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EDITORIAL POLICY

International Student’s Journal of Medicine (Int Stud J Med) is a quarterly international peer-reviewed open-
access journal dedicated to publishing original research papers, reviews, and case reports that are up to high 
quality and priority standards. Undergraduate and postgraduate students, interns, residents of medical and 
pharmaceutical universities, and young researchers from all corners of the world are welcome to submit their 
best works.

There are no processing and publication charges for authors. The main objective of the journal is to provide a 
medium of communication for medical students, who wish to master their science writing and reporting skills.

All manuscripts are subject to peer review by at least two experts and internal checks by the Journal’s responsible 
editors. Manuscripts submitted to the Journal should not be under simultaneous evaluation elsewhere.

GENERAL GUIDELINES

• Upon submission of a manuscript, the authors will be asked to choose any subject area from the list provided 
that is closely related to the topic of the manuscript. The manuscript will be considered for publishing under 
the chosen section of the Journal;

• All manuscripts should be formatted using a template. Examples of the templates are available at:  http://
isjm.kaznmu.kz/requirements-articles/ ;

• Manuscripts should be submitted in Doc/Docx formats;

• The word count limits are provided below; 

• Illustrations in the article should be in jpg, png, bmp formats (1024x768 pixels, resolution >300 dpi);

• Patients’ or their close relatives signed consent forms are required for processing case reports. Further 
guidance is available at: http://www.care-statement.org/ ;

• Reports on animal studies should confirm to the ARRIVE (Animal Research: Reporting of In Vivo 
Experiments) guidelines: https://www.nc3rs.org.uk/arrive-guidelines ;

• Narrative reviews should be written and structured in accordance with the following guidance:
 http://link.springer.com/article/10.1007%2Fs00296-011-1999-3 ;

• Authors of systematic reviews are advised to consult the PRISMA statement: http://www.prisma-statement.
org/ .

AUTHORSHIP

Authorship criteria

• Substantial contributions to the conception or design of the work; or the acquisition, analysis, or interpretation 
of data for the work; AND

Guidelines for Authors

 FOR AUTHORS
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• Drafting the work or revising it critically for important intellectual content; AND
• Final approval of the version to be published; AND
• Agreement to be accountable for all aspects of the work in ensuring that questions related to the accuracy or 
integrity of any part of the work are appropriately investigated and resolved.

All those designated as authors should meet all four criteria, and all who meet the four criteria should be 
identified as authors.

For more detailed information please have a look at the following guidance from the International Committee 
of Medical Journal Editors: http://www.icmje.org/recommendations/browse/roles-and-responsibilities/
defining-the-role-of-authors-and-contributors.html

COVER LETTER

Corresponding author should submit a cover letter stating that:

1. the submitted manuscript has not been simultaneously  submitted to any other journal and is not under 
evaluation for publishing elsewhere, is not accepted or published in another journal; 
2. no part of the text and graphics has not been copied from other sources without official permission.

Cover letter should be signed by all authors and submitted in pdf format.

If these requirements are not fulfilled, manuscripts will not be considered by editors.

TITLE PAGE

The title page must contain the following information:

•Title of the article;
•Full name, e-mail, department, institution, city, and country of all authors.

It is desirable to register with ORCID at: http://orcid.org/ and submit each co-author’s permanent ORCID ID 
along with the manuscript.

SPECIFIC REQUIREMENTS

ORIGINAL PAPERS

The original papers template is provided at: http://isjm.kaznmu.kz/interview/requirements-original-papers/

Original papers represent a substantive and finished research laboratory or clinical work, which is approved 
by the authors’ institution or local ethics committee. Original papers should not exceed 3000 words; articles 
that exceed this word limit may be returned for a revision prior to the peer review. Original papers should be 
properly structured and divided into the following sections:

Abstract
Abstract should contain up to 250 words, summarising the covered issue, research methods employed, obtained 
main results, and concrete conclusions (Background, Methods, Results, Conclusion).

 
 FOR AUTHORS
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Keywords
Authors are advised to choose no more than five relevant keywords from the MeSH thesaurus of PubMed 
(http://www.ncbi.nlm.nih.gov/mesh/). These should be placed after Abstract.

Introduction
The Introduction should contain up to 400 words and justify novelty and purpose of the study.

Methods
The Methods should contain up to 650 words and describe all research tests employed. Materials used, 
operating protocols, reproducibility of all the tests should be reported. Dates and place of the execution of the 
study have to be mentioned. Describing subjects’ enrollment in the study and referring to an ethics approval 
protocol are mandatory. Statistical tests should be clearly described at the end of this section. 

Results
The Results should contain up to 700 words. These should be reported in logical sequence and in accordance 
with methods presented in the Methods. Discussion of the results is not necessary in this section. Findings 
should be reported in SI units. Please present the main findings with P values, 95% Confidence Internals, 
values of Odds Ratios, etc. Still and moving graphical materials should be properly edited and presented in an 
appropriate format.

Discussion and conclusion
The Discussion and Conclusion should contain up to 1000 words. This section should compare the obtained 
data with relevant literature sources to justify the novelty and practical implications of the study. Limitations 
of the study should be clearly reported. Conclusion should be based on the obtained results and be concrete.

Acknowledgements 
Individuals who contribute to the study but do not satisfy the authorship criteria above should be listed in the 
Acknowledgements. The source of financial support and any relation to sponsors, including pharmaceutical 
agencies should be reported. Please find more information on conflicts of interest at:
http://www.icmje.org/conflicts-of-interest/

References
The number of references should be about 15-30 for original research papers. All references should be listed 
in the article in accordance with their consecutive numbers cited in the text. 

Examples of formatting references:
1. Author AA, Author BB, Author, CC. Title of article. Title of Journal. 2005;10(2):49-53.
2. Title of a web resource. URL link [date of access – March 28, 2015].

CASE REPORTS

Case reports should inform about unique and educational case observations. Case reports should include the 
following aspects: clinical history, examinations, diagnosis, results, and a brief literature review. The main aim 
of the case reports is to inform about unusual course of a disease, side effects of drug therapies, and traditional 
treatment modalities. 

Case report template is available at: http://isjm.kaznmu.kz/requirements-case-reports/

Case report should not exceed 3000 words. Case report should be presented in the following sections:
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Abstract
The Abstract should contain up to 200 words, presenting the rationale for the case report, concerns of the 
patient, diagnoses, interventions (including prevention and lifestyle), outcomes, main lessons learned from the 
case under subheadings: Background, Case, and Conclusion.

Keywords
Authors are advised to choose no more than five relevant keywords from the MeSH thesaurus of PubMed 
(http://www.ncbi.nlm.nih.gov/mesh/). These should be placed after Abstract.

Introduction
Briefly summarise the background and context of the case report.

Case history
Summarise the patient’s presenting concerns along with key data and demographic information.

Clinical Findings:
1. Medical, family, and psychosocial history (including lifestyle and genetic information);
2. Pertinent co-morbidities and interventions; 
3. Physical examination focused on the important findings including diagnostic testing.

Diagnostic Focus and Assessment:
1. Diagnostic results (testing, imaging, questionnaires, referrals); 
2. Diagnostic challenges; 
3. Diagnostic reasoning;
4. Relevant prognostic characteristics (such as staging).

Intervention
Summarise recommendations and interventions (pharmacologic, surgical, lifestyle) and how they were 
administered (dosage, strength, etc.)

Outcome
Summarise the clinical course of this case. How the patient’s adherence to the intervention was assessed and 
whether there were adverse events? Summarise patient-reported outcomes and follow-up diagnostic testing.

Discussion
Summarise the strengths and limitations of the case report. Include references to the scientific and medical 
literature. How did you arrive at your conclusions and how might these results apply to other patients? What 
are the «take-away» messages?

Informed Consent
The patient should provide informed consent for this case report.

Acknowledgements 
Acknowledge contributions of all those who do not meet the authorship criteria. The source of financial 
support and pharma industry affiliations of all those involved must be stated.

References
The number of references should be about 15-30. All used references should be listed in the article in accordance 
with their number. 
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Examples of formatting references:
1. Author AA, Author BB, Author, CC. Title of article. Title of Journal. 2005;10(2):49-53.
2. Title of a web resource. URL link [date of access – March 28, 2015].

REVIEWS

Reviews should cover actually topics of current medicine. Reviews focused on giving medical students new 
and interesting information from different areas of medicine. Reviews should not exceed 3000 words. Articles 
that exceed this word limit may be returned for revision before peer-review. Reviews should be presented in 
the following sections:

1. The abstract should be up to 200 words;
2. Up to five keywords (selected from the MeSH of PubMed);
3. The manuscript should contain 5 section (Introduction, Main body, Conclusion, Acknowledgements, 
References);
4. References number is up to 100;
5. Illustration and tables (up to 4). 

How Int Stud J Med handles your manuscript? 

1. It is necessary to review the instructions for authors on the following link: isjm.kaznmu.kz ;
2. Editors process manuscripts sent by emails only Send your article and information about the author to the 
address of the editorial board: isjm.editorialboard@gmail.com;
3. You should submit a Cover letter. The authors should present in the Cover letter that the materials, for 
publication in ISJM, are unique and have not been submitted in other journals. The Cover letter should explain 
why your materials should be published in ISJM, and why it is suitable and necessary for publication in our 
journal;
4. After completing the review, You will receive a notification about the results per e-mail within one month.

Checking for plagiarism

All submissions to Int Stud J Med will be checked for text copying through AdvegoPlagiatus software. Our 
editorial team expects that is submission is original, free of any copied text or graphics, and written in a way 
that improves medical students thinking and professional orientation. 

Patient inform consent

For case reports, authors should present “Patient Inform Consent”. Please read the following paragraphs:

1. Consents, permissions and releases should include images of patients or volunteers, without personal 
information, in order to comply with all applicable laws and ethnic positions;
2. If the patient or volunteer are minor, it is necessary to submit the consent from their parents or guardians.

All full-text articles are avaliable at: isjm.kaznmu.kz
ISSN 2409-6334
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EDITORIAL
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Systematic Reviews: What Every Young Researcher 
Needs to Know

 Vladimir V. Li 1,2 *, Eduard A. Voskanyan 1, 2 

1 International Student’s Journal of Medicine, Almaty, Kazakhstan
2  Asfendiyarov Kazakh National Medical University, Almaty, Kazakhstan 

Recieved: 15 March 2016/ Accepted: 20 March 2016/ Published online: 31 March 2016

* Address for Correspondence: Vladimir V. Li, 040700 Titova Street-64, Almaty, 
Kazakhstan. Tel.: +7-777-831-0567; Email: tukitukqwerty0693@gmail.com 

A seminar on the theme: “International guidelines for 
systematic reviews”  was held on November 25, at 
Asfendiyarov Kazakh National Medical University. 
The seminar was prepared and presented by Armen 
Yuri Gasparyan, who is the Editor of Rheumatology 
and Editing, Writing & Publishing sections of the 
Journal of Korean Medical Science (Seoul, Korea) 
and Associate Editor of Rheumatology International 
(Springer). Student Scientific Society (SSS) members 
and Editorial Board of International Student’s Journal 
of Medicine (ISJM) were invited to participate in the 
scientific event.

The seminar discussed about which articles are the 
most relevant at the moment. For a number of reasons, 
review papers were attributed to those.  Firstly, their 
informativeness and popularity, review articles are 
welcome by many publishers, contain a variety of 
issues for the citation, to the same they are highly 
readable. Secondly, their practical importance, contain 
information that can be useful for practitioners, 
any dissertation begins and ends with an overview. 
Interesting fact, Phd assignment was discussed in 
Croatia after one systematic review.

Examples of reviews: advanced expert reviews, 
the traditional surveys with the systematic search 
of the references, qualitative systematic reviews, 
quantitative systematic reviews. But writing a review 
itself does not guarantee that it will be published, and 
if it’s published, that it will be red and cited.

Not only good content and relevant information 
increase chances for publication, but also the proper 
execution of the article, both visual and structural 
parts of it. 

Like any other article, review paper begins with 
a title. EASE( European Association of Science 
Editors) recommendations  were mentioned   for 

authors and translators of scientific articles, that 
have to be published in English. The following 
recommendations are offered for the title creation: 1) 
title of the article should fully reflect the essence, be 
short, clear, understandable for specialists from other 
areas, contain the main keywords; 2) in the title of 
a review paper a question can be put, answer to this 
question  must be contained directly in the conclusion 
of the work; 3) editors may propose revised title; 4) 
the term “systematic review” should only be used in 
the title of a systematic review.

The article should contain a clear consistent structure, 
which should be as follows: 1) structured abstract 
(IMRAD- introduction, methods, results and discus-
sion); 2) no more than five relevant keywords from 
the MeSH thesaurus of PubMed, EMtree etc.; 3) in-
troduction - to justify the novelty in global aspect, to 
write a purpose; 4) sections of review should be sub-
mitted and highlighted.

