovial plica 

 

Arthroscopy is the most reliable method for the diagnosis of the SPS. Due to the emergence and 

development of the method of arthroscopy, it is possible to most accurately diagnose intra-articular pathology, 

to study the synovial membrane of the knee in more detail. Today, arthroscopy has become the best method for 

this pathology, which allows with 100% certainty to verify certain injuries in the knee, including the SPS, as well 

as to carry out adequate operational measures. 

 

CONCLUSION 
 

The SPS of the knee is common and is seen in both community and hospital practice. A diagnosis of SPS should 

be suspected in patients with intermittent pain, swelling, and snapping sensation affecting the knees, which is 

associated with activity that involves increased loading of the patellofemoral joint. 
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appropriate, both sections can be combined. 

Conclusion should be brief and tight about the importance of the work or suggest the potential applications and extensions. This 
section should not be similar to the Abstract content. 

Declarations including Acknowledgements, Author contribution, Competing interests, Consent to publish, and Availability of data 
etc. 

Tables should be kept to a minimum and be designed to be as simple as possible. Tables are to be typed double-spaced 
throughout, including headings and footnotes. Each table should be on a separate page, numbered consecutively in Arabic 
numerals and supplied with a heading and a legend. Tables should be self-explanatory without reference to the text. The details of 
the methods used in the experiments should preferably be described in the legend instead of in the text. The same data should not 
be presented in both table and graph forms or repeated in the text. 

Figure legends should be typed in numerical order on a separate sheet. Graphics should be prepared using applications capable of 
generating high resolution GIF, TIFF, JPEG or PowerPoint before pasting in the Microsoft Word manuscript file. Use Arabic numerals 
to designate figures and upper case letters for their parts (Figure 1). Begin each legend with a title and include sufficient 
description so that the figure is understandable without reading the text of the manuscript. Information given in legends should 
not be repeated in the text. 
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interests, Consent to publish, Availability of data and materials are included at the end of your manuscript in a Declarations 
section.  
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style. 
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Examples (at the text, blue highlighted) 

 

Smit [1] ...; Smit and Janak [2]…; Nurai et al. [3] reported that ; ... [1], --- [2, 3], --- [3-7]. 

The references at the end of this document are in the preferred referencing style. Give all authors‟ 

names; do not use “et al.” unless there are six authors or more. Use a space after authors‟ initials. 

Papers that have not been published should be cited as “unpublished”. Papers that have been accepted 

for publication, but not yet specified for an issue should be cited as “to be published”. Papers that have 

been submitted for publication should be cited as “submitted for publication”. Capitalize only the first 

word in a paper title, except for proper nouns and element symbols. For papers published in translation 

journals, please give the English citation first, followed by the original foreign-language citation. 
 

Acceptable Examples (at References section) 
 
For Journals: 
1. Hasan V, Sri Widodo M and Semedi B. 2015. Oocyte diameter distribution and fecundity of Javaen Barb (Systomus Orphoides) 
at the start of rainy season in Lenteng River, East Java, Indonesia insurance. J. Life Sci Biomed, 5(2): 39-42.  
2. Karen KS, Otto CM. 2007. Pregnancy in women with valvular heart disease. Heart. 2007 May; 93(5): 552–558. 
3. Doll MA, Salazar-González RA, Bodduluri S, Hein DW. Arylamine N-acetyltransferase 2 genotype-dependent N-acetylation of 
isoniazid in cryopreserved human hepatocytes. Acta Pharm Sin B, 2017; 7(4):517-522. 
 
For In press manuscripts (maximum 2):  
Hasan V, Sri Widodo M and Semedi B. 2015. Oocyte Diamater Distribution and Fecundity of Javaen Barb (Systomus Orphoides) at 
the Start of Rainy Season in Lenteng River, East Java, Indonesia insurance. In press. 
 
For symposia reports and abstracts: 
Cruz EM, Almatar S, Aludul EK and Al-Yaqout A. 2000. Preliminary Studies on the Performance and Feeding Behaviour of Silver 
Pomfret (Pampus argentens euphrasen) Fingerlings fed with Commercial Feed and Reared in Fibreglass Tanks. Asian Fisheries 
Society Manila, Philippine 13: 191-199. 
 
For Conference:  
Skinner J, Fleener B and Rinchiuso M. 2003. Examining the Relationship between Supervisors and Subordinate Feeling of 
Empowerment with LMX as A Possible Moderator. 24th Annual Conference for Industrial Organizational Behavior. 
 
For Book: 
Russell, Findlay E, 1983. Snake Venom Poisoning, 163, Great Neck, NY: Scholium International. ISBN 0-87936-015-1. 
 
For Web Site:  
Bhatti SA and Firkins JT. 2008. http://www.ohioline.osu.edu/sc1156_27.hmtl. 
 
