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Blood and Vessel wall Viscoelastic Alterations at the Pulsate Circle  
Blood Flow  

 
M. Beraia, F.Todua 

Institute of Clinical Medicine 
 

Key words: Arterial pulse; Blood flow; Wave propagation; Blood/arterial wall viscoelasticity; 
Endothelial denudation; Magnetic resonance imaging, Atherosclerosis. 

 
 Introduction:The lesions of atherosclerosis occur principally in large and medium-sized elastic 

and muscular arteries and can lead to ischemia of the heart, brain, or extremities, resulting in infarction [1]. 
They may be present throughout a person's lifetime. In fact, the earliest type of lesion, the so-called fatty 
streak, which is common in infants and young children, is a pure inflammatory lesion [2,3].  

Local hemodynamic temporal pressure and wall shear stress are important for understanding the 
mechanisms leading to various complications in cardiovascular function [4]. 

At present blood motion has been studied as a continuum with the steady flow and has been 
described by the Navier-Stokes equations. These equations arise from applying Newton's second law to 
fluid motion and are nonlinear partial differential equations [5]. In a real situation blood flow in the large 
arteries is unsteady, with the flow separation and waveform propagation of the thyxotropic mass. 

Polymer solutions are convenient for experimental studies of viscoelastic flows. The Couette-Taylor 
flow is often chosen because of its geometrical simplicity and its  

diversity of instability modes and turbulent states. The most striking elastic property of the polymer 
solutions is, probably, the dependence of mechanical stresses in flow on the history of the flow. So, the 
stresses do not immediately become zero when fluid motion stops, but rather decay with some 
characteristic relaxation time. Equations with the expression of time derivative of the polymer stress 
constitute the Oldroyd-B model of polymer solution rheology [6].  

At very small scales or under extreme conditions, real fluids made out of discrete molecules will 
produce results different from the continuous fluids modeled by the equations cited above. Up today it is 
impossible to describe blood flow only by the fluid mechanics. Depending on the Knudsen number of the 
problem, statistical mechanics or possibly even molecular dynamics may be a more appropriate approach.  

For the complicacy of the problem we are discussing the theoretical basis for the waveform 
propagation of the viscoelastic substances and the ways of its correlation.  

Matherials and Methods:We have investigated 12 healthy men (25-39 years of age) with a 1.5-T 
MR imager with the breath hold (18sec) and ECG triggering in different sites of the aorta. Pulse rate 72 to 
78 beats per minute. Kinematic viscosity of the blood 3.8x10-6 m2/s. [7,8]. 

Volunteers were preliminarily examined by the cardiologist, angiologist and hematologists. Flow 
quantification (mean velocity, peak velocity, mean flow, net flow) was carried out in every 43sec at 
different sites of the ascending aorta, aortic arch and thoracic aorta in 1mm slices of 7cm2 area. All data 
are given below as graphs. (Fig1-5) Examinations were performed with surface coil technology, with a 
gradient strength 40 mT/m and a maximum slew rate 200 mT/m/msec.  

Results: In our cases the initial flow velocity was registries after 43msec of the ECG-R wave, and it 
was different from zero at all sites of the aorta, although net flow was equal to zero. During the heart cycle 
blood systolic velocity varies in sinusoid shape, whereas net flow increases gradually at the diastole when 
blood velocity was low. Initial flow acceleration was lower than of the next one, although gradient 
pressure much higher initially and gradually decreased at the flow. Womersley’s number from ascending 
to thoracic aorta decreased from 12.5±1.5 to 7.3±1.2 and flow modified from the inertio-elastic to viscous. 
Specificity, sensitivity and accuracy of the MRA to the explored area were 95%, 97%, and 96%. (Fig1, 
Fig2, Fig3, Fig4, Fig5). 
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Fig 1. Peak velocity (A), mean velocity (B), mean flow(C) and net flow (D) graphs at the ascending aorta. 
(Dotted line - flow at the internal wall). Velocity and flow graph starts after ECG-R wave with the 43msec 
delay time. Blood acceleration for the initial systole (43msec) is lower than that for the next time (43-
90msec). Net flow increases at the end diastole. 
 
 

 
 
 

 
 

  
 
 
 
 
Fig 2. Peak velocity (A), mean velocity (B), mean flow(C) and net flow (D) graphs at the aortic arch. 
(Dotted line - flow at the external wall). At peak velocity graph separated stream flows in opposite 
direction. Net flow increases at the end diastole. 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
Fig 3. Peak velocity (A), mean velocity (B), mean flow(C) and net flow (D) graphs at the isthmus of the 
aorta. (Dotted line - flow at the external wall). Peak velocity at the 300msec is zero (negative interference) 
and then sharply increases to downstream. Here acceleration is 6 times higher than that in systole. Net 
flow increases at the end diastole. 
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 Fig 4. Peak velocity (A), mean velocity (B), mean flow(C) and net flow (D) graphs at the end of 
aortic arch (A). (Dotted line - flow at the internal wall). Flow direction at the graphs inverted due to slice 
position at MRI. Wave oscillation is transmits from external to internal wall. Incident (Fig3A) and 
reflected (Fig4a) wave has the same polarity (no phase change). Peak velocity delays to the  velocity at the 
isthmus area. Net flow increases at the end diastole. 

 
 
 
 
 
 
 
 
 
 
 
 
Fig 5. Peak velocity (A), mean velocity (B), mean flow(C) and net flow (D) graphs at the thoracic aorta. 
(Dotted line - flow at the internal wall). Flow direction at the graphs inverted due to slice position at MRI. 
There is no flow separation at the protodiastole. Net flow increases at the end diastole.  
 
Discussions: Inertial flow is characteristic for the Newtonian fluids. Blood is non Newtonian [9], 
thyxotropic [10,11] and as a viscoelastic substance must be expressed in some phenomena:  

- If the stress is held constant, the strain increases with the time (creep);  
- If the strain is held constant, the stress decreases with time (relaxation);  
- Effective stiffness depends on the rate of application of the load;  
- If cyclic loading is applied, hysteresis (phase lag) occurs, leading to a dissipation of mechanical 
energy;  
- Wave experience attenuation;  
- Rebound of the object following an impact is less than 100% [12]. 

       With the viscoelastic hydrocolloids as a blood, some deformation caused by shear stress is elastic and 
will return to zero when force is removed. The remaining deformation will not return to zero forming 
creep flow of the substance. Under the constant force elastic displacement remains constant whereas the 
sliding displacement increases. If the force varies in sinusoid shape, shear strain rate lags behind the 
changes in the causative force by the phase. 

Systolic sinusoid pulse pressure in the vessel wall and inside the blood propagates as a wave [13]. 
Wave is the disturbance that runs through the space and time, transferring energy, little/no associated with 
the mass transport; instead there are oscillations around almost fixed positions. Within wave, phase of the 
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oscillation is different for adjacent points in space because the vibration reaches these points at different 
times [14].  

The mechanical wave in substance propagates as elastic deformation and velocity shown in phase 
velocity. Wave phase velocity (vp) is given by the equation: vp=λf (λ-wave length, f-fluctuation 
frequency). The phase velocity for waves in a medium is determined in part by intrinsic properties of the 
medium. For all mechanical waves in elastic media, the square of the phase velocity is proportional to the 
ratio of the appropriate elastic property of the medium to the appropriate inertia property. Wave velocity 
within the material is independent of the wave amplitude [15]. 

When a wave encounters a boundary which is neither rigid (hard) nor free (soft) but instead 
somewhere in between, part of the wave is reflected from the boundary and part of the wave is transmitted 
across the boundary. The exact behavior of reflection and transmission depends on the material properties 
on both sides of the boundary. If a pulse crosses the boundary from a denser medium into a less dense 
medium, the speed and the wavelength are both increased. The frequency of the incident pulse is the same 
as the frequency of the transmitted pulse. At the soft boundary, the restoring force is zero and the reflected 
wave has the same polarity (no phase change) as the incident wave [16]. 

Arterial pulse pressure evaluating in the initial systole, move on arteries and it is not caused by the 
forward movement of the blood: blood stroke volume forming distension of the medium and pulse 
pressure propagates through the aorta in waveform by elastic deformation of the vessel wall and the blood 
[17,18]. Further to elastic, sliding deformation of the blood is accompanying. The large arteries, i.e. aorta, 
pulmonary artery and their major branches are referred to elastic arteries because of the presence of 
relatively large amounts of elastin. The structural features of various segments of the arterial tree have a 
functional significance in the conversion of discontinuous ventricular output to a continuous flow in the 
peripheral circulation. Due to the dispensability of the large arteries and the resistance encountered in the 
peripheral circulation, a portion of the blood ejected by the ventricle is stored in the large arteries during 
systole. In diastole stored blood is released, thus maintaining the continuity of peripheral blood flow and 
preventing excessive fall in arterial pressure [19]. 

Pulse oscillation in arterial wall increases strain rate to the contiguous wall flow layers. In our cases 
in image area at the time 0.043sec initial net flow=0, mean oscillation velocity v=3-5cm/sec, distance to 
the wall r=0.5cm. Oscillatory strain rate =6-10sec-1. Due to viscosity/strain rate graph, at the strain rate up 
to 1sec-1 blood viscosity sharply (more than x30) decreased.  

The changes in viscosity are a result of modification in arrangement, orientation and stretching of 
the red blood cells. In the low shear rate region the cells are encountered in large aggregates and as the 
shear rate increases, the size of the aggregates diminish. At the mid shear rates, near unit strain internal 
stress due to pressure is sufficient to separate the aggregated cells causing breakage of aggregates (creep).  
Increasing shear rate causes the cells to orient in the direction of flow. Above a unit strain, a cell is forced 
to move past its adjacent neighbour. At the high shear stress rates blood forms layers of stretched and 
packed red blood cells sliding on layers of plasma. 

Pulse wave velocity from aorta to small arterial wall is ≈ 7-15-35m/sec. Pressure wave velocity in 
blood is ≈ 6-8m/sec. Peak flow velocity in aorta is ≈ 1.2-1.4m/sec. [20]. At the identical frequency, wave 
length to the vessel wall and adjoining flow blood slice must be different. Initiation of the strain rate and 
blood flow is shown on the stream surface and gradually involves the whole blood mass. So, phase 
delayed creep flow becomes simpler. These correlations are more expressed at the proximal aorta. Here 
pulse wave oscillation amplitude is high and blood in systole reveals inertio-elastic properties. To the 
distal pulse wave attenuates and boundary layer enlarges, flow becomes viscous. Blood viscoelastic 
transformation is one of the main reasons for the low flow velocity at the high systolic pressure at the 
distal arterial tree. (Fig6).  

Blood flow (creep/relaxation) delays to the pressure wave oscillation by the phase. Pressure and 
flow phase difference in viscoelastic flow is shown in Womersley’s number-α. (α=d/2√2πfρ/μ. d-diameter, 
f-fluctuation frequency, ρ-density, μ-viscosity). It defines relationship between elastic and viscous stress 
during the pressure oscillation  and shows which part of the pipe is occupies by the boundary layer's vi-
scous flow. In the large arteries, boundary layer is less than the blood volume provided by the pressure [5].  

At the 43 msec. distances propagating by the pressure wave is about 28-60cm. and covers all of the 
imaged places. 

At the ascending aorta Flow is inertio-elasatic. Elasticity is promoted by the blood and vessel wall 
structure. Womerslay’s number is 12.5±1.5. In the elastic material phase angle between causative force - 
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pulse pressure and strain rate (blood systolic oscillation) is low (Fig7). Blood viscous stress exceeds to 
elastic and pulse energy stored mostly in the substance. In systole blood mostly oscillates; there is no/low 
creep flow. Creep flow phase delay to pressure is about 850; oscillatory (creep) flow amplitude is low. 
Flow amplitude is characterized by the relation of the maximum volumetric flow rate Qmax (volume of 
the fluid which passes through a given surface per unit time), to the stationary volumetric flow rate - Qst 
(flow rate which would be established at the maximum gradient pressure at the Poiseuille’s flow). (Fig7). 
This is main reason for the low initial systolic flow acceleration.  

 

 
Fig6. Transformation of the inertio-elastic flow to viscous through the time; boundary layer 

formation at the ascending aorta (3D reconstruction of the mean velocity in voxels inside the imaging 
slice). At the in initial systole pulse oscillation is noted at the stream surface.  B and C. Inertio-elastic flow 
with the flat profile (plane wave at high Womerersley’s number). D. Viscous (Poiseuille’s) flow with the 
lower Womersley’s number at 350msec. In difference to – A, flow profile is parabolic, although flow time 
is the same – 50msec. (at 300msec velocity is zero).  

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Fig 7. Pressure and flow phase delay in viscoelastic flow at the different sites of aorta. Elastic/viscous 
stress correlation in the material (above), flow amplitude (middle - comparable with the net flow) and 
pressure/flow phase delay (below) at the sinusoidal varying pressure with the increasing Womersley’s 
number- α.  
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Blood is thyxotropic and decreases in the apparent viscosity under shearing, followed by a gradual 
recovery when the shear is removed. The effect is time dependent.  

In diastole pressure is less pulsating. Pressure exposition time for the viscoelastic creep flow is 
higher than that for the systole. These correlations are more expressed at the distal aorta. Here pressure 
dissipates in blood structural rearrangement.  Womerslay’s number is 7.3±1.2. In the viscous material 
phase angle between the causative force - pulse pressure and strain rate (creep flow) is high (Fig7). Flow 
is more viscous/less inertial. Creep flow phase delay to pulse pressure decreases (about 400). Flow 
amplitude and net flow is high. Ratio of mean/net blood flow shows wiscoelastic properties of the local 
circulatory system.  

Ratio of the (dynamic) viscous force to the inertial force (fluid density) is characterized by the 
kinematic viscosity. Kinematic viscosity with diameter of the vessel defines Womerslay’s number. At the 
lower Womersley’s number flow profile is parabolic and volumetric flow rate is determined by the instant 
pressure. Aforesaid is especially importance at the end diastole and to the distal arterial tree.  

At the aortic arch blood circular movement facilitates flow velocity dispersion. In initial 
protodiastole blood flow is separated into the opposite flowing streams. Later streams have identical 
direction (flow recirculation) (Fig8). 

In line of our date, protodiastolic and systolic flow waves initially have different frequencies and at 
the superposition do not resist to each other [20]. Wave superposition facilitates to increase strain rate: 
blood particles at the same time participating in different oscillations. It causes to high net flow at the 
diastole as shown in graphs and can simplify blood outflow in the different arterial branches.  Here stress 
must be sufficient to causing breakage of the red cell aggregates (Fig1D-5D). 

At the isthmus area (end/entrance of the circle flow) separating flow waves at 300-400msec have 
identical frequencies and phase (antegrade directed waves are formed at the same places of Walsalva 
sinuses), so they can interfere (Fig3A). Here at the destructive interference flow velocity is zero and 
further sharply increases. Flow anterograde acceleration in protodiastole is 6 times higher than in systole. 
At zero velocity systolic kinetic energy of the blood passes in to potential energy of the vessel wall. Wall 
elastic stress increases, wall oscillation basic frequency changes and systolic pulse wave can be attenuates. 

At the isthmus area flow wave with the high acceleration changes position from external to internal 
wall. Circumstances can be promoted by the presence of the recirculation zones. Wave propagation on the 
graphs is similar to the wave reflection at the boundaries (Fig8).  

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Fig 8. Flow wave reflection and recirculation sites at the different sites of the aortic arch. Dotted line – 
separated flow stream in retrograde (at 190-300msec) and anterograde (after 300msec) direction at the 
different walls of the aortic arch. Flow direction at the graphs inverted due to slice position at MRI. 
Incident and reflected wave has the same polarity (no phase change). 

 

 14 
 

http://www.answers.com/topic/inertia
http://www.answers.com/topic/fluid
http://www.answers.com/topic/density


m e w i n a v e 
 

Obviously, systolic energy of the heart transforms in space and time by the elastic oscillation and/or 
viscous sliding of the blood elements. Movement is always in waveform. At the wave destructive 
interference high elastic stress facilitates initial recirculation at the external aortic wall.  