Regarding the visual component of the article, it 
welcomes visual elements such as tables, charts, di-
agrams. They should fit into the article and contain 
valuable information. They may reflect the analysis 
of extremely important data, with a large statistical 
sample, high evidentiality and own comments based 
on the “+”, “-” sides of the research. They should 

Picture 1. Armen Yuri Gasparyan  is responding to participants’ 
questions
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 EDITORIAL

not fully repeat the text written in the paper.  Various  
ilustrations also adorn article, 3-4 original, easy per-
ceivable pictures(resolution should not be less than 
300-600 dpi) may complement article well.

Review implies an information search, that should 
also be reflected in the review article. Thus, features 
of a systematic, evidence-based source search are:  
unbiased search that includes at least 2-3 highly se-
lective evidence bases, such as MEDLINE, Cochrane, 
Scopus, Web of Science; link to highly cited sources 
(Scopus Cited by); time period of the information, for 
the anatomy it’s about 20-30 years, pharmacology - 
5-7 years. Do not engage in self-citation, it should be 
reduced to 3-5 links. 

Unpublished data, old and not visible monographs, 
abstracts, annotations, theses, web links, obsolete ar-
ticles should be excluded from the list.

Finally, after writing an article You need to select a 
journal for its publication, You need to soberly assess 
strong and weak sides and pay attention to the following 
factors when choosing a publisher: the impact factor, 
indexing, prestige of the journal, relevance of subjects, 
level of acceptance and rejections for publication, 
consideration (review) time, professionalism of 
editors, quality of reviews, previous work experience 
with the magazine, recommendations of colleagues, 
which were published in this journal, international 
status, open access model, availability and the 
amount of payment for publication promotion in 
social networks, media responses to the publications 
in the journal.

Writing a scientific paper is a laborious and time 
consuming process, which requires preparation, 
and thorough approach,  otherwise  no matter how 
important is your study, it may remain unnoticed.

 

Picture 2. The Editorial Board of International Student’s Journal of Medicine with Armen Yuri Gasparyan 
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Cell-free DNA in the Cerebrospinal Fluid under 
Emotional Stress

Mariia Zharova 1 *, Pavel Umriukhin 1, 2 , Natalia Veiko 3

1 Department of Normal Physiology, I.M.Sechenov First Moscow State Medical University, Moscow, Russia
2  P.K.Anokhin Institute of Normal Physiology of the Russian Academy of Medical Sciences, Moscow, Russia

3  Research Centre for Medical Genetics of the Russian Academy of Medical Sciences, Moscow, Russia

ABSTRACT

Background:  Cell free circulating DNA (cfDNA) in blood is known to be a tumor marker however there is no information about 
its concentration in cerebrospinal fluid (CSF) in control and in emotional stress (ES). The aim of the study was to determine level 
of cfDNA in CSF of rats with different resistance to stress before and after ES. Methods: A total of 19 male Wistar rats weighing 
200-220 g were included in this study. All rats were divided into 2 groups depending on the motor activity: active (prognostically 
resistant to ES) – 9, animals predisposed to ES (passive) – 10. CSF samples were collected twice by puncture of the cisterna magna 
of the brain before and after stress in the interval of 10 days. CfDNA was detected by phenol method. Statistical data analysis was 
performed with SPSS 16 for Windows. Results: Tendency to higher level of cfDNA in active rats compared with other groups has 
been found in our experiments. All animals statistically significant were divided into two groups: with high and low concentration of 
cfDNA in CSF. 70% animals with high level of cfDNA in CSF were active rats and 30% - passive. After stress the concentration of 
cfDNA in active animals demonstrated a tendency to decrease, while the passive - on the contrary, to increase after ES. Furthermore, 
the inverse correlation between the change of cfDNA and volume of CSF aliquot was identified. Conclusion: We have proved 
the presence of cfDNA in rats` CSF. cfDNA concentrations differ in active and passive rats. It`s level decreases in active rats and 
increases in passive after ES. The higher concentration of cfDNA in active rats possibly related to the low activity of endonuclease 
compared with passive animals. This data can be compared with similar data from earlier studies of cfDNA in serum.Volume of 
CSF changes in active and passive rats differently: in active, it increases - in passive decreases after ES. We cannot explain this 
phenomenon. Therefore, to clarify these issues and to determine the source of cfDNA in CSF further studies are needed.

KEYWORDS

Stress Resistance, Rat, Open Field, Motor Activity Index

INTRODUCTION

The cell-free DNA (cfDNA) circulating in blood was 
studied in patients with different pathologic processes 
[2,4,5,6,11,14,15,16]. 

Yet it is unclear if cfDNA had an impact on emotional 
stress development and stress resistance. Although 
there was study demonstrated an increase of cfDNA 
concentration in the rats’ blood after stress.[8,9] 

The hypothesis was that cfDNA released after 
emotional stress (ES) in brain tissue could be detected 
in cerebrospinal fluid (CSF) samples. There were a 
lot of studies in which cfDNA was detected in CSF in 
different pathological processes.

Rhodes et al. (1995) found the pathological cfDNA in 
the cerebrospinal fluid of patients with neoplasms on 
the nervous system. Another report proves existence 
of cfDNA in the CSF of patients with Parkinson 
disease.[7] The fetal cfDNA was found in the CSF 
of pregnant women during the peripartum period.
[1,12] However, reports about cfDNA in CSF after 
ES wasn`t found. 

The aim of the present study is to detect cfDNA 
concentration in the CSF of rats before and after ES 
and compare results of two groups of animals with 
different emotional stability (stress resistance).

METHODS

Study was performed in the I.M.Sechenov First 
Moscow State Medical University (MSMU) and 
Research Centre for Medical Genetics of the Russian 
Academy of Medical Sciences (RCMG) in 2013.

How to cite this article: Mariia Zharova, Pavel Umriukhin, Natalia Veiko. Cell-free DNA in the Cerebrospinal Fluid under Emotional Stress. 
Int Stud J Med. 2016; 2 (1): 12-17

Recieved: 4 January 2016/ Accepted: 20 January 2016/ Published online: 31 March 2016

* Address for Correspondence: Mariia Zharova, 119435 Malaya Pirogovskaya, 16, 801/3, 
Moscow, Russian Federation. Tel.: 8-985-174-3631; Email: zharowa.mariya@yandex.ru
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A total of 19 male Wistar rats weighing 200-
220 g were tested during this study. The animals 
underwent routine cage treatment once a week and 
microbiological monitoring in accordance with 
the rules of the Federation of European Laboratory 
Animal Science Associations. Food and water were 
available ad libitum. Animal care procedures were 
performed in line with international guidelines of 
laboratory animals treatment.

All the rats were tested in an open field and divided 
into two groups in accordance with the Motor Activity 
Index (MAI). MAI was calculated as a ratio of the sum 
of crossed peripheral and central sectors of open field 
and the sum of latent periods of the first movement 
and entrance to the arena center. As demonstrated 
earlier, animals with MAI > 1.5 showed high stress 
resistance compared to rats with MAI < 0.8. [10] 
9 active rats (prognostically resistant to ES) were 
referred to have MAI more than 1.5 and 10 passive 
rats (prognostically predisposed to ES) had MAI less 
than 0,8.

For the purpose of the CSF sampling all rats were 
anesthetized with chloralhydate (0.45 mg per 100g). 
After anesthesia the CSF was collected by puncture 
of the cisterna magna of the brain.[13] The CSF 
collection was carried out within 3 minutes. There was 
an interval of 10 days between two CSF collections 
for each rat. The second CSF sampling was carried 
out after ES: immobilization on a flat platform by 
fixation of four limbs for 2.5 hours. The CSF samples 
were immediately frozen and stored at -200С.

CfDNA was detected by phenol method in the 
samples diluted by saline to 400µl. [3,7,19] CfDNA 
concentration was measured by Picogreen fluorescence 
(Invitrogen, USA) on fluorimeter EnspireTM 2300 
(Perkin Elmer) at excitation wavelength - 480 nm, 
emission - 520 nm. 

Statistical data analysis was performed with SPSS 
16 for Windows (SPSS Inc., Chicago, USA). The 
hypothesis on the difference of independent groups 
was proved by the nonparametric Mann-Whitney 
U-test. Experiment results were presented as median 
weight with interquartile range (Ме) [25%; 75%]. 
The Spearman’s correlation coefficient was used to 
analyze the connection of features.

RESULTS

Experimental animals were divided into two groups 
(p <0.005, U-test) with statistically significant 
difference in the CSF cfDNA concentration – with 

high 6.5 ng/ml [6.2, 7] (n = 9) and low 2.1 ng/ml 
[2; 2.1] (n = 13) cfDNA concentration per probe. 
The median concentration of cfDNA in CSF the test 
animals made 27 ng/ml in passive and 68 ng/ml in 
active rats (Table 1). Although the difference between 
active and passive rats was not statistically significant, 
active rats from the test group demonstrated a 
predisposition to a higher cfDNA level in comparison 
to passive ones (Fig.1). The correlation of rats with 
the low CSF cfDNA concentration among active and 
passive animals made 32% (6 animals) and 68% (13 
animals) respectively. Тhe same balance was also 
observed after ES. The volume of the CSF collected 
in our experiments was approximately the same for 
all groups of animals.

Median concentrations of cfDNA in the CSF of rats 
after ES made 32 and 46 ng/ml for passive and active 
animals respectively, so the difference of cfDNA 
concentration between active and passive rats was 
not significant. According to the assessment of the 
corresponding upper limits of the interquartile range, 
the cfDNA concentration in the CSF after ES showed 
a tendency to decrease in active animals and to 
increase in passive rats.

The inverse correlation was found between cfDNA 
concentration and the CSF volume in both groups of 
animals. Spearman correlation coefficient (R) made 
-0.73 for passive rats (n = 10) and -0.78 for active 
ones (n = 9) (p <0.05).

After ES some changes in cfDNA concentration were 
observed in 5 of 9 active animals: in 4 out of these 5 
animals a decrease of the cfDNA concentration  was 
accompanied by an increase in liquor aliquot volume, 
in the 5th active rat cfDNA concentration was growing 
but the volume of the CSF aliquot was reducing (Fig 
2). Changes of cfDNA concentration were detected 
after ES in 6 of 10 passive animals: in 4 of them an 
increase of cfDNA concentration was accompanied 
by a decrease of the CSF volume, in 2 rats of these 6 
a reduction of the cfDNA concentration was observed 
– in the first rat the CSF volume increased after 
stress, and in the second one the CSF volume was not 
changed. 

The cfDNA level in active rats was not changed after 
ES in 8 of 9 animals (Fig 1). In one rat a decrease in 
the cfDNA concentration after stress was observed. 
No change of the cfDNA concentration was found 
in 8 out of 10 passive animals, and 2 rats faced an 
increase and a decrease of the cfDNA concentration. 
(Fig 1).
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Fig 1.  CfDNA concentration in the CSF of rats before and after stress in active and passive rats. Active group: 
– before stress,  – after stress. Passive group: - before stress, - after stress. The bars represent the 

concentration of cfDNA in the CSF of each rat. The difference between the active and passive groups was not 
statistically significant (p= 0.5)

Fig 2.  The CSF aliquot volume in active and passive rats before and after stress. Active group: – before 
stress,  – after stress. Passive group: - before stress, - after stress.  The bars represent the CSF volume 
of each rat. 
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Groups of animals

passive rats
n=10

active rats
n=9

before ES after ES before ES after ES

cfDNA concentration, ng/ml 27 [23;56] 32 [24;73] 68 [25;80] 46 [28;60]

CSF volume, µl 86 [81;90] 86 [81;87] 88 [76;89] 84 [78;139]

Total amount of cfDNA, ng 2.1
[2.0;6.3]

2.7
[2.0;6.4]

6.1
[2.2;6.5]

6.2
[2.1;6.8]

DISCUSSION AND CONCLUSION

This research is devoted to the study of cfDNA 
concentration in the CSF from the cisterna magna 
of animals with different prognostic resistance to 
ES. The results of our research coincide with the 
data on the cfDNA level in the blood plasma of rats 
with different emotional stability: active animals 
had higher concentration of cfDNA than passive 
ones.[9] The difference of cfDNA concentration in 
blood was more visible than in the CSF. The cfDNA 
concentration in the blood plasma made 60 [52; 69] 
(n=17) ng/ml in active rats and 155 [134; 174] (n=11) 
ng/ml in passive ones respectively. Consequently, 
cfDNA concentration in the CSF is 2.1-3.0 times 
lower than in the blood plasma of active and passive 
animals. The same cfDNA blood/CSF distribution 
was found in patients with Parkinson disease: cfDNA 
concentration in the plasma was 3.3 times higher than 
in the CSF.[7]

The possible sources of cfDNA are not quite clear 
and may include necrotic and apoptotic cells. Also 
cfDNA may be excreted by active secretion.[18] 
Excitotoxicity and inflammation, as well as ES, 
which is inducing oxidative stress (OS), may result 
in the massive death of cells and the cfDNA emission 
to the extracellular space and blood.[9,20] Stroun 
and Anker (1972) proved the ability of cfDNA to 
penetrate through the blood-brain barrier. Chronic 
diseases like Parkinson`s disease, Alzheimer disease 
or, malignant neoplasms induce visible changes in 
cfDNA concentration in the CSF.[7,16,17] Acute ES 
effects may not cause such significant changes since 
cfDNA released to the extracellular space after the 

death of cells may be absorbed by neighboring cells or 
destroyed by the extracellular endonucleases before 
reaching ventricles.

