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Championing Cardiovascular Health Innovation in Europe

Michel Komajdd,*Andrew Coat$, Martin R. Cowi€, Neville Jacksofl, Anders
Svensson Panagiotis Vardas The Cardiovascular Round Table (CRT)*t

'European Society of Cardiology, Heart House,
2035 Routes Des Colles, 06903 Sophia Antipolis, @
University of Warwick, Coventry, UK
®Imperial College London, Royal Brompton Hospitalphdon, UK
*Pfizer, New York, NY, USA
°F. Hoffmann-La Roche, Basel, Switzerland

Introduction: The Cardiovascular Round Table (CRiE)an independent forum established by the
European Society of Cardiology to facilitate thelange of scientific knowledge between cardiolagist
and representatives of the pharmaceutical and @ledévice Industries. Its purpose is to provideoa-n
commercial environment within which experts carelyediscuss future issues in cardiovascular medicin
and consider the merits of new diagnostics andnresst techniques.

The CRT is concerned that a new epidemic of caediovlar disease (CVD) is gaining ground in
Europe as a result of the growing prevalence ofabwic disorders such as obesity and diabetes, and
comes at a time when support for innovation in icasascular medicine is waning. The epidemic
represents a massive challenge in terms of manawioglable disease and death, but it is also a huge
opportunity for EU universities, companies, andltireare providers to be at the forefront of a globa
response.

A combination of innovation and prevention eduaati@mpaigns is clearly needed. Investment to
develop new treatments to combat the epidemic @yeler, under threat from falling margins,
particularly in the pharmaceutical sector. Incréasgulation, high development costs, and slow-tiore
market are all cited as reasons, and the consegugraclear shift in R&D focus to other geographic
regions and medical areas likely to yield bettéunres.

This scenario will result in Europe's healthcarstems facing spiralling cost increases, while
patients may not receive appropriate diagnosisteatment. Europe could lose its leading position i
cardiovascular-related research, science, and rmetuuing just when emerging economies will havetmos
need to pay for innovation.

Without decisive action, the CRT forecasts far-héag social and economic consequences for
Europe as the new epidemic takes hold. Alreadyjamaaain on national budgets, the outlook is ke
worsen considerably if left unchecked. Cardiovaamcuabnditions currently account for over 10% oftot
healthcare expenditure across Europe and causéicsighlost productivity through workplace absence
The social impact of disability, hospitalizatiomfdrmal care arrangements, and premature deaths on
family units cannot be measured but will inevitabgve a major negative impact.

A sustained period of reduced investmentlccaaiso precipitate a rapid decline in Europe’s
cardiovascular innovation and pharmaceutical ingusind lower its scientific and commercial inflaen
At risk is the major direct and indirect contrilmré to the European economy, export performance, and
employment. Such a scenario would also damage Eig@pility to respond to the inevitable increase i
global demand for new CVD treatments, drugs, awtirtigues. In making these predictions, the CRT
does not seek to be alarmist. Its membership ergaysique perspective of the challenges to innomati
from across the complete cardiovascular spectrudh liéecycle. The CRT’s objective in writing this
article is to raise the profile of patient needsl amsure that due consideration is given to closieg
innovation gap.

1European Society of Cardiology, Heart House, 2036tBoDes Colles, 06903 Sophia Antipolis, France
2 University of Warwick, CoventoK
3 Imperial College London, RoyabBipton Hospital, London, UK

4 Pfizer, New York, NY, USA

5 F. Hoffmann-La Roche, Basel, &wiand



Leading Article

While this article does not specifically addresevention education, the CRT firmly endorses the
potential for awareness campaigns. These play armalg in influencing the lifestyle choices thatver
risk exposure to CVD and metabolic conditions. Tpewer of prevention strategies was well
demonstrated by a stublgf the North Karelia region of Finland in whichromunications were integrated
with primary healthcare alongside collaboratiomirthe food industry. Over 25 years, male death® fro
CVD reduced by 68%.

Background: Every year, 4.3 million Europeans 8ifeom the effects of CVD, while treatment and
related costs are estimated at €196 billion/annidimemains Europe's leading killer despite sciémtif
advances that have arrested—and even reversed-tettye \wear-on-year mortality increase that used to
characterize CVD statistiésBy any measure, the global fight against CVD hasrbvery successful.
Research from the US/Aas shown that, of the 6-year increase in lifeeetancy between 1970 and 2000,
~65% of the increase—or almost 4 full years—is adueetluctions in CVD mortality alone. As positive as
this scenario is, CVD remains by far the leadingseaof death and the new epidemic has the poteatial
threaten the advances made to date. The same B&alesshows that increased life expectancy due to
improved cancer therapies is orl$ months Figure 1).
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Figure 1. Cumulative contribution to life expectancy increak&70—2000.

Many of the advances originated in Europe, thelresfusustained R&D innovation and cooperation
between academics, cardiologists, scientists, raohasiry. Notable among them have been the following
« diagnostic imaging tools including radiology anddiavascular ultrasound;
« new interventional procedures for arrhythmias aoricary artery disease;
- development and exploitation of drug families imtthg ACE inhibitors, statins, beta-blockers,
ARBs, and anti-thrombotic/thrombolytic agents;
» better understanding of CVD risk factors.

Now, however, Europe is facing a series of emergiagds related to cardiovascular health that
could threaten to overwhelm healthcare systems.rapielly ageing European population is a factot tha
creates significant problems with many long-ternplications. By 2050, the number of people over 50
will rise by 35% and over 85 by 300%. Even if tharent rates of diseases in these age groups remain
static, many millions more Europeans will suffarfr CVD.

There has been a dramatic rise in the detectieamlfio-metabolic disorders such as diabetes, while
obesity is also a major concérithe International Diabetes Federation reports dkiat 50 million adults
in the EU have diabettand that this number will grow to 64 million by @D Other research suggests
that 66% of these will die from heart disease aok&t? Recent work by the Chronic Diseases
Collaborating Grouy asserts that, globally, one in nine adults haseasured body mass inde80
kg/n?, while the International Association for the StusfyObesity (IASO) states that adult obesity rates
in some EU27 countries exceeds 2390 he incidence of atherosclerosis-related CVD ipeeted to

10



accelerate and adverse lifestyle factors such asee@rcise regimes, high fat and sugar diets aécwhol
and tobacco consumption continue to present miks,respecially in the younger population.

Against this backdrop, it is not surprising thatiacrease in the number of European deaths from
CVD and cardio-metabolic disorders is foredasiccording to the WHO, CVD and diabetes accounted
for over 50% of all global deaths from non-commabie diseases worldwide in 2008 and 30% of all
deaths, while the global cost of treatment overrteet 20 years has been estimated at a stagge2ihg $

trillion (Figure 2.1 oy N Diekstcs micllitieg
6% & s 1%

discar
i

12%
Figure Zlobal distribution of deaths from non-communicatiikeases (NCDs).

To illustrate the scale of the epidefaiced by Europe, we can look at forecasts madieeituSA.

The American Heart Association (AHA) warned in aalt Policy Statement that, by 2030, over 40% of
the US population will have at least one form of IL¥ This deeply concerning statistic has profound
health and socio-economic implications for Eurca] clearly demonstrates a compelling need for R&D
to come up with new treatment strategies and pitsdiat support those strategies alongside, ofsepur
prevention education.

Having noted the trends, and the difficulties istaining improved cardiovascular health levels,
cardiologists have identified a number of key aigaghich additional R&D is urgently required:

- treatment of chronic and acute heart failure, @afigavhen associated with preserved ejection

fraction;

« prevention and treatment of cardio-metabolic disgas

« treatment of arrhythmias, especially related tabtfibrillation for which there is 25% prevalence

in the 80+ population;

- development of more effective and safer anti-throticband anti-atheroma drugs.

It is therefore worrying to observe that, wh@novation is most needed, and indeed when the
likelihood of future export opportunities is higheR&D activity in Europe appears to be stagnatifige
CRT contends that European R&D activity should belsolute priority at least as long as cardioviascu
disorders remain a leading cause of avoidable death

The innovation landscape: Cardiovascular-related innovation in Europe is abtarized by
reductions in pharmaceutical R&D productivity ambsg evidence that CVD is no longer regarded as a
priority area. Research carried out by Thomson &eusuggests that global pharmaceutical R&D
investment has failed to keep pace with sales dgramtd may have fallen since 2088ver the period
2000-10, the analysis points to a 20% increasane-to-market for new drugs with, almost certairdy,
consequential increase in development costs. Tfiegegs clearly put pressure on those making
investment decisions to ensure the best retirigsi(e 3.

KMR Group, however, takes a different perdive and states that, while global pharmacdutica
R&D activity is still rising, it is actually tranating into fewer marketable produéidts research indicates
that the ratio of new molecular entities (NMEspeg-clinical development to those that eventualbken
it through to product approval has increased frazil 1(2003-07) to 30:1 (2007-11). This trend is
repeated at all stages of development and appear®tv a ‘kill’ policy at the first sign of risk.
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Figure 3Changes in pharmaceutical industry productivi@@-10.

shows that the number of new CVD drug developmeogrammes has dramatically reduced over
the last few years and that CVD has not occupigldee in the Top 5 active research areas since. 2005
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Figure 4. Active research therapeutic areas; 2000ther resdms identified that cardiovascular-related
R&D has experienced the biggest contraction in vidatgeneral decline in overall R&D activifThis

is reinforced by US data that confirm that, of 2@P0gs currently in R&D, just 312 are targeted at
CVD.Y Other US research shows the stark contrast bet@¥&ndrug development and CVD device
development? In the area of valvular heart disease, for ingtatitere are just two drugs currently in
trials, while the pipeline of new devices indicate®tal of 20 in trials or awaiting approval
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Figure Bipeline comparison; cardiovascular drugs and @svic

The investment shift onto devices and other medigsds including cancer, infectious diseases, and
neurology, although understandable, is neverthelestarbing given that CVD-related mortality remsin
the main cause of death, and cardiovascular mayh&lpredicted to sharply increase.

Europe's R&D investment crisis: The scale of the challenge facing Europe's pharutmed
companies is shown in recent resedtdhy the European Federation of Pharmaceutical Inidss
Associations (EFPIA). This highlights that out df0® R&D ‘starts’, just one makes it to product lakn
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while the Economist suggests that each new druchiieg market will cost an average of €1.3 billian t
develop® The decline in European cardiovascular R&D proiditgtappears more marked than in other
jurisdictions. This has been widely attributed toporate pressure for higher returns on investr(lRot)
from development projects in response to rapidiing development costs driven by changes to Europea
regulatory and clinical trial processes.

In a recent interview, Sir Andrew Witty, Chief Exgive of GlaxoSmithKline, highlighted that the
European market no longer drives investment dewsia the way it once dith. He particularly cited
pricing pressure and noted that year-on-year regzhgtof 6—7% were normal. He added, ‘Europe is
saying it's not very interested in new productsloksn't mean we're not going to develop them {wojge
but we're going to prioritize countries that wamfptioritize innovation and that's clearly Ameridapan
and some of the leading countries in emerging niarke

European R&D is characterized by high costs dukerigthy timescales and a complex approval
process, exacerbated by high wages and operatopahndituré? This combination of rising cost and
reducing revenues is clearly an unsustainable withough Europe's 2001 Clinical Trials Directive
established very high standards of patient safehas led to an environment that delays time-toketa
and has deterred investment. Analysis shows a 2b-efgrease in the number of clinical trials coneddct
in Europe between 2007 and 2G4 Eurther evidence of the deteriorating situatioprisvided by research
showing that the number of NME marketing approigtagnating?

While reaffirming its total support for patient egf, the CRT welcomes the announcement that the
Clinical Trials Directive is to be revised whiletimg that new procedures will not be ready untilegtst
2016. It is vital to ensure that over-zealous bitregid risk assessments do not delay this important
initiative, and that it addresses major imbalaringte scale of patient trials under which oncologygs
can gain approval with far smaller and faster ttegfon programmes than cardiovascular—yet another
factor deterring CV-related investment.

Time-to-market is the crucial factor in making istment decisions. With a patent life of 20 years
and a typical end-to-end approval process in Eutiogiecan exceed 15 years, there is only a shodaw
to fully exploit intellectual property value. Redng the process by just 1 year will have profouedddits
to ROI and to where R&D investment is committede Thcent closure of mainstream R&D facilities in
Europe by companies including Astra Zeneca, MefBlgxoSmithKline, Pfizer, and Sanofi is clear
evidence of an investment crisis that has to baesddd and a regulatory environment that must be
simplified.

Moving beyond the complexity of the regulatory eowiment, there are other factors which are
contributing to the decline in CVD-related innowetiin Europe. These include the following:

« Fragmentation on a number of fronts:
o —each European country imposes unique pricing@intbursement systems;

o — research projects by government, academia, #wehbdies, and industry display
multiple levels of responsibility;
o —'Open’ markets encourage cross-border paraheling.