By our dates, in protodiastole blood peak velocity at the external wall is much higher than that of 
systolic and peak shear stress is about 25N/m2. But just before the flow local pressure is much higher than 
at the flow and is equal to shear stress, it exceeds thresholds of the elastic deformation and as the outer 
slice of the blood is adhesive to the wall, forming endothelial denudation. At the place with the high local 
pressure flow wave reflects. I.e. wave velocity vector changes in quantity and direction. At the soft 
boundary (endothelial layer) the restoring force is low and the reflected wave has the same polarity (no 
phase change) as the incident. Wave shifts the vessel wall.  

The ground substance, non-cellular components of extracellular matrix fibers in the human body, is 
thyxotropic and acts as a support for the cells. It seems that at the high shear stress to the viscoelastic 
transformation undergo not only blood cells, but extracellular matrix too.  

The more so as cholesterol in experimental membranes can modify lateral tension and surface 
viscosity of the lipid bilayers [21]. In atherosclerosis it can be compensatory reaction of the vessel wall to 
the increased stress. 

Flow wave interference with the reflection at the external wall also specified to the distal part of the 
ascending aorta (opposite to isthmus), but flow acceleration is much lower than at the isthmus area. Aortic 
dissection is characteristic for those areas. 

It is significant that red blood cell aggregation affects blood viscoelasticity, but shear stress 
threshold to destruction of erythrocyte membrane is 6 times higher than for the endothelial sheet and 
erythrocyte membrane can move around the cell. Pathological data have shown that atherosclerotic change 
in children and young adults can be correlated with the presence of the same factors as it is identified in 
adults [22]. 

Circular movement at the arterial bifurcation can be facilitated by the same changes as at the aortic 
arch. It seems that at the vessel branching sites wave superposition increases net flow, but is fraught with 
the endothelial denudation. Modified arterial pulse can be used as an atherosclerosis prevention factor. To 
obtain more specific information about the flow physiology in protodiastole and blood viscoelastic 
modification during the cardiac cycle, studies must be continued. Author hopes for cooperation with the 
other institutes.  

Conclusions: -Systolic pulse oscillation in arterial wall increases strain rate to the contiguous wall 
blood flow layers.  

-At the circular sites flow separation and wave superposition promotes to the blood viscoelastic 
modification and high net flow in diastole.  

- At the distinct circular area flow wave superposition forms destructive interference. Here wall 
systolic pulse oscillation attenuates and flow wave reflects. 

- In protodiastole anterograde directed viscous flow recirculation with the high acceleration and 
wave reflection shifts the endothelial layer.  

 
 

sisxlZarRvis kedlis viskoelastiurobis alteracia sisxlis 
wriuli pulsuri nakadis dros 

 
m.beraia, f.Todua 

klinikuri medicinis instituti 
 

uamravma paTofiziologiurma kvlevam adamianebze da cxovelebSi cxadhyo, 
rom aTerosklerozuli sawyisi procesis ganviTareba formulirdeba, rogorc 
hipoTeza _ pasuxi dazianebaze, rac gulisxmobs sisxlis nakadis mier endoTeli-
umis denudacias. K 

Cveni kvlevis mizani iyo Segveswavla arteriuli pulsuri talRis zemoqme-
deba sisxlis nakadze da aTerosklerozuli procesis gamSveb sawyis faqtoreb-
ze. 
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kvlevis Sedegad dadginda, rom pulsuri oscilacia zrdis sisxlZarRvis 
kedlis daWimvis sixSires, ris Sedegadac sisxlis nakadis uaryofiTi interfe-
renciis adgilebSi sisxlZarRvis pulsuri oscilacia sustdeba da areklili 
nakadis talRis zemoqmedeba cvlis endoTeluri Sris ganvladobas.  
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Saqriani diabeti tipi 2-is, dislipoproteinemiisa da 
hipertenziis erTdrouli mkurnalobis efeqturoba xandazmul 

pacientebSi mosalodnel garTulebaTa da sisxlZarRvTa 
disfunqciis prevenciis TvalsazrisiT 

 
n. yifSiZe, q. kapanaZe 

akad. nodar yifSiZis saxelobis Tearpiis erovnuli centri 
 

xandazmul pacientebSi evropis kardiologTa sazogadoebis 2007 wlis re-
komendaciebiT, arteriuli hipertenziis adeqvaturi marTvis Sedegad mniSvnelov-
nad mcirdeba am pacientebSi gul-sisxlZarRvTa daavadebebi da maTi garTulebe-
bi, uSualod sikvdilobis Semcirebis xarjze. es kontigenti rogorc cnobilia 
miekuTvneba gul-sisxlZarRvTa daavadebaTa da maT garTulebaTa maRali riskis 
jgufs. aRniSnul pacientebSi gulis ukmarisobis gamovlenis sixSire 15%-s aRe-
mateba, roca es sindromi mTeli mosaxleobis mxolod 3%-s Seadgens. rva aTeul 
wels gadacilebul pacientebSi ki arteriuli hipertenziis sixSire Zalze maRa-
lia da TiTqmis 80%-s aRemateba [1]; Tumca am pacientebSi marto arteriuli wne-
vis marTva ar aris ZiriTadi problema, aramed mas erTveba gulis ukmarisoba, 
sisxlZarRvTa rigidoba da endoTeluri disfunqcia, dislipoproteinemiisa da 
Saqriani diabetis fonze, romlebic sicocxlis xangrZlivobaze moqmed ZiriTad 
risk-faqtorebs ganekuTvnebian. unda iTqvas isic, rom bevr saerTaSoriso nacio-
naluri sazogadoebebis rekomendaciebSi ar aris mkveTrad gamoxatuli Tu ra 
saxis preparatebs da maT kombinaciebs eniWebaT upiratesoba xandazmulebSi aR-
niSnuli daavadebebis, maTi garTulebebis profilaqtikisa da mkurnalobis Tva-
lsazrisiT. aRniSnul sakiTxebTan dakavSirebiT yuradRebas iqcevs ormagi, brma, 
randomizirebuli, placebokontrolirebadi kvleva “CORONA”, romlis SedegebSi 
naTqvamia, rom statinebis daniSvna gulis ukmarisobis mqone pacientebSi, miuxe-
davad maTi asakisa, ar axdens mniSvnelovan gavlenas daavadebis (uaxloes Tu 
Soreul) prognozze [1]. Tumca kvlevam dasabuTebulad aCvena, rom statinebis da-
niSvna efeqturi da usafrTxoa gulis iSemiuri daavadebis mqone xandazmul pa-
cientebSi. gulis, kisrisa da Tavis sisxlZarRvTa aTerosklerozuli cvlilebe-
bis garda xandazmul pacientebSi TiTqmis 25%-s aRwevs qveda kidurebis arteri-
ul sisxlZarRvTa da muclis aortis ama Tu im xarisxis aTerosklerozuli cv-
lilebebi. Saqriani diabeti tipi 2-is mqone pacientebSi daavadebis gamovlinebi-
dan 5-7 weliwadSi TiTqmis 1/3-s aReniSneba mikroalbuminuria [3], xolo 10 wlis 
anamnezis mqone pacientebSi retinopaTiis gamovlineba 75%-s aRemateba [1,2,4,5]. 
sisxlZarRvTa aRniSnuli lokaluri cvlilebebi mikroangiopaTiis gamovlinebad 
SeiZleba CaiTvalos. dadgenilia isic, rom mamakacTa sxeulis qveda monakveTSi 
ganviTarebuli cximovani qsovili pirdapir mianiSnebs insulinis reaqtiulobis 
daqveiTebaze [7,8]. cnobilia isic, rom metaboluri sindromis ganviTarebis sam 
ZiriTad risk-faqtors warmoadgens insulinis tolerantobis, maRali simkvrivis 
lipiproteinis-qolesterinis daqveiTeba da arteriuli hipertenzia. cnobilia 
agreTve, rom Tiazolidindionis, agf inhibitorisa da angiotenzin-receptorebis 
blokatorebis preparatebis miReba TiTqmis 50%-iT aqveiTebs Saqriani diabeti 
tipi 2-isa da specifiuri angiopaTiebis ganviTarebis risks [1,9,10]. 

nervuli ujredebisa da qsovilebis mkvebavi sisxlZarRvebis mikro-angiopa-
Tia TamaSobs mniSvnelovan rols diabeturi neiropaTiis paTogenezSi. diabetu-
ri makroangiopaTia warmoadgens agresiuli aTerosklerozis klinikur gamovli-
nebas, azianebs ra koronarul sisxlZarRvebs, saZile da periferiul arteriebs, 
da zrdis miokardiumis infarqtis, insultis, gardamavali koWlobisa da iSemi-
uri gangrenis ganviTarebis risks [9,10]. Saqriani diabetis gamovlineba sxvadas-
xva klinikebis monacemebiT meryeobda 6,3-6,9% SemTxvevebSi [6,10]. 
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avtorebs moyavT monacemebi imis Sesaxeb, rom gul-sisxlZarRvTa daavadebiT 
gardacvlil avadmyofTa sikvdilobis ZiriTad mizezs 4,4%-Si Saqriani diabeti 
Seadgens. literaturuli monacemebiT, gul-sisxlZarRvTa daavadebebis kerZod – 
iSemiuri kardiomiopaTiis gamomwvev mizezTa Soris 27% SemTxvevebSi moxseniebu-
lia Saqriani diabeti, xolo qronikuli gulis ukmarisobisas _ 50% SemTxveveb-
Si. latenturad mimdinare Saqriani diabetis gamovlineba _ (glutamatdekarbo-
qsilazis antisxeulebis Semcvelobis dadgeniT sisxlSi) zrdasrul adamianebSi 
10%-s Seadgens. gulis qronikuli ukmarisobis terminalur da preterminalur 
stadiebSi _ virusuli miokarditis transformaciis Sedegad ganviTarebuli di-
lataciuri kardiomiopaTiiT Sepyrobil III-IVfuqcionaluri klasis avadmyofebSi 
Saqriani diabetis gamovlineba saSualod 14,1%-s Seadgens [6]. 

avtorebi mividnen daskvnamde, rom Saqriani diabeti (nebismieri tipi) am-
Zimebs gul-sisxZarRvTa daavadebebis klinikur mimdinareobas, mniSvnelovnad am-
cirebs sicocxlis xangrZlivobasa da cxovrebis xarisxs, warmoadgens ra aRniS-
nul daavadebaTa mankieri wris etio-paTogenezis erT-erT ZiriTad gamSveb an 
Camket rgols [6]. 
     Cveni kvlevis mizans Seadgenda Segvefasebina dislipidemiis, arteriuli 
wnevisa da Saqriani diabetis erTdrouli mkurnalobis efeqturoba gulis iSe-
miuri daavadebis mqone pacientebSi. 
     kvlevaSi CarTvis kriteriumebs Seadgenda: pacientebi, romlebsac bolo sami 
Tvis ganmavlobaSi ar hqondaT gadatanili miokardiumis infarqti, sisxlSi krea-
tininis done ar aRemateboda 150 mol/l-s, glikozirebuli hemoglobini <7%, ar-
teriuli hipertenziiT II stadia (JNC VII) da aReniSnebodaT  dislipoproteinemia.  

kvlevaSi CarTul iqna 82 pacienti, maT Soris 28 qali da 54 mamakaci, saSu-
alo asaki meryeobda 65-dan 91 wlamde. lipiduri speqtris, glikozirebuli he-
moglobinisa da kreatininis laboratoriuli monacemebi ixileT #1 cxrilSi.    

SemTxveviTi SerCeviT pacientebi dayofil iqna or jgufad: pirveli jgufi 
Seadgina pacientebma, romlebic iRebdnen: hipolipidemiur, hipoglikemiur da 
hipotenziur saSualebebs, xolo meore jgufis pacientebis mxolod _ hipoglike-
miursa da hipotenziurs. orive jgufis pacientebi kvebis racioni TiTqmis Tana-
bari kaloraJis iyo. mkurnalobisa da dakvirvebis xangrZlivoba Seadgenda 8 kvi-
ras da medikamentebis autanlobis an sxva darRvevebis gamo, pacientTa jgufidan 
amovardnas adgili ar hqonia. #1 da #2 grafikebze aRniSnulia monacemTa dina-
mika mkurnalobamde da mkurnalobidan 8 kviris Semdeg.  

cxrili #1 

T-Chol 275.28+29.1 
LDL-Chol 30.09+3.1 
HDL-Chol 190.25+21.8 

TG 298.1+19.05 
I.A. 9.1+±0.79 

glikozirebuli 
hemoglobini 

6,5%-dan 7%-mde 

kreatinini 120-150mmol/l 
 
rogorc grafikebidan (#1-3) Cans, lipiduri speqtris monacemebis samizne 

done I jgufSi miRweul iqna pacientTa 64% SemTxvevaSi. glukozis koncentracia 
periferiul sisxlSi _ 68%-Si, xolo arteriuli wnevis monacemebi _ 71% SemTx-
vevbSi. rac Seexeba meore jgufis pacientebs, lipiduri speqtris monacemebis sa-
mizne done  mkurnalobis Semdeg ar iqna miRweuli 86% SemTxvevaSi, xolo glu-
kozisa da arteriuli wnevis monacemTa maCveneblebma samizne dones miaRwies 54% 
da 51% SemTxvevebSi, Sesabamisad. 

 18 



k l i n i k u r i   m e d i c i n a 
 

grafiki #1: lipiduri speqtris dinamika I jgufSi 
 

 
  
 
 
 
 
 

 
 
 
 
 

grafiki #2: lipiduri speqtris dinamika II jgufSi 

 
 
 grafiki #2 
 
 
 
 

 
 
 
 
 
 

grafiki #3: I da II jgufebis Sedareba monacemTa samizne  
doneebis miRwevis mixedviT 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
Cvens mier miRebul Sedegebze dayrdnobiT, SeiZleba iTqvas, rom yvela paci-

ents, romelTac aReniSnebaT dislipoproteinemiis, Saqriani diabetis, arteri-
uli hipertenziisa da gulis iSemiuri daavadebis simptomTa klinikuri da labo-
ratoriul-instrumentaluri verificireba, namkurnalebi unda iyvnen ara marto 
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“prioritetul” klinikur simptomTa gamovlinebis Sesabamisad, rac ar iZleva sa-
survel Sedegebs, radgan es paTologiebi Seadgenen mankieri wris warmmarTvel 
rgolebs, riTac aRrmaveben organizmSi mimdinare paTologiur procesebs. aRniS-
nulidan gamomdinare, Cveni Zalisxmeva mimarTuli unda iyos Sesabamisi maCveneb-
lebis samizne donis misaRwevad, rac kompleqsuri mkurnalobis Sedegad SeiZle-
ba iqnes miRweuli. kompleqsuri mkurnaloba, rogorc  garantad SeiZleba CaiTva-
los, radgan calkeul samizne maCvenebelTa miRweva SesaZlebelia preparatTa 
ufro mcire dozis gamoyenebiT, rac am preparatTa usafrTxo da xangrZlivi ga-
moyenebis saSualebas iZlva. es ki TavisTavad cxovrebis xarisxis gaumjobesebi-
sa da miRweuli Sedegebis stabilurobas  ganapirobebs.  

 
Multifactorial Treatment Effectiveness of Diabetes Mellitus Type 2, 

Dyslipidemia and Arterial Hypertension in elderly patients for the prevention 
of predictable complications and vascular dysfunction 

 
N. Kipshidze, K. Kapanadze 

Acad. N. Kipshidze National Center of Therapy 
 

The aim of the investigation was to study simultaneous treatment effectiveness of dyslipidemia, 
diabetes mellitus type II and arterial hypertension in elderly patients with CHD. 

Materials and methods:We studied 82 patients (mean age from 65-91, male/female 54/28) with 
dyslipoproteinemia, diabetes mellitus type 2 and arterial hypertension II (JNC VII), mean indices of T-C, 
HDL-C, LDL-C and TG were: 275.28±29.1 mg/dl, 30.09±3.1mg/dl, 190.25±21.8mg/dl and 
298.1±19.05mg/dl correspondingly), glycated hemoglobin varied from 6.5% to 7.0% and the levels of 
creatinine  varied from 120 to 150 µmol/l.  Patients were randomly assigned and divided into two groups: 
The first group patients received hypolipidemic drugs (atorvastatin 20mg), hypotensive drugs (ACE 
inhibitors, Ca-antagonists, duretics) and metmorphine, diabeton during 8 weeks. And the second group 
patients received only hypotensive drugs and antidiabetic drugs.  