All experimental animals were divided into the 
groups with significantly high and low total amount 
of cfDNA in the CSF. Animals with the high cfDNA 
level prevail in-a group of active rats, and rats with 
the low level of cfDNA in the CSF, on the contrary, 
prevail in a group of passive ones. Therefore, our 
study suggests that cfDNA may serve as an indicator 
of emotional stability and stress reactivity of rats. 
The inverse correlation between the CSF volume and 
cfDNA concentration in the CSF was found. The total 
cfDNA level remained mainly constant before and 
after ES. 

Conclusion

Some differences in cfDNA concentration in the 
CSF of active and passive rats were found. Active 
(stress resistant) rats demonstrated a predisposition 
to a higher cfDNA level in the CSF in comparison 
to passive (stress-predisposed) animals. After ES the 
cfDNA level decreases in active rats and increases in 
passive ones. The CSF volume after ES of active and 
passive rats changes in a different way: it increases 
in active rats and decreases in passive ones. We need 
to continue our studies to explain these effects and 
determine the source of cfDNA in the CSF. Therefore, 
our data suggests that the CSF cfDNA may be used as 
a stress indicator.

CONFLICT OF INTEREST

Table 1. The CfDNA and CSF volume in the cisterna magna of active and passive rats before and after emotional 
stress
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ABSTRACT

Background:  Currently, there is an increased incidence of hepatitis C, which is transmitted by contact with infected blood. In more 
than 85% of cases, the infection has a chronic course with the risk of formation of cirrhosis of the liver, appearing usually after 20 
or more years after infection. For patients with chronic hepatitis C the risk of hepatocellular carcinoma (HCC) 20 years after the 
infection is 1-5%. In general, hepatitis C - asymptomatic disease that is often diagnosed by chance, for which it is called «gentle 
killer». The prevalence of CHC is caused by the lack of a vaccine and that allow minimising the risk of disease, unlike hepatitis B, 
in which the vaccine is assigned to each newborn child. Having access in Kazakhstan to guaranteed free antiviral therapy (AVT), in 
contrast to other foreign countries, it allows our population to receive the necessary treatment regardless of the stage and severity 
of the CHC.  Methods: A retrospective study was conducted at the University Hospital in Almaty by outpatient card of 53 patients. 
During 2013-2014 It was identified 37 patients with a CHC diagnosis, in 16 patients - CHC with an outcome in hepatic cirrhosis, 
class A by Child-Pugh Score. Among the first group (CHC patients) were 20 males, 17 females, average age was 50.4 years. In the 
second group (patients with liver cirrhosis in the outcome of CHC) were 8 males, 9 females, average age was 59.6 years. Methods: 
clinical, laboratory, biochemical, instrumental and statistical. Results: In the study of patient’s anamnesis of life were established 
parenteral HCV infection factors, among which is one of the most common factor can be noted surgical interventions (54%) in 
both groups. The most common patients’ complaints with CHC and liver cirrhosis in the outcome of CHC were weakness, fatigue, 
decreased ability to work. Clinical picture: yellowness of the skin, scleral icterus of the varying degrees of severity, hepatic signs 
(telangiectasia, palmar erythema) were detected in 37 CHC patients. Genotyping was performed in 32 patients (60.4%). Antiviral 
therapy including pegylated interferon and ribavirin, has been carried out in 3 patients from the first group and 4 patients of the 
second group, of whom 3 had recurrent CHC. Conclusion: Thus, our research has shown the highest frequency of occurrence in 
the history of the patients - surgical interventions (54%) and blood transfusion (29%). The clinical picture of patients with CHC 
and cirrhosis in the outcome of CHC prevailed nonspecific complaints such as weakness, fatigue and reduced work capacity; for 
patients with HCV the most characteristic symptoms were hepatic signs and for patients with liver cirrhosis in the outcome of HCV 
- hepato-splenomegaly. Extrahepatic manifestations such as joint diseases (13.2%) were predominant in patients of the first group. 
The highest prevalence between the two groups of patients received HCV genotype 1b.increases - in passive decreases after ES. We 
cannot explain this phenomenon. Therefore, to clarify these issues and to determine the source of cfDNA in CSF further studies are 
needed.
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INTRODUCTION

Due to the ubiquity and high incidence of viral 
hepatitis are a serious medical and social problem 
for the population. According to WHO, one third of 
the world population is infected with various types of 
hepatotropic viruses, from which chronic hepatitis C 
(CHC) affects 130-150 million people. 

It is expected that by 2015-2020 number of people 
infected with hepatitis C virus will double in the 
world. [1] CHC represents diffuse liver disease, 
which is characterised by inflammation and necrosis 
of liver parenchyma, remaining for six months or 
more. On a share of CHC is accounted for more than 
70% of all chronic liver diseases. The high degree of 
chronisation and later establishment of the presence 
of HCV infection are caused by rarity of icteric form 
of acute hepatitis C (no more than 15% of cases), a 
significant share of latent and oligosymptomatic forms 
of CHC, including at the stage of hepatic cirrhosis. 
Extrahepatic manifestations in the acute stage of 
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the disease can significantly prevail over the actual 
symptoms of liver damage, which leads to errors in 
diagnosis and as a consequence of the transition to the 
chronic form of the disease [2].

Hepatitis C virus (HCV) is the causative factor of 
20-40% of cases of liver cirrhosis (LC) and 1-4% 
of hepatocellular carcinoma. [3, 4, 5, 6, 7]. Every 
year from related with hepatitis C liver diseases, die 
about half a million people. The prevalence of CHC 
is caused by the lack of a vaccine and that allow 
minimising the risk of disease, unlike hepatitis B, 
in which the vaccine is assigned to each newborn 
child. Having access in Kazakhstan to guarantee 
free antiviral therapy (AVT), in contrast to other 
foreign countries, it allows our population to receive 
the necessary treatment regardless of the stage and 
severity of the HCV.

METHODS

Objective: study of course features of the chronic 
hepatitis C and liver cirrhosis in the outcome of CHC, 
the estimated prevalence of HCV various genotypes 
and effectiveness of the AVT.

A retrospective study was conducted at the University 
Hospital in Almaty by outpatient card of 53 patients. 
During 2013-2014 It was identified 37 patients with a 
CHC diagnosis, in 16 patients - CHC with an outcome 
in hepatic cirrhosis, class A by Child-Pugh Score. 
Among the first group (CHC patients) were 20 males, 
17 females, average age was 50.4 years. In the second 
group (patients with liver cirrhosis in the outcome of 
CHC) were 8 males, 9 females, average age was 59.6 
years.

Methods: clinical, laboratory, biochemical, 
instrumental and statistical. The clinical method 
is based on the collection of anamnesis of disease 
and life, physical examination data; laboratory and 
biochemical methods included the determination 
in blood Hb level, platelet count, ESR, alpha-FP, 
ALT, AST, GGTP, thymol test, enzyme-linked 
immunosorbent assay (ELISA), polymerase chain 
reaction (PCR). To instrumental methods include 
ultrasound, CT, MRI, elastography (Fibroscan) of 
the liver; statistical method was performed using 
STATISTICA v6 programme.

RESULTS

The highest percentage of CHC prevalence was 

observed in persons of Kazakh nationality - 26 patients 
(49%), among which from the first group were 17 
patients, from the second group - 9 patients; Russian 
nationality patients revealed 16 (30.2%) of these 10 
patients - from the first, 6 patients - from the second 
group. Patients of Uighur nationality amounted to 
6 (11.3%) , from the first group accounted 4,  from 
the second group - 2; From Uzbek nationality were 
3 patients (5.7%),  from the first group - 2, from the 
second group - 1; the remaining 2 patients (3.8%) of 
Korean nationality from the first group.

Analysis of prevalence of CHC and hepatic cirrhosis 
in the outcome of CHC depending on the place of 
residence: from the first group the negotiability from 
Almaty was 18 patients, in the second group - 14; 
negotiability from Almaty region in the first group - 
10 patients, in the second group - 5; from Shymkent 
applied by 1 patient from each group; the rest of the 
patients were from the first group - from Kyzylorda - 
2 patients, Atyrau - 1 patient, Karaganda - 1.

In the study of anamnesis were established parenteral 
HCV infection factors: surgical interventions 
revealed in 36 patients (54%) from the first group - 
in 26 patients, from the second group - 10 patients; 
blood transfusions generally carried out to 17 patients 
(29%): for 11 patients in the first group, 6 patients 
from the 2 groups; frequent visits of beauty salons, 
not complying with the applicable level of sterility of 
the instruments found in 7 patients (12%) from the 
first group - in 5, and the second group - in 2 patients, 
carried over viral hepatitis B - in 2 patients (3%) from 
the first group and drug addiction - in 1 patient (2%) 
from the second group [9, 10, 11].

The most common patients’ complaints were 
weakness, fatigue, decreased ability to work. The 
rest of the complaints were caused by extrahepatic 
manifestations (arthralgias, a skin rash, pain in the 
lumbar region, etc.) and comorbidities. Clinical 
picture: yellowness of the skin, scleral icterus 
of the varying degrees of severity, hepatic signs 
(telangiectasia, palmar erythema) were detected in 
37 CHC patients. From them, jaundice, generally 
in 8 patients (11.7%): in 5 patients of the first and 
3 patients of the second group; hepatic signs were 
detected in 29 patients (42%): 17 patients of the first 
and 12 patients of the second group. Hepatomegaly 
was observed in 18 patients (26%), 8 patients of them 
of the first group, 10 patients - of the second group;the  
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Fig.1. The distribution of patients by nationality 

Fig.2. Distribution by infection factors 

total number of patients with splenomegaly was 14 
patients (20.3%) of them 3 patients - of the first, 11 
patients - of the second group. The liver and spleen 
increasing was confirmed by ultrasound, CT, MRI. 
Extrahepatic manifestations by way of endocrine 
diseases, particularly diabetes were marked in 2 

patients (3.8%) of the first group, hypothyroidism in 
1 patient of the second group; signs of rheumatic 
diseases (arthritis, arthralgia) were found in 7 patients 
(13.2%), of which 5 patients - of the first,  2 patients- 
of the second group; dermal diseases: dermatitis - in 
3 patients (7.5%) of the first group, papulosis - in 1 
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patient (1.9%) of the second group; renal diseases in 
the form of glomerulonephritis in 1 patient (1.9%) of 
the second group.

The presence of comorbidities in patients predisposes 
to the incidence of CHC, contributes to the progression 
and development of its complications. 

Fig. 3. Physical examination data of the patients with chronic hepatitis C and hepatic cirrhosis in the outcome of CHC 

Fig. 4. Distribution of patients according to the presence of comorbidities 
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81 
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14 patients (32.5%), in addition to the incidence of 
chronic hepatitis C and cirrhosis of the liver, had 
chronic gastritis, of them 8 patients of the first and 
6 patients of the second group; 13 patients (29.6%) 
suffered from gallstones (cholelithiasis), from which 8 
patients - of the first,  5 patients - of the second group; 
the number of patients, suffering from hypertension, 
was 9 (20.5%), of them 5 patients - of the second 
group; the number of patients, suffering 

from hypertension, was 9 (20.5%), of them 5 patients - 
of the first, 4 patients - of the second group; 4 patients 
(9%) suffered from coronary heart disease (CHD), 3 
of them are patients of the first group, 1 patient - of 
the second group; in 1 patient (5%) of each group an 
accompanying disease was fatty liver [12].

In 30 patients from 53 were performed clinical blood 
analysis, in the remaining 23 patients missing country 

Fig. 5. Average values of clinical and biochemical blood tests data. A. CHC (n=19); B. Hepatic cirrhosis in the 
outcome of CHC (n=11)

Fig. 6. Distribution of patients with HCV genotypes 
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data for clinical analysis of blood due to a number of 
reasons (primary uptake, etc.). It is noteworthy that in 
the vast majority of cases, the patients learned about 
the presence of CHC in the seeking and laboratory 
studies (↑ALT, AST) regarding other diseases.

In the study of HCV markers, all patients had 
antibodies to HCV. The viral load was determined in 
16 patients (30%), of which 4 patients from the first 
and 3 patients from the second group with high levels 
of viremia (more than 2 million cop / ml); 4 patients 
from the first and 5 patients from the second group 
with low levels of viremia (less than 2 million cop / 
ml). 

