1JBM

International Journal of

BIOMEDICINE

Available online at
www.ijbm.org



INTERNATIONAL JOURNAL OF
BIOMEDICINE

Aims and Scope: International Journal of Biomedicine (IJBM) publishes peer-reviewed articles on the topics of
basic, applied, and translational research on biology and medicine. Original research studies, reviews, hypotheses,
editorial commentary, and special reports spanning the spectrum of human and experimental and tissue research will
be considered. All research studies involving animals must have been conducted following animal welfare guidelines
such as the National Institutes of Health (NIH) Guide for the Care and Use of Laboratory Animals, or equivalent
documents. Studies involving human subjects or tissues must adhere to the Declaration of Helsinki and Title 45,
US Code of Federal Regulations, Part 46, Protection of Human Subjects, and must have received approval of the
appropriate institutional committee charged with oversight of human studies. Informed consent must be obtained.

International Journal of BioMedicine endorses and behaves in accordance with the codes of conduct and international
standards established by the Committee on Publication Ethics (COPE).

International Journal of Biomedicine (ISSN 2158-0510) is published four times a year by International Medical
Research and Development Corp. (IMRDC), 6308, 12 Avenue, Brooklyn, NY 11219 USA

Customer Service: International Journal of Biomedicine, 6308, 12 Avenue, Brooklyn, NY 11219 USA; Tel:
1-917-740-3053; E-mail: editor@ijbm.org

Photocopying and Permissions: Published papers appear electronically and are freely available from our website.
Authors may also use their published .pdf's for any non-commercial use on their personal or non-commercial
institution's website. Users are free to read, download, copy, print, search, or link to the full texts of these articles for
any non-commercial purpose. No articles from [JBM website may be reproduced, in any media or format, or linked
to for any commercial purpose without the prior written consent of [IBM and payment to [JBM of an appropriate fee.

Notice: No responsibility is assumed by the Publisher, Corporation or Editors for any injury and/or damage to
persons or property as a matter of products liability, negligence, or otherwise, or from any use or operation of any
methods, products, instructions, or ideas contained in the material herein. Because of rapid advances in the medical
and biological sciences, in particular, independent verification of diagnoses, drug dosages, and devices recommended
should be made. Although all advertising material is expected to conform to ethical (medical) standards, inclusion in
this publication does not constitute a guarantee or endorsement of the quality or value of such product or of the claims
made of it by its manufacturer.

Manuscript Submission: Original works will be accepted with the understanding that they are contributed solely to
the Journal, are not under review by another publication, and have not previously been published except in abstract
form. Accepted manuscripts become the sole property of the Journal and may not be published elsewhere without the
consent of the Journal. A form stating that the authors transfer all copyright ownership to the Journal will be sent from
the Publisher when the manuscript is accepted; this form must be signed by all authors of the article. All manuscripts
must be submitted through the International Journal of Biomedicine's online submission and review website. Authors
who are unable to provide an electronic version or have other circumstances that prevent online submission must
contact the Editorial Office prior to submission to discuss alternate options (editor@ijbm.org).

Copyright © 2016 International Medical Research and Development Corp. All Rights Reserved.



1JBM

INTERNATIONAL JOURNAL OF BIOMEDICINE

Editor-in-Chief

Marietta Eliseyeva

New York, USA

Yue Wang

National Institute for Viral Disease
Control and Prevention, CCDC,
Beijing, China

Ilya Raskin

Rutgers University,

New Brunswick, NJ, USA
Nigora Srojidinova

National Center of Cardiology,
Tashkent, Uzbekistan

Said Ismailov

Republican Specialized Scientific-
Practical Medical Center of
Endocrinology, Tashkent, Uzbekistan
Zhanna Kobalava

Peoples' Friendship University,
Moscow Russia

Dmitriy Labunskiy

Lincoln University,

Oakland, CA, USA

Randy Lieberman

Detroit Medical Center,

Detroit, MI, USA

Mary Ann Lila

North Carolina State University,
Kannapolis, NC, USA

Sergey Popov

Scientific Research Institute of
Cardiology, Tomsk, Russia
Victoria Garib

The Medical University of Vienna,
Vienna, Austria

Editorial Staff

Paul Edelstein (Managing Editor)

EDITORIAL BOARD

Michael Lucenko

Far Eastern Scientific Center

of Physiology and Pathology of
Respiration, Blagoveshchensk, Russia
Seung H. Kim

Hanyang University Medical Center,
Seoul, South Korea

Karunakaran Rohini

AIMST University,

Bedong, Malaysia

Alexander Dreval

M. Viadimirsky Moscow Regional
Research Clinical Institute (MONIKI),
Moscow, Russia

Luka Tomasevi¢

University of Split,

Split, Croatia

Lev Zhivotovsky

Vavilov Institute of General Genetics,
Moscow, Russia

Bhaskar Behera

Agharkar Research Institute,

Pune, India

Srdan Posti¢

University School of Dental Medicine,
Belgrade, Serbia

Biao Xu

Nanjing University,

Nanjing, China

Gayrat Kiyakbayev

Peoples’ Friendship University,
Moscow Russia

Dmitriy Eliseyev (Statistical Editor)

Founding Editor
Simon Edelstein
Detroit, MI, USA

Roy Beran

Griffith University, Queensland;
University of New South Wales,

Sydney, NSW, Australia

A. Heidari

California South University,

Irvine, California, USA

Corina Serban

University of Medicine and Pharmacy
“Victor Babes”, Timisoara, Romania

Boris Mankovsky

National Medical Academy for

Postgraduate Education,

Kiev, Ukraine

Hesham Abdel-Hady

University of Mansoura,

Mansoura, Egypt

Nikolay Soroka

Belarusian State Medical University,

Minsk, Belarus

Tetsuya Sugiyama

Nakano Eye Clinic,

Nakagyo-ku, Kyoto, Japan

Yury Vasyuk

Moscow State Medical Stomatological
University, Moscow, Russia

Rupert Fawdry

University Hospitals of Coventry &
Warwickshire, Coventry, UK

Igor Kvetnoy

D.O. Ott Research Institute of Obstetrics

and Gynecology, St. Petersburg, Russia

Karina Golubyants (Editorial Assistant)



ST Azienda Ulss 12 Veneziana
[ et -:l1|::-ac:la'a=-¢n-.'¢-:l Vioneria - Divgione di Cardiclogia

=" \/ENICE INTERVENTIONAL

CARDIOLOGY

FOCUS .::,-N%'Q.flé

¥}
P Fd

HEARTS
BRAIN

= " VENICE

MAY 5 - 7 2016




1JBM

INTERNATIONAL JOURNAL OF BIOMEDICINE

www.ijbm.org

Volume 6 Issue 1 March 2016

CONTENTS

ORIGINAL ARTICLES
Cardiology

Risk of Cardiovascular Death in the Remote Period after Myocardial Revascularization
and in Association with Renal Dysfunction

E. Levitskaya, M. Batiushin, A. Hripun, A. Kastanajan, €t al.....................ocooooiiiiiiii

Nephrology

Left Ventricular Structure during Antihypertensive Treatment in Patients
with Chronic Kidney Disease

B. Daminov, Sh. ADAUILACY ...

Complex Assessment of Risk Factors for the Development of Cardiovascular Calcification
in Hemodialysis Patients

L. Rudenko, M. Batiushin, A. Kastanayan, D. Pasechnik, et al..........................ooiii,

Gastroenterology & Hepatology

Adipocytokine Imbalance and Ghrelin in the Development of Insulin Resistance
in Patients with Chronic Hepatitis C

L. Tkachenko, V. Maleev, L. RESHCREVA ..o

Obstetrics and Gynecology

Uterine Artery Embolization and Pregnancy. Actual and Controversial Issues
of Gestation Terms and Delivery

J. Dobrokhotova, 1. Grishin, D. Ibragimova, I. Knysheva, V. llchenko ...

Study of the Effects of the Age at Menopause and Duration of Menopause on Bone Mineral Density in
Postmenopausal Women in Uzbekistan

D. Najmutdinova, L. Nurmukhamedova, D. Alieva, et al. ...t

...... 12

...... 22

....... 38



CONTENTS
CONTINUED

ORIGINAL ARTICLES
Reconstructive Surgery

Biomedical Technologies in the Treatment of Skin and Soft Tissue Defects
in Patients with Diabetic Foot Syndrome
M. Dibirov, R. Gadzhimuradov, K. Koreiba, A. MInabutdinov..................coooiiiiii e 41

Augmentation-Mastopexy after Massive Weight Loss
L. Sergeev, E. Shihirman, T. Fayzulli ... 46

Child and Adolescent Health

Multifactor Assessment of Metabolic Syndrome Risk in Uzbek Children
and Adolescents with Obesity

G. Rakhimowva, Sh. AZIMOVA.............ooiiiiiiii e 48
Sleep Patterns in Adolescents with Hypertension

I. Madaeva, O. Berdina, T. Mandzyak, S. Kolesnikov, L. Kolesnikova....................... .. 53
The Outcomes of Very Early Preterm Births in the Republic of Sakha (Yakutia)

N. Baisheva, N. Douglas, T. Pavlova, A. Yakovleva, T. Burtseva ... 56

Molecular Markers and Diagnosis

Molecular Mechanisms of Ischemic Preconditioning with Cardiovascular Aging
in Elderly Patients with Arterial Hypertension
E. Kartashova, I SarvilINa ... e 60

The Search for Molecular Prognostic Markers of Diabetic Nephropathy in Patients
with Type 2 Diabetes Mellitus

V. Ibragimov, [. Sarvilina, M. BatiuShin ... 65
New Features of Molecular Diagnostics of Ulcerative Colitis

A. Volkov, I. Stolyarova, L. SArviliNa ..............occooiiiiiiiiii e 70
Dentistry

Oral Lichen Planus and Features in the Short Chain Fatty Acid Pattern
Produced by Colonic Fermentation
U. Shukurova, O. BEKJanoVa ... 74

Sports Medicine

Influence of Electrophoresis of Antler Mass on Restorative Processes in Young Athletes
during the Preparatory Period of a One-Year Training Cycle
K. Gavril'eva, M. Handi, M. Solovieva, S. Kuzmina, et al.....................oiiii e 78

SHORT COMMUNICATION

Regional Lymphotropic Therapy in Combination with Low Level Laser Therapy
for Treating Multi-Drug-Resistant Tuberculosis
K. Gavril'eva, M. Handi, M. Solovieva, S. Kuzmina, et al............................oiiii e 82

Determination of the Elemental Composition of Lichens by Atomic
Emission Spectrometry
A. Stepanova, S. Timofeev, A. Smagulova, D.UVaroV ..ot 85

CURRENT CONCEPTS

Health Relationship Management Services (HRMS). A New Healthcare Paradigm Using the 5Rs
NG TRIIANI. ..o 87



1JBM

INTERNATIONAL JOURNAL OF BIOMEDICINE

Instructions for Authors

Editorial Policies

International Journal of Biomedicine (IJBM)
publishes peer-reviewed articles on the topics of basic,
applied, and translational research on biology and medicine.
Original research studies, reviews, hypotheses, editorial
commentary, and special reports spanning the spectrum of
human and experimental animal and tissue research will be
considered. All research studies involving animals must have
been conducted following animal welfare guidelines such as
the National Institutes of Health (NIH) Guide for the Care
and Use of Laboratory Animals, or equivalent documents.
Studies involving human subjects or tissues must adhere to
the Declaration of Helsinki and Title 45, US Code of Federal
Regulations, Part 46, Protection of Human Subjects, and
must have received approval of the appropriate institutional
committee charged with oversight of human studies. Informed
consent must be obtained.

Manuscript Submission

Manuscript submissions should conform to the
guidelines set forth in the ‘““Recommendations for the Conduct,
Reporting, Editing and Publication of Scholarly Work in
Medical Journals (ICMJE Recommendations),” available
from http://www.ICMJE.org.

Original works will be accepted with the understanding
that they are contributed solely to the Journal, are not under
review by another publication, and have not previously been
published except in abstract form.

Accepted manuscripts become the sole property of
[JBM and may not be published elsewhere without the consent
of IJBM A form stating that the authors transfer all copyright
ownership to [JBM will be sent from the Publisher when the
manuscript is accepted; this form must be signed by all authors
of the article.

All manuscripts must be submitted through the
International Journal of Biomedicine’s online submission
and review website. Submission items include a cover letter
(required), the manuscript (required), and any figures and
tables. Revised manuscripts should be accompanied by aunique
file (separate from the cover letter) that provides responses to
the reviewers” comments. The preferred order for uploading
files is as follows: cover letter, response to reviewers (revised
manuscripts only), manuscript file(s), table(s), figure(s). Files
should be labeled with appropriate and descriptive file names

(e.g., SmithText.doc, Figl.eps, Table3.doc). Text, tables, and
figures should be uploaded as separate files. (Multiple figure
files can be compressed into a Zip file and uploaded in one
step; the system will then unpack the files and prompt the
naming of each figure. See www.WinZip.com for a free trial.)

Figures and tables should not be imported into the text
document. Text and tables must be submitted as Word files.
Complete instructions for electronic artwork submission,
including acceptable file formats, can be found on the Author
Gateway, accessible through the Journal home page (www.
ijbm.org). Figures will be tested by an artwork quality
check tool and authors asked to view the results before the
submission can be completed. Figures can be forwarded for
manuscript review if not up to production standards, but high-
quality figures are required if the manuscript is accepted for
publication.

Authors who are unable to provide an electronic version
or have other circumstances that prevent online submission
must contact the Editorial Office prior to submission to discuss

alternate options (editor@ijbm.org).

Pre-submissions

Authors are welcome to send an abstract or draft
manuscript to obtain a view from the Editor about the
suitability of their paper. Our Editors will do a quick review
of your paper and advise if they believe it is appropriate for
submission to our journal. It will not be a full review of your
manuscript.

Cover Letter

The cover letter should be saved as a separate file for
upload. In it, the authors should (1) state that the manuscript,
or parts of it, have not been and will not be submitted
elsewhere for publication; (2) state that all authors have read
and approved the manuscript; and (3) disclose any financial
or other relations that could lead to a conflict of interest. If a
potential conflict exists, its nature should be stated for each
author. When there is a stated potential conflict of interest a
footnote will be added indicating the author’s equity interest
in or other affiliation with the identified commercial firms.

The corresponding author should be specified in the
cover letter. All editorial communications will be sent to this
author. A short paragraph telling the editors why the authors
think their paper merits publication priority may be included
in the cover letter.



Manuscript Preparation

Title Page

The title page should include (1) a brief and descriptive
title of the article, (2) a short title of less than 65 characters
with spaces, (3) the authors’ names, academic degrees, and
hospital and academic affiliations, (4) acknowledgment of
grants and other support, (5) a word count, (6) the number of
figures and tables, and (7) the name and address (including
zip code), telephone, fax, and email address of the individual
responsible for editorial correspondence and proofreading.

Disclaimers. An example of a disclaimer is an author's
statement that the views expressed in the submitted article are
his or her own and not an official position of the institution or
funder.

All sources of financial support for the study should
be cited on the title page, including federal or state agencies,
nonprofit organizations, and pharmaceutical or other
commercial sources.

Abstract

The article should include a brief abstract of no more
than 200 words. The abstract should be structured with the
following headings: Background, Methods and Results, and
Conclusions. The Background section should describe the
rationale for the study. Methods and Results should briefly
describe the methods and present the significant results.
Conclusions should succinctly state the interpretation of the
data.

Key Words

Authors should supply a list of up to four key words not
appearing in the title, which will be used for indexing. The key
words should be listed immediately after the Abstract.

Text

The text of original research papers should be organized
as follows: Introduction, Methods, Results, Discussion. The
Introduction should describe the purpose of the study and its
relation to previous work in the field; it should not include
an extensive literature review. Methods should be concise but
sufficiently detailed to permit repetition by other investigators.
Previously published methods and modifications should be
cited by reference. Results should present positive and relevant
negative findings of the study, supported when necessary by
reference to tables and figures. The Discussion should interpret
the results of the study, with emphasis on their relation to the
original hypotheses and to previous studies. The importance of
the study and its limitations should also be discussed.

Reviews, Hypotheses, and State-of-the Art papers
should be organized as follows: Introduction, other appropriate
subject headings, Conclusion. The Editor invites brief Letters
to the Editor commenting on papers appearing in the Journal
and on other issues.

Authorship

Authorship credit should be based on the contribution of
the individual authors to some combination of one or more of
the following:

v’ conception or design

v’ data collection and processing

v’ analysis and interpretation of the data
v’ writing substantial sections of the paper.
Acknowledgments

All contributors who do not meet the criteria for
authorship should be listed in an acknowledgments section.
Examples of those who might be acknowledged include
a person who provided purely technical help, writing
assistance, or a department chairperson who provided only
general support. Authors should declare whether they had
assistance with study design, data collection, data analysis, or
manuscript preparation. If such assistance was available, the
authors should disclose the identity of the individuals who
provided this assistance and the entity that supported it in the
published article. Financial and material support should also
be acknowledged.

References

References should be double-spaced in numerical
sequence according to standard Vancouver/ICMIE style, using
MEDLINE abbreviations for journal titles (www.ncbi.nlm.nih.
gov/nlmcatalog/journals). The first six authors should be listed
in each reference citation (if there are more than six authors,
“et al” should be used following the sixth). Periods are not
used in authors’ initials or journal abbreviations.

Journal Article: McClean D, Aragon J, Jamali A, Kar S,
Ritzema-Carter J, Troughton R, et al. Noninvasive calibration
of cardiac pressure transducers in patients with heart failure: an
aid to implantable hemodynamic monitoring and therapeutic
guidance. J Cardiac Fail. 2006; 12:568-76.

Book: Murray PR, Rosenthal KS, Kobayashi GS, Pfaller MA.
Medical Microbiology. 4th ed. St. Louis: Mosby; 2002.

Chapter in Edited Book: Meltzer PS, Kallioniemi A, Trent JM.
Chromosome alterations in human solid tumors. In: Vogelstein
B, Kinzler KW, editors. The Genetic Basis of Human Cancer.
New York: McGraw-Hill; 2002:93—113.

References should be typed in parentheses and cited in
numerical order in the text and listed at the end of the article in
citation order. References to unpublished materials or personal
communications should be cited in the text in parentheses
and include relevant researchers. Further information about
Vancouver reference style is available at www.icmje.org.

Figures and Legends

All illustrations (line drawings and photographs) are
classified as figures. All figures should be cited in the text and
numbered in order of appearance. Figures should be provided
in .tiff, jpeg or .eps formats. Color images must be at least
300 dpi. Gray scale images should be at least 300 dpi. Line
art (black and white or color) and combinations of gray scale
images and line art should be at least 1,000 dpi. The optimal
size of lettering is 12 points. Symbols should be of a similar
size. Figures should be sized to fit within the column (86 mm)
or the full text width (180 mm). Line figures must be sharp,
black and white graphs or diagrams, drawn professionally
or with a computer graphics package. Legends should be
supplied for each figure and should be brief and not repetitive
of the text. Any source notation for borrowed figures should
appear at the end of the legend. Figures should be uploaded as
individual files.



Tables

Tables should be comprehensible without reference to
the text and should not be repetitive of descriptions in the text.
Every table should consist of two or more columns; tables with
only one column will be treated as lists and incorporated into
the text. All tables must be cited in the text and numbered in
order of appearance. Tables should include a short title. Each
table submitted should be double-spaced, each on its own page.
Each table should be saved as its own file as a Word Document.
Explanatory matter and source notations for borrowed tables
should be placed in the table footnote.

Units of Measurement

Measurements of length, height, weight, and volume
should be reported in metric units (meter, kilogram, or liter) or
their decimal multiples.

Temperatures should be in degrees Celsius. Blood
pressures should be in millimeters of mercury. All
measurements must be given in SI or SI-derived units.

Drug concentrations may be reported in either SI or mass
units, but the alternative should be provided in parentheses
where appropriate.

Abbreviations and Symbols

Use only standard abbreviations; use of nonstandard
abbreviations can be confusing to readers. Avoid abbreviations
in the title of the manuscript. The spelled-out abbreviation
followed by the abbreviation in parenthesis should be used
on first mention unless the abbreviation is a standard unit of
measurement.

Drugs should be referred to by their generic names. If
proprietary drugs have been used in the study, refer to these by
their generic name, mentioning the proprietary name, and the
name and location of the manufacturer, in parentheses.

Permissions

To use tables or figures borrowed from another source,
permission must be obtained from the copyright holder,
usually the publisher. Authors are responsible for applying for
permission for both print and electronic rights for all borrowed
materials and are responsible for paying any fees related to
the applications of these permissions. This is necessary even
if you are an author of the borrowed material. It is essential to
begin the process of obtaining permission early, as a delay may
require removing the copyrighted material from the article.
The source of a borrowed table should be noted in a footnote
and of a borrowed figure in the legend. It is essential to use the
exact wording required by the copyright holder. A copy of the
letter granting permission, identified by table or figure number,
should be sent along with the manuscript. A permission request
form is provided for the authors use in requesting permission
from copyright holders.

Processing Fees

Open Access Publication: all manuscripts submitted to [JBM
will be submitted under the Open Access publishing model.
In this publishing model, papers are peer-reviewed in the
normal way under editorial control. When a paper is accepted
for publication the author is issued an invoice for payment of
a publication processing fee. Payment of this charge allows
[JBM to partially recover its editorial process and production
of the printed version, and development of online functionality,
and provide our content at no cost to readers. [JBM charges

a processing fee of $100 per printed black and white journal
page and $150 per printed page of color illustrations.

IJBM charges a processing fee of $50 per page in the
case of online-only publications. For online-only publications,
all illustrations submitted in color will be published in color
online, at no cost to the author.

Example 1 - Article length is 4 journal pages for online-only
publication. Total Charge for article = $200.

Example 2 - Article length is 4 black and white journal pages.
°Total Charge for article = $400.

Example 3 - Article length is 5 journal pages, 5 color figures.
Figures 1-3 fit on one journal page, figures 4-5 fit on one
journal page.

- Page Charges = $100 *3 black and white journal
pages = $300

- Color Cost= $150 * 2 color journal pages = $300

°Total Charge for article = $600

°Total Charge for article includes copyediting, typesetting,
publishing (online and print), indexing of article in citation
databases and shipping.

Surely, this processing fee does not cover the whole cost. For
[JBM, the income might be from subscriptions for the printed
journal, foundation and grant support, advertisements, and
institutional support. Published papers appear electronically
and are freely available from our website. Authors may also
use their published .pdf’s for any non-commercial use on
their personal or non-commercial institution’s website. A
subscription to the printed version of [JBM remains available.
Under [IJBM’s existing policy certain categories of
authors are eligible for a discount. The amount of discount
depends on factors such as country of origin, position of the
author in the institute and quality and originality of the work.
Young researchers and first time authors may also qualify
for a discount. There is also an author loyalty discount open
to authors submitting more than one article within twelve
months. To apply for a discount, please contact our office
using the ‘Contact Us’ page or send email to the Publisher
(editor@ijbm.org) with the following information:

e  Your name and institution with full address details
e Reason for applying for a waiver
e Title of your paper

e  Country of residence of any co-authors.

Commercial use: No articles from [JBM website may be
reproduced, in any media or format, or linked to for any
commercial purpose without the prior written consent of
IJBM and payment to IJBM of an appropriate fee.

Page Proofs: Page proofs are sent from the Publisher
electronically and must be returned within 72 hours to avoid
delay of publication. All authors must sign and return the
author approval and final page of Publication Agreement.
Generally peer review is complete within 3-4 weeks and the
editor’s decision within 7-10 days of this. It is therefore very
rare to have to wait more than 6 weeks for a final decision.



AUTHOR’S CHECKLIST

When submitting manuscripts to the International
Journal of Biomedicine please remember to include the
following:

e Cover Letter

* The authors should (1) state that the manuscript, or parts
of it, have not been and will not be submitted elsewhere for
publication; (2) state that all authors have read and approved
the manuscript; and (3) disclose any financial or other relations
that could lead to a conflict of interest. If a potential conflict
exists, its nature should be stated for each author.

* All sources of financial support for the study should be stated
including federal or state agencies, nonprofit organizations,
and pharmaceutical or other commercial sources.

* Manuscript, including:

— Title page

— Article title

— Short title (Iess than 65 characters w/ spaces)

— Authors’ names, academic degrees, affiliations

— Acknowledgment of grants and other financial support

— Word count

— Number of figures and tables

— Name, address, telephone, fax, and email address of
corresponding author

— All authors must disclose any financial or other relations that
could lead to a conflict of interest. If a potential conflict exists,
its nature should be stated for each author. When there is a

stated potential conflict of interest a foot note will be added
indicating the author’s equity interest in or other affiliation
with the identified commercial firms.

— All sources of financial support for the study should be stated
including federal or state agencies, nonprofit organizations,
and pharmaceutical or other commercial sources.

* Abstract

» Key words

* Text

» Acknowledgments

* References

* Table and Figure Legends

* Figures (individual tiff or eps file format)

* Tables (individual word documents)

* Permissions for the use of any previously published materials
* Disclosure Form (fax or e-mail to Editorial Office).

It is important to note that when citing an article from
IJBM, the correct citation format is Int J Biomed.

Thank you for your interest in International Journal of
Biomedicine. Please feel free to contact us with any questions.
To ensure fast peer review and publication, manuscripts
that do not adhere to this instructions will be returned to the
corresponding author for technical revision before undergoing
peer review. We are looking forward to your submission.




65" Annual Scientific Session & Expo

APRIL

CHCAGD |5

2016

Making Waves in
Preventwe Cardiology

September 16-18, 2016

- :
tzﬁ) =3 2016(ongress on-
Atherosclerotlc (ardlovascular Dlsease Preventlon
l‘“‘ e -

St/ Boca Raton Resortand (lub «Boca Raton FL
A Waldorf Astoria Resort



International Journal of Biomedicine 6(1) (2016) 12-17

INTERNATIONAL

doi: 10.21103/Article6(1) OA2 JOURNAL
ORIGINAL ARTICLE OF BIOMEDICINE
Cardiology

Risk of Cardiovascular Death in the Remote Period after Myocardial
Revascularization and in Association with Renal Dysfunction

Ekaterina S. Levitskaya, PhD'*; Mikhail M. Batiushin, PhD,ScD!; Aleksey V. Hripun, PhD';
Aleksandr A. Kastanajan, PhD,ScD’; Elena O. Golovinova'; Valentina V. Gul’chenko';
Dmitriy G. Pasechnik, PhD!; Vladimir A. Chistyakov, PhD, ScD*2;

Igor V. Dudarev, PhD, ScD'; Galina V. Shavkuta, PhD, ScD'

‘Rostov State Medical University, *Southern Federal University

Rostov-on-Don, Russia

Abstract

The aim of the present study was to assess the effectiveness of standard medical therapy in lowering the risk of cardiovascular
death in the remote period after myocardial revascularization (MR), taking into account the presence of renal dysfunction.

Material and Methods: The study included 90 patients with coronary heart disease (CHD) and indications for revascularization.
We evaluated a drug therapy obtained at different stages of revascularization, as well as the severity of patients’ condition and the
prevalence of renal dysfunction.

Results: In the remote period after MR (5.8+0.05 years), 71/78.9% patients participated in the study; death occurred in
10/12.3% patients. The duration of therapy for chronic myocardial ischemia before MR (P=0.005), as well as compliance with
prescribed therapy during 6 months (P=0.008) after this procedure, affected cardiovascular death in the remote period after MR.
Using statins before MR reduced the risk of cardiovascular death by 17.2% (P=0.01), beta-blockers -14.95% (P=0.04), and ACE
inhibitors (ACEISs) - 15.75% (P=0.03). The lack of regular use of acetylsalicylic acid (ASA) for 6 months after RM was associated
with an increase in the risk of cardiovascular death up to 36.2% (P=0.005). Statins and ACElIs are drugs that reduce the risk of
cardiovascular death in the presence of renal dysfunction (P<0.05).

Conclusion: An efficient drug regimen for patients after MR is important in reducing a long-term prognosis of cardiovascular
death and for an efficient correction of coronary artery patency. (Int J Biomed. 2016;6(1):12-17.).

Keywords: risk of cardiovascular death; ischemic heart disease, revascularization, renal dysfunction.
Abbreviations: LVEDYV, left ventricular end-diastolic volume; LVESY, left ventricular end-systolic volume; IVST,

interventricular septal thickness; LVPWT, left ventricular posterior wall thickness; LVMI, left ventricular mass index; LVEF, left
ventricular ejection fraction; GFR, glomerular filtration rate; MAU, microalbuminuria.

Introduction

The effectiveness of various methods of treatment is
one of the relevant aspects of research activity despite the
development of modern medicine. The principle of evidence
is the fundamental basis for the rational use and effectiveness
of a therapy. Drugs with a broad evidence base are the means
of first choice in the treatment of patients with any pathology.
The right choice of drugs becomes a priority, especially in
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Rostov State Medical University, Rostov-on-Don, Russia. E-mail:

es.med@mail.ru

the treatment of socially significant diseases with a high risk
of complications and death. Worldwide statistics indicate a
primary role of the pathology of the cardiovascular system
in the general structure of permanent disability and mortality
from chronic non-communicable diseases [1,2], among which
coronary heart disease (CHD) holds the leading position [3].
Patients with indications for surgical revascularization are the
most disadvantaged group of patients regarding prognosis for
cardiovascular death (CVD) and complications. Operations
to restore coronary blood flow significantly improve the
quality of life of patients and reduce the risk of developing
acute myocardial infarction (AMI) and sudden CVD. The
right selection of components of medical treatment for a
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group of patients after MR is justified by the necessity to
slow the progression of the pathogenic mechanisms of the
atherosclerotic process, and, as a consequence, to significantly
increase the effectiveness of interventional treatment.

The presence of cardiovascular disease is often
accompanied by damage to target organs or the formation of
clinical conditions, the development of which is caused by a
single pathogenesis. Developing multimorbidity potentiates
a poor prognosis with cardiovascular complications and
requires the use of the most rational drug combinations, which
minimize the risk of the progression of disease, death, and
acute vascular catastrophes.

The existing evidence base for drug therapy in patients
after restoration of coronary blood flow includes statins and low
doses of acetylsalicylic acid (ASA), as well as ACE inhibitors
(ACEIs) and beta-blockers in certain clinical situations [4].
Research and clinical activities seek to obtain information
that complements the known data regarding the priority drug
regimens. It is important to emphasize the special significance
and the practical value of this information in the evaluation of
long-term prognosis of cardiovascular events.

The aim of the present study was to assess the
effectiveness of standard medical therapy in lowering the risk
of cardiovascular death (rCVD) in the remote period after
myocardial revascularization (MR), taking into account the
presence of renal dysfunction (RD).

Materials and Methods

The present study included 90 CHD patients (80 men
and 10 women; mean age 56.1+0.9 years) with indications for
restoration of coronary blood flow. The study was conducted
in accordance with ethical principles of the Declaration of
Helsinki and approved by the Rostov State Medical University
Ethics Committee. Written informed consent was obtained
from all participants.

The inclusion criteria were indications for surgical
revascularization of the myocardium by the method of
coronary artery bypass grafting (CABG) or percutaneous
coronary intervention (PCI) with stent implantation. The need
to restore coronary blood flow was determined by the results
of coronary angiography (CAG). After completing the patient
recruitment in the study group, we found that CABG was
required in 64/57.6% patients and PCI with stent implantation
in 26/42.4% patients.

At the beginning of the study, we assessed the
prevalence of traditional risk factors (RFs): the presence and
duration of smoking, arterial hypertension (AH), overweight
and obesity, diabetes mellitus (DM), and the presence
a prior MI and duration of CHD. We then estimated the
biochemical markers (blood lipids and type of dyslipidemia),
the main echocardiographic parameters (LVEDV, LVESYV,
IVST, LVPWT, LVMI, and LVEF), and the parameters of
renal function — MAU and GFR. MAU (urinary albumin
excretion of 30-300 mg/24 hours) was assessed by a semi-
quantitative method using test strips for the determination of
protein in the urine, in compliance with the rules for collecting
morning urine. GFR was estimated by the Cockcroft-Gault

formula. Stages of chronic kidney disease (CKD) were
determined according to the KDOQI 2002 classification.
Patients with CKD stages 4-5 were excluded from this study.

Clinical characteristics of the studied groups are
presented in Table 1.

Table 1.

Cardiovascular risk factors and clinical characteristics of CHD
patients

Criterion Average value

Duration of therapy of CHD, years 6.1+0.6
Patients with excess body weight, abs (%) 34 (37.8)
Obesity, abs (%) 43 (47.8)
Smoking patients, abs (%) 32 (35.6)
Total cholesterol, mmol/l 5.65+0.15
High-density lipoprotein cholesterol, mmol/l 1.1+0.03
Low-density lipoprotein cholesterol, mmol/l 4.6+0.2
Triglycerides, mmol/l 1.95+0.1
Dyslipidemia, type Ila, abs (%) 47 (52.2)
Dyslipidemia, type IIb, abs (%) 29 (32.2)
LVEDV, ml 151.2+3.9
LVESV, ml 72.3+3.01
IVST, mm 12.53+0.17
LVPWT, mm 11.99+0.15
LVEF, % 53.0+0.7
Angina pectoris, class II, abs (%) 5(5.6)
Angina pectoris class 111, abs (%) 73 (81.1)
Angina pectoris, class IV, abs (%) 1(1.1)
Unstable angina, abs (%) 8(8.9)
Acute myocardial infarction, abs (%) 3(3.3)
Myocardial infarction, abs (%) 66 (73.3)
Arterial hypertension, abs (%) 77 (85.6)
Diabetes, abs (%) 19 (21.1)
MAU, abs (%) 82 (91.1)
GFR, mL/min 90.2+£2.2
CKD stage 1, abs (%) 48 (53.3)
CKD stage 2, abs (%) 33 (36.7)
CKD stage 3, abs (%) 7(7.8)

Statistical analysis of the obtained data allowed us to
establish the high prevalence of both traditional and renal
risk factors in the studied group of patients. To achieve the
study objective, we assessed CHD therapy duration before the
revascularization, as well as groups of drugs, receipt of which
was regular. The average duration of CHD medical treatment
was 1.57+0.27 years.

Medical therapy aimed at slowing the progression of
the atherosclerotic process was recommended to all patients
after MR. We performed a statistical analysis of regular use of
medicines also in the late period, 6.3+0.04 months after MR.
Analysis of the frequency of regular medication intake before
MR and in the late period after the intervention is presented in
Table 2. On the second visit in the late period after coronary
reperfusion, we also monitored the presence of MAU and
GFR value.

The endpoint of the study was CVD in the remote period
after MR (5.8+0.05 years). CVD occurred in 10/12.3% of 81
patients who continued participation in the study.
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Table 2.
The frequency of regular medication intake (abs/%) before MR and
in the late period after the intervention

Medications Before MR | After MR (=6.3 mth)

Statins 40/44.4 74 (84.1)
ASA 53/58.9 79 (89.8)
Beta-blockers 55/61.1 73 (83.0)
ACE inhibitors 48/53.3 69 (78.4)
Calcium channel blockers 7/7.8 10 (11.4)
Diuretics 5/5.6 12 (13.3)
Sartans 2/2.2 2(2.2)

Nitrates 33/36.7 18 (20.0)
Trimetazidine 15/16.7 19 (21.1)

Statistical analysis of data was performed using the
software Statistica 8.0. The mean (M) and standard error of
mean (SEM) were calculated. Differences of continuous
variables with a normal distribution between the two
groups were calculated using the independent-sample #-test.
Group comparisons with respect to categorical variables are
performed using chi-square tests. Two-tailed P values <0.05
were considered statistically significant.

Results

rCVD in the remote period after MR decreased
significantly with increased duration of regular CHD drug
therapy prior to MR. Thus, regular treatment for 4 years was
associated with a low risk of death amounting to 0.09%, but
the absence of drug therapy led to an increased risk of death
in the remote period after MR by 23.8% (P=0.005) (Figure 1).
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chance of death

Fig. 1. The probability of death in remote period after MR
depending on the duration of CHD therapy

Statistical data obtained when analyzing the frequency
of use of drug classes before MR showed that statins, beta-
blockers, and ACElIs significantly reduced rCVD. It should be
noted that the degree of influence on cardiovascular prognosis
was comparable for the presented classes. rCVD in the remote
period after MR was 20.0% in the absence of continuous use
of statins in the period before MR (P= 0.01); this rate was
21.2% for beta-blockers (P=0.04) and 20.51% for ACEIs (P=
0.03). Comparison of patient groups with the presence and

absence of taking statins, beta-blockers and ACEIls before
coronary reperfusion has allowed us to establish an increase in
the probability of death among patients who did not take these
drugs by 17.22%, 14.95% and 15.75%, respectively.