Results: In the first group target levels of lipid profile, glucose concentration and arterial pressure 
were reached in 64%, 68% and 71% correspondingly. As for the second group, lipid profile didn’t change 
in 86%, and target levels of arterial pressure and glucose concentrations were reached in 51% and 54%, 
correspondingly. 

Conclusion: Therefore, every patient with type 2 diabetes, must be treated with the above 
mentioned scheme  in the early period of the disease, in order to be reached target levels of lipid profile 
and our treatment will be forwarded not only against dyslipidemia, but against the risk factors of type 2 
diabetes and arterial hypertension, because these diseases create vicious circle and aggravate each-other 
and simultaneous treatment of the above mentioned pathologies facilitates the management of them and 
provides better prognosis. Thus, our effort must be forwarded toward achievement of appropriate target 
levels, which may be reached after composite treatment. Complex treatment should be regarded as a 
guaranty, for the target levels may be reached via very low doses of medicines which predicts the long 
term treatment safety, improvement of life quality and stabilization of already reached results.  
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karvedilolis efeqti xandazmul avadmyofTa reabilitaciaze 

gulis qronikuli ukmarisobis dros 
 

i. jaSi, a. quTelia, s. SalamberiZe, n. TavberiZe, m. TevzaZe 
akad. m. winamZRvriSvilis sax. kardiologiis instituti 

 
 

gulis qronikuli ukmarisoba (gqu) warmoadgens udides problemas Tanamed-
rove klinikuri kardiologiisaTvis [1]. miuxedavad imisa, rom gqu xasiaTdeba cu-
di prognoziT da hospitalizaciis maRali sixSiriT, misi marTva dRemde ar ar-
is srulyofili [2,3].  

bolo wlebSi SemuSavebulma mkurnalobis principebma nawilobriv gaaumjo-
besa gqu mimdinareoba, magram arsebiTad ver Secvala prognozi. axali midgoma 
gqu mkurnalobaSi gaxda SesaZlebeli klinikur praqtikaSi beta-blokatorebis 
danergvis Semdeg. 

rogorc cnobilia, gqu mqone xandazmuli avadmyofebi xasiaTdebian daqvei-
Tebuli cxovrebis xarisxiT, Tanmxlebi daavadebebis arsebobiT, xSiri hospita-
lizaciiT, mravalferovani simptomuri mkurnalobiT [4-6]. dgeba sakiTxi, ramde-
nad SesaZlebelia gqu mqone xandazmuli pacientebis reabilitacia beta-bloka-
torebiT, kerZod, karvediloliT mkurnalobis SemTxvevaSi. 

karvediloli aris araseleqciuri α1,β-adrenergetikuli receptorebis an-
tagonisti, aseve mas axasiaTebs antioqsidanturi moqmedeba [7]. mravalricxovan 
kvlevebSi Seswavlil iqna karvedilolis gavlena avadmyofTa klinikur status-
ze [8-11]. dremde naklebadaa Seswavlili am preparatis moqmedeba xandazmul ava-
dmyofebze. 

Sromis mizans warmoadgens karvedilolis moqmedebis Seswavla gqu mqone 
xandazmul avadmyofTa cxovrebis da janmrTelobis xarisxze da funqciur md-
gomareobaze. 

masala da meTodebi: gamokvleul iqna 60 wels gadacilebuli orive sqesis 

78 Tavisuflad SerCeuli gqu (II-III klasi, NYHA-s klasifikacia) mqone avadmyofi 
da 20 gulis iSemiuri daavadebis (gid) mqone avadmyofi, gulis qronikuli ukma-
risobis gareSe. gqu etiologiur faqtors warmoadgenda gid avadmyofTa kvle-
vaSi CarTva xdeboda maTi Tanxmobis safuZvelze.  

Tanaxmad kvlevis amocanebisa avadmyofebi dayofil iqnen or jgufad: I jgu-
fis 37 avadmyofi Rebulobda tradiciul mkurnalobas ACE-inhibitorebiTa (an 
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angiotenzin II receptorebis blokatorebiT, Tu ar iyo tolerantoba ACE-inhibi-
torebis mimarT) da Sardmdeni saSualebebiT, xolo II jgufis 41 avadmyofi gqu 
tradiciul TerapiasTan erTad Rebulobda karvedilols (Dilatrend, F. Hoffmann-La 
Roche) doziT 3,125 mg 2 jer dReSi titraciiT 12,5 mg-mde imave reJimiT.  

I jgufis avadmyofebi warmoadgendnen kontrols II jgufis avadmyofebisaT-
vis, xolo I jgufis avadmyofTa kontrols warmoadgenda gulis iSemiuri daava-
debis mqone 20 avadmyofi, gqu gareSe.  

avadmyofebs utardebodaT eleqtrokardiografia, eqokardiografia, fiziku-
ri datvirTvis sinji – 6-wuTiani siarulis testi, sisxlis klinikuri da bioqi-
miuri gamokvleva, cxovrebis xarisxis Sefaseba ori saxeobis testis gamoyenebiT: 
janmrTelobis xarisxis Skala (Health satisfaction score) da minesotis kiTxvaris 
(Living with heart failure questionnaire - MLHF) saSualebiT, mkurnalobamde da mkurnalo-
bidan 12 Tvis Semdeg. kvlevidan gamoricxvis kriteriumebi iyo Semdegi: sinusis 
kvanZis sisuste, sinoatrialuri da atrioventrikuluri blokada, hipotonia, 
Tavis tvinSi sisxlis mimoqcevis mwvave moSla, mwvave miokarditi, perikarditi, 
endokarditi da kostriqciuli perikarditi, gulis sarqvelebis hemodinamikurad 
mniSvnelovani stenozi, gegmiuri operaciebi gulze uaxloesi sami wlis ganmav-
lobaSi, parenqimuri organoebis funqciebis mZime darRvevebi, fizikuri aqtivo-
bis SemzRuda daavadebebi (garda gulis qronikuli ukmarisobisa), romlebic 
warmoadgenen xelis SemSlels 6-wuTiani testis interpretaciisTvis, labora-
toriuli testebis klinikuri mniSvnelobis cvlilebebi. 

mkurnalobis usafrTxoeba fasdeboda yvela vizitze. gamokiTxvis Sedegad 
xdeboda Zlieri an Tundac umniSvnelo arasasiamovno SegrZnebis dafiqsireba. 
misi arsebobis SemTxvevasi isazRvreboda dawyebis zusti dro, xangrZlivoba, 
simZime da fasdeboda misi kavSiris albaToba mkurnalobis dawyebasTan. garda 
amisa, karvedilolze alergiuli reaqciis da gverdiTi movlenebis monitoringi 
mimdinareobda satelefono kavSiriT, TveSi erTxel. 

cifrobrivi monacemebis statistikur damuSavebas vaxdendiT samedicino 
kompiuteruli programa “MINITAB”-is, kerZod, Two Sample T-Test and confidence interval-
is meSveobiT. 
 
tabula #1. kvlevaSi CarTuli avadmyofebis sawyisi klinikuri maCveneblebi 
 

maCveneblebi I jgufi 
(37 avadmyofi) 

II jgufi  
(41 avadmyofi) 

p 

saSualo asaki 7,1+5,4 71,9+5,9 >0,05 
mamakaci, % 64 67 >0,05 
kreatinini, mmol/l 112,6 116,4 >0,05 

msubuqi (EF<40-35%) 
saSualo (EF<35-30%) 
mZime (EF<30%) 

17 
43 
40 

15 
44 
41 

 
>0,05 

NYHA klasi: II 
             III 

16 
21 

17 
24 

>0,05 

6-wuTiani siarulis 
testi (metri) 

257,1 
(230,6-275,3) 

265,4 
(246,3-288,5) 

>0,05 
 

wamlebis moxmareba (%): 
diuretiki 
ACE-inhibitori 
ang-n II antagonisti 
sagule glikozidi 

 
84 
87 
4 
13 

 
82 
89 
6 
11 
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tabula #2. avadmyofTa cxovrebis da janmrTelobs xarisxi 
 

maCveneblebi I jgufi 
 

  II jgufi 
 

 saSualo     
(95% CI) 

p saSualo    
(95% CI) 

p 

6-wuTiani testi (m) 
sawyisi   

 
12 Tve 

 
 

251,3 
(234,1-279,6) 

 
253,4       

(237,6-281,4) 

 
 

<0,05 

260,2 
(247,3-283,2) 

 
318,7     

(296,2-338,4) 

 
 

<0,001 

MLHF score: 
fizikuri 
sawyisi 

 
12 Tve 

 
emociuri 
sawyisi 

 
12 Tve 

 
jami 

sawyisi 
 

12 Tve 

 
 

24,2 
(21,8-26,6) 

20,4       
(17,8-23,0) 

 
9,9 

(8,3-11,5) 
8,0 

(6,6-9,4) 
 

44,3 
(39,5-49,1) 

36,9 
(32,2-41,6)     

 
 
 
 

<0,01 
 
 
 
 

<0,05 
 
 
 
 

<0,05 

 
 

21,5 
(19,1-23,9) 

12,6 
(10,7-14,5) 

 
8,6 

(7,1-10,1) 
4,4 

(3,4-5,3) 
 

41,0 
(36,0-46,0) 

22,9 
(19,5-26,4) 

 
 
 
 

<0,001 
 
 
 
 

<0,001 
 
 
 
 

<0,001 

janmrTelobis 
xarisxis Skala 

sawyisi 
 

12 Tve 
 
 

 
 

0.65 
(0,61-0,70) 

0,67 
(0,59-0,71) 

 
 
 
 

>0,05 

 
 

0,67 
(0,62-0,72) 

0,78 
(0,75-0,81) 

 
 
 
 

<0,001 

 
tabula #3. gulis ukmarisobis NYHA funqciuri klasis cvlileba 

NYHA I jgufi 
 

 II jgufi  

 sawyisi 12 Tve sawyisi 12 Tve 
saSualo 

 
2,53+0,50 2,48+0,54 2,44+0,50 2,01+0,55 

P 
 

 p>0,05  P<0,001 

 
tabula #4. hospitalizaciis sixSire 

 
 
 

I jgufi II jgufi p 

mimarTvis raodenoba 
 

13 6 <0,01 

stacionarSi dayovneba (dRe) 
 

87 26 <0,001 
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Sedegebi: kvleva mimdinareobda or erTmaneTis msgavs jgufSi (tabula 1). 
gqu funqciuri klasis mixedviT avadmyofebi Tanabrad iyvnen ganawilebuli or-
ive jgufSi, aseve msgavsi iyo avadmyofTa asakobrivi maCvenebeli da sqesi. rac 
Seexeba gqu standartul Terapias, warmodgenili jgufebi TiTqmis Tanabri pro-
centuli maCveneblebiT Rebulobdnen im preparatebs, romlebic mowodebulia 
gqu samkurnalod. orive jgufSi aRiniSna datvirTvisadmi tolerantobis zrdis 
sagrZnobi maCvenebeli, rac gamovlinda 6-wuTiani datvirTvis testiT (siarulis 
saSualebiT horizontalur sivrceze), magram aRsaniSnavia, rom karvedilolis 
jgufSi es cvlilebebi ufro mkveTr pozitiur dinamikas ganicdian (tabuli 2). 
sarwmuno aRmoCnda gansxvaveba or jgufs Soris “sicocxlis xarisxis” Sefasebi-
sas. janmrTelobis xarisxis SkaliT miRebuli iqna Semdegi monacemebi: I jgufSi 
mkurnalobamde – 0,65, mkurnalobis Semdeg – 0,67 (p>0,05); II jgufSi Sesabamisad 
0,67 da 0,78 (p<0,001). rac Seexeba minesotis standartuli kiTxvariT miRebul Se-
degebs, I jgufSi aRiniSna Semdegi: mkurnalobamde – 44,3, mkurnalobis Semdeg – 
36,9 (p<0,05); II jgufSi – 41,0 da 22,9 (p<0,001) Sesabamisad. kvlevis dros aRiniSna 
gqu saSualo funqciuri klasis gaumjobeseba orive jgufSi, magram aRniSnuli 
cvlilebebi ufro mkveTrad da sarwmunod gamoixata karvedilolis jgufSi (ta-
bula 3). Seswavlil iqna aseve avadmyofTa hospitalizaciis sixSire (tabula 4). I 
jgufis avadmyofebidan 2 gardaicvala stacionarSi, xolo II karvedilolis 
jgufidan – 1 saxlis pirobebSi. kvlevis mTel manZilze xdeboda wamalTa gver-
diTi movlenebis Seswavla. karvediloliT mkurnalobisas: 5 avadmyofs aRiniS-
neboda Tavbrusxeva, 4 – bradikardia, 2 – hipotenzia. miRebulma Sedegebma daa-
dastura, rom karvedilolis daniSvna usafrTxod SeiZleba gqu xandazmul avad-
myofTa mkurnalobisaTvis. aRniSnuli medikamentis gamoyeneba unda daiwyos adre, 
atarebdes xangrZliv xasiaTs da kombinirebuli iyos gqu standartul Tera-
piasTan, vinaidan sagrZnoblad aumjobesebs avadmyofTa klinikur mdgomareobas, 
cxovrebis da janmrTelobis xarisxs. 

 

Effects of Carvedilol on Rehabilitation in Elderly Patients with  
Chronic Heart Failure 

 
I. Jashi, A. Kutelia, S. Shalamberidze, N. Tavberidze, M. Tevzadze 

M. Tsinamdzgvrishvili Institute of Cardiology 
 

Heart  failure, a condition predominantly affecting the elderly, represents an ever-increasing clinical 
and financial burden for the National Health Service. The aim of this study was to determine whether 
carvedilol (C) treatment improved on the outcomes of an outpatient  patients, over 60 years of age, with 
chronic heart failure. 

Methods: 78 male pts, aged 60 to 82, 68% male, with CHF (II-III NYHA classification) due to 
chronic forms of coronary heart disease were examined. The pts were divided in 2 groups depending on 
the treatment: I group (37 pts) received ACE-inhibitors, cardiac glycosides and diuretics; C 3,125 mg bid, 
titrated  up to 12.5 mg bid was administered with CHF traditional therapy – to 41 pts (II group). Central 
hemodynamic was determined by echocardiography, quality of life was assessed by the Minnesota Living 
With Heart Failure Questionnaire. For the 6-minute walk test pts received standardized instructions to 
walk as far as possible in 6 min on a 33-m course. 

Results: After  twelve-month of treatment C improved NYHA class, LVEF, 6-minute walk 
distance, and quality-of-life scores – emotional, physical and total (all p<0,05 from baseline) to a greater 
extent than traditional therapy of CHF. Pts in the II group have fewer multiple admissions and spend fever 
days in hospital. 

Conclusions: C is an effective and well tolerated treatment for CHF in the elderly. After twelve-
month C treatment subjective complaints and objective symptoms of CHF decreased and tolerance to 
physical activity increased, reduced the functional class of CHF, which helps the rehabilitation of pts. 
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Multifactorial Therapy of Patients with Chronic Heart Failure, Caused by 
Ischemic Heart Disease 

 
T.Bochorishvili*, M. Rogava*, K.A.Bakuridze**, M.G.Mirziashvili**, 

 M.G.Kopaliani**, T.M.Kezeli** 
N.Kipshidze National Centre of Therapy*, 

Tbilisi State I.Javakhishvili University, Tbilisi, Georgia** 
 

Introduction. Despite the advances in diagnosis and management of chronic heart failure (CHF) it 
remains a major public health problem. Cardiac myocytes respond to the constant overload and 
disturbances between oxygen requirements and demands by increasing concentrations of epinephrine and 
other hypertension-producing hormones, activating  the heart and arterial smooth muscle cells remodeling 
[1,3,5]. This process of adaptation to a constant stress includes internalization of β-adrenergic receptors, 
uncoupling of the intracellular signaling pathway, inducing the expression of proteins of the contractile 
system, increasing muscle mass and reorganization of the myofilaments, resulting of started the vicious 
circle of HF progression [1,4,5,8]. Eventually, a cardioinflammatory response due to hemodynamic 
overload leads to heart failure via increased myocardial cytokine production (interleukins (IL) and tumor 
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necrosis factor (TNF)-α)) and apoptotic processes [4-6, 9]. Consequently, modern concepts of HF therapy 
against these stress-induced alterations focus on the protection that could obtain by original drug Adenocin 
[2, 6-8, 10]. The therapeutic concept of rational treatment of CHF with Adenocin based on increasing 
cardiac output, but to contradict of action of cardiac glycoside alone, avoided the symptoms of 
bioenergetic failure, activated extra- and intracellular NAD-signallinig mechanism, restored homeostasis 
of redox states and Ca-transport through cellular membranes. The goal of investigation was to study 
efficacy of  Adenocin treatment of the cardiac hemodynamics parameters and  redox-potential, 
concentrations of endothelin-1 (ET-1), inflammatory cytokines (TNF-α, IL-6), vascular adhesion molecule 
(VCAM) and NADH-oxidase activity in patients with ischemic heart disease (IHD) and left ventricle (LV) 
dysfunction. 