Genotyping was performed in 32 patients (60.4%), the 
rest of 21 patients confined themselves carrying out 
ELISA, due to the high cost of PCR; Among the 32 
patients HCV genotype 1b was detected in 18 patients 
(56%) - 10 patients of the first and in 8 patients of the 
second group; genotype 1 ab in 1 patient (3%) of the 
first group. 4 patients (12,5%) had 2 genotype, by 2 
patients in each group; 3 ab genotype was observed in 
6 patients (19,3%), 4 patients of the first and 2 patients 
of the second group, in 2 patients (6.2%) of the first 
group – 3rd genotype; in 1 patient (3%) of the second 
group 3a genotype. 

4 patients of the second group had a liver 
elastography, of them F2 by Metavir - in 1 patient, 
F4 - in 3 patients [15]. Antiviral therapy including 
pegylated interferon and ribavirin, has been carried out 
in 3 patients from the first group and 4 patients of the 
second group, of whom 3 had recurrent CHC. Thus, 
the the duration of AVT in patients with genotype 1b 
was 48 weeks, in patients with genotype 3 - 24 weeks 
[16, 17, 18,19, 20].

DISCUSSION AND CONCLUSION

Thus, our investigation revealed the presence of 
a relatively large number of patients of Kazakh 
nationality (49%), due to its prevalence in Kazakhstan 
and later negotiability. Surgical interventions (54%) 
and blood transfusion (29%) were the most common 
factors for HCV infection. The clinical picture of 
patients with CHC and cirrhosis in the outcome 
of CHC prevailed nonspecific complaints such as 
weakness, fatigue and reduced work capacity; for 
patients with CHC the most characteristic symptoms 
were hepatic signs and for patients with liver cirrhosis 
in the outcome of HCV - hepato-splenomegaly. 

Extrahepatic manifestations such as joint diseases 
(13.2%) were predominant in patients of the first 
group. In most patients, the CHC diagnosed during 
laboratory investigations (↑ALT, AST) regarding 
other diseases, while registration of sanatorium cards, 
in employment. The highest prevalence between the 
two groups of patients received HCV genotype 1b. 
Early diagnosis, prescription of AVT and commitment 
of CHC patients is extremely necessary due to the risk 
probability of the hepatic cirrhosis and hepatocellular 
carcinoma formation in 5-20% of patients in 10-25 
years after infection.
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ABSTRACT

Background:  Tyrosinated tubulin is unique modification of α-tubulin. Its expression has been studied it number of cancer cells and 
was found different from normal cells. In this research, we aim on finding similar changes in epithelial cells of colonic mucosa in 
Crohn’s disease and ulcerative colitis. We consider that it may be valuable for their diagnostics and treatment.  Methods: Analysis 
was performed on colonic mucosa biopsy fragments: 160 pieces from patients with inflammatory bowel diseases and 52 of patients 
with normal colonic mucosa. Sections were stained by hematoxylin and eosin to study morphological changes in mucosa. In 
addition, sections were stained by double immunofluorescence method with antibodies to cytokeratin and tyrosinated tubulin. To 
evaluate its expression ImageJ software was used.  Results: Expression of tyrosinated tubulin was found both in epithelium of 
inflamed and normal mucosa. This protein was highly expressed in inflammatory bowel diseases (100,5 (95%CI 94,0-107,0) vs. 
84,0 (95%CI 77,7-90,3), p<0,01). Similar change of expression was found separately in Crohn’s disease (133,2 (95%CI (118,6-
147,8) vs. 84,0 (95%CI 77,7-90,3), p<0,01). Moreover the level of tyrosinated tubulin was dependent on inflammation activity: 
119,5 (95%CI 105,7-133,2) in sites of active inflammation vs. 167,9 (95%CI 132,0-203,8) in sites with non-active inflammation, 
(p=0,05). In ulcerative colitis the expression of tyrosinated tubulin did not significantly differ from normal control. Conclusion: In 
inflammatory bowel diseases expression of tyrosinated tubulin is increased in colonic mucosa epithelium. These changes are mainly 
seen in Crohn’s disease and depend on activity of inflammation.
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INTRODUCTION

Microtubules are the main protein structures of cell 
cytoskeleton. They are critically important for cell 
shaping, mitosis, intracellular transport and secretion. 
Microtubules consist of αβ-tubulin heterodimer. Both 
α- and β-tubulin subunits have numerous isoforms 
and posttranslational modifications, some of them 
are unique. In this work, we were concentrated on 
posttranslational modification of α-tubulin known as 
tyrosinated tubulin (Tyr-tubulin). 

Primary form of α-tubulin after translation is mostly 
tyrosinated (ends on C14-tyrosine) [1, 2]. Tyr-tubulin 
is a predominant modification of α-tubulin in cell 
[3]. It is known to build labile microtubules, rich 
in dynamic structures such as mitotic spindle and 
interface network [2, 3, 4, 5]. Tyrosine can be removed 
by tubulin-tyrosine carboxypeptidase. Product of 

such reaction is called glutaminated tubulin (Glu-
tubulin) - as it ends on glutamate on C-terminus. Glu-
tubulin is a predominant type of α-tubulin in stable 
microtubules, which build axonemes, basal bodies and 
flagellum [2, 4, 6]. It can be retyrosinated by tubulin 
tyrosine ligase (TTL) [2, 4]. By these reactions, the 
dynamic equilibrium of Tyr- and Glu-tubulin in cell 
is maintained. Biochemistry of these modifications is 
moreless understood, but their biological role is still 
uncertain. 

The ratio of different tubulin subtypes in microtubules 
of cytoskeleton is not a constant value. It was shown 
that microtubules remodelling is necessary for 
neuronal [7, 8] and muscular [9] differentiation. This 
process is characterised by changes of expression 
of different tubulin subtypes. The turnover of 
predominant modification of α-tubulin from 
tyrosinated to detyrosinated and back is particularly 
important for epithelial cell polarisation [10, 11].  

Disruptions of tubulin remodelling was found 
in number of pathologic conditions. Changes of 



26ISJM | VOLUME 2 | No 1 | 2016 http://isjm.kaznmu.kz/

 
                                                                           ORIGINAL PAPERS
expression of Tyr-tubulin is best studied in cancer 
cells of different tissues. However, there are no 
studies of different tubulins in epithelial cells during 
inflammation.

Inflammatory bowel diseases (IBD) consist of 
Crohn’s disease (CD) and ulcerative colitis (UC). 
In UC and in most cases in CD inflammation affects 
colonic mucosa. This chronic remitting-relapsing 
inflammation is believed to have an autoimmune 
origin. However little is known about its origin. CD 
and UC are much alike in morphology. This makes 
differential diagnosis difficult. We consider that 
microtubules remodeling, similar to those in cancer 
cells, might be a part of pathogenetic chain in these 
diseases.  Such findings may be valuable in future for 
discovering new diagnostic features of CD and UC 
and making new effective targeting drugs. 

Objective of this research: evaluation of expression 
of Tyr-tubulin in colonic mucosa epithelium in IBD. 

METHODS

160 biopsy fragments of colonic mucosa were selected 
for our study. They were obtained during colonoscopy 
in patients with chronic colitis: 27 UC (13 female, 14 
male; mean age 34,4±6,2) 12 CD (8 females, 3 males; 
mean age 36,2±10,3) and 1 case of undifferentiated 
colitis. 52 biopsy fragments were obtained from 
patients, to whom colonoscopy was performed as a 
part of differential diagnostic algorithm. 8 patients 
had chronic diarrhea, 3 – cases anemia and 3 – 
abdominal pain. IBD and other conditions that affect 
colonic mucosa were excluded. Following diagnoses 
were established: 1 case of celiac disease, 3 cases 
of B12-deficient anemia, 9 cases of irritable bowel 
syndrome, multiply sclerosis - 1 case. These patients 
were combined in control group (10 females, 4 males; 
mean age 51,8±10,0).

Biopsy samples were taken by standard diagnostic 
procedure – minimum 2 fragments per segment of 
colon. Biopsy fragments from 2 segments of colon 
were used in analysis. For IBD the most affected 
segments were chosen. 

All samples were fixed in 10% neutral buffered 
formalin and mounted in paraffin, 4 μm sections were 
made. All sections were stained by hematoxylin and 
eosin. Then morphologic analysis was performed. 
Presence and grade of inflammation were assessed. 

All sections of IBD group were then divided into 2 
subgroups: with active inflammation (sections with 
epithelial destruction or intraepithelial neutrophils) 
and non-active inflammation (sections with only 
architectural abnormalities or changes of lamina 
propria infiltrate). 

Tyr-tubulin detection was performed by double 
immunofluorescence method. Primary mouse 
antibodies: anti-Tyr-tubulin (clone TUB-1A2, isotype 
IgG3, Sigma-Aldrich), anti-cytokeratin (clone AE1/3, 
isotype IgG1, DAKO), in 1:800 and 1:400 dilution 
respectively. Secondary duck antibodies: anti-IgG3 
(AlexaFluor® 488) and anti-IgG1 (AlexaFluor® 
555) - MolecularProbes, Invitrogen, in dilution 1:200. 
DAPI was used for nuclear staining. For antigen 
retrieval sections were heated for 2,5 min in citrate 
buffer solution (pH 6) in DAKO Pascal chamber. To 
block nonspecific binding sections were treated with 
1% cow serum albumin for 30 min. Primary antibodies 
were incubated at 4°C overnight. For negative control 
staining an Isotype Control For Mouse Primary Ab 
was used (MolecularProbes, Invitrogen). All sections 
were mounted in anti-fading reagent (DAKO). 

Assessment and photography of slides were 
performed on Leica DM5000B microscope with Leica 
DFC420C camera on ×200 magnification. Pictures of 
immune-stained sections were taken at 3 fluorescent 
channels: A4 (blue, DAPI), L5 (green, Tyr-tubulin), 
Y3 (red, cytokeratin). 1 or 2 photos have been taken 
per section. 

Images then were analyzed by program ImageJ 
ver.1.47t. Epithelial structures were selected 
on cytokeratin channel. Mask of this selection 
was transferred on Tyr-tubulin channel where 
mean fluorescence intensity was measured. All 
measurements were normalized to one of normal 
control samples repeating in every staining series.

Data were analyzed in programs STATISTICA (ver. 
10.0.228.2) and Microsoft Excel 2013.

RESULTS

Tyr-tubulin was positively detected in colonic mucosa 
epithelium of all studied sections. It was spread 
equally throughout cell space. Expression of Tyr-
tubulin was found significantly higher in IBD group
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Group Number of biopsy fragments
Mean

- 95% 

Confidence interval

+ 95% 

Control 52 84.0 77.7 90.3
IBD 160 100.5 94.0 107.0

Active inflammation 120 96.2 89.2 103.2
Non-active 

inflammation
40 113.3 97.9 128,6

CD 44 133.2 118.6 147.8
Active inflammation 34 119.5 105.7 133.2

Non-active 

inflammation
10 167.9 132.0 203.8

UC 113 88.2 81.6 94.9
Active inflammation 83 88.4 80.5 96.2

Non-active 

inflammation
30 90.2 79.3 101.0

Image 1. Fluorescence of Tyr-tubulin. (A) normal control, (B) IBD

Table 1.  Levels of expression in studied groups
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(Image 1, Table 1, p<0,01). Moreover we found that 
this increase is dependent on activity of inflammation 
(p=0,04, Table 1, Image 2А). These distinctions 
happened to be statistically significant only for CD 
(Image 2B). The highest level of expression was found 
in non-active inflammation samples of this group

(Table 1, Image 3A). Comparative analysis in UC 
failed to find any significant difference neither 
between UC and control group, nor between samples 
with different activity of inflammation (Image 2B, 
3B).

Image 2. (А) Expression of Tyr-tubulin in samples with different inflammation activity (B) Expression of Tyr-
tubulin in UC and CD. * - р<0,05; ** - p<0,01; *** - p<0,001.

Image 3. Expression of Tyr-tubulin in samples with different inflammation activity for patients with CD (А) and UC 
(B) * - р<0,05; ** - p<0,01; *** - p<0,001.
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DISCUSSION AND CONCLUSION

In present study we investigated expression of Tyr-
tubulin in epithelium of normal and inflamed mucosa. 
There was no qualitative differences in distribution 
of this modification in epithelial cell. Tyr-tubulin 
was seen in all studied samples was spread equally 
alongside cell space. As predominant modification of 
α-tubulin, especially in interphase network, it is not 
expected to concentrate at cell margins. It was proved 
to be true: in MDCK cells Tyr-tubulin concentration 
was equal at basal and apical pole [11].  

We found distinctions in expression of Tyr-tubulin 
during quantitative analysis. Level of expression was 
elevated in IBD. However, it was unexpected that 
these changes were significant only for CD. During 
analysis, we have detected a number of samples from 
UC patients where expression of Tyr-tubulin was 
also elevated. However, we failed to find any other 
similarities among them. We consider that level of 
Tyr-tubulin in colonic epithelial cells in UC patients 
also changes, but less frequently than in CD. Perhaps 
further analysis on this point will make it clear. It is 
early to state that expression of Tyr-tubulin do not 
change in UC.