» Austerity-led cost reduction programmes impactipggc delay payment terms and increase the
commercial risk of supply contracts.
» Costly post-approval regulatory demands affect plaao-vigilance and marketing processes.

Innovation matters: Innovation in Europe flourished because of regdldtdrastructure, highly
qualified and motivated scientific talent, open keds, and political stability. The European inteflaas
made significant contributions to techniques ardtments, with many notable achievements.

Innovation matters most, of course, to Europearep&t Improving the quality of life should, in
itself, be the fundamental reason to resolve timevation gap. However, innovation in cardiovascular
R&D also matters to taxpayers. The estimated firgtwirden of CVD is currently €196 billion annuall
of which €105 billion is direct healthcare coststhwa further €47 billion assessed as the loss of
productivity across the European economy due tkneis and absence and €44 billion as the costs of
informal family-based care.

In addition, pharmaceuticals is a strategic inqustcross Europe. Its economic importance is
demonstrated by 2010 estimateshich show a trade balance of €70 billion onlteteports worth €270
billion, and total employment of 640 000. R&D alommploys 115 000 highly qualified staff, and has an
annual budget of €27 billion. This represents 1fkwope's total business R&D investment across all
industrial sectors.
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The lack of CVD innovation inevitably has consequem Shifting the focus of R&D from
cardiovascular to other medical areas may welsashort-term business imperatives but does ngttun
improve CVD morbidity and mortality. Shifting thedus of R&D away from Europe will have a major
impact on economic performance, social cohesioth saientific knowledge.

Despite current concerns, Europe still offers pasiadvantages as a location for cardiovascular-
related R&D:

« established EU-wide processes for quality contnol @egulatory approval;

« extensive, mobile talent pool including experienceskarchers;

- proximity to leading universities with a track redon innovation and fundamental research;

« track record of collaboration between industry anddemia;

« access to important data sources;

« EU funding and support for innovation;

- established government research organizations;

« pan-European cooperation.

Recommendations:Stakeholders should urgently come together in anfioto openly discuss the
issues raised in this article and allocate actidssa minimum, the participants should be drawmfitbe
EU, national healthcare authorities, national fo®nministries, academia, medical societies, and
representatives of the pharmaceutical and mediedlce industries. The agenda needs to focus on the
following:

- to undertake a review of the issues that are djiR&D investment to other jurisdictions;

» to develop and implement a strategic plan thatremgethe decline in cardiovascular-related R&D
in Europe;

- to simplify the clinical trials environment for neBV drugs and devices;

- to better target EU funding and investment through,instance, tax incentives and sponsored
development programmes;

« to encourage Europe's pharmaceutical industryyeldp the necessary drugs;

« to consolidate and extend Europe's proven sciemgifidership and successful track record;

» to review patent duration in the context of devaiept timescales and scale of investment;

» to encourage cross-border and cross-disciplinatoothtion and networking;

« to improve communications between professional iosagcular and cardio-metabolic
communities and the pharmaceutical industry onsiae, and patients on the other.

Call to action

The CRT invites:

« EU institutions and national governmerits commit to steps that establish a more favoerabl
environment for cardiovascular R&D however it inded.

- EU institutions and national governmendsallocate additional public funding to encouragare
cardiovascular R&D programmes and respond to tteatlio public health.

« policy makerdo measure and analyse the cost of inaction cardpaith the benefits of a vibrant
cardiovascular R&D environment.

« policy makergo investigate and propose forward-looking regulaimeasures that balance patient
safety with a climate for genuine R&D innovation.

- pharmaceutical companids review the commercial risk environment relatiogcardiovascular
R&D and reassess investment decisions in lightefiotential epidemic.

- cardiologists and scientist® make concerted efforts to identify further re@d CVD, prioritize
them, highlight them, and lobby for pre-emptive ding to address the expected increase in
NCDs.

These actions, together with aggressive promoti@revention strategies including lifestyle factor
changes, can address the threat of a cardio-metamidiemic in Europe.

Conflict of interest: The views expressed in this article represemrsensus of the authors and do
not necessarily reflect the views of the organaregithat employ, retain, or contract with the atgho

Footnotes

« The opinions expressed in this article are not seardy those of the Editors of theuropean
Heart Journalor of the European Society of Cardiology.

« ¢t CRT member organizations are Abbot Vascular,@A&&neca, Bayer Healthcare, Boehringer-
Ingelheim, Bristol-Myers Squibb, GlaxoSmithKline,Hoffmann-La Roche, Medtronic, Merck,
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Novartis Pharma, Pfizer, Philips Medical Systemandi, Servier International, Siemens, St Jude
Medical.

« Published on behalf of the European Society of ©&rgy. All rights reserved. © The Author
2013. For permissions please email: journals.peionis@oup.com
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The First Reversibly Binding Oral P2Y,, Receptor Antagonist

L.Kopaleishvili *, 1.Jashi ?
Acad. G. Chapidze Emergency Cardiology Center *, Institute of Clinical Cardiology 2

Oral antiplatelet therapy including a platelet P2¥eceptor inhibitor is a cornerstone of
antithrombotic treatment in patients with acuteocary syndromes (ACS) with or without ST-segment
elevation and in patients undergoing percutaneau®nary intervention (PCI) [1]. However, the
thienopyridine clopidogrel, the most widely usedviPZinhibitor, has a number of important limitations.
First, the irreversible inhibition of platelets {f@enopyridine characteristic) that persists thtoug the
lifetime of the platelet may complicate managemenpatients who might require surgery and would
therefore be at increased risk of bleeding. Secolubidogrel requires hepatic conversion to anvacti
metabolite (a thienopyridine characteristic), réaglin delayed onset of effect and posing the e
for variable interindividual platelet effects assded with variable metabolism [2]. Third, meandksvof
inhibition of adenosine diphosphate (ADP)-inducddtglet aggregation observed with clopidogrel are
modest and responses to this agent are variablaBliding hyporesponsiveness that has been atedci
with increased risk of adverse clinical outcomel [Fhese drawbacks may be partly overcome with
prasugrel, a new thienopyridine agent that is naffieiently metabolized to its active form and whkos
magnitude and consistency of platelet ADP inhibiti® greater than clopidogrel [5].

Ticagrelor (AZD6140), the first reversibly bindirngal P2Y;, receptor antagonist, has the potential
to address many of the limitations of thienopyr&dtherapy. Here, we review evidence demonstratiag t
ticagrelor (1) is not a prodrug and therefore does require metabolic activation, has a rapid and
reversible concentration-dependent inhibitory dff@t the P2Y, receptor, and appears to offer a wider
separation between antithrombotic effects and bhgetime in preclinical models; (2) provides greate
and more consistent inhibition of ADP-induced pktteggregation than clopidogrel without an inceeas
in major plus minor bleeding in phase Il studie®} ¢ffers the potential for greater flexibility ithe
management of patients at risk for thrombotic evehte to rapid onset and offset of antiplateledcaff
and (4) may also exert antithrombotic activity beglatelet inhibition by inhibiting P2¥-mediated
vasoconstriction in vascular smooth muscles.

Phase Il studies have shown that ticagrelor treatmeduces rapid, high, and consistent inhibition
of platelet aggregation (IPA), with degree of IRHlecting plasma drug levels, with no increase ajan
plus minor or major bleeding rates compared withpiclogrel. Ticagrelor treatment was generally well
tolerated in these studies. Safety findings inaud& apparent dose-related incidence of dyspnea, a
greater incidence of mostly asymptomatic ventricpkauses in ticagrelor patients, and a mild in@eas
uric acid levels.

In the DISPERSE trial [6], 200 patients with stabltherosclerotic disease were randomized to
ticagrelor 50 mg (n = 41), 100 mg (n = 39), or 2089 (n = 37) bid or to 400 mg qd (n = 46) or to
clopidogrel at the standard maintenance dose ah@lay (n = 37) for 28 days along with aspirin (75—
100 mg/day). The main pharmacodynamic measure makition of ADP-induced platelet aggregation
(20 uM ADP) measured by optical aggregometry, and thmamy tolerability measure was the incidence
of adverse events.

Ticagrelor treatment was well tolerated. Bleedirmswhe most frequently observed adverse event;
all bleeding events, defined according to a sekedihitions modified from Clopidogrel in Unstablagina
to prevent Recurrent Events (CURE) criteria, weiromand considered mild to moderate in severity,
except for one major bleeding event in a patieceirkéng ticagrelor 400 mg qd. The incidence of tiag
appeared to increase with increasing ticagreloedbByspnea was also observed in ticagrelor patients
which appeared to be transient and dose-related290¢ases of dyspnea (23 in patients treated with
ticagrelor), 21 were considered mild and 8 moderatel none was associated with congestive heart
failure or bronchospasm. Overall, dyspnea lastedifioto 4 h in 6 of the patients, for 1 week oslas5
more patients, for up to 2 weeks in 4 more patjeiotsup to 3 weeks in 3 more patients, and forenor
than 3 weeks in 5 more patients. Other adversetgeecurring in at least 10% of a treatment groapew
dizziness and headache.

In DISPERSE-2, 990 patients (984 in safety cohwith non-ST-elevation ACS receiving aspirin
and standard therapy for ACS were randomized &gtelor 90 mg bid (n = 334), with a profile simitar
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ticagrelor 100 mg bid studied in DISPERSE, or 18)(m= 323) bid or to clopidogrel (n = 327) at &30
mg loading dose followed by 75 mg/day for up towleeks [7]. Patients in the ticagrelor group wesmal
randomized to a loading dose of 270 mg or no lgadiose, and patients undergoing PCI within 48 h of
randomization could receive an additional 300 mglopidogrel or matching placebo [8]; patients athg
receiving clopidogrel at study entry received difmgirel 75 mg if randomized to the clopidogrel group
Across all treatment groups, 66% of patients undatvdiagnostic coronary angiography, 43% had PCI,
and 9% underwent coronary artery bypass graftingB@). The primary outcome measure was the
Kaplan—Meier rate of major plus minor bleeding tigb 4 weeks.

Analysis of bleeding rates in patients undergoi®BG suggested the potential for clinical benefit
of reversibility of the effect of ticagrelor in tlsetting of invasive intervention [7].

PLATEelet Inhibition and Patient Outcomes (PLATOMis international, randomized, double-blind,
double-dummy phase Il trial examining the safaty afficacy of ticagrelor compared with clopidogirel
approximately 18,000 patients with either non-S@vation ACS or ST-elevation ACS [9]. This trial is
designed to test the hypothesis that ticagrelorpaoed with clopidogrel on a background of aspirift w
result in a lower risk of recurrent ischemic eveintsa broad patient population with ACS in a seftin
designed to reflect current and evolving medicatpce.

Patients are randomized to receive ticagrelorlaading dose of 180 mg followed by 90 mg bid or
clopidogrel at a loading dose of 300 mg, with pstovi for an additional 300 mg in patients undergoin
PCI, followed by 75 mg qd for up to 12 months. @atis already receiving clopidogrel at study entgy a
to receive a ticagrelor loading dose or matchirmggbo, followed by the daily regimen of either giedor
or clopidogrel. All patients are to receive aspiffis—100 mg/day). The primary efficacy outcomehis t
composite endpoint of death from vascular causgecardial infarction, or stroke. The primary safety
outcome is PLATO-defined and -adjudicated majoedieg; the criteria used in PLATO were identified
as constituting the most appropriate and clinicaiiganingful assessment of bleeding complications
associated with chronic therapy and are basedasethsed in CURE. Efficacy and safety outcomesoare
be assessed both overall and separately in patrtitsnon-ST-elevation ACS and patients with ST-
elevation ACS, and bleeding outcomes are to besssdein relation to timing of PCl and CABG. A
program for assessing the occurrence of arrhytieweats in which a subpopulation of patients undetwe
Holter monitoring for 7 days after randomization £n2900) and again at 1 month (n = 2000) was
completed in November 2007.

Conclusion: Ticagrelor is the first reversibly binding oral P2¥eceptor antagonist. It produces
plasma concentration-dependent IPA that is rapighiset and greater in magnitude and less varihble t
that observed with clopidogrel. The pharmacologid alinical profiles of this agent suggest thatnay
be capable of providing a high and consistent l@fedntithrombotic protection without a proportibna
increase in bleeding risk and will likely offer neorapid offset of effect than do current thienogiyré
P2Y;, inhibitors. These characteristics may improve twerall efficacy of antiplatelet therapy and
facilitate management of ACS patients, includingsthwho will or may require surgical interventiorda
thus would be at increased bleeding risk. Additilgnadicagrelor shows a similar safety and tolelifpi
profile to clopidogrel in phase Il trials and thomay provide a safe alternative to current therdpe
PLATO trial will provide information on safety arefficacy of ticagrelor in a broad spectrum of ACS
patients.
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Ischemic Cardiomyopathy: Some Diagnostic and Manament Aspects

T. Vakhtangadze
Research I nstitute of Clinical Medicine

Cardiovascular morbidity and mortality remains higtthe begining of 21st century, particularly

due to coronary heart disease. Differentiationighfemic and nonishemic cardiomyopathy is very
important for choosing appropriate treatment opgiddodern noninvasive tools (SPECT, MRI, Echo)
helps to evaluate patients with high specificityd asensitivity. SPECT remains gold standard for
evaluation and detection of myocardial viabilityas high predictive value, helps to distinguisthésuic
and nonischemic cardiomyopathy.
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Feedback the Alpha — Depenzin’s Concentrations indients with
Schizophrenia to Cardio - Vascular Diseases

B.Bzhalava, Sh. Petriashvili, Z.Gurtzkaia D., Zurabashvili
A.Aladashvili N1 Clinic; M. Asatiani | nstitute of Psychiatry

The aim of the peripheral blood of patients withigophrenia alpha - depenzin 1 - Revealing the
concentration of the heart - cardiovascular dis@asige body.