Materials and Methods. 156 patients with IHD and CHF NYHA class II-IV were enrolled in this 
open controlled trial. The protocol was approved by the local Ethical Committee. Exclusion criteria: 
myocardial infarction within a month prior to study, uncontrolled hypertension (systolic blood pressure 
>160 mmHg or diastolic blood pressure >100 mmHg), unstable angina pectoris in the month preceding 
study, bypass surgery or PTCA within one month prior to study, pheochromocytoma, hyperthyroidism, 
hypothyroidism, cerebrovascular accident within 3 months prior to study, cancer or any other serious 
systemic disease leading to a reduction in life expectancy, renal insufficiency with clinical manifestations, 
pregnancy, known drug or alcohol abuse or non-compliance of medications. All patients were randomized 
into two group, main and control. The main group patients, additionally to conventional therapy, received 
cardioprotective drug Adenocin [2, 6-8, 10] intravenously droply in dose of 2 ampoules dissolved in 100 
ml of 5% of glucose, twice daily. Symptoms of CHF, ECG, Echo-ECG and markers of entothelial 
dysfunction and oxidative stress intensity of platelets were clinically compared. Blood chemistry analysis 
included the measurements of circulating levels of TNF-α, IL-6 and soluble VCAM-1 were quantified 
using commercially available immunoassay kits (Quantikine HS, R&D Systems, Minneapolis, Minnesota) 
as described [11, 12]. Blood samples were obtained from each patient to evaluate basal and collagen-
induced platelet O2- production, and NAD levels [2]. Data were analyzed by SPSS 10.0 statistical package 
and presented as a mean and SD. Statistical significance was considered for a value of P< 0.05. 

 
Table. Comparison of clinical, hemodynamics, bioenergetics, endothelial and immune  systems factors in 
patients of control and main groups.  
 

Control group, n=78 Main group, n=78 Parameters 
At baseline After treatment At baseline After treatment 

NYHA FC 3,2±0,3  3,0±0,4 3,2±0,3  2,1±0,4*# 
Heart rate, 
beat/min 

92±5  82±4 92±6  76±4* 

6-min walk 
distance, m 

192±45  212±53 167±46  318±64**# 

Left atrial 
diameter, cm 

4,6±0,2  4,6±0,3 4,8±0,2  4,0±0,2*# 

LV EDD, cm 6,6±0,2  6,5±0,3 6,8±0,2  5,6±0,3*# 
LV ESD, cm 5,4±0,2  5,6±0,2 5,8±0,2  5,1±0,3* 
LVEF,% 34±4 35±3 32±4  44±5**## 
NAD, nMol/l 9,6±0,6  9,3±0,3 9,0±0,6  14,3±0,5**## 
NAD/NADH 0,62±0,07  0,60±0,06 0,58±0,05  0,78±0,04**## 
ET-1, pg/ml 4,6±0,2  4,7±0,3 4,8±0,3  2,8±0,3**### 
TNF-α, pg/ml 7,6±0,9  8,1±0,6 8,5±0,8  5,0±0,6**# 
IL-6, pg/ml 14,6±1,2  14,8±1,3 15,4±1,4  6,5±0,6***## 
VCAM-1, 
pg/ml 

0,98±0,05  0,97±0,07 1,04±0,14  0,65±0,06***## 

Note: significant difference vs baseline - *, significant difference between control and main group - #, one 
symbol – p<0,05, two- <0,01, three - <0,001. 

 
Results. Two weeks after the begining a treatment with Adenocin  the mean NYHA class of CHF 

was significantly improved (table 1, p < 0,001), the number of patients suffering from exercise dyspnoea, 
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pulmonary rales, orthopnoea, nycturia and peripheral oedema decreased significantly for each of these 
symptoms (p<0,01 for each case). No changes were observed in the control group. Decreases were 
detected in heart rate (p<0.001), systolic blood pressure (138±13 mmHg vs 116±12 mmHg; p<0.05), and 
left atrial diameter (p<0.001). LV EF increase after administration of Adenocin by 12% (p<0,01). 
Improvement of cardiac hemodynamics and geometry coupled with the increasing of redox-potential 
(NAD/NADH), decreasing of NADH-oxidase activity and the decreasing of ET-1, TNF-α under treatment 
with Adenocin have been obtained. 

Plasma level of ET-1 was elevated in patients with CHF. Decrease of the content of ET-1 by 45% in 
Adenocin treated group correlated significantly with changes in symptoms of CHF severity, 6-min walk 
distance (r = 0.64 to 0.80; p < 0.05), hemodynamic parameters (ejection fraction; r = 0.54 to 0.86; p < 
0.05). Moreover, it was established that treatment with Adenocin restores positive correlation between 
content of TNF-α and ET-1 (r 0,87, p<0,001) and negative correlation between NAD/NADH and VCAM-
1 (r 0,65, p<0,01). Significant decreases were observed in NADH-oxidase and ET-1 levels with Adenocin 
treatment (p<0.001). The redox-potential NAD/NADH levels showed significant correlations with left 
ventricular dimensions and systolic function and NYHA FC, the best correlation was with LVEF (r= 
0.765, p<0.001 and r= 0.81, p<0.001, respectively). Compared to baseline values, significant decreases 
were observed in NADH-oxidase activity, TNF-α and IL-6, and ET-1 levels with Adenocin treatment 
(p<0.001).  In vivo results shown increased platelet O2- production and plasma TNFα levels in NYHA 
class III-IV compared with control or in NYHA I-II (p<0,001); platelet O2- production correlated 
significantly (R=0,6; p<0,01) with TNF-α plasma level. In vitro studies have been showed, that TNF-α 
dose-dependently (5-40 pg/ml) induced platelet O2- production and Adenocin, acted as an  inhibitor of 
NAD(P)H-oxidase, significantly inhibited TNF- α-mediated platelet O2- production. 

Conclusion: Adenocin therapy leads to pronounced  improvement  NYHA FC of CHF and exercise 
capacity, occurs cardiac deremodeling and LV systolic function raising. The proposed mechanism of the 
beneficial action of Adenocin could be consist in restoration of capacity of energetic metabolism and 
homeostasis of redox state reactions and, as a result, in the improvement of endothelial function and 
cessation of proinflammatory cytokines synthesis. 

 
 

multifaqtoruli mkurnalobis efeqturoba gulis iSemiuri 
daavadebiT gamowveuli gulis qronikuli ukmarisobis mqone 

pacientebSi 
 

T.BboWoriSvili*, m. rogava*, k.bakuriZe**, m. mirziaSvili**,  
m. kopaliani**, T. kezeli** 

akad. n. yifSiZis saxelobis Terapiis erovnuli centri*,  
iv. javaxiSvilis saxelobis saxelmwifo universiteti** 

K 
kvlevis mizani iyo Segvefasebina kardioproteqciuli mkurnalobis efeqtu-

roba mankieri wris aRkveTaSi gulis iSemiuri daavadebiT gamowveuli gulis 
qronikuli ukmarisobis mqone pacientebSi. kvlevaSi CarTul iqna gulis qroniku-
li ukmarisobis mqone 156 pacienti, gandevnis fraqciiT 35%, romlebic itarebd-
nen optimalur, standartul mkurnalobas. pacientebi randomizebuli, ormagi br-
ma meTodiT dayofil iqnen or jgufad da iRebdnen adenocins (n=78) an placebos 
(n=78) ori kviris ganmavlobaSi. adenocinis jgufSi preparati iyo usafrTxo da 
mniSvnelovnad Semcirda gulis ukmarisobis funqciuri klasi NYHA-s klasifi-
kaciis mixedviT, gaizarda ganvlili manZili 6 wT-iani testiT, Semcirda marcxe-
na parkuWis saboloo sistoluri da saboloo diastoluri zomebi da gaumjo-
besda marcxena parkuWis gandevnis fraqcia (gaizarda 32%-dan 44%-mde da ar Sec-
vlila sakontrolo jgufSi) da Trombocitebis redoqs-potenciali, Semcirda 
endoTelin-1-is, proanTebiTi citokinebis Semcveloba da NADH-oqsidazas aqti-
voba Trombocitebsa da plazmaSi.  
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klinikur-imunuri polimorfizmi da farisebri jirkvlis 
funqcia sistemuri wiTeli mgluras dros 

 
s. Rlonti, T. gogilaSvili, m. jvariZe, n. xuroZe,   

m. CokoSvili, m. geTiaSvili 
Tssu g. Jvanias saxelobis pediatriuli klinika, 

baTumis respublikuri saavadmyofo 
 

sistemuri wiTeli mglura (swm) klasikur autoimunur daavadebad iTvle-
ba.Aimunuri homeostazis Seswavlis safuZvelze damkvidrda warmodgena, rom da-
avadebis ganviTarebis safuZvelia ujredul da humorul imunitets Soris Tana-
fardobis darRveva: imunomaregulirebeli T-supresoruli subpopulaciis aras-
rulfasovneba, B-limfocitebis gaaqtiurebiT da antisxeulebisa da autoantis-
xeulebis gaZlierebuli produqciiT [1,6,7,13,14]. 

imunuri sistemisa da ujreduli imunitetis mTavari organos-Timusis Ses-
wavlam cxadyo misi mWidro kavSiri farisebri jirkvlis hormonebTan [8,9,10,11,15]. 

mravalricxovani gamokvlevebiT dadasturebulia, rom Tireoiduli paTo-
logiis mravali formis dros SeiZleba ganviTardes imunuri darRvevebi da pi-
riqiT, autoimunuri paTologiis dros yvelaze xSirad swored farisebri jir-
kvali ziandeba [2,3,4,5,12].  
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Sromis mizans warmoadgenda Segveswavla ujreduli da humoruli imuni-
tetisa da farisebri jirkvlis funqcia swm-iT daavadebul bavSvebSi, gangvesaz-
Rvra urTierTdamokidebuleba ujredul imunitetsa da farisebri jirkvlis ho-
rmonebis dones Soris, agreTve maTi kavSiri daavadebis klinikur gamovlinebas-
Tan. 

masala da meTodebi: Cveni dakvirvebis qveS imyofeboda 3-dan 15 wlamde asa-
kis 14 avadmyofi. maTgan 1-5 wlisa iyo 2; 5-7 wlis 4; 7-15 wlis 8.Adiagnozi yvela 
SemTxvevaSi iyo sarwmuno da Seesabameboda amerikis revmatologTa asociaciis 
mier rekomendirebul kriteriumebs. daavadebis aqtivobis xarisxisa da paTolo-
giuri procesis mimdinareobis xasiaTis dasadgenad viyenebdiT v. nasonovas kla-
sifikacias.A6-avadmyofs aReniSneboda daavadebis mwvave; 4-qvemwvave da 4-qroniku-
li mimdinareoba. aqtivobis I xarisxiT hospitalizirebuli iyo 2, II xarisxiT 8, 
III xarisxiT 4 avadmyofi. 

sakontrolo jgufi warmodgenili iyo 3-dan 15 walmde asakis 25 praqti-
kulad janmrTeli bavSviT.A  

periferiuli sisxlis T- limfocitebi da maT subpopulaciebi isazRvreboda 
monoklonuri antisxeulebiT CD3, CD4, da CD8 (Sesabamisad T-saerTo, T-helperi 
da T-supresori), B-limfocitebis procentuli raodenoba - komplementuri roze-
tis warmoqmnis meTodiT,Asisxlis SratSi G, A da M imunoglobulinebis koncent-
racias _ manCinis radialuri imunodifuziis meTodiT.  

farisebri jirkvlis hormonebis Tiroqsinis (T4) da triiodTironinis (T3) 
koncentracias vsazRvravdiT radioimunologiuri meTodiT. A 

kvlevis Sedegebi da ganxilva:ACatarebulma gamokvlevebma gviCvena rom swm-

iT daavadebul bavSvebs aReniSnebodaT T-limfocitebis saerTo (CD3) da T-sup-
resorebis (CD4) procentuli raodenobis Semcireba, aseve imunomaregulirebeli 
subpopulaciebis gamoxatuli diskordinacia CD4/CD8 koeficientis gazrdiT. hu-
moruli imunitetis mxriv  gamoxatuli iyo B-limfocitebis procentuli raode-
nobisa da sisxlis SratSi samive klasis imunoglobulinebis G, A da M-is maRa-
li Semcveloba.  

cvlilebi ujreduli da humoruli imunitetis mxriv korelaciur kavSirSi 
iyo swm-s klinikur mimdinareobasTan, kerZod, rac ufro maRali iyo paTologi-
uri procesis aqtivoba swm dros, miT ufro mkveTrad iyo gamoxatuli cvlile-
bebi imunur sistemaSi.  

ujreduli imunitetisa da farisebri jirkvlis urTierTkavSiri swm-s dros  
sqematurad Semdegnairad ganisazRvreba. pirveladia genetikuri deficiti imunu-
ri kontrolis ujredebSi (CD4 deficiti), CD4-limfocitebis hipofunqcia iwvevs 
CD8 supresorebis aqtivacias, rac zrdis antinuklearuli antisxeulebis pro-
duqcias.  

Cvens masalaze, swm-iT daavadebul bavSvebSi farisebri jirkvlis hormone-
bis Tiroqsinisa (T4) da triiodTironinis (T3) koncentraciis gansazRvram gviCve-
na, rom adgili aqvs sisxlis SratSi maTi Semcvelobis Semcirebas kontrolTan 
SedarebiT. 