In CD level of expression was dependent on activity 
of inflammation. Highest level was detected in non-
active inflammation subgroup. The hallmark of 
inflammation is based on predominance of reparative 
and destructive processes in mucosa. Thus, erosions 
and intraepithelial neutrophils that are signs of active 
inflammation are morphological manifestations of 
destruction of epithelium. Reparation manifests with 
architectural abnormalities of epithelium. It is a result 
increased cell division rate. Therefore, there might be 
a connection between overexpression of Tyr-tubulin 
in mucosa epithelium and reparative changes in it.

Level of Tyr-tubulin in cell was found to depend on 
its differentiation state. Thus undifferentiated tumor 
cells of neuroblastoma had little of tyrosinated 
tubulin [7]. Artificially grown sarcomas in nude mice 
contained cells with suppressed TTL activity and 
decreased Tyr-tubulin expression [12]. These cells 
had selective advantage among others. Suppressed 
TTL activity was also seen in cells of invasive front 
of breast cancer [13]. However opposite results was 
found in colon adenocarcinoma: less differentiated 
cells contained more Tyr-tubulin [14].

Different tubulin modifications were studied in 
myogenic, fibroblastic and epithelial cell lines during 
differentiation [9, 10, 11].  Overexpression of Glu-
tubulin was seen on early stages of differentiation 
before cell-cell contacts had been formed. After that 
in sub-confluent fibroblastic and epithelial cells and 
in myocytes after fusion, expression of Tyr-tubulin 
was seen to increase. 

Thus, low expression of Tyr-tubulin in undifferentiated 
cancer cells may result from loss of differentiation 
potency. The predominant modification of α-tubulin 
in these cells is detyrosinated. In normal cells on 
late stages of differentiation expression Tyr-tubulin 
apparently increased. 

Overexpression of Tyr-tubulin in epithelial colonic 
mucosa cells in IBD demonstrates their similarity to 
sub-confluent epithelial cells. Probably increase of 
expression of Tyr-tubulin in epithelium arises from 
increase of poorly differentiated cells in it.

Conclusion

In inflammatory bowel diseases expression of 
tyrosinated tubulin is increased in colonic mucosa 
epithelium. These changes are mainly seen in Crohn’s 
disease and depend on activity of inflammation.
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ABSTRACT

Introduction: Listeriosis is an acute infectious disease caused by Listeria monocytogenes, and characterized by fever, general 
intoxication, polymorphism of clinical symptoms and signs, preferentially affecting lymphoid organs, the central nervous system and 
developing mononuclear reaction in peripheral blood. At the present time, the incidence of listeriosis in Kazakhstan is characterised 
by pronounced territorial inequality. There is a high activity of epizootic and epidemic processes of listeriosis in urban centers, as 
evidenced by the pronounced tendency of morbidity increase in high-urbanized regions with developed public catering network 
and centralized storage of agricultural commodities, high infection rate among people in urban areas. Methods: In the present 
paper we have analyzed medical records of 55 pediatric patients with listeriosis under the age from infants to 14 years, who were 
undergoing inpatient treatment in the Municipal Clinical Hospital for the Infectious Diseases of Children in Almaty, for the period  
between  2013 and  2015. The diagnosis was confirmed based on clinical and laboratory findings. Results: The listeriosis cases were 
confirmed by laboratory analyses using bacterial examination and serological test through passive hemagglutination test (PHAT) 
in conjunction with the method of enzyme-linked immunosorbent assay (high-titered IgG) or separately, as well as PCR was used. 
There were taken the following materials for culturing: blood, urine, feces, nasopharyngeal washings, and blood for PCR assay. 
Conclusion: Primary generalized listeriosis amounted to 36.4% (20 cases) among other forms of the disease in children. Proportion 
of patients with a severe form of listeriosis amounted to a half of the investigated patients 56.4% (31 cases). At the present time, 
the principal form of listeriosis in children remains single-agent infection 69.0% (38 cases). Polymorphism of listeriosis clinical 
manifestations make more difficult early diagnostics, thus, in more than a half of the cases 69.1% (38 cases) the patients were 
admitted to the hospital with erroneous diagnoses.
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INTRODUCTION

Listeriosis is an acute infectious disease caused 
by Listeria monocytogenes, and characterized by 
fever, general intoxication, polymorphism of clinical 
symptoms and signs, preferentially affecting lymphoid 
organs, the central nervous system and developing 
mononuclear reaction in peripheral blood [1].    

At the present time, the incidence of listeriosis in 
Kazakhstan is characterised by pronounced territorial 
inequality. There is a high activity of epizootic and 
epidemic processes of listeriosis in urban centers, as 
evidenced by the pronounced tendency of morbidity 
increase in high-urbanized regions with developed 
public catering network and centralized storage 

of agricultural commodities, high infection rate 
among people in urban areas [4]. According to the 
World Health Organization, the annual incidence 
of listeriosis in the world is from 2 to 3 cases per 1 
million population. Listeria is equally distributed 
on all continents, in all countries, regardless of the 
environment and social well-being.

Various species of rodents serve as a source and 
reservoir of the infection. The infectious agent can 
be detected in wild and domestic animals. They shed 
Listeria with urine, feces, milk, nasal secretion[12]. 

Alimentary route is a most often channel of infection for 
humans, when they are eating Listeria-contaminated 
meat and dairy products, and drink infected water; 
the infection also can be transferred by airborne dust 
and through nonpercutaneous channel of infection 
(when contacting with infected animals), diaplacental 
and intrapartum routes (when the infectious matter is 
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ingested with amniotic fluid). All population groups, 
especially children of early age, are amenable to 
listeriosis [2].

The disease occurrence is reported year-round, but its 
maximum falls on spring-and-summer period [3].  

The Listeria’s ability to develop into the L-form 
and parasitize intracellularly causes the listeriosis’ 
tendency to lingering and chronic progression of 
the disease, possibility of latent forms and bacteria 
carrying[13,14] 

METHODS

The aim of the research was to identify clinical and 
laboratory features of listeriosis in children from in-
fants to 14 years in modern times.

In the present paper we have analyzed medical records 
of 55 pediatric patients with listeriosis under the age 
from infants to 14 years, who were undergoing inpa-
tient treatment in the Municipal Clinical Hospital for 
the Infectious Diseases of Children in Almaty, for the 
period between 2013 and 2015.  The diagnosis was 
confirmed based on clinical and laboratory findings. 
We investigated children by age, gender. 

Age-dependent features: 1) 0-1 years: 6 children; 2) 
1-3 years: 19 children; 3) 3-7 years: 11 children; 4) 
7-14 years: 19 children. Gender-dependent features: 
1) Girls: 27 children; 2) Boys: 25 children.

We conducted a statistical processing of Student’s. 
Method for calculating the Student t-test. The listeri-
osis cases were confirmed by laboratory analyses us-
ing bacterial examination and serological test through 
passive hemagglutination test (PHAT) in conjunction 
with the method of enzyme-linked immunosorbent 
assay (high-titered IgG) or separately, as well as PCR 
was used. There were taken the following materials 
for culturing: blood, urine, feces, nasopharyngeal 
washings, and blood for PCR assay.

In recent years, the problem of diseases caused by 
zoogenous infections remains in the spotlight not 
only for infectious disease physicians but for differ-
ent medical specialists as well [5.6]. Based on current 
knowledge of the listeriosis clinical pattern, we may 
consider that there is no a pathognomonic symptom 
of this disease, which can definitely evidence this 
infection. A variety of clinical progression of zooge-
nous infections is expressed in various forms and de-

grees of lesions in organs and systems, complications 
occurrence and different periods of convalescence 
[7], including listeriosis in children. Despite its prev-
alence and widespread increase in incidence, clinical 
and laboratory diagnostics of the concurrent infection 
(listeriosis + yersiniosis) in children pose the greatest 
difficulty for pre-admission diagnosing [8]. 

We conducted a statistical processing of Student’s. 
Significant polymorphism of listeriosis clinical mani-
festations, polysystemic affect, similarities with other 
infectious and somatic diseases often make more dif-
ficult to determine a diagnosis. This increases the role 
of laboratory diagnosis. There were taken the follow-
ing materials for culturing: blood, urine, feces, naso-
pharyngeal washings for zoogenous infections [10].

RESULTS

According to V. Timchenko classification (2001), 
listeriosis in our examined children from infants to 14 
year was found in the following forms: primary gen-
eralized in 36.4% (20 cases), anginose in 14.5% (8 
cases), oculoglandular in 1.8% (1 case), mononucle-
osis-like in 3.6% (2 cases), gastrointestinal in 1.8% 
(1 cases), acute febrile in 1.8% (1 case), recrudescent 
in 5.5% (3 cases), secondary generalized in 1, 8% (1 
case), chronic in 1.8% (1 case), and in the form of 
concurrent infection in 30.9% (17 cases). Out of all 
children there suffered from recurrent type of listeri-
osis 3 children.

DISCUSSION AND CONCLUSION

In the age-adjusted listeriosis incidence rate, frequency 
of the disease was reported in young and school-
age children in equal proportions 34.5% (19 cases), 
followed by frequency of the disease in children of 
preschool age 20.0% (11 cases), the least incidence 
rate was in infants, it was of 10.9% (6 cases).     

There were no gender-dependent difference in 
listeriosis incidence rate: 51.92% (27 cases) in girls 
and 48.0% (25 cases) in boys. The listeriosis cases 
was reported year-round, but the incidence maximum 
coincided with spring and summer seasons (in April 
and May it was of 21.82% (12 cases) in each month). 
The listeriosis incidence rate was 69.0% (38 cases) 
as a single-agent infection, 30.9% (17 cases) as a 
concurrent infection, and in 23.6%(13) of these cases 
it was listeriosis in combination with Yersiniosis. 
There have not been found any differences in 
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Fig. 2. Sex differences in the incidence of listeriosis
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incidence of severe and moderate forms of listeriosis: 
in 56.36% (31 cases) it was severe, in 43.64% (24 
cases) moderate. Fever is still the guiding infectious 
pathology syndrome of childhood 81.82% (45 cases) 
. In 100% of patients the disease was of acute onset 
with the body temperature rise, and in 23.6% (13 
cases) of the children it was above 39.0 C [16].

Symptoms of general intoxication of varying 
intensities occurred in 100% of the children and were 
observed in the setting of hyperthermia, and they were 
disappearing with the body temperature recovery. 

Exanthema appeared in 27.2% (15 cases) of the 
patients: in 5.4% (3 cases) of the cases it was papular 
rash, non-confluent and truncal predominance, less 
often facial; in 21.8% (12 cases) it was punctate 
rash spreading all over the body, often on the upper 
extremities. 

Since the first day of the disease, lymph nodes were 
involved in the pathologic process. Polyadenopathy 
was reported in 63.6% (35 cases) of the patients, local 
lymph nodes enlargement in 20% (11 cases) of the 
pediatric patients. There were no gross pathological 
changes in the enlarged lymph nodes; generalised 
reaction in all groups of peripheral lymph nodes 
can be considered as a common infectious-allergic 
reaction. 

The respiratory system impairment was in the form 
of dry cough in 25.4% (14 cases) of the children, and 
purulent angina in 10.9% (6 cases). Oropharyngeal 
hyperemia was reported in 94.5% (52 cases) of the 
cases [17]. In the middle of the disease, the liver and 
spleen were involved in the pathologic process. The 
most common clinical signs of liver involvement 
were its moderate enlargement and induration. 
Hepatomegaly was reported in 14.5% (8 cases) 
of the children, splenomegaly in 3.64% (2 cases). 
Blood chemistry test has shown hyperbilirubinemia 
with two-threefold transaminase level increase 
(ALT, AST) in 29.4% (10 cases) of the patients. 
The gastrointestinal tract involvement in the form 
of vomiting was reported in 30.9% (17 cases) of the 
cases, loose stool in 18.1% (10 cases) [15,18].  

Pronounced inflammatory changes in haemogramma 
were observed in 54.5% (30 cases) of the children, 
and in 45.4% (25 cases) it was characterized by 
leukocytosis, in 63.3% (19 cases) of the patients by 
neutrocytosis with stab neutrophile left deviation, 

in 23.6% (13 cases) of the children erythrocyte 
sedimentation rate was increased to more than 30 
mm/hour (in 7.3% (4 cases) of them it was up to 67 
mm/hour). Lymphocytosis was reported in 35.0% (14 
cases) of the children [9].

In our studies the disease in the form of concurrent 
infection (listeriosis + yersiniosis) was diagnosed in 
23.6% (13 cases) of the children, and this was likely 
reason for neutrocytosis shown in haemogramma 
more frequent than lymphocytosis, which is more 
typical for listeriosis.