We have examined schizophrenia patients (meada@8 + 1.86 sec.). Including 26 males (mean
age 39,41 £ 2.39 sec.) And 13 females (mean ag@4452.44 sec ). 27 patients with severe forms of
schizophrenia (mean age 44.88 + 2.42 sec.). Ghforin of 12 patients (mean age 46.33 £+ 2.75 3e).
also examined 15 healthy volunteers (mean age 402084 sec.). Including 5 males and 10 females. Th
study included in peripheral blood alpha — depéazinncentration by of method the immunofermental.
The subjects participating in the study were digidato two groups. First group - patients with
schizophrenia, the second group - healthy volustéiére first group was divided into two subgroups,
first subgroup - Patients with coronary artery d&s and other subgroups - patients without coyonar
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artery disease. Statistical processing of the datealed statistically significant differences iiptea -
depenzinebis concentration according to the finst second groups (p <0.0001). In addition, statdi
significant difference between the first and secenbigroups (p <0.05). Suffered from schizophrenia
patients with alpha — depenzin’s high concentrati@y be a risk-factor of ischemic heart diseasdil Un
now, researchers and clinicians thought that thiegory of patients with ischemic heart diseaseand
increased rate of only their living conditions andntal health problems were associated with. Taeltse

of our study speaks to the fact that these patierag have a high probability of a variety of chioni
diseases can not be dependent on these factors.
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The Algorithm of Changes in Systolic-Diastolic Moton in Relation to Heart’s

Center of Gravity in Norm and Pathology

M. Rogava’, |. Tavkhelidze?
! nstitute of Genetics, Department of Biology, | v. Javakhishvili Thilisi State University
’Department of Mathematics, 1v. Javakhishvili Thilisi State University

“The heart is the axis of the world”
Terenti Graneli

Decreasing of heart's contractile function causgdcbrtain changes in myocardial fibers, is
reflected on the systolic-diastolic conformatiorf tlee “fractal belt” and heart structure architeatu
changes. Clinically those changes are encounterethd form of ventricle remodeling and volume
overstraining. The existing geometric-static or iseotating heart models made real-time modelinghas
process impossible so far. Professor |. Tavkhekdzgudy of geometric and dynamic characterisbics
Mobius-Listing band and mathematical analysis ef ititegrity of this object prompted the only po&sib
way to solve those problems [2]. Thus, the analsgjgresentation provided offered by him provides a
possibility to continuously calculate the volunfdélge moving (diastolic-systolic) body model masxiliy
approximated to the anatomic structure of the haartequired section of a time. Also using this
representation it is possible to control the shiffsheart’s center of gravity. All above allows tes
evaluate the state of the body under study in dyegfsontinuously). The presented algorithm alldmvs
a unified way to evaluate the actual state of thgept: such as heart functioning, hemodynamicciesli
and clinical manifestations (from the standpointpofsible aggravation of the disease and making a
correct prognosis), both before and after treatment
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Combination of Two Genetic Diseases Prader-Villi

Syndrome and Achondroplasia
(Case Report)

Kh. Pachkoria, Q. Natmeladze K. Khtarishvili, E. Adamia, S. Sakhvadze, V. Kakhnidze,
T. Shatirishvili, M. Enuqidze, N. Sharashenidze, A. Gogelia, M.Buleishvili, N. Ubiria
Tbhilisi State Medical University Clinic.

Authors identified 18 year old female with obesity, short stature (nanism), hypogonadism,
oligophrenia, severe constipation and black acanthosis.

She was born full term with short limbs, short 4* toes. From age of 3 months disproportionate
growth of head and abdomen was obvious. Teething started in age of 2 years and walking from 2.5
years, since 5 she was gaining excessive weight. Performance in school was poor, so was the physical
and mental development. Because of the pain in her feet and difficulties with walking she left the
school after 4 years of attendance. Eventually all these led to a frustration, anxiety and frequent mood
changes followed by polyphagia and obesity. She was suffering from severe constipation, no relief was
achieved by laxatives, there was a need for frequent enema administration.

On admission: skin on face dark, on posterior and lateral surfaces of the neck the bronze color,
rough, with horizontal folds, generally skin thick and velvety. Saddled nose, enlarged head, arms and
legs short, 4™ toes of feet symmetrically short, external genitalia hypoplastic and hyperpigmented,
highly arched gothic palate, dental caries, oligopamenoreic (once every 6 months)

X-ray revealed dysplasic changes in pelvic, femoral and ankle bones, deformed and small
femoral heads, osteoporosis in feet metatarsals and phalanges, distal phalanges of 4% toes are
undeveloped. GI tract X-ray showed delayed passage of contrast material with hypotonic intestines.

Mental development: Oligophrenic

So we have identified for the first time association of Prader-Vilii Syndrome and
Achondroplasia.

Prader-Villi Syndrome is believed to be caused by damage to the noradrenergic fibers of
hypothalamus. According to cyto-genetic study it is related with deletion on chromosome 15 in q11-
q13 zone and is sporadic in nature. Its incidence is 1:25000 live births (M. Molich 2008)

Achondroplasia is a congenital damage to the skeletal bones caused by mutations in the
Fibroblast Growth Factor Receptor 3 gene, it is a sporadic or autosomal-dominant condition with
incidence of 1:5000 to 1:40000 newborns (T. Vokes 2008)

Since 1989 there have been identified many associations of genetic diseases, however we could
not trace the literature of the association of these two diseases, Prader-Villi Syndrome and
Achondroplasia.
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Fig. 1. 18 years old girl with Prader-willi syndrome and Achondroplasia. Note short statue (Nanism, 110cm)
obesity (75 kg), rough dark skin (welwet like skin) and saddle nose.
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Fig. 2. Short legs are furrowed by horizontal skin folds.4™ toes on the feet are shortened in same girl with
Prader-willi Syndrome.

byg®.3. 0y0gg ©3o03gmxo 3OMGoedo, godgse Hobl hodgmg@omo, 9bsgodolgdb®o (3bgo®o, dydo,
30390303396 0Mgdgemo boggdwols dogga®o gobo (dogo sz0b@mbo).

Fig. 3. Welwet-like rough dark skin (Acantosis nigricans) and saddle nose in same patient with Prader-willi
Syndrome and Achondroplasia.
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b gm3m@aembo.

Fig. 4. X-ray showing short legs (Micromelia) shortened 4™ toes and osteoporosis in same patient.
by, 5. 33009 bmdol ggm®doGgdygeo dgeols mseggdo, dgbxol s do@dogol dgangdo ©oldmsboy-
M0 (33200 go00.

Fig. 5. Dysplasia of pelvic and femoral bones, deformed, small femoral heads in same patient with Prader-willi
Syndrome.
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Small Bowels lipoma Complicated with Bowell Obstruction
G. Megrelischvili, N. Khmaladze, L.Dzneladze, N. Ubiria

Isemsgols 89-5 3670603960 bssgsdycag e

Article presents the case of intestinal obstruction due to the lipoma, which happened to 74
year old men.

Ileoectomy with formation of side-to-side anastomosis was carried out. Signs of lipoma
were revealed at histological study.

The aim of the clinical case presentation is to drow attention of the surgeons the rare
amall bowel diseases.
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Fig. Ne1-2. 40 year old male with Chronic granulomatous disease and Defective Microbicidal activities of
Phagocytes. Note leproma-like face.
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Fig. Ne3. CT-scan showing thickened and deformed skin in mandibular region (indicated by arrows) in

same patient with Chronic Granulomatous disease.
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Fig. Ne4. CT-scan showing enlarged lymph no-des (indicated by arrows) in submandibular region in same
patient.
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Fig. N5-6. CT-scan showing enlarged lymph nodes in submandibular space chronic Granulomateus
disease.

Defective Microbicidal Activity of Phagocytes and @ronic

Granulomatous Disease
(Case Report)

Kh. Pachkoria, W. Meunargia Z. Gvenetadze, G. Nemsadze, | Tavsarashvili, |. Laliashvili,
L. Tsintsadze, N. Shengelia, M. Svanidze, L. Dzneladze, N. Ubiria, M. Enuqgidze
Tbilisi State Medical University, Cenral Clinic Ambulatory Department

The authors examined 40 year old male, who admitie@bilisi state medical university central
clinic out-patient department with diagnosis ofastic diarrhea. Medical history revealed that 3 gesgo
reddish nodules with purulent discharge startegpjgear on the patientfsce (chin), with gradual spread
of the process, after some time face taking leprlkeaappearance. The patient was prone to alcohol
abuse and had intermittent episodes of fever (3R & filtrative skin cancer was suspected.

CT scan revealed enlarged sub-mandibular lymph s¢skee the picture). The histomorphologic
study of the surgically removed facial tumorous nfation revealed, acantosis, hyperkeratosis,
diskeratosis, lymphocytic and plasmocytic infiliosit Earlier cytological study of the nodule puneta
showed elements of granulation and fibrotic tisswdsereas bacteriology revealed staphylococcusuaure
and streptococci. Immunologic study resulted innmedrrange of IgM, IgA, 1gG, T-Lymphocytes and
complement, decreased phagocytic activity (Phagscytdicator 60.0 N 80-90, Phagocyte index 5.0 N
11-15)

Thereby on the basis of given data, a diagnosjghafjocyte’s defective microbecidal activity and
Chronic Granulomatous Disease was made.

The patient was prescribed Interferon, Biseptol, broad spectrum antibiotacsd multivitamins.
Sadly the patient never re-applied to the clinidlsoresults of the therapy unfortunately are umknto
us.

Chronic granulomatous Disease is a rare condihaeording to A. Abasi(2011) (1:1000000) A.
Fisher(2012) (1:200000). In 70% of cases it is achkomosome linked disease whereas in 30% of cases
it is an autosomal recessive trait A. Abas (2011).

Mostly clinically manifested in children rather than adults, it is characterized by recurrent
infections of skin, lymph nodes, liver, lungs, Gidaurogenital tracts as well as micro and macro
abscesses, lymphadenitis and elevation of Erytied8gdimentation Rate.

Definitive role in diagnosis of the condition isaged by histomorphological and cytological
studies, which usually reveal granulation and fiicrdissue elements, lymphocytic and plasmocytic
granulomas (infiltrations). Laboratory tests shdwe tmonocytes with sharply decreased phagocytic
activity.
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Bariatric operation for the treatment of obesity and metabolic syndrom

O. Marshava, G. Parpalia
Medical Center “Neoclinics”

Example from our practice Patient Kh.K., Weight 225kg. height 164cm,(index86,6kg/m?). Clinical and
paraclinical researches ascertained the Metabolic syndrom. (arterial hypertensionhypercholesterolemy
hyperglycemy hyperinsulinemy,Was operated gastric bypass. After operation weight loss was 101kg.

and does not need anti hyperglycemy treatment. Supervision on the patiastts on. She continues a
normal life, works in childrensgarden.
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Fig. 1a. Hypertrophic Gingivitis in maxillary region, completely covering teeth in Cowden’s Syndrome before
operation.

LY.1d. 03039 5350TYNGBO M39M300L 8999y - 39dMPBs 30w gdO;

Fig.1b. Same patient after operation the teeth have appeared.

LYO.19. 03039 93900TYMRBO - FoOEHYBs 0oL §398 FodmMbo@wo 3560l 3s30¢Ms,

Boh3969005 olGoom.