 
Nomenclature and Abbreviations 
Nomenclature should follow that given in NCBI web page and Chemical Abstracts. 
Standard abbreviations are preferable. If a new abbreviation is used, it should be defined 
at its first usage. Abbreviations should be presented in one paragraph, in the format: 
"term: definition". Please separate the items by ";".  
E.g. ANN: artificial neural network; CFS: closed form solution; ... 
Abbreviations of units should conform with those shown below: 
 
Other abbreviations and symbols should follow the recommendations on units, symbols 
and abbreviations: in “A guide for Biological and Medical Editors and Authors (the Royal Society of Medicine London 1977). Papers 
that have not been published should be cited as “unpublished”. Papers that have been accepted for publication, but not yet 
specified for an issue should be cited as “to be published”. Papers that have been submitted for publication should be cited as 
“submitted for publication". 
 
 
Formulae, numbers and symbols 
1. Typewritten formulae are preferred. Subscripts and superscripts are important. Check disparities between zero (0) and the 

letter 0, and between one (1) and the letter I. 
2. Describe all symbols immediately after the equation in which they are first used. 
3. For simple fractions, use the solidus (/), e.g. 10 /38. 
4. Equations should be presented into parentheses on the right-hand side, in tandem. 
5. Levels of statistical significance which can be used without further explanations are *P < 0.05, **P < 0.01, and ***P < 0.001. 
6. In the English articles, a decimal point should be used instead of a decimal comma. 
7. Use Symbol fonts for "±"; "≤" and "≥" (avoid underline). 
8. In chemical formulae, valence of ions should be given, e.g. Ca2+ and CO32-, not as Ca++ or CO3. 
9. Numbers up to 10 should be written in the text by words. Numbers above 1000 are recommended to be given as 10 powered 

x. 
10. Greek letters should be explained in the margins with their names as follows: Αα - alpha, Ββ - beta, Γγ - gamma, Γδ - delta, 

Δε - epsilon, Εδ - zeta, Ζε - eta, Θζ - theta, Ηη - iota, Θθ - kappa, Ιι - lambda, Κκ - mu, Λλ - nu, Μμ - xi, Νν - omicron, Ξπ - 
pi, Οξ - rho, Πζ - sigma, Ρη - tau, ΢υ - ipsilon, Φθ - phi, Σχ - chi, Τψ - psi, Υω - omega.Please avoid using math equations in 
Word whenever possible, as they have to be replaced by images in xml full text. 

. 

Decilitre dl Kilogram kg 
Milligram mg hours h 
Micrometer mm Minutes min 
Molar mol/L Mililitre ml 
Percent  % .   

http://www.ohioline.osu.edu/sc1156_27.hmtl
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Firstly, all manuscripts will be checked by Docol©c, a plagiarism finding tool. The received papers with 

plagiarism rate of more than 30% will be rejected. Manuscripts that are judged to be of insufficient 

quality or unlikely to be competitive enough for publication will be returned to the authors at the initial 

stage. The remaining manuscripts go through a single-blind review process by external reviewers 

selected by section editor of JLSB, who are research workers specializing in the relevant field of study. 

One unfavourable review means that the paper will not be published and possible decisions are: accept 

as is, minor revision, major revision, or reject. The corresponding authors should submit back their 

revisions within 14 days in the case of minor revision, or 30 days in the case of major revision. 

Manuscripts with significant results are typically published at the highest priority. The editor who 

received the final revisions from the corresponding authors shall not be hold responsible for any 

mistakes shown in the final publication. 
The submissions will be processed free of charge for invited authors, authors of hot papers, and 

corresponding authors who are editorial board members of the Journal of Life Science and Biomedicine. 

This journal encourage the academic institutions in low-income countries to publish high quality scientific 

results, free of charges. 
 

Plagiarism  

Manuscripts are screened for plagiarism by Docol©c, before or during publication, and if found (more 

than 30% duplication limit) they will be rejected at any stage of processing. If we discovered accidental 

duplicates of published article(s) that are determined to violate our journal publishing ethics guidelines 

(such as multiple submission, bogus claims of authorship, plagiarism, fraudulent use of data or the like), 

the article will be “Withdrawn” from SCIENCELINE database. Withdrawn means that the article content 

(HTML and PDF) is removed and replaced with a HTML page and PDF simply stating that the article has 

been withdrawn according to the Scienceline Policy on Published Article Withdrawal. 
 

Date of issue 

All accepted articles are published bimonthly around 25th of January, March, May, July, September and 

November, each year in full text on the internet. 
 

The OA policy 

Journal of Life Science and Biomedicine is an open access journal which means that all content is freely 

available without charge to the user or his/her institution. Users are allowed to read, download, copy, 

distribute, print, search, or link to the full texts of the articles, or use them for any other lawful purpose, 

without asking prior permission from the publisher or the author. This is in accordance with the BOAI 

definition of Open Access.  
. 

 
Paper Submission Flow 

Submission Preparation Checklist 

 
 Authors are required to check off their submission's compliance with all of the following 

items, and submissions may be returned to authors that do not adhere to the following 
guidelines.  

 The submission has not been previously published, nor is it before another journal for 
consideration (or an explanation has been provided in Comments to the Editor). 

 The submission file is in Microsoft Word, RTF, or PDF document file format. 
Where available, URLs for the references have been provided. 

 The text is single-spaced; uses a 12-point font; and all illustrations, figures, and tables 

are placed within the text at the appropriate points, rather than at the end. 
The text adheres to the stylistic and bibliographic requirements outlined in the Author 

Guidelines. 
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