Studying epidemiological anamnesis revealed that 
81.8% (45 cases) of the children had been in constant 
contact with pets (cats, dogs), 72.7% (40 cases) of the 
patients live in separate houses, where there are small 
rodents (mice, rats) [21]. 

Conclusions

1. Primary generalized listeriosis was the most 
frequently observed form of the disease 36.4% (20 
cases);

2. Proportion of patients with a severe form of 
listeriosis amounted to a half of the investigated 
patients 56.4% (31 cases);

3. The most common symptoms of listeriosis in 
children were oropharyngeal impairments 94.5% 
(52 cases), fever 81.8% (45 cases), polyadenopathy 
63.6% (35 cases), catarrhal symptoms 45.4% (25 
cases);

4. At the present time, the principal form of listeriosis 
in children remains single-agent infection 69.0% (38 
cases). 

5. Polymorphism of listeriosis clinical manifestations 
make more difficult early diagnostics, thus, in 
more than a half of the cases 69.1% (38 cases) the 
patients were admitted to the hospital with erroneous 
diagnoses.

ACKNOLEDGEMENTS    

The authors thank Gulnar Onalbayeva, PhD, Associate 
Professor of the Department of Childhood Infections, 
Asfendiyarov Kazakh National Medical University, 
Almaty, Kazakhstan, for support and help with the 
paper.

CONFLICT OF INTEREST



36ISJM | VOLUME 2 | No 1 | 2016 http://isjm.kaznmu.kz/

 
                                                                           ORIGINAL PAPERS
The authors confirm that this article content has no
conflicts of interest.

AUTHOR CONTRIBUTION

All authors contributed to the study design, 
interpretation of the literature data, and the manuscript
drafting. All authors read and approved the final 
version of the manuscript for publication. Research 
was supported by ISTC №В1636 and ГПНИ №1.2.42.

ORCID

Aizhan Begimkulova http://orcid.org/0000-0002-
8969-3944
Ayaulym Tolegenova http://orcid.org/0000-0002-
4813-1398
Kainar Bekmurat  http://orcid.org/0000-0001-5731-
3241 

REFERENCES

1. Uchaikin VF. Rukovodstvo po infektsionnym 
boleznyam u detey (Guidance on infectious diseases 
in children). GEOTAR, Moscow, 2002, p. 610-616.

2. Timchenko VN, Bystryakova LV. Infektsionnye 
bolezni u detey (Infectious diseases at children). 
SpetsLit, St. Petersburg, 2001, p. 504-508.

3. Uchaikin VF, Nisevich NI, Shamsheva OV. 
Infektsionnye bolezni u detey (Infectious diseases at 
children). GEOTAR, Moscow, 2010, p. 596-602.

4. Epidemiolgicheskiye aspekty listerioza v 
Kazakhstane (Epidemiological aspects of listeriosis 
in Kazakhstan). Available from: http://avtoreferats.
com/article/view/id/15300 [accessed on November 
10, 2015]. 

5. Tartakovsky IS. Listerii: rol’ v infektsionnoy 
patologii cheloveka I laboratornaya diagnostika 
(Listeria: role in human infectious pathology and 
laboratory], clinical microbiology and antimicrobial 
chemotherapy).  2000: 2; 20-30.

6. Cherkasy Maleev VV, Ladnyi VI, Minaeva 
NZ. Epidemiologiya I profilaktika listerioza. 
Metodicheskiye ukazaniye (Epidemiology and 
prevention of listeriosis. Methodical instructions). 
M.:  Federal CSES Russian MoH, 2002, p. 12.

7. Keltsev VA, Gasilina ES, Prosvirov E.Yu., 
Santalova G.V., Klebanova O.R. Izbrannye lektsii po 

detskim infektsionnym boleznyam (Selected lectures 
on pediatric infectious diseases). Sodruzhestvoplyus, 
Samara, 2001, p. 252

8. Germanenko IG, Lisitskaya TI, Sergienko EI, 
Zenchenko TV. Iyersiniozy u detey (Yersiniosis in 
children). Medical journal. 2008; 3: 37-39. 

9. Dmitrovskaya TI, Dmirovskiy AM. Iyersiniozy 
v Kazakhstane (Yersiniosis in Kazakhstan). Alma-
Ata:1984, p.144.

10. Vorontsov IM, Mazurin AV. Propedevtika detskikh 
bolezney (Propaedeutics childhood diseases). 2010; 
12: 369-375, 18: 638-656. 

11. Yushchuk ND, Karetkina EA, Klimova EP, 
Deponenko EP, Malyshev NA. Listerioz: variant 
klinicheskogo techeniya (Listeria: clinical course 
options). Therapist journal. 2001: 11; 48-51.

12. Beniova SN. Klinicheskiye osobennosti 
iersinioznykh mikstinfektsiy (Clinical features of 
mixed infectionof Yersinia). Epidemiology and 
infectious diseases. 2003; 1: 37-40.

13. Gustov AV, Kopinskaia SV, Smirnov AA, 
Malysheva EB. A case of listeriosis with nervous 
system damage.  Zh Nevrol Psikhiatr im S.S. 
Korsakova. 2001; 101 (11): 62-3. 

14. Mead PS, Slutsfeer L, Dietz V et al. Food-related 
illness and death in the United States. Emerging Infect 
Dis.1999; 5: 607-626.\

15. Rainis T, Potasman I. Listeria monocytogenes 
infections- ten year’s experience. Harefuah. 1999; 
137 (10) : 436-440.

16. Carrique-Mass JJ, Hokeberg I, Andersson 
V et al. Febrile gastroenteritidis after eating on-
farm manufactured fresh cheese— an outbreak of 
listeriosis? Epidemiol Infect. 2003; 130 (1): 79–86.

17. Gordon RS. Listeria monocytogenes infections. 
Indian J Pediatr. 1995; 62 (1): 33–39.

18. Doganay M. Listeriosis: сlinical presentation. 
Immunol Med Microbiol. 2003; 31 (3): 173–175.

19. Gierowska-Bogusz B, Nowicka K, Drejewicz 
H. Clinical and laboratory diagnosis of listeria 
monocytogenes on the basis of own investigations. 
Med Wieku Rozwoj. 2000; 4 (2 Suppl 3): 89–96.

http://avtoreferats.com/article/view/id/15300
http://avtoreferats.com/article/view/id/15300


37           2016 | No 1 | VOLUME 2 | ISJM http://isjm.kaznmu.kz/

 
ORIGINAL PAPERS
20. Mylonakis E, Hohmann EL, Calderwood SB. 
Central nervous system infection with listeria 
monocytogenes. 33 years’expirience at a general 
hospital and review of 776 episodes from the literature. 
Medicine (Baltimore). 1998; 77 (5): 313–336.

21. Rocourt J, Jacguet C, Reilly A. Epidemiologyof 
human listeriosis and seafoods. Int J Food Microbiol. 
2000; 62 (3) :197–209.



38ISJM | VOLUME 2 | No 1 | 2016 http://isjm.kaznmu.kz/

 
                                                                 BRIEF COMMUNICATIONS 

Study of Complex Immunoglobulin Preparation Effect 
on Staphylococcus Aureus Biofilms

Maxim V. Limanov 1 *
1 Department of Immunology, Acad. E.A. Wagner Perm State Medical University, Perm, Russian Federation

ABSTRACT

The immunoglobulins are the promising alternative for surface molecules blocking and support the inhibition of biofilm formation. 
Complex immunoglobulin preparation has been developed for enteral application, which is an immunologically active protein 
fraction separated by fractionation of donor blood sera. The purpose of the research is to study the effect of complex immunoglobulin 
preparation on Staphylococcus aureus biofilming. We performed the sorption of immunoglobulin preparation on plates for enzyme-
linked immunoassay. After adsorption of immunoglobulins, we cultured S. aureus. Biofilm stained with 1% alcoholic solution of 
basic fuchsin. Detection of stained biofilm extractions was performed at a wavelength of 492 nm by the method  O’Toole (2011). 
Statistical analysis was performed using a paired version of Student’s t-test. It has been found that the complex immunoglobulin 
preparation at concentrations of 60 and 20 mg/ml significantly reduced the intensity of S. aureus strains biofilm formation within 
24 hours co-incubation. By increasing the incubation period to 48 hours it was found that all studied concentrations of complex 
immunoglobulin preparation significantly reduced the intensity of S. aureus biofilm formation. The complex immunoglobulin 
preparation is highly effective in reducing of S. aureus strains biofilm formation.
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It is known that intercellular interaction, as well 
as bacteria interaction with different surfaces, 
are important in biofilm formation [2]. As shown 
previously, the immunoglobulins are the promising 
alternative for surface molecules blocking and support 
the inhibition of biofilm formation [8, 11]. Human 
monoclonal antibodies specific to poly-β-1.6-N-
acetylglucosamine (PNAG) effectively stimulate the 
deletion of staphylococci in opsonocytophagic reaction 
in vitro, and also provide the mice with protection 
against infection caused by PNAG-producing 
pathogens [4]. Currently, complex immunoglobulin 
preparation (CIP) has been developed for enteral 
application, which is an immunologically active 
protein fraction separated by fractionation of donor 
blood sera. Complex immunoglobulin preparation 
differs from all other immunoglobulin preparations 
used in Russia by the high content of IgA and IgM. 
In turn, IgM has a bactericidal effect on pathogens 

[5], IgA complicates their attachment to the mucosal 
epithelium, reproduction and provides rapid removal 
from the intestine [12], IgG neutralizes microbial 
toxins and viruses, mediates the “sticking” of bacteria 
to macrophages and their subsequent phagocytosis 
[13].

The purpose of the research is to study the effect 
of complex immunoglobulin preparation on 
Staphylococcus aureus biofilming.

Firstly, we performed the sorption of immunoglobulin 
preparation on plates for enzyme-linked immunoassay 
at 4°C for 1 hour. The study used the following 
preparation concentrations - 60, 20 and 6 mg/ml 
through protein. Not less than 97% of the preparation 
consisted of immunoglobulins A, M, G. Allocation of 
individual immunoglobulin in the preparation was the 
following: IgA 15-25%, IgM 15-25%, IgG 50-70%. 
The preparation does not contain preservatives and 
antibiotics. The use of preparation at a concentration 
of 20 mg/ml corresponds to the distribution of main 
classes of immunoglobulins in the blood serum of 
healthy individuals [7]. Immunoglobulin preparations 
containing 60 mg/ml through protein corresponds to 
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 CIP concentration 
through protein, mg/ml

Biofilm biomass in the presence 
of CIP Samples only with CIP р between 

groups

60 0.394±0.008* 0.365±0.009 <0.05
20 0.428±0.013* 0.439±0.011 >0.05
6 0.443±0.027 0.454±0.026 >0.05
0 0.490±0.018 0.431±0.014 <0.05

 

 CIP concentration 
through protein, mg/ml

Biofilm biomass in the presence 
of CIP Samples only with CIP р between 

groups

60 0.378±0.006* 0.346±0.008 <0.05

20 0.410±0.010* 0.384±0.006 <0.05

6 0.420±0.015* 0.491±0.040* >0.05

0 0.475±0.020 0.361±0.017 <0.05

the dose recommended by the manufacturer for the 
treatment of acute intestinal infections. The maximum 
dilution of the preparation up to 6 mg/ml of protein 
coincides with the concentration of immunoglobulins 
registered at their deficit [15]. 

After adsorption of immunoglobulins, 150 ml 
suspension of tested S. aureus cultures (bacterial 
concentration of 108 CFU/ml) was added to plate 
wells. Saline solution of NaCl were added to control 
wells instead of the immunoglobulin preparation. 
Plates were incubated with the samples for 24 and 48 
hours at 37°C. Then the wells were washed and stained 
with 1% alcoholic solution of basic fuchsin followed 
by alcohol extraction of unbound dye. Detection 
of stained biofilm extractions was performed on 
ChroMate reader (Awareness Technology Inc., USA) 
at a wavelength of 492 nm [14]. The results were 
expressed in absorbance units. 

Statistical analysis was performed using a paired 
version of Student’s t-test. The threshold of 
significance was the value of p<0.05.

In the course of the research it has been found 
that the complex immunoglobulin preparation at 
concentrations of 60 and 20 mg/ml significantly 
reduced the intensity of S. aureus strains biofilm 
formation within 24 hours co-incubation (Table. 1).

By increasing the incubation period to 48 hours it 
was found that all studied concentrations of CIP 
significantly reduced the intensity of S. aureus biofilm 
formation (Table. 2).

Studies have shown the high efficacy of the complex 
immunoglobulin preparation for inhibition of S. 
aureus strains biofilm formation. Since the preparation 
contains a large number of different specific 
immunoglobulins, the strictly specific interaction 
with microorganisms is observed when used, which 
leads to blockage of their “quorum sensing” [6, 9] and 
facilitates disruption of biofilm formation [9, 10]. On 
the other side, bacteria complexes with antibodies are 
convenient targets for phagocytes [1] and point for 
the activation of the complement system [3].