Fig.1g. Skin papiloma (indicated by arrow) in same patient with Cowden’s Syndrome .

bE.1¢0. 3039H.GHOMB0Mo 30by03030 3905 Yool JosdmTo Jmrosbo

R0M53L JO0EgdL, M39M(3053Y;

Fig.1d. Teeth are completely covered due to mandibular hypertophic gingivitis.
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Fig.1e. Same patient after operation, teeth have appeared.

bLYM.13. 03039 5350IYMGBOL VOHAOWGOOL 30LEHMINOBMELMY0YMHO LKYHI00. FoTMbIGME0s
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Fig.1f. Histomorphology showing fibromatous gingivitis in same patient with Cowden’s Syndrome.
b.25-20. 30390GHOMBOO 40630303 0L Bo3OMIMOBMEMY0IHO LBLMO;

Fig.2a-2b. Hypertophic gingivitis in Cowden’s Syndrome.
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Fig.2g. Histomorphology showing fibromatous gingivitis in Cowden’s Syndrome.
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Fig.3a, 3b, 3g, 3d - Hypertopic gingivitis in Cowden’s Syndrome.
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Fig. 3e-3f - Histomorphology of fibromatous gingivitis in Cowden’s Syndrome.
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Fig. 4a. Tongue papilomas in Cowden’s Syndrome.
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Fig. 4b. Skin papiloma in axilary region in same patient with Cowden’s Syndrome.
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Fig.4g. Verrucous leucoplakia of tongue in Cowden’s Syndrome.

bE.55. 93503YMB0 (193006357 BgboL ByoOHMBOdOMIsGHMBom, 03MbmyEMdYwob-A-ls
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Fig. 5a. 28 year old female with Recklinhausen’s Neurofibramatosis, severe malabsorption and selective IgA
deficiency.
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Fig. 5b. CT-scan showing large tumor on left femoral head in same patient with Neurofibromatosis.
b©.65. 40 ferol 95953530 69300635 BgboL bgo@mMmu0dGMIsGMbom, ddodg oesdlmMdE00m,
bBBIBOBTO® s sEHJLOOM. 9330 0gm BoGEsbowro byoMHMmzod®™MIMwo Lodlogbol Mogol G306y
Bghmasbyg, Mog 3mI3099EHIOMO GHMIMYMIBO0M OGO . 0L B5B3969000 bgoMMmBOdG™ToL
Bgfms dmy®dm G306y s dgmmbyg 356 3M3Fbg.

Fig.6a. 40 year old male, suspected neurofibroma compressing the brain confirmed by CT-scan.

bLME.60. 00539 5350YMRL 9BoL 398 LEBYIHFY39 X0MIZWIOBY OO BMToL > bMIs,

Fig.6b. Same patient with large sublingual salivary gland adenoma.

bE.63. 30830993 IOMEO GHMIMYMIBO0M J5dM3w0bs BIoOHMBodOHMIOL BYfires Ima®mdm F306%g o
09-4 3563139, bmdoom 4X6 LO.

Fig.6g. CT-scan showing neurofibroma 4X6 cm in size, compressing brain stem (medulla oblongata) and 4
ventricle.

b)6.60. 00539 535009gMBL 53Mm339079L LodLOZby dmyMdm 3H30b%bg, Bmdom 6X410. 30LEHMINOBRMMFO0M
299030bs BYoMHMB0dOMI> OL3WsHBoOL Qo69dg;

Fig.6d. Histomorphology showing Neorofibroma without Dysplasic in same patient.
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b.75.78. 535000913900 3500gvyb0L LodgEHMm0MEo Wo3mdsGmboo.

Fig. 7a-7b. Patients with Madelung’s Symmetric lipomatosis.

bE.7g. 30030GHIO0 GHMIMYMR305 J5gbaol LodgEMOwEo 03MmTsGHMBOL EOML. hbL
MBHsMT>BMO LoALogbg FwysLsys®do.

Fig. 7g. CT-scan showing large lipoma in mediastinum.

bLME.85; 8d; 8y - 3OMABHIMLOL LobEOMTO (Fstx3965 AL, bgwrol s Bgbol BmIgdTo Imds@gds
05603bgbsLmsb gedmgdom).

bE.8¢. 03039 9350TYMBO 3OMBOET0, 3965 hbL gmEd39MHEOL 33390000 EIBMOTSG0S.

Fig. 8a, 8b, 8g, 8d- Right sided breast, hand and leg enlargement (hypertrophy) with chest deformity in Proteus
Syndrome.

b©.9. IoMx 3965 B9ToligdEo X 06330l 3339000 3039MH3EB0s (FglodErms 5Ebmads) 3MrMEHIMLOL
Lob®MMIol EOHMU.

Fig.9. Rith tonsilar hyperplasia (possibly adenoma) In Proteus Syndrome.

Cowden’s Syndrome and Related Diseases
(Cases Report)

Kh. Pachkoria, Z. Gvenetadze, S. Kemoklidze, A. | sakadze, |. Tavzarashvili, | .Simonishvili,
M.Chkhaidze, L.Tsintsadze, A. Murmanishvili, E.Adamia, M. Svanidze, N. Shengelia, D.Shelia,
M.Kortushvili, L. Dzndladze, G. Gvenetadze
Tbilisi Central Clinical Hospital

The authors studied 6 cases of Cowden’s syndrome, 9 cases of Recklinghausen’s
neurofibromatosis, 8 Madelung’s symmetric lipomatosis and 2 cases of Proteus syndrome.

Described by American doctors in 1963, Cowden’s syndrome was named after the family in
which it was first reported. The family members were suffering from various kinds of benign tumors
in thyroid and mammary glands, uterus, ovaries, gallbladder, skin, large bowel, liver, oral cavity.
Cowden’s syndrome also known as Multiple Hamartoma Syndrome occurs in 1:200000 people. The
disease causes are unknown though in 80% of cases it is related to PTEN(Phosphatase and Tensin
homolog) gene mutation. PTEN gene located on chromosome 22-23 10q, normally controls a tumor
suppressor phosphatase. Mutations in PTEN gene cause several other genetic and sporadic tumors,
such as Recklinghausen’s neurofibromatosis, lipomatosis, Proteus syndrome, Fibromatous gingivitis
and others (Chen and Hagich 2006)

Figures 1a, 1b - Show a patient with Cowden’s syndrome and hypertrophic gingivitis covering
both upper and lower teeth.

Figures 1b, le - Show the patient after operation. Teeth have appeared.

Figure 1f - Histomorphological study of gums reveals a Fibromatous gingivitis.

Figure 1g — Same patient with 10 mm papiloma in right axillary fossa with a significant growth
of the papiloma during last two years. Smaller 3-4 mm in size papilomas are on right temple, forehead
and periorbital outer surfaces.

Figures 2a,2b, Hypertrophic gingivitis in Cowden’s Syndrome.

Figure 2g, Histomorphology showing fibromatous gingivitis in Cowden’s Syndrome.

Figures 3a, 3b, 3g. 3d — Hypertrophic gingivitis in Cowden’s Synrome.

Figures 3e, 3f — Histomorphology showing fibromatous gingivitis in Cowden’s Syndrome.

Figures 4a, 4b — Tongue and axillary papilomas in Cowden’s Syndrome.

Figure 4g — Verrucous leukoplakia in Cowden’s syndrome

Following figures are related to Recklinghausen’s syndrome (fig 5a, 5b.)
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28 year old female with neurofibromas on her neck, cafe au lait spots on back and large
abdominal tumor in left lower quadrant verified by CT scan, was suffering from diarrhea and severe
IgA deficiency. On laparotomy massive tumor was invading magistral blood vessels. Case was
considered inoperable. The patient died on 4 postoperative day.

Another patient 40 year old male (fig. 6a) with a short stature (subnanism, 140 cm) weighing 40
kg was suffering from severe diarrhea and ataxia. CT scan showed a tumor in size 46 mm, compressing
brain stem (medulla oblongata and 4" ventricle) Fig 6b. Same patient with large sublingual salivary
adenoma. Fig 6g. CT-scan showing neurofibroma 4X6cm in size, compressing brain stem (medulla
oblongata) and 4" Ventricle. Fig.6d. - Histomorphology showing Neurofibroma without dysplasia in
same patients. Surgery was performed. Histomorphological study revealed benign neurofibroma,
without dysplasia (Fig. 6d). Surgical treatment resulted in full recovery from diarrhea and ataxia.

Following figures are related to Madelung’s Symmetric lipomatosis (fig 7a, 7b.)

73 year old male with a large mediastinal tumor, supposedly lipoma, seen on CT scan (fig. 7g)
was suffering from respiratory insufficiency and shortness of breath.

Following figures represent Proteus syndrome. Patient with enlarged right breast and
significantly hypertrophied right extremities (fig 8 a, b, g, d.).

Figure 9 shows unilateral tonsilar hypertrophy in Proteus syndrome.

So the authors tried to relate Cowden’s syndrome to the similar diseases like Recklinghausen’s
neurofibromatosis, Madelung’s Symmetric Lipomatosis, Fibromatous gingivitis, Proteus syndrome on
the basis of PTEN gene mutation.
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Y Ogols bgosdo@ymmo yeoim3dm@gobo, Omdgmoi gbpmmgmy®, g3omgmad, ©gbo®o-
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Inhibition of VCAM-1 Mediated Cell Adhesion In Dynamic Adhesion Assays

N. Jakhutashvili, I.Jashi
Cardio-Reanimation Centre, Ltd

BACKGROUND: Lots of studies demonstrated increasggression of endothelial Vascular Cell
Adhesion Molecule-1 (VCAM-1) in areas of early atteelerotic lesions of ApoE-deficient mice and
rabbits. Also in humans with atherosclerosis thghHWCAM-1 expression in advanced atherosclerotic
lesions were established. VCAM-1 plays the speciile in primary leukocyte adhesion identified as
Rolling as well as at final so called Spreading dredhering. MATERIAL AND METHODS: The
meaningful attempt to inhibit the monocyte recruitrhis the functional blockade of VCAM-1 througle th
expression of concurrent fusion protein followirfte tappropriate transfection. CD7/VCAM-1 fusion
molecule was designed containing the intra- cellgpart of VCAM-1 and the extracellular and
transmembrane part of CD7 in order to interferehwihe cytoskeletal anchorage of VCAM-1 in a
dominant negative manner. The functional conse@gent transfection with the generated fusion protei
were investigated in an immortalized (human micsovéar endothelial cell line-1, HMEC-1) endothelial
cell model.

CONCLUSION: Since monocyte recruitment into athelm®tic plagues causes disease
progression, blocking of monocyte adhesion to tbssel wall by local transfection of endotheliallxel
with a gene expressing a functional blocker of VGANNay offer a novel therapeutic approach for the
local treatment of atherosclerosis in coronary eawebtid arteries. The successful blockade of moteocy
adhesion and rolling was demonstrated in adhesisaya under dynamic flow conditions using HMEC-1
endothelial cells expressing recombinant VCAM-1 vesll as activated endothelial cells. Monocyte
adhesion to confluent monolayers of activated (TN&+ IL) or non-activated HMECs was investigated
using a parallel plate flow chamber. CD7/ VCAM-Jrsfection significantly reduced the rolling,
adhesion and migration of monocytes. Thus, the mym#low assays have shown the dominant negative
inhibition of leukocyte adhesion to endothelialisel
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Melatonin - Physiological Rolein Organism and The Influence on Liver
Regeneration in Experiment

Al. Tavartkiladze, T. Petriashvili, T. Sordia
Martin D’Abeloff Laboratory — Georgian Cancer Resezh Center
Thilisi State Medical University

Small fir tree cone is seen in the geometric ceafahe brain. This is exactly what epiphysis —
special endocrine organ looks like, its weightuistj0.1 gr.

4 thousand years ago old Hindu called it conoid ybodhey thought its functions were
fortunetelling, clairvoyance, and also judgment andlysis of former reincarnations.

In XVII century the French philosopher René Deszarteveloped tract on pineal body, where
called it “a place for soul”. Earlier Leonardo dan®f expressed the same idea.

The diameter of human pineal body amounts to 3-4 mranimals — even less. It is hard to find it
during the experiments on mice and rats. This reguiigh resolution magnifying glass or it is nseeg
to cut off quadrigeminal plate to differentiate @psis tissue from optical and auditory structuifser
fixation and paraffin-embedding.

Initially, it seemed that this tiny organ had naeapl importance for the organism. Though the
discoveries of the recent half of a century stepstep reveals its secrets and what is most impoftan
proves the opposite i.e. epiphisis plays one ofntlag roles in the organism. Once again, it malesrc
that size means nothing.

Function of pineal body was unclear to medical estyctill the mid 28' century, when American
dermatologist A. Lerner (who was looking for effeetcosmetic lightening substance to treat pigmgnta
dermatosis) paid attention to article published917 by British scientists F. Allen and K. McCoveho
stated that tadpoles body color lightens if theyfad with pineal body extract.

Lerner found this statement extremely interesting evited well-known American biochemist J.
Axelrod and the whole team of researchers, inclyditochemists, dermatologists and endocrinologists.
They processed tens of thousands pineal bodiesattle do obtain several grams of substance that
significantly lightened the frog’s body. This isvina new hormone — melatonin was discovered and
named due to the above mentioned quality.