T3 da T4–is koncentraciis normidan gadaxris done Seesabameboda daavade-
bis mimdinareobis xasiaTsa da paTologiuri procesis aqtivobis xarisxs. ker-
Zod, am hormonebis koncentracia yvelaze dabali iyo daavadebis maqsimaluri aq-
tivobisa mwvave mimdinareobisas (cxrili #1).  

imunitetis T da B sistemaSi mimdinare cvlilebisa da farisebri jirkvlis 
hormonebis dones Soris korelaciuri kavSirebis Seswavlam gviCvena, rom Tiroq-
sinisa triiodTironinis koncentraciis daqveiTeba sarwmunod korelirebs CD3-
saerTo da CD8-supresorebis deficitTan.  

miRebuli monacemebis safuZvelze SeiZleba davaskvnaT, rom farisebri jir-
kvlis hormonebi, kerZod Tiroqsini, pirdapir mastimulirebel zemoqmedebas ax-
dens ujredul imunitetze.  
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cxrili #1: Tiroqsinisa da triiodTironinis koncentracia sisxlis SratSi swm 
dros    
     

Sesaswavli 
jgufi 

n=14 Tiroqsini 
T4(nmoli/l) 

P triiodTironini 
T3(nmoli/l) 

P 

daavadebis 
mimdinareoba 

     

Mmwvave 6 81,2+4,39 <0,001 0,86+0,18 <0,001
Qqvemwvave 4 107,61+7,47 <0,05 1,05+0,2 <0,05 
qronikuli 4 110,76+5,68 <0,01 1,44+0,25 <0,02 
 
amgvarad, swm-s mimdinareobis gamwvavebisa da paTologiuri procesis aqti-

vobis matebisas dadgenilia T-imunomaregulirebeli subpopulaciebis raodeno-
bis mniSvnelovani Semcireba, B-limfocitebis raodenobisa da samive klasis G,-
A,M imunoglobulinebis Semcvelobis mkveTri mateba, rasac Tan axlavs Tiroq-
sinisa da triiodTironinis koncentraciis daqveiTeba. D 

daavadebis mimdinareobisas Tiroqsinis koncentraciis momatebisa da nor-
masTan miaxloebisas CD3 da CD8 limfocitebis raodenoba matulobs, avadmyofo-
ba Rebulobs keTilTvisebian mimdinareobas, SedarebiT advilad emorCileba mku-
rnalobas da gacilebiT adre dgeba remisia.  

gamokvlevis Sedegebma saSualeba mogvca SegvemuSavebina swm-s mimdinareobis 
prognozirebis indeqsi, rac SeiZleba gamovTvaloT formuliT:  

p.i. CD3X100/CD8XT4 sadac, p.i.-prognozirebis indeqsia. 
CD3 – T-saerTo limfocitebis procentuli Semcveloba. 
CD8 _ T-supresorebis procentuli Semcveloba. 
T4-Tiroqsinis koncentracia. 
prognozirebis am meTodis gamoyenebisas, swm-s mimdinareobis dros misi aq-

tivobis gansazRvrisas, gaTvaliswinebulia farisebri jirkvlis hormonebis md-
gomareoba. farisebri jirkvlis ori hormonidan upiratesoba mivaniWeT Tiroq-
sins, radganac Tiroqsini mdgradi cilaa da misi koncentracia ar icvleba, gan-
sxvavebiT triiodTironinisa, romelic sisxlSi kortkosteroidebis da Sardova-
nas koncentraciis matebisas iSleba.  

analizma gviCvena, rom daavadebis msubuqi mimdinareobisas p.i. naklebia an 
tolia 5,5 (n=2,8-5,5), xolo mZime, arakeTilsaimedo mimdinareobisas p.i. metia 5,5-
ze (zogjer aRwevs 20,5). A 

amgvarad, p.i. saSualebas iZleva SevafasoT daavadebis mimdinareoba da Se-
varCioT adekvaturi Terapia yovel konkretul SemTxvevaSi, gvexmareba dinamikaSi 
davakvirdeT daavadebis mimdinareobas da movaxdinoT mkurnalobis koregireba. 
 

 
Clinical, Immune System Changes and Euthyroid Glands in   

System Lupus Erythematosus 
                                               

S. Glonti, T. Gogilashvili, M.  Jvaridze, N. Khurodze,  M. Chocoshvili, M. Getiashvili 
Tbilisi State Medical University, Jhvania Peadiatric Clinic, Batumi Republic Hospital 

 
Key words:  Immune system,  Euthyroid goiter,  SLE.  
The aim of the study was to investigate function of thyroid glands as well as cellular and humoral 

immune system in patients with System Lupus Erythematosus (SLE). The investigation was carried out on 
14 patients with SLE who underwent Ultrasonography of the thyroid glands, who also were studed on T-
lymphocytes and its subpopulations CD3, CD4, CD8, the percentage levels of B lymphocytes,  IgG, IgA, 
IgM, testomonies in serum of blood, concentration of thyroid hormones T4 and T3.  
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The results show that  the cell’s immun system damages more heavier than humor immune status 
during  SLE. There was detected dramatic decrease of CD3 and CD8 lymphocytes, and increase of  levels 
of B lymphocytes, Ig G,Ig A, Ig M . Changes in Immune system are accompanied by decrease of thyroid 
hormones T4 and T3 level in serum of blood.  

Based on our study we can conclude that studying Immune system with thyroid gland pathology is 
important in patients with SLE, as well as studying thyroid gland hormones T4 and T3  in the patients with 
autoimmune diseases.   
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gulis ukmarisobis kontrolis SesaZleblobebi da problemebi 
kardiomiopaTiebisa da miokardiumis virusuli da sxva saxis 

dazianebis dros 
 

m. rogava 
akad. n. yifSiZis sax. Terapiis erovnuli centri 

 
medicinis istoriuli warsulis, anu kolxuri medicinis saTaveebidan teq-

nokratuli, medicinis dRevandelobamde, gulis ukmarisobis gamovlenis sxvadas-
xva simptomebi da sindromi yvela CvenTaganisaTvis kargadaa cnobili. rogorc 
mTel rig qveynebSi, ise CvenTanac gulis ukmarisobis sindromiT Sepyrobil pa-
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cientTa ricxvi mTliani mosaxleobis 3%-s aRemateba, xolo 65 wlis zemoT 15%-s 
farglebSi meryeobs, hospitalizaciis uSualo mizezTa Soris ki gulis ukmari-
sobis sindromi 70%-ze metia [1]. am sindromis mkurnalobis xarjebi msoflios 
wamyvan qveynebSi biujetis TiTqmis 3%-s Seadgens [2]. am sindromis gamovlenis 
sixSire damokidebulia gulis ZiriTad daavadebaTa raodenobis zrdasTan, ker-
Zod garTulebuli gulis iSemiuri daavadebis da arakoronarul daavadebaTa 
kardiomiopaTiebisa da virusuli miokarditebis yovelwliur SemTxvevaTa mate-
basTan [2]. 90-iani wlebis periodidan moyolebuli dRemde Catarebulma kvlevebma 
gamoavlina e.w. kardiotropuli, kerZod koqsaki B - jgufis xvedriTi wili gu-
lis virusul daavadebaTa etiopaTogenezSi. SemTxvevaTa didi raodenoba modis 
agreTve miqst-infeqciaTa, sxvadasxva virusTa kombinaciaTa da Tanmxleb, maT 
Soris hepatotropul virusebiT gamowveul daavadebze [3,4,5]. kvlevebma aCvena, 
rom kardiotropuli virusebi SeiZleba sisxlSi persistirebdnen arasrulfa-
sovani formiTac, romelic duned mimdinare anTebiTi procesis ganviTarebiT 
xasiaTdeba da amavdroulad iwvevs miokardiumis genetikur modulacias. am fon-
ze ganviTarebuli imunuri reaqciis Sedegad qveiTdeba miokardiumis kontraq-
tilobis unari, yalibdeba dilataciuri kardiomiopaTiis klinikuri suraTi, 
rac gulis refraqteruli ukmarisobis CamoyalibebiT mTavrdeba [6].  

 
virusTa xvedriTi wili virusuli miokarditis dilataciur 

kardiomiopaTiad transformaciis SemTxvevebSi 
 

koqsaki B
39%

adenovirusi
17%

gripi A
19%

pnevmovirusi
2%

gripi B
5%

koqsaki A
2%

citomegalovi
rusi
14%

herpesi
2%

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
Cvens qveyanaSi eqokardiografiuli meTodis damkvidrebasTan erTad gaad-

vilda gulis ukmarisobis sindromiT mimdinare daavadebaTa verificireba da 
mkurnalobis efeqturobis Sefaseba [7]. 

Cvens mier sisxlis mikro da makro reologiis Seswavlam cxadhyo, rom gu-
lis ukmarisobis III-IV funqciuri klasis simZimis pacientebSi sferocitebis ra-
odenoba mkveTrad izrdeba da qveiTdeba ζ-potencialis  maCveneblebi dilataciu-
ri kardiomiopaTiiT Sepyrobil pacientebSi, vidre amave funqciuri klasis mqone 
iSemiuri daavadebis mqone pacientebSi [8].  

dilataciuri kardiomiopaTiiT daavadebuli pacientebis sisxlSi, eriTro-
citebsa da limfocitebSi gamovlinda mikroelement selenisa da vitamini B2-is 
mkveTri deficiti vidre iSemiuri daavadebiT Sepyrobil gulis ukmarisobis ig-
ive funqciuri klasis mqone avadmyofebSi [9]. 

gulis ukmarisobis terminaluri stadiis dros miokardis bioftatebSi aR-
moCnda, selenis rogorc gadanawilebis, ise misi mkveTrad gamoxatuli deficiti. 
xolo mikroelementi rubidiumi mxolod kvalis saxiT iyo warmodgenili. winam-
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xris kanis bioptatsa da gulis bioptatebSi sxva 14 mikroelementis cvlilebebi 
ver iqna nanaxi [9]. 

mikro da makroreologiuri parametrebi da ζ-potenciali   
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qronikuli gulis ukmarisobis sindromiT Sepyrobil pacientebSi da eqspe-
rimentul kvlevebSi vswavlobdiT paramagnituri centris cvlilebebs, sadac 
ujredovan  doneze aRmoCnda NO-s momateba sisxlSi, RviZlsa da Tavis tvinSi. 
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eqsperimentulma kvlevebma aCvena, rom  NO-s Warbi warmoqmna axdens mitoqondri-
uli hemuri da arahemuri rkinis Semcveli cilebis neitralizebas da Trgunavs 
mitoqondriuli sunTqviTi jaWvis muSaobas, sadac adgili aqvs JangviTi sistemis 
aqtivacias, rac Tavisufali radikalebis intensificirebas iwvevs. es ukanaskne-
li ki superoqsididismutazas inaqtivacias da miokardiumis membranuli struq-
turebis dazianebas iwvevs, rac dadasturda morfologiuri suraTis da kontra-
qtilur cilaTa sistemis kumSvadobis maCveneblebis SeswavliTac. 

eqsperimentul kvlevaSi toqsiko-alergiuli miokarditis SemTxvevaSi ganvi-
Tarebuli gulis ukmarisobis dros Seswavlil iqna neitraluri proteaz-
as_kalpaenis proteolizuri aqtivobis zemoqmedeba miokardis skinirebuli boWk-
oebis kumSvadobis unarze. eqsperimentuli kvlevis Sedegebze dayrdnobiT Cven 
vvaraudobT, rom miofibrilebis kumSvadobis srulyofili unaris dakargva da-
mokidebulia komformaciul da struqturul cvlilebebze, sadac kalpaenis ga-
aqtiureba uSualod iwvevs Z-diskodan α-aqtinis gamovardnas, rasac kumSvadobis 
daqveiTebamde mivyavarT [10,11]. 

 troponinebis Semcvelobis Seswavlam gulis disfunqciiT mimdinare viru-
suli genezis miokarditis mqone pacientebis periferiul sisxlSi da eqsperimen-
tul kvlevebSi aCvena, rom xangrZlivi drois manZilze troponini I-is maRali 
Semcveloba sisxlSi misi dilataciur kardiomiopaTiaSi transformaciis maRa-
li albaTobis maCvenebelia [12,13]. 

 
gulis masisa da troponin I-s cvlilebebi eqsperimentul kvlevaSi
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kumSvadoba-modunebis cvlilebebi eqsperimentul kvlevaze 
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gulis ukmarisobis sindromiT daavadebul pacientebis periferiul sisxlSi 

Rerovani ujredebis Sewavlam gviCvena, rom I-II f.k.-is (NYHA) pacientebSi izrde-
ba eriTroiduli xazis axalgazrda formebis (GP-A+ birTviani ujredebi) raode-
noba, xolo hemopoezuri Rerovani ujredebis fardoba progenitorebTan metia _ 
CD34/CD133>1-ze. janmrTel pirebSi ki naklebia _ CD34/CD133<1-ze [14]. 

 
Rerovani ujredebis Semcveloba periferiul sisxlSi 
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   uaxloes momavalSi angio-kardiomiocitogenezi Cveni azriT, rogorc damouki-
debeli disciplina, farTod dainergeba klinikur praqtikaSi sxvadasxva genezis 
gulis ukmarisobis sindromiT daavadebul pacientTa prognozis gasaumjobeseb-
lad.  

Cvens mier Catarebulma kvlevebma, aCvena, rom dilataciuri kardiomiopaTi-
iT, virusuli miokarditiT da qronikuli virusuli hepatitebiT Sepyrobil pa-
cientebSi, romlebsac aReniSnebaT miokardiumis disfunqcia, adgili aqvs encefa-
lopaTiis movlenebs, Sublisa da safeTqlis wilebSi sxvadasxva xarisxiT gamo-
xatul distrofiul-degeneraciul cvlilebebs, zomieri hidrocefaliis fonze. 
klinikurad aRniSnuli cvlilebebi zogierT SemTxvevebSi win uswrebda ZiriTad 
daavadebaTa manifestacias.  

 
 
 

 
  
 

 
 
 
 

 
sisxlis reologiuri (mikro, makro da ζ-potencialis) Sesabamisi 

cvlilebebi, rac iwvevs oqsidantur da antioqsidantur sistemebs Soris 
disbalanss 

 
sufTa xazis TeTr Tagvebze, virTagvebze da bocverebze Cvens mier Catare-

buli eqsperimentuli kvlevebis: virusuli da toqsikur-alergiuli miokardite-
bis, dilataciuri kardiomiopaTiis da citokindamokidebuli hepatitis modeleb-
Si adgili hqonda oqsidantur da antioqsidantur sistemebs Soris balansis da-
rRvevas, sadac gadamcemi faqtorebis zegavlena xels uwyobda mankieri wris Ca-
moyalibebas, rac samizne organoebSi (guli, RviZli, Tavis tvini da sisxlis 
qsovilebSi), rogorc klinikuri gamovlinebebiT, ise eqsperimentTa safuZvelze 
ganapirobebda paTologiuri darRvevebis simZimesa da mis mravalferovnebas [15]. 

aRniSnul pacientebSi mkurnalobamde da mkurnalobis Semdeg xdeboda: pro-
anTebiTi interleikinebis il-1, il-6, simsivnis nekrozis faqtoris, sisxlZarR-
vTa adheziis molekulebis, endoTelin-1-is Seswavla da rutinul-instrumentuli 
gamokvlevebi [16-25].  

 
IL-6, IL-1, TNF-a, VCAM-1c da endoTelin-1-is cvlilebebi mkurnalobamde da 

mkurnalobis Semdeg
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IL-6, IL-1, TNF-a, endoTelin-1-is, kreatininis, VCAM-1c-is cvlilebebi gqu-is mqone 
pacientebSi mkurnalobamde da mkurnalobis Semdeg 
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aRniSnulis gaTvaliswinebiT Cveni mkurnalobis taqtika da strategia SeiZ-

leba ase warmovadginoT: 
1. antivirusuli mkurnaloba (daavadebis gamomwvev virusTa specifikis gaTva-

liswinebiT). 
2. mankieri wris prevencia (samizne organoTa maqsimaluri dacviT specifiur 

proteqtorul da regeneraciul saSualebaTa gamoyenebiT). 
3. imunokoreqcia (medikamentozuri da intravenuri lazeroTerapia, modulacia 

da supresia klinikuri da imunuri statusis, maT Soris Rerovani ujrede-
bis gaTvaliswinebiT). 

4. sisxlis reologiuri da mikroreologiuri maCveneblebis (maT Soris ζ-po-
tencialis) koreqcia. 

5. mikroelementebisa da vitaminebis (seleniumi, rubidiumi, riboflavinis da 
sxvaTa) disbalansis koreqcia. 

6. gulis ukmarisobis sindromis Sesabamisi (medikamenturi da intervenciuli) 
koreqcia. 
 

mkurnalobis Sedegebi 

 2. mkurnalobis  3. mkurnalobis  4. mkurnalobis  1. mkurnalobamde 

 dawyebidan sami  dawyebidan eqvsi  dawyebidan  
kviris Semdeg kviris Semdeg sami Tvis Semdeg 

 
 

miRebuli laboratoiuli da hemodinamikuri cvlilebebi asaxulia mocemul 
rentgenogramebze, rac SesabmisobaSia gulis ukmarisobis Semcirebis xarisxTan 
da ramac asaxva hpova gulis remodelirebaze.  
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Possibilities and Problems of Heart Failure Control during Cardiomyopathies 
and Myocardial damage of Viral and Various Etiology 

 
M. Rogava 

Acad. Nodar Kipshidze National Center of Therapy 
 

Data obtained in our study, as well as result of the trials performed else-where and clinical practice 
indicate to the association of DCM and CVH, as well as co-existence of myocarditis and DCM caused by 
hepatotropic viruses – this is crowned with the syndrome of the chronic heart failure. In these patients 
external factors (such as cardio and hepatotropic viruses and other factors) that exert direct or provocative 
damaging effect on the adaptation ability of the target organs, this takes the form of the vicious circle.  