In patients with continuous ASA use before MR, the
impact on rCVD reduction in the remote period after MR
approached statistically significant values. The results of the
regular medication intake in the later period (6.3+0.04 months)
after MR showed that continuous use of the recommended
regimens leads to significant rCVD reduction in the remote
period after MR by 40.8% (P=0.008).

We have shown the high importance of ASA use in
reducing rCVD by 36.2% (P=0.009). after 5.8+0.05 years
following MR. When we analyzed the impact of ACEIs, beta-
blockers and statins on rCVD in the remote period after MR,
reliable results had not been established; at the same time, we
identified a trend of statistical significance in the regular use
of beta-blockers.

In the presence of MAU determined before
revascularization, regular ACEI intake was accompanied by
reduction of rCVD in the later period after MR by 10.22%
(P=0.03), and statins by 5.67% (P=0.02).

In the analysis of GRF value calculated before MR,
we found that in patients with normal filtration capacity of
the kidneys, or a tendency to hyperfiltration combined with
regular intake of ACEIs (P=0.04) or statins (P=0.03), r*CVD
was lower in comparison to patients with decreased GRF
(Figures 2 and 3).
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Fig. 2. The probability of death in remote period after MR
depending on the regular ACEIs intake and GFR level
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Fig. 3. The probability of death in remote period after MR
depending on the regular statin intake and GFR level



E. S. Levitskaya et al. / International Journal of Biomedicine 6(1) (2016) 12-17 15

We revealed rCVD reduction during regular intake of
the prescribed regimen for 6 months after MR in patients with
MAU and decreased GFR values. Continuous use of drugs
for CHD treatment was associated with a decrease in rCVD
by 11.9% in patients with MAU (P=0.02). We found a more
significant decrease in the probability of death during medical
therapy in patients with more impaired kidney filtration
function. ASA intake was associated with rCVD reduction
by 36.9% in patients with MAU (P=0.03). The risk of death
amounted to 42.1% at GFR of 90 ml/min and ASA absence
in the drug regime, while a regular ASA admission within
6 months after MR decreased the probability of death by
7.7%; these risks amounted to 64.1% and 17.7% (P=0.02),
respectively in a GFR value of 30 ml/min.

Discussion

Evidence-based drug therapy is the basis for
cardiovascular risk reduction. Surgical MR is the most effective
method to treat coronary insufficiency that improves the quality
of life of patients and predicts cardiovascular complications.
At the same time, surgical restoration of intracoronary blood
flow is not a tool that controls CVD pathogenesis. The further
tactics for management of patients after MR should include a
choice of the optimal medical treatment, which can effectively
delay mechanisms of restenosis formation and reduce the risk
of cardiovascular complications.

In the present study, we showed that the remote rCVD
in patients receiving long-term anti-ischemic therapy was
significantly lower in comparison to patients with short-term
periods of drug therapy or the lack of it. It should be noted that
the probability of death becomes minimal with an increase
in the duration of therapy, whereas a fatal outcome can be
predicted in almost one of four patient in the absence of the
regular therapy.

Numerous studies have shown that statins, ACEIs and
beta-blockers may reduce rCVD. Moreover, a significant
decrease in rCVD in the remote period after MR was obtained
under the condition of regular reception of these drug classes
before surgical correction of coronary blood flow. Comparative
analysis of the drug classes used within 6 months after coronary
reperfusion has allowed us to establish the primary importance
of ASA in reducing the risk of a fatal outcome in the long term.
Based on these data, one can judge the priority of correction of
the pathogenetic mechanisms of CHD progression depending
on the treatment stage. Reducing the activity of neurohumoral
systems, improving the endothelial function, and normalizing
the lipid spectrum are the most important treatments in the
period before MR, while an effective control of platelet
activity is the priority in the near term after MR. Our results
are consistent with numerous studies devoted to drug therapy
in CHD patients.

Philip F. et al. [5] conducted a retrospective cohort study
of 5,205 patients after first-time isolated CABG and assessed
the impact of a discharge regimen including beta-blockers
and statin therapy and their relationship to long-term all
cause mortality and major adverse cardiovascular events. A
discharge regimen with statin therapy was associated with and

overall reduction in 30 day, 1 year and long-term mortality. In
addition, statin and beta-blockers exerted synergistic effect on
overall mortality outcomes short-term and in the long-term.

There are many studies confirming the protective
role of statins in patients after MR, in which the probability
of occlusion and rCVD was decreased by reducing the
atherosclerotic process progression in a general coronary bed
and arteries subjected to surgical correction [6,7].

The necessity of using beta-blockers in CHD patients is
not in doubt and is dictated by the peculiarity of the mechanism
of their action. Recent studies of beta-blockers used in patients
after CABG demonstrate the need to include this drug class
for continuous use.

The study conducted by Zhang H et al. [8] included
5926 consecutive patients who underwent CABG and
were discharged alive. The prevalence and consistency of
B-blocker use were determined in patients with and without
a history of myocardial infarction (MI). In patients with or
without previous MI undergoing CABG, the consistent use
of B-blockers was associated with a lower risk of long-term
mortality and adverse cardiovascular events.

Our earlier studies showed a need of beta-blocker use
after MR for correction of a recurrent angina, which is a
marker of coronary atherosclerosis progression and adverse
cardiovascular events [9]. In the group of patients after 6
months following MR, we found that beta-blocker use before
coronary reperfusion reduced the risk of recurrence of angina
by 33.0% and a dose-dependent effect was demonstrated [9].

Suppression of the influence of angiotensin II by
angiotensin-converting enzyme inhibitors and angiotensin
IT receptor blockers may reduce or potentially reverse
atherosclerosis and other inflammation-associated
cardiovascular diseases [10].

L.Minuzzo et al [11] investigated the effect of previous
use of angiotensin-converting enzyme inhibitors on cardiac
troponin I measurement in patients with acute coronary
syndrome without ST-segment elevation and clinical outcomes
at 180 days. This study showed a correlation between prior
use of ACEIs and reduction in the myocardial necrosis marker
troponin I in patients admitted for acute coronary syndrome
without ST-segment elevation. However, large-scale trials are
still required to state that this reduction could lead to fewer
severe clinical events such as death and re-infarction.

Current guidelines consider the validity of ACEI
assignment for certain clinical situations in chronic CHD
[4]. It is important to note that patients included in our study
were characterized by a high prevalence of impaired kidney
function. In this regard, the results obtained can be justified
in view of the correction of cardio-renal syndrome with a
significantly improved long-term cardiovascular prognosis.

The importance of optimal drug combinations increases
significantly in the presence of multimorbidity, especially
with the existence of conditions united by a common
pathogenesis and risk factors. Development of secondary
nephropathy of cardiac origin increases a poor prognosis and
requires the most effective approaches in the pharmacological
treatment. RD markers such as MAU and a decreased GFR
are the most significant indicators in the formation of an
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adverse cardiovascular prognosis. The strategy of medical
management of such patients should be based on the concept
of cardio-nephroprotection.

We have shown that a significant decrease in rCVD in
patients with MAU/decreased GFR is associated with a regular
application of ACEIs and statins prior to revascularization.
Regular intake of these drugs allows not only reduction of
rCVD, but also equalizes the magnitude of this risk in the
presence and absence of RD. At the same time, the tendency
towards hyperfiltration reduces the risk even in the absence of
a permanent use of ACEIs or statins. The obtained information
about the role of statins in cardiovascular complication risk
correction in RD presence is consistent with results of other
studies. According to R. Agarwal [12], subgroup analyses
of major clinical studies and meta-analyses of smaller trials
indicate that statin therapy slows the decline of the glomerular
filtration rate. Additionally, statins appear to reduce proteinuria
in patients with CKD. Statins are well recognized to reduce
cardiovascular morbidity and mortality in patients with and
without documented cardiovascular disease and in certain
high-risk populations, such as persons with diabetes mellitus.
Statins have also been shown to preserve glomerular filtration
rate and reduce proteinuria in subjects with nondiabetic
renal disease. However, conclusive evidence for improved
cardiovascular outcomes with statin therapy for CKD is not
yet available. Thus, atorvastatin had no statistically significant
effect on the composite primary end point of cardiovascular
death, nonfatal myocardial infarction, and stroke in patients
with diabetes receiving hemodialysis [13]. According to
B.Fellstrom et al. [14], in patients undergoing hemodialysis,
the initiation of treatment with rosuvastatin lowered the
LDL cholesterol level but had no significant effect on the
composite primary end point of death from cardiovascular
causes, nonfatal myocardial infarction, or nonfatal stroke.
At the same time, the SHARP trial showed that reduction of
LDL cholesterol with simvastatin 20 mg plus ezetimibe 10 mg
daily safely reduced the incidence of major atherosclerotic
events (non-fatal myocardial infarction or coronary death,
non-haemorrhagic stroke, or any arterial revascularisation
procedure) in a wide range of patients with advanced chronic
kidney disease [15].

Analysis of data in the literature and our results can be
explained by the fact that the reduction of rCVD with statin
therapy is slight in the presence of RD, whereas normal renal
function or a tendency towards hyperfiltration has a protective
effect. Long-term use of statins [12] and ACEIs [16,17] helps
to slow down kidney remodeling, leading thereby to reduction
of the progression of RD and rCVD.

Conclusion

The assignment of rational treatment regimens and RF
management for patients at very high risk of cardiovascular
complications is essential to maximum prognosis improvement
ofthese patients. Patients after MR need an effective slowdown
of the pathogenic mechanisms of disease progression with the
definition of schemes and algorithms for drug therapy taking
into account variations in clinical situations. The results of our

study allow us to highlight the main points for the effective

improvement of cardiovascular prognosis and rCVD reduction

in the remote period after MR:

e A long-term treatment with drugs correcting processes
of chronic ischemia is strongly recommended prior to
planned surgical MR.

e  Statins, beta-blockers, and ACEIs are most effective
before MR.

e  The use of ASA for at least 6 months in the postoperative
period significantly improves the prognosis.

e  Adherence to the prescribed CHD therapy after MR is an
important condition for a favorable prognosis.

e The inclusion in the therapeutic regimens of statins and
ACEIs before and ASC after MR is recommended in the
presence of MAU and decreased GFR.

e An assessment of renal function is important for rCVD
determination.
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Abstract

The aim of our study was to investigate the left ventricular (LV) echocardiographic parameters and estimate the antiremodeling
efficacy of eprosartan and lercanidipine in patients with chronic kidney disease, depending on the presence or absence of diabetic
nephropathy (DN).

Materials and Methods: The study included 121 patients (mean age 52.4+5.7 years) with CKD stage 3 (KDOQI, 2002).
Patients were distributed in two groups according to the etiology of CKD. Group 1 consisted of 67 patients with non-diabetic
CKD. Group 2 consisted of 54 CKD patients with DN. All patients had arterial hypertension grade 1 or 2 (ESH/ESC, 2013).
All patients underwent clinical examination, echocardiography; GFR was estimated by the Cockcroft-Gault formula. Stages of
chronic kidney disease (CKD) were determined according to the KDOQI 2002 classification. Eprosartan and lercanidipine were
prescribed to patients after one week of lavage from previous antihypertensive therapy. This 6-month follow-up study compared
the effectiveness of two courses of treatment.

Results: Left ventricular hypertrophy (LVH) was observed in all CKD patients regardless of the presence or absence of DN.
Eprosartan and lercanidipine showed the high antihypertensive efficacy expressing a reliable decrease in absolute values of SBP
and DBP. In CKD patients with DN, on the background of a comparable antihypertensive effect, eprosartan, in comparison with
lercanidipine, showed a more pronounced effect on the LV echocardiographic parameters associated with LVH regression. (Int J
Biomed. 2015;6(1):18-21.).

Keywords: chronic kidney disease; echo-geometric parameters, left ventricular hypertrophy; eprosartan, lercanidipine.

Abbreviations

LVEDD, left ventricular end-diastolic dimension; LVESD, left ventricular end-systolic dimension; LVEDV, left ventricular
end-diastolic volume; LVESYV, left ventricular end-systolic volume; LVSV, left ventricular stroke volume; IVST, interventricular
septal thickness; LVPWT, left ventricular posterior wall thickness; RWT, relative wall thickness; LVM, left ventricular mass;
LVMI, left ventricular mass index; LVH, left ventricular hypertrophy; GFR, glomerular filtration rate; CKD, chronic kidney
disease; ESRD, end-stage renal disease.

Introduction

Cardiovascular disease (CVD) remains the major cause
of death in patients with chronic kidney disease (CKD).
According to a well-established classification, cardiovascular
involvement in CKD can be set in the context of cardiorenal
syndrome type 4 [1]. The National Kidney Foundation Task
Force about CVD in CKD has emphasized the high risk of
CVD in patients with CKD, and has identified LVH and
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coronary artery disease as the major targets for intervention
[2]. The prevalence of LVH is estimated to be between 16
and 31% in individuals with a GFR >30 ml/min; it increases
to 60-75% prior to starting renal replacement therapy [3].
Foley et al. [4] followed 596 incident hemodialysis patients
with no prior history of cardiac disease to investigate whether
the incidence of LVH correlates with the duration of dialysis.
After 18 months of dialysis, the author reported that 62% of
the patients had an increased LV mass volume index and that
49% of them developed overt LV failure. These observations
raise the question of whether dialysis therapy develops
into LVH in ESRD patients [5]. The evaluation of LVH is
a quite heterogeneous. Electrocardiography, 2D and 3D
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echocardiography (ECHO) and cardiac magnetic resonance
imaging (CMRI) represent three next steps to quantify and
estimate the degree of LVH. Because of these clear limits
of CMRI, ECHO is still established as the main device to
evaluate LV mass in daily clinical practice although there are
limitations in the determination and quantification of LVH [3].

Levi et al. [6] examined the relation of left ventricular
mass to the incidence of cardiovascular disease, mortality
from cardiovascular disease, and mortality from all causes in
3220 subjects enrolled in the Framingham Heart Study who
were 40 years of age or older and free of clinically apparent
cardiovascular disease, in whom left ventricular mass was
determined echocardiographically. During a four-year follow-
up period, there were 208 incident cardiovascular events,
37 deaths from cardiovascular disease, and 124 deaths from
all causes. LVM, determined echocardiographically, was
associated with all outcome events. This relation persisted
after we adjusted for age, diastolic blood pressure, pulse
pressure, treatment for hypertension, cigarette smoking,
diabetes, obesity, the ratio of total cholesterol to high-density
lipoprotein cholesterol, and electrocardiographic evidence
of LVH. In men, the risk factor-adjusted relative risk of
cardiovascular disease was 1.49 for each increment of 50g/m
in LVM corrected for the subject’s height (95% CI: 1.20 to
1.85); in women, it was 1.57 (95%CI: 1.20 to 2.04). LVM
(corrected for height) was also associated with the incidence
of death from cardiovascular disease (RR=1.73 [95% CI: 1.19
to 2.52] in men and 2.12 [95%CI: 1.28 to 3.49] in women).
LVM (corrected for height) was associated with death from
all causes (RR=1.49 [95% CI: 1.14 to 1.94] in men and 2.01
[95%CI:1.44 to 2.81] in women). Authors concluded that the
estimation of LVM by echocardiography offers prognostic
information beyond that provided by the evaluation of
traditional cardiovascular risk factors. An increase in LVM
predicts a higher incidence of clinical events, including death,
attributable to cardiovascular disease.

Similar results were obtained in other studies. The
aim of the study performed by E.Paoletti et al. [ 7 ] was to
identify patient- and haemodialysis -related specific factors
that might be associated with a higher risk of sudden cardiac
death in subjects receiving renal replacement treatment (RRT)
and observed over 10 year period.. The study included 123
patients (76 men; age 29-79 years) undergoing RRT for at
least 6 months. During the 10 years, 85 patients died -16
from SCD, 30 from cardiac causes (CC) other than SCD,
and 39 from other causes. Univariate Cox regression analysis
demonstrated that the factors increasing the risk of SCD were
CHD (P=0.002), the worsening of LVH (P<0.0001), and
the presence of long-lasting arterial hypertension (P=0.001).
An increase in LVH was the sole risk factor for SCD when
comparing SCD with CC patients (P=0.003). By multivariate
Cox regression analysis ALVMI was identified as the strongest
predictor of SCD (P<0.0001).

The severity and persistence of LVH are strongly
associated with mortality risk and cardiovascular events in
CKD and ESRD patients as reported by Zoccali et al. [8] and
London et al. [9] who observed how a 10% decrease in LVM
was translated into a 28% decrease in cardiovascular mortality

risk in a cohort of patients on hemodialysis. The predictors
of LVH regression include better control of systolic blood
pressure [10,11], a lower pulse wave velocity and higher
hemoglobin levels [12]. It should be clear by now that more
clinical trials are needed to assess guidelines for treating
CKD-related LVH.

The aim of our study was to investigate the left
ventricular echocardiographic parameters and estimate the
antiremodeling efficacy of eprosartan and lercanidipine in
CKD patients, depending on the presence or absence of DN.

Materials and Methods

The study included 121 patients (mean age 52.4+5.7
years) with CKD stage 3. The stage of CKD was identified
based on the level of kidney function, irrespective of diagnosis,
according to the KDOQI CKD classification (2002) [14].

Patients were distributed in two groups according to the
etiology of CKD. Group 1 consisted of 67 patients with non-
diabetic CKD (49 patients with chronic glomerulonephritis,
15 patients with chronic pyelonephritis, and 3 patients with
polycystic kidney disease). Group 2 consisted of 54 CKD
patients with DN according to the criteria of the Committee
on Diabetic Nephropathy [15]. All patients had arterial
hypertension grade 1 or 2 (ESH/ESC, 2013). Exclusion
criteria were CKD stages 4-5, coronary heart disease, atrial
fibrillation and life-threatening ventricular arrhythmias,
cancer, arterial hypertension (BP>159/99 mmHg), chronic
heart failure (NYHA FC>II), and patients receiving renal
replacement therapy.

The control group consisted of 25 healthy, age-matched,
randomly selected persons without clinical and instrumental
signs of CKD.

Before and during treatment all patients were checked
on office BP using Korotkov’s method and ambulatory blood
pressure monitoring.

Two-dimensional and M-mode echocardiography
were done in accordance with American Society of
Echocardiography recommendations using Toshiba SSH-
160A (Japan). The following parameters were measured
and calculated: IVST, LVPWT, LVEDD, LVESD, LVEDYV,
LVESYV, LVEF, and LVM. LVM was indexed to body surface
area (LVMI). Left ventricular hypertrophy (LVH) was defined
as LVMI of >110g/m? (women) and >134g/m? (men) [13].

GFR was estimated by the Cockcroft-Gault formula.
Stages of chronic kidney disease (CKD) were determined
according to the KDOQI 2002 classification.

Eprosartan and lercanidipine were prescribed to patients
after one week of lavage from previous antihypertensive
therapy. This 6-month follow-up study compared the
effectiveness of two courses of treatment. Among Group 1
patients, 35 patients received eprosartan (600 mg/day) and 32
patients, lercanidipine (10 mg/day). Among Group 2 patients,
28 patients received eprosartan (600 mg/day) and 26 patients,
lercanidipine (10 mg/day). Eprosartan and lercanidipine were
prescribed in addition to standard treatment.

The study was conducted in accordance with ethical
principles of the Declaration of Helsinki. It was approved by
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the Tashkent Medical Academy Ethics Committee. Written
informed consent was obtained from all participants.

Statistical analysis was performed using the statistical
software «Statistica». (v6.0, StatSoft, USA). Baseline
characteristics were summarized as frequencies and
percentages for categorical variables and as mean+SEM for
continuous variables. Student’s unpaired and paired t-tests
were used to compare two groups for data with normal
distribution. Group comparisons with respect to categorical
variables are performed using chi-square tests or, alternatively,
Fisher’s exact test when expected cell counts were less than
5. A probability value of P<(.05 was considered statistically
significant.

Result and Discussion

LVH was observed in all CKD patients regardless of
the presence or absence of DN. Eprosartan and lercanidipine
showed the high antihypertensive efficacy expressing a
reliable decrease in absolute values of SBP and DBP in both
groups.

In Group 1 patients, compared to the control group,
LVEDD, LVEDV, LVESD and LVESV, as well as LVPWT
and IVST were significantly (P<0.05 in all cases) greater
(Table 1). In Group 2 patients, we found a more pronounced
increase in LVEDD, LVEDV, LVESD, LVESV, LVPWT, and
IVST (P<0.01 in all cases). Consequently, LV dilation was
more pronounced in Group 2 patients. Changes in LVEF and
LVSV in both groups were not significantly different from the
control values.

Table 1.

Left ventricular echocardiographic parameters in CKD patients
before therapy

Parameters CG Group 1 Group 2
LVEDD, mm | 43.1+1.18 48.1+3.44* 52.0+3.78%*
LVESD, mm 31.2+1.14 38.8+£3.26* 42.143.49%**
LVEDV, ml 122.1£5.12 148.4+8.43%** | 156.3+11.24%**
LVESYV, ml 43.6+4.75 55.3+£6.43 59.8+8.61*
LVSV, ml 78.5+5.16 92.1£6.05 95.2+8.47
LVEF, % 64.3+4.12 61.4+5.67 60.3+6.34
LVPWT, mm 8.6+0.73 11.5+1.25% 12.6+1.49%*
IVST, mm 8.7+0.81 11.7+1.43* 13.0£1.52%*
LVM, g 124.9+15.36 | 269.34+42.74%%% | 283.4+48.36***
LVMI, g/m? 70.2+11.21 | 162.4421.62%%% | 169.5+27.75%***
RWT % 0.35+0.05 0.52+0.07* 0.55+0.09*

CG - control group; *-P <0.05; **- P <0.01; ***- P <0.001 versus

the control group.

At the same time, we found a significant increase in
LVM, LVMI and RTW, especially in Group 2 patients. Thus,
in Group 1 patients LVM, LVMI and RTW exceeded the
normative values by 2.15 (P<0.001), 2.31 (P<0.001) and
1.48 (P<0.05) times, respectively, and in Group 2 patients
by 2.27 (P<0.001), 2.41 (P<0.001) and 1.57 (P<0.05) times,
respectively.

The changes in LV echocardiographic parameters
during the 6-month therapy with eprosartan and lercanidipine

are shown in Table 2. Eprosartan effects were more
pronounced than lercanidipine effects in Group 1 patients
with non-diabetic CKD. For example, we found a marked
reduction of LVEDD, LVESD, LVEDV, LVESV, LVPWT,
and IVST during treatment with eprosartan compared to
lercanidipine; however, the values of these parameters were
not fully normalized compared to the control group. LVSV
tended to decrease and LVEF to increase compared to initial
values. Initially high values of LVM, LVMI and RTW in these
patients significantly decreased after the 6-month treatment
with eprosartan (P<0.05 in all cases). In particular, in Group
1 patients, a 6-month therapy with eprosartan was associated
with significant decrease in LVMI by 17.8% versus 11.6%
during therapy with lercanidipine (P<0.05).

Table 2.

Left ventricular echocardiographic parameters in CKD patients
after 6-month treatment with Eprosartan and lercanidipine

Parameters Group 1 Group 2
LER EPR LER EPR

LVEDD, mm| 43.82+3.32 | 42.342.13*% | 48.743.27 | 47.3£2.75*
LVESD, mm| 35.1+£3.18 | 33,6+2.15% | 38.8+3.09 | 37.4+£2.41*
LVEDV, ml |133.14£8.55|127.3+£8.22% |141.2+11.56(135.2+£10.22*
LVESV, ml | 46.5£6.35 | 41.546.28* | 52.7+7.34 | 47.6+£6.53*
LVSV, ml 86.6+6.32 | 85.7+6.17 | 88.5+£7.45 | 86.6+7.23
LVEF, % 65.145.67 | 67.4£5.87 | 62.5+£5.72 | 64.2+6.32
LVPWT, mm| 10.7£1.23 | 10.3£1.12* | 11.9£1.44 | 11.5+1.16*
IVST, mm 10.9£1.28 | 10.5+1.18* | 12.2+1.35 | 11.9+1.12*
LVM, g 234.6+42.23|221.3+40.12%248.2+44.63(234.3+42.28*
LVMI, g/m? |143.6+£21.76[133.5+£20.45%/150.7+25.47(141.5£23.16*
RTW, % 0.50+0.06 | 0.47+0.05* | 0.52+0.07 | 0.5140,05*

LER- Lercanidipine; EPR -Eprosartan; *-P <0.05 versus the indices
before treatment.

In Group 2 patients with DN and CKD, on the
background of a comparable antihypertensive effect,
lercanidipine, in comparison with eprosartan, did not show
an appreciable effect on the LV parameters. All the studied
parameters had only a tendency to normalization and were
significantly different from the normative values.

In Group 2 patients, we found a reduction of LVEDD,
LVESD, LVEDYV, LVESV, LVPWT, and IVST during
treatment with eprosartan compared to initial levels (P<0.05
in all cases); however, the values of these parameters were
not fully normalized compared to the control group. LVSV
tended to decrease and LV EF to increase compared to initial
values. Initially high values of LVM, LVMI and RTW in these
patients significantly decreased after the 6-month treatment
with eprosartan (P<0.05 in all cases), but these changes
were less pronounced than in Group | patients treated with
eprosartan, and not fully normalized.

In conclusion, it can be noted that the LV echo-geometric
parameters in CKD patients with and without DN during long-
term treatment with eprosartan and lercanidipine improved
slightly and that the reverse remodeling was less pronounced
in CKD patients with diabetic nephropathy. More pronounced
changes were observed during treatment with eprosartan.
However, we did not find a full normalization of the studied
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echo parameters, which indicates the preservation of LVH in
the treated patients.

Findings:

1. LVH was observed in all CKD patients regardless of
the presence or absence of DN.

2. In CKD patients with DN, on the background of a
comparable antihypertensive effect, eprosartan, in comparison
with lercanidipine, showed a more pronounced effect on
the LV echocardiographic parameters associated with LVH
regression.
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Abstract

The aim of the present study was the integrated assessment of the role of non-traditional factors (inflammation, malnutrition,
calcium-phosphorus disorder and imbalance in the concentration of inducers and inhibitors of calcification) in forming
cardiovascular calcification (CVC) and the structural-functional rearrangement of LV myocardium in patients with chronic kidney
disease (CKD) receiving hemodialysis (HD).

Materials and Methods: The present study included 84 HD patients with CKD 5D stage. We evaluated 3 components of
the Dialysis Malnutrition Score (DMS), according to which body mass index (BMI), the level of serum albumin, and the percent
saturation of transferrin with iron were determined. We also analyzed CRP, fibrinogen, and beta-2 microglobulin, and calculated
the number of points (from zero to 2) according to the Glasgow Prognostic Score (GPS), which allowed us to combine indicators
of inflammation and make a common prognostic assessment.

The serum levels of protein alpha-Klotho m FGF-23 were determined by enzyme immunoassay. Echocardiographic
measurements were performed using B-mode, M-mode and Doppler-mode. Different patterns of LV geometry were identified
according to Ganau et al. (1992). The severity of calcification was estimated by a semi-quantitative scale for assessing the degree
of calcification of heart structures according to the National recommendations for CKD-MBD (2010).

Results: The increased risk for development of CVC, LVH, and diastolic dysfunction was associated with markers of
malnutrition, anemia, and inflammation in HD patients. Reduced serum alpha-Klotho level, hypoalbuminemia and a high level of
FGF-23 had a prognostic value in CVC formation. (Int J Biomed. 2016;6(1):22-26.).

Keywords: chronic kidney disease; end-stage renal disease; renal replacement therapy, cardiovascular calcification.
Abbreviations

CVD, cardiovascular disease; CKD, chronic kidney disease; LVH, left ventricular hypertrophy; IVST, interventricular
septal thickness; LVPWT, left ventricular posterior wall thickness; LVMI, left ventricular mass index; CRP, C-reactive protein.

Introduction

In recent years, the number of patients with end-stage
renal disease (ESRD) who require renal replacement therapy
(RRT) is increasing dramatically worldwide (KDIGO, 2012).
The main cause of mortality among dialysis patients with
ESRD is CVD, which occurs more often in patients receiving

*Corresponding author: Liliva 1. Rudenko, PhD. Rostov
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hemodialysis (HD), than in the general population [1]. The
frequency of deaths from CVD is high among young dialysis
patients, despite the fact that in the population cardiovascular
mortality progresses with age [2]. Thus, ESRD has not only
medical but also socio-economic significance, and thus requires
researching and clarifying mechanisms of calcification to find
new diagnostic methods and make predictive algorithms of
CVC development in dialysis patients.

The increased risk of adverse CVD outcomes is largely
due to calcification of heart valves and vessel walls, which is
an element of CKD- mineral bone disorder (CKD-MBD) along
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with the imbalance in the metabolism of calcium, phosphorus,
parathormone (PTH) and bone tissue. Previously, the calcium-
phosphorus imbalance was estimated as renal osteodystrophy
that was characterized by morpho-functional disorders of bone
tissue, and then it was found that laboratory abnormalities in
the metabolism of calcium, phosphorus and PTH levels are
independent indicators of prognosis and are associated with
the progression of CKD, cardiovascular complications and
mortality [3,4].

Understanding the risk factors, etiology and
pathogenesis of CKD-MBD has significantly improved
due to data on known markers of mineral metabolism, and
researchers have identified previously unknown factors that
are components of renal failure. In addition to the previously
known participants of the calcium-phosphorus homeostasis,
new elements of metabolism are being studied, elements that
could be involved in the process of CVC. In CKD patients,
calcification is associated with both traditional risk factors,
such as age, diabetes, hypertension, smoking, dyslipidemia,
and non-traditional factors, including decreased GFR,
anemia, hyperphosphatemia, secondary hyperparathyroidism
(sHPT), inflammation, oxidative stress and imbalance in the
concentration of inducers and inhibitors of calcification.

The aim of the present study was the integrated
assessment of the role of non-traditional factors in forming
CVC and the structural-functional rearrangement of LV
myocardium in CKD patients receiving hemodialysis (HD).

Materials and Methods

The present study included 84 HD patients with CKD
5D stage (45 male and 39 female; mean age 53.5+14.9 years).
The study was conducted in accordance with ethical principles
of the Declaration of Helsinki and approved by the Rostov
State Medical University Ethics Committee. Written informed
consent was obtained from all participants.

All HD patients received online hemodiafiltration
treatments three times per week for 4-5h, with ultra-pure
bicarbonate-based dialysate using a high flux polysulfone
membrane.

Exclusion criteria were age <18 or >80 years, pathology
of the parathyroid glands, uncontrolled intake of vitamin D
and/or calcimimetics, the history for drug and alcoholism,
pathology of the bone tissue, mental disorders, kidney
transplant.

We evaluated 3 components of the Dialysis Malnutrition
Score (DMS), according to which body mass index (BMI),
the level of serum albumin, and the percent saturation of
transferrin with iron were determined. We also analyzed
CRP, fibrinogen, and beta-2 microglobulin, and calculated the
number of points (from zero to 2) according to the Glasgow
Prognostic Score (GPS), which allowed us to combine
indicators of inflammation and make a common prognostic
assessment [5].

The serum levels of protein alpha-Klotho u FGF-23
were determined by enzyme immunoassay. The average
level of serum FGF-23 was 69.3+£23.5 pg/ml, alpha-Klotho —
460.4£141.3 pg/ml.

Serum levels of calcium, inorganic phosphorus, calcium-
phosphorus compositions, intact PTH (iPTH) were investigated.
sHPT was defined as PTH level >300 pg/ml; hyperphosphatemia
at the phosphate concentration >1.45mmol/l (the National
recommendations for CKD-MBD, 2010).

Echocardiographic measurements were performed using
B-mode, M-mode and Doppler-mode. Different patterns of LV
geometry were identified according to Ganau et al. (1992).

The severity of calcification was estimated by a semi-
quantitative scale for assessing the degree of calcification of
heart structures according to the National recommendations
for CKD-MBD (2010). Patients underwent plain radiography
of the abdominal cavity in lateral projection for the assessment
of abdominal aortic calcification (AAC). Calcification was
assessed using Kauppila’s scale, which allowed us to assess
the severity of calcification in the aorta at the level of the
first through fourth lumbar vertebrae, and in the anterior and
posterior walls of the aorta. Calcific densities were graded on
a 0 to 3 scale at each lumbar vertebral segment. A score of 0
denoted no aortic calcific deposits; 1, small scattered calcific
deposits filled less than one-third of the longitudinal wall of
the aorta; 2, one-third or more but less than two-thirds of the
longitudinal wall of the aorta was calcified; and 3, two-thirds
or more of the longitudinal wall of the aorta was calcified. A
separate score was determined for the anterior and posterior aorta,
and the values were summed across the 4 vertebrae, resulting in
an AAC index that could range from 0 to 24 points [6].

Statistical analysis of data was performed using the
software Statistica 6.0. The mean (M) and standard deviation
(SD) were calculated. For data with normal distribution,
inter-group comparisons were performed using Student's
t-test. Comparisons between three groups were performed
with the one-way ANOVA with Tukey’s post-hoc test.
Group comparisons with respect to categorical variables are
performed using y2 tests. Linear and non-linear regression
analysis, as well as logistic regression analysis was conducted.
A probability value of P<0.05 was considered statistically
significant.

Results

CVC was revealed in 42/50% of HD patients. Increased
risk of calcification was detected in patients with low total
protein (P=0.003). A decrease in the level of total protein,
even by 2 g/l, increased the risk of calcification by more
than 5%. Low albumin levels significantly increased CVC
risk (P=0.01).The average albumin level in patients with
calcification was detected in the lower range (37.2+4.4 g/l)
compared with patients without diagnosed -calcification
(39.7+£3.9 g/l, p<0.01); this can be explained by the role
of malnutrition in the development of calcification. Thus,
malnutrition, specifically low levels of albumin and total
protein, is associated with a rising risk of CVC.

Patients with calcification of heart valves had a higher
pulse pressure compared with patients without calcification
before (66.2+16.9 vs 58.5+12.3, respectively, P=0.02), during
(65.1£14.4 vs 57.3+13.0, respectively, P=0.01) and after
hemodialysis (62.9+13.3 vs 56.6+14.3, respectively, P<0.05)
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and in the interdialytic period (63.4+19.6 vs 51.5+14.4,
respectively, P<(0.01).

The echocardiography performed in the interdialytic
period showed that the increasing degree of calcification in
HD patients increased the risk of LVH (P=0.03), likely due
to the hemodynamic changes because of existing areas of
calcification. According to the degree of calcification of cardiac
structures by a semi-quantitative scale, a 2-point score leads to
an increase in the probability of LVH up to 71.9%, and in cases
of maximum severity, up to 91.9%. We identified a positive
correlation between the severity of heart valve calcification
and LVMI (an index of myocardial mass) (r=0.27, P=0.016).
Among patients with diagnosed CVC, LVMI was higher than
in patients without changes in the valves (132.8+31.4 and
114.4+34.9 g/m?, respectively, P=0.02). Characteristics are
presented in the Table 1. Furthermore, IVST and LVPWT
had a positive correlation with the severity of calcification
(r=0.329, P=0.01 and r=0.31, P=0.02, respectively).

Table 1.
Characteristics of clinical status of HD patients with or without CVC

Patients with|Patients with
CVC- CVC+ P
(n=42) (n=42)

Criterion

Serum protein, g/l 71.05+4.26 | 67.3+4.49 | <0.01

Serum albumin, g/l 39.7£3.9 372444 | <0.01
PP (before HD), mmHg 58.5+12.3 | 66.2+16.9 | <0.02
PP (during HD), mmHg 57.3+13.0 | 65.1+14.4 | =0.01
PP (after HD), mmHg 56.6£14.3 | 62.9+13.3 | <0.04

PP (interdialytic period), mmHg| 51.5£14.4 | 63.4£19.6 | <0.0]
LVMI, g/m? 114.4+34.9 | 132.8431.4 | <0.02

PP - pulse pressure

LVremodeling was identified in 63/76.8% of HD patients.
Concentric remodeling, concentric hypertrophy, and eccentric
LVH were detected in 31/37.8%, 26/31.7% and 9/7.3% of
patients, respectively. The diastolic dysfunction was identified
in 70.4% of HD patients. An impaired relaxation pattern or
grade 1 diastolic dysfunction was detected in 53/65,4% of
patients and pseudonormal mitral inflow pattern or grade 2
diastolic dysfunction in 4/5,0% of patients. Restrictive filling
dynamics (grade 3 and 4 DD) were not identified among the
studied patients.

In the presence of cardiovascular calcification, the
average DMS score was significantly higher (1.07+0.62
points), whereas in patients without calcification it was
0.40+0.57 points (P<0.01). One of the DMS components
in HD patients is albumin; we found a significant negative
correlation between the albumin level and LVMI (r=- 0.32,
P=0.003).