The mystic role of pineal body seemed to be undedsiand J. Axelrod was awarded the Nobel
Prize in 1970. Although one puzzle solving wasdaettd by emerging of others. Different specialty
scientists became interested in Melatonin reseaftiey found that Serotonin represents the direct
precursor of Melatonin. Serotonin is a biogenouganwith a wide range of activities. Besides thairr
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it is found in the Enterochromaffin (EC) cells (iKhitsky cells) of gastrointestinal tract, and notyo
there.

It was found out that Melatonin regulates pigmergtabolism, sexual functions, circadian and
seasonal rhythm, cellular maturing and divisioncesses, participates in formation of visual anebrcol
perception, sleep and wakefulness, etc.

In 1973 Russian histochemist N. Raikhlin becameresgted if amount of Melatonin produced in
pineal body was enough to fulfill functions depemgdion it at a level corresponding evolutionary and
genetic state of a live system. The research prabedl it is not enough. Then Raikhlin started
investigation if Melatonin synthesis was possiblgh{ outside intervention) in EC cells, where itgural
precursor — Serotonin is synthesized. Answers i® dbestion could be different: 1. Yes, synthesis i
possible; 2. No- Serotonin is the final producKaeidchitsky cells. They did not know how to proveals
there was no histochemical method for Melatonimiifieation. They decided to repeat Lerner’'s and
Axelrod’s experiment, only use appendix insteaémphisis. Why is appendix needed? Actually, tkis i
exactly mucous membrane of appendix that contapsaally big amount of EC cells! The experiment
was successful — the extract lightened the frog ski. EC cells produce Melatonin. There was a time
when appendectomy was rather popular even foritsenhild pain. Than it was found out that people,
who had appendectomy in early ages, were undeinttreased risk of colon cancer. |. Kvetnoi was
leading these experiments.

Afterwards Melatonin was found in endothelial celtgast cells (the latter are met almost in every
organ, they contain different substances in granéer administering Serotonin and Melatonin tlaeg
accumulated in these cells and transported to tieeded place”), gastrointestinal tract, heartnaeti
genital system, thymus, leucocytes and thrombocytedissolves in water-soluble, fat-soluble, passe
through all barriers, penetrates everywhere, hasrigceptors (one of them nuclear); is found imglige
organism; seems to be universal!
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Fig. 1
Regulation of melatonin production and receptorcfiom. Melatonin is synthesized in the pineal
gland and in the retina. In the pineal gland, negiat (MLT) synthesis follows a rhythm driven by the
suprachiasmatic nucleus, the master biologicakcldeural signals from the SCN follow a multisyriapt
pathway to the superior cervical ganglia. Norepimae released from postganglionic fibers activates
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and B;-adrenoceptors in the pinealocyte, leading to e®es in second messengers (i.e., CcAMP and
inositol trisphosphate) and the activity of AA-NAThe rate-limiting step in melatonin synthesis. The
system is dramatically inhibited by light, the ext cue that allows entrainment to the environment
light/dark cycle. The photic signal received by thetina is transmitted to the SCN via the
retinohypothalamic tract, which originates in a setbof retinal ganglion cells. Pinealelatonin thus
serves as the internal signal that relays day lergjtowing regulation of neuronal activity (MTand
circadian rhythms (M7, MT,) in the SCN (Dubocovich, 2007), of neurochemiaahction in brain
through the MTand MT, receptors (Dubocovich, 2006), of vascular toneough activation of
MT, (constriction) and MZJreceptors (dilation) in arterial beds (Masana let 2002), and seasonal
changes in reproductive physiology and behaviarugh activation of MT receptors in the pars tuberalis
(Duncan, 2007). The pars tuberalis of the pituitgland interprets this rhythmic melatonin signatl an
generates a precise cycle of expression of ciroagimes through activation of Mieceptors. Melatonin
synthesis in the photoreceptors of the retina ¥mloa similar circadian rhythm generated by local
oscillators (Tosini et al., 2007). Activation of M@nd MT, melatonin receptors regulate retina function
and hence transmission of photic information to linain (Dubocovich et al., 1997). [Adapted from
Dubocovich ML and Masana M (2003) Melatonin receignaling, inEncyclopedia of Hormones and
Related Cell Regulators (Henry H and Norman A eds), pp 638—-644, Academeas$} San Diego, CA.
Copyright © 2003 Academic Press. Used with permis$i(from; http://pharmrev.aspetjournals.frg

From 1985: Pineal body is proved to a biologicalckl besides, it has demonstrated anti-cancer
activity in experiment: the cancer growth slows emalrtificial lighting;

I. Kvetnoi’'s experiments showed that Melatonin leirethe serum of patients with early stage
cancer is increasing 1.5 — 2 times compared to alpramnd is significantly decreasing after metastati
growth.

At the same time, I. Levin (Russia) found out tdirnal excretion of Melatonin in cancers alter,
and this can be considered for early cancer detecti

G. Deineko (Russia) demonstrated that one thirdcarficer tissue cells synthesize different
biogenous amines, including Melatonin;

As a rule, cancers producing Melatonin grow sloahyd clinically progress in a more benign
manner. It might be manifestation of organism’$-pedtection;

It was suggested to “attach” cytostatic substantesMelatonin antibodies so that after
administration they would accumulate in cancerscafid destroy them. Still there is a questioncareer
cells producing Melatonin or are they accumulatit®y Though the experiment demonstrated, as
mentioned above, that they also synthesize othmgebious amines. Still it is not excluded that they
accumulate them, or both mechanisms work togetancer cell (gradually) has less ability to produce
something — as it is a classical mutant and evénttaan't even divide!

The following steps are especially interesting bady knows yet the overall role of Melatonin.
The scientists established that activity of hyplatinus increases in the course of life. This is rieiteed
genetically and is linked to hypophysis. The agingcesses, cardio-vascular problems, cancer gramdh
even biological death are related with increashyipothalamic activity and reaching the certain tiofi
this activity! Outstanding Russian pathologist laMovsky wrote: “in principle, every human being
should once die of cancer, but simply not everydmes to “own cancer” development time”.
Mathematical analysis showed that activity of hyyaddmus could reach its critical - fatal for orgami-
level not by 80, but rather earlier if it was ngtposed by epiphysis. Professor A. Khalimsky (Ryssia
wrote: “in the hands of smart endocrinologist Mefah could become one of the strongest means dgains
the worst enemies of mankind — arterial hypertensaging, cancer, death”.

Since 80-ies international periodical “Journal afdal Research” (USA) and also annual collection
with the same title have been published, editorofedBsor Russel J. Reiter (Texas).

Melatonin, Telomerase and The Regeneration Liver Tissue of the Rats

From the songs of my childhood | can remember ol song: " The cranes are flying far and they
will never come back, the rumour is spread ..Thé author of the song text assumes that the cizares
not come back , but he/she can't bear the thoughismg lovely birds and adds: " it's a rumour !"
However ,| am saying once more he lets the thotlgiitmaybe the cranes won't be back any more .... |
loved this song and while listening sorrow usedrtter my soul quietly. Although | knew that birdsurn
from warm countries ... And still there was somaghominous in those " never come back." Then r afte
so long in one monograph | read the following: Ckapecies has it's own quantity of wing wavingera
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which the bird dies ." ..yhat's where that subcmmsc sorrow came from... mine or of that song text
author, as we mentioned above... Yes, it's sopthanism tissues , cells "get worn" while acting get
restored too; The only bad thing is that with aggamage of cells exceeds their reparation i. e. the
mentioned fact becomes expressed with aging! Eeesgiture turned to have its own strictly defined
potential, after which the life expires. Then whisrénmortality? Only in

fairy tales ? "The truth used to be written in yatiails , the truth , written in a creative andirya
way " ,-"In fairy tales , many secrets of nature axplained in "fairy" language ,many things thag a
unsolved and not clear at all! "... Then wheremortality? The water or spring of immortality ? Mbgyit
is nearby , here next to us...

The human liver has a remarkable capacity to rege¢e, as demonstrated by its growth after
partial hepatectomy, which may be performed for dunmesection or for living-donor hepatic
transplantation. The popular image of liver regatien is the daily regrowth of the liver of Prometis,
which was eaten every day by an eagle sent by @us was angry at Prometheus for stealing theesecr
of fire, but did he know that Prometheus’s liverukbregenerate?). The reality, although less driasyiat
still quite impressive. In humans, resection ofragjmately 60% of the liver in living donors resiin
the doubling of the liver remnant in about one rhont

The essence of genes chromosome telomere shgtenimteresting. The limitedreplication
ability of the cell can be explained by the folloygi During each division, thechromosomal endings go
through the unfinished replication (telomere shartg). Aftereach division telomeres shorten, that
ultimately causes stopping the cell division. Tedoes are important in stabilization of terminaltpaof
the chromosomes and also their fixing atthe nucleasrix. Telomeres gradually get shorter in later
passages of the culture and also in older peamé'sultures. Telomeres are the longest in speynaids,
they are longer infetus than in an adult.
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Fig. 2

The growth-factor-mediated pathway. Vascular enel@h growth factor (VEGF) binds to
endothelial cells, which triggers the release ef tiepatocyte growth factor (HGF) precursor, pro-HGF
from stellate cells. The urokinase-type plasminogetivator (UPA) and plasminogen proteases cleave
pro-HGF, which releases HGF. HGF binds to the Meteptor on hepatocytes to activate the
phosphatidylinositol 3-kinase (PI3K), AKT and Sé&se signal-transduction pathways. HGF signalling
releases transforming growth factor (T@Bhd other downstream signals that are shared thith
cytokine-mediated pathway, such as AP1, Jun an@maihal kinase (JNK), phosphorylated extracellular
signal-regulated kinases (pERKs), CCAAT-enhancedibig protein (C/EBH) and insulin-like-growth-
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factor-binding protein (IGFBP)1. These factors @reposed to activate target of rapamycin (TOR),
although this remains to be established, and ¢aidd to cell-cycle transition by increasing theregpion

of cyclins D and E and reducing p27 levdl4.The cytokine-mediated pathway. Molecules thatcancial

for innate immunity, including lipopolysaccharidé.PS), complement factors C3a and Cb5a and
intercellular adhesion molecules (ICAMs), activitigpffer cells, which produce tumour necrosis factor
(TNF)x. This, in turn, upregulates the expression ofriatékin (IL)-6 by Kupffer cells. TNk and IL-6
activate neighbouring hepatocytes, which causesabigansducer and activator of transcription (SJTAT
activation and the expression of stem-cell fac®CK) and several proteins that are shared with the
growth-factor-mediated pathway. Various inhibitgoyoteins that are important for terminating liver
regeneration are also activated (shown in orangelyding TGR (which is produced by stellate cells),
plasminogen-activator inhibitor (PAI), suppressércgtokine signalling-3 (SOCS3) and p27 and other
cyclin-dependent-kinase inhibitors, and their a@Beon the two pathways are shown. Cell-surface
receptors are shown in red. (from http://www.natom).

We have studied the influence of melatonin on thgeneration liver tissue of the rats in
experiment. For this experiment we studied 30 matie (+ 30 Rats for the control group). The botbugr
(Research Group and Control Group) with surgergri@ntion amputated the liver tissue approximately
by 40%. During 4 weeks we administrated each rang@ig melatonin (per os) only Research Group’s
Rats. After 4 weeks by liver biopsy we studied tdlemerase activity in the research group and obntr
group also by Immunohistochemisrty method. The lteswas following: Activity Telomerase was
increased in Research Group by 74% comparativer@oBtoup. The Regeneration of the Liver in the
Research Group was noticeably better by functigivinc(ALT, AST, GGT, T.Bill, D.Bill, TP and Alb)
comparative Control Group. This experiment cleaestified a fact about influence of melatonin ie th
regeneration process. This fact should be useldeimtore the experimental (in the animal’s modet) an
clinical research of Liver Cirrhosis and in Cansd?athogenesis also.
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Agool  gbpmmgmoyndby swdgbos I@sgoo 33mggol dgogaom osLR®gdgmos [15,19.-
20,21]. @rgogm@Eo@gdo dogmodgdgh gbemmgemmy®o do®og@ols aogmomn s &39I mo®gdosh
b9969bmmgey@ Log®igdo, Lowsis bmpog@mo dmbmEo@o hoo®magl @odowgdl s ©OM-
0o 2obdogamdsdo  Jogosb gx®gos  AoMEs0ddbgds. gobigm o gbemmgmo 3 3GM™-
39bdo hos@mygaos dobi bgesdodby L3gEoseyg®o sdgboyg®o dmagigegdols g9Jb3@glools
Lodygommgdom. 2003399800 s>dgboy®o dmagsgmgdo dOsgsmboggby@osbo 3@mEglols Qo-
a0 gddo oM e 0®9dgb @ goim30@ ool doa®sicosl smngdmlgmmgdmbol ¢bbgddo. gOmg@o
sbgmo sdgboydo Jmagsyamss goligyeg®o spdgboygdo Jmengsgas 1 (VCAML).