Other systems of the organism are actively involved in the pathologic process and we observe 
quantitative and qualitative changes in endothelin I, NO, stem cells (none-haemopoetic and progenitor 
ones); this is clinically manifested by the unstable course of heart failure and aggravation of the condition. 
The balance between oxidative and anti-oxidative systems is disturbed. All this creates favorable 
conditions for development of the “cascade mytoptosis”. In this situation cells of target organs and other 
systems are shifting to apoptosis and necrosis. At this stage other systems of the organism are actively 
involved in the pathologic process, these systems include quantitative and qualitative changes in non-
haemopoetic and progenitor stem cells (erythroid-line young cells), sharp rise in spherocytes.  .To our 
opinion, stem cells in themselves mainly unite as fundamental origin as “essential material” one, because 
they “partly or entirely” satisfy the following principles:stem cells are not the constituents of organism 
(even foetus, neonatus or adults), several organs and tissues;They, as stem cells, have minimal features; 
Also they have the common with every organ and tissue of organism, because during the distinct stage of 
their “development” they reform to the constituents of several organs and tissues. Due to the above 
mentioned features, stem cell potentially represents the carrier of every organ and tissue features of 
organism, and at the same time, as the concrete active material, it represents “nothing”, except stem cells 
and it has not any  real sapid dimension, which would determine any concrete role and shape of its’ 
quality. If the ratio - stem cells/nonhemopoetic and progenitor cells <1 in healthy organism peripheral 
blood, in case of chronic heart failure this ratio is changed to contrarily - CD34/CD133>1.  

In our experimental series (viral, toxic-allergic myocarditis and cytokine-induced hepatitis models), 
myocardium was damaged as a result of the effect of direct or provocative factors, that was followed by 
reduction in contractive ability of the contractile proteins, remodeling of heart cavities and volume 
overexertion. 

Troponin I content in peripheral blood increases, due to specific and non-specific inflammation 40-
fold when compared to normal levels, changes are observed in erythrocyte-line young forms of GP-A 
cells. Aggravation of the pathologic processes when decompensation is present is followed by maximal 
remodeling of the heart cavities and chronic refractive heart failure. Morpho-functional changes in target 
organs were observed and documented in the experiments, carried by us in different animals. 

  In the initial period of transformation of toxic-allergic myocarditis in DCM in experiment, 
remodeling of the right ventricle with volume overexertion. Troponin I content in peripheral blood 
increases 70-fold when compared to normal levels, while myocardium mass is 2 times higher; thus DCM 
is formed. Contraction/relaxation ability of the contractive proteins sharply drops. clinic III-IV f.c. is 
formed, this is reflected by x-ray and echocardiogram picture, increase in end diastolic volume and cardio-
thoracal index and sharp drop in ejection fraction. The content of erythroid-line young forms in peripheral 
blood decreases (at the initial stage of the vicious circle their compensatory rise is observed), and does not 
exceed lower border of the normal range. 

To our opinion, TN-a may be the effect of bone marrow while sharp increase in number of non-
haemopoetic and progenitor stem cells in blood may be the unsuccessful attempt of the organism to switch 
the reserve compensatory mechanism maximally. Effect of external factors simultaneously, to some 
extends with the same intensity and specificity damage the organs and tissues of the vicious circle. 
Clinically, some diseases are manifested by increasing insufficiency of main organs of the vicious circle 
and lethal outcome. Based on stated above, the more pathologic processes are the subject of therapeutic 
intervention and the earlier preventive patho-physiologic measures against triggering mechanism of the  
vicious circles are initiated, the more effective is the treatment, and better-the outcomes. 
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aTerosklerozis zogierTi risk-faqtori ZuZus kiboTi 
daavadebul qalebSi estrogen-receptorebis mniSvnelobis 

gaTvaliswinebiT 
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saqarTvelos mecnierebaTa akademiis al. naTiSvilis 

eqsperimentuli morfologiis instituti* 
akad. n. yifSiZis sax. Terapiis erovnuli centri** 

 
avTvisebiani simsivneebi da aTerosklerozis klinikuri gamovlineba _ gul-

sisxlZarRvTa daavadebebi (gsd)_warmoadgens sikvdilobisa da invalidobis wam-
yvan mizezebs daavadebebis registrSi [1]. ZuZus kibo qalTa simsivneebis yvelaze 
xSiri saxeobaa da avTvisebian simsivneebs Soris sikvdilobis yvelaze xSiri 
mizezia msoflio masStabiT [4].  

miuxedavad imisa, rom ukanasknel wlebSi aSS-sa da dasavleT evropis qvey-
nebSi SeiniSneba aTeroskleroziT gamowveuli avadobisa da sikvdilobis 15-20%-
iT Semcireba [3], saqarTveloSi oficialuri statistikis Tanaxmad es maCvenebe-
li matulobs. metic, aRiniSneba am paTologiis gaaxalgazrdaveba da klinikuri 
mimdinareobis damZimeba [6]. yvelaze ufro xSirad misi mizezi xdeba iSemiuri 
daavadebebis garTulebebi, maT Soris miokardiumis infarqti da Tavis tvinis 
sisxlis mimoqcevis mwvave darRvevebi, romelTac safuZvlad udevT progresire-
badi aTerosklerozi, romlis wamyvan paTogenezur faqtors warmoadgens lipi-
duri cvlis darRveva [3]. 
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cnobilia, rom ZuZus kiboze momqmed mniSvnelovan faqtors warmoadgens 
lipiduri statusi, misi imunur sistemasa da estrogenebis produqciaze zemoq-
medebis gamo [1,2]. sisxlis lipidebi da lipoproteinebi iwvevs imunomareguli-
rebeli efeqtebis formirebas, estrogenebis receptorul SekavSirebas samizne 
qsovilebTan [4]. amdenad, problebis maRali socialuri mniSvnelobis gamo 
kibosa da aTerosklerozis saerTo paTogenuri meqanizmebis Seswavla, pacientis 
lipiduri profilis dadgena aqtualuria ZuZus kibos marTvaSi.   

naSromis mizani: ZuZus kiboTi daavadebul qalebSi estrogen-receptorebis 
(er) statussa da aTerogenul risk-faqtorebs (lipiduri speqtri) Soris kavSi-
ris dadgena da gamoyeneba ZuZus kibos mkurnalobasa da profilaqtikaSi. 

masala da meTodebi: kvlevaSi monawileobas iRebda 30 pacienti. kliniko-
laboratoriuli gamokvlevebis safuZvelze pacientebi ganawilebulni iyvnen  
or jgufSi: estrogen-dadebiT (er„+“) – I jgufi (pacientebis raodenoba 16) da  
estrogen-uaryofiT  (er„_“) – II jgufi (pacientebis raodenoba 14). yvela paci-
enti daavadebuli iyo ZuZus kibos sxvadasxva formiT. 

ZuZus kibo dadasturebuli iyo anamneziT, klinikuri monacemebiT, mamogra-
fiuli gamokvleviT, miRebuli histopaTologiuri diagnoziT da, zog SemTxve-
vaSi, birTvul-magnituri rezonansiTa da kompiuteruli tomografiiT. 

yvela gamosakvlev pirs aeRo sisxli 12 saaTiani SimSilis Semdeg uzmod. 
lipiduri speqtris gamokvleva xdeboda sisxlis SratSi. speqtrofotometriT 
JANWAY-6400_is gamoyenebiT. saerTo qolesterini (sq)-is raodenoba ganisazRvra 
enzimuri meTodiT (Cholesterol CHOD-PAP Kit. Code SFBC: E6, BIOLABO, France), trig-
liceridebi (tg) _ enzimiuri meTodiT (GPO Kit, Code SFBC: KO, BIOLABO, France), 
xolo mslq-is donis gansazRvra xdeboda dslq-is da Zdslq-is precipitaciis 
Semdeg (HDL Cholesterol (Precipitant) SFBC Code: MI, BIOLABO, France). dslq-is gamo-
TvlisaTvis - Friedwald-is (1972) formula: dslq=sq-(mslq+Zdlq). Zdlq gansazRv-
risazRvrisaTvis gamoviyeneT formula: tg/5 (mg/dl). aTerogenobis indeqsi (ai) 
iTvleboda formuliT: (sq – mslq)/mslq [3].    

er statusi ganisazRvra basalikis l.s. modificirebuli meTodiT [2]. 100-700 
mg gayinuli biofsiuri masala qucmacdeboda faifuris WurWelSi, romelSic 
moTavsebuli iyo Txevadi azoti. Semdeg emateboda buferi SefardebiT 1:6 (tris-HCl 
ph 7,4- 10, edta-1,5 mm, ditiotreitoli 0,5 mm + 10% glicerini). 5-10 wT Semdeg eqs-
traqciis Sedegad miRebul iqna homogenati, romlis centrifugirebiT 105000 g 1 
sT-Si miiRebul iqna citozoli. louris meTodiT citozolis meSveobiT gani-
sazRvreboda cila da mis meSveobiT receptorebi.    

gamokvlevis Sedegebi Setanil iqna Microsoft Officce–is Excell-is  statistikuri 
programis monacemTa bazaSi da damuSavda SPSS-11,5 programis statistikuri pake-

tis gamoyenebiT.Mmonacemebi warmodgenilia saS. mniSvneloba ± standartuli ga-

daxra (M±SD) saxiT. raodenobrivi uwyveti sidideebis SefasebisTvis gamoyenebul 
iqna stiudentis t kriteriumi. sarwmunoebis koeficienti ganisazRvreboda, rogo-
rc p<0,05. korelacia testirdeboda Pearson-is mixedviT. sarwmunoeba gamoiTvle-
boda t-statistikiTY or sxvadasxva saSualosTvis da F-statistikisTvis.  

miRebuli Sedegebi da ganxilva: gamokvlevis dros jgufebs Soris 
asakobrivi sxvaoba statistikurad ar gamovlenila. I da II jgufis maCveneblebis 
Sedarebisas gamovlinda: sq-169,1±21,6 da 190,9±48,4 (p<0.05); dslq- 95±23,9 da 118,7±33,9 
(p<0.03); Zdslq- 28,0±5,9 da 33,6±7,6 (p<0.05), da tg- 138,6±30,4 da 164,3±38,2 (p<0.05) So-
ris statistikurad sarwmuno gansxvaveba (cx. #1), rac aTerogenuli lipidebis 
maRali maCveneblebiTaa ganpirobebuli. rac Seexeba msl-q maCveneblebs, maT So-
ris statistikurad sarwmuno sxvaoba ar dafiqsirebula. aRniSnuli miuTiTebs 
er”_” receptorebis mqone jgufis sisxlis lipiduri speqtris aTerogenul 
xasiaTze I jgufis monacemebisgan gansxvavebiT. rac Seexeba er maCveneblebs I 
jgufSi igi maRalia da statistikurad sarwmunod gansxvavebuli. Cvens mier mi-
Rebuli kvlevis Sedegebi msgavsia Essam A. Mady da Tanaavtorebis [4] aseve Климов 
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А. Н. da Tanaavtorebis [3] kvlevis Sedegebisa. literaturidan miRebulia, rom 
menopauzamde gsd SedarebiT dabal sixSires ganapirobebs estrogenebis dacviTi 
moqmedeba, rac gamoixateba maTi roliT lipidebis da lipoproteinebis metabo-
lizmSi: estrogenebi amcirebs dsl-q dones da zrdis msl-q dones. amave dros, 
literaturidan cnobilia, er “+” simsivneebisgan gansxvavebiT, er “_” simsivnee-
bis dros ar xdeba estrogenebis samizne qsovilebTan SekavSireba; am dros est-
rogenebiT mkurnaloba garkveul Sedegs iZleva da, savaraudod, safiqrebelia 
misi dadebiT gavlena lipidebis metabolizmze. Cveni kvlevis Sedegebi eTanxmeba 
aRniSnul daskvnebs, radgan er”+” jgufisaTvis damaxasiaTebelia SedarebiT da-
bali maCveneblebi aTerogenuli lipidebisa. amazeve metyvelebs I jgufSi gamov-
lenili uaryofiTi korelaciuri kavSiri tg da mslq (r=0.617, p<0.05) da aseve 
uaryofiTi korelaciuri kavSiri mslq da Zdslq (r=0.638, p<0.05), Soris miuxeda-
vad am jgufSi lipidebis maRali maCveneblebisa.   
 
cxrili #1. ZuZus kiboTi daavadebul qalTa lipiduri speqtris maCveneblebi 
estrogen-statusis gaTvaliswinebiT 
jgufi Aasaki sq 

(mg/dl) 
mslq 
(mg/dl) 

dslq 
(mg/dl) 

Zdslq 
(mg/dl) 

tg 
(mg/dl) 

ai er 
fmol/m
g 

er „+“ 
N=16 

44,8±6,0 169,1±21,6 48,2±10,6 95.,±23,9 28,0±5,9 138,6±30,4 3±0,9 32,1±15,2 

er „_” 
N=14 

49,2±7,8 
 

190,9±48,4 
 

48,4±10,4 118,7±33,9 
 

33,6±7,6 
 

164,3±38,2 
 

3±1,25 7,9±3.2 

P  p<0,05  p<0,03 p<0,03 p<0,05  p<0,001 
 

SeniSvna: sq-saerTo qolesterini, mslq- maRali simkvrivis lipoproteinebis 
qolesterini, dslq-dabali simkvrivis lipoproteinebis qolesterini, Zdslq- Zalian 
dabali simkvrivis lipoproteinebis qolesterini, tg-triglicerodebi, er-estrogen 

receptori. 
 
daskvna: estrogen uaryofiTi statusis mqone qalebs aReniSnebaT dslq da 

tg maRali mniSvnelobebi da, amdenad, aTerosklerozuli daavadebebis maRali 
riski. 

am kontingentSi SesaZlebelia estrogenebiT mkurnaloba aTerosklerozis 
profilaqtikis mizniT, lipidur profilze zemoqmedebis gamo.  
 

 
Several Risk Factors of the Atherosclerosis Among Women with Breast 

Cancer According to the Significance of Oestrogen Receptors 
 

N. Kebadze*, U.Gabunia*, N.Kakauridze**, D. Kordzaia* 
Tbilisi A. Natishvili Institute of Experimental Morphology Georgian Academy of Sciences* 

Acad. N. Kipshidze National Center of Therapy- Clinical and Experimental Research Institute of 
Therapy** 

 
Purpose: The purpose of this study is to establish of risk-factors of the atherosclerosis among 

women with breast cancer   according to the significance of oestrogen-receptors.   
Material and methods: We studied 30 patients (females) with breast cancer divided into 2 groups: 

oestrogen positive (ER+) and oestrogen negative (ER-). 
The  breast cancer diagnoses based on the results of history, clinical data, mammographic research,  

received hystopathological diagnoses and in some case magnetic resonance imaging and computed 
tomography. 

Lipids are measured in serum on “Janway  4500” spectrophotometer. Enzyme methods are used for 
revealing of levels: total cholesterol (TC) (cholesterol CHOD-PAP Kit, Code SFBC:E6, BIOLABO, 

 42 



k l i n i k u r i   m e d i c i n a 
 

France); Triglycerides (TG) (GPO Kit, Code SFBC: KO, BIOLABO, France). High density lipoprotein-
cholesterol (HDL-C) after precipitation (HDL Cholesterol- Precipitant, SFBC Code:MI, BIOLABO, 
France ). Atherogenic index (AI) and LDL-C by Friedwald are calculated. Oestrogen receptors (ER) status 
is evaluated by the immunohistochemistry method as a routine for all patients of breast cancer where 
paraffin blocks of the tumor (either primary or metastatic deposit) are available.  Data achieved are 
processed statistically: M±SD (M-mean, SD- standard deviation), Student- t test were used for the analysis 
of the data obtained for the groups. Statistical appearance are determined as P<0,05. Correlations are 
tested according to the Pearson’s correlation. 

Results: Confidently difference of total cholesterol (TC), low density lipoprotein cholesterol 
(LDLC), very low density lipoprotein cholesterol (VLDC) and triglycerides (TG) are revealed between I 
and II groups (P<0,05). 