Parameters of systemic inflammation were associated
with LVH; the increasing GPS score significantly increased
the manifestation of LVH and an increase in left atrium size.
The presence of high phosphorus and two GPS points in HD
patients increased the risk of CVC up to 92.2%, whereas in
patients with normal phosphorus and zero GPS points, the risk

was only 11.5% (P<0.05). In CKD patients, CRP is a marker
of an inflammatory response. However, the role of CRP as a
predictor of the development of CVC is ambiguous.

Logistic analysis showed that the increased CRP levels
significantly increased the risk of CVC (P=0.04).

Patients with anemia had a larger LVPWT in comparison
with patients with a normal range of hemoglobin (P=0.01).
In patients with diagnosed CVC, hemoglobin level was lower
than in the patients without calcification (P<0.07). Thus, the
risk of CVC in patients with latent anemia amounted to 15.5%.
In patients with the first degree of anemia, the probability of
calcification was in the range of 15.5% to 36.6%; with the
second degree, 37% to 64%; and with the third degree, more
than 64.4% (P=0.03).

An increase in serum FGF-23 level and a decrease in
serum alpha-Klotho level were identified in patients with
progression of renal dysfunction. A negative correlation was
established between the duration of dialysis and the alpha-
Klotho level (r=-0.325, P=0.006). When the alpha-Klotho
concentration was about 800 pg/ml, CVC risk was minimal
and amounted only 4%; a reduction in the protein level by
50% increased the risk almost 6 times up to 23.3%, and a four-
fold decrease, up to 43.3%. While the level of alpha-Klotho
was below 100 pg/ml, the probability of the aortic calcification
was more than 50% (P=0.02). The gain of CVC risk also was
found in patients with high serum FGF-23 level and persistent
high rates of urea (P=0.048). The CVC risk increased in
patients with hypoalbuminemia and rising levels of FGF-23
(P=0.01). Thus, hypoalbuminemia with a high level of FGF-
23 had a prognostic value in CVC formation.

Discussion

Given that CKD is considered a disease, manifested not
only as a mineral bone disorder, components of the system’s
inflammatory response, malnutrition and anemia were
analyzed to confirm the high risk of calcification in studied
patients. It is known that protein-energy malnutrition is a
predictor of mortality in patients with ESRD [7]. One of the
most common markers of malnutrition is hypoalbuminemia
[8]; low levels of this protein are involved in impeding the
transport of calcium, phosphorus and other electrolytes, which
can contribute to arterial calcification. We found that low
serum albumin correlated with the severity of calcification.
In addition, there was a negative correlation between the
albumin level and the relationship between early diastolic
mitral annular velocity (EA) and tissue Doppler diastolic
velocity (Ea), which partially describes the participation of
malnutrition in the development of DD in HD patients.

Inflammation is one of the fundamental
pathophysiological phenomena associated with renal failure,
particularly among patients receiving chronic HD [9,10]. L. Yan
et al., in models on mice, found that an enhanced production
of inflammatory cytokines induces the development of
myocardial hypertrophy [11]. In addition, a few years earlier
S.Barry described the role of proinflammatory chemokines in
LVH formation [12].

In most patients (64.3%), we registered an increase in
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CRP level and found that the higher CRP levels increased the
probability of CVC. In addition, the likelihood of DD was
increased with the growth of CRP level.

In the study [13] examining inflammation and LV
diastolic dysfunction in peritoneal dialysis (PD) patients, the
role of pro-inflammatorycytokines in a group of PD patients
and controls was assessed. That study identified a significant
correlation between LV diastolic dysfunction and serum
TNF-a, and IL-6 levels in PD patients and an interaction
between PD and inflammation. TNF-a was also shown to
aggravate LV diastolic dysfunction.

Analyzing the parameters according to GPS, we found
that GPS points in patients with CVC were higher than among
people without calcification. The likelihood of developing
calcification reached 60% in patients with maximum points.
In addition, high GPS points increased the risk of LVH
development, which is positively correlated with LVMI and
LVPWT. Evidence is accumulating that chronic inflammation
plays an important role in LVH. Cytokines are implicated
in the development of cardiac hypertrophy, most likely via
downstream activation of pro-inflammatory transcription
factors such as nuclear factor-xB (NF-«kB) [14].

The participation of albumin in LVH development is
not completely known; however, there is an assumption that
malnutrition in combination with chronic overload in dialysis
patients contributes to an increase in the extracellular fluid
volume, which is a risk factor for LVH development..

Persistent uremia and constant contact with the dialysis
membrane, the release of pro-inflammatory cytokines,
oxidative stress, and persistent activation of the inflammatory
response [15] underlie the changes in morphological and
functional properties of smooth muscle cells and development
of calcification. The role of another acute-phase protein, 32-
microglobulin, was statistically significant only in patients
with an elevated pulse pressure estimated in the interdialytic
period. Thus, it was found that the enlargement in pulse
pressure and an increased level of B2-microglobulin contribute
to the increasing probability of CVC development due to
progressive vascular stiffness in CKD patients. According to
M.Masuda et al. [16], serum $2-MG concentrations correlated
significantly and positively with the echocardiographic
parameters of left ventricular hypertrophy (LVH) in long-term
HD patients; a deposition of B2-MG amyloid in the heart may
be associated with LVH progression.

Thus, the obtained data on the relationship of systemic
inflammation, cardiovascular calcification and anatomical and
functional changes in the heart in patients receiving chronic HD,
suggest that continuous activation of inflammatory responses
in this category of patients is an important independent risk
factor for cardiovascular disorders in dialysis patients.

Our data revealed that the ferritin level positively
correlated with the degree of valve calcification, EA, and
Ea in HD patients. In addition, the relationship between the
fibrinogen level and LVM can be explained by the increased
load on the myocardium under hyperfibrinogenemia.

Anemia contributes to the development of hemodynamic
and non-hemodynamic mechanisms, which results in a
compensatory increase in hemoglobin levels. Hemodynamic

compensatory changes in existing chronic anemia include an
increasing cardiac output because of reduced blood viscosity
and vasodilation contributing to tissue perfusion. Anemia
leads to stimulation of the sympathetic nervous system as well
as to activation of the renin-angiotensin-aldosterone system,
which is closely associated with increased oxidative stress
[17] and defines the hyperdynamic state of the myocardium,
causing hypertrophy. In our study, we also found that patients
with severe anemia were characterized by a high risk of LVH
development. The influence of anemia on the process of
calcification may be due to the action of hypoxia leading to
increased CVC risk.

Soft-tissue calcification is a prominent feature in both
chronic kidney disease (CKD) and experimental Klotho
deficiency. Wild-type mice with CKD had very low renal,
plasma, and urinary levels of Klotho [18]. In humans, Hu et
al. observed a graded reduction in urinary Klotho starting at an
early stage of CKD and progressing with loss of renal function
[18]. The beneficial effect of Klotho on vascular calcification
was a result of more than its effect on renal function and
phosphatemia, suggesting a direct effect of Klotho on the
vasculature. Our study also found a direct association between
reduced serum alpha-Klotho level and high CRP and the
relationship between two studied morphogenetic proteins
and B2-microglobulin. Based on these data it is possible to
use serum FGF-23 and alpha-Klotho as diagnostic markers
[19]. The results of the study allowed us to make the original
predicting scheme for development of CVC, geometric
remodeling, and functional alterations of LV, all of which
indicates that the process of calcification is not only a calcium-
phosphorus disorder.

M. Nasrallah defined that FGF-23 and ACI were
significantly increased, and FGF-23 was independently
associated with aortic calcification in haemodialysis patients
[20]. Fibroblast growth factor 23 (FGF23) is the latest mineral
metabolite to be linked to CVD and death. Like phosphate,
PTH, and vitamin D before it, altered FGF23 levels were
first recognized as an independent risk factor for mortality
in dialysis patients [21] but later were shown to be a risk
factor for CVD and death in the general population [22]. M.
Kanbay et al. [23] provide the latest report on FGF23 and
cardiovascular disease . In a cross-sectional study, the authors
analyzed coronary angiograms from 177 patients who had
“mild CKD” and for whom standard mineral metabolites
were measured along with FGF23 and fetuin A levels. This
study suggested that in a relatively young population with
mild-to-moderate alteration of kidney function and with less
traditional cardiovascular risk factors, anomalies of the serum
FGF 23 and fetuin A levels appeared early in the course of
disease and were independent major predictors for extent of
coronary artery disease.

Conclusion

The study and identification of factors contributing to
an increased risk for CCV is important for HD patients. The
research into new CCV factors will help to improve the quality
and length of life for those patients who receive RRT.
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Abstract

The aim of this study was to determine the role of the most informative indicators of adipocytokine status and ghrelin in
insulin resistance (IR) formation in chronic hepatitis C (CHC) patients at different stages of liver fibrosis.

Materials and Methods: This study included 205 CHC patients with HCV genotypes 1 and 3. A comparative analysis of
the laboratory parameters was carried out in a group of patients with IR (n=110) and without IR (n=95) and in patients depending
on the stage of liver fibrosis. The serum /levels of adipocytokines and ghrelin were determined using Bachem Group (USA) and
Immundiagnostik AG (Germany) test systems with microplate reader EIx800 (FinBio, Finland). Diagnosis and assessment of the
degree of fibrosis was performed by liver biopsy, liver elastometry and calculation test FibroTest.

Results: Obtained data allow us to regard the decreased secretion of ghrelin, and increased production of leptin, resistin and
TNF-a as a component involved in the formation of IR in CHC patients. (Int J Biomed. 2016;6(1):27-32.).

Keywords: chronic hepatitis C; adipocytokines; ghrelin; insulin resistance.

Introduction

Hepeatitis C virus (HCV) infection affects hundreds of
millions of people worldwide. Globally, the prevalence and
number of people with anti-HCV has increased from 2.3% to
2.8% and from >122 million to >185 million between 1990
and 2005 [1].

Most acutely infected patients develop chronic hepatitis
and become a potential source of virus transmission, and as
many as 1 in 5 will develop cirrhosis and its complications
[2]. HCV is also an increasingly recognized important cause
of extrahepatic manifestations, including insulin resistance
(IR) [3]. IR is of global importance since it is closely linked
to the epidemic condition of obesity, precedes and predicts
the development of type 2 diabetes mellitus (T2DM), and
increases the risk of life-threatening complications such as
cardiovascular diseases, renal failure, and infections [4].
However, these complications are not major causes of death
in cirrhotic patients with IR. In contrast, the development
of intrahepatic complications, including hepatocellular
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carcinoma (HCC), is known to be associated with IR [5]. IR
is extremely common in patients with chronic HCV infection
and has been associated with increased disease severity,
extrahepatic manifestations and decreased response to
antiviral therapy [6, 7]. Whereas the overall prevalence of IR
is 10%-25% of the population [8], the prevalence IR in HCV
infection reaches figures ranging from 30% to 70% [9,10].
Moreover, IR with HCV infection is increased at early stages
of liver disease without liver fibrosis (LF), and is on average
significantly higher than that found in patients with chronic
hepatitis B, matched for age and body mass index (BMI) [11].
Understanding the basis of such associations is of paramount
importance to inform treatment strategies for patients with
HCV.

The main acquired factors of IR include abdominal
obesity, aging, hyperglycemia, medications, and, recently,
HCV infection. Obesity is associated with IR, hepatic
steatosis and over-expression of TNF-a. All of these factors
increase the risk of fibrosis and decreased antiviral efficacy.
With obesity, the increased adipocytes produce both free fatty
acids (FFAs), and adipocytokines. Adipocytokines, including
leptin, resistin, TNF-a, and IL-6 cause liver injury associated
with fat infiltration, causing steatosis, inflammation and
LF. All these substances affect tissue sensitivity to insulin:



28 L. Tkachenko et al. / International Journal of Biomedicine 6(1) (2016) 27-32

activation of TNF-a causes IR, the elevated level of leptin,
which is also able to reduce the action of insulin in the liver,
which was detected with obesity. Both TNF-a, and leptin have
autocrine antilipolytic effect and inhibit the action of insulin
in adipocytes themselves [12]. There are data that attest to the
role of ghrelin, a peptide hormone produced by ghrelinergic
cells, in the formation of IR. More than 80% of circulating
ghrelin is synthesized and secreted into the blood by endocrine
cells of the gastrointestinal tract [13]. It was found that ghrelin
decreases the utilization of fat, promotes obesity (stimulates
lipogenesis and inhibits lipolysis), and activates the synthesis
of lipids by the liver. Ghrelin hypersecretion causes obesity.
However, with the development of obesity, the ghrelin level
in the blood decreases and persistent hypoghrelinemia occurs
[14]. We have determined an inverse relationship between
ghrelinemia and IR in adults and children: the lower the
level, the more pronounced the IR [15]. In HCV infection,
adipocytokines and ghrelin may be a link between viral
infection, steatosis and metabolic disorders [16].

The aim of this study was to determine the role of
the most informative indicators of adipocytokine status and
ghrelin in IR formation in chronic hepatitis C (CHC) patients
at different stages of LF.

Materials and Methods

We examined 205 CHC patients (mean age 44.2+10.3)
with HCV genotypes 1 and 3. Males (128/62.4%) and the
patients with HCV genotype 1 (123/60.0%) dominated. A
comparative analysis of the laboratory parameters was carried
out in a group of patients with IR (n=110) and without IR
(n=95) and in patients depending on the stage of LF.

The study was conducted in accordance with ethical
principles of the Declaration of Helsinki and approved by
the Stavropol State Medical University Ethics Committee.
Written informed consent was obtained from all participants.

The observation was conducted during 2011-2014 in
the outpatient departments of Stavropol Regional Clinical
Consultative and Diagnostic Center.

The examination was conducted in accordance with
EASL Clinical Practice Guidelines [17]. HCV infection was
defined by the presence in serum of anti-HCV antibodies using
the third generation ELISA. HCVs infection was confirmed
by performing the COBAS TagMan HCV-test. The RNA titter
was expressed in international units (IU/mL). The detection
limit is <40 IU/mL with a positive rate of 95%.

The serum concentrations of total cholesterol (TC),
triglycerides (TG), low-density lipoprotein cholesterol
(LDL-C), very low-density lipoprotein (VLDL-C), and high-
density lipoprotein cholesterol (HDL-C) were evaluated
using test systems of the company Thermo Fisher Sientific
(Finland) with the automatic biochemical analyzer Konelab
30i (Finland).

The serum concentration of insulin (ulU/ml) was
determined using the Human Insulin ELISA kit from DRG
Diagnostics (Germany). For ELISA assays, a microplate
reader EIx800 (FinBio, Finland) was used. IR status was
calculated by using the homeostatic model assessment-insulin

resistance (HOMA-IR); it was determined by the equation:
HOMA-IR=(fasting insulin [uIU/mL]xfasting glucose
[mM/L])/22.5. IR was considered as HOMA-IR >2.77.

The serum levels of adipocytokines and ghrelin were
determined using Bachem Group (USA) and Immundiagnostik
AG (Germany) test systems with microplate reader EIx800
(FinBio, Finland).

Diagnosis and assessment of the degree of fibrosis was
performed by liver biopsy, liver elastometry and calculation
test FibroTest (BioPredictive, France). Knodell Histology
Activity Index (HAI) was used to grade necro-inflammatory
activity (Knodell et al., 1981). METAVIR group scoring
system (FO-F4) was used for detecting the stage of fibrosis
(French METAVIR, 1994). Hepatic steatosis was determined
by ultrasound examination.

Metabolic syndrome (MetS) was defined according to
IDF (2005) criteria [18]. Central (abdominal) obesity was
determined as waist circumference (WC) > 94 cm for men and
> 80 cm for women.

Exclusion criteria were antiviral therapy before liver
biopsy, regular consumption of alcohol (>30g/day ethanol for
men and >20g/day ethanol for women), and co-infection with
other viruses (HBV, HAV, HDV, HIV), drug-induced and
autoimmune hepatitis.

Thirty-five healthy volunteers, matched for sex, age and
BMI, served as a control group.

The statistical analysis was performed using the statistical
software «Primer of Biostat 4.0» and «STATISTICA 7». The
mean (M) and standard deviation (SD) were calculated. For
data with normal distribution, inter-group comparisons were
performed using Student’s t-test. Differences of continuous
variables departing from the normal distribution were tested
by the Mann-Whitney U-test. Comparisons between three
groups were performed with the one-way ANOVA with
Tukey’s post-hoc test. Spearman’s rank correlation coefficient
was calculated. Group comparisons with respect to categorical
variables are performed using chi-square tests with Yates
correction or, alternatively, 2-Tail Fisher’s exact test when
expected cell counts were less than 5.

Sensitivity, specificity, positive predictive value, and
negative predictive value for each variable were calculated,
including 95% confidence intervals (Cls) and relative
risk (RR). A probability value of P<0.05 was considered
statistically significant.

Results

HOMA-IR >2.77 was detected in 110/53.7% patients,
hepatic steatosis in 61/29.8% patients, T2DM in 40/19.5%
patients, and severe LF (METAVIR stage, F3 or F4) in
87/42.4% patients, including liver cirrhosis in 54/62.1%
patients.

It was found that CHC patients with IR were older, they
had a longer duration of disease, higher BMI and symptoms
of abdominal obesity, compared to the patients with HOMA -
IR<2.77 (Table 1). Moreover, in the IR group, there were more
patients who were overweight and obese compared to CHC
patients without IR, 89.0% and 40% (P<0.001), respectively.
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In the HOMA-IR>2.77 group, cholestatic syndrome was
formed, evidenced by the significantly higher rate of total and
conjugated bilirubin and alkaline phosphatase. This group of
patients was characterized by a higher HAI and METAVIR F
stage, with no difference in viral load.

TNF-a, leptin) and of anti-inflammatory hormone adiponectin
was revealed on the background of ghrelin decrease.

With the progression of fibrosis, the number of patients
with IR has increased. IR was detected in 23.5% of patients
with METAVIR FO-1 stage, in 56.7% of patients with
METAVIR F2 stage, in 68.7% of patients with METAVIR

Table 1. F3 stage, and in 68.5% of patients with METAVIR F4 stage
Baseline characteristics for studied patients (P<0.001).
CHC patients with early signs of fibrosis (FO-
Variable HO R O R vuel | METAVIR) and IR+ compared to IR- (Table 3) was
n=110 n=95 characterized by metabolic changes and increased TNF-a
HCV Genotype 1, n/% 75/68.2 48/50.5 | 0.01 blood level. Ghrelin level, in contrast, was lower on the
Steatosis, n/% 51/46.4 10/10.5 | 0.000 background of IR. In the group of patients with IR, we found
Age, yrs 46.0+8.5 40.8+11.1 | 0.000 a high negative correlation of ghrelin with resistin (rs=-0.77),
Duration of the disease, yrs | 13.3 7.8 10.2+6.6 | 0.003 leptin (rs=-0.87), BMI (rs=-0.9), WC (1s=-0.77), waist-hip
Body mass index, kg/m? 28.8+5.2 25.6+4.6 | 0.000 ratio (WHR) (rs=-0.67), and HOMA-IR (r=-0.79) (P<0.001
Waist, cm 94.1+18.5 82.0£14.3 | 0.000 for each value). In patients with METAVIR FO-1 stage, IR was
WHR 0.92+0.14 0801 | 0.000 associated with a decrease in ghrelin level (Table 4).
Total bilirubin, pmol/l 229+164 | 164+82 | 0.001 Tuble 3.
Conjugated bilirubin, pmol/l 7.7%5.5 4.942.6 | 0.000 Laboratory data of studied patients with METAVIR F0-1 in relation
ALT/N 3.1£2.6 2.542.0 | 0.069 to IR
AST/N 2.4+1.9 1.6£1.2 0.000 ' IR(H) IR() MW U-test
y-glutamyl transferase/N 1.9+1.6 1.9+2.1 | 1.000 Variable =12 =139 Povalue
Alkaline phosphatase/N 1.3£0.9 1.0+0.7 0.009 BMI, kg/m? 26.7+3.6 24.8+3.0 >0.05
Fasting glucose, mmol/l 6.0+1.3 49+1.4 | 0.000 Waist, cm 8954122 | 79.5+12.3 0.007
Fasting insulin, pIU/ml 19.2+9.7 6.8£3.4 | 0.000 WHR 0.8840.1 | 0.79+0.1 0.01
HOMA-IR 5.1£2.7 1.5£0.7 | 0.000 Total bilirubin, pmol/l 219469 | 162465 | 0.006
Knodell HAI 11.2£2.6 8.9+3.0 | 0.000 Conjugated bilirubin, pmol/l | 4.4+1.4 | 5.0+1.7 | >0.05
METAVIR F0-F4 2.8£1.0 1.9£1.2 | 0.000 Triglycerides, mmol/l 12404 | 0.9+0.4 0.01
Viral load, log 10 TU/ml 5.2+1.3 5.2+1.4 1.000 HDL-C, mmol/l 1.120.1 1.240.2 0.05
LDL-C, mmol/l 2.8+1.1 3.2+0.7 >0.05
TC level was higher in both groups compared with the VLDL-C, mmol/l 0.6£0.2 | 0.4+0.2 0.01
control, but within the reference values (5.2 mmol/l). The Fasting glucose, mmol/l 5.9%¢13 | 5.2423 >0.05
decrease of HDL-D accompanied by increased VLDL-C in Fasting insulin, pIU/ml 15.442.8 | 74433 0.001
patients with IR contributed to the formation of secondary Viral load, log , 1U/ml 54409 | 5.5+14 >0.05
dyslipidemia of IV type by D. Fredrickson,1970 (Table 2). Resistin, ng/ml 14.4+8.3 | 12.3+5.1 >0.05
Leptin, ng/ml 20.9+15.8 | 13.3+12.3 >0.05
Table 2. Adiponectin, pg/ml 22.4+14.0 |27.9+15,.0 >(.05
Laboratory data of studied groups in relation to IR Ghrelin, ng/ml 0.3+0.3 0.6+0.3 0.001
TNF-a, pg/ml 24405 | 1.8+0,8 0.004
Variable Control [HOMA-IR HOMA-IR (\jf:y
group 2277 | P, | <277 ANOVA
n=35 [n=110 (a) n=95 (b) | 5\ Table 4.
TC, mmol/l 414206 4.9+1.5* [0.509] 47412 | 0.011 Laboratory data in an association with IR in CHC patients with
TG, mmol/l 1.36+0.34| 1.4+0.6 [0.000| 1.1+£0.5*% | 0.000 METAVIR F0-1
HDL-C, mmol/l | 1.3£0.32| 0.9+0.3* (0.000] 1.2+0.4 | 0.000 Variable FO-1 (n=51) |yates’y2 P
LDL-C, mmol/l | 1.7£0.66 | 3.3+1.3* [0.383] 3.140.9% | 0.000 IR+(n=12)[IR-(n=39)
VLDL-C, mmol/l {0.49+0.14| 0.6+0.3 [0.011| 0.5+0.2 | 0.006 TC > 5.2 mmol/l 5/41.7 11/28.2 | 0.274 | 0.6007
Resistin, ng/ml 8.2+1.4 [ 15.749.1* |0.000] 10.4+£5.9*% | 0.000 TG >1.7 mmol/l 3/25 3/7.7 FET [0.13377
Leptin,ng/ml 5.8+1.1 (23.0+£16.2%*|0.000(13.6+14.0% 0.000 HDL-C <1 mmol/l 1/8.3 5/12.8 FET | 71.0000
Adiponectin,pug/ml| 11.5+1.3 |20.9+18.5*(0.760|22.4+13.5% 0.001 Fasting glucose > 6 mmol/l| 4/33.3 3/7.7 FET | 0.0445
Ghrelin, ng/ml 0.4+0.1 | 0.3£0.2 [0.000| 0.8+£0.5*% | 0.000 Ghrelin <0.4 ng/ml 8/66.6 10/25.6 | 5.086 | 0.0241
TNF-a, pg/ml 0.6+0.2 | 4.3+4.8* [0.001| 2.4+2.6* | 0.000 Resistin >8.2 ng/ml 8/66.6 | 22/56.4 | 0.088 | 0.7667
Leptin >5.8 ng/ml 10/83.3 | 27/69.2 | 0.345 | 0.5569
*- P <0.05 in comparison with control group Adiponectin<11.5 pg/ml | 3/25 | 7/17.9 | FET |0.6822

In the HOMA-IR>2.77 group, a significant increase in
indices both of pro-inflammatory adipocytokines (resistin,

Results are expressed as absolute numbers and percentages (n/%),
FET - Fisher's Exact Test
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The most significant marker of IR was a reduction
in secretion of ghrelin lower than the norm. The test had a
high degree of accuracy, specificity, positive and negative
predictive value (Table 5). The high negative predictive
value and accuracy of the tests showed an increased level
of triglycerides > 1.7mmol/l, a decreased level of HDL-C <
Immol/L, and elevated glucose > 6.1mmol/L.

Table 5.

Diagnostic Significance of IR markers in CHC patients (n=51) with
METAVIR FO0-1

Variable PPV%|NPV%|Ac%| RR [95% CI|Se% Sp%
TC > 5.2 mmol/l 41.7 | 71.8 |64.7]1.6 | 1.1-2.4{60.0(57.4
TG >1.7 mmol/l 25.0 | 92.3 |76.5|3.1|1.5-6.6/75.8|55.1

Glucose > 6.1 mmol/l| 33.3 | 92.3 |78.4|4.1|2.0-8.5/80.5|57.9
Ghrelin<0.4 ng/ml 66.6 | 74.4 |72.5(2.6|1.8-3.7/72.0(69.2
Resistin >8.2ng/ml | 66.6 | 43.6 |49.0| 1.2/|1.0-1.5/54.5|57.1
Leptin>5.8 ng/ml 83.3 | 30.8 |43.1|1.2]1.0-1.4/54.6(64.6

Se — sensitive , Sp — specificity, Ac- accuracy, PPV — positive
predictive value, NPV — negative predictive value; RR- relative risk

With an increase in the fibrosis stage on the background
of IR, relative risk of disorders in lipid and carbohydrate
metabolism increased, as well as the development of adipokine
imbalance. Thus, in patients with METAVIR FO-1 stage on the
background of IR, RR of hypertriglyceridemia increased by
3 times, hyperglycemia by 4 times, and hypoghrelinemia by
2.6 times. The most significant impairments were observed at
METAVIR F3 and F4 stages (Table 6).

Table 6.

The risk of metabolic abnormalities and imbalance adipokines in
CHC patients with IR according to METAVIR stage

METAVIR F0-F4

. FO-1 F2 F3 F4
Variable 95% 95% 95% 95%
0 () 0 ()

RR| “ap | RRATap [RRYZA IRRY Za

TC>5.2mmol/l |1.6]1.1-2.4 1.0 |0.1-0.8| 0.9 0.7-1.3]1.6%1.0-2.4

TG>1.7mmol/l |3.1%1.5-6.6/ 1.4 | 1.0-2.1|1.1|0.8-1.5(3.7*|1.6-8.7

HDL<Immol/l |0.6]0.3-1.4|2.1*|1.4-3.3 |2.6*|1.7-3.9[2.0*|1.5-2.7

FG>6.1mmol/l |4.1%2.0-8.5{10.7%*(3.4-33.7|5.2*2.8-9.6[2.5*1.4-4.6

Ghr<0.4ng/ml [2.6*/1.8-3.7| 1.0 | 0.8-1.2 |4.2*2.8-3.24.2%2.7-6.4

Res>8.2ng/ml | 1.2|1.0-1.5 0.9 | 0.8-1.1 |2.3*|1.8-2.93.3%2.6-4.7

Leptin>5.8ng/ml|1.2%| 1.0-1.4{ 0.8* | 0.6-0.9 |2.2*(1.7-2.7|1.7%|1.4-2.0|

AP<11.5pug/ml |1.4)0.8-2.4/1.7*%|1.0-2.5 |1.7*]1.2-2.5/ 1.3 ]0.8-1.9

*P < 0.05 in comparison with IR- patients, AP -adiponectin
FG -fasting glucose, Res- resistin, Ghr- ghrelin

In multivariate regression analysis, the most significant
influence on the IR formation in HCV patients with FO-1
fibrosis was glucose, WHR, ghrelin, and cholesterol (Table 7).
In the METAVIR F2 stage, IR significantly depended only on
the basic parameters of glucose and insulin In the METAVIR
F3 stage, in addition to BMI and WHR, IR significantly
depended also on the duration of disease, serum levels of leptin
and resistin. In patients with liver cirrhosis, the independent
predictors of IR were BMI, triglycerides, C-reactive protein,
leptin, and resistin.

Table 7.

Multiple linear regression analysis for factors associated with
HOMA-IR in CHC patients with different METAVIR stages

Variable Regression| SE of 95% CI P-value
coefficient| regression
coefficient
METAVIR F0-1
Ghrelin -1.183 0.259 |-1.753t0-0.613| <0.001
WC -0.087 0.024 |-0.140 to -0.034 | 0.004
WHR 6.417 2.766 |0.330 to 12.504 | 0.04
Fasting glucose 0.585 0.112 0.337 t0 0.832 | <0.001
TC -2.020 0.426 |-2.957 to -1.083|<0.001
LDL-C 1.815 0.410 0.912t0 2.718 | <0.001

METAVIR F2
Fasting glucose 0.566 0.047
Fasting insulin 0.257 0.005

0.473 t0 0.659 |<0.001
0.247 t0 0.266 | <0.001

METAVIR F3
BMI 0.842 0.146 | 0.523 t0 1.160 |<0.001
Duration of Dis. -0.231 0.039 |-0.317 to -0,146 | <0.001
Leptin -0.297 0.045 |-0.396 to -0.198| 0.04
Resistin 0.106 0.05 -0.01t00.22 | 0.04
WHR 9.3 4.6 -0.737t0 19.34 | 0.045

METAVIR F4
BMI 0.250 0.099 0.05 to 0.45 0.01
Triglycerides -2.611 0.569 -1.47 t0 3.753 | <0.001
Leptin -0.051 0.02 -0.102 t0 0.001 | 0.045
Resistin 0.067 0.029 0.01t0 0.125 | 0.02
CRP 0.449 0.109 | 0.229 t0 0.670 | 0.0001
Discussion

The causal relationship between HCV infection and
IR development has been demonstrated by the increased
prevalence of IR in chronic HCV infection even at early
stages of liver disease without LF. Patients with IR were
characterized by a higher histological activity and hepatic
fibrosis index, which coincides with the data of JM Hui et al.
and CO Zein et al. [19,20].

HCV-induced IR may be due to the HCV core protein
inducing proteasomal degradation of IRSs 1 and 2 blocking
intracellular insulin signaling. The latter is mediated by
increased levels of both TNF-a and 3 SOC-3 [4]. A model of
mice transgenic for the HCV core protein demonstrated insulin
resistance, glucose intolerance, and elevated intrahepatic
TNF-0 mRNA; all of which were ameliorated by anti-TNF-a
antibodies [21]. Currently, TNF-a is identified as a mediator of
insulin resistance, which is induced by HCV [21,22]. TNF-a
have deleterious effects on both glucose homeostasis and beta-
cell function, and can disrupt insulin signalling pathways in
both pancreatic beta cells and liver and adipose tissue [23].
Overflow of FFAs from adipose tissue to systemic circulation
impairs insulin-mediated glucose uptake by the muscles
resulting in hyperglycemia and peripheral IR. In contrast to
the data of A.J. Sanyal [24] and S.A Harrison [10], we did not
find an association between IR and viral load level.

IR, through different mechanisms, plays a role in the
development of steatosis and its progression to steatohepatitis,
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cirrhosis and even HCC [4,25-27]. The overall prevalence
of steatosis in patients with HCV infection is approximately
55% ranging from 35% to 81% in various studies, which
is approximately 2 to 3 fold higher than the prevalence of
steatosis in other liver disease [28]. The current evidence
suggests that HCV-associated hepatic steatosis is mainly
virus-induced in genotype-3a infected patients [25], which
seems to be mediated by an impaired VLDL-C secretion,
most likely via an impaired activity of the liver microsomal
triglyceride transfer protein (MTP) [29]. On the contrary, the
host-factors (mainly IR) play a major role in steatosis in non-3
genotypes [25].

Peripheral IR increases adipose tissue lipolysis, leading
to increased plasma and hepatic uptake of FFAs. Increased
hepatic uptake of FFAs impairs -oxidation in mitochondria,
together with decreased excretion of VLDL, resulting in TG
retention with subsequent development of hepatic steatosis
[30].

The adipokine system was activated in our patients with
CHC, which is reflected in higher levels of leptin, resistin
and TNF-a, and more pronounced changes have taken place
on the background of IR. A higher value of leptin according
to E Tsochatzis can enhance IR, increase the cellular pool
of fatty acids, and lead to the formation of liver steatosis
[31]. B.Mattioli demonstrated that leptin may enhance the
production of proinflammatory cytokines, including TNF-a
[32]. In CHC patients with IR, resistin was higher than in
the control group and in the group of patients without IR.
According to M.Hayt [16], this hormone may be involved
in the formation of obesity and IR. The adiponectin level did
not depend on the presence of IR, but was higher than in the
control group. Our study is consonant with data of V.D. Dixit
on the inverse relationship of ghrelinemia and IR: the lower
the level of ghrelin, the more pronounced is IR [33].

Thus, our data, as well as results of many authors
[11,34,35], suggest that HCV is capable of producing an
increase in IR, even before a minimal degree of hepatic
fibrosis is present. Alternatively, several studies have reported
that IR can adversely affect the course of chronic hepatitis C
leading to enhanced steatosis and liver fibrosis [5,11,36-38]
and even increase the risk of hepatocellular carcinoma [5,39].
At the same time, the presence of advanced liver disease is an
even stronger diabetogenic factor than HCV infection itself.
In other words, diabetes associated with HCV infection is less
of a determinate than the effect of hepatic cirrhosis on glucose
metabolism [40].

In conclusion, several mechanisms could explain the
role of IR in the development of LF. Hyperinsulinemia per
se stimulates the proliferation of stellate cells, thus enhancing
the secretion of extracelular matrix. Moreover, both insulin
and hyperglucemia are able to stimulate the expression of the
connective tissue growth factor, a cytokine involved in the
progression of fibrosis in the liver and other tissues [40,41].
Visceral adipose tissue is a causative risk factor for fatty
liver and nonalcoholic steatohepatitis. [42,43] Visceral fat
accumulation impairs adipocyte function and adipocytokine
secretion. Our data demonstrates the potential role of
adipocytokines in the development of IR, fatty liver and LF.

The most informative indicator in predicting of IR was the
reduced ghrelin secretion. Revealed correlations with BMI,
WHR, steatosis, insulin and HOMA-IR allow us to regard
the decreased secretion of ghrelin, and increased production
of leptin, resistin and TNF-a as a component involved in the
formation of IR and MetS in CHC patients.
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Abstract

Background: The aim of this study was to estimate the particular qualities of pregnancy and delivery among patients after

uterine artery embolization (UAE) for uterine fibroids.

Materials and Methods: The study included 161 pregnant women. We performed a comparative analysis of pregnancy and
delivery among patients after UAE, patients with uterine fibroids without UAE, and healthy patients with physiological pregnancy

and childbirth.

Results: The frequency of complications during pregnancy and delivery among patients after UAE for uterine fibroids was
not significantly different from the frequency of complications among patients without uterine fibroids and significantly lower
than the complication rate among patients with uterine fibroids without UAE.

Conclusion: UAE use is a highly efficient alternative to surgical or medical treatments for uterine fibroids in patients of
reproductive age, which plan pregnancy.(Int J Biomed. 2016;6(1):33-37.).

Keywords: uterine fibroids, uterine artery embolization; pregnancy; childbirth.

Introduction

Global trends in the reproductive health field are
difficult to assess, but numerous studies have shown that
many indicators of women’s reproductive function have
declined over the past half-century [1]. The effect of uterine
artery embolization (UAE) on fertility remains unclear but is
certainly relevant [2]. There is not enough data to evaluate
the impact of UAE on fertility, pregnancy and its outcomes
among women. Quite often, the presence of uterine fibroids
occurs among women with infertility, although, according to
some data, benign tumors are associated with infertility only
in 5%-10% of cases, when all other causes of reproductive
function disorders are excluded [3].

However, the exact role of fibroids in infertility and the
periodic loss of pregnancy is uncertain. The complexity of
assessing the impact of fibroids on fertility is primarily due

*Corresponding author: Professor Julia E. Dobrokhotova,
PhD, ScD. Head of Department of Obstetrics and Gynecology, Medical
Faculty, N.I. Pirogov Russian National Research Medical University,
Moscow, the Russian Federation. E-mail: pr.dobrohotova@mail.ru

to the patient’s age, since the frequency of fibroids increases
with age, and fertility decreases. Still, the absolute effects
are physiological and anatomical factors, associated with the
presence of uterine fibroids, which may contribute to the state
of infertility in the population [4].