VCAM1 (CD106) ool 0dygbma@mdygmob-lygdgamyxsbols Tgzdo. ogo s@ols 90KD bmdols
P Ogeol bgosdo@ymo yero3m3tmEgobo, GMIgmoi gbEmmgmy®, g30mge e, ©yb®o-
AU PX09gobg s Fo30mRoy9dbgs gJlddglbomgdyemo [1,3,7,8,12,14]. ©bd-ol Lggz396G09G0
sbogobols Lodygomgdom oseaobgl, @md VCAM-1 0dygbmyemdymob-ligdgamxsbl g390-
360l. s@sdosbgdls s moyggddo opo FodImwagboaros dgowo 0dgbmyemdyamobols dbasglo
mdgbom [9,12,18]. VCAM1 0535dmdl (39b@® s Gmels dmbmbygam gs@ygamo gxdgogdols
Mm@ gd035s JbmEodgdo s T-@o0dgmEodgoo gbpmmgmy® gx0gogdobyg sodgbosdo. gl
>3gboygdo dmegggms  POmoghmJdgogols  VLA-4 (Very Late Antigen-4) -osb, Gmdgenos
dgedogoe  gJlsdglodgds  JmbmEoRgols ©o  @o0dgmEo@dgdby o  gobsdo®mmdgdls  od
I M9egdol  goJbsgosl  gbpmmgmoydol  bgosdo®bg. 3bmdogros, G®I  gbpmmngmag@o
PN 09gd0 5JB0g000gb056 30@™30bgdols (TNF-a, 1I-6, INF-y)  LsTygs@mgdom. sJ@ogo®gdae
9bmmgey® gx®90gobg 3o Foddmwagbogros VCAMI-ols do@oo gJlddglos. d@sgseo
330930l bogydggebyg ©oyobps, M3 gbpmmgmydo gysdl-ol godmogdgdymo gJlddg-
Los o@0bodbgds APOE-/- moyg9dls o dm33090d0 s@Mgyeo smg@mb e gdmbygmo wsbo-
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obgdols spaomgddo. [13,8,12]. VCAML msdsdmdl goblsggo@gdge @mal Gmgma 3 w@go-
30G0HYd0L  3oMmggaso  sdgbool (9§ Lam@gs” Rolling), sblggg ow3gbool gobsgry®
Bobodo - oo gogMh 39 gdols s goJlsiosdo (9.7. Spreading und Tetheripg[1,14,18]. 53 ¢56-
Lo 3m@gdgembol  aodm  d@ogoem  bodOmIdo VCAM-1 gobobogngds Gmgme sog®mb-
3 g@mbol 3mFgbzoyg®o dodgg@do [1,2,12,18]. Loob@gdgbms 3 @9393@m@ol  gJlddglools
Bb¥ogars gbemmgmyg® gx@gege 3G gngddo, @sdrgborsg dsmo gadmygbyos gbem-
0 geoydol  ©obosbgdom d0dEobo®y ©osgegdgdol  33mggsdo  dognosh  360dgbgeomgsbos.
LY mogo slgmo 9gx@gogmo 39m@g®gdo [o®dmswagbgb gbmmgemoydols in Vitro dmwgenls.

3oL gg@yg®o  gbmmgey®o YxMggdo Jgdsmgmdgb Lolbands@mgol g90gebg dolo
Lbobomyg@ols Ibsdgl s 9Om0g@m Jdgwgdgb Lobbeols ©s Jlmgogols dem@ol, sdom obobo
2o©597Y39® Om@l 05d5dmdgh d@sgoe 3bodgbgermgsb Qobomempoy® s 3smmammyoy®
30m3gbdo [34,5,6,9] s©sd0sbols gbpmmgey@o gx@gogdol godmygbgdsd in Vitro ygx®goyeo
390Bg6ol LobRgdgddo dgbsdgrem gobsws sbwmgdol, obyomagbgbol, kGoamdol dgbme-
(3900L, smgAmlgmgdmbols s Lbgs 9Jl3g@m0dgb@yamo Jmpgaols ho@omgds. gbmmgay®o
QX @9egdol 0bmasizools s JPmBogo®gdol dgmmegdo dgdydeggdygmo odbs gbpmmg-
@0 YN O9egd0l Lbgsslbgs gmmdgdby.

hggbls ggenggedo  godmygbgdymo ogm  sesdosbol  dogMmgsligyeyg®o  gbpmmgmyg@o
Y Oggdol gyem@yas (HMECL). dogdmgolzyeygdo gbpmmgeydo yxdgogdo domgdyen
0696 ULbgoolbgs Fgo@imwsb Gmam@gdoiss doy. bydgol Fgobo, 3asi3gbde, Qo @ggdo
s> msgol Bgobo [2,4,10,11]. HMECl-yx@gogdo Fomdmopagbgb 0dm@@smobgdgmm  9bom-
09O g OJegol. Y M9egdo Y@BY@Osdo 034mBgdosb 9339 >JBH0goM by, Im3Gmao-
QJH0®g, Sbmgdom damds®gmdsdo.

9bmmgmy@o  PxOgogdol Bodol 2oblobwg®ol Logdome go®mme  ysdmygbgdswo
300dgMH0gd0 @0l sdgboydo dJmengigmgdols (ICAM-1, VCAM-1 und E-Selektinkos o@m-
306900l 9JL3GgLoo[13,16,17,22]. hggbmgol Lsob@gdgbm oym VCAMIL Gg3gs3@m@ol gJldd@glo-
ol dggnobgds HMECL gbpmmgmy@d g9a@yg@sdo, @oms bsdmdsgmme gl gdbddgbos somg-
Algmg@mbol 3gaggol 3GmEglido asdmag9y9bgoobs.

amEgbsi saomo o3l gxOgegdol 3OMobg@sds@mdygamo  bEodymgdon  LEody-
5305l gbpmmgm o Yx®ggdol 3sbgbo olgmoggs Gmym@@E N VIVO  s@dmgbgdoeo.
gx@geols sdgboydo 30mEJobgdols gJb3dglools dpamds®gmdols 3gmomgds s@ols ¢dbod-
369emgsobglo s  3Modogymo sbmgdols 39Mgddo  @gozmizodgdol dobowgol  3GM39Ldo,
@ 903m30Hgo0l  sdgboolsmgol s domo GASbLgbmmgmyg@o  doa®sioobsmgols [2,4,10,-
19.22]. Lfm@ge sdo@md gowsgfygodgm dolbyg VCAML @gi393dmaol gJld@gbools dgasligds
2odobodyg 304mIgB@00ls asdmygbgdom.

25doboy mAMIgHMos ogogg FACS (Fluorescence Activated Cell Sorting)ols bgeoo-
30090 doagigegools s 0bG@SEgEYY@o 3GMmAJobgdol Momwgbmd®ogo ©s ba®ol-
bmd®ogo dggnsbgdol dgmmeo. gx®gegdol 0gb@oxgoEo®gds 0d o5bGoygbgdols Lofobssw-
Jpgam 5b@Gobbgymgdols Lodygomgdom, GmImgdbsi gb gx®gegdo 59dbddgbodgdgb 3bmdbo-
oo 039bmxgbm@odomgdols Lobgamom. 53 godmgganggol Logyydggero sbFoggb-sb@olbgyenols
@goJ300s, dmdgeoi bodEogmogds Ragm@glgbiool 3Jmbyg L3gEosmygmo bogmog®gdom
do@ oM gdbygmo  obGolbgygagdol  Ladysagbom. gl sbBopagbgdo  @goae@se  dgdd®sbols
39630900 3OmAgobgdos, @mIagbo X OgEY  30mIPbogoEosTo, sdgbosls ob Ig@e-
dmeo0bddo  dmboFoggmdgh. godobodyg  (30dMIgHMosl AmamA 3 Aodmggerggol  dgmemls
BoOmmE  JodoMmoggh Omyma3 BYbesdgbR® 33 gggodo obggg JEobogy® ooy bml-
Aogodo. Igegagdo gudbgds mommgymo gx@geol dOsgsgo gobogydo s domJodoyg@o
35M5d9H®M0l gOnEOmym dgaslgdsl. go0bmdgds dgdwgao dohggbgomgdo: gx@gool bmds
(Forward Scatter-FSChasbygemommds 0g039 gx®geols dows LE®y]@g®s (Side Scatter- SSC)
> Baymdglgbiool 0bBgblogmds (FL1, FL2, FL3 und FL4). FACSlo j3aggolol bdo@ow
25dm0ygbgds  Feoyym@mJdmdoon dnbodbyeo sbFolbgyagdo.

330930l dobsbo ogm gag9LFogers VCAML @gi393@meol  gJlddglbos 3@maogg@s-
300l Ipamds@gmdsdo dymxo gbpmmgmmy®o YxGOgeygmmo gg@Agaol bgosdo®by s oI
99X @gegdol sbmgdols LRI gms@m@gdom LEodygamomgdols dgdwgy. bmanm CD7 gJlddmglos
2obolab@g@s o©gdom JMbHHmE .
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dologns s Jgmmegdo: 3gmggol Botymgddo aodmygbgdoygmo oym HMECL gbpm-
09O YXOJOYEo  JeG s, bogmm  9Jlddglool gobsbmdsw goygbgdwom yodwobsmy
3odmIgd® FACS Caliburks (Becton Dickinson, Heidelberg, Deutschland}bspaoto dgoiogl
5mbols @obgdl gdoboyg®o boboo 488 nm.

VCAM1 &g3g3@m@ol  gJlddglosl gogsbgdbwomn sbGo-VCAM1 CD106 sb@olbgyaols
25dmygbgoom. bogoem CD7 gJl3dglosls 3o 5b6F0-CD7 ob@olbgyaol godmygbgdom. sdm ggeng-
35 BoOEgomEs MmO 3 gbommgmydo  JgmG Yol 3Om@oggasiools dpamds®gmdsdo
obggg o9 gBg®ol sbomgdol LEodygams@mmgdom (IL1B, TNFa) bEodgmomgdol dgdwgy.
sdobomgols HMECL 9x@gogdo  a0dmobodg  (30@dmIgd@osdo  godmbsjgmggee  Fobolfo®
06370600909 043696 dglodsdol sbBolbgymgdbmsb, sliggg dglsdsdols dgdmbggggddo obobo
9 doggdmws  sbmgdols  LEodyms@3m@gdom.  asdmygbgdye  sbFHolbgyemgdmsb gohmsE
ymggeomgols g049bgdbwom 0bm@E0d-3mb@dmanls.

0ommggee as>bmdzoby bpgdbmws 1 X 10 gx @90l dmbszgdgdols hofgms s3s@s@mob
dogOmgdygmo  35dg@ols Lodyoggdom. dmbsigdms aolosbogobgdbens  godmygbgdoyen 0dbs
L3gosmamdo 3Gmac@sds Softwareprogramm  CellQuestPro, Becton Dickins8dRdadds0:  odo-
Lbomgol, @md Fo®dmaggoaobs HMECL 9x@gogdol @mymeg g9bmGosdygcao obggg domo
LbEodgasizools s GASbLggdaool  dgdpamdo  (3gmomgdgdo  hogos@o®gom  bmgog@mo
9bmmgey® Yx@gemsbh sbmEo®gogmo g3o@m3ol aodoobs®yg 30GMgHHoYEo sbagobo.
VCAM1- ©s CD7- gJl3dglbos dgxobes Gmamea s@slGodgmomgdygem obggg  IL1-B/TNF-
bEHodgmomgdgm gxO9egdby.
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A3 gl 2odmbobyamgdsbyg hobls HMEC-1 9x@gogdby 9dls@gbodgdygaos m@ogy
gL 563 02960. PxM90gb0l LEH0dYmsi300d 3o ag0hggbs goblsgygmedgdbom VCAM-1 gdlsc@glools
d33900@0 5@ gdo.

©obggbs: 335900l Fgrgpor  worabGydws HMECL gbpmmymygdo  gx@geigmo
390 BO0L bgrsdo®by 3OMmoxg@sizool dpymdsmgmdsdo VCAML Ggigsdm®ol gJbddg-
Los. bmgoe sbwmgdol LG ms@m@gdom go do§gye ofbs HMECL bgosdodbyg goligy-
@y@0 >dgboydo Jmegsges 1-ol gJlddglool Ibodgbganmgsbo do@gds.