Table 1. S. aureus film biomass formed in the presence of  complex immunoglobulin preparation within 24 hours

Note. * – р<0.05 when compared to the samples that do not contain CIP

Table 1. S. aureus film biomass formed in the presence of  complex immunoglobulin preparation within 48 hours

Note. * – р<0.05 when compared to the samples that do not contain CIP
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Thus, the complex immunoglobulin preparation 
is highly effective in reducing of S. aureus strains 
biofilm formation.
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ABSTRACT

Nowadays the study of the quality of life (QOL hereinafter) in medicine is taken into greater consideration than it was before. 
This funished an opportunity to conduct a deeper research of the person’s attitude to his/her health. In  provided work in order 
to find patterns of deviation from normal values, such data as the QOL of female and male, the level of QOL of students at 
BSMU and regulatory measures were compared. According to a special terms «quality of life», «health-relation,» which are integral 
characteristics of the physical, psychological, emotional and social conditions of subjective perception of a person, some students 
(particularly medical students), being a part of the specific social group, were characterized by system of value orientations, social 
behavior, psychology,styles and conditions of life. The study of QOL level was conducted among 170 students of 2 - 3 courses of 
general medicine faculty at Belarusian State Medical University: 63 men (37%) and 107 women (63%) were involved in the study. 
The average age of respondents was 20 years. The method of the research was held as the open questionnaire survey. The findings of 
given study revealed the level of QOL of males and females studying at BSMU as practically identical. The QOL of BSMU students, 
control values of examinees people of certain age  were compared, and as a result showed a significant reduction in the level of life 
quality in all aspects, except  physical functioning, which indicators corresponded to the average statistical data. After an anonymous 
survey the results were accurately analized and compared  with normal data. It may be concluded that the level of life quality among 
students of  Belarusian State Medical University is slightly below the normal values. 
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The World Health Organization in 1999 suggested 
to consider the term “quality of life” as an optimal 
condition, the degree of satisfaction in the system 
of human values (physical, emotional, social, etc.) 
and relationship of  provision with  objectives and 
capabilities of both individual and the population in 
general  to achieve well-being and self-realization. In 
the broad sense, according to the UN definition the 
concept of QOL is a sociological category, which 
covers 12 aspects of living conditions, such as health, 
upbringing livelihoods, working conditions, social 
confidence, psycho-emotional state, and others. It is 
considered that the interpretation of the term in the 
medical QOL was first used in the journal “Annals of 
Internal Medicine” in 1966 year [1]. Since that time, 
especially in the last decade, the interest in exploring 

the medical aspects of QOL has dramatically increased. 
According to the WHO definition, health is a state of 
complete physical, mental and social well-being and 
not merely the absence of disease or infirmity. At 
present time a huge amount of researches, which is 
related to the level of QOL in different populational 
groups, is being done. However, at the moment there 
is no reliable information concerning the QOL of 
students of higher medical educational universities of 
Belarus(including BSMU).

Therefore the aim of this research is represented in 
exploring the level of life quality of students,comparing 
of  obtained and  regulatory data.

Despite the vast amount of diffeerent surveys to assess 
the level of QOL,the 36-Item Short-Form Health 
Survey (SF-36) is considered to be one of the most 
commonly used method, which is a general purposed 
eight scaled questionnaire, based on characterisations 
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of physical, mental, social aspects of human activity 
and the level of quality of life as general [2, 3, 4]. It 
has normative parameters, which are based on studies 
of representative populations in various countries 
(USA, Canada, Norway, Sweden, and Russia) [5]. 
The study was conducted at the university during the 
period from 14 to 18 December 2015. 36 test items 
of paper versions of “SF-36 Health Status Survey” 
questionnaire were grouped in eight scales: physical 
functioning, role-playing activities, bodily pain, 
general health, vitality, social functioning, emotional 
state and mental health. Indicators of each scale 
were ranged between «0» and «100» (where «100» 
represents an ideal health). All scales form two 
indicators: mental and physical health. The results 
were presented in the form of estimates  in certain 
order where a  higher score indicated a higher level 
of quality of life. The following parameters were the 
subjects for quantitative evaluation:

1. Physical Functioning (in tables and graphs - 
PF),wich illustrates the respondent’s extent limitation 
of physical activity caused by the state of his/her 
health. 
2. Role functioning caused by physical state (Role-
Physical Functioning – RP), which refers to the degree 
of influence of physical health on a daily activities 
(work, performing daily activities).
 3. Pain intensity (Bodily Pain – BP),which describes 
the extent of pain and the impact on physical ability 
to perform daily chores (household work, study, etc.).
4. General health (GH) – patient’s assessment of his/
her state of health at the present moment and prospects 
of the treatment.
5. Vitality (VT), which involves the feelings of being 
full of strength and energy, or, on the contrary, being 
exhausted.
6. Social Functioning (SF), which is determined 
by the degree of limitation of  social activity 
(communication) basing on physical or emotional 
conditions.
7. Role functioning, which is caused by emotional 
state (Role-Emotional - RE) involving assessing of 
the extent to which emotional state obstructs the work 
or other daily activities. 
8. Mental Health (MH) - a state of well-being, which 
is characterised by realisation of own abilities of 
individual, coping with the usual stresses of life, 
working productively and fruitfully and making a 
contribution to his/her community [6].

Scales were grouped into two measures “General 
physical health” and “General mental health”:

1. General Physical Health  (GPH) is presented by 
such scales as physical functioning, role functioning 
caused by physical condition, the intensity of pain, 
general health.

2. General Mental Health (GMH) make up the 
scales “mental health”, “role functioning caused by 
emotional state”, “social functioning”, “vital activity”.

The survey results are presented in Tables 1-3 and in 
Figures 1, 2.

As noted earlier, the research of student’s life quality 
at higher medical educational institutions of Belarus 
were not conducted. The findings of our study showed 
that the level of quality of life of males and females 
studying at BSMU is practically identical. However, 
it should be noted that the indicators of girls on such 
scales as a vitality and mental health is higher than 
that of boys. Figure 1 shows that the mental health 
component of the females a little higher. We compared 
the QOL of students of BSMU and normative values 
for the people of this age and showed a significant 
reduction in the level of life quality in all aspects, 
except for physical functioning, which corresponds to 
the average statistical data. (Fig. 2) Thus, compared 
with the norm, role functioning caused by emotional 
state reduced by 33%; role functioning caused by 
physical condition reduced by 21%; vitality was 
less than normal life activity by 21%; mental health 
reduced by 15%; “Body pain” scale reduced by 10%; 
social functioning below normal by 11%, and the 
general health decreased by 7%.

Thus, after an anonymous survey the results were 
accurately analized and compared  with normal 
data. It may be concluded that the level of life 
quality among students of  Belarusian State Medical 
University is slightly below the normal values. it 
was found that the role functioning caused by mental 
and physical condition is below normal (by 33% 
and 21%, respectively) that persume to estimate the 
educational load of student and the shortage of time 
for resting and social verbal contact . As the survey 
was conducted on the eve of the second period peak  
of the academic year, some students underestimated 
the vitality (below the norm by 21%) and mental 
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GPH GMH PF RP BP GH VT SF RE MH
Mean (M) 49.6 40.1 90.5 60.10 67.8 63.1 53.3 70.5 46.2 59.1

Mode 54.9 41.4 95 100 100 62 50 75 33 60
Median 48.9 41 95 75 72 65 50 75 33 60

Standart 
Deviation 5.8 8.1 8.2 29.9 23.6 17 14.9 19.2 29.40 14.7

Margin of 
Error (E) 0.80 1.1 1.1 4.2 3.8 2.4 2.1 2.7 4.1 2.0

M ± E 49.60 ± 
0.80

40.00 ± 
1.13

90.50 
± 

1.14

60.10 
± 

4.15

67.90 
± 

3.27

63.10 
± 2.36

53.30 
± 2.06

70.50 ± 
2.66

46.20 
± 4.08

59.10 
± 2.04

GPH GMH PF RP BP GH VT SF RE MH
Mean (M) 49.30 37.8 90.8 57.3 64.2 67.6 45.5 68.6 45.1 53.9

Mode 62.5 45.6 100 50 62 77 55 75 33 64
Median 47.8 41.1 95 50 62 72 45 75 33 56

Standart 
Deviation 5.6 7.9 9.2 27.8 15.2 15.6 13.7 18.1 29 16.3

Margin of 
Error (E) 1.1 1.5 1.7 5.2 2.8 2.90 2.6 3.4 5.4 3

M ± E 49.30 ± 
1.05

37.40 ± 
1.47

90.80 
± 

1.71

57.30 
± 

5.16

64.20 
± 

2.83

67.60 
± 2.90

45.50 
± 2.55

68.60 ± 
3.35

45.10 
± 5.38

53.90 
± 3.03

GPH GMH PF RP BP GH VT SF RE MH
Mean (M) 49,5 39,3 90,7 59,0 66,0 65,0 49,0 70,0 46,0 57,0

Mode 62,5 45,6 95 100 100 77 50 75 33 60

Median 48,6 41,0 95 50 62 67 50 75 33 60

Standart 
Deviation 5,9 8,0 8,6 29,6 20,9 16,8 14,3 18,7 29,40 15,40

Margin of 
Error (E) 1 1 1 3,20 2,30 1,80 1,6 2,1 3,2 1,7

M ± E 49,50 ± 
0,64

39,3 ± 
0,87

90,60 
± 

0,95

59,3 
± 

3,24

66,5 ± 
2,30

64,20 
± 1,84

50,5 ± 
1,57

69,9 ± 
2,05

46,2 ± 
3,23

57,2 ± 
1,69

Table 1. QOL of females

Table 2. QOL of males

Table 3. The average level of QOL
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health (less than normal value by 15%), what could 
be a reflection of the physical and psycho-emotional 
state of students before academic session. Indicators 
such scales as a vital activity and mental health were 
slightly higher than those of males (by 15% and 9%, 
respectively), what showed higher psycho-emotional 
stability of females.

Thus, after an anonymous survey the results were 
accurately analized and compared  with normal 
data. It may be concluded that the level of life 
quality among students of  Belarusian State Medical 
University is slightly below the normal values. it was 
found that the role functioning caused by mental and 
physical condition is below normal (by 33% and 21%, 

respectively) that persume to estimate the educational 
load of student and the shortage of time for resting and 
social verbal contact . As the survey was conducted 
on the eve of the second period peak  of the academic 
year, some students underestimated the vitality 
(below the norm by 21%) and mental health (less than 
normal value by 15%), what could be a reflection of 
the physical and psycho-emotional state of students 
before academic session. Indicators of females on 
such scales as a vital activity and mental health were 
slightly higher than those of males (by 15% and 9%, 
respectively), what showed higher psycho-emotional 
stability of females.
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Case Report of the Patient with Non-Hodgkin 
Lymphoma
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ABSTRACT

In Kazakhstan, NHL incidence is 4.6 per 100,000 population. The early stage of the disease (I-II stage) detected in 1/3 patients; 
process can be disseminated in 2/3 of cases. The forecast is very unfavorable, survival in untreated patients is less than one year. We 
observed a patient with diffuse large b-cell lymphoma, to research the circumstances and peculiarities of non-Hodgkin’s lymphoma. 
Due to the fact that patient sought medical care too late his condition was initially severe and accompanied by numerous complaints. 
There were serious disorders of the respiratory and cardiovascular systems. Patient was examined and hospitalized with the diagnosis 
of primary biliary cirrhosis. On the second day of staying in the gastroenterology department his condition deteriorated sharply and 
therefore he was transferred to the intensive care unit. Treatment and active resuscitation did not have effect. 02/01/13 At 14:41 p.m. 
biological death was registered. The cause of death was acute pulmonary and heart failure. In our case, atypical clinical presentation, 
delays in seeking medical care, and lack of oncological alertness in doctors led to a lack of diagnosis. Therefore, all treatment was 
not efficient.
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INTRODUCTION

Non-Hodgkin’s lymphoma (NHL) remains one of 
the most difficult problems of modern oncology. 
More than 300,000 new cases of NHL (2.8% of all 
malignant tumors) are registered every year and 170 
000 of them with fatal outcome [5]. The incidence of 
this form of cancer grows very rapidly, reaching in 
some countries 6-7% per year [2]. 

The most common type of NHL is diffuse large b-cell 
lymphoma, which accounts for about 30-40% of all 
NHL. This subtype is characterized by an aggressive 
course [1, 3, 4].   

The early stage of the disease (I-II stage) is detected 
in 1/3 patients; process can be disseminated in 2/3 of 
cases. The forecast is very unfavorable, survival in 
untreated patients is less than one year [6]. 

 The aim of the study was to research the 
circumstances and peculiarities of non-Hodgkin’s 
lymphoma.

We observed a patient with diffuse large b-cell 
lymphoma, diffuse form.