Among some researchers, there is a perception that the
UAE is the reason for the decline of ovarian reserve, resulting
in a greatly reduced possibility of pregnancy [5]. N. Berkane
et al. suggested that one of the possible causes of failures with
respect to infertility after the UAE may not be an unintended
embolization of ovaries and endometrium, but the presence
of confounding factors, such as age and the mere presence of
uterine fibroids [6].

Other data show a decrease of reproductive potential after
the procedure of UAE by perfusion violations in endometrium
and the development of various pathological processes [7],
which, according to G.Pron et al., may be the cause of failure
to conceive and poor outcomes of pregnancies [8].

Thus, the data about pregnancy and childbirth after
UAE, described in the literature, is very controversial,
presented in separate reports on the fact of pregnancy and
childbirth, and do not disclose the features of the gestation
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period. At the Department of Obstetrics and Gynecology of
Medical Faculty, UAE, including the treatment of uterine
fibroids, has been applied since 2003, and, for the moment, we
have the experience of more than 1,500 technically successful
embolizations. With a decade of experience in the application
of'this intervention, as well as a sufficient number of successful
pregnancies and births after UAE, we found it necessary and
urgent to carry out this study, the aim of which was to study
the particular qualities of pregnancy and childbirth in this
category of patients.

Materials and Methods

We conducted clinical and laboratory analysis of the
course of pregnancies, childbirths and the postpartum periods
in 161 patients. All patients were divided into three groups.
Group 1 included 59 pregnant women, who underwent UAE as
a treatment for uterine fibroids; Group 2 included 67 pregnant
women with uterine fibroids diagnosed before pregnancy and
treated with medical therapy, or had no treatment at all; Group
3 included 35 pregnant women without uterine fibroids with
physiological pregnancy and childbirths (control group).

Clinical examination included a thorough medical
history, with the explanation of all diseases and surgical
procedures, a physical examination, a special obstetric
examination, and a laboratory examination in full accordance
with the standards of healthcare with the involvement of all
specialists according to relevant indications.

The study was conducted in accordance with ethical
principles of the Declaration of Helsinki and approved by N.I.
Pirogov Russian National Research Medical University Ethics
Committee. Written informed consent was obtained from all
participants.

Statistical analysis was performed using the statistical
software «Primer of Biostat 4.0» and «STATISTICA 7».
Group comparisons with respect to categorical variables are
performed using chi-square tests with Yates correction or,
alternatively, Fisher’s exact test when expected cell counts
were less than 5. A probability value of P<(0.05 was considered
statistically significant.

Results

Spontaneous abortion occurred in 4/6.8% patients of
Group 1 and in 12/17.9% patients of Group 2; the number
of patients that remained under further observation was 55
women in each group. In Group 3, 3/8.6% pregnancies ended
with a spontaneous abortion; an artificial abortion was carried
out (according to the patients’ requests) in 2/5.7% of cases,
which eventually led to a reduction of the number of patients
to 30.

Analyzing the complications of the first trimester of
gestation, we revealed the following features. The threat of
spontaneous abortion up to 13 weeks was noticed in 18.2% of
patients in Group I and 16.6% of patients in Group 3, which
was significantly different in comparison with 38.2% in Group
2 (P=0.0197 and P=0.0397, respectively). It should be noted
that hospitalization and in-patient treatment in Group 2 were

required in 18/85.7% patients identified with the threat of
termination of pregnancy (n=21). These data are significantly
different from data in Groups 1 and 3.

We believe that a decrease in the incidence of threatened
abortion among patients after UAE compared to patients
without UAE is due to the shutdown of the pathological
channel of fibroids from the main bloodstream, and the
absence of a number of hormonal imbalances that a growing
uterine fibroid provokes during pregnancy. The frequency of
pregnancy complications are presented in Table 1.

Table 1.

Pregnancy complications among patients of the studied groups

Group 1 Group 2 Group 3
Pregnancy (n=55) (n=55) (n=30)
complications
abs | % abs| % abs | %

The 1st trimester of pregnancy
Threatened abortion| 10 [ 18.2% | 21 [382% 5 | 166
The 2nd trimester of pregnancy
Threatenedabortion| 2 | 3.6% | 16 |29.1**| - | -

The 3rd trimester of pregnancy

Threatened preterm

birth 1 1.8%* 14 |25.5%*| - -
Preeclampsia 5 9.1*% | 20 [364%* - -
Placental 6 |109%| 28 [s0.9%x| - | -
insufficiency

* - P <0.05 between Group 1 and Group 2; ** - P <0.05 between
Group 2 and Group 3.

An abnormal placenta location, before 13 weeks of
pregnancy, was identified in 29.1% of cases in Group 2,
which was significantly different compared to 5.5% in Group 1
(P=0.0025) and 0.0% in Group 3 (P=0.0000). Differences
between Group 1 and Group 3 were not significant. There
were no statistically significant differences between patients
of all three groups in other pregnancy complications in the
first trimester.

The threat of spontaneous abortion in the second
trimester was diagnosed in 3.6% of patients in Group 1, which
was not significantly different from Group 3. In Group 2, this
complication was diagnosed in 29.1% of cases. The differences
between Group 2 and Groups 1 and 2 were reliable (P=0.0008
and P=0.0028, respectively). Abnormal placenta location in
the second trimester remained in 12/21.8% patients of Group
2. Pathological placenta location in the second trimester of
pregnancy was not found in Groups 1 and 3.

Uterine fibroids node malnutrition up to 22 weeks
of pregnancy was diagnosed in 4/7.3% patients of Group
2. Among these patients, the initial size of the myomatous
node was more than 5 cm in diameter and had a tendency
to growth in the second trimester. We noted no cases of
myomatous node malnutrition among patients of Group 1. In
this group, a significant increase of myomatous node (10%
or more) is diagnosed in only 1/1.8% pregnant woman,
that was significantly different from Group 2, in which the
most pronounced growth of the nodes was identified among
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9/16.4% patients (P=0.0203). According to the literature, the
level of myometrium epidermal growth factor increases during
pregnancy and in myomatous nodes which have an extensive
vascular supply [9,10]. Massive changes occur in the receptor
apparatus of the myometrium, characterized by increasing the
number of receptors for progesterone and estradiol [11]. The
totality of these factors can lead to a remarkable growth of
myomatous nodes during pregnancy and may be accompanied
by many complications. The application of UAE, as a method
of treatment of uterine fibroids, makes it possible to avoid
the development of these complications associated with the
growth of fibroids in Group 1.

The threat of preterm labor in the third trimester among
Group 1 patients was found in 1.8% of cases, which was
significantly different from Group 2 (25.5%, P=0.0009) and
did not differ from Group 3 (0.00%, P>0.05). In connection
with the threat of premature birth, in-patient treatment was
needed in 57.1% of cases in Group 2. In Group 1, the treatment
was carried out on an outpatient basis. Preterm labor was not
identified in Group 3.

The frequency of preeclampsia was significantly lower
in Group | than in Group 2 (P=0.0006) and was not statistically
different from Group 3. Thus, according to our data, the
incidence of preeclampsia among patients who underwent
UAE is not different from the frequency of preeclampsia
cases during normal pregnancy. UAE has no pathological
influence on the formation of placenta blood vessels and does
not increase the risk of preeclampsia.

Rates of placental insufficiency formation (PI) in Group
1 (10.9%) and Group 3 (0.00%) were significantly lower
compared with Group 2 (50.9%,) (P=0.0000 and P=0.0000,
respectively). We noticed an early PI development (up to 30
weeks of pregnancy) among patients of Group 2. At the same
time, a severe course of PI, poorly treatable with medical
correction, was also more frequent in Group 2. However, in
contrast to the total number of patients with PI, the difference
was not statistically significant.

Thus, the course of pregnancy in a group of patients
after UAE had no statistically significant differences from
the course of pregnancy in patients without uterine fibroids.
Complications of pregnancy were significantly more frequent
in Group 2. In general, the pregnancy course in Group 1 may
be characterized as a physiological behaviour, comparable
with the control group.

Labor at term occurred in 53/96.4% patients of Group 1,
47/85.5% patients of Group 2 and 30/100% patients of Group
3. Figure 1 shows the overall rate of birth complications
(delay amniorrhexis, primary weakness of labor activity,
secondary weakness of labor activity, intrauterine hypoxia,
discoordination of labor activity, placental pathology) in all
three groups according to periods.

The overall rate of complications in the 1st and 3rd
periods of delivery was significantly higher in Group 2
compared to Group 1 and Group 3. Statistically significant
differences during labor among pregnant women of Group 1
and Group 3 were not observed.

The frequency of cesarean section (C-section) was
significantly higher in Group 2 (21/38.2%) compared to Group

1 (10/18.2%, P=0.0341) and Group 3 (5/16.6%, P=0.0397).
Planned C-section was performed in 8/14.5% patients of
Group 1, in 9/16.4% patients of Group 2, and in 4/13.35%
patients of Group 3. An emergency C-section was performed
in 2/3.6% patients of Group 1 and 1/3.35% patient of Group
3, that was significantly lower than in Group 2 (12/21.8%
patients; P=0.01 and P=0.05, respectively).

Complication rate of the 1%
period of labor

Complication rate of the 2"
period of labor

0% 50%
40% : 40%
30% 30%
20% 20%
10% 10%

0% 0%

Complication rate of the 3" period of labor
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y
30%
T 18.2%%
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* - p <0.05 between Group 1 and Group 2.

Fig. 1. The overall rate of birth complications among patients
of studied groups

Analysis of C-sections performed in three groups of
patients revealed that UAE in anamnesis among Group 1
patients was not an indication for abdominal delivery in any
case. The frequency of C-section, both in the planning and in
the emergency order, was not different from that in the control
group and coincided with the population-wide indicators,
which apparently proves that pregnancies and childbirths
among patients after UAE occur physiologically.

Discussion

Despite numerous reports of successful pregnancies
after UAE, the feasibility of this method of treatment for
uterine fibroids among patients of reproductive age is still very
debatable.

According to J.P. Pelage et al. [11] and M.D. Levie [12],
as well as some other authors, among patients of reproductive
age who are planning to retain their reproductive function,
UAE is not an optimal way to treat fibroids [13-15]. The
authors substantiate their opinions by noting that there is a lack
of sufficient data on the effect of embolization on pregnancy
and childbirth, as well as possible further complications.



36 J. E. Dobrokhotova et al. / International Journal of Biomedicine 6(1) (2016) 33-37

Insome literature, we can find reports on the development
of preterm menopause among patients after embolization, as
well as the development of such complications as necrosis of
embolized fibroids, fistula formation, pyometra and purulent
endometritis, leading to the necessity of hysterectomy,
intrauterine adhesions, endometrium atrophy, including the
development of permanent amenorrhea with intact ovarian
function [16-22].

According to another researchers, the frequency of
pregnancies after embolization ranges from 23% to 61% [23-
24]. Thus, in the study of Firouznia et al. [25], 14(61%) women
of the 23 patients planning a pregnancy became pregnant, and
9 patients in the first time. McLucas et al. consider that the
possibility of pregnancy after embolization is not less than
after the conservative myomectomy [26].

We could not find enough evidential data in literature,
which would allow us to allocate clear criteria under which the
patient will not have any contraindications for pregnancy after
UAE. Most sources indicate that this issue was solved purely
individual [27,28]. We also found that the number of fibroids,
uterine size and type of fibroid before embolization, affect
on the onset of pregnancy after UAE, which is most likely,
due to the successful outcome of UAE. However, pregnancies
outcomes (labors, miscarriages, non-developing pregnancies,
abortions) are not different from that among patients without
uterine fibroids.

Conclusion

In sum, we can conclude that UAE has no adverse effect
on pregnancy and childbirth. The frequency of complications
during pregnancy, childbirth and the postpartum period among
patients underwent, is not significantly different from patients
without uterine fibroids. UAE is not a contraindication for
pregnancy and childbirth, and not a reason for abortion. Thus,
UAE use is a highly efficient alternative to surgical or medical
treatments for uterine fibroids in patients of reproductive age,
which plan pregnancy.
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Abstract

The aim of the present study was to determine whether an association exists between the duration of menopause and the age
of menopause onset, and the differences in bone mineral density (BMD) in postmenopausal women.

Materials and Methods: We have reviewed medical records of 112 postmenopausal women who had not taken any anti-
osteoporosis treatment and/or hormone replacement therapy at the time of BMD measurement. The mean age of the postmenopausal
women was 53.5+1.1 years, and the mean menopausal period was 4.5 years. The women were evaluated according to the duration
of menopause at the time of BMD measurement and age at menopause onset. BMD was measured anteroposteriorly at the L1-L4
level by the dual-energy X-ray absorptiometry method.

Results: According to WHO criteria, osteoporosis and osteopenia were identified in 18(16.2%) and 44(39.2%) cases,
respectively; overall, 50(44.6%) women had normal BMD.At the time of BMD measurement, osteoporosis was determined in
10.3% and 29.1% of the women with menopause duration of 0-3 years and >7 years, respectively (P=0.047). The percentages for
osteopenia were similar among the three different menopause durations (36.2%, 43.3% and 41.6% for 0-3 years, 4-7 years and >7
years, respectively). No differences were determined in the prevalence of osteopenia and osteoporosis in women with menopause
duration of >7 years. Thirty-three percent of women with the age of menopause onset of <40 years had osteoporosis; however, the
percentages of women with osteoporosis among the other age groups were almost equal (18.7%, 14.29% and 15.0% for 40—46
years, 47-52 years and >52 years, respectively). The frequency of osteopenia did not differ between the groups according to the
age of menopause onset.

Conclusion: According to our results, osteoporosis is related to the duration of menopause at the time of BMD measurement
more than to the age of menopause onset among untreated postmenopausal women. (Int J Biomed. 2016;6(1):38-40.).

Keywords: postmenopausal osteoporosis, age of menopause onset; risk factors, bone mineral density.

Introduction caused by age-ovarian failure [3]. However, despite the decline
in ovarian function, not all postmenopausal women develop

Osteoporosis: a multidisciplinary problem faced impairments from mineralization of bone. Menopause is the

by doctors of different specialties — gynecologists, most important risk factor for osteoporosis in adult women.
endocrinologists, rheumatologists, and orthopedic Women lose about 2% of their cortical bone and 5% of their

traumatologists [1]. Postmenopausal osteoporosis (PMO): the
most common form of the disease, with a progressive decrease
in BMD associated with menopause (spontancous or surgical)
[2]. Numerous studies show that the primary determinant of
osteoporosis in postmenopausal women is estrogen deficiency

*Corresponding author: Lola S. Nurmukhamedova; E-mail:

lola-ss@yandex.ru

trabecular bone per year during the first 5-8 years [4].

For this study, it is important to take into account
regional peculiarities of Uzbekistan: an early menopause, high
birth rates at a low intergenetic range, a high prevalence of
gynecological morbidity, and extragenital pathology.

As known, there are no typical clinical symptoms
of osteoporosis, such as fractures, besides those already
developed [5]. At the same time, carrying out a broad range of
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population BMD measurements is not possible due to limited
access and economic expediency [6].

For these reasons, knowledge and evaluation of risk
management in the diagnosis and prevention of osteoporosis
are particularly important, as are a definition of risk factors
and identification of women at risk for the development of this
disease [6].

Materials and Methods

Wehavereviewedmedicalrecordsof 112 postmenopausal
women (the residents of Tashkent city and other regions of
Uzbekistan) attending the menopause outpatient clinic of
Tashkent Republican Specialized Scientific Practical Medical
Center of Obstetrics and Gynecology because of various
manifestations of the climacteric syndrome. The mean age of
the postmenopausal women was 53.5+1.1 years (from 40 to 67
years), and the mean menopausal period was 4.5 years.

The women were evaluated according to the duration
of menopause at the time of BMD measurement, age at
menopause onset, presence of hypertension and/or diabetes
mellitus, smoking habit (cigarette/day).

Exclusion criteria were anti-osteoporosis treatment
and/or hormone replacement therapy at the time of BMD
measurement.

BMD was measured anteroposteriorly at the L1-L4
level by the dual-energy X-ray absorptiometry method
using Hologic “Delphi N”. According to the WHO criteria,
osteopenia is defined as a BMD T-score between -1 and -2.5
standard deviations (SDs) below the healthy young adult
norm, while osteoporosis is defined as a BMD T-score of -2.5
SDs or lower [7,8].

The results were compared with the database
densitometer designed for women of the Caucasus region, and
compared with the results of BMD in women of the control
group.

The prevalence of osteopenia and osteoporosis was
investigated according to the duration of menopause at the
time of BMD measurement in three different groups (0-3
years, 4-7 years, and >7 years) and the age of menopause onset
in four different groups: <40 years, 40-46 years, 47-52 years,
and >52 years.

Body mass index (BMI) was calculated as weight (kg)/
height (m?). Main characteristics of the study population are
presented in Table 1.

Table 1.

Main characteristics of the study population

Variables The study population
Age 53.5¢1.1
Height, sm 164.6+1.4
Body weight, kg 86.4+2.8
BMI, kg/m? 31.5£1.0
Age at menarche onset, age 13.7+0.4
Age at menopause onset, age 47.8+1.5
The duration of menopause, age 14.7+2.1

Statistical analysis was performed using the SPSS
for Windows. Baseline characteristics were summarized
as frequencies and percentages for categorical variables.
Group comparisons with respect to categorical variables are
performed using 2 tests or, alternatively, Fisher’s exact test
when expected cell counts were less than 5. A probability
value of P<(.05 was considered statistically significant.

The study was conducted in accordance with ethical
principles of the Declaration of Helsinki. Written informed
consent was obtained from all participants.

Results and Discussion

According to the described criteria, osteoporosis and
osteopenia were identified in 18(16.2%) and 44(39.2%) cases,
respectively; overall, 50(44.6%) women had normal BMD.

At the time of BMD measurement, osteoporosis was
determined in 10.3% and 29.1% of the women with menopause
duration of 0-3 years and >7 years, respectively (p = 0.047)
(Table 2). The percentages for osteopenia were similar among
the three different menopause durations (36.2%, 43.3% and
41.6% for 0-3 years, 4-7 years and >7 years, respectively). No
differences were determined in the prevalence of osteopenia
and osteoporosis in women with menopause duration of >7
years.

Table 2.
Low BMD and menopause duration
Results of [Menopause duration at time of]
BMD BMD measurement (years) o
03 47 =7 Statistics
(n=58) | (n=30) | (n=24)
Normal 31/53.4%12/40.0%| 7/29.0% ¥2 =4.407
(n=50) P=0.110
Osteopenia |21/36.2%(13/43.3%|10/41.6% ¥2 =0.494
(n=44) P=0.781
Osteoporosis| 6%/10.3%| 5/16.6% |7*%/29.1%| Yates’ x2=3.201
(n=18) P=10.202
*Fisher’s Exact Test
P=0.047

Thirty-three percent of women with the age of
menopause onset of <40 years had osteoporosis; however, the
percentages of women with osteoporosis among the other age
groups were almost equal (Table 3). Differences among the
four groups were not significant.

Table 3.
Low BMD and the age of menopause onset
Results of | The age of menopause onset (years) o
BMD <40 40-46 47-52 >52 Statistics
(n=11)| (n=32) | (n=49) | (n=20)

Normal 5/45.4%|13/40.6%23/46.9%|9/45.0%| x2=10.318

(n=50) P=0.957

Osteopenia |4/36.4%](13/40.6%]{19/38.8%8/40.0%| x2=0.073

(n=44) P=0995

Osteoporosis|2/18.2%| 6/18.8% | 7/14.3% (3/15.0%|Yates’ x2=0.129

(n=18) P=0.988
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According to S.V. Yureneva (2004), the prevalence
of osteoporosis is reported as ranging from 7% to 30% [9].
On average, 40% of postmenopausal women had osteopenia
(Table 3). The frequency of osteopenia did not differ between
the groups according to the age of menopause onset.

Thus, women with >7 postmenopausal years at the time
of the BMD test and age at menopause of <40 years are the
most at risk for osteoporosis. However, there was no difference
of BMI among the groups.

Peak bone mass is attained in the third decade of life.
Age-related decline in bone mass probably begins around the
age of 40. In women, bone loss accelerates around the time
of menopause as it is related to estrogen deficiency [10,11].
J.S. Finkelstein et al. [12] reported that BMD changes begin
substantially during late perimenopause, and BMD continues
to decline rapidly during the early postmenopausal years.
However, their study did not evaluate BMD changes in the late
postmenopausal years. Consistent with our findings, H. Ahlborg
(2003) reported that BMD had decreased significantly by 6
years after menopause [13]. It is important to determine when
bone mass reaches the critical level since such information is
helpful for the clinician in deciding the appropriate time to
screen postmenopausal women for osteoporosis. According to
our results, delay in the BMD measurement time of more than
7 years postmenopause in untreated postmenopausal women
predicted an increased risk for low BMD.

Furthermore, duration of menopause was determined
to be more important than age at menopause for osteoporosis.
Pregnancy and lactation result in hormonal and physiological
changes, which increase the serum calcium levels. Maternal
adaptations include increased bone resorption, decreased
bone formation, increased intestinal calcium absorption, and
decreased urinary excretion.

According to a comprehensive survey of women,
duration of menopause at the time of BMD measurement is
positively correlated with both osteoporosis and osteopenia.
An inverse correlation with age at menopause was found
only for osteoporosis. When comparing the four groups of
women, divided according to the age of menopause, women
with a duration of more than 7 years of menopause showed no
differences in the prevalence of osteoporosis or osteopenia.

In conclusion, determination of the risk factors for
osteoporosis and identification of the candidate postmenopausal
women is important for the management of this population.
According to our results, osteoporosis is related to the duration of
menopause at the time of BMD measurement more than to the age
of menopause onset among untreated postmenopausal women.
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Abstract

The aim of our study was to investigate the effectiveness of collagen implants in the closure of tissue defects. We offer a
method that enables us to avoid the drawbacks of autodermoplasty based on the free split-thickness skin graft.

Materials and Methods: This paper describes all steps of treatment of skin and soft tissue defects in patients with diabetic
foot syndrome (DFS), including ultrasonic cavitation with hydrosurgical debridement to remove necrotic debris, purulent pellicle
and bacterial biofilm, and an alternative technique for wound defect closure using high-tech biomaterials based on type I collagen
(“Collost”, “Salvecoll”).

Results: Use of type I collagen (“Collost”, “Salvecoll”) as a component of combination treatment of tissue defects in DFS
allowed us to increase the relative rate of wound healing, reduce the incidence of high-level amputations, and significantly reduce
inpatient surgical coverage around the clock and speed up a patient’s transfer to outpatient care.

Conclusion: Ultrasonic cavitation with hydrosurgical debridement is the most effective procedure for wound preparation
for closure. The use of bioplastic collagen materials in patients with DFS is the most effective solution in the management of
wound defects.(Int J Biomed. 2016; 6(1):41-45.).

Key words: diabetic foot syndrome; ultrasonic cavitation with hydrosurgical debridement;, wound defect closure; bioplastic
collagen materials;, autodermoplasty.

Introduction structures representing a direct threat to the development of
ulcerative and necrotic processes and gangrene of the foot [5],
In 2014, worldwide, 387 million people had diabetes and leads to organ-resecting operations in 85% of cases [6].
mellitus (DM), and its prevalence estimates tend to increase.
According to statistical data, nearly 25% of DM patients suffer
from DFS [1,2]. Based on analysis of our early data, we can
confidently conclude that a rise in the number of DM patients I = s
is accompanied by a concomitant growth of patients with 20 i
trophic skin lesions in the lower limbs. The number of patients . =l 1= St
with wound defects corresponding to wound depth stages W1, SE— 20 - ==
W2 and W3 (based on Wagner’s classification) [3,4] was 43 E = ,; - )
ES 2 ; =e

in 2010, 117 in 2012, and 218 in 2014 (Figure 1). DFS is a
condition with pathological changes of the peripheral nervous . . ) .

. . . Fig. 1. The number of patients with foot lesions
system, arterial bed and microvasculature, and osteoarticular (based on EW. Wagner’s lassification,1979)

for 2010-2014 who received treatment at the
“Diabetic foot” center in Kazan

2010 2011 2012 2013 2014
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of peripheral vasculature, Monckeberg’s calcific sclerosis and
diffuse intimal fibrosis) and microangiopathy (qualitative and
quantitative changes of the capillary basement membrane with
excessive matrix production and excess permeability) lead to
reduced tissue perfusion [7,8]. The balance between different
protein fractions is disturbed in DFS patients. Of particular
importance is the disorganization of collagen, which plays
an exceptionally important role during the proliferative and
remodeling phases of the wound healing process [9,10].

Collagen is a major component of the ECM and is a
prominent target of non-enzymatic glycation with formation
advanced glycation end products (AGEs) which play an
important role in the pathogenesis of diabetic complications
like a DFS [11,12].

Type 1 collagen undergoes a series of post-translational
modifications that occur during non-enzymatic glycation.
Electron microscopic investigation has revealed fine
structural changes in the collagen fibrillar arrangement in
diabetes [10]. These differences included increased packing
density of collagen fibrils, decreases in fibrillar diameter,
and abnormal fibril morphology showing collagen fibrils that
appeared twisted, curved, overlapping, and otherwise highly
disorganized.

Collagen deposition in acute wounds is impaired in type
1 diabetes, possibly due to a decreased fibroblast proliferation
[13]. Overall, collagen enhances the wound contracture
and cellular migration that are essential for wound healing.
Dynamic interactions between growth factors and extracellular
matrix (ECM) are integral to wound healing [14]. Thus,
collagen disorganization leads to a disturbed physiological
course of wound healing and chronic diabetic foot ulcers.

Upon admission to the Diabetic Foot Center in Kazan,
each patient underwent a necessary diagnostic program that
included the following:

1. Determination of the severity of diabetic polyneuropathy
in accordance with the neuropathy disability score (NDS)
developed by M.J. Young in 1986 and recommended by the
Diabetes Neuropathy Study Group (NEURODIAB) of the
European Association for the Study of Diabetes (EASD).

2. Transcutaneous measurement of tissue oxygen (TcpO,).

3. Color-coded duplex ultrasonography (TCCS) of lower
limb arteries.

4. X-ray examination of the affected foot.

Based on the examination data, all patients were
assigned to two groups. Group 1 included patients with
the neuroischemic form of DFS and stage III-IV chronic
arterial insufficiency (CAI), who required an immediate
arterial reconstruction. Group 2 included patients with the
neuroischemic form of DFS and stage I-1I CAI and trophic soft
tissue lesions, who had no indications for revascularization.

Following the angiographic examination of lower limb
arteries, we jointly selected the type of reconstructive surgery
procedure according to TASC-II lesion classification and
recommended interventions (2007).

The autodermoplastic reconstruction using a free
split-thickness skin graft is one of the methods of wound
defect closure. However, this treatment procedure in DFS
patients is not valid for a number of reasons. The outcome

of wound defect closure is not always successful, and is
technically difficult to perform on certain areas of the foot.
Besides, with the wunderlying diabetic polyneuropathy,
micro- and macroangiopathy, the procedure triggers some
pathomorphological mechanisms creating a high risk of an
additional chronic wound defect occurring at the skin graft
donor site. For that reason, in 2007 a clinical application
of high-tech biomaterials based on type I collagen and an
investigation of its effectiveness on the wound healing process
was started.

Materials and Methods

The study was conducted in accordance with ethical
principles of the Declaration of Helsinki. Written informed
consent was obtained from all participants. The clinical data
were obtained from 173 FDS patients (mean age 56.4+15.6
years; 64 men and 109 women). Ulcer defects had different
anatomical locations over the lower extremities, namely, on
the plantar and dorsal surfaces of the foot, the plantar surface
of the fingers, inner or outer surface of the lower third of the
tibia and in the area of postoperative wounds of the foot. The
area of ulcer defect was, on average, 38.5+26.3 cm?. According
to Wagner Ulcer Grade Classification System, the ulcers were
found to be in grade W1, W2 or W3.

The management of wound healing was performed with
due consideration of general and local clinical manifestations,
such as the general state of patients, intensity of pain, time
course of wound bed detersion and granulation tissue
formation, start of epithelialization, and changes in the rate of
wound contraction. All patients received the same medicinal
treatment against the backdrop of hypoglycemic therapy.

On the first day of patient hospitalization, we used
ultrasonic cavitation with hydrosurgical debridement to make
sure the wound was free of devitalized tissue. This exerts a
favorable local effect on the wound healing process and helps
to prepare the wound surface for biomaterial implantation.
The procedure enabled us to selectively remove necrotic
debris, purulent fibrinous pellicle, and devitalized tissue
containing bacterial biofilm. The mechanical necrectomy was
performed using an equipment for ultrasonic cavitation with
hydrosurgical debridement. As a wound-rinsing fluid, we used
a weak solution of local anesthetic instead of an antiseptic
solution. Our empirical finding was that UC has a major
impact on the bacterial biofilm and devitalized tissue whereas
the anesthetic solution supplied through the nozzle serves to
remove and wash off the ultrasonically cut tissues. The topical
anesthesia has undeniable advantage and does not require
using the infiltration anesthesia by paravulnar injection of
anesthetic or general anesthesia.

After cleansing the wound defect from devitalized
tissues, we used high-tech biomaterials based on type I
collagen (“Collost”, Russia / “Salvecoll”, Europe) for optimal
coating of skin and soft tissue defects [15]. Collost/ Salvecoll is
a type I collagen-based material derived from the skin of cattle
and processed in such way that the epidermis, fat tissue and
all dermal cells are removed without destroying the collagen
matrix. Collost/Salvecoll is devoid of foreign antigens and,
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therefore, of immunogenic properties [16]. For implantation,
we used collagen material in the form of membranes
(60x50x1.5 mm), which were applied to the wound bed, and
7% or 15% gel, which was injected into the wound bed and
walls and to the paravulnar tissues while the needle was being
taken out. After the implantation of biomaterial, the wound
surface was covered with a hydrocolloid dressing enabling
us to maintain a physiological moist environment at the
wound/dressing interface. A wound dressing was changed, on
average, once in 3-5 days. From day 10-12 post-implantation,
we switched to the atraumatic dressing in combination with a
coating containing Ag* ions. The frequency of dressing changes
depended on the amount of wound exudate and the reaction to
the dressing adhesive. Patients were transferred to outpatient
care on day 7-10 since the day of biomaterial implantation.
Statistical analysis was performed using statistical package for
the social sciences (SPSS 15.0 software).

Results

The epithelialization of wound defect began on 10.3£2.8
days. On days 14-20, we could see wound granulation tissue
without signs of inflammation or rejection of the bioplastic
material. Then, tissue regeneration occurred via formation
of the body’s own granulation tissues. In none of these cases
did we observe hypertrophic scars. Application of Collost /
Salvecoll in the treatment of DFS patients allowed us to reduce
the average number of bed days by more than 20% (Table 1).

Table 1.

Comparative average number of bed days among DFES patients in
“Diabetic Foot” Center and septic surgery departments in Kazan

“Diabetic Foot” Center
Year 2010 2011 2012 | 2013 | 2014
Average number off 18.21 15.95 15.29 | 14.66 | 12.13

bed days +1.2039 | £0.7801 | +1.1434 (+0.4533|+0.3723
Septic surgery departments
Year 2010 2011 2012 2013 | 2014

Average number off 21,35 20,74 20,21 19,52 | 19,36
bed days +£1.0420 | £1.1467 | £1.2039 (£1.2312(+1.4221

We observed appropriate parallels (i.e. the higher number
of clinical uses of bioplastic materials for closure of the non-
healing chronic wounds, the fewer radically mutilating lower
limb surgeries) (Figure 2).

40000%) P——————"""  37.62%

35.00% | 34.80%

30.00% |

25.00% m Above-the-knee amputation

20.00% = Amputation at the shin level

15.00% w Foot/finger amputation

10,003 ¥ Closure of wound defect using

bioplastic material

5.00%

0.00% +=

2010 2011 2012 2013 2014

Fig. 2. Dynamics of balance between lower limb amputations and
organ preservation surgery at the “Diabetic foot” center in Kazan

Case report 1.

Patient D., 78-year-old man admitted to the “Diabetic
Foot” Center with diagnosis: Type 2 DM, insulin-dependent,
severe course, decompensated. DFS, neuroischemic form, W5,
diabetic gangrene of the left foot, diabetic angiopathy, CAI
stage 4 of the left leg. Photo 1: The 4th day after amputation of
the first finger on the left foot with resection at the middle-third
of the first metatarsal bone, excision of purulent-necrotic foci
of'the left foot compartments and necrectomy. The 3rd day after
X-ray endovascular angioplasty of the left lower limb. Photo
2: The 4th day after admission to the “Diabetic Foot” Center.
The intra-operative implantation of collagen biomaterial
Collost following ultrasonic cavitation with hydrosurgical
debridement of the wound surface and exarticulation of the
second finger of the left foot. Photo 3: The 35th day after
admission to the “Diabetic Foot” Center. Diagnosis: DFS,
neuroischemic form, W2, diabetic angiopathy, CAI stage 2a
of the left lower limb. Wound epithelialization.

Photo 1.

Photo 3.
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Case report 2.

Patient M., 42-year-old man. Diagnosis: Type 2 diabetes
mellitus, insulin-dependent, sub-compensated, severe course.
DFS, W2. Trophic ulcers of the right foot. Diabetic angiopathy.
CAl stage 3 of the right lower limb. Condition after amputation
of the third finger of the right foot with resection of distal head
of the third metatarsal bone. Diabetic neuropathy. Diabetic
nephropathy. Diabetic retinopathy. Photo 4: View upon
admission. Photo 5: Implantation of type I collagen in the
form of 7% gel. Photo 6: The 27th day after complex treatment
at the “Diabetic Foot” Center and implantation of biomaterial
based on type I collagen in the form of membrane and 7% gel.

Photo 4.

Photo 6.

In conclusion, the use of bioplastic collagen materials
in DFS patients enabled us to (1) avoid creating two wound
surfaces at the donor and recipient sites for wound defect
closure as we do when using autodermoplasty by a free
split-thickness skin graft, (2) stimulate tissue regeneration
and epithelialization, and (3) reduce the inpatient stay and
treatment period. This method can be used for both inpatient
and outpatient treatment.
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Abstract

This paper presents an assessment of the results of mastopexy surgery carried out by using the technique of autologous
breast enlargement axillary lateral flap, which the authors developed for patients who have suffered a decline in breast volume, as
a result of massive weight loss after bariatric surgery. The mastopexy was carried out by the improved method with preliminary
Doppler ultrasound of the perforating branches of intercostal arteries in women after a significant reduction in body weight. This
method provides a good aesthetic result with the correct position of the nipple and a satisfactory volume of the breast and with a
simultaneous removal of excessive skin flaps and excess fat in the anterolateral area of the chest. (Int J Biomed. 2016; 6(1):46-

47.).

Keywords: mammary glands, augmentation-mastopexy; weight loss; bariatric surgery.

Introduction

A significant reduction in weight of overweight women
leads to the appearance of areas with a large excess of skin
and subcutaneous tissues. These involutional changes of the
breast can be a source of aesthetic dissatisfaction in the patient
[1,2]. Loss of breast volume with a significant reduction in
body weight encourages ptosis and non-aesthetic changes in
configuration of the entire surface of the upper half of the
body [3]. Reducing the volume of the breast, performing
only standard mastopexy, is generally insufficient to restore
the breast to an aesthetically acceptable form, since such
restoration requires a significant increase in the volume
of the breast [4]. The results of mastopexy and reduction
mammoplasty are largely determined by the presence or
absence of breast asymmetry in the outcome [5]. In addition,
patients are often worried about the decrease in volume of the
tissues surrounding the implant, which leads to unfavorable
relief of their contours [2,6,7].

The aim of this study was to evaluate the results of
mastopexy carried out by an improved method using preliminary
Doppler ultrasound of perforating branches of intercostal
arteries in women after a significant reduction in body weight.

*Corresponding author: Tagir R. Fayzullin, PhD, Associate
Professor of the Oncology and Thoracic Surgery Department of the
MONIKI; Moscow, Russia. E-mail: Tagir Fayzullin@rambler.ru

Materials and Methods

The study included 30 patients who underwent bariatric
surgery to reduce body weight and applied for correction
of the mammary glands. The mean age of women was 45.8
years. The average period after bariatric surgery was 2.4 years,
average weight loss - 71 kg, mean BMI during the inspection
-30.6 kg/m?.

Inclusion criteria were that patients had to meet the
following criteria:

-Underwent bariatric surgery for weight loss;

- The preservation of sustainable weight control over the
past 6 months;

-Indications for mastopexy surgery;

-The informed approval of patients for mastopexy
surgery.