Evaluation of VCAM1 Expression in HMECL1 Endothelial Cell Culture Using
Flow Citometry

N. Jakhutashvili, I. Jashi
Cardio-Reanimation Centre, Ltd

BACKGROUND: One of the earliest detectable cellulesponses in the formation of lesions of
atherosclerosis is leukocyte adherence to the baliotn at particular anatomic sites in the artestlw
Leukocytes migrate across the EC barrier and acledenin the subendothelial space, where some of the
monocytes ingest lipid and become foam cells. Mascendothelium participates in recruitment of
leukocytes by expression of specific leukocyte aairemolecules. Distinct adhesion molecules appear
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regulate different stages of leukocyte immigrataninflammatory sites in a multistep process. Ofhe o
such adhesion molecule is vascular cell adhesidecule 1 (VCAM1). This member of Immunglobulin-
Superfamily is 90kD cell surface protein, whicleigressed on endothelial, epithelial and dendatis c
Vascular cell adhesion molecule-1 (VCAM-1) mediathe initial tethering and the firm adhesion of
leukocytes to endothelial cells and is assesseal @sssible future marker of atherosclerosis. ltabse
interesting to evaluate the expression of this sidimemolecule to the endothelial cell surface imhn
microvasclar endithelial cell (HMEC1) culture arm d@valuate it's possible upregulation by stimutatin
these cells with specific inflamatory stimuli suak IL1R and TNé& MATERIALS AND METHODS:
HMECZ1 cell culture was used to determine the VCA&Kpression in a proliferative condition of these
cells as well as stimulated by inmlamatory cytokifke expression was evaluated using flow citometry
The expression of VCAML1 receptor was assessed by WCAM1 CD106 antibody. The
softwareprogramm CellQuestPro, Becton Dickinsas wsed for analysis. RESULTS: To determine the
phenotipic as well as post-stimulation charactdr$iEC1 the VCAM1 expression was evaluated in
flow citometry. The receptor expression was asskigsproliferative as well as post-stimulation citioth
of HMECL1 cells. The expression of VCAM1 was presédnn HMECL1 cell culture in FACS assays. The
significant upregulation of VCAM1 expression wasgented after stimulation of endothelial cell adtu
CONCLUSION: Since monocyte recruitment into athel@®tic plaques causes disease
progression and VCAML role is crucial in this pregeit is interesting to find ways to evaluate tied-
cell interaction and cell signaling process inaiffhe VCAM1 expression was demonstrated in HMEC1
cells in their proliferative condition and presehtagnificant increase of VCAM 1 expression aftee t
stimulation of endothelial cell culture with inflatory stimuli.
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On Some Characteristics of the Moving Generaliddobius-Lsting’s Bodies, Journal Applied
Mathematics, Informatics and Mechanio/ol. 17, N 1, 2012, pp.3-15©s Ubgs m@ysbmms (
bofemogms) @gogydo dmddsmdols dgdobobdgdo, dom dgdswagbger Jlmgoms ob Mm@y sbyan
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Some I ssues of Essence and Function of the Heart
on the Background of M athematical-Hemodynamic Modelling

M. Rogava
Medical Center "Neoclinica”

"To study the subject one has to know it thorougtiig understand what is its essence” —
Immanuel Kant

"If isolated a heart is nothing but a sack to reeeiand give away the blood”
llia Chavchavadze

The functioning and evolution of the organism "gys$” without interrelated links is impossible,
and we should fully realize and understand thisnbin heart is not thsimple pump-like "biomechanical”
system which is only supplying the organism witlygen and nutrient rich blood, but it is rather dyn
of very complicated systems ensuring the organisitedity. It per se includes historically existifigrms
of movement, which always match with certain cadodd, thus reflecting variability of the system
features and allowing to identify genetic correatbetween various forms of the movement, which can
be perceived as one of the general regularitiethtodeveloping and highly developed living orgarisn
nature, including the cardiovascular response enpdychogenic influence. The essence of our concept
figuratively could be expressied as follows, tleat as a “cave shaped body” wraps the soul of the
Homo sapiens and forms the “shell of the souhtcordingly it has gota bio-physical feature$
both the body and the shel. It is the basicesydb maintain the life of a human organism (sysithef
spiritual and material worlds), which develops tbge with an individual’s internal ego and bodyilagt
as a major coordinator and executor of internal exigrnal manifestations with well compatible and
adapted inter-functioning of highest level unitgukitual, cognitive-and-conscious, respiratory, yoers,
muscle, digestive, urogenital, endocrine and caedioular systems. The processes (dividing, regiodu
ones including recombinant processes at DNA anchtiout level, as well as the processes of growth and
functioning and-or their physiological-pathologicalssation) and motion mechanisms (with due regard
the anatomic-and-physiological reality) goinghe ttourse of functioning of simple and higher oigjas
can be in a simplified manner interpreted as a em#tical model of the bodies (mobile organs anddl
cells) with Mobius-Listing-Tavkhelidze architectosi Such vision (citing Henry Poincare (1854-1912)
“mathematic studies are the relationships betwéenstubjects rather than subjects per se...) allsvs
using the algorithms maximally approximated to ratdiorms to develope a different vision of heart’s
diastolic-and-systolic (e.g.D.Caratelli, M.Rogavéd, Tavkhelidze and M.Transirico, On Some
Characteristics of the Moving Generalized Mobiwssithg's Bodies, Journal Applied Mathematics,
Informatics and Mechanicvol. 17, N 1, 2012, pp.3-15)as well as other nsjdincluding intestines)
actual motility mechanisms, physiological and padbizal processes of relevant interaction-depeceen
or viability-functioning occurring in their tissues
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Heart, As Endocrine System Favorite

M. Rogava, T. Samkharadze
“Neoclinica”

The vital function of the organism under the coiodi of intact or disturbed homeostasis (norm
and pathology) by simple division encompasses betiiral and peripheral circulation as well as nerve
regulation mechanisms which actively involve endozrsystem organs producing verious types of
substances. These substances to a significanttedétermine metabolic processes in tissues. All the
mentioned above serves as the subject of reseattklimical observations (to which clearly testifye
references provided in our studies and articlegjtaih deviations from the normal indices are desbs
as specific symptoms, syndromes or nosologicabds® All said above is clearly indicative of thet
that in medicine systemic division is conditionaldahat there are no clear-cut borderlines betwhen
functioning of endocrine and cardiovascular systérhe endocrine system is simply the neccesityHer
cardiovascular system (as well as for entire osgahi It is also obvious, that within the scope of
endocrine system, a heart ensures systemic seciothesis and circulation of atrial and cerebral
natriuretic hormones .Atrial natriuretic factorao active in fetus during the pregnancy, anduitgher
reactivation occurs with the onset of heart faillsgndrome. Also cerebral natriuretic peptide is
synthesized in case of cardio-ventricular hypehyo@nd for this reason it serves as a diagnosiit a
disease severity marker for the cardiac failureosehfactors in general have an impact on the asgani
including cardio-vascular and endocrine systems tmntributing in maintenance of constant homeastas
in the organism. So it can be concluded that hhearesents a significant part of the endocrinessyst
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Editorial board of the journal “Cardiology and Internal Medicine XXI” fervently congratulates

the 85" anniversary to the Academician Nodar Kipshidze and wishes success, health and longevity
for the benefit of the people.
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The patriarch of the Medicine in Georgia
Nodar Kipshidze 90

Prof. NodaKipshidze is an outstanding physician and scientistell-known all over the world.
Under the supervision of Mr. Myasnikov Mr. Nodarpkhidze for first time in the world created the
model of development of myocardial infarction calidy combination of coronal atherosclerosis and
physical exertion. After returning from UN (New Yoy where he worked since 1957, he devoted all his
efforts to establishment of the Scientific Resedndtitute of Therapy. He led the institute everotigh
1963-65 when he was working as a Director of Bimaband Pharmacological Department in WHO. Mr.
Nodar Kipshidze never put aside investigation dfeedsclerosis problems. He is the first among the
Georgian scientists who supervised researchesentrdatment of stabile atherosclerosis. Mr. Nodar
Kipshidze was the pioneer in the former Soviet Wnayea who started studies upon the less known
diseases such as cardiomiophaty. His hypothesitramsformation of viral myocarditis into dilating
cardiomiophaty brought him a wider recognition. Trhain fields of the research were: elaboration of
criteria for differential diagnostics and new apgmbes to treatment of heart disease; secondargmren
of viral myocarditis and cardiomyopathy (dilateddleytrophic) and atherosclerotic complications. iChh
and experimental studies carried out at the

From above mentioned we can easily say that deneopof Internal Medicine at the end of the
20-th century and beginning of the 21-st is digectinnected to Nodar Kipshidze.

Prof. Nodar Bakradze
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The Genius of Internal Medicine and Hematology Andey |. Vorobiev

Kh. Pachkoria
Tbilisi State Medical Uniersity, Central Clinic, Thilisi, Georgia

The great internists and hematologists of XX century A.l @biev was born in Moscow 1 of
November 1928 in family of physicians. His paremése victims of “red terror” exerciség) the regime.
Father was executed in 1936, mother was sent to gulag in (Magadan), from 1948 to gulag in
Karaganda. Little Andrey was growing up in orphanage, under the label of “traitor Trotskyst’s child”,
later he moved to relative’s communal flat, the living conditions were really harsh, from age of 15 was
involved in heavy labor, same time was attending lessons at evening school for youth workers. In
1947 he graduated from high school with gold medal followed by exam free enrolment in 1** Moscow
medical Institute named after I. Sechenov which he graduated from in 1953 with a distinction and
started work as a general physician in Volokolamskaya clinic, Moscow District. Later he was
promoted to the position of a head of the clinic. In 1956 enrolled in the clinical internship at the
central institute of the post-graduate education on the chair of internal medicine and hematology,
where he went through all academic steps from clinical intern to the professor title. According the
will of his predecessor and mentor professor I.A. Kassirski, in 1971 he was elected as the head of the
chair of internal medicine and hematology, same time preceding clinical department in Moscow
Institute of Biophysics. From 1987 led The Moscow Institute of Hematology and Transfusiology.

In 1991-1992 he was the Minister of Health, and the People’s MP.

His clinical teachers were prominent internists like, V. Vasilenko, A. Miasnikov, I. Kassirski,
however he considers .M. Gelfand (the great mathematician of 20" century) was the main scientific
mentor for him.

In 1973 was published his monograph “cardialgia” he was the first who introduced the term
dyshormonal(climacteric) cardiomyopathy. He had a special achievements in hematology, the field in
which he defended his PhD and doctoral thesis, in 1963 and 1968 respectively.

He was the first who discovered “reserve” population of erythrocytes in severe hypoxemic state.
Jointly with G.V. Derviz he introduced the spectrophotometric method for hemoglobin measurement.
In 1964 proposed the Clonal Theory in leukemia, for the first time in the world described the
radiation disease its symptoms and pathogenesis, he emphasized the importance of agranulocytosis
and thrombocytopenia as a definitive factor in severity of radiation disease, introduced the concept of
biodosimetry and dose-effect curve for the evaluation of the condition. He was the one who defined
the dose of the radiation in radiation damage according the chromosomal abberations in bone
marrow cells and blood lymphocytes. He introduced the concept of “acute cytostatic disease”, the
treatment of crush syndrome by plasmapheresis, hemodialysis, therapeutic cytophoresis, which
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played a crucial role in avoiding unnecessary amputations in Spitak earthquake victims. With his help
was possible to liquidate the consequences of unfortunate Chernobil’s disaster.

His contributions in the development of oncohematology are enormous. Well organized and
coordinated team structured by reanimatologists, surgeons, microbiologists, hematologists led by the
“conductor” played a definitive role in the advances of oncohematology. The “hematological
orchestra” conducted by A.I. Vorobiev had an incredible achievements easily comparable to the
achievements of Luis Pasteur and Paul Ehrlich.

85 year old A.I. Vorobiev looks strong and is actively involved in clinical and scientific life. He
delivers magnificent lectures of internal medicine, conducts morning conferences, annual decades in
hematology and transfusiology, participates in national and international congresses.

He is the tireless rights defender for doctors and patients, his name is well known all over the
world.

Al Vorobiev has been many times to Georgia. Once while visiting Tbilisi he made an
acquaintance with Georgian writer and academician Chabua Amirejibi. The novel by the writer “Data
Tutashkhia” was considered by him as the greatest book of the 20 century. He appreciates the
Georgian culture and is a great supporter and a preacher of friendship between Russian and Georgian
people.

Editorial board of the journal “Cardiology and Internal Medicine XXI” fervently congratulates
the 85® anniversary to the Academician A.I. Vorobiev and wishes success, health and longevity for
the benefit of the people.
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Los 40 Anos de Los Grandes Descubrimientos — Frascio Torrent-Guaspi

Senor Francisco (Paco) Torrent-Guaspi (1931-200),el cardiologo mas famoso del pasado
sidlo. En 1973 descubrio y explico la anatomiaroscopica de los verticulos del corazon, que estraie
opinion tanta importancia que el descubrimientodtehdey pequeno circulo de Harvey.Fundo la nueva
teoria de la investigacion de la estructura y fariena del corazon. Su vision y sus cursos de conbie
estaban orientados en resolver los problemas ¢agd®empleando neuvos y perspectivos metodos.

Desafortunadamente, la vida del famoso cardiol@ymiho en su pico de popularidad, en su
entorno habitual, en una conferencia cientifica.