Conclusion: It could be concluded that TC, LDL, VLDL and TG are important risk-factors of 
atherosclerosis for women with breast cancer  and it may confirm the possible role of lipids as risk -factor 
in breast cancer.  
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saZiebo sityvebi: kanulacia, mxar-Tavis Rero, xelovnuri sisxlis mimoqceva. 
 
Sesavali:  gulmkerdis aortis qirurgiaSi xelovnuri sisxlis mimoqcevis 

dasawyebad Zalian mniSvnelovania arteriuli kanulaciisaTvis zusti adgilis 
SerCeva. arsebuli paTologiidan gamomdinare aRmavali aortis standartuli ka-
nulacia yovelTvis ar aris SesaZlebeli. magaliTad mwvave ganSrevebis an aTe-
rosklerozis dros. aseT SemTxvevaSi alternaciuli meTodebia laviwqveSa, iR-
liis, barZayis arteriebis, disecirebuli aortis pirdapiri kanulacia seldin-
geris meTodiT an mxar-Tavis Reros kanulacia. am ukanasknelis garda yvela mid-
goma saWiroebs damatebiT ganakveTs, garda amisa barZayis arteriis kanulacia 
dakavSirebulia retrograduli (daRmavali aortidan) cerebruli embolizaciisa 
da disecirebuli ormagsanaTuriani aortis SemTxvevaSi, organoTa hipoperfuzi-
is riskTan. iRliis arteriis kanulacia uzrunvelyofs adeqvatur sistemur da 
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cerebrul perfuzias mxolod cirkulatoruli arestis SemTxvevaSi, aseve Tan 
axlavs mxris wnulis dazianebis riski. 

am statiaSi ganvixilavT Cvens bolodroindel qirurgiul midgomas am sa-
kiTxTan, kerZod gulmkerdis aortis qirurgiis dros mxar-Tavis Reros gamoyene-
bas arteriuli kanulaciisa da Semdgomi xelovnuri sisxlis mimoqcevis damyare-
bisaTvis. aRniSnuli meTodi aprobirebulia sxvadasxva qirurgis mier [1,5,9,10,11—
14] da warmatebiT gamoiyeneba. 

pacientebi da meTodebi:  mxar-Tavis Reros kanulacia “akad. g. CafiZis gada-
udebeli kardiologiis centrSi” 2009 – 2010 wlebSi ganxorcielda 5 pacientTan, 
romelTac winaswari kompiuteruli kvlevis safuZvelze daudasturdaT aRmavali 
aortis ganSrevebadi anevrizma (4 SemTxveva) da aRmavali aortisa da aortis 
rkalis masiuri kalcifikacia (1 SemTxveva), rac gamoricxavda standartuli ka-
nulaciis saSualebas cirkulatoruli arestis gareSe. imave kompiuterulma 
kvlevam daadastura kanulaciisaTvis mxar-Tavis Reros gamoyenebis SesaZleblo-
ba (diseqciis, kalcifikaciis ararseboba). arteriuli wnevis monitorirebisa da 
zemo kidurebis adeqvaturi perfuziis kontrolis mizniT preoperaciulad orive 
sxivis arteriaSi seldingeris meTodiT Caidga arteriuli kaTeteri (20 G). paci-
enti moTavsda saoperacio magidaze standartul supinirebul mdgomareobaSi. 
gakeTda Sua sternotomia. Suasayris cximovani qsovili da Timusi gaikveTa eleq-
tro daniT, Suasayris plevra frTxilad gamoiyo perikardiumisagan. gaixsna pe-
rikardiumis Rru. moiZebna mxar-Tavis vena, gamoiyo da daiqaCa zonrebiT, rom 
gaadvilebuliyo mxar-Tavis Reros eqspozicia. palpaciiT dadasturda mxar-Tavis 
ReroSi diseqciisa da aTerosklerozuli folaqebis ararseboba da Semdgom igi 
frTxilad gamoiyo irgvlivmdebare qsovilebisagan. kanulaciisaTvis SeirCa ad-
gili mxar-Tavis Reros bifurkaciamde aortidan misi gamosvlis 2 sm-iT dista-
lurad. arteriis wina zedapirze 5-0 PROLENE-s ZafiT (17 mm, Taper, Ethicon) daedo 
ormagi qisiseburi nakeri. mxar-Tavis Reros zomis mixedviT SeirCa 20–24 Fr wakve-
TilTaviani armirebuli arteriuli kanula (Wirewound Arterial Cannula – Medtronic). 
gakeTda kanulacia. kanulis siRrme SeirCa ise, rom kanulas mTlianad ar da-
exSo arteriis sanaTuri, xolo mimarTuleba mieca wveriT aortis rkalisken da 
dafiqsirda turniketebiT. kanulis es pozicia, rogorc antegradul, aseve ret-
rogradul nakads. moxda winagulis kanulacia, daiwyo xelovnuri sisxlis mi-
moqceva, gadaWeril iqna aorta da Caidga stenti. nel-Tbili sisxliani kardiop-
legia keTdeboda seleqtiurad koronarul sinusebSi 15-20 wuTSi erTxel, xe-
lovnuri sisxlis mimoqceva mimdinareobda zomieri hipoTermiis fonze (28°-32°C). 
ganxorcielda arsebuli paTologiis qirurgiuli koreqcia. damakmayofilebeli 
hemostazisa da normoTermiis miRwevis Semdeg gakeTda dekanulacia. mxar-Tavis 
Rero daixura qisiseburi nakerebiT. 

Sedegebi: mxar-Tavis Reros kanulaciis xuTive SemTxvevaSi miRweul iqna 
adeqvaturi xelovnuri sisxlis mimoqcevis nakadi. ar aRiniSna kanulaciis ad-
gilTan dakavSirebuli garTulebebi, aseve zemo kidurebis arasruli perfuzia, 
rac kontroldeboda sxivis arteriebSi arsebuli wneviT. droebiTi nevrologi-
uri darRvevebi gamovlinda 2 SemTxvevaSi, permanentul nevrologiur darRvevebs 
adgili ar hqonia, aRiniSna letalobis 1 SemTxveva, romlis gamomwvevi mizezi ar 
iyo dakavSirebuli kanulaciis adgilTan. 

ganxilva: mxar-Tavis Reros kanulacia mowodebulia ZiriTadad aortis 
bolqvis, aRmavali aortisa da aortis rkalis qirurgiaSi im SemTxvevebisaTvis, 
rodesac paTologiuri procesi ar iZleva aRmavali aortis standartulad kanu-
laciis saSualebas. es SemTxvevebia: 1. aRmavali aortis anevrizma, 2. aortis gan-
Sreveba (Stanford A tipi), 3. e.w. “faifuris aorta” da 4. koronarul sisxlZar-
Rvebze an aortaze reoperacia, rodesac aorta dafarulia teflonis sadebebiTa 
da plejetebiT, nakerebiT an SuntebiT. 

SemTxvevaTa umravlesobaSi aortis diseqciis an anevrizmis dros mxar-
Tavis Rero Tavisufalia paTologiuri procesisagan (dazianebisagan), magram 
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kontrolis mizniT, cru sanaTuris kanulaciis Tavidan asacileblad rekomen-
debulia kanulacia transezofagealuri eqokardiografiis kontroliT. 

aortis aTerosklerozuli dazianebis dros, romelic, rogorc wesi vrce-
ldeba agreTve rkalze da misgan gamomavali magistraluri sisxlZarRvebis da-
sawyis nawilze, mxar-Tavis Rero umetes SemTxvevaSi intaqturi rCeba, rac pre-
operaciulad SesaZlebelia kompiuteruli tomografiiT dadasturdes. 

mxar-Tavis Reros kanulacia SesaZlebelia ganxorcieldes standartuli 
Sua sternotomiiT, amgvarad ar saWiroebs damatebiT ganakveTs, romelic auci-
lebelia laviwqveSa, iRliisa da barZayis arteriebis kanulaciisaTvis, amcirebs 
sisxlis danakargsa da kanulis gadaadgilebis safrTxes. 

mxar-Tavis Reros kanulacia SeiZleba perikardiumis Rrus gaxsnamde, rac 
ufro usafrTxos xdis xelovnuri sisxlis mimoqcevis damyarebas gaxeTqili 
aortis SemTxvevaSi. 

kanulaciis es MmeTodi uzrunvelyofs antegradul nakads, Sesabamisad dis-
taluri organoebis adeqvatur perfuzias da barZayis arteriis kanulaciasTan 
SedarebiT amcirebs retrograduli cerebruli embolizaciis risks. 

mxar-Tavis Rero ufro didi diametrisaa, vidre iRliis arteria da SesaZ-
lebelia misi pirdapiri kanulacia, rac Tavidan gvacilebs kanulaciisaTvis Su-
ntis saWiroebas, agreTve ar axlavs Tan iRliis arteriis kanulaciisaTvis dam-
axasiaTebeli garTulebebi, rogorebicaa zemo kiduris araadeqvaturi perfuzia 
da mxris wnulis dazianeba. 

qirurgTa nawili mimarTavs disecirebuli aortis pirdapir kanulacias; mas 
Tan axlavs aortis rupturis saSiSroeba, amasTanave saWiroebs cirkulatorul 
arests, rac SeiZleba warmatebiT iqnas Tavidan acilebuli mxar-Tavis Reros 
gamoyenebis saSualebiT. 

mxar-Tavis Reros kanulaciis winaaRmdegCvenebebia mwvave diseqcia da masiu-
ri kalcifikacia, romelmac SeiZleba mniSvnelovnad gazardos cerebruli embo-
liisa da araadeqvaturi perfuziis riski. miuxedavad imisa, rom es orive dazi-
aneba iSviaTia, maTi gamoricxva unda moxdes preoperaciulad kompiuteruli to-
mografiis, intraoperaciulad transezofagealuri eqokardiografiis monacemeb-
ze dayrdnobiT da gadamowmdes arteriis nazi palpaciiT. 

mxar-Tavis Reros pirdapiri kanulaciis sust mxares warmoadgens kanula-
ciis an dekanulaciis dros teqnikuri problemebiT gamowveuli sisxldenis Se-
Cereba, vinaidan arteriis mTlianad gadaWera saxifaToa misi mniSvnelobis gamo, 
nawilobriv gadaWera ki mcire diametris gamo SeuZlebeli. 

daskvna: mxar-Tavis Reros kanulacia warmoadgens martiv, swraf, usafrTxo 
da efeqtur meTods gulmkerdis aortis qirurgiaSi, romelic uzrunvelyofs 
adeqvatur antegradul xelovnuri sisxlis mimoqcevis nakads. igi gacilebiT 
nakleb riskTan da garTulebebTanaa dakavSirebuli, vidre arteriuli kanula-
ciis sxva saxeebi da warmatebiT Caanacvla isini Cveni klinikis praqtikaSi. 

 
Innominate Artery Cannulation for Ascending Aorta Replacement 

 
Z. Bakhutashvili, Z. Goginashvili, L.Basiladze, K. Beria, L. Gurushidze, E.Pirvelashvili  

Acad. G. Chapidze Emergency Center of Cardiology 
    
        Key words: cannulation, innominate artery, cardiopulmonary bypass. 
 

Innominate artery cannulation is indicated mainly for surgery which involves aortic root, ascending 
aorta and aortic arch when pathology precludes standard cannulation of the ascending aorta. Thus, it can 
be used as the procedure of choice in cases of ascending aortic aneurysm, type A (Stanford) aortic 
dissection, porcelain aorta and reoperation for coronary or aortic surgery. Cannulation is performed 
through a standard median sternotomy, hence avoiding the complications of a second, additional  incision. 
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It provides antegrade systemic and cerebral flow that is associated with improved distal organ perfusion 
and reduced rate of retrograde cerebral embolization compared to femoral arterial cannulation. Moreover, 
it eliminates potential complications from axillary artery cannulation, such as upper extremity 
malperfusion and brachial plexus injury. Innominate artery cannulation is contraindicated in cases of 
excessive calcification and acute dissection involving this artery. 

In this review we present our experience with  innominate artery cannulation for  ascending aorta 
replacement. 

Methods: During 2009-2010 at Emergency Cardiology Centre by Acad. G Chapidze 5 patients 
underwent  ascending aortic surgery with innominate artery cannulation.  Double purse string sutures were 
used for fixation. After starting cardiopulmonary bypass, recording both radial artery pressures was used 
to evaluate adequacy of CPB flow. According to type and localization of injury, an aortic valve and 
ascending aorta replacement, as well as aortic arch replacement and coronary artery bypass grafting were 
performed. An antegrade cerebral perfusion, warm cardioplegia and moderate hypothermia (28° - 32° C) 
were used to protect heart, brain and rest of the body. Results: Malperfusion - 0, hospital mortality - 1, 
temporary neurological dysfunction - 2, permanent neurological dysfunction - 0. Conclusion: Innominate 
artery cannulation is an easy and safe option for thoracic aortic surgery, in cases when ascending aortic 
cannulation is impossible or related with high risks of complications. 
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zo 20-iT (simvastatini 20 mg) mkurnalobis  
efeqturobisa da usafrTxoebis Sefaseba pacientebSi  

gulis iSemiuri daavadebiT 
 

g.CafiZe, l.rigvava, T.qavTaraZe, m.SevardnaZe, l.kopaleiSvili 
    akad. g.CafiZis sax. gadaudebeli kardiologiis centri 

 
gulis iSemiuri daavadeba (gid) kvlav rCeba msoflioSi letalobis da 

invalidizaciis umTavres mizezad.Estatinebis 20 wlianma gamoyenebam aCvena maTi 
maRali efeqturoba gid-s mqone pacientebSi. farTomasStabiani kvlevebis - 4S, 
CARE, GREACE, WOSCOPS, AVERI, MMIRACL, WEST OF SCOTLAND PREVENTION STUDY), 
AFCAPS/TexCAPS [1,2,3] monacemebiT - statinebiT monoTerapia amcirebs gid-is eq-
scesebs daaxloebiT 25-60-%-iT, xolo uecari koronaruli sikvdilis sixSires 
30%-iT. evropis kardiologTa asociaciis rekomendaciiT statinebi iniSneba pa-
cientebSi gulis iSemiuri daavadebiT. statinebiT Terapiisas mcirdeba cerebru-
li iSemiuri insultebis da periferiul sisxlZarRvTa aTerosklerozis sixSi-
re da koronarul sisxlZarRvTa angioplastikisa da Suntirebis saWiroeba. sta-
tinebis antiaTerogenuli efeqti sisxlSi dslp-is qolesterolis koncentraci-
is daqveiTebasTan aris dakavSirebuli, amasTanave statinebi mslp-is qoleste-
rolis koncentraciis zomier matebas da trigliceridebis koncentraciis ram-
denadme daqveiTebasac iwveven. aRniSnulis gaTvaliswinebiT statinebi, kerZod 
simvastatini, aTerosklerozis prevenciisa da mkurnalobaSi farTod gamoye-
nebad da efeqtur medikamentTa jgufs ganekuTvnebian.Ddslp-is qolesterolis 
koncentraciis daqveiTeba qolesterolis dislipidemiis koreqciis paralelu-
rad simvastatins antiaTerogenuli sxa efeqtebic gaaCnia, rac pleiotropuli 
efeqtis saxelwodebiT aris cnobili [4]. hipolipidemiuri medikementuri Terapi-
is absolutur Cvenebas koronarul, cerebrul, da/an magistralur sisxlZar-
RvTa aTerosklerozi, lipiduri cvlis genetikuri darRvevebi da Saqriaini dia-
betiT daavadebuli pacientebi warmoadgenen. yvela sxva SemTxvevaSi hipolipide-
miuri medikamenturi Terapiis Cvenebas, pacientis riskis kategoria da sisxlSi 
dslp-is qolesterolis samizne maCveneblebi gansazRvravs. lipiduri cvlis ko-
reqcia ZviradRirebuli mkurnalobaa, radgan gid pacientebma igi xangrZlivad, 
faqtiurad mTeli cxovrebis ganmavlobaSi unda Caitaron. magram es is SemTxve-
vaa, rodesac mkurnalobis miznebi savsebiT amarTlebs masTan dakavSirebul xar-
jebs. amJamad farmacevtul bazarze gamoCnda statini-jenerikebi, romlebic ori-
ginalur preparatebTan SedarebiT gacilebiT iafia, erT-erTi aseTi jeneriki 
aris samamulo warmoebis simvastatini (zo-20, firma GMP) Cveni naSromis mizans 
warmoadgenda zo-20-is efeqturobis da usafrTxoebis dadgena gid-is mqone paci-
entebSi. 