All patients underwent a vertical mastopexy with
shearing and displacement of the additional lateral flap of
the breast. The surgical field markup in a standard posture
was performed before surgery in all cases. After the standard
vertical mastopexy, the intervention was supplemented by
shearing and sewing the lateral axillary flap. The base of the
free flap was determined along the anterior axillary line, with
a width of 6 to 8 cm.

Cutaneous perforating arteries were identified by
using Doppler ultrasound of an anterior axillary area, in the
preoperative period, with the location of blood vessels marked
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on the skin. The length of the flap was generally from 15 to 20
cm, depending on the amount of excess skin and fatty tissue.
The longitudinal axis of the flap was parallel to the upper
edges of the slightly oblique deviation in the distal end.

The antibiotic prophylaxis was conducted in the
preoperative period in all cases. The position of the patient
was changed slightly after the anesthesia induction for better
access to the lateral and posterolateral surface of the chest.

The musculocutaneous flap was isolated from its
posterior edge toward the anterior edge. The perforating
branches of intercostal arteries were carefully identified
and preserved along the lateral chest wall. Primary closure
of the lodge flap was performed with the use of the vicryl
filaments 2-0 for deep layers and a monoacryla suture 3-0 for
subcutaneous tissues and skin.

The subcutaneous pocket for the flap was formed
above the fascia of the pectoral muscle in the direction of
the clavicle. All perforating arteries supplying the flap were
carefully preserved. After sufficient mobilization, the flap was
rotated up to 90° around the lower leg, which was previously
created, a desired image was set and then fixed to the chest.

During the postoperative period, patients were invited
for inspection after approximately one week, one month, three
months, six months, and a year. The result of the operation
was estimated based on the results of the flap engraftment,
aesthetic results of operations, the number of re-operations
and patients’ subjective judgment of the operation results.

Results and Discussion

After the first week, in all cases, in the operated area
the soft tissue swelling interstitial hematomas of various
prevalence appeared, which were resolved usually by
themselves after 1-2 months. Interstitial seromas with a
volume of 100 ml were found in two patients. None of the
cases showed signs of necrotic changes in adipose tissue or
tissue flap, wound healing complications or skin necrosis.
Complications from the donor area were not identified.

After one month and six months after surgery, we
diagnosedagoodpositionofthenippleand asatisfactory volume
of the breast; thus the excessive amounts of “free” skin and
subcutaneous fat in the anterolateral area of the chest were
eliminated (Photo 1).

Patients were satisfied with the improvement of the
forms and the increasing size of the breast, while reducing the
skin excess and fatty tissue in 100% of cases. A vertical scar
was cosmetically acceptable to all patients. During the first
year after the surgery, we did not identify any complications of
augmentation-mastopexy. In all cases, the displaced tissue flap
remained unstrained and homogeneous in comparison with
the surrounding breast tissue, and the border between them
was practically not determined during the palpation.

A. Before surgery

B. After surgery (3rd week)

Photo 1.

(4) Before and (B) after a vertical mastopexy with
shearing and displacement of the additional lateral
flap of the breast

Conclusion

Thus, preoperative identification of perforating vessels
of the intercostal arteries provides a 100% engraftment of the
lateral axillary flap at augmentation-mastopexy. This technique
of augmentation-mammoplasty in conjunction with standard
mastopexy makes it possible to achieve the satisfactory breast
volume and the improved upper body contour after massive
reduction in body weight.
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Abstract

Metabolic syndrome (MetS) contributes to early atherosclerotic changes of blood vessels and type 2 diabetes mellitus
not only among adults, but among children and adolescents, causing onset and progression of severe diseases resulting in early
disablement and death. Multifactor analysis of MetS risk in Uzbek children and adolescents with exogenous-constitutional obesity
(ECO) was the purpose of the study. The study included 100 Uzbek children and adolescents with ECO aged from 6 to 16 (mean
age 11.7+0.25 years)—54(54.0%) boys and 46(46.0%) girls. Prognostic matrix was made up by means of a modification of
Bayesian probability by E. Shigan (1986). Mathematical analysis confirmed a high degree of risk for MetS onset and progression in
obese patients with disorders of lipid profile and hemodynamics. MetS risk is 8.2 times higher with levels of HDL-C <1.03 mmol/l, 3.6
times higher in patients with concentrations of TG >1.7 mmol/l, and 2 times higher in those with systolic arterial pressure (SAD) values
>130 mmHg. The findings from our study confirm a high predictive value of HDL-C levels <1.03 mmol/l, TG >1.7 mmol/l and
SAD for MetS onset and progression in Uzbek children and adolescents with obesity. Taking into account the integral assessment
of MetS risk factors with waist circumference reference values established for the Uzbek pediatric population helped determine
risk factors with very high disease dependence, such as atherogenic index >3.0, HbAlc >6.7%, and obesity onset before 5 years

of age. (Int J Biomed. 2016;6(1):48-52.).

Key words: obesity; metabolic syndrome, adolescents, children; prediction.

Introduction

Metabolic syndrome (MetS) is a cluster of metabolic,
hormonal, and clinical disorders closely associated with type
2 diabetes mellitus, and cardiovascular disease. In 2007,
the International Diabetes Federation (IDF) established
new international criteria for MS diagnosis in children and
adolescents [1]. According to some authors, the incidence of
MetS diagnosis in children with obesity in compliance with
IDF criteria ranges from 16% to 34% [2-4]; others report on
its diagnosis in half of obese adolescents [5]. Previously, we
studied MS prevalence in obese children and adolescents in
compliance with tables of waist circumference percentile
regression in European-American children and adolescents
[1]. The findings from our study demonstrated that MetS
occurred in 19% of Uzbek obese children and adolescents

*Corresponding author: Shakhnoza Sh. Azimova. Center
for the Scientific and Clinical Study of Endocrinology. Tashkent,
Uzbekistan. E-mail: shahnoz74@yandex.com

[6]. Assessment of risk factors (RFs) governing onset and
progression of hormonal-metabolic disorders in childhood,
and their ranking by value, significance and controllability is
a key task in any study on MetS. Since the search for new
significant MetS-RF in obese children and adolescents is
vital, multifactor analysis of MS risk in Uzbek children and
adolescents with exogenous-constitutional obesity is the
purpose of the study.

Material and Methods

All anthropometric measurements, such as height, body
mass, body mass index (BMI), waist circumference (WC),
hip circumference (HC) and waist to hip ratio (WHR), were
made in 100 Uzbek children and adolescents with exogenous-
constitutional obesity (ECO) aged from 6 to 16 (mean age
11.740.25 years) — 54/54.0% boys and 46/46.0% girls.
BMI values within the range of 85%-97% percentiles were
considered as overweight; those above the 95" were assessed
as obese (2007 WHO Z-curves). WC values were assessed
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by means of percentile tables developed for the age and sex,
according to reference values in the representative sample
of Uzbek children and adolescents [7]. Arterial pressure was
measured in the morning and in the evening with subsequent
assessment of values by age, sex and height percentiles [8].
The glucose oxidase method was used to measure fasting
glucose and a 2-hour oral glucose tolerance test (OGTT) in
the capillary blood; all examinees underwent OGTT with per
oral administration of 1.75g (max 75g) of glucose per lkg
of weight. The modified colorimetric procedure of Fliickiger
and Winterhalter was employed for estimating HbA1c levels.
Serum concentrations of total cholesterol (TC), high density
lipoprotein cholesterol (HDL-C) and triglycerides (TG) were
measured by enzymatic colorimetric method by means of
reagent kits supplied by Human, GeselFiirBiochemica Und
DiagnosticambH (Wiesbaden, Germany). RIA was used
to measure concentrations of sex-steroid binding globulin
(SSBQ), and fasting and 2 h IRI (GTT) (Immunotech, Czech
Republic). The HOMA-IR index was used to assess insulin
resistance (IR). “Micral-test-1I" test-strips (Roche, Germany)
were used to assess microalbuminuria (MAU).

A modification of the Bayesian probability method for
standardization of intensive parameters [9] with calculation
of prognosis and weighted indices, and with standardized
intensive and integrated parameters underlies the development
of a prognostic matrix. To make the matrix we obtained
comparable parameters of the predicted phenomenon by
gradations of the most significant factors. The significance of
the factors and their gradations was established by means of a
relative risk (RR) parameter, or so-called weighting factor. RR
was considered low at 2, moderate at the range from 2 to 3,
high at >3. In addition, we calculated etiological fraction (EF)
and rank for each MetS-RF. The etiological dependence was
considered practically complete with 1<RR<1.4 and EF<80;
it was very high at 2<RR<3.2 and EF in the range between 56
and 66, moderate at 1.5<RR<2 and EF in the range between
33 and 55, and small at 1<RR<1.4 and EF<33 [10].

Results and Discussion

To assess the value of MetS-RFs in Uzbek children and
adolescents with ECO we developed a prognostic risk matrix
(Table 1). Mathematical analysis confirmed a high degree of risk
for MS onset and progression in obese patients with disorders of
lipid profile and hemodynamics. MetS risk is 8.2 times higher
with levels of HDL-C <1.03 mmol/l (69.0£8.5), 3.6 times higher
in patients with concentrations of TG >1.7 mmol/l (33.8+£9.4),
and 2 times higher in those with systolic arterial pressure (SAD)
values >130 mmHg (50.0+24.5). Fasting glycemia demonstrated
a rather low predictive value.

The atherogenic index (Al) >3.0(47.1£15.2), improving
the prognosis by more than by 3 times, turned out to be the
most significant MetS-RF in Uzbek obese children. HbAlc
>6.7% (60.0£23.1 and obesity onset age over 10 years are
newly established and significant MS risk factors in Uzbek
children and adolescents, with obesity prognosis increasing by
more than 2.5 times. It should be noted that SAD >139 mmHg
increases MetS risk by 2 times (50.0 £ 24.5). Obesity duration

more than 5-10 years (34.1£18.8), HOMA index >3<75"
percentile (50.0+30.2), and total cholesterol level >5.2 mmol/l
(34.3£21.5) increase MetS risk by almost 2 times.

RR and EF were used to determine a rank for each
MetS-RF (Table 2). Analysis of relative risk and etiological
fraction of MetS-RFs demonstrated that almost complete
dependence is associated with HDL-C<1.03 mmol/l (RR=8.16;
EF=87.75%). Very high dependence of the disease was found
to be associated with TG >1.7 mmol/l (RR=3.6; EF=72.30%)
and AI>3.0 (RR=3.11; EF=67.85%). MetS high dependence
can be seen with HbAlc >6.7% (RR=2.60; EF=61.54%) and
obesity onset age over 10 years (RR=2.56; EF=60.94%). MS
moderate dependence is observed with SAD >130 mmHg,
obesity duration 5-10 years, HOMA>3"<75" percentile, and
total cholesterol >5.2 mmol/I.

According to T. Bokova [2], biological factors,
such as abdominal obesity (RR=4.77, EF=79.0%), insulin
resistance (RR=4.04, EF=75.2%), hyperglycemia (RR=3.20,
EF=68.0%), dislipidemia manifesting in the TG increase and
decrease in HDL-C (RR=2.60, EF=61.5% and RR=2.40,
EF=60.0, respectively), small weight at birth (less than
2,500g) (RR=1.90, EF=47.4%), hyperuricemia (RR=1.85,
EF=45.9%), and thyroid enlargement (RR=1.75, EF=42.9%)),
prevailed among the hardly controllable risk factors for MS in
children and adolescents with very high, high, and moderate
dependence in the Russian population. A high degree of obesity
(BMI>30kg/m?) (RR=2.7, EF=63.0%), obesity duration
more than 5 years (RR=1.74, EF=42.5%), eating behavior
disorder(night eating syndrome) (RR=1.52, EF=34.3%), and
teenage years (12-16 years of age) (RR=1.50, EF=3.3%) are
the controllable risk factors for high and moderate dependence.
Our findings are consistent with those obtained by T. Bokova
[2] in many respects.

The findings from our study demonstrate that WC is a
poor contributor to MS prediction in obesity both in calculation
in accordance with the WC European percentile tables for
children and adolescents [5] and in accordance with WC
percentile tables for Uzbek children and adolescents [8]. This
finding can be probably associated with the fact that initially
most (97%) patients with ECO had WC>97" percentile. In
addition, mean WC values in adolescents with ECO and MetS
and with ECO but without MetS had no significant differences.

Thus, integral assessment of MetS-RFs for Uzbek obese
children and adolescents demonstrated that those with low
HDL-C, high TG, high Al high glycated hemoglobin, obesity
onset age over 10 years, and high SAD are at the highest risk.

Conclusion

The findings from our study confirm a high predictive
value of HDL-C levels <1.03 mmol/l (RR=8.16), TG >1.7
mmol/l (RR=3.61) and SAD (RR=2.4) for MS onset and
progression in Uzbek children and adolescents with obesity.
Taking into account the integral assessment of MetS-RFs
with WC reference values established for the Uzbek pediatric
population helped determine RFs with very high disease
dependence, such as AI>3.0 (RR=3.100), HbA1c>6.7%
(RR=2.60), and obesity onset before 5 years of age (RR=2.56).
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Table 1.
Prognostic matrix for multifactor assessment of MetS risk in Uzbek children and adolescents with ECO
M,%
Factors Factor gradation 0.0 SIP RR IRA Min Max
Boys 25.9 0.894 0.90
Sex - 1.01 0.90 0.91
Girls 26.1 0.900 091
I 10.0 0.345
The Tanner stage II-I11 24.1 0.832 1.38 1.15 1.15 1.59
vV-v 333 1.149 1.59
<85" percentile 0.0 0.000 0.00
BMI, kg/m? 85M-97" percentile 40.0 1.379 1.41 1.94 0.00 2.18
>97" percentile 28.4 0.980 1.38
>75% <90™ percentile 0.0 0.000 0.00
WC, cm >90"<97™ percentile 258 | 149 | 129 [ 1as | %0 ) hao
>97% percentile 333 1.49
Normal 22.6 0.779 1.09
WC/HC 1.40 0.09 1.52
Pathology 31.6 1.089 1.52
; ; ia | =5.0 30.8 1.061 1.29
Capillary blood fasting glycemia, | = 1.22 1.06 1.29
mmol/l <5.0 253 | 0.872 1.06
<59 24.4 0.841 2.19
HbAlc,% >5.9-6.7 23.1 0.796 2.60 2.07 2.07 5.38
>6.7 60.0 2.069 5.38
>5.2 343 1.182 1.88
Total cholesterol, mmol/l 1.59 1.18 1.88
<52 21.5 0.743 1.18
>3.5 24.0 0.828 0.92
HDL-C, mmol/l 1.11 0.92 1.02
<35 26.7 0.920 1.02
<1.03 69.0 2.378 19.41
LDL-C, mmol/l 8.16 2.38 19.41
>1.03 8.5 0.291 2.38
>1.7 338 1.166 4.21
TG, mmol/l 3.61 1.17 4.21
<1.7 9.4 0.323 1.17
o >3.0 471 1.623 5.04
Atherogenic index 3.11 1.62 5.04
<3,0 15.2 0.522 1.62
. . >130 50.0 1.724 3.52
Systolic arterial pressure, mmHg 2.04 1.72 3.52
<130 24.5 0.844 1.72
i i i >85 333 1.149 1.52
Diastolic arterial pressure, 132 1.15 1.52
mmHg <85 253 0.872 1.15
. >25.0 38.5 1.326 1.76
Fasting IRI, mcU/ml 1.32 1.33 1.76
<25.0 29.0 1.001 1.33
>25.0 35.0 1.207 1.48
2h IRT, meU/ml 123 121 | 148
<25.0 28.6 0.985 1.21
<3" percentile (0.47/0.45) 0.0 0.000 0.00
>3rpercentile<75™ percentile (0.74/1.0 50.0 1.724 2.86
HOMA-IR - P _( ) 1.66 0.00 2.86
>75% percentile <97" percentile (1.23/1.8) | 35.7 1.232 2.04
>97" percentile (1.23/1.80) 30.2 1.041 1.72
<30 25.0 0.862 1.03
MAU, mg/l 1.20 1.03 1.24
from 30 to 100 30.0 1.034 1.24

M — a parameter per 100 children with obesity, SIP- standardized intensive parameter, RR — relative risk, IRA — integrated risk assessment.
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Table 1.
Prognostic matrix for multifactor assessment of MetS risk in Uzbek children and adolescents with ECO
(continued)
M,%
Factors Factor gradation SIP RR IRA Min Max
29.0
. . . Yes 28.9 0.998 1.19
Heredity by diabetes mellitus 1.20 1.00 1.19
No 242 0.834 1.00
. . . Yes 28.6 0.985 1.11
Heredity by arterial hypertension 1.13 0.99 1.11
No 253 0.873 0.99
. . Yes 31.0 1.067 1.47
Heredity by obesity 1.38 1.07 1.47
No 224 0.773 1.07
under 5 years 29.2 1.006 2.57
Obesity onset age 5-10 years 19.6 0.675 2.56 1.72 1.72 4.41
over 10 years 50.0 1.724 14.41
under 5 years 1.88 0.647 1.18
Obesity duration 5-10 years 34.1 1.177 1.82 2.14 1.18 2.14
over 10 years 222 0.766 1.40

M — a parameter per 100 children with obesity, SIP- standardized intensive parameter, RR — relative risk, IRA — integrated risk assessment.

Table 2.

Risk factors by value for MetS onset in Uzbek children and adolescents with ECO
Risk factors RR EF, % Rank
HDL-C < 1.03 mmol/l 8.16 87.75 1
TG > 1.7 mmol/l 3.61 72.30 2
AI>3.0 3.11 67.85 3
HbAlc>6.7% 2.60 61.54 4
Obesity onset age over 5 years 2.56 60.94 6
Systolic arterial pressure 2.04 50.98 7
Obesity duration more than 10 years 1.82 45.05 8
HOMA-IR >3" percentile <75™ percentile 1.66 39.76 9
Total cholesterol > 5.2 mmol/l 1.59 37.11 10
BMI 85" -97% percentile > 97" percentile 1.41 29.08 11
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Abstract

Background: There is growing evidence that psychological stress contributes to hypertension and leads to changes in sleep
structure. Insufficient sleep may lead to cardiovascular disease. Thus, the aim of this study was to explore specific sleep patterns

in adolescents with hypertension.

Methods: The study population consisted of 35 young patients (14—17 years old): 20 adolescents with hypertension and 15
healthy adolescents. Polysomnography (PSG) was performed on all patients.
Results: Statistical analysis showed significant changes of sleep patterns in the hypertensive adolescents compared to the

normotensive adolescents. Hypertension was associated with significantly decreased slow wave sleep (16.86+0.3 vs. 22.7+0.3%;
P<0.05) and increased rapid eye movement sleep (REM) (23.140.2 vs. 30.75+0.2%; P<0.05). At the same time, sleep latency
increased compared to subjects without hypertension (27.2+0.3 vs. 11.2+0.4 min, P<0.05). Wake time after sleep onset (WASO)
was also significantly (19.14+0.2 vs. 5.9+£0.3 min, P <0.05) longer than in healthy adolescents, which led to reduced sleep duration.

Conclusion: These results suggest that these kinds of sleep deviations are closely associated with some adaptive reaction to
prolonged exposure of psychogenic factors in the hypertensive adolescents. (Int J Biomed. 2016;6(1):53-55.).

Keywords: sleep; polysomnography, adolescents; hypertension.

Introduction

Hypertension is a leading public health challenge
globally due to its high prevalence and related morbidity
and mortality [1]. The roots of hypertension in adulthood
extend back to childhood. That is to say, children and
adolescents with elevated blood pressure (BP) are more
likely to become hypertensive adults [2, 3]. There is growing
evidence that psychological stress contributes to hypertension
and cardiovascular disease [4]. A number of authors have
shown that onset of hypertension corresponds to some level
of insufficiency of psychophysiological regulation and could
be driven by different neurogenic and psychogenic factors
[5]. Blood pressure (BP) level correlates with the emotional
status, level of anxiety, individual reactions to stressful
situations, personal features, and mental status. Clinical
data suggest raised reactivity of the cardiovascular system,
which appears as an increasing heart rate and elevated BP

*Corresponding author: Olga Berdina, PhD. Scientific Centre
for Family Health and Human Reproduction Problems, Irkutsk,
Russia. E-mail: goodnight_84@mail.ru

in response to stress or other factors [6]. In addition, it is
known that stress leads to changes in sleep structure [7,8].
However, sleep is a process that depends on conditions in the
brain that integrate, differentiate and coordinate all personal
psychosomatic activity [9]. Insufficient sleep impairs physical
and psychological development, which may negatively affect
concentration, performance, behavior, emotional well-being,
and overall health.

The precise biological mechanisms are only partially
understood, but the autonomic nervous system could be a
potential pathway linking sleep problems with subsequent
pathologies such as hypertension, diabetes, and cardiovascular
disease [10-12]. It has been shown that rapid eye movement
sleep (REM) is the main sleep pattern connected to psychic
adaptation and emotional recovery [13].

Thus, analysis of sleep patterns in adolescents with
hypertension can help either to detect how this pathogenic
factor drives sleep structure to change and evaluate types of
adaptive reactions in these patients.

The aim of this study was to explore specific sleep
patterns in adolescents with hypertension.
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Materials and Methods

The study included a cohort of 35 subjects (age range
14-17 years). All patients were divided into 2 groups. Group 1
consisted of 20 patients with hypertension, and Group 2 of 15
healthy adolescents. Hypertension in children and adolescents
continues to be defined as systolic BP (SBP) and/or diastolic
BP (DBP), that is, on three separate measurements, at or
above the 95th percentile (The fourth report on the Diagnosis,
Evaluation, and Treatment of High Blood Pressure in Children
and Adolescents, 2005)

Adolescents were invited to undergo a full night of PSG
recording. This study was approved by the Ethics Committee
of the Scientific Centre for Family Health and Human
Reproduction Problems Local Ethical committee and a written
informed consent was obtained from all participants or their
parents (if a child under 15 years old) at the assessment.

During a visit to the Somnological Center, trained
technicians equipped the subjects with the Polysomnography
(PSG) recorder (GRASS-TELEFACTOR Twin PSG-system
with As 40 booster and integrated sleep-module SPM-1,
USA) between 20:00 and 22:00. All sleep recordings took
place in the special room and included a total of 18 channels:
six electroencephalography, two electrooculography, three
surface electromyography (one submental, two for right and
left anterior tibialis muscles), one for electrocardiogram, nasal
pressure, thoracic and abdominal belts, body position, oxygen
saturation, and pulse rate. During the study, all patients were
under observation by trained sleep technicians. We also used
an infrared camera for night video monitoring. All PSG
recordings were visually scored by a trained sleep physician.
Sleep stages, leg movements, and arousals were scored
according to the 2007 American Academy of Sleep Medicine
(AASM) criteria [14].

The statistical analysis was performed using the
statistical software Statistica v6.0 (StatSoft, USA). The mean
(M) and standard error of the mean (SEM) were calculated. For
data with normal distribution, inter-group comparisons were
performed using Student’s t-test. Differences of continuous
variables departing from the normal distribution were tested
by the Mann-Whitney U-test. A probability value of P<0.05
was considered statistically significant.

Results

Table 1 presents the sleep characteristics according
to the absence or presence of hypertension in adolescents.
Statistical analysis showed significant differences in sleep
structure between patients in the two groups.

In Group 1, in spite of relatively preserved cyclic
sleep and balanced sleep phases, there was alteration in the
normal duration of sleep phases (Figure 1). Hypertension
was associated with significantly decreased slow wave sleep
(16.86+0.3 vs. 22.7+0.3%; P<0.05) and increased REM
(23.1+0.2 vs. 30.75%0.2%; P<0.05). At the same time, sleep
latency increased compared to subjects without hypertension
(27.240.3 vs. 11.2+£0.4 min, P<0.05). Wake time after sleep
onset (WASO) was also significantly (19.1+0.2 vs. 5.9+£0.3

min, P <0.05) longer than in healthy adolescents, which led to
reduced sleep duration. There were no-significant differences
between the two groups in the amount of arousals; however,
there was a tendency to increased arousals in hypertensive
subjects.

Table 1.

Sleep characteristics according to the absence or presence of
hypertension in adolescents

Variable Group 1 Group 2 P
(n=20) (n=15)
Total sleep time (TST), min 402+3 400+2 0.53
Superficial sleep, % of TST 51.840.3 [54.2+0.25 0.21

Slowly-wave sleep, % of TST| 16.86+0.3 | 22.7+0.3 <0.05

REM, % of TST 30.75+0.2 | 23.1£0.2 | <0.05
Sleep latency, min 27.2+0.3 11.2+04 <0.05
WASO, min 19.1£0.2 | 5.9+0.3 <0.05
Arousal index, n/h 18.45+0.4 | 15.2+0.3 0.18
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Fig. 1. The sleep histogram of 15-year-old patient with
hypertension

Sleep latency from 11.30 PMuntil 12.05 AM is marked. Cyclicity
of sleep is kept, however, insignificant reduction duration
of slow wave sleep (SWS) (stages 3, 4) due to considerable
increase of REM sleep is observed. In addition, it is marked
increase of the period of wakefulness overnight (Wake).

Discussion

In the modern informational space with a high
educational requirement, adolescents are exposed to daily life
stress in the home or school environment. The initial deficiency
of psychophysiological regulation and chronic stress can lead
to activation of the neuroendocrine and immune systems
(sympathetic nervous system, hypothalamus—pituitary—
adrenal axis, and cytokines) and confer related cardiovascular
risks [15,16]. We suppose that detected specific sleep patterns
in adolescents with hypertension indicate some adaptive
reorganization of the psychophysiological system. Difficulties
falling asleep, an increasing WASO, and a tendency to an
increase in the arousal index are determined by chronic stress.
It possibly could be reflection of increased activity in the brain
structures by ascending activation caused by different adverse
factors. At the same time, a considerable increase in REM
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stage fraction in the total sleep structure is an adaptive reaction
to prolonged exposure to psychogenic factors. Thus, specific
sleep features in adolescents with hypertension indicate the
presence of psychophysiological adaptation. In this case,
psychoemotional factors affect mainly the REM organization.
This confirms the most widely accepted theories of sleep
function, sleep mechanisms and brain organization [17,18].
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Abstract

Protection of maternal and child health is a special health care industry. It largely determines the future of the nation.
Therefore, it is an important matter of the state. This article presents an analysis of cases of very early preterm births (VEPB)
and their outcomes in 2012-2014 in the Republic of Sakha (Yakutia). Retrospective analysis of the cases of VEPB and of the
status of health of the babies born before 28 weeks of gestation was conducted during the research. The group at risk of VEPB
consisted of women with burdened obstetric and gynecological history. The main causes of VEPB were premature amniorrhexis
in pregnant women with carriage of infections and life-threatening severe pre-eclampsia. In the structure of morbidity of very
preterm babies the first place among the main diseases belongs to perinatal lesion of central nervous system, the second place
belongs to respiratory distress syndrome, and the third place to infectious and inflammatory diseases. In the structure of death,
57.1% of fatal cases are babies with a term of gestation less than 28 weeks. The causes of mortality were respiratory distress
syndrome, congenital pneumonia, and intraventricular hemorrhage. (Int J Biomed. 2016;6(1):56-59.)

Keywords: preterm birth; very early preterm birth; very low birth weight,; extremely low birth weight.

Introduction

In the current unfavorable demographic situation and
with the health of women of childbearing age in Russia
deteriorating, the problems of preservation of the life and
health of each baby and reduction of infant mortality are
especially relevant [1]. Preterm births (PB) are the leading
cause of perinatal morbidity and mortality in the world and one
of the most important problems of modern health care [2,3].
According to the WHO classification, very early preterm births
(VEPBs) are deliveries which take place between 22 and 27
weeks of pregnancy; in this case the newborns have extremely
low birth weight (ELBW) from 500 to 999.0 g. Deliveries in
the term of 28-33 weeks are early preterm births (EPB), in
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34-37 weeks are PB. Every year 20 million babies are born
prematurely and 0.4%-0.5% of them have ELBW. In Russia,
PBs range from 4% to 16%, and 0.3% of such newborns have
ELBW [4]. With adoption of the order of the Russian Health
Ministry Ne1687n [5], the problem of VEPB in the Republic of
Sakha (Yakutia) (RS (Y)) became particularly acute.

Thus, in 2012, the perinatal mortality rate increased
from 8.4 to 13.0 per 1000 born alive and dead in the region.
In 2013 and 2014, this rate was respectively 10.8 and 10.0
per 1000 born alive and dead. There were 496 PBs in 2012;
the proportion of VEPBs was 22.7%. In 2013, the proportion
of VEPBs was 17.6%, and in 2014 it was 6.12%. Premature
babies of Yakutia are being nursed on 40 beds of the
Department of Pathology of Newborn and Premature Babies
(DPNaPB) of the Perinatal Center (PC) at the State Budget
Institution of RS(Y) “Republican Hospital Nel - National
Center of Medicine (NCM).” Children from the entire region
are transported there. Thus, the problem of VEPB and the
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outcome is actually not only for the health authorities but
also for the social services and requires deep scanning for
development of modern preventive measures.

The aim of this study was an assessment of the status of
health of the women and their babies born before 28 weeks of
gestation, and the identification of very early miscarriage risk
factors. The research is based on the records of the marked PC
taken in the period from 2012 to 2014.

Materials and Methods

We conducted a retrospective analysis of occurrence
of very early miscarriage and study of health of extremely
preterm infants born before 28 weeks of gestation who were
hospitalized in the PC in 2012-2014.

Statistical analysis was performed using the statistical
software «Statisticay (v6.0, StatSoft, USA). Baseline
characteristics were summarized as frequencies and
percentages for categorical variables. Group comparisons
with respect to categorical variables are performed using chi-
square tests or, alternatively, Yates’ y2 when expected cell
counts were less than 5. A probability value of P<0.05 was
considered statistically significant.

The study was conducted in accordance with ethical
principles of the Declaration of Helsinki and approved by the
North-Eastern Federal University Ethics Committee.

Results and Discussion

In 2014, 16,948 childbirths were accepted in the
medical institutions of RS (Y) and 1,172(6.9%) babies were
born prematurely (Table 1).

Table 1.
The number of births in RS (Y) in 2013-2014
Variable 2012 2013 2014
(n/%) (n/%) (n/%)
Number of preterm births | 1160/6.85 1078/6.5 | 1172/6.92
Number of other births 15762/93.14| 15500/93.5 | 15776/93.1
Total number of births 16922/100 | 16578/100 | 16948/100

In the period from 2012 to 2014, 82 women had VEPB
in the PC. Overall, 54.66% of the women were from the rural
area and 46.34% were from the city. VEPB was common in
the age group of 19-28 years (42.46%). The early turnout at
the dispensary registration (before 12 weeks of the pregnancy
period) was 60.97%. Overall, 68.3% of the women had chronic
diseases of the female genital organs, 37.75% had medical
abortions in the anamnesis, 28.1% — miscarriages, 4.87%
— experienced fetal death, and 15.85% — PB. Extragenital
diseases were found in all of the cases in the studied group:
75.6% of the women had urinary tract diseases, 54.87% —
cardiovascular diseases, 36.58% — gastrointestinal diseases,
19.51% — anemia, 8.53% — respiratory system diseases, and
2.43% — endocrinopathies. Sexually transmitted infections
were found in almost all the studied cases.

On average, 55.06% of the women entering an obstetric

hospital had a severe condition; 87.33% had such a condition
due to the severe pre-eclampsia. The causes of VEPB were
premature amniorrhexis (42.6%), premature abruption of a
normally located placenta (14.23%), threat of fetal asphyxia
(9.13%), and isthmic-cervical incompetence (6.06%). On
average, 18.74% of the women had independent childbirth,
81.26% - surgical delivery (cesarean section), and 13.41% -
emergency childbirth. The main reasons for early deliveries
(in 22-27 weeks) were severe pre-eclampsia (38.63%),
premature abruption of a normally located placenta (9.1%),
and premature amniorrhexis (16.23%).

The majority of mothers (42.2%) had a secondary
education, 55.06% of the women were married, and 31 women
(37.8%) smoked tobacco.

Due to the effective implementation of routing of the
women in labor who have severe extragenital pathology and
routing of women with a threat of PB in the RS (Y), there
was an increase in preterm infants with ELBW born at the PC
(Table 2).

Table 2.

The number of premature infants hospitalized to the DPNaPB (PC-
NCM) from maternity wards of RS (Y)

Variable 2012 2013 2014
(n/%) (n/%) (n/%)
Maternity ward of PC NCM 89/41.8 | 141/62.7 | 145/84.3
Maternity ward of Yakutsk 86/40.4 | 59/26.2 4/2.3
Central hospital of Ulus (CHU) 31/14.6 | 22/9.8 | 23/13.3
Other departments 6/2.8 3/1.3 -
Self-appeal 1/0.47 - -
Total 213/100 | 225/100 | 172/100

The analysis of the health of newborns who had been
admitted revealed that every year the number of babies in a
very severe condition increased. In 2012, it was 39(18.3%)
newborns, in 2013 -68(30.2%) newborns, in 2014 —67(38.9%)
newborns. In 2012, a severe condition was diagnosed for
130(61.03%) newborns, in 2013 for 136 (60.4 %), in 2014 for
102(59.3%) newborns (Table 3).

Table 3.
The health of newborns at admission to DPNaPB of PC-NCM

Variable 2012 2013 2014 P
/%) | (/%) | (/%)
Very severe condition | 39/18.3 | 68/30.2 | 67/38.9 0.0000
Severe condition 130/61.0{136/60.4/102/59.3 0.9413
Moderate condition 43/20.2 | 19/8.4 | 3/1.7 0.0000
Satisfactory condition | 1/0.47 | 2/0.89 - 0.7870
Total 213/100 {225/100|172/100

Dynamics starting from 2012 revealed an increase in
the number of extremely serious conditions of newborns. This
tendency is associated with an increase of the number of babies
with gestation less than 28 weeks: in 2012 — 37 (17.3%), in
2013 — 43 (19.1%) and in 2014 —38 (22.1%) (Table 4). The
huge growth of the number of hospitalized babies with ELBW
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and very low birth weight (VLBW) is revealed in annual
dynamics. Thus, in 2012 the share of babies with ELBW was
31 (15% of all the cases of hospitalization), in 2013 — 30 (13.3
%), in 2014 — 41 (23.8%) (Table 5).

Table 4.
Distribution of hospitalized babies by gestation term

Weeks off 2010 2011 2012 2013 2014 P
gestation| (n/%) | (/%) (n/%) /%) | (n/%)

<28 20/8.2 | 16/7.0 | 37/17.4 | 43/19.1 | 38/22.1 [0.0000
28-30 41/16.4 | 39/17.2 | 55/25.8 | 59/26.2 | 69/40.1 |0.0000
31-33 107/43.7|102/44.9| 85/39.9 | 93/41.3 | 55/32.0 |0.0887

degree); respiratory distress syndrome was in 80.8% of the
cases of morbidity, infectious and inflammatory diseases
in 14.5% of the cases. The following complications were
observed: necrotizing enterocolitis (11.0%), conjugation
hyperbilirubinemia (16.8%), and anemia of prematurity
(39.5%).

According to the data obtained (Table 7), 57.1% of fatal
outcomes belong to the babies with a term of gestation less than
28 weeks. On average, 75% of babies were born with ELBW.

Table 7.