MantigdRogava

40 Year Anniversary of the Great Discovery - Franisco Torrent Guaswr.
Fransisco (Paco) Torrent Guasp (1931-2005) is brieeayreatest cardiologists of the past centuhg w
in 1973 was the first to study and describe maamscanatomy of heart ventricles using his own
methods. To our opinion its significance equalgiliam Harvey’s discovery of greater and lesser
circulation. He actually made a foundation for stific research of structural architecture and fiorcof
the heart.

Francisco Torrent-Guasp was born on October thd71931 in Gandia (Valencia. Spain). He was a
medical student at Salamanca and Complutensis Wabhiversities (Spain) from 1950 to 1955, where he
becomes doctor on Medicine and Surgery. Workindgy Witof. Gémez Oliveros he starts, being a IV year
student, anatomical investigations about the sirecand function of the heart, that he will conérfor
more than 25 years, performing during this periddtime, disections on more than 1000 hearts of
different species, including worms, fishes, regtilend mammalians, including human hearts as iisll.
extraordinary discovery of the VENTRICULAR MYOCARDI AL BAND in 1972, conceiving the
ventricular myocardium as a continuous muscular mad, was the leading cause of being laureate of
Miguel Servet Prize (1978) and an official nomineéor the Nobel Prize in Medicine (1978)During a
half century of painstaking work on heart structarel function, he has published numerous books and
papers and gave more than one hundered lecturese §bthose activities are summarized here in a
chronological order:

e 1954: EL CICLO CARDIACO (THE CARDIAC CYCLE); is a omograph published while a 4th
year medical student at the University of Salama&geain).

e 1957: ANATOMIA FUNCIONAL DEL CORAZON (FUNCTIONAL ANATOMY OF THE
HEART). Is an anatomical research on heart strectsupported by "Sociedad de Autores y
Publicaciones".Madrid.

e 1959: AN EXPERIMENTAL APPROACH ON HEART DYNAMICSA report on experimental
work on heart physiology (Eugene Taldmadge Hospitagusta. Georgia. USA). Supported by a
fellowship of The American Heart Association anceTRublic Health Service of the USA.

» 1960-1970: Anatomical research, publications, &etlres continued.

e 1970: THE ELECTRICAL CIRCULATION. Theoretical wonpublished followed by a lecture at
the University of Friburg (Germany), leading to @bfication jointly with Prof. A. Puff, entitled;
LA DINAMICA VALVULAR (VALVULAR DYNAMICS). An invite d lecture at Guy's Hospital
(London) was followed by four more up to 1977. Aatieg with the well known surgeon Donald
Ross, interested in Torrent-Guasp's proposal camgemitral valve prothesis, at the Vith World
Congress of Cardiology in London (UK), led to fiuvited lectures at The National Heart
Hospital (London).
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1972: Always enphasising anatomical research efhigart, and supported by "Fundacion Juan
March" (Spain), presented invited lectures at thaivérsities of Stockholm, Goéteborg,
Amsterdam, Leyden, Hannover, Paris (La Pitié€), MiBrof. Folli), and Rome (Prof. Cortesini).
Coming back to Spain he is nominated Associate eBsofr of Physiology at Barcelona
Autonomous University, where he presented

THE CARDIAC MUSCLE, a publication sponsorizedtrougfyrant of "Fundacién Juan March".
1973: Twenty nine invited lectures supported byri#acion Juan March" are given in the
Universities of Harvard, New York (Mount Sinai), iRldelphia, Charleston, Birmingham, St
Louis, Toledo, Chicago, Denver, San Francisco, Bogeles, San Diego, Portland, Seattle,
Minneapolis (Mayo Clinic), and afterward, gave tAenual National Heart Hospital Surgical
Lecture in London (UK).

1978: Nominated fofhe Nobel Prize,at the suggestion of Queen Sophia of Spain, Tihen&e
and Education Ministry of Spanish Governement, Anchiduke Andres Salvador Habsburgo-
Lorena of Austria. He received the same year in eBen(Switzerland) th&liguelServet
Prize" for his long and meritorious scientific researgteliSoon after, he travels to Japan to give
a lecture in the University of Tokyo, Departmentafatomy, Prof. Yohro.

1980: LA ESTRUCTURA MACROSCOPICA DEL MIOCARDIO VENRICULAR (MACRO-
SCOPIC STRUCTURE OF VENTRICULAR MYOCARDIUM). An atmnical work collecting
the major points on his anatomical research, idighdd in "Revista Espafiola de Cardiologia”.
1982: Two invited lectures (Prof. Merker) at Befliniversity (Germany).

1983: One invited lecture at Minster University (i@any) led to aa close and going collaboration
with Prof Lunkenheimer with several results.

1985: KARDIODYNAMIK: WEGE ZUR STRUKTURGERECHTEN ANAYSE DER
MYOKARDFUNKTION, a monograph published in German oollaboration with Prof.
Lunkenheimer.

1987: ESTRUCTURA Y MECANICA DEL CORAZON (STRUCTUREND MECHANICS OF
THE HEART); a morphological and functional studybfished in collaboration with Professors
Lunkenheimer, Zarco, Streeter, Ceon Ramon, Faaifié Aragoncillo. During the following eight
years he alternates his heart anatomical reseamrk with a philosophic approach on the
evolution ot the living beings.

1993 he makes a silicone rubber mould of the hbattshows the ventricular myocardial band.
1995: The collaboration with Prof. Lunkenheimer,leinder the leadership of Prof. Torrent-
Guasp, to the "FIRST WORKSHOP ON CARDIAC STRUCTUREID PERFORMANCE"
held in Alicante (Spain). The meeting, attended 48r experts from all over the world, was
supported by Prof J. Cosin and Dr. Sogorb, underatispicies of The European, Spanish, and
Valenciana Societies of Cardiology. Publicationao¥ideotape containing a real disection of a
heart, made and explained by Prof. Torrent-GuaspelAstic mould of the heart, made up by Dr.
Torrent-Guasp, was delivered to the assistants.

1996: Felowship of the European Society of Cardjpland Gold Medal of the Spanish Society
of Cardiology. He shares the President's Lectutlk Riof. Ingels (Stanford University, Palo Alto.
Calif. USA) about "LA BANDA MIOCARDICA VENTRICULAR" ("THE VENTRICULAR
MYOCARDIAL BAND") during the XXXII Congress of th&panish Society of Cardiology.

1997 an experimental work with MRI, on heart medtsns made being evidenced the way the
heart performs its dualistic function : decreagecteon) and decrease (suction) of blood by means
of respective muscular contractions. Publicatioseferal papers on that subject along 1977until
2002.

1998, more papers published and several invitedres : Birmingham (Univ. of Alabama), Los
Angeles (UCLA), San Diego (Univ. of California), $2@lena (California Institute of Technology),
Congres at Quito (Ecuador), Barcelona (Hosp. Samif),PMadrid (Hosp. Clinico), Missoula
(Montana), Boston (Thoracic Surgery Association @ess). In most of these centers he made
dissections of the venbtricular myocardium to shiogventricular myocardial band.

1999, he becomes member of the Real Academia deicMadde Cadiz. Lecture at the
Departmemt of Cardiovascular Surgery of Prof. Jar@ex, University of Georgetown at
Washington.
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e 2000, invited lecture at the Centre Cardio-ThoraeigMonaco), at a course organized by the
University of Harvard at the Hospital Clinico of Mtéd, at a Congress in the Hayama Heart
Center (Kamakura). Several papers in the journ#h@fSpanish Society of Cardiology and in the
Journal of Thoracic and Cardiovascular Surgery (WSA

e 2001, the American Association of Thoracic SurgeR&TS) publishes a monographic issue
(Vol 13, No 4, October) in its journal SEMINARS THORACIC AND CARDIOVASCULAR
SURGERY, on the heart structure and function cbatibns of Torrent-Guasp. He writes a
chapter for the book, published by Willerson, HEARRILURE, PATHOGENESIS AND
TREATMENT and publishes a paper in the Journalhef $panish Society of Cardiology “La
mecanica de los segmentosdescendente y ascenéelatdandamiocardica ventricular”. Invited
Lecture at a congress on dilated myocardiopatiRoate .

* 2002, in Bethesda, organized by the National tinstiof Health (USA), takes place a Workshop,
on Torrent-Guasp contributions to heart structure fanction, with the attendance of more than
30 American and European experts on that subjegteld Lectures at Rome and at Belgrade. His
theory on the contraction of the heart caused autbmendous impact in the scientific world that
in 2002 the National Institute of Health organizednultidisciplinary Workshop at its base at
Bethesda, USA. There, some 30 top European andigamescientists came together for a week
to debate and, above all, offer analogic and digitééa that supported even further Dr. Torrent-
Guasp's theory of cardiac function.

» 2003, invited by Prof. Tetsuo Hadama, Presidenthef Cardiothoracic Surgery (ISCTS) Japan
Chapter, will attend, as guest speaker, to the [BITS Meeting that will be held on July 23rd to
25th in Kumamoto.Currently, Francisco Torrent-Guasih his associates, is working on several
research projects dealing with basic scientificatl alinical applications of the Ventricular
Myocardial Band concept.

» As cardiologists, we know that sudden death alwagans an early death. When it comes to
someone still young, full of projects, who has @aén begun to look to his memories, we feel it is
an even earlier one. Paco was working on a new,itds de anatomiahe was involved in a
research project with MladenKocica in Brasil; foné 2005, in Denia, he and his son, also Paco,
had organized an appropriately accredited, intemnak course on cardiac function and structure;
and, moreover, a number of researchers countedhototcontinue with our work. May he rest in
peace.
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Editorial board of the Journal “Cardiology and Inte rnal medicine XXI” expresses the
condolences to his family and medical society of Jilistan.

In Memoriam Hamyd H. Mansurov
1925-2013
Kh. Pachkoria, El. Adamia
Thilis State Medical University, Central Clinic

Hamyd H. Mansurov the distinguished hepatologist gastroenterologist of 2@entury passed
away on September 12013.

He was born on December 13, 1925 in Samarkand.9#v¥ he graduated from Samarkand
medical institute and in 1950 from Moscow institofetherapy, where he defended his PhD thesis “The
influence of sex hormones in the development ofeexrmental cholesterinemic atherosclerosis”. In 1958
defended his Doctoral thesis “Comparative analgsisigher nervous activity in some somatic diseases
Both works were supervised by an eminent intemnist cardiologist professor Alexander Miasnikov. The
results of the works were in complete oppositiorthte K. Bikov's and A. Ivanov-Smolenski’'s works
about “Cortico-visceral pathology”. In 1958 Mansumwwas elected as a head of the Chair of Therapy in
Tajikistan Medical Institute. In 1961 he was awakdtiee title of Professor. Since 1962 he is thectiineof
the Tajikistan Institute of regional pathology, wiiin 1965 was transformed into the Tajikistan Asrag
of Sciences. (The first institute of the gastrossitgy in the Soviet Union). In 1990 for the fitghe in
the Soviet Union Mansurov edited specialized Jdut@astroenterology”. Under his guidance over 20
doctoral and over 100 PhD thesis were defendedyuldished over 600 scientific works and amongst
them more then 10 scholarly monographs: “Portalkehygmsion” 1963, “Liver Biopsy” 1964, “Histology
Study Atlas of the liver” 1965, “Instrumental Diagpis of Liver Diseases” 1965, “Cirrhosis of the &
1970, “Heliotrophic Hepatoangiopathy”(Mirochnik- Msurov Disease) 1995, “liver Fibrosis” 2003,
“Metabolic Syndrome Expressed by Cholelithiasis™2000 him belongs the solution of the pathogenesis
of portal hypertension in liver cirrhosis, ideasaierotherapy of esophageal varicose veins duertalp
hypertension, he was the main contributor in cfasgion of the liver failure, introduced criterfar
indications an contraindications of operative degamasion of portal congestion. By his initiative swva
introduced the liver transplantation in Tajikistan.
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He was the academician, honorary member of Assogiaf Gastroenterologists in Bulgaria and
Hungary, member of the Poland Internist Associatind multiple Honorary Awards holder. He was the
indispensable head of the Tajikistan AssociatioGastroenterologists.

He was frequently visiting Thilisi. He had excelispeeches in 1979 Thilisi. Georgia. —“Issues of
Pathogenesis of Cholelitiasis”. and in 1981 Sighn@gorgia. —“Modern treatment Methods of Portal
hypertension”. He was close friends with promin@ebrgian physicians like K. Virsaladze, N. kipslgidz
G.Adamia, E. Botsvadze and others.

Hehad paid a great tribute to his teacher Professor aleer Miasnikov.

As a generous host he was always welcome to youwngors visiting the Institute of
Gastroenterology in Tajikistan.

His death greatly saddened Georgian medical society
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The editorial board of the Journal warmly congratulates on a significant date to the
founder and scientific supervisor of the Institute of Clinical and Radiation Medicine,
academician of the department of physiology and medicine at the National Academy, The
Holy Cross and twice Order of Honor holder Mr. Fridon Todua and wishes health, happiness
and further success in the scientific arena.
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