CASE HISTORY

Patient L., 42 years old, entered December 27, 2012 
with complaints of persistent aching pain, that can 
not be removed by analgesics, feeling of heaviness 
in the right upper quadrant, abdominal enlargement, 
shortness of breath at rest, palpitations, aggravated by 
the slightest exertion, lack of appetite, constipation 
for 2-3 days, a significant weight loss (up to 10 kg 
over the last 2 months), night fever up to 38,80С, 
accompanied by night sweats, general weakness.

From Anamnesis: From history: 2,5-3 months ago 
there were dyspnea on moderate exertion, general 
weakness, decreased appetite and loss of weight up 
to 10 kg for 1,5-2 months. Consulted a doctor on a 
residence month ago, November 24, 2012, due to 
a significant deterioration: persistent aching pain 
appeared, can not be removed by analgesics, heaviness 
in the right upper quadrant, abdominal enlargement, 
increased  shortness of breath, palpitations, weakness, 
decreased appetite, loss of weight up to 8 kg during 
the last month. Outpatient examination by ultrasound 
from 11/25/12  revealed:  Ascites abdomen. Cirrhosis 
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of the liver. Gallbladder edema (Disabled). Reactive 
pancreatitis. Chronic pyelonephritis of the right 
kidney. Splenomegaly.  Outpatient treatment did not 
give a positive effect, and patient with a diagnosis 
of primary biliary cirrhosis was hospitalized to 
gastroenterological department №1 of Clinical 
Hospital for further diagnosis. 

Since 2007, he is suffering from chronic gastritis, 
pancreatitis, cholecystitis.                  In 2008, chronic 
pyelonephritis of the right kidney was diagnosed. 
From bad habits: smoking from 15 years, 1.5-2 packs 
a day (for 27 years), drinking alcohol from 18 years,  
2-3 days a week.

On examination: general condition is severe, due to 
respiratory and cardiac failure, general intoxication. 
Consciousness is clear. Posture is enforced, lies with 
raised head end. Shortness of breath at rest. Build is 
normosthenic.  The patient is exhausted, height-173 
cm, weight-51.2 kg. Body mass index (BMI) - 17.06 
kg / m2. The skin is pale, jaundiced, dry to the touch. 
Tension is reduced. The subicteric sclerae. Hyperemia 
of palms. Peripheral lymph nodes are not enlarged, 
painless. Mild swelling of the feet and legs. In the 
lungs: weakened vesicular breath, no wheezing. RR-
25 per min. Heart sounds are muffled, the rhythm 
is correct. BP-110/70 mm Hg. Pulse-98 beats per 
min. Tongue is moist, smooth, with erased papillae, 
crimson, with imprints of teeth on the sides. The 
abdomen is significantly increased due to the free fluid 
in the abdominal cavity. On the front of the abdominal 
wall expressed venous network. During the superficial 
palpation, a slight pain in the right upper quadrant and 
epigastric region was detected. Palpation of the liver 
and spleen could not take place due to ascites. Stool: 
constipations up to 2-3 days.  Effleurage symptom is 
weakly positive at right.  Urination is free, painless.

Considering the loss of appetite and rapid weight loss 
(exhaustion), differential diagnosis with malignant 
tumors of the abdominal cavity was performed, in 
addition, cause of cirrhosis was refined. 

Scheduled survey plan includes: complete blood 
count; blood chemistry: creatinine, bilirubin, alkaline 
phosphatase, GGT, total protein, glucose, creatinine, 
potassium, sodium, thymol test; coagulogram; 
urinalysis, Nechiporenko sample; ELISA markers of 
hepatitis B and C; fecal occult blood test, scatology; 
ECG, EFGDS, ultrasonography and CT scan of the 
abdominal cavity; consultation of the surgeon and 

oncologist.

12/28/12 at 15.00, on the second day of staying in 
the gastroenterologycal department, patient’s health 
sharply deteriorated: increased shortness of breath at 
rest, palpitations, pressing pain in the chest appeared, 
arching abdominal pain, nausea, cholemesis, increased 
general weakness.

Examinated by doctor on duty: general condition remains 
severe due to respiratory and cardiac failure, ascites, 
abdominal pain. Facial expression makes pain visible 
to others. Consciousness is clear. Posture is enforced 
– patient is sitting with bowed legs. Shortness of 
breath at rest, mixed type. RR – 30 per min. In the 
lungs: weakened vesicular breath. Heart sounds 
are significantly muffled, the rhythm is correct. BP 
-100/70  mm Hg.  Pulse-98 beats per min, the rhythm 
is correct, weak filling and tension. Tongue is dryish, 
coated with white bloom. Belly has former size, 
significantly increased due to ascites. On palpation:  
moderate pain around the abdomen appeared. 
Palpation of the liver and spleen could not take place 
due to ascites. Swelling in the legs remains. Gases 
depart badly.  No stool. 

Intervention: Urgently made: 1. Per os-Isoket spray. 
2. Intravenous drip: 5% - 200.0 glucose, Potassium 
chloride 4% - 10.0, 4 units of Insulin. 3. Intravenously 
Furosemide 40mg on 20.0 saline. 4. One Cleansing 
enema with Duphalac, after which, imposed solution 
and gases came out.

Treatment had no effect, therefore patient was 
examined by resuscitator and transferred to the inten-
sive care unit.

Treatment: Treatment that was conducted in ICU: 
intravenously streamly - Quamatel 40 mg on 40,0 sa-
line, Vitanime C on 5% – 400,0 glucose, dexameth-
asone 4 mg, Mildronate 5,0 ml,  Furosemide 40  mg, 
Dopamine 5,0 on 15,0 saline, Ceftriaxone  -1,0 gr., 
Metronidazole 100,0, Heptral 800 mg on 5,0 solution. 
Intravenous drip: Hepadif 5,0 on 5% - 200,0 glucose, 
glucose 5% – 200,0+4 units of Insulin + Potassium 
chloride 4% - 10.0; intramuscularly  - Etamsylate 4,0, 
Vicasolum 3,0. 
28/12/12 consultation with the surgeon was held and 
29/12/12 Laparocentesis  was performed, 500 ml 
of fluid were evacuated. Drainage tube is left in the 
abdominal cavity.
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29/12/12 consultation with cardiologist, diagnosis: 
Dismetabolic cardiomyopathy. CHF ΙΙA FC 4. 

In the following days, the patient’s condition 
remained severe, positive effect of the therapy was 
not observed. 

02/01/13, at 14:11 p.m. cardiac arrest was recorded 
on the monitor and active resuscitation was begun:

1. Indirect cardiac massage: 30 chest compressions 
were made, then the Ambu bag was applied.

2. Atropine 0,1% - 1,0,  Epinephrine 0.1% - 1.0, 
intravenously: Prednisolone-60 mg 3 times through 
subclavian catheter.  

3. Defibrillation was performed twice with an 
electrical discharge of 200 joules., 250 J., 360 J.

OUTCOME

Active resuscitation lasted for 30 minutes, but had no 
effect. At 14:41 p.m. biological death was registered.

Cause of death: Acute pulmonary and heart failure.

Primary diagnosis: cirrhosis of the liver, viral 
(HCV), minimal activity, with portal hypertension, 
at the decompensation stage, complicated by ascites. 
Class B according to Child-Pugh. Autoimmune 
anemia-I st.

Rival: Community-acquired bilateral bottom-lobar 
pneumonia, course is severe, complicated by right-
sided exudative pleurisy, infectious-toxic shock. RF 
ΙΙ-ΙΙΙ st. IHD. Acute miocardial infarction of rear wall. 
Infringement of a rhythm by the type of paroxysmal 
tachycardia. 

Anatomopathological diagnosis: Primary disease: 
Malignant (non-Hodgkin’s) lymphoma, diffuse form. 
Generalization of process that involves all groups of 
lymph nodes of the right and left lung, pericardium, 
myocardium, liver, right kidney, spleen, walls of the 
gastrointestinal tract, pancreas.

Underlying cause of death:  Tumor intoxication: 
pulmonary atelectasis, foci of noncoronary miocardial 
damage, necrosis of the epithelium of the renal 
tubules, diapedetic hemorrhage into the parenchyma 
of internal organs, bleeding in the submucosa and 
mucosa. 

The primary focus of the tumor could not be found, 
because generalization of the tumor process takes 
place. It involves all groups of lymph nodes, as well as 
almost all the internal organs.  A complete mismatch 
of clinical and postmortem diagnoses is noted.

DISCUSSION

This observation shows that the anamnesis of disease 
in this case is short, with the rapid development of 
multiple organ failure. According to the literature, 
general condition deteriorates rapidly when diffuse 
large b-cell lymphoma takes place.

In the present case: signs of lesion of many internal 
organs were detected, without symptoms of lesion 
of the peripheral or regional lymph nodes, it created 
some difficulties in the diagnosis of lymphoma. The 
classic version of lymphoma is accompanied by an 
enlargement of lymph nodes. Syndromes of the 
disease: heart failure, lesion of a liver, kidney and 
pancreas. 

Considering each highlighted syndrome, diagnosis 
was made, while all these lesions were a manifestation 
of the disease - malignant non-Hodgkin’s lymphoma, 
diffuse form. Hypochromic anemia, leucocytosis, 
lymphopenia, eosinophilia, accelerated ESR are 
observed in peripheral blood. But in fact, usually 
peripheral blood does not change much. In some cases 
there may be a moderate leucocytosis by increasing the 
number of mature lymphocytes (7.5%) or leucopenia 
(12%), lymphocytosis (18%), increased erythrocyte 
sedimentation rate (13.5%). Often in patients with 
lymphoma eosinophilia is observed. Lymphopenia 
may develop in the process of generalization.

Lymphomas are diagnosed morphologically, by 
performing a biopsy of affected lymph nodes or 
organ. This investigation was not conducted, there 
are objective reasons: during the palpation, peripheral 
lymph nodes were not enlarged, intra-abdominal 
lymph nodes were not detected by ultrasound of the 
abdomen, thoracic lymph nodes - on radiogram of 
the chest, there were no local changes in the organs. 
CT scan of the internal organs is recommended, PET 
is recommended for the investigation of lymphatic 
vessels and nodes, also ascetic and pleural fluid should 
be studied. Condition was severe, so CT scan was not 
performed.  (on the second day due to the deterioration 
of the condition transferred to the intensive care unit).  
In our case, there was an opportunity to investigate 
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the ascitic fluid, which was not realized.

The reason is in  lack of the oncological alertness in 
doctors.

CONCLUSION

Thus, it’s seen that the anamnesis of disease in this 
case is short, with the rapid development of multiple 
organ failure, the patient sought medical care too 
late, due to the severity of the condition, CT scans, 
MRI of the abdomen were not carried out.

But paracentesis was performed, there was an 
opportunity to investigate the ascitic fluid, which 
was not realized. The reason is in a lack of the 
oncological alertness in doctors.

Due to the fact that the patient sought medical care 
too late, necessary investigations were not conducted. 
All treatment was carried out to no purpose due to the 
lack of oncological alertness. 
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Topicality 

Pharmacognosy  is considered to be one of the most 
ancient sciences that has always been an integral part 
of medicine. It has become more mainstream recent 
times, revealing advances in clinical research and 
showing the value of herbal medicine in treating and 
preventing diseases. Nowadays the assortment of  
medicines is increasing mainly due to the wider use 
of herbal remedies or herbal medicines.

Research objectives

-To review the evolution of pharmacognosy.

-to define the period of formation of pharmacognosy 
as a science;

-to study the progress of pharmacognosy at different 
stages of historical development of Russia;

-to review current issues  of pharmacognosy.

Abstract

In 2015 a considerable progress was observed 
in terms of progress of pharmacognosy module. 
Institute of pharmacy at the  Asfendiyarov    
Kazakh National Medical University  

in cooperation with the University of Kirghizstan 
held an open lesson on a theme  named «herbs with 
essential oils». The research was based on the study 
of 6000 endemic plants, which grow on territory of 
Kazakhstan. The main aim of this work is revealed 
in provision of appropriate quality of data about 
innovative medicines obtained from plant resources. 
Herbs, containing antioxidant properties, essential 
oils, vitamins and many other substances, are used 
in different spheres: food production, cosmetology, 
perfumery, Ayurveda medicine etc. 

Specific herbs are oriented on  treating of specific 
diseases, for instance, Amla, Brahmi, Ashwagandha, 
Ashoka, Sandal wood, Tulsi, Sarpagandha, Henna, 
Pippermint are used in the treatment and prevention 
of malaria, cancer, diabetes and many other fatal 

Picture 1. Presentation of a medical student- Aidarkul Madina

Picture 2. Practical work with a microscope

Picture 3. Direct relationship with the students of South 
Kazakh Pharmaceutical Academy

eISSN 2409 - 6334



51           2016 | No 1 | VOLUME 2 | ISJM http://isjm.kaznmu.kz/

diseases. 

The medicines obtained from these herbal plants are 
referred to  phyto medicines or herbal remedies.

Picture 4. Ahmetzhanova Kundyz is getting the essential oils
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