The structure of hospital mortality among the premature infants

Variable | Fatal outcomes 2013 2014
34-36 67/27.3 | 60/26.4 | 31/14.6 | 24/11 10/5.8 |0.0000 n=8 (/%) |n=14 (n/%) P
>36 10/4.1 | 10/4.4 5/2.3 6/2.6 - 0.0734 0-6 days - -
Total 245/100| 227/100 | 213/100 | 225/100 | 172/100 Age 6-28 days 6/75 9/64.28 0.9643
>28 days 2/25 5/35.71
Table 5. Boys 6/75 6/42.86
Distribution of hospitalized babies by weight at birth Gender Girls 2/25 8/57.14 0.3118
Weight | 2010 | 2011 | 2012 | 2013 | 2014 | P Ethnic Russians - 21428
n/% n/% n/% n/% n/% ici
(2 %) | /%) | /%) | /%) | (/%) Ethnicity |3, e 1177857
>1000 10/4.1 | 22/9.7 |31/14.6|30/13.3| 41/23.8 | 0.0000
Minority 1/12.5 - 0.9650
1000-1250| 15/6.1 | 27/11.9 |35/16.4|34/15.1 | 23/13.4 | 0.0000 ethnicities
1250-1500 | 33/13.5 | 36/15.8 |37/17.4|45/20.0| 51/29.6 | 0.0006 Others - 1/7.14
1500-2000 [106/43.3]| 90/39.6 | 71/34.7 | 84/37.3 | 52/30.2 | 0.0524 Residence |Rural 5/62.5 7/50.0
2000-2500 | 56/22.8 | 46/20.3 |27/12.7| 18/8.0 | 5/2.9 | 0.0000 Urban 3375 2500 | 09025
>2500 25/10.2 | 6/2.6 | 12/5.6 | 14/6.2 - 0.0000 Maternity ward of ~ 7/87.5 13/92.85
Total 245/100|227/100|213/100{225/100 172/100 Route of [PC-NCM
AAMSSION ity matemity  1/12.5 - 0.9175
ward
In 2012, the majority of newborns (55.39%) in the CHU - 1/7.14
Dep?rtr(rilent f)ﬁf I.’altht(‘)locig.y of ;\Ige\gz);m anq Pr;rrkl)aturefBa(li).les <28 weeks 5/62.5 8/57 14
received artificial feeding, .03% received breastteeding Term of 0.8376
. . . : 28-30 k 3/37.5 6/42.85
and 34 (15.96%) received mixed feeding. In 2013, 108 (50%) gestation wees
of newborns received artificial feeding, 64 (30%) received 31-33 weeks ' '
breastfeeding and 44 (20.3%) babies received mixed feeding. 34-37 weeks - -
In 2014, 105 (61%) babies received artificial feeding, 42 . <1000 4/50.0 12/85.71
(24.4%) received mixed feeding and only 25 (14.4%) babies %’,‘;}[%ht at 11000-1250 1/12.5 2/14.28 0.1678
received breast milk. Such a tendency is due to severe and irth (¢) 1250-1500 3375 _
very severe conditions of the health of very preterm babies 15002 .
and hypo- and agalactia of mothers (Table 6). 500-2500 - -

Table 6.

Distribution of hospitalized babies according to feeding type
Feeding type 2012 2013 2014 P

(n/%) (n/%) (n/%)

Breastfeeding 61/28.6 | 64/28.4 | 25/14.5 0.0014

Mixed feeding 34/16.0 | 44/19.6 | 42/24.4 0.1160

Artificial feeding | 118/55.4| 117/52.0 | 105/61.0 0.1970

Total 213/100 | 225/00 | 172/100

In 2014, the most common disease in the structure of
morbidity of hospitalized very preterm babies was perinatal
lesion of central nervous system (95.9% of cases, 5.8%
of them were intraventricular hemorrhage of the third

According to autopsies, the causes of mortality were the
following: respiratory distress syndrome (37.5%), congenital
pneumonia (12.5%), intraventricular hemorrhage of the third
degree/noncommunicating hydrocephaly/coma (12.5%), res-
piratory syncytial virus infection (12.5%), a congenital heart
defect (complete transposition of the great vessels) (12.5%),
and neonatal necrotizing enterocolitis (12.5%).

Conclusion

The group at risk of VEPB consisted of women with
burdened obstetric and gynecological history. The main causes
of VEPB were premature amniorrhexis in pregnant women
with carriage of infections and life-threatening severe pre-
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eclampsia. In the structure of morbidity of very preterm babies
the first place among the main diseases belongs to perinatal
lesion of central nervous system, the second place belongs to
respiratory distress syndrome, and the third place to infectious
and inflammatory diseases. In the structure of death, 57.1 %
of fatal cases are babies with a term of gestation less than 28
weeks.

Thus, implementation of routing of pregnant women
with severe extragenital pathology who have a risk of PB has
an opportunity to significantly reduce the medical and social
effects of VEPB.
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Abstract

The purpose of this study was to analyze molecular mechanisms of ischemic preconditioning (IPC) with cardiovascular
aging in elderly patients with isolated systolic hypertension (ISH).

The study included 306 persons divided into two groups: Group 1 (the control group) included 150 elderly patients without
AH, and Group 2 (the experimental group) included 156 elderly patients with ISH according to the inclusion/exclusion criteria.
The duration of ISH was 13.5 years. All patients received a double combination of antihypertensive drugs. We applied standard
methods for identification of ISH and secondary hypertension. Molecular phenotyping of blood plasma with the identification
of molecules involved in IPC process were processed with methods of proteomics. The data of the molecular interactions and
functional features of proteins were received with STRING 10.0 database. Bioinformatics analysis has revealed the presence of
molecules that are the participants in the pathways of IPC, cardiovascular aging and the molecular interactions involved. (Int J
Biomed. 2016;6(1):60-64.).

Keywords: ischemic preconditioning; cardiovascular aging; isolated systolic hypertension, proteomics, molecular interactions.

Introduction

Aging is an inevitable part of life and unfortunately
poses the largest risk factor for cardiovascular disease. By
2030, approximately 20% of the population will be aged 65
or older. In this age group, cardiovascular diseases (CVD)
will result in 40% of all deaths and rank as the leading cause
[1]. Aging has a remarkable effect on the heart and arterial
system, leading to an increase in cardiovascular diseases,
including atherosclerosis, hypertension, myocardial infarction
(MI), and stroke. Aging cardiovascular tissues are exemplified
by pathological alterations, including hypertrophy, altered left
ventricular (LV) diastolic function, and diminished LV systolic
reverse capacity, increased arterial thickening and stiffness,
and impaired endothelial function [2-6]. Isolated systolic
hypertension (ISH) is the most common form of hypertension
seen in the elderly [7,8] and the most interesting model of aging
of the cardiovascular system. Age is a powerful predictor of
mortality for patients with acute MI [9-12]. However, until
recently, the fields of cardiovascular disease and molecular
biology of aging have remained largely separate [1]. The
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higher mortality and morbidity associated with advancing age
could be due to a reduction in some endogenous protective
mechanism against myocardial ischemia, a classic example
being “ischemic preconditioning” (IPC).

In 1986, Murry and colleagues revealed an intriguing
paradox (ie, that one or more brief episodes of ischemia,
too brief in themselves to cause myocyte death, render the
heart resistant to a later, more prolonged period of coronary
artery occlusion) [13]. This concept of “preconditioning with
ischemia” has, since its first description, captured the interest
of researchers worldwide. Cardiac IPC is represented as an
anti-ischemic vaccination. In other words, IPC is a classical
example of the hormetic effect of mild stress (i.e. brief and
multiple ischemic episodes) which protects the heart against
the more prolonged ischemic insult [14-16].

Pre-infarction angina (PIA) is the most evident
equivalent of IPC. A retrospective analysis of in-hospital
outcomes in the well-known TIMI-4 trial revealed that
patients with a history of angina at any time before acute MI
had a lower incidence of in-hospital death, congestive heart
failure and/or shock, as well as smaller infarct sizes sizes
(determined by creatine kinase release) when compared to the
cohort without PIA [17]. The age-related reduction of IPC has
been successively confirmed in several studies [18-20]. Thus,
PIA has been studied in adult and elderly patients in terms
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of in-hospital primary and secondary events: in adult patients
(<65 years), both in-hospital mortality and cardiogenic shock
were more frequent in the absence than in the presence of
PIA; CK-MB (creatine kinase myoglobin fraction) peak,
transmural infarctions number, the incidence of ventricular
tachycardia and fibrillation, and the ventricular dysfunction
were significantly higher in the adult patients without than in
those with PIA. In elderly patients (> 65 years), the protective
effect of PIA angina seems to be lost: both in-hospital primary
and secondary end-points were similar in elderly patients with
and without PIA. Logistic regression, adjusted for several
variables including the use of thrombolytic and anti-anginal
therapy, demonstrated that PIA is a protective variable against
mortality and cardiogenic shock in adult but not in elderly
patients [21].

The molecular mechanism ofischemic preconditioning is
very complex. From activation of G-protein-coupled receptors
(GPCR) by adenosine, norepinephrine, bradykinin, opioids,
ect., phosphoinositide-3-kinase (PI3K)/serine/threonine kinase
(Akt) is activated with subsequent downstream activation of
nitric oxide synthase (NOS) and nitric oxide (NO) formation,
and guanylate cyclase, protein kinase G (PKG) and protein
kinase C (PKC) activation. Mechanisms of the age-related
reduction of IP require a thorough study.

Methods of molecular analysis of large interactomes
(blood, urine) and human tissues (myocardium, vascular wall),
including methods of genomics, transcriptomics, proteomics,
and metabolomics, allow us to explore the age-related IPC
mechanisms in elderly patients with ISH, as models of
cardiovascular aging.

Material and Methods

The study was prospective comparative cohort with
parallel design. The study conducted in accordance with WMA
Declaration of Helsinki (1964-2013) and the permission of the
Ethics Committee of the Rostov State Medical University. It
included 306 persons divided into two groups: Group 1 (the
control group) included 150 elderly patients without AH,
and Group 2 (the experimental group) included 156 elderly
patients (early old-age pensioners, between 65 and 74 years)
with ISH according to the inclusion/exclusion criteria. Patients
with ISH corresponded to the criteria for the classification
of blood pressure levels (SBP >140 mmHg and DBP<90
mmHg) and the risk stratification — middle (n=87) and high
(n=69) additional risk proposed by the WHO/ISH (1999),
Guidelines for hypertension in Russia (2008), 2013 ESH/ESC
Guidelines for the management of arterial hypertension [22].
The duration of ISH was 13.5 years. All patients of Group 2
received one of the combinations of antihypertensive drugs
(calcium antagonist amlodipine+diuretic indapamide retard;
angiotensin receptor blocker valsartan+diuretic indapamide
retard; calcium antagonist amlodipine+angiotensin receptor
blocker valsartan). The duration of therapy was 5,2 years.

At the stage of data collection and screening, we applied
standard methods for identification of ISH and secondary
hypertension: the assessment of the patient’s complaints,
medical history, physical examination, 24-hour ABPM, ECG

(ATES MEDICA, Italy-Russia), echocardiography (Samsung-
Medison, South Korea), blood and urine tests, biochemical
analysis of blood and urine, blood level of aldosterone and
corticosteroids, plasma renin activity, urinary catecholamines
and metabolites (ELISA, Siemens 2000, Germany),
coagulogram («Instrumentation Laboratory», USA), and
MRI of adrenal glands, kidney and brain (Philips Intera 1,5T,
Japan). For estimating arterial distensibility, cardio-ankle
vascular index (CAVI) and heart-brachial pulse wave velocity
(B-PWV) were measured non-invasively using the VaSera
VS-1000 vascular screening system (Fukuda Denshi, Tokyo,
Japan). CAVI was measured at the following segments:
CAVII (heart to ankle) and CAVI-2 (heart to iliac artery). All
measurements were conducted in a room kept at a constant
temperature with the subject resting in a supine position after
resting for 5 min.

Molecular phenotyping of biosamples (blood plasma)
with the identification of molecules involved in IPC
process were processed with methods of proteomics: the
prefractionation, the separation of proteins with standard sets
(MB-HIC C8 Kit, MB-IMAC Cu, MB-Wax Kit, «Bruker»,
USA), matrix-assisted laser desorption-ionization time-of-
flight mass spectrometry (MALDI-TOF-MS/MS, Ultraflex
II, «Bruker», USA). The partially identified sequences were
then submitted to “BLAST protein-protein” and screened
against the Homo sapiens Swissprot database to check if
this identification matched the MASCOT-identification
(Matrix Science). The data of the molecular interactions and
functional features of proteins were received with STRING
10.0 database. The analysis of functional activity of molecules
in the mechanism of IPC was performed by the databases
InterPro, Entrez, SWISS-PROT, NRDB, PDB, and KEGG.

Statistical analysis of the survey data was performed
using the software “Statistica 12.0” (Statsoft, Russia).
Baseline characteristics were summarized as frequencies and
percentages for categorical variables and as mean+SEM for
continuous variables. Student’s unpaired and paired t-tests
were used to compare two groups for data with normal
distribution. Group comparisons with respect to categorical
variables are performed using chi-square tests with Yates
correction or, alternatively, Fisher’s exact test when expected
cell counts were less than 5. A probability value of P<0.05 was
considered statistically significant.

Results

Clinical and anamnestic characteristics of ISH
patients are presented in Table 1. In Group 2, parameters of
coagulogram, blood and urine tests, blood levels of glucose,
uric acid, potassium, aldosterone and corticosteroids, plasma
renin activity, urinary catecholamines and metabolites were in
the range of reference values. MRI signs of leukoaraiosis were
detected in all patients with ISH.

At the stage of data collection and screening, we noted a
significant increase in indicators of 24-h daytime and nighttime
SBP and DBP and heart rate in Group 2 patients compared to
Group 1 patients (daytime SBP: Group 1-117.6+3.5mmHg,
and Group 2 - 141.2+3.4mmHg, P<0.001; daytime DBP:
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Group 1 — 69.4+2.4mmHg and Group 2 — 78.4+1.6mmHg,
P<0.001; nighttime SBP: Group 1 - 117.6+2.9mmHg and
Group 2 — 130.9+3.6mmHg, P<(0.001; nighttime DBP: Group
1 — 67.6+1.8mmHg and Group 2 — 81.8+1.4mmHg, P<0,001;
heart rate: Group 1- 72.3+1.2 bpm and Group 2 — 84.5+1.5
bpm, P<0.001) despite the use of antihypertensive drugs.

Table 1.
Clinical-anamnestic characteristics of the studied patients
. Group 1 Group 2

Variable (n=150) P-value (n=156)
Sex (male/female), n 84/66 | >0.05| 86/70
Age, years 69.2+2.9 | >0.05 | 67.3+2.5
Weight, kg 66.7£1.3 | >0.05 | 69.4£1.6
Height, cm 170.3£1.9| >0.05 [167.5+1.3
BMI, kg/m? 19.6£1.2 | >0.05 | 20.8+1.3
Duration of disease, years 12.3£1.5 | >0.05 | 15.7£1.9
Hypertensive crises, n - 71
Risk factors:
Heredity
Arterial hypertension 24 0.000 74
CVD 24 0.000 74
Dyslipoproteinemia 24 0.000 74
Anamnesis
CVD 25 >0.05 27
Dyslipoproteinemia 38 0.000 124
Smoking 21 0.000 68
Poor nutrition 32 0.000 83
Obesity - -
Low physical activity 45 0.000 93
Target organs and associated clinical
conditions:

Brain and eyes (headache, dizziness, 21 0.000 156
impairment of view, speech, TIA,
sensory and motor disorders)

Heart (heartbeat, pain in the chest, 21 0.000 156
shortness of breath, swelling)

Kidneys (thirst, polyuria, nocturia, 14
hematuria, swelling)

Peripheral arteries (cold extremities, 15 0.046 28
intermittent claudication)

>0.05 25

Physical examination:
Vascular changes in the fundus 47 0.000 144
Heart (offset heart borders, arrhyth- 47 0.000 156
mia, CHF)
Peripheral arteries (pulse weake-| 18 0.000 73
ning or disappearance, asymmetrical
radial pulse, cold extremities,
symptoms of skin ischemia)

Carotid arteries (systolic murmur) 15 0.000 62

ECG data:
Sokolov-Lyon index (SVI+RV, ) 34 0.000 144
>3.5mV,n
Cornell voltage QRS duration| 34 0.000 144
product (>244mV*ms), n

TIA — transient ischemic attack; CHF — chronic heart failure.

The concentric LVH was identified in all ISH patients
compared to the control group (LVMI: Group 1 — 117.4+3.2g/
m? and Group 2 — 134.3+4.3g/m?, P<0.001; RWT: Group 1-
0.45+0.03 and Group 2 — 0.33+0.01, P<0.001).

We also noted significant differences in indicators of
arterial stiffness between Groups 1 and 2 (B-PWV: Group
1- 6.6£1.2 m/sec and Group 2 — 10.3£1.6 m/sec, P<0.01,

CAVII1: Group 1- 8.0+0.7 and Group 2 -11.2+1.5, P<0.01;
CAVI2: Group 1- 6.7£0.7 and Group 2- 10.6%1.8, P<0.01)..
Significant changes in lipid profile were identified in Group
2 patients compared to Group 1 patients (total cholesterol:
Group | — 3.86+0.45mmol/l and Group 2 — 6.43+0.5mmol/l,
P<0.05; LDL cholesterol: Group 1- 2.18+0.39mmol/l and
Group 2 — 3.89+0.3 1mmol/l, P<0.05).

Proteomic analysis helps in the detection of differences
in the component composition of blood plasma proteins
involved in IPC in ISH patients compared with the control
group (Table 2). Bioinformatics analysis has revealed the
presence of molecules that are the participants in the pathways
of IPC, cardiovascular aging and the molecular interactions
involved.

Discussion

Proteomic analysis has revealed an increase in the
absolute number of ISH patients with an abnormal profile of
blood proteins performing certain biological functions and
having various localizations in the intra- and extracellular
spaces (Table 2). Molecules interact among themselves and
with other molecules as participants of age-related IPC in ISH
patients.

A significant reduction in the expression of dishevelled-
associated activator of morphogenesis 1 (Daaml) in blood
plasma indicates the remodeling process in the cardiovascular
system through the pathological WNT—pathway. This protein
promotes the incorporation of profilin in the cell membrane of
cardiomyocytes, which that increase the rigidity and decrease
the elasticity of the cardiovascular wall.

APOD is known to regulate smooth muscle cells and is
found in abundance within atherosclerotic lesions. Paracrine
secretion by endothelial cells causes partial downregulation
of APOD expression. Additionally, cell contact-dependent
Notch signaling plays a role. NOTCH3 contributes to the
downregulation of APOD and by itself is sufficient to attenuate
APOD transcript expression. Our data indicates the special
role of APOD in the development of age-related IPC [23].

Myocardial ischemic preconditioning upregulated
protein 1 (Mipul) is a newly discovered upregulated
gene produced in rats during the myocardial ischemic
preconditioning process. Mipul is a nuclear factor with a
variety of biological functions, such as participation in the
process of myocardial ischemic preconditioning, protection
of the myocardium from ischemic disease, and inflammation
[24]. Analysis of the function of Mipul, as well as vascular
endothelial growth factor-A (an important neuroprotectant)
and ACE (a central component of the renin-angiotensin
system) in CVD is beneficial because it may provide new
ideas for prevention of cardiovascular aging.

Each protein molecule in the functional group interacts
with other protein molecules. For example, the molecular
interactions of peroxisome proliferator-activated receptors D
(PPARD) are presented in Fig.1. The concentration of PPARD
decreases in the blood plasma of ISH patients compared to
the control group. This fact with increasing age means there
is a violation of the process of -oxidation of fatty acids in
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cardiomyocytes, and a lack of myocyte protection from
apoptosis induced by oxidative stress. The decrease in the
PPARD expression in the blood plasma of ISH patients can
lead to the development of myocardial damage. In our study
we found a significant decrease in the expression of endothelial
nitric oxide synthase 3 (NOS3) in the blood plasma of ISH
patients, leading to a reduction in compensatory vasodilation
and angiogenesis, that is associated with cardiovascular aging
and features of age-related IPC. We also registered a high
expression of endothelin-1 in the blood plasma of ISH patients,
which plays a key role in the holding of vascular endothelium
homeostasis. This protein reveals a vasoconstrictive effect,
induces the accumulation of collagen and stimulates the
mitogenesis of fibroblasts (ie, cellular processes underlying in
cardiovascular aging).

Conclusion

The dynamics in the proteome-map of blood serum in
ISH patients revealed the molecular features of age-related IPC
as the component of the universal pathway of cardiovascular

aging.
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CREBEP

Fig. 1. Molecular interactions of PPARD
(STRING 10.0 database)

PPARD, peroxisome proliferator-activated receptor  delta;
CREBBP, CREB bindin}f rotein;, CTNNBI, catenin (cadherin-
associated protein), beta I; BCL6, B-cell CLL/lymphoma 6; EP300),
E1A binding protein p300; MEDI, mediator complex subunit 1,
NROB2, nuclear receptor Subfamify 0, group B, member 2; HNF4A,
hepatocyte nuclear factor 4, alpha; NR4A2, nuclear receptor
subfamily 4, group A, member 2; NR4A1, nuclear receptor subfamily

4, group A, member 1; RXRG, retinoid X receptor, gamma.

Table 2.
Qualitative profile of blood plasmain the studied patients
Protein name Group 1| Goup 2 Molecular Functional process
(n=150) [(n=156)| P-value | weight | (sources: InterPro, Entrez, SWISS-PROT, NRDB, , PDB, KEGG)
(Da)
Disheveled-associated activator of 83 41 0.000 123396 IEpidermal cell proliferation, and glucose and lipid metabolism
imorphogenesis 1
IApolipoprotein D 38 42 0.7518 | 21262 |Fatty acid and steroid metabolism
Myocardial ischemic  precon- Nuclear factor, cell apoptosis,
ditioning upregulated protein 1 37 >4 0.0570 26904 the gene expression of downstream inflammatory mediators
(Gamma butyrobetaine hydroxylase] 105 82 0.0018 44687 L-carnitine biosynthesis pathway,
imitochondrial beta oxidation
[Endothelial growth factor A 142 125 | 0.0001 27042 |Vasculogenesis, neovascular age-related macular degeneration
IAngiotensin-converting enzyme 54 68 0.1753 | 149715 [The convertion of vasoactive peptides
Hypoxia inducible factor 1 54 23 0.0000 92670 [Transcription factor, regulator the hypoxia in cells
IPeroxisome proliferator-activated INuclear hormone receptor, integrator of transcription repression and
receptors D 65 38 0.0004 49903 nuclear receptor signaling
INitric oxide synthase 3, endothelial 69 30 0.0000 | 133289 Vascular tone, cellular proliferation, leukocyte adhesion, platelet
aggregation
IEndothelin 1 44 96 0.0000 24425 |Vasoconstrictor, vascular homeostasis
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Abstract

The purpose of this study was to search for molecular prognostic markers of diabetic nephropathy (DN) in patients with type
2 diabetes mellitus (T2DM).

The study included 205 patients with T2DM and DN (stages 1 to 4). All patients were stratified by the MDRD equation. The
control group included 30 healthy individuals. All T2DM patients were divided into 4 groups depending on the DN stages. Group
1 included 42 patients with DN-Stage 1 (prenephropathy), Group 2 included 48 patients with DN-Stage 2 (incipient nephropathy);
Group 3 included 65 patients with DN-Stage 3 (overt nephropathy), and Group 4 included 50 patients with DN-Stage 4 (kidney
failure). Molecular phenotyping of urine was processed with methods of proteomics: the prefractionation, the separation of proteins
with standard sets (MB-HIC C8 Kit, MB-IMAC Cu, MB-Wax Kit, «Bruker», USA), matrix-assisted laser desorption-ionization
time-of-flight mass spectrometry (MALDI-TOF-MS/MS, Ultraflex II, «Bruker», USA). The data of the molecular interactions and
functional features of proteins were received with STRING 10.0 database. Potentially new molecular markers of DN development

were identified. (Int J Biomed. 2016; 6(1):65-69.).

Keywords: type 2 diabetes mellitus; diabetic nephropathy, proteomics, molecular markers.

Introduction

Diabetic nephropathy DN is a chronic disease that affects
366 million people worldwide (6.4% of the adult population)
and is expected to rise to 552 million by 2030 [1]. In Russia,
the prevalence of DN among patients with type 2 diabetes
mellitus (T2DM) is an average of 8% that below world values
in 5 times. Active screening of patients with T2DM reveals
that the true prevalence of DN exceeds that registered in
various regions of Russia by 2 to 8 times. The epidemiology
of DN in T2DM has been insufficiently investigated because
it is extremely difficult to determine the time when DN
begins. One of the main causes of mortality among T2DM
patients is DN that leads to terminal renal failure (5% to 10%
of cases of T2DM) [2-4]. Experimental and clinical trials
performed from 1998 until 2014 showed that hyperglycemia
[5,6,7], hyperglycemia [8], a high level of creatinine in the
blood, glomerular hyperfiltration [9], proteinuria [10], arterial
hypertension [11], and anemia [12] play an important role in

*Corresponding author: Irina V. Sarvilina, PhD, ScD. CEO of
Medical Centre «Novomeditsina», Rostov-on-Don, Russia. E-mail:

isarvilina@mail.ru

the development of DN in T2DM patients. Genetic factors
(genes of perlecan, N-deacetylase, IL-1, the receptor to IL-1,
aldose reductase, catalase, SOD2, paraoxonase) can directly to
define the development of DN together with the genes (genes
of angiotensinogen, renin, ACE, AT2R1), defining human
cardiovascular diseases [13].

The molecular pathogenesis of DN in T2DM patients
cannot be described only on the basis of standard methods
of clinical research. Modern methods and technologies of
proteomic analysis allow us to search new prognostic markers
and to explore pathways of DN in T2DM patients. Currently,
we need progress in the development and clinical application
of new molecular screening tests reflecting key genomic-
proteomic interactions underlying DN in T2DM patients.

The purpose of this study was to search for molecular
prognostic markers of DN in T2DM patients.

Materials and Methods

The study was prospective comparative cohort with
parallel design. The study conducted in accordance with WMA
Declaration of Helsinki (1964-2013) and the permission of the
Ethics Committee of the Rostov State Medical University. It
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included 205 patients with T2DM and DN (stages 1 to 4). The
control group included 30 healthy individuals.

All patients were stratified by the MDRD equation.
Patients corresponded to the criteria for the DN classification
proposed by the Committee on Diabetic Nephropathy [14].
Clinical-anamnestic characteristics of T2DM patients with DN
are presented in Table 1. All T2DM patients were divided into
4 groups depending on the DN stages. Group | included 42
patients with DN-Stage 1 (prenephropathy), Group 2 included
48 patients with DN-Stage 2 (incipient nephropathy); Group
3 included 65 patients with DN-Stage 3 (overt nephropathy),
and Group 4 included 50 patients with DN-Stage 4 (kidney
failure). The duration of DN was 10.5 years.

Table 1.

Clinical-anamnestic characteristics of the studied patients

Variable Group 1 | Group 2 | Group 3 | Group 4 | Control
(n=42) | (n=48) | (n=65) | (n=50) | (n=30)

Sex (M/F), n 24/18 23/25 27/38 24/26 14/16
Age, years 59.242.5]61.3+2.7|60.5+2.3 | 61.7+2.9 |59.5+1.7%
Weight, kg 85.5+1.7|87.4+1.8|86.3+1.5 | 86.1+1.3 | 75.6+1.2
Height, cm 171.2+1.7]169.4+1.6/170.5+1.6/170.4+1.4{170.5+1.6
BMI, kg/m? 31.4+1.2|30.2+1.131.0+1.2|30.9+1.2 | 26.1£0.8
12D 10311 9.741.0 [102+1.2| 9.9+1.1 | -

uration, yrs
T2DM Total risk]
score:
Low (<7) - - - - 26
Slightly ele- 12 6 - - 4
vated (7—11)
Moderate (12-14)| 19 24 35 22 -
High (15-20) 7 12 17 19% -
Very high (>20) 4 6 13 9 -
Degree of
metabolic
compensation:
HbA1c<9% 40 24%* 2% - -
HbAlc: 9-10%| 2* 24 42 32 -
HbAlc>10% - - 21 18 -
BP INC7
category [15]
-Normal - - - - 30
-Prehypertension 4 4 7 - -
-Stagel H 2EFFA/AN N AN 15%/* -
-Stage2 H 1OMY/E%X 26 49% 35% -
ECG data:

-Sokolov—Lyon 24 35 47 4NN -
index
(SVI+RV_
>3.5mV, n ¢
-Cornell voltage 24 35 47 4NN -
ORS duration
product
(>244mV*ms), n
Stages of
retinopathy:
-mild NPDR [2%** 10 3 - -
-moderate NPDR| 28 30 35 25 -
-severe NPDR 2 8 20~ 12## -
-PDR - - 7 13% -

H — hypertension;, NPDR - Nonproliferative diabetic retinopathy;
PDR -proliferative diabetic retinopathy;

P=0.000 for: *1 vs. 4; **2 vs. 3; ***3 ys. I; M vs. 2, 1 vs. 3, 1 vs. 4.
P<0.01 for: ™ vs. 2; M2 vs. 3; MWW [ vs. 4,1 vs. 3; € 4 vs. control.
P<0.05 for: #3 vs. 4; #2 vs. 3; #4 vs. 1.

T2DMrisks were evaluated withaspecial Type 2 Diabetes
risk assessment form designed by Professor J.Tuomilehto
(http://www.diabetes.fi/files/502/eRiskitestilomake.pdf).

At the stage of data collection and screening, we
applied standard methods for identification of DN and
DM: the assessment of the patient’'s complaints, medical
history, physical examination, 24-hour ABPM, ECG,
the ultrasonography of kidney (Doppler spectrum of the
intrarenal arteries in conjunction with evaluation of the renal
cortical echogenicity, SonoAce R3, Samsung Medison, South
Korea), blood and urine tests, biochemical analysis of blood
and urine (ELISA, Siemens 2000, Germany), the estimation of
T2DM compensation by HbA1c levels (Randox Laboratories
Ltd.,, UK), coagulogram («Instrumentation Laboratory»,
USA), the measurement of albumin/creatinine in the urine.
MAU (urinary albumin excretion of 30-300 mg/24 hours) was
assessed by a semi-quantitative method using test strips for the
determination of protein in the urine, in compliance with the
rules for collecting morning urine. GFR was estimated by the
Cockceroft-Gault formula.

Molecular phenotyping of biosamples (urine) was
processed with methods of proteomics: the prefractionation,
the separation of proteins with standard sets (MB-HIC C8
Kit, MB-IMAC Cu, MB-Wax Kit, «Bruker», USA), matrix-
assisted laser desorption-ionization time-of-flight mass
spectrometry (MALDI-TOF-MS/MS, Ultraflex II, «Bruker»,
USA). The partially identified sequences were then submitted
to “BLAST protein-protein” and screened against the Homo
sapiens Swissprot database to check if this identification
matched the MASCOT-identification (Matrix Science). The
data of the molecular interactions and functional features of
proteins were received with STRING 10.0 database.

The duration of therapy (hypoglycemic drugs:
glibenclamide, metformin, pioglitazone, insulin glargine;
antihypertensive drugs: amlodipine, valsartan; hypolipidemic
drug — fenofibrate; antiplatelet drug — acetylsalicylic acid) was
9.2 years.

Statistical analysis of the survey data was performed
using the software “Statistica 12.0” (Statsoft, Russia).
Baseline characteristics were summarized as frequencies and
percentages for categorical variables and as mean+SEM for
continuous variables. Student’s unpaired t-tests were used
to compare two groups for data with normal distribution.
Comparisons between three groups were performed with
the one-way ANOVA with Tukey’s post-hoc test. Group
comparisons withrespect to categorical variables are performed
using x2 tests with Yates correction or, alternatively, Fisher’s
exact test when expected cell counts were < 5. A probability
value of P<0.05 was considered statistically significant.

Results

Parameters of coagulogram, blood test, uric acid, and
potassium in the serum were in the range of reference values.
Ultrasonographic signs of DN were detected in all patients:
high resistive indices were obtained in the region of the
arcuate or the interlobar arteries in patients with elevated
serum creatinine levels.
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We noted a significant increase in indicators of 24-h
daytime and nighttime SBP and DBP and heart rate (daytime
SBP: Group 1 — 115.243.1 mmHg, Group 2 — 134.7+£3.9
mmHg, Group 3 — 145.4+4.1 mmHg, and Group 4 — 159.1+4.7
mmHg, P1/2<0.001,P1/3<0.001,P1/4<0.,001; daytime DBP:
Group 1 — 66.7£2.1 mmHg, Group 2 — 72.8+2.4 mmHg,
Group 3 — 82.0+2.8 mmHg, and Group 4 — 89.5+3.3 mmHg,
P1/2<0.001,P1/3<0.001,P1/4<0.001; nighttime SBP: Group
1 - 115.4+1.8 mmHg, Group 2 — 120.5+2.3 mmHg, Group
3 — 129.442.6 mmHg, and Group 4 — 134.6+3.2 mmHg,
P1/2<0.001,P1/3<0.001,P1/4<0.001; nighttime DBP: Group
1-66.8+1.4 mmHg, Group 2 — 75.2+1.6 mmHg, Group 3 —
81.5+1.7 mmHg, and Group 4 - 89.3+1.9 mmHg, P1/2<0.001,
P1/3<0.001,P1/4<0.001; heart rate: Group 1 -72.3+1.2 bpm,
Group 2 —79.5+1.3 bpm, Group 3 —85.3+1.5 bpm, and Group
4 - 88.2+1.8 bpm, P1/2<0.001,P1/3<0.001,P1/4<0.001) in
Groups 2, 3, and 4 compared to Group 1.

All these changes are associated with a higher expression
ofurine proteins in the progression of epithelial-to-mesenchymal
transition (EMT) and changes in the extracellular matrix (ECM)
in kidneys in T2DM patients with DN. Proteomic analysis helps
in the detection of differences in the component composition
of the urine proteins in patients with DN of varying stages
compared with the control group (Table 2). Molecules interact
among themselves and with other molecules as participants in
universal pathways in T2DM patients with DN, which are the
key elements for EMT formation and changes in ECM: Smad,
p38 MAPK, TLRs, Wnt, mTOR, Notch, small GTPase and
Hedgehog, PI3K/AKT- signaling pathways.

Table 2.
Qualitative profile of urine proteins in T2DM patients with DN
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Bioinformatics analysis has revealed the presence of
molecules that are the participants of the universal pathways
of DN and the molecular interactions involved.

Discussion

Proteomic analysis has revealed an increase in the
absolute number of T2DM patients with DN with an
expression of proteins performing certain biological functions
and having various localizations in the intra - and extracellular
spaces (Table 2). Major typical morphological changes are the
result of EMT: an increase of the mesangial matrix, thickening
of the glomerular basement membranes, and expansion of the
tubulointerstitial space due to increased amounts of ECM. As
mentioned above, all EMT events are regulated by multiple
intracellular signaling pathways. We consider the functional
activity of some proteins in this molecular process.

Fibronectin is found in the normal glomerular mesangial
matrix; an enhanced fibronectin accumulation with high
expression in urine is observed in DN. This fact could be
associated with locally stimulated production of the insoluble
or cellular form of fibronectin in mesangial and epithelial cells.
Ceruloplasmin is more difficult to be filtered by the glomerulus
than albumin. We observed higher urinary ceruloplasmin
excretion in patients with DN compared to controls, even in
the normoalbuminuric phase. Ceruloplasmin is a promising
marker of damaged glomerulus in DN, but further studies are
necessary to characterize its functional role in the progression
of the disease.

Protein name Group 1 | Group 2 | Group 3 | Group4 | CG MW  [Functional process (sources: InterPro, Entrez, SWISS-PROT,
(n=42) | (n=48) | (n=65) | (n=50) | (n=30)| (Da) NRDB, PDB, KEGG
TGF- Bl 18 27 52 48 2 44341 Pro-fibrotic and anti-inflammatory activities, the regulation of
PCG-IZO.OO] PCG-ZZO.OOO PCG-3:0.000 PCG-4:0.000 tUbular EMT
E-cadherin 22 38 62 49 The regulation of tubular EMT; the maintenance of epithelial
1 97456 |. ; . . b
10000 | Pecao000 | Pecaoom | Peca oo integrity, cell phenotype; the progression of renal fibrosis.
Cystatin C P 15 P 40 P 60 P 4 1 15799 |Cysteine proteinase inhibitor, tubular damage marker.
CG-1=0.001 CG-2=0.000 CG-3=0.000 CG-4=0.000
Collagen IV 4 32 48 42 1 164038 Constituent of mesangial matrix, marker of the phase of
Poos | Pecaooon | Peasoo0o | Peaaooon compromised renal filtration function.
MMP 9 8 32 60 49 1 78458 Potent modulator of ECM’ turnover and also of shedding off
PCG—1>O.05 PCG—ZZO.OOO PCG—}ZO.OOO PCG—4:0.000 Syndecans.
Fibronectin 4 35 52 43 1 262625 Adhesive glycoprotein, locally stimulated mesangial and
PCG-]>0.05 PCG-ZZO.OUO PCG-}ZO.OUO PCG-4:0.000 eplthehal Cell prOducuon'
NGAL Kidney development; it loses through the damaged
10 42 62 48 1 20588 glomerulus, injured tubular cells produce NGAL as 4
0083 | Pecao000 | Pecazo000 | Pecasoomn compensatory mechanism against intracellular oxidative
o } } } stress and complement- induced apoptosis.
Ceruloplasmin P 12 P 37 p 42 p 35 1 122205 [Marker of damaged glomerulus.
CG-1=0.006 CG-2=0.000 CG-3=0.000 CG-4=0.000
-microglobulin e indicator of incipient DN; detecting injure
B2-microglobuli 6 37 62 49 1 11774 The indi f incipient DN; d ing injured
P 00s | Pecaoom | Lo | Pecaoomo epithelial cells in the proximal tubules.
Podocine 23 45 63 49 1 42201 Podocyte-specific protein, interact with the PI3K/AKTH
P 0000 | Pecaoo0 | Peca-o000 | Peaaoomo signaling pathway for maintenance of functional integrity.
MCP-1 1 39 48 46 Chemotactic factor for monocytes; regulates the memory|
P P P P 1 2583 [T lymphocytes, NK cells; increases with TNFo and IL-6 in|
CG-1=0011 | © €G-2=0.000 | * €G-3=0.000 | * €G-4=0.000 damaged kidneys.

CG - control group; MW- molecular weight, P-value between groups based on Fisher's Exact Test
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E-cadherin is expressed in the membrane and cytoplasm
of renal tubular epithelial cells, and its expression is decreased
in DN compared with healthy controls. E-cadherin is identified
as DN-related biomarker, which is specifically increased in
urine of DN patients.

We revealed a high expression of urinary cystatin
C, a tubular damage marker, which is associated with the
progression of type 2 DN. In healthy subjects, cystatin C is
freely filtered by the renal glomeruli and entirely reabsorbed
in the proximal tubule. Increased urinary cystatin C has been
recognized as the marker of renal tubular dysfunction [16-18].

The data suggest that high urinary expression of autocrine
factors including TGFf, MCP-1 and NGAL is associated with
DN progression. Obviously, the autocrine signaling network
stimulated the hypertrophy, expansion of the mesangial matrix
and atrophy of proximal tubules. Bioinformatic analysis
suggested that elevated ET-1 secretion may evoke autocrine
cytokine- and chemokine-based signaling.

Transforming growth factor-p TGF-f has a broad
spectrum of biological functions in a variety of cell types. It is
widely accepted that TGF-f and its downstream Smad cascade
is a key mediator in the pathogenesis of renal fibrosis both in
experimental models and in human kidney diseases [19-20].

TGF-B mediates progressive renal fibrosis by
stimulating extracellular matrix production, while inhibiting
its degradation. TGF-f is also considered to induce EMT of the
injured tubule epithelial cells, whereas the in vivo relevance of
EMT remains controversial. In diabetic nephropathy, TGF-f3
also mediates mesangial matrix accumulation [21].

Neutrophil gelatinase-associated lipocalin (NGAL)
is a protein belonging to the lipocalin superfamily initially
found in activated neutrophils, in accordance with its role as
an innate antibacterial factor. However, it subsequently was
shown that many other types of cells, including in the kidney
tubule, may produce NGAL in response to various injuries.
In DN, an increased quantity of circulating NGAL could be
lost through the damaged glomerulus. Injured tubular cells
may actively produce NGAL as a compensatory mechanism
against oxidative stress and complement-induced apoptosis in
cells. NGAL may become one of the most promising next-
generation biomarkers in clinical nephrology and beyond [22].

Monocyte chemoattractant protein-1 (MCP-1/CCL2)
is one of the key chemokines that regulate migration and
infiltration of monocytes/macrophages,memory T lymphocytes,
and natural killer (NK) cells.

Podocyte specific proteins are early biomarkers of DN,
especially podocin. The podocyte is a specialized visceral
epithelial cell that helps to establish the glomerular filtration
barrier and prevents protein loss, along with the glomerular
basement membrane and the endothelial cell layer. Occurrence
of podocytopenia (decreased number) and podocyturia
(podocytes in urine) in DN are well established [23-25]
Podocyte loss initiates the process of glomerulosclerosis by
accelerating synechiae between podocytes and the glomerular
basement membrane. In DN, altered expression of podocyte
specific proteins such as synaptopodin , podocin and
nephrin have been described [26].

We observed increased renal production of type IV

collagen, a prominent constituent of the thickened basement
membrane and expanded mesangium. The excretion of
collagen I'V has been found in DN (stages of microalbuminuria
or overt proteinuria), which demonstrates the progression of
glomerular injury with additional structural damage induced
by increased synthesis of type IV collagen in extramesangial
sites.

We found also the activation of urinary MMP9. This
fact could be associated with excessive accumulation of ECM,
which is thought to contribute to the development of DN.
MMP9 may remodel ECM in DN.

Each protein molecule in the functional group interacts
with other protein molecules. For example, the molecular
interactions of NGAL are presented in Fig. 1. The concentration
of NGAL increases in the urine of T2DM patients with DN
that was most pronounced in the groups with incipient and
overt nephropathy.

Fig. 1. Molecular interactions of NGAL
(STRING 10.0 database)

LCN2, lipocalin-2; MMP-9, matrix metallopeptidase 9; LRP2,
low density lipoprotein-related protein 2; ERBB2, erythroblastic
leukemia viral oncogene homolog 2 (neuro/glioblastoma derived
oncogene homolog),; IL3, interleukin 3 (colony-stimulating factor,
multiple); HMOXI1, heme oxygenase (decycling) 1, IL-17A,
interleukin 174; LEP, leptin; INS, insulin; TLR2, toll-like receptor
2; CDH1, cadherin 1, type 1, E-cadherin (epithelial cadherin).

Conclusion

The study identified the biomarkers of tubular damage
that have a key role in the development and progression of
DN. The research into signaling pathways and the molecules
that are involved in ECM formation may help in developing
strategies to prevent DN.
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Abstract

The purpose of this study was to search for new molecular markers for the diagnosis of ulcerative colitis (UC). The study
included 65 patients (range from 22 to 35 years, 24 men and 41 women) with left-sided UC (Montréal classification), mild
and moderate activity, infrequent (<1/year) relapses according to the inclusion/exclusion criteria in the research. Criteria of the
diagnosis of UC corresponded to ECCO Consensus. The duration of UC was 5.3 years. The control group included 30 healthy
individuals. Molecular phenotyping of colon mucosa was processed with methods of proteomics. The data of the molecular
interactions were received with STRING 10.0 database. Potentially new molecular markers of the development of UC were

identified. (Int J Biomed. 2016; 6(1):70-73.).

Keywords: ulcerative colitis; colon mucosa, proteomics, diagnostic markers.

Introduction

The worldwide incidence rate of ulcerative colitis
(UC) varies between 0.5 and 24.5 cases per 100,000 persons.
Currently, the incidence of UC in Russia is 5-30 cases per
100,000 per year. The peak age of onset for UC is most
common between 15 and 30 years, although it may occur at
any age. About 10% of'the cases occur in individuals under the
age of 18. UC is slightly more common in males [1,2].

UC is characterized by an even and continuous
distribution of the inflammatory infiltrate that only affects the
lamina propria. Furthermore, the disruption of normal crypt
architecture and the presence of crypt abscesses are the main
histological characteristics of UC. UC patients have a well-
known risk of colorectal cancer [3].

So far, mechanisms of UC remain to be fully understood
and require a detailed multidisciplinary approach [4-6]. In
1990, an international consortium revealed universal genetic
sequences which enable a genetic map of UC [7]. According
to Medscape, methods of cell and molecular biology have
shown the role of thrombocytosis (1966), antibodies to
E.coli (1969), key components of the inflammation with UC
using granulocytes labeled Indium-111 (1985), interleukin-6
(IL-6), tumor necrosis factor (TNF)-a, pANCA, C-reactive
protein (CRP) (1990), thrombocytes, sedimentation rate
of erythrocytes in differential diagnosis between UC and

*Corresponding author: Irina V. Sarvilina, PhD, ScD. CEO
of Medical Centre «Novomeditsina», Rostov-on-Don, Russia.E-mail:

isarvilina@mail.ru

infectious diarrhea (1991), IL-12 (1995), fecal lactoferrin
(1996), the level of a4p7-integrin in T-lymphocytes (1997),
PANCA and ASCA (1998), bacterial antibodies and fecal
calprotectin (1999), serum protein S100A 12 (2003,2006), and
IL-23 in colon mucosa (2004).

Modern achievements of proteomic methods of analysis
are ideal for research that is free from hypotheses and allows
us to define molecular characteristics of inflammation in colon
mucosa of UC patients.

Material and Methods

The study conducted in accordance with WMA
Declaration of Helsinki (1964-2013) and the permission of
the Ethics Committee of the Rostov-on-Don State Medical
University (Rostov-on-Don, Russia).

The study was prospective comparative cohort with
parallel design and included 65 patients (range from 22 to 35
years, 24 men and 41 women) with left-sided UC (Montréal
classification) [8], mild and moderate activity (Truelove
- Witts’ criteria, Mayo score) [9,10], infrequent (<1/year)
relapses according to the inclusion/exclusion criteria in the
research. Criteria of the diagnosis of UC corresponded to
ECCO Consensus [11]. The duration of UC was 5.3 years.
The induction of UC remission assumed the acceptance of
mesalazine 3 to 4 g/day p.o. and rectally 1 to 2 g/day; the
maintenance of UC remission included the acceptance of
mesalazine 1.5 g/day p.o. for 3 years by patients with intolerant
UC. The duration of therapy was 4.6 years. The control group
included 30 healthy individuals.
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At the stage of data collection and screening, we applied
standard methods for identification of UC: the assessment of
the patient's symptoms, risk factors, medical history, physical
examination, complete blood count, erythrocyte sedimentation
rate (ESR) (Advia 120, Bayer Diagnostics, Germany),
biochemical analysis of blood and urine, serological markers -
perinuclear anti-neutrophil cytoplasmic antibodies (pANCA)
and anti-Saccharomyces cerevisiae antibodies (ASCA)
(ELISA, Siemens 2000, Germany), faecal calprotectin
(ELISA, Buhlmann, [IBetinapus), the stool culture (culture-
dependent methods, DNA-PCR and FISH analysis), patient’s
immunization status to various viral diseases and tuberculosis
status.

Biosamples of colon mucosa (3-10mg) in patients with
UC in the active stage and in healthy persons were received
by ileocolonoscopy (Olympus, Japan) with colon mucosa
biopsy (Rachmilewitz index). We used endoscopic scoring by
the Schroeder classification for UC and Endoscopic Index of
Severity (UCEIS) [12,13]. Histological characteristics of colon
mucosa in UC in the active stage were performed by light-
microscopy (architectural features, epithelial abnormalities,
and inflammatory features).

The storage of biosamples before proteomic analysis
was carried out at -80°C. Sample preparation was conducted
as follows: biosamples were homogenized and processed by
lysis buffer (Img bioptate/10ul lysis buffer, pH 3-10, GE
Healthcare, Sweden), CHAPS (Applichem, Germany), and
1% DTE (Sigma-Aldrich D8255) in water. After the incubation
during 2h at room temperature, lysed cells were centrifuged at
10000 RPM for 20 min at 4 °C.

The separation of individual proteins of colon mucosa
was based on technologies of IEF, SDS-PAGE, 2DPAGE, by
standard sets (MB-HIC C8 Kit, MB-IMAC Cu, MB-Wax Kit,
«Bruker», USA). Automated mass spectrometry imaging was
performed by matrix-assisted laser desorption-ionization time-
of-flight mass spectrometry (MALDI-TOF-MS/MS, Ultraflex
II, «Bruker», USA). The partially identified sequences were
then submitted to “BLAST protein-protein” and screened
against the Homo sapiens Swissprot database to check if this
identification matched the MASCOT-identification (Matrix
Science, UK). The data of the molecular interactions and
functional features of proteins were received with STRING
10.0 database.

Based on the data of standard methods of identification
of UC and molecular phenotyping of colon mucosa we
conducted new prognostic markers, molecular pathways of
UC and diagnostic tests in patients with UC.

Statistical analysis of the survey data was performed
using the software “Statistica 12.0” (Statsoft, Russia).
Baseline characteristics were summarized as frequencies and
percentages for categorical variables and as mean+=SEM for
continuous variables. Student’s unpaired paired t-tests were
used to compare two groups for data with normal distribution.
Group comparisons with respect to categorical variables are
performed using chi-square tests with Yates correction or,
alternatively, Fisher’s exact test when expected cell counts
were less than 5. A probability value of P<(.05 was considered
statistically significant.

Results

Clinical-anamnestic and laboratory characteristics of
UC patients are presented in Table 1.

Table 1.
Clinical-anamnestic and laboratory characteristics of UC patients
Group patients with UC (n=65)
- — — Control
Variable Active |Remission| Remission | group
stage (1% year) | (3" year) (d)
@ (b) ©
Sex (male/female), n | 39/26 39/26 39/26 17/13
Age, yrs 29.242.5 | 30.342.7 | 32.1£2.9 |30.1£3.3
Weight, kg 58.3+1.7%|60.4=1.8** 64.3+2.2 |69.7+2.3
Height, cm 171.2£1.7| 169.4+1.6 | 170.5+1.6 |170.2+1.7
BMI, kg/m? 19.9+£1.3 | 21.2+£1.6 | 22.3+1.9 |25.842.1
UC duration,yrs 4.2+1.1 | 4.0£1.0 | 4.4+£1.1 -
UC activity: 39 50 65
mild -
26 13 -
moderate
Mayo score:
1 39 52 65 )
2 26 13 -
Weight loss, n 65 57 43 -
Anemia, n 65 52 33
Arthralgia, n 29 9 9 -
Erythema nodosum, n| 14 9 9 -
Laboratory parameters
pANCA (>1:40), n 65 57 45 -
ASCA, RU/ml 354432 | 18.9+£2.6 | 19.2+2.7 -
Faccal 234.5+9.3/|186.84+8.4" | 145.3+7.1/(32.443.1
calprotectin, pg/g

*- P =0.004 between (a) - (d); **- P = 0.029 between (b) - (d);
A~ P =0.000 between (a) - (d), (b) - (d), and (c) - (d).

Results of ileocolonoscopy with biopsy and histological
characteristics of UC are shown in Table 2. Parameters
of complete blood count, ESR, serum urea, creatinine,
electrolytes, liver enzymes, serum iron levels, CRP were
changed in active stage of UC: high platelet count (n=32),
elevated ESR (n=65), hypokalemia (n=35), hypomagnesemia
(n=32), elevated level of CRP (n=65), elevated level of serum
urea and creatinine (n=8), alaninaminotrasferase (n=37), a
decreased level of serum iron (n=65).

All laboratory tests were in the range of reference values
for patients in the stage of induction and the maintenance of
UC remission.

We found a dysbiotic relationship between protective
and aggressive bacterial species in patients with UC in the
active stage and in the stage of induction of UC remission:
the increase of Escherichia coli, lactose-negative strains (n=57,
10%/g), Proteus spp. (n=45;10°/g), Enterococcus spp. (n=42;10*
8/g), Staphylococcus spp. (1=50,10%%/g), Streptococcus spp.
(n=42;10%%/g), Bacteroides spp. (0=55;10"%/g), Clostridium
spp. (n=38;10%g) and the decrease of Bifidobacterium spp.
(n=63;10%/g), Lactobacterium spp. (n=63;10*%/g) in stool culture.
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Table 2.

Histological characteristics of ulcerative colitis

The characteristic findings at ileocolonoscopy n
(Truelove - Witts’ criteria, Schroeder classification, histological characteristics)

Active stage

Mild activity of UC? (grade 1)

Erythema, decreased vascular pattern, mild friability 39
Basal plasmacytosis, the inflammatory infiltrate in the lamina propria, absent]
crypt architectural distortion

Moderate activity of UC (grade 2)

Marked erythema, absent vascular pattern, friability, erosions 26
IBasal plasmacytosis or subcryptal, heavy, diffuse transmucosal lamina propri
cell increase and widespread crypt architectural distortion a|

Induction of remission

Mild activity of UC (grade 1)

Erythema, decreased vascular pattern, mild friability 52
Basal plasmacytosis, the inflammatory infiltrate in the lamina propria, absent]
crypt architectural distortion

Moderate activity of UC (grade 2)

Marked erythema, absent vascular pattern, friability, erosions 13
Basal plasmacytosis or subcryptal, heavy, diffuse transmucosal lamina propri
cell increase and widespread crypt architectural distortion a|

Maintenance of remission 65

Mild activity of UC (grade 1)

Moderate activity of UC (grade 2)

All these changes correlate with different expressions
of peptides and proteins in damaged and undamaged colon
mucosa in patients with UC in the active stage and in healthy
persons (Table 3). Molecules of peptides and proteins were
seen to interact among themselves and with other molecules
as participants in universal pathways in patients with UC in
the active stage: cytokine, oxidative stress, Klotho, STAT-
JAK signaling pathway, PPAR vy, TLR, NF-kB, B-defensin,
INK4 tumor suppressor proteins pathway, MUC1-mediated
signaling pathways. Bioinformatics analysis revealed the
presence of molecules that are the participants in the universal
pathways of UC in the active stage, and the molecular
interactions involved.

Table 3.
Qualitative profile of peptides and proteins in colon mucosa
ucC
Protein name 1?/1[)\2]) pl (nc=§}0) (act(ir\llj 6s§§ge) Plevel
1L-2 17628 | 7.6 | 2 22 0.005
RBP4 23010 | 5.4 1 7 0.428
SMAD?2 48081 | 6.1 2 11 0.096
HSP47 70052 [ 9.0 2 13 0.058
HSP27 27000 [6.12] 1 9 0.162
HSP2 90000 | 5.1 1 9 0,162
TNF-a 25644 | 64| 2 24 0.002
KNG1 71957 | 4.8 1 10 0.164
APOC3 10852 | 4.6 1 15 0.018
NF-kB 105356 | 5.5 2 25 0.001
RTKs 104000 [6.96] 1 13 0.058
PPARy 57620 |5.78]| 12 9 0.007
IL-6 23718 16.17] 1 12 0.028
IL-8 11098 | 9.1 2 13 0.133
IL-12A 24874 | 8.4 1 7 0.428
IL-1P 30748 | 6.1 1 6 0.426
CASP8 55391 [5.12] 2 9 0.493
CASP10 58951 [597| 2 10 0.328
HBD-1 7420 | 4.1 ] 16 3 0.000
CFTR 168142 [8.91] 13 1 0.000
PHB 29804 | 9.8 | 12 2 0.000

pl—isoelectric point; P-value between groups based on Fisher s Exact Test

Discussion

We identified following functional groups of peptides
and proteins in molecular patterns of bioptates of colon mucosa
in UC patients: peptides and proteins regulating the barrier
function of colon mucosa; proteins-participants of specific
metabolism in epitheliocytes and endocrinocytes; proteins
of the fibrosis in colon mucosa; proteins regulating cell
cycle, oncogenesis, proteolysis in cell, hormones processing,
angiogenesis, coagulation factors; proteins of free radical
oxidation and antioxidant system; proteins regulating the
receptor activity of epitheliocytes and immune cells; structural
proteins of colon mucosa; transcription and translation factors
regulating the activity of cell nucleus, regulators of protein
folding; transport proteins; proteins-enzyms of detoxification.
Below we have provided the functional activity of some of
them.

SMAD family member 2 (SMAD?2) activates the
transcription of TFG1f, which increases the activity of Rho/
ROCK signaling pathway in fibroblasts of colon submucosa
that leads to specific regulation of the CCN2 gene in cells
and the development of fibrosis in colon submucosa in UC
patients. The stimulation of the expression of apoC-III in
affected colon mucosa in UC is associated with the activation
of the FOXO1 signaling pathway that supports inflammatory
processes in colon mucosa.

The second small heat shock protein (HSP2) controls the
apoptosis of colonocytes and immune response in damaged
colon mucosa through expression of Bcl-2 and IL-17; HSP2
is also responsible for the mucosa resistance to therapeutic
strategies. Anti-apoptotic functions of HSP27 are possible
through the interaction with DAXX?7, the activation of Akt and
the inhibition of the apoptosis. HSP47 interacts with collagen
I, I, I, IV and V types, which contributes to the launch of
autoimmune process in UC.

Caspase 8 protects colonpcytes from TNFa-induced cell
death through a necroptosis mechanism via the blockade of
the RIP3 expression. The expression of prohibitin maintains
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optimal activity of the electronic transport chain through the
activity of transcription factor STAT3 and the decrease in the
TNFa expression.

Significant decrease of the PPARy expression promotes
the activation of STAT and AP-1 signaling pathways, which
promotes an increase in the synthesis of 1L-2,6,8,12, TNFa,
matrix metalloproteinases, the activity of immune and
inflamation processes in colon mucosa. A significant increase
in the NF-kB expression in colon mucosa is associated with
the activation of TNFa and IL-1, which promotes the increase
of immune processes in colon mucosa.

The molecular interactions of B-defensin-1 are presented
in Figure 1. The reduction of the B-defensin-1 expression in
cells of colon mucosa is accompanied by increased expression
of CCR6, which promotes the formation of inflammatory
infiltrates in coloc submucosa in UC.

RPA}Q
b/
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E)_EE&%A_TTF_—.@
] DEFE103B
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=

o
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Figure 1. Molecular interactions of [f-defensin -1
(STRING 10.0 database)

DEFBI, defensin beta 1; DEFA4, defensin alpha 4, corticostatin;
DEFB4A, defensin, beta 4A; DEFA3, defensin alpha 3,
neutrophil-specific; DEFAS, defensin alpha 5, Paneth cell-
specific;, DEFAG6, defensin alpha 6, Paneth cell-specific;
CCR6, chemokine (C-C motif) receptor 6, ALB, albumin;
MYC, v-myc avian myelocytomatosis viral oncogene homolog;
CAMP, cathelicidin antimicrobial peptide; PAX2, paired box 2.

In conclusion, we identified potentially new molecular
markers of the development of UC. This information may
provide new avenues for the development of novel diagnostic
tests for UC.
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Abstract

The aim of the study was to assess the content of short chain fatty acids (SCFAs) in feces of patients with different clinical
forms of oral lichen planus (OLP).

Materials and Methods: The study included 139 patients with different clinical forms of OLP in the acute stage. The
diagnosis of OLP was performed according to both clinical and histopathological criteria. Patients were distributed in four groups
according to the clinical form of OLP. Group | included 36 patients with the reticular form of OLP; Group 2 included 34 patients
with the exudative-hyperemic form of OLP; Group 3 included 27 patients with the erosive-ulcerative form of OLP; Group 4
included 42 patients with the bullous form of OLP. The four groups to be compared were randomized by sex and age. The control
group consisted of 40 healthy, age-matched, randomly selected persons without clinical and instrumental signs of OLP and
other diseases of the oral cavity. The concentration of SCFAs in feces was evaluated by gas-liquid chromatography. The profiles
(specific concentration) of C2, C3, and C4 acids, the ratio of iso-acids to straight-chain acids (iso-Cn/Cn) and iso-C5/C5 were also
calculated.

Results: Three types of SCFA changes reflecting the activity of certain groups of microorganisms were found. For all types
of the SCFA disorders, we found a marked increase in the iso-C5/CS5 ratio. The severity of dysbiosis increased with the severity of
clinical forms of OLP. Changes in the qualitative and quantitative contents of SCFAs reflect the disturbances in gut microbiocenosis

in LPO patients, which may be one cause for aggravation of the pathological process. (Int J Biomed. 2016;6(1):74-77.).
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Introduction

Lichen planus (LP) is a chronic systemic inflammatory
disease that affects the skin and mucous membranes.
LP occurs in 0.1 to 4% of the general population, most often in
perimenopausal women. Oral LP (OLP) is a mucosal subtype
of LP that most commonly occurs in middle-aged adults; the
population frequency of OLP is 0.5% to 2.2%. The etiology
of this disorder remains uncertain. Several immunological
mechanisms of its pathogenesis have been proposed,
including antigen-specific cell-mediated immune response,
nonspecific immunological ~mechanisms, autoimmune
response, and humoural immunity [1]. OLP is the target of
much controversy, mainly in relation to its pathogenesis and
possible potential for malignancy. OLP is usually regarded as
a multifactorial disease in which endogenous and exogenous
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factors, in addition to genetic defects, can play a role in the
formation and nature of the pathological process.

As is known, disorders of oral mucosa and the
gastrointestinal tract may occur simultaneously as a
manifestation of a generalized disorder. Human mucosal sites
are colonized by an astonishing number of microorganisms
of different genera (e.g., Bifidobacterium, Eubacterium,
Fusobacterium, Escherichia and Candida). Most of these non-
human cells are located in the gastrointestinal tract (GIT)
where they exert protective (i.e., natural defense barrier
and production of anti-microbial factors), structural (i.e.,
development of immune system and induction of IgA), and
metabolic (i.e., fermentation of non-digestible dietary residues,
synthesis of vitamins and ion absorption) functions [2].

Important effects of these microorganisms and their
products have been demonstrated not only in the GI tract
but also in adipose tissue, immune and nervous systems [3-
5]. Short chain fatty acids (SCFAs), which are the major
metabolic products of anaerobic bacteria fermentation, have
been suggested to be the link between microbiota and host
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tissues. SCFAs, also called volatile fatty acids because of their
relatively more volatile nature compared to longer fatty acids,
have been studied for more than a century. The concentration
of these fatty acids in the GIT may predispose to or prevent a
large number of pathological conditions. Modifications in the
concentrations or the ability of host tissues to use SCFAs have
been described in these conditions [6-11].

Acetate, propionate, and butyrate are found in the
human intestine at concentrations of approximately 13 mM
in the terminal ileum, ~130 mM in the caecum, and ~80
mM in the descending colon [12]. They are produced by
anaerobic fermentation of non-digestible dietary residues
and endogenous epithelial-derived mucus in the gut. SCFAs
released in the intestinal lumen are readily absorbed and
used as an energy source by colonocytes (5 to 10% of human
basal energy requirements are provided by SCFAs) and also
by other tissues, including liver and muscle [13]. SCFAs,
of which butyrate is the most studied, modulate different
processes, including cell proliferation and differentiation,
hormone secretion (e.g., leptin and peptide YY) [14,15],
and activation of immune/inflammatory responses [5,16].
Therefore, in addition to energy supply, these fatty acids have
other important functions [18§].

The aim of the study was to assess the content of SCFAs
in feces of patients with different clinical forms of OLP.

Materials and Methods

The study included 139 patients (mean age with different
clinical forms of OLP in the acute stage. Inspection of the oral
cavity was carried out by the usual method (Borovsky EV et
al., 2001). The diagnosis of OLP was performed according to
both clinical and histopathological criteria [19]. Patients were
distributed in four groups according to the clinical form of
OLP. Group 1 included 36 patients with the reticular form
of OLP; Group 2 included 34 patients with the exudative-
hyperemic form of OLP; Group 3 included 27 patients with
the erosive-ulcerative form of OLP; Group 4 included 42
patients with the bullous form of OLP. The four groups to
be compared were randomized by sex and age. The reticular
form manifested as bilateral, asymptomatic Wickham striae
on the oral mucosa or other parts of the mouth, such as the
gingiva, tongue, palate, and lips. The bullous form manifested
as fluid-filled vesicles. The erosive form was characterized by
ulcerated, painful, erythematous areas.

The control group consisted of 40 healthy, age-matched,
randomly selected persons without clinical and instrumental
signs of OLP and other diseases of the oral cavity.

A 4-mm punch biopsy was use. The histopathological
criteria were a characteristic “saw-tooth” pattern of epidermal
hyperplasia; hyperparakeratosis with thickening of the
granular cell layer; and vacuolar alteration of the basal layer
of the epidermis, with an intense infiltration (mainly T cells) at
the dermal-epidermal junction.

The concentration of SCFAs in feces was evaluated
by gas-liquid chromatography. We determined: 1) the total
concentration of volatile fatty acids; 2) the absolute contents
of acetic acid (C2), propionic acid (C3), butyric acid (C4);

and valeric acid (C5); and 3) the anaerobic index (Al) —
the ratio of propionic and butyric acids to acetic acid. The
profiles (specific concentration) of C2, C3, and C4 acids were
calculated by the formula pCn= Cn/(C2+C3+C4); the ratio of
iso-acids to straight-chain acids (iso-Cn/Cn) and iso-C5/C5
were also calculated.

The study was conducted in accordance with the
requirements of the WMA Declaration of Helsinki (2008).
The study was approved by the Tashkent State Dental Institute
Ethics Committee. Written informed consent was obtained
from all participants.

Statistical analysis was performed using the statistical
software STATISTICA v. 6.0. Baseline characteristics were
summarized as frequencies and percentages for categorical
variables and as meantSEM for continuous variables.
Student’s unpaired t-test was used to compare two groups for
data with normal distribution. A probability value of P<0.05
was considered statistically significant.

Results

According to the obtained data, the total absolute
content of the studied SCFAs was significantly different from
control values in all patients, regardless of the clinical form of
OLP; these results indicate changes in the activity of obligate
microflora and an increase in the activity of pathogenic and/or
opportunistic pathogens.

Three types of SCFA changes reflecting the activity of
certain groups of microorganisms were found (Table 1).

Type 1 was characterized by slight changes in the total
content, composition, and spectrum of SCFAs, indicating
moderate changes in the activity of obligate and facultative
anaerobic microflora. Type 2 was characterized by a change
in the total number and profiles of C2-C4, indicating the
predominant activity of the anaerobic microorganisms, mainly
genera Bacteroides, Clostridium, Eubacterium, Fusobacterium,
Coprococcus and the strains of the anaerobic microorganisms
with proteolytic activity. Type 3 was characterized by changes
inthe SCFA spectrum, which were associated with the increased
activity of the aerobic microorganisms having hemolytic
activity (E. Coli, enterococci, streptococci, staphylococci,
hemolytic strains of E. Coli, Klebsiella, Proteus, etc.).

For all types of the SCFA disorders, we found a marked
increase in the iso-C5/C5 ratio, indicating an increase in
proteolytic activity of facultative, aerobic, and anaerobic
microorganisms. The pronounced negative values of the Al
ratio, compared with reference values, reflect the changes in
the intestinal microflora which contributed to the growth of
anaerobic microorganisms.

It should be noted that the severity of dysbiosis
increases with the severity of clinical forms of OLP. For
example, Type 1 was identified in patients of Groups 1 and 2
with a marked increase in the iso-C5/C5 ratio by 20.67% and
40.66%, respectively. Type 2 was identified in patients of all
groups, with a more marked increase in the iso-C5/CS5 ratio
(from 74.7% for Group 1 to 250% for Group 4). Type 3 was
also identified in patients of all groups with an increase in the
180-C5/CS5 ratio by 128% to 183.3% (Table 1).
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Fecal short-chain fatty acids in patients with different clinical forms of OLP

Group | Type * > mg/l C2 (U) C3 (U) C4 (U) Al is0-Cn/Cn Iso-C5/C5
The control group 10.28+0.42 0.638+0.02 0.188+0.008 | 0.174+0.005 -0.567+0.02 0.428+0.02 1.50+0.07
Group 1 I 12.324+0.55~ | 0.602+0.02" | 0.202+0.008" | 0.196+0.004" | - 0.661+0.03" | 0.471+0.02" 1.81+0.08"

I 14.32+0.63" | 0.562+0.017,* | 0.249+0.017,* | 0.211£0.008",* | -0.821+0.04" | 0.503+0.03" 2.62+0.11"
111 8.1£0.31" 0.728+0.03~ | 0.123+0.004” | 0,149+0,006 | -0.374+0.008" | 0,542+0,02¢ 3.42+0.127
Group 2 I 13.21+0.65" | 0.582+0.02" | 0.224+0.01~ | 0,194+0,008" | -0.718+0.03¢ 0.495+0.02" 2.1+0.10"
I 14.25+0.69" | 0.546+0.02" | 0.292+0.01" |0.162+0.007~,* | -0.832+0.03" | 0.616+0.02",* 2.92+0.12"
111 8.66+0.38" | 0.756+0.03" | 0.118+0.04" | 0.126+0.004" |-0.323+0.01"* | 0.719+0.03",* | 4.09+0.18"*
Group 3 I 7.26+0.28" | 0.773+0.03"# | 0.117£0.005 | 0.110+0.003"\# | -0.293+0.01"~ | 0.920+0.03” 4.61£0.11"
I | 16.23+0.77" | 0.534+0.02" | 0.252+0.01" | 0.214+0.01" | - 0.873+0.04" | 0.760+0.02" 3.81+0.08"
Group 4 0l 6.81+£0.26" | 0.780+0.03~ | 0.110+0.003~ | 0.110+0.003" | -0.2824+0.01" | 0.854+0.03"\# | 5.254+0.25"\#
I | 16.46+0.81" | 0.520+0.02" | 0.250+0.05" | 0.230+0.01" | -0.923+0.03~ | 0.732+0.02" 4.25+0.20"

*-Type of SCFA changes; ™~ P<0.05 vs. control; *- P<0.05 between Groups 1 and 2; # - P <0.05 between Groups 3 and 4.

Changes in SCFA were obviously due to the increase in
activity of anaerobes and activity of aerobic microflora with a
strong protolithic and hemolytic activity.

There was a progressive increase in the frequency of the
Type 3 SCFA disorders with the increase of the LPO severity
(Table 2). In particular, the Type 1 SCFA disorders occurred
only in patients with the reticular and exudative-hyperemic
forms of OLP. In patients with the reticular form of OLP, the
frequency of Type 3 SCFA disorders was 44.44+8.28% in
comparison with Type I (22.22+6.93%, P<0.05). In patients
with the exudative-hyperemic form of OLP, the frequency
of Type 3 SCFA disorders was 52.94+8.56% in comparison
with Type I (11.76+5.52%, P<0.05). The frequency of Type
3 and Type 2 disorders was 70.37+£8.8% vs. 29.63+8.79%
(P<0.05) for the erosive-ulcerative form and 61.90+7.50% vs.
38.10+7.56% (P<0.05) for the bullous form of OLP (Table 2).

Table 2.

Changes in the SCFA spectrum in association with different clinical
forms of OLP

Type* Clinical form of OLP
Group 1 Group 2 Group 3 Group 4
(n=36) (n=34) (n=27) (n=42)
I 8/(22.2+6.93)*|4/(11.8+5.52)*# - -
I 12/(33.3+£7.85)| 12/(35.3£8.19) | 8/(29.6+8.79)" [16(38.1+7.56)"
I |16/(44.4+£8.28)| 18(52.9+8.56) |19(70.4+8.80) “[26(61.9+£7.50)
Total|  36/(100) 34/(100) 27/(100) 42/(100)

A -Type of SCFA changes,;values are presented as n/(%);*- P<0.05
between Types 1 and 3; #- P<0.05 between Types 1 and 2; ™ - P<0.05
between Types 2 and 3; *- P<0.05 versus Group 1.

Discussion

Manifestations of OLP are rarely isolated. Patients with
OLP often have the comorbid diseases, including disorders in
the GIT, which are found between 15% and 80% of patients,
according to the data of different authors [20-23].

The presence of co-morbidity of different parts of the
digestive tract is inevitably accompanied by dysbiosis in the
mouth and intestines. Several authors have identified the
expressed disbiotic disorders in the oral cavity with OLP
[24-27]. Breakdown of the normal microbial community
increases the risk of pathogen infection, the overgrowth of
harmful pathobionts, and immuno-inflammatory disease.
Understanding the interaction of the microbiota with pathogens
and the host might provide new insights into the pathogenesis
of systemic disorders.

In general terms, patients with LPO exhibit abnormal
microbiota with instability of dominant species, which is
higher than in healthy controls. High fecal concentrations
of total or individual SCFAs might also be the result of
increased microbial production, shifts in microbial cross-
feeding patterns, and low mucosal absorption. Nevertheless,
it is known that changes in the concentration and proportion
of individual SCFAs are concurrent with changes in bacterial
groups.

SCFAs present multiple effects in different cells
involved in the inflammatory and immune responses. In
general, SCFAs, such as propionate and butyrate, inhibit
stimuli-induced expression of adhesion molecules and
chemokine production, and consequently suppress monocyte/
macrophage and neutrophil recruitment, suggesting an anti-
inflammatory action. However, there is also evidence in favor
of a pro-inflammatory action of SCFAs in some conditions
[17,28]. This discrepancy may be in part explained by the
ability of SCFAs to induce neutrophil migration. In sites of
anaerobic bacteria infection or after loss of intestinal epithelial
integrity, high concentrations of SCFAs may lead to neutrophil
accumulation and amplification of the inflammatory process
[18]. Another possible explanation is that these fatty acids may
present divergent effects depending on the cell type (e.g., anti-
and pro-inflammatory effects of SCFAs on macrophage and
microglial cells have been demonstrated [29-31]. Therefore,
although SCFAs modulate the function of immune cells,
more studies are necessary in order to understand the precise
role of SCFAs on the interaction between bacteria and host
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immune cells in vivo, particularly in the GI tract and in sites of
anaerobic infections, including the skin and oral cavity [18].

In conclusion, changes in the qualitative and
quantitative contents of SCFAs reflect the disturbances in gut
microbiocenosis in LPO patients, which may be one cause for
aggravation of the pathological process.
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Abstract

We investigated the influence of electrophoresis of antler mass (according to Vermel’s method) on the peripheral blood
and indicators of cardiac function in elite athletes during intensive exercise during the preparatory period. This study included
27 male athletes, aged 16-17 years old. Application of electrophoresis of antler mass led to improvement of hemoglobin level
and hematocrit, mean corpuscular hemoglobin concentration, normalization of hormonal status and myocardial metabolism, and
promoted increased fitness and adaptability to physical stress. (Int J Biomed. 2016;6(1):78-81.).

Keywords: athletes; intensive exercise; blood test; myocardial metabolism; antler mass; general electrophoresis.

Introduction

The human body is designed to thrive under conditions
of regular physical exertion because the process of adaptation
arising from different training stimuli ensures an optimal
function of various systems of the organism. On the one
hand, its backup capabilities increase at the cellular, system
and intersystem levels. On the other hand, response to a load
decreases over time, which leads to stopping the improvement
in sporting performance. Intensive physical exercise in athletes
leads to overstraining the musculoskeletal system, hypoxia,
and the formation of an excess of free radicals [1]. Given this
circumstance, many experts believe that all qualified athletes
need to be in functional rehabilitation during training and
competition [2].

Currently, rehabilitation and treatment measures in
sports are mostly of pharmacological orientation. However,
the restrictive list of approved pharmaceuticals narrows the
possibilities of sports physicians to ensure effective recovery
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E-mail: gks.79@mail.ru

and treatment of athletes. To prevent fatigue and mitigate
its consequences, new, largely alternative, pharmacological
and non-pharmacological measures of influence on key
mechanisms of athletes’ performance are being required today
[3.4].

To solve tactical and strategic objectives in the training
process and competitive activities without fear of sanctions in
connection with the use of anabolic doping in elite sports, the
use of antler products is a priority choice for remediation after
intense exercise.

In extreme conditions of the Far North in the struggle
for survival in the short polar days, a deer generates the
greatest amount of biologically active substances. This
unique phenomenon explains the burst of vitality among the
indigenous peoples, who use deer blood in food. At the same
time, the vital biological substance in the body helps a person
to survive in the harsh conditions of the north. Products from
reindeer antlers combine centuries-old traditions and the latest
scientific developments. The indigenous people of the north
for many centuries used the antlers of reindeer to overcome
the most difficult climatic conditions and the highest exercise
stress [5]. It is generally known that extracts from deer antlers
are primarily tonic medicines. More than two thousand years
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in the traditional medicine of East Asia, the antlers have
being used as a means of relieving fatigue and increasing
the efficiency of the organism. Currently, the domestic
industry produces the following products from deer antlers:
Pantocrinum, Rantarin, Velkornin [5], Epsorin, and Cigapan
[6-9]. Numerous clinical studies have identified three main
properties of antlers: tonic effect on the body, stimulation of
sexual function, and acceleration of tissue regeneration [8].

In the literature, there are sporadic reports on the effect
of drugs from deer antlers during intensive physical exercise
in athletes. In the .M. Sechenov Moscow Medical Academy,
an extract from deer antlers, Velkornin, was clinically tested in
athletes. As a result, it was found that Velkornin is an effective
means of enhancing physical performance and stimulation of
humoral immunity for athletes in sports that require endurance
in the preparatory period of training. Velkornin does not cause
side effects and allergic reactions and can be recommended for
use in practice [5].

The effect of intravenous administration of the powder
of deer antlers, Pantovital, stimulates erythropoiesis and helps
to improve the oxygen-transport function of blood, thereby
increasing the adaptive capacities of the athletes’ organisms
and tolerance to training loads [10].

In the Republic of Sakha (Yakutia), the dietary
supplement Epsorin from deer antlers is widely used. Using
Epsorin can significantly improve the functional state of
athletes, ensure fast adaptation when moving across time
zones and in different climatic zones in precompetitive and
competitive periods, and achieve a significant increase in the
functionality of the organism. It should be noted that Epsorin
increases only the positive reactions of the organism to physical
stress and thus enhances adaptation to the increasing intensity
of training loads in the precompetitive period, maintains the
optimal fitness during the competition, and accelerates the
process of recovery during rehabilitation [9].

Deer antlers have been used in traditional medicine
for a long time, but, unfortunately, we could not find any
information on the non-invasive method of the introduction
of antler mass by general electrophoresis in athletes during
intense exertion.

The aim of this study was to investigate the effect of
electrophoresis of antler mass by Vermel’s method on the
condition of the peripheral blood, antioxidant protection,
hormone status, and indicators of cardiac performance in
athletes at the preparatory stage of the training cycle.

Materials and Methods

The study included 27 elite athletes in wrestling, males
aged 16-17 years old, having qualifications from the first
sports category to the candidates for Master of Sports. Sports
experience was 5-7 years. Young athletes have been involved
in the study on a voluntary basis. The studies were conducted
in the period of intensive training. Athletes were randomly
divided into 2 groups. Group 1 (n = 13) received antler mass
by electrophoresis for 20-30 minutes during 5-7 days. The
procedures were carried out at the preparatory stage of sports
cycle. Group 2 included 14 athletes without intervention.

All athletes underwent a physical examination, ECG,
general blood test (HGB, RBC, MCV, HCT, MCH, MCHC),
and determination of blood testosterone and cortisol, malonic
dialdehyde (MDA), low molecular weight antioxidants
(LMAO) and catalase. MDA content in serum was determined
by spectrophotometric method by reaction with thiobarbituric
acid at A=532 nm [11]. The content LMAO was determined by
by ortho-phenanthroline colour method [12]. o-phenantroline
quantitatively forms complex with Fe?*, which get disrupted
in the presence of chelating agents. The antioxidant interfered
with the formation of ferrous-ophenantroline complex which
is spectrophotometrically read at 510 nm.

Testosterone and cortisol levels were determined in
the blood serum using automated EIA and the chemistry
analyzer ChemWell (Awareness Technology, Inc.). The
collection of blood specimens was performed from 8:00
a.m. to 9:00 a.m.

To determine the influence of electrophoresis of antler
mass on athletes’ organisms, we used an antioxidant protection
coefficient (C, ) [6]. The activity of the antioxidant blood
systems of healthy people served as the normalizing parameters
(n=50). The activity of blood antioxidant systems (C, ) and
coefficient of antioxidant-prooxidant balance (C,./C,,.)
were calculated according to the formulas (1) and (2):

(C,op)N=Z (parameters AO systems), /quantity studied
AO systems (1),

where: AO system - parameters of LMAO, superoxide
dismutase (SOD), and peroxidase, normalized to the control
values;

(Coop’ Clio) (C,p)  /lactivity LPO]  (2),
where activity LPO - level of MDA, normalized to the
control vakues.

ECG was recorded on an electrocardiograph, Shiller AT-
101, in the morning the day before the training event.

Electrophoresis method for antler mass application
according to Vermel’s procedure

For galvano-mud therapy [13], antler mass was heated
on a steam bath to 38°-40°C and placed in gauze baggies (300
cm? in size); the thickness of an antler mass layer was 2cm-
2.5cm. The baggies were placed on the interscapular region.
The current-carrying electrodes were placed on the baggies
and connected to the anode. Bifurcated electrodes were used
as the cathodes that were placed on the rear surface of the
calves of both legs using pads of 150 cm?.

Electrophoresis was performed by using the apparatus
for galvanization, Potok-1. The current density with galvano-
mud therapy was 0.05 mA/cm? for 20-30 min. Electrophoresis
was scheduled for 5 to 8 sessions per course on alternate days.
After each procedure, the athlete rested for 30-40 minutes.
Antler mass has normative and technical documentation
(Specifications TU 9219-003-00549163-06).

Statistical analysis was performed using SPSS Statistics
v.19.0. The mean (M) and the standard error of the mean (SEM)
were calculated. The Wilcoxon criterion was used to compare
the differences between the paired samples. A probability
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value of P<0.05 was considered statistically significant.

Young athletes have been involved in the study on a
voluntary basis. Written informed consent was obtained from
all participants.

Results

Despite the fact that the red blood parameters in both
groups conformed to generally accepted standards, as a result
of the analysis of the dynamics of the studied parameters
during the course of electrophoresis of antler mass, we found
statistically significant differences between groups. The
most pronounced changes were found in oxygen provision
mechanisms. The increase in hemoglobin in the blood reflects
the body’s adaptation to physical stress in hypoxic conditions
[14].

During intense workouts, differences in red blood
parameters were detected in the studied groups (Table 1). The
number of erythrocytes decreased in Group 2 an average of
2.33% (from 4.72*10'%/1 to 4.61*10'%/1; P<0.05), whereas in
Group 1 this parameter increased by 1.96% (from 4.59%10'%/1
to 4.68*10'%/1; P<0.05). More significant changes were
obtained in the study of hemoglobin and hematocrit. In Group
1, the hemoglobin level and hematocrit significantly increased
by 2.88% (from 147.9 g/l to 152.2 g/l; P=0.001 and 2.74%
(from 41.97 to 43.12; P=0.001), respectively, after a course
of electrophoresis with antler mass. The opposite pattern
was obtained in Group 2, where we observed a statistically
significant reduction in hemoglobin level by 3.99% (from
150.44 g/1 to 144.44 g/1; P=0.005) and hematocrit by 2.43%
(from 42.30 to 41.27; P<0.05).

Table 1.
Red blood parameters of athletes during intense workouts

preparatory stage of sports cycle

Group 1 Group 2

10th day . 10th day
AT Initial data | P AT

Variable|
Initial data | P

E/IGB’ 147.87+5.96(0.001]152.25+6.98]150.44-+6.69/0.005|144.44+8 39
RBC, | 4501017 10,032 4.68+022 | 4721022 [0.033 4.61+0.24

MCV  [91.3842.49|0.001{ 92.15+2.21 | 89.73+1.69 |0.408) 89.62+1.72
HCT.,% [41.97+2.09 |0.011{43.12+2.10 | 42.30+2.00 |0.035| 41.27+2.32

MCH,
pg
MCHC,
/1

AT - after training

32.12+0.78 |0.006| 32.56+1.02 | 31.82+0.79 0.001| 31.27+0.59

351.87+5.08|0.429353.00+5.34(355.11+4.98|0.001|349.33+3.74

During intense exercise, there was a destruction of RBCs
and a decrease in hemoglobin concentration. Increasing the
concentration of hemoglobin in Group 1 was accompanied by
an increase in RBC concentration by 1.92% (from 4.59%10'%/1
to 4.68*10'%/1; P<0.05) and hematocrit by 2.67% (from 41.97
to 43.12; P=0.011).

We also noted that in Group 2, a decrease in RBC

concentration was accompanied by a significant decrease in
MCHC by 1.63% (from 355.1 g/l to 349.3 g/I; P=0.001). In
Group 1, on the contrary, there was a statistically insignificant
increase in MCHC by 0.32% (from 351.9 g/l to 353.0 g/l;
P>0.05).

The training loads were accompanied by increasing
hormonal activity [15]. An increase in blood cortisol level in
response to physical exercise reflects the activation of a stress-
realizing system due to the need to mobilize energy reserves
[16].

We detected a high cortisol level in athletes of
Groupl in the preparatory phase of the training cycle. After
electrophoresis, blood cortisol level in that group significantly
decreased by 41.17% (P=0.001), whereas in Group 2 the level
increased by 22.95% (P=0.001). Blood testosterone level
significantly increased by 18.5% (P=0.001) in Group 1, but
decreased by 9.5% (P=0.008) in Group 2 (Table 2).

Table 2.

Blood levels of cortisol and testosterone in athletes during intense
workouts preparatory stage of sports cycle

Group 1 Group 2

Variable

o, 10th day . 10th day
Initial data | P AT Initial data | P AT

Cortisol,
ng/ml

Tes,
ng/ml

769.9+230.2 |0.001452.9+96.7 [318.8+106.0 |0.001 |392+93.2

23.45+3.18 |0.001{27.80+3.85 (16.23+6.33 |0.008|14,68+5.1

AT - after training; Tes- testosterone

According to the criterion of binomial distribution, a
trend to improvement of ECG parameters was identified in
Group 1: a decrease in the incidence of early repolarization
syndrome (ERS) by 15.4%, incomplete RBBB by 30.77%, and
full correction of metabolic changes (Table 3). In Group 2, we
observed an increase in metabolic changes in the myocardium
by 7.14% and incidences of sinus arrhythmia by 21.43% on
the background of intense exercise.

Table 3.

Dynamics of ECG in athletes during intense workouts preparatory
stage of sports cycle

Group 1 Group 2
ECG data

Initial data 1052](} Y | Initial data 1052](} ay
ERS 5(38.5%) [3(23.1%)| 7 (50%) 7 (50%)
IRBBB 5(38.5%) | 1(7.7) |5(35.7%) | 4(28.6%)
Metabolic changes
in the myocardium 3(23.1%) - 1(7.14%) | 2 (14.3%)
Sinus arrhythmia 3(23.1%) | 1(7.7) | 1(7.1%) | 4(28.6%)

AT - after training;

A course of electrophoresis had a positive impact
on antioxidant status. We identified an improvement of
antioxidant-pro-oxidant balance with an increasing C, ./C .
ratio only in Group 1 (Table 4).
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Table 4.

Antioxidant status in athletes during intense workouts preparatory stage of sports cycle

Group 1 Group 2
Vaiable Indicators o 10th day o 10th day
Initial data after training Initial data after training
Indicators (mgeq/ml Erith) 0.419+0.09 0.832+0.01* 0.718+0.03 0.374+0.01*
3 LMAO
The ratio normalized to control 0.58 1.15 0.92 0.52
_ | Indicators 1.92120.18 2.77+0.19% 2.775+0.18* 2.34740.11%
Catalase activity ~(mcat/l)
The ratio normalized to control 0.69 1 1.0 1.1
Indicators
LPO (MDA, nmol/l) 0.131+0.05 0.108+0.04* 0.180+0.02 0.165+0.05*
The ratio normalized to control 0.79 0.65 1.0 0.84
C,op 0.92 1.65 0.96 1.07
C,ov/Crro 1.45 2.68 1.0 1.8

* p<0.05, statistically significant differences relative to initial data

Conclusion

The results obtained indicate that after a period of
intense exercise on the background of electrophoresis with
antler mass, the recovery processes aim at maintaining the
oxygen-providing system, hormonal status, and normalization
of metabolic processes.
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Abstract

With the growing incidence of Multi-Drug-Resistant Tuberculosis (MDR-TB) in newly identified patients, novel
multimodality treatment methods are needed, aimed at reducing the time to sputum conversion and cavity healing, which would

be applicable in MDR cases.

Our experimental treatment consisted of the following: 1) chemotherapy based on the drug sensitivity profile, 2) local laser
irradiation therapy for 25 days, and lymphotropic administration of isoniazid (to subcutaneous tissue in alternating locations:
underarm area; fifth intercostal space along the sterna border; subclavian area where the first rib meets the sternum) in a daily dose
of 10mg/kg 5 times a week. This treatment was significantly more effective in newly detected destructive MDR-TB versus the
standard Category IV regimen for MDR-TB in terms of reduced time for sputum culture conversion and cavity healing, estimated
to be 6 months after initiation of treatment. (Int J Biomed. 2016; 6(1):82-84.).

Keywords: multi-drug-resistant tuberculosis; laser irradiation therapy, lymphotropic therapy, isoniazid.

Introduction

WHO estimated 9 million new tuberculosis (TB) cases
and 1.5 million TB deaths in 2013. Globally, 480,000 MDR-TB
cases were noted [1]. Despite the introduction of combination
regimens throughout the world many years ago, the presence
of drug resistance has been progressively documented in an
ever wider geographical area [2]. Recent estimates by WHO
suggest that nearly half a million cases of MDR-TB (defined as
tuberculosis caused by strains of Mycobacterium tuberculosis
that are resistant to at least isoniazid and rifampicin, the 2
most powerful first-line anti-TB drugs) emerged globally
in 2008 [3]. MDR-TB cases are difficult to treat and have
high mortality. M.K.Vimokurova et al. [4] have observed in
the Sakha Republic (Yakutia) a growth in the incidence of
TB cases presenting with destructions in lung tissue and a
bacillary-positive state, a persistent trend towards an increase
in TB cases caused by MDR MTB, and a high proportion
of deaths during the first year of outpatient follow-up for
TB. Many experts feel that high-dose isoniazid can be used
against strains resistant to low concentrations of isoniazid but

*Corresponding author: Ekaterina Pavlova, PhD. Republic
Research-and-Practice Center for Tuberculosis, Yakutsk, the Russian

Federation. E-mail: esp71@mail.ru

susceptible to higher doses [5] (>1% of bacilli resistant to 0.2
mcg/ml but susceptible to 1 mcg/ml of isoniazid), whereas,
isoniazid is not recommended for high-dose resistance (>1%
of bacilli resistant to 1 mcg/ ml of isoniazid). Some experts
give 900 mg three times a week [6] in adults while others use
as high as 1620 mg/kg/day [7]. Good data are not available
on the safety of high-dose isoniazid, and there may be possible
associated higher rates of peripheral neuropathy, hepatitis, and
other unforeseen adverse effects [8].

Isoniazid metabolism is known to be impacted by
genetic factors [9]. This in turn could have important clinical
implications in terms of therapeutic efficacy and occurrence of
adverse events. Isoniazid is metabolized by acetylation; this
conjugation reaction is catalyzed by NAT2. Several studies
over the years have shown that human subjects show a wide
degree of variation in their capacity to acetylate or inactivate
isoniazid to acetyl isoniazid. NAT2 genotyping prior to
isoniazid administration would help clinicians in predicting
pharmacokinetic variability, and adjusting the isoniazid dose.

The relationship between ethnicity, genetic background,
and response to tuberculosis treatment has not been well
studied. In the studies by S.S. Gavriliev et al. [10], it was
found that slow acetylators of isoniazid prevail among the
population of Yakutia.

The method of regional lymphotropic therapy (RLTT),



O. Dogorova et al. / International Journal of Biomedicine 6(1) (2016) 82-84 83

which is characterized by drug administration into the
lymphatic system, has been known for more than 30 years.
Laser irradiation (low-level laser therapy) has been used as
an adjuvant to anti-tubercular drugs in cases of chronic drug
resistant pulmonary tuberculosis for several years [1,10-12].

The aim of this study was to develop a treatment
method for MDR-TB based on laser-assisted lymphotropic
administration of isoniazid in combination with the standard
Category IV regimen.

Material and Methods

Ninety-one patients with newly diagnosed destructive
infiltrative pulmonary MDR-TB were included in the study,
all HIV-negative. Resistance to isoniazid was assessed as
low (1 mkg/mg) in all patients; isoniazid acetylation type
was either slow or moderate. All patients (except pregnant
women) received hospital-based treatment at the Department
for Pulmonary MDR-TB of the Research-and-Practice Center
for TB, from 2011 to 2013.

We employed conventional examination methods, which
included physical examination, clinical laboratory tests, X-ray
and tomographic exams, sputum culture test with simultaneous
drug sensitivity determination by absolute concentration
method, using solid Lowenstein-Jensen medium; isoniazid
activity was assessed by Wollenberg-Grebennik method
(1961), and prescribed anti-tuberculosis treatment based on
drug sensitivity profiles and in compliance with the RF MOH
Order no.109 [13].

The control group included 44 patients who received
an intensive phase of standard Category IV chemotherapy
regimen for MDR-TB based on drug sensitivity profiles.

The experimental group included 47 patients who
received the experimental treatment method, which included
a lymphotropic isoniazid administration coupled with laser
irradiation on the background of standard Category IV
chemotherapy regimen for MDR-TB. Contraindications to
the experimental treatment were: 1) individual intolerance
to substances, pyoinflammatory diseases of the skin and
subcutaneous tissue, severe pain syndrome developing in
response to administration of medicinal substances; and
2) pulmonary hemorrhages and hemoptysis, pronounced
cardiopulmonary insufficiency, neoplasms, organic brain
lesions, II-III degree thyrotoxicosis, DM decompensation,
pregnancy, and diseases of the blood.

Isoniazid, known as a highly lymphotropic agent,
possesses great potential to enter and reversibly bind with the
cell structures of the lymphatic system. To ensure the entry
of isoniazid into the lymphatic stream, its administration is
preceded by the introduction of a drug carrier and lymph-
stimulating agent, heparin (1 ml = 5000 IU), diluted in 4mL
of Novocaine solution 0.5%. The daily dose of isoniazid
solution (10 mg/kg) is administered to subcutaneous tissue,
right after the injection of heparin, using the same needle.
It is important, that the injection locations must alternate
each day. The injection site is immediately exposed to laser
irradiation. Treatment is administered 5 times a week, for 25
days. The procedure is performed in the procedure room, in

strict compliance with the aseptic and antiseptic regulations.
On weekends and after the end of the laser-assisted RLTT
course, isoniazid was administered in the morning (10 a.m.),
intramuscularly, a daily dose of 10 mg/kg. Twenty-one days
after the end of laser-assisted RLTT course, X-ray and CT
checks were performed. Based on the findings, a doctor can
assign a repeated treatment course.

Statistical analysis was performed using the SPSS
for Windows. Baseline characteristics were summarized
as frequencies and percentages for categorical variables.
Group comparisons with respect to categorical variables are
performed using chi-square tests or, alternatively, Fisher’s
exact test when expected cell counts were less than 5. A
probability value of P<(.05 was considered statistically
significant.

The study was conducted in accordance with ethical
principles of the Declaration of Helsinki and approved by
the Republic Research-and-Practice Center for Tuberculosis
Ethics Committee. Written informed consent was obtained
from all participants.

Results and Discussion

Patients of both groups were matched by age and sex,
pulmonary disease duration and predominance of cases with
disseminated TB involving 2 or more lobes, sizes of destructions
in lung tissue, and a primary MDR profile (Table 1).

Table 1.
Mycobacterium tuberculosis the primary MDR profiles

EG CG Total
D binati n=47 n=44 n=91
t
Tug combinations Abs. | Abs. |, Abs. |

% % %

number number] number
HR 2 43 1 2.3 3 33
HR/S/E 23 |489| 26 |59.1| 49 |53.9
HRSKm/Cm/E/PAS/Et/Cs 17 [36.2| 14 |31.8] 31 34
HRSOf/E/Et 5 (106 3 6.8 8 8.8

H —isoniazid; R — rifampicin; S — streptomycin; Km — kanamycin;
E — ethambutol; Cm — capreomycin, Et — ethionamide; PAS — para-
amynosalicilic acid; Of — ofloxacine; EG - Experimental group;
CG - Control group

After 6 months of chemotherapy, sputum culture
conversion was observed in 41/87.3% patients of the
experimental group versus 25/56.2% patients in the control
group (P=0.02). X-ray and tomographic examinations after 6
months of chemotherapy showed cavity closures in 29/62.9%
patients in the experimental group and in 17/38.7% patients
in the control group (P=0.007). Differences between the
experimental and control groups, in terms of sputum culture
conversion and radiological cavity closure, were statistically
significant (Table 2).

The developed method of regional lymphotropic
isoniazid administration in combination with laser irradiation
on top of an intensive phase of regimen IV for MDR-TB
significantly improved treatment effectiveness in newly
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detected destructive TB patients with low resistance to
isoniazid and a slow or moderate isoniazid acetylation type,
resulting in a 1.5 times faster sputum culture conversion and
1.6 times faster cavity healing.

Table 2.

Effectiveness of regional lymphotropic isoniazid administration in
combination with laser irradiation in newly detected destructive
MDR-TB patients

Sputum culture Radiological cavity
conversion after 6 | closure after 6 months
Study groups months of therapy of therapy
Abs. number | % | Abs. number| %
Experimental group 41 872 29 61.7
Control group 25 56.8 17 38.6
1*=10.551 ¥=4.837
P=0.0026 P=0.0466

The developed method can be adopted by specialized
tuberculosis clinics and requires only conventional equipment
commonly used in procedure and laser therapy rooms.
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Abstract

This work represents the results of a determination of the elemental composition of lichen thallus as a promising, ecologically
pure, and renewable raw material for biotechnological processing. The content of toxic elements and heavy metals in the samples
analyzed does not exceed their maximum allowable concentrations and therefore does not preclude the possibility of use of these
lichens as a renewable raw material for biotechnology. Indeed, the samples contained 20 macro- and microelements and 9 trace
elements that would be valuable in a food source. These include the elements Fe, Mg, and Ca, required for prevention of deficiency

diseases. (Int J Biomed. 2015;6(1):85-86.).

Keywords: lichen; elemental analysis; biotechnology,; emission spectromenry.

Introduction

In recent years the lichen blastema has been widely
used as a valuable raw material for obtaining a series of
biopreparations used in medicine, and in the veterinary and
food industries [1-2].

The objective of this work was to study the elemental
composition of two types of lichen thallus: Cladoniarangiferina
(reindeer lichen) and Cetrariacuculata as a prospective raw
material for use in biotechnology.

Materials and Methods

The lichens were collected in the summer from an area
of their typical habitat, 30 km to the north of Yakutsk and
1.5km away from any highway. The collected lichenoid raw
material was dried in accordance with GOST-13727-68.

Solutions of the samples were prepared [3] and analyzed
by inductively coupled plasma mass-spectrometry on an
iCAP6300 Duo (Thermo Scientific, USA) optical emission
spectrometer with inductively coupled plasma, set to an axial
view of the plasma flame.

*Corresponding authors: Albina V. Stepanova, North-Eastern
Federal University, the Republic of Sakha, Yakutsk, Russia.
E-mail: anshakova v@mail.ru

Results and Discussion

The results obtained from this elemental analysis of the
two types of lichen are presented in Table (1). The content of
most micro- and macroelements in the studied samples didnot
differ much between the two species. In Cetrariacuculata,
there are trace amounts of lead and cadmium, but at this level
they would not cause any toxic effect in the human body. Their
content is considerably lower than the amounts stated in the
Sanitary Regulations and Standards (SanPiN).3.2.560-02.
Maximum Allowable Concentrations.

Conclusion

The content of toxic elements and heavy metals in the
samples analyzed does not exceed their maximum allowable
concentrations and therefore does not preclude the possibility
of use of these lichens as a renewable raw material for
biotechnology. Indeed, the samples contained 20 macro- and
microelements and 9 trace elements that would be valuable
in a food source. These include the elements Fe, Mg, and Ca,
required for prevention of deficiency diseases.
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Table 1.
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The micro- and macro element content of thalli of Cladoniarangiferina and Cetrariacuculata

Elements Mineral content as percentage of dry weight Elements Mineral content as percentage of dry weight
Cladoniarangiferina Cetrariacuculata Cladoniarangiferina | Cetrariacuculata

Al 0.07090 0.17630 Pb 0.00040 0.00140
Ba 0.00350 0.01420 Rb 0.00330 0.01000
Be 0.00020 0.00020 Sc 0.00004 0.00009
Ca 3.54440 17.7840 Si 0.29140 0.68530
Cd 0 0.00004 Sr 0.00830 0.03990
Ce 0.00102 0.00043 Ti 0.00360 0.00770
Co 0.00050 0.00080 v 0.00008 0.00027
Cr 0.00110 0.00250 Y 0.00006 0.00003
Cu 0.03900 0.03680 Yb 0.00001 0

Fe 0.07000 0.19750 Zn 0.06740 0.11600
K 3.94900 12.8360 Mn 0.02680 0.03970
La 0.00007 0.00043 Na 2.68240 22.7980
Li 0.00020 0.00130 Nd 0.00280 0.00020
Mg 2.15820 13.7170 Ni 0.00570 0.01000
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Abstract

Health Relationship Management Services (HRMS) is a new paradigm comprised of the 5Rs which define a comprehensive
patient healthcare system in the digital health age. This service uses a health monitoring system with sensors and a patient
application portal that can Read data and securely send it to the cloud with amended data from Electronic Health Records (EHR).
The read data is Restructured by analytics software for evaluation and personalization in an aggregated form represented by an
individualized health scoring and demographic grading system. The Results are previously restructured data that must become
actionable to lead to an escalation path to the Communication Center for a Response. On a periodic basis, Repeat of the cycle will
improve patient health outcomes through an interconnected link of services for optimal continuous health relationship management.
Providers can leverage the HRMS platform to generate data-driven approaches fostering a positive and lasting impact on their
patient's health. Payers can track data to ensure a more healthy patient population and review meaningful outcomes. (Int J
Biomed. 2016;6(1):87-89.).

Keywords: Health Relationship Management Services (HRMS), new health paradigm; 5Rs; Patient Health Narratives (PHN);

Patient Engagement.

Health Relationship Management Services
(HRMS)

Digital health has been quite successful in monitoring
patients’ health and, according to a latest finding, U.S.
investments in digital health have reached $2.3 billion for the
first six months of this year, which has broken all past records
[1]. Healthcare, today, is one of the sectors that is most
influenced by advanced technology. Developments in medical
technology have progressed from digital wristbands that
measure heart rates and other health data to a new generation of
products that are improving healthcare delivery and outcomes
[2] by enabling providers to remain continuously connected
with their patients no matter where they are. These innovative
systems can indicate a patient’s adherence to protocols and,
in some cases, may even act as an early-warning system for
“degenerative illnesses such as Alzheimer’s and Parkinson’s
disease” [2]. High-tech sensors can now “monitor the at-home
cardiac patient’s heart every minute of every day” without
being hooked up to a monitor [2]. Similar to something out of
science fiction, new technological devices now can remotely

*Corresponding author: Nik Tehrani, PhD. DynoSense
Academy, San Jose, CA, USA. E-mail: ntehrani@dynosense.com

scan a human body to detect a myriad of symptoms, with the
results available to patients, physicians, care providers and
relatives. The patient data that is read by the sensors is more
valuable than an intermittent “snapshot” [2] [3] because it is
uninterrupted and it is sent instantaneously to the cloud for
restructuring by analytics. For instance, Steinhubl is working
on a “continuous blood pressure measurement watch” to
monitor blood pressure over time, not just when a patient is
at the doctor’s office. According to Steinhubl, there is a lack
of “synchronicity—there are asynchronous appointments for
doctor visits, and so on; so most of healthcare hasn’t really been
designed around the patient to make sure their blood pressure,
lipids, diabetes, are well-controlled.” “Patient care has become
a primary focus in the development of new concepts and
knowledge in healthcare technology” [4]. To improve patient
care, the health sector is using data and technology [5]. The
core idea is that digital technology ought to be planned to
help manage patients more efficiently and that manufacturers
should provide, if need be through strategic alliances, more
than just a device by also offering patient healthcare services
and solutions in one coordinated platform.

The current paradigm of medical care relies on the
“autonomous and highly trained doctor” [6] to gather and
manage information required for every patient’s care. This
paradigm is confronted by (i) the accumulation of obligations
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for knowledge by patients and physicians; (ii) by the demand
to evaluate patients not part of a physician’s practice; (iii)
“by consistently unmet quality of care expectations; (iv) by
the expense of outmoded, fragmented, and suboptimal care;
(v) and by a seemingly insurmountable demand for chronic
disease care” [6]. Refinements within the old paradigm of
medical care may not solve such challenges, suggesting the
need for a new paradigm [6]. There is a need for a unified
definition of digital healthcare, or connected health, in which
everyone can speak the same language.

Health Relationship Management Services (HRMS)
is this new paradigm which defines comprehensive patient
healthcare in the digital health age for individualized patient
care, engagement, and managed outcomes. An obvious
benefit of this technology paradigm is the generation of quality
clinical data, since up until recently, was raw data that may not
have been transferred to a care provider in a way it could be
actionable [4] [7]. HRMS is a revolutionary new definition to
place all digital health activities and technologies within one
cohesive cyclical system where patient data is collected from
variety of sources, analyzed, made actionable, acted upon, and
repeated. HRMS is a complete health ecosystem that produces
positive outcomes as a comprehensive service, much as having
a physician at home monitoring the patient on a daily basis to
minimize health risk while reducing cost of care.

An example of one part of HRMS is a health monitoring
system that can measure physiological parameters such as
ECG, blood pressure, respiration, heart rate, and other vitals
to safeguard a patient’s good health. This digital healthcare
comes in the forms of small devices or limited smartphone
applications. HRMS works on the principle of five services
known as the 5Rs, which are Read, Restructure, Results,
Response, and Repeat. Metaphorically speaking, these services
are “turning gears,” with the first one turning, causing the next
one to turn, and so on, as one related collaborative routine
(Figure 1). Read turns the Restructure, which turns Results,
which turns Response, and Repeat completes and enhances
the overall service.

Fig. 1. Health Relationship Management Services represented as
“gears”, with each turning the other in sequence for a continuous cycle.

Read

Read is defined as compilation of raw captured data from
a variety of sources such as: (i) a health monitoring system
with sensors, (i) an interactive patient application portal,
(iii) Electronic Health Records (EHR), (iv) care specialist
feedback, and (v) care friends responses. Read data is securely
sent to the cloud to ensure patients’ health data privacy.

An example of a health monitoring system is the
“Dyno™” from DynoSense Corp., [8] which is able to
measure, at home, various health metrics such as ECG, heart
rate, blood O,, respiration rate, breathing efficiency, blood
pressure change, body temperature, breath gases, and body
compositions. Taking readings efficiently depends on the
quality of the sensors and simplicity of usage. Furthermore,
the patient portal, DynoLife™, interactively engages the
patient for psychological and behavioral feedback among
a community of care experts and care friends. Read data are
stored in the cloud and are ready to be restructured as required [9].

Restructure

Read patient data stored in the cloud is a raw format
where it is required to be Restructured by analytics software
for evaluation and personalization. This analyzed data in an
aggregated form is represented by an individualized health
scoring and demographic grading system. Restructure of
the data is a vital step as it involves the data analysis and
interpretation of the measurement obtained. There can be
many ways to interpret the readings, but the best systems
are based on proven medical standards identified by sources,
such as the AMA (American Medical Association). By a solid
interpretation, HRMS is able to convert the acquired reading
into valuable and meaningful data, not just an accumulation
of meaningless Big Data, which can be used for an overall
evaluation of the patient.

Results

Once the restructuring has been completed, actionable
Results must be generated for proper response through
an escalation path which indicates all of the individual’s
significant health data. This is exhibited by examples such as
(1) individualized health scoring and demographic grading;
(i1) Health Indexing (HI), which captures health data over
a period of time to create better understanding of the true
health condition of the individual; (iii) Medical Decision
Support Algorithm (MDSA™), which filters unnecessary data
for the physicians and care providers; and (iv) medication
effectiveness. The validity of this system can be cross-checked
to confirm if the results indicate a health risk that the care
specialist and/or care provider can verify.

Response

From the results, a series of actions are identified that
are required to be further qualified by the Response system.
Such a quantifying process takes many forms, such as (i)
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interactive questionnaires or surveys through the patient
portal application platform, (ii) text or email messaging, (iii)
automated robocalls, and (iv) live video or voice interactions
with a health specialist from the Communication Center.
Following the quantifying process, an appropriate response
is developed. = Examples of appropriate responses are (i)
escalation to a care specialist for further intervention, (ii)
scheduling a clinic or hospital visit, (iii) Emergency room
visit, (iv) entry into EHR/EMR records of the individual,
or (v) updated individualized status for further personalized
activities. Activities may include (i) news feeds with up-
to-the minute health information, (ii) gamification, which is
health recognition games with a reward system to encourage
[10] (iii)) and an interactive online magazine encouraging
individuals to share their Patient Health Narratives (PHN) and
become a member of a healthcare community [11]. Patient
Health Narratives (PHN) is an emergent trend of providing a
platform for patients to share their health related stories and
dialogues. This delivers a voice to the experiences of illness,
to avoid feelings of isolation, and alleviate concerns and fears
of chronic conditions and medical procedures. This interactive
patient application portal may create a sense of community
and support for the patient.

Repeat

Repeat is the Continuous Health Management (CHM)
of an individual’s status passing through the entire cycle. On
a periodic basis, Repeat of the cycle will improve patient
health outcomes through an interconnected link of services
for optimal continuous health relationship management.
Individuals are empowered by this continuous process not
only by the up-to-the minute availability of their health
information, but also, in a meaningful and actionable process,
they become part of the customized social health community
of care experts and care friends. The HRMS platform can
be leveraged to produce data-driven approaches to advance
a positive and long-term influence on their patient's health.
Data can be tracked by payers to assure a more healthy patient
population and to review meaningful outcomes.

Conclusion

Health Relationship Management Services (HRMS)
works on the principle of five services known as the 5Rs,
which are Read, Restructure, Results, Response, and Repeat.
The combined 5Rs complete the cycle of HRMS through
a continuous cyclic HRMS process in that one element is
dependent upon the others. Through patient engagement,
the individual becomes part of the solution with continuous
personalized feedback, encouragement, empowerment,
inspiration, and inclusion in a health community that ultimately
may lead to lifestyle changes.

HRMS was conceived to define and standardize the
entire health ecosystem with continuous follow-up and

feedback to the patient, providers, and payers. As companies
adopt the entire patient experience of HRMS, patients will
receive health services as a product. Health related costs
will decrease, especially for providers visits while improving
quality of care.
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