masala da meTodebi: kvlevaSi CarTvis mTavar kriteriums warmoadgenda pa-
cientebi gid-iT, romelTac aReniSnebodaT sisxlSi momatebuli lipiduri cv-
lis maCveneblebi. yvela pacients utardeboda lipiduri cvlis donis gansaz-
Rvra. momatebuli maCveneblis SemTxvevaSi pacients eZleoda zo-20 12 kviris gan-
mavlobaSi sadReRamiso doziT 20-40 mg hiperlipidemiis xarisxis gaTvaliswi-
nebiT.  

kvlevaSi CarTuli iyo 50 pacienti (41 mamakaci, 9 qali) pacientebis saSualo 
asaki iyo 65±12,3weli. pacientebs Soris ar aRiniSneboda sarwmuno sxaoba anamne-
zuri monacemebiT da Tanmxlebi daavadebebis mixedviT. Semdgomi vizitebi tarde-
boda 1 Tvis da 2 Tvis Semdeg. aRniSnul vizitebze xdeboda lipiduri cvlis ko-
ntroli da medikamentis gverdiTi movlenebis Sefaseba.Mmonacemebis statisti-
kuri damuSavebiT daTvlili iqna monacemTa saSualo maCveneblebi da standar-
tuli gadaxrebi, jgufebs Soris sarwmunoeba gamoTvli iqna student-is cxriliT. 
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miRebuli maCveneblebi sarwmunod iTvleboda roca P<0,05. pirsonis korelaciur-
ma analizma mogvca Semdegi Sedegi, 95% albaTobiTGgamovlinda statistikurad 
sarwmuno sxvaoba. 

gamokvlevis Sedegebi da ganxilva: zo-20-is gamokvlevam gamoavlina misi 
maRali efeqturoba kombinirebuli hiperlipidemiis mkurnalobisas, aseve dadge-
nil iqna preparatis usafrTxoeba gid mqone pacientebSi 20 da 40 mg. doziT 
mkurnalobisas 2 Tvis ganmavlobaSi. gamokvlevis procesSi aRiniSna  saerTo qo-
lesterinis, dsl-is, trigliceridebis daqveiTeba I da III vizits Soris miviReT 
sarwmuno sxvaoba (P<0,05). msl-is gazrdis mxriv ar dafiqsirda sarwmuno sxva-
oba, aseve gamoTvlili iqna monacemTa saS. maCveneblebi (ix. cxrili 1)  
    

cxrili #1:  saSualo maCveneblebi 
 

მაჩვენებელი I viziti III  viziti  
T.CHOL 251 179  

HDL-CHOL 47 58  
LDL-CHOL 167 99  

TG 231 178  
 

zo-20-iT mkurnalobisas sakvlev jgufSi saerTo qolesterini Semcirda 
28%-iT jgufebs Soris gamovlinda statistikurad sarwmuno gansxvaveba (P<0,05), 
dsl Semcirda 40%-iT jgufebs Soris gamovlinda sarwmuno gansxvaveba (P<0,05). 
trigliceridebi Semcirda 22%-iT (P<0,05). msl-is donis momatebis mxriv jgufebs 
Soris sarwmuno gansxvaveba ar gamovlinda. (ix. grafiki 1). 

zo-20-is dozireba: pirveli vizitis Semdeg yvela pacienti iRebda zo-20-s 
20mg sadReRamiso doziT. meore vizitisaTvis (mkurnalobis dawyebidan 1 TveSi) 
pacientTa 49,4% miaRwia dsl-is samizne dones 100 mg/dl da naklebi, Sesabamisad 
zo-20-is doza pacientTa am jgufSi ar Secvlila. pacientTa 50,6% meore vizi-
tisaTvis samizne done ver iqna miRweuli da zo-20-is doza gaizarda 40mg-mde. 
mesame vizitisaTvis pacientebis am jgufSic miRweul iqna dsl-is samizne done.  

 
grafiki 1 
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daskvna: 
 
 1. zo-20-is (simvastatinis) 12 kvirianma mkurnalobam doziT 20-40mg. aCvena 

gamoxatuli hipolipidemiuri moqmedeba (saerTo qolesterini Semcirda 28%-iT, 
dsl-40%-iT, trigliceridebi 22%-iT.).  

2. mkurnalobis ganmavlobaSi ar aRiniSna wamlis gverdiTi efeqtebi, ris ga-
moc, arc erT SemTxvevaSi ar gaxda aucilebeli zo-20-is moxsna.  
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Efficacy and Safety of Zo 20 (Simvastatin 20 mg)   
in Patients with Ischemic Heart Disease 

 
G. Chapidze, L. Rigvava, T. Kavtaradze, M.Shevardnadze, L. Kopaleishvili 

Ac. G. Chapidze, Emergency Cardiology Center, Tbilisi, Georgia 
 

The aim of the study was to assess the efficacy and safety of  Zo 20, hypolipidemic drug, produced 
by “GM Pharmaceuticals”, Georgia, in patients with Ischemic Heart Disease (IHD) and dyslipidemia.   

Methods: Totally 50 patients with documented IHD and dislipidemia were enrolled in this open 
label, prospective study. All patients were treated with 20-40 mg Zo 20 daily, in order to achieve study 
endpoint – LDL-C level < 100 mg/dl. Study visits were performed monthly, study duration was 3 months. 
Study drug efficacy and safety was monitored at each visit, performing full lipid panel laboratory test and 
assessing adverse events. 

Results: 49,4 % of patients achieved LDL-C level < 100 mg/dl, receiving 20 mg Zo20 during 1 
month, in all other patients the study drug dose was increased to 40 mg daily and finally 89,5% of study 
patients achieved LDL-C goal. Total Cholesterol level was decreased  by 28%, LDL-C by 40% and 
Triglycerides by 22%. No adverse events were associated  with study drug. All patients completed the 
study, receiving 20 or 40 mg Zo 20 daily. 

Conclusion: Zo 20 is effective and safe in treatment of patients with IHD and dislipidemi. 
         
  ლიტერატურა: 
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aspirini: unikaluri medikamentis axali  
klinikuri SesaZleblobebi 

 
S. WumburiZe 

akad. n. yifSiZis sax. Terapiis erovnuli centri 
G 

aspirini uxsovari droidan gamoiyeneba medicinaSi. arqeologiuri daskvnebi 
adasturebs rom aspirins 10000 wlis winaT iyenebdnen Zvel egvipteSi. Semona-
xulia 5000 wlis winandeli papirusi (papirusi atarebs germaneli egviptologis 
ebersis saxels, romelmac is 1800 wels SeiZina) romelic 877 recepts Seicavs, 
romelTagan erT-erTi swored acetil salicilis mJavis gamoyenebasTan aris da-
kavSirebuli [1]. ufro mogvianebiT, Cvens welTaRricxvamde me-4 saukuneSi, medi-
cinis mama, hipokrate, iyenebda am ukanasknels, rogorc tkivil damayuCebel da 
cxelebis sawinaaRmdego saSualebas. aRniSnul nivTierebas hipokrate iRebda ti-
rifis foTlebidan, da rasakvirvelia aspirins ar uwodebda. hipokrate aRniSnul 
nivTierebas iyenebda orsul qalebSi mSobiarobis tkivilebis dasayuCebladac 
[1,2]. pirvelad  myari da sufTa acetil salicilis mJava sinTezirebuli iqna qi-
mikos feliqs hofmanis mier baieris laboratoriaSi 1897 wels. aseve Zalian mni-
Svnelovania is faqtic, rom aspirinis warmoebam daudo dasabami Tanamedrove fa-
rmacevtuli industriis ganviTarebas, radgan swored Friedrich Bayer&Company iT-
vleba pirvel farmacevtul kompaniad msoflioSi; aRniSnulma kompaniam aspiri-
nis warmoeba daiwyo 1899 wels. 

1915 wlidan aspirini mTel msoflioSi urecep-
tod iyideba. miuxedavad imisa rom acetil sa-
licilis mJava hipokrates droidan gamoiye-
neba medicinaSi, am ukanasknelis moqmedebis me-
qanizmi sabolood mainc ar aris garkveuli; 
yvelaze farTod gavrcelebuli mosazrebis 
Tanaxmad aspirini amcirebs sisxlSi prostag-
landinebis Semcvelobas ciklooqsigenaza 2-is 
inhibirebis gziT. magram aspirini ar aris cik-
looqsigenaza 2-is konkurentuli antagonisti, 
is ainhibirebs agreTve ciklooqsigenaza 1-s da 
swored am ukanasknels ukavSirdeba kuW-nawla-
vis traqtidan sisxldenebis ganviTareba (aspi-
rinis moqmedebis aRniSnuli meqanizmis aRmoCe-
nisaTvis ingliselma farmakologma John R. 
Vane-ma nobelis premia miiRo 1982 wels) [3]. 
ukanasknel wlebSi mecnierebis mcdeloba Se-
eqmnaT axali anTebis sawinaaRmdego medikamen-
tebi romlebic amorCeviTad daTrgunavdnen mx-

olod ciklooqsigenaza-2-s warumateblad dasrulda. kerZod, aRniSuli jgufis 
medikamentebma (Vioxx da Bextra) gamoiwvies miokardiumis infarqtisa da insultis 
sixSiris gazrda. aRniSnuli faqti kidev erTxel adasturebs im mosazrebas, rom 
aspirinis dadebiTi efeqtebi ar SeiZleba aixsnas mxolod mis mier prostaglan-
dinebis daTrgunvis meqanizmiT. aRsaniSnavia is garemoeba, rom pirvelad qarTve-
li mecnieris profesor akaki gaxokiZis mier iqna sinTezirebuli aspirinis nak-
lebad toqsikuri, wyalSi xsnadi forma monoaspiringlukozis saxiT [30]. 

ase gamoiyureboda aspirinis  
pirveli boTli. 

pirveli randomizebuli kvleva miokardiumis infarqtis dros aspirinis 
efeqturobis Sesaxeb Catarda 1974 wels. 

1980 wels FDA–is mier aspirini mowodebuli iqna insultis Semdgom peri-
odSi pacientTa samkurnalod. 
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1985 wels imave komitetis gadawyvetilebiT aspirinis gamoyeneba mizanSewo-
nilad CaiTvala pacientebSi gadatanili miokardiumis infarqtiT. 

1996 wlidan ki - mosalodneli miokardiumis infarqtis Tavidan asacile-
blad. amJamad amerikis SeerTebuli Statebis mozrdili mosaxleobis 36% anu 50 
mln adamiani yovelwliurad iyenebs 10 dan 20 mln-mde aspirinis abs. 

gul-sisxlZarRvTa sistemis profilaqtikisa da mkurnalobis Tanamedrove 
rekomendaciebis Tanaxmad aspirinis miReba mowodebulia yvela pacientisaTvis 
romlebic Sedian maRali kardio-vaskuluri riskis jgufSi [4,5,6,7,8,9,10,11]. 

maRali kardiovaskuluri riskis mqone pacientebi  
aRniSnul jgufs miekuTvnebian pacientebi: 
- gadatanili miokardiumis infarqtiT. 
- arastabiluri stenokardiiT. 
- princmetalis stenokardiiT. 
- xSiri daZabvis stenokardiiT. 
- aorto-koronaruli Suntirebis Semdeg. 
- angioplastikis Semdeg. 
- mZime gulis ukmarisobiT. 
- iSemiuri insultis Semdeg. 
- Tavis tvinSi sisxlis mimoqcevis gardamavali moSlis Semdeg. 
- periferiuli arteriebis aTeroskleroziT. 
- Saqriani diabetiT. 
- arteriuli wnevis maRali cifrebiT. 
- metaboluri sindromiT. 
- dislipidemiiT. 
- C-reaqtiuli cilis maRali cifrebiT. 
aspirinis dozirebis sakiTxi dReisaTvis kvlav sakamaTo TemaTa ricxvs mi-

ekuTvneba, Tumca mecnierTa umetesoba eTanxmeba im mosazrebas rom gverdiT ef-
eqtTa Semcirebis mizniT umjobesia am ukanasknelis mcire  doziT gamoyeneba; 

naklebad aris aseve Seswavlili sakiTxi 45 dan 65 wlis asakis qalebSi as-
pirinis efeqturobis Sesaxeb; maSin rodesac sarwmunod aris damtkicebuli rom 
65 wels gadacilebul qalTa populaciaSi am ukanasknelis gamoyeneba 26%-iT am-
cirebs kardiovaskularuli garTulebebis sixSires; 

gul-sisxlZarRvTa daavadebebis riskis Semcirebis TvalsazrisiT aspirini 
4 jer ufro efeqturia mamakacebSi qalebTan SedarebiT; aRniSnuli gansxvavebis 
meqanizmi jer-jerobiT ar aris dadgenili [8,9]. 

ukanaskneli wlebis gamokvlevebze dayrdnobiT kardiovaskularuli garTu-
lebebis Tavidan asacileblad optimalur dozad aris miCneuli aspirinis mcire 
dozebi 75-81-100 mg, Saqriani diabetiT daavadebul pacientebSic ki - ufro didi 
dozebis gamoyeneba ar aris rekomendebuli. aspirini 25%-iT amcirebs miokardi-
umis infarqtis ganviTarebis sixSires. miokardiumis infarqtis ganviTarebidan 24 
saaTis ganmavlobaSi aspirinis miReba 20%-iT amcirebs am ukanaskneliT gamow-
veuli sikvdilis sixSires. arastabiluri stenokardiis mqone pacientebSi aspi-
rini 51%-iT amcirebs stenokardiis aRmocenebis sixSires. iSemiuri insultis an 
Tavis tvinSi sisxlis mimoqcevis gardamavali moSlis Semdeg aspirinis xangrZ-
livi miReba 37%-iT amcirebs ganmeorebiTi garTulebebis sixSires [11]. aspirinis 
mcire dozebis miReba 24%-iT amcirebs qalebSi iSemiuri insultis ganviTarebis 
sixSires (The Women’s Health Initiative Study).  

aspirinze Catarebuli 20 gamokvlevis retrospeqtulma analizma aCvena, rom 
pacientTa 28%-Si rezistentulia aspirinis mimarT; aRsaniSnavia is garemoebac 
rom Tu pacienti rezistentulia aspirinis mimarT, aseve rezistentulia klopi-
dogrelis (Plavix) an tirofibanis (Aggrastat) mimarT (The British Medical Journal, 2008). 

aspirinisadmi rezistentobis Sesaxeb pirveli informacia gamoCnda 2003 
wels. 2007 wels aRmoaCines sisxlis proteini romelTanac aris dakavSirebuli 
aspirinisadmi rezistentobis ganviTareba. ukanaskneli wlebis statistikur mona-
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cemebze dayrdnobiT aspirinisadmi rezistentul pacientebs 4-jer ufro xSirad 
uviTardebaT miokardiumis infarqti, insulti da sikvdilobac Sesabamisad aRni-
Snul kontigentSi gacilebiT ufro maRalia, vidre aspirinisadmi sensitiur pa-
cientebSi [12,13,14].  

amerikis SeerTebuli Statebis kibos nacionaluri institutis 2008 wlis 
monacemebis Tanaxmad aspirini amcirebs estrogen receptor dadebiTi mkerdis 
kibos ganviTarebis sixSires 16%-iT. M 

mkerdis kibo 75%-Si estrogen–receptor pozitiuria, rac imas niSnavs, rom 
kibos ujredebs zedapirze aqvT qalis sasqeso hormonebis: estrogenebis recep-
torebi (Journal of National Cancer Institute, 2008) [15,16]. 

minesotis universitetis kibos centris 2007 wlis monacemebis Tanaxmad mo-
zrdil mosaxleobaSi aspirinis Tundac 2-jer miReba kviris ganmavlobaSi 50%-iT 
amcirebs leikemiis ganviTarebis sixSires; statistikuri monacemebis Tanaxmad, 
mozrdilTa leikemia axlad diagnostirebuli simsivneebis 5%-s Seadgens. ameri-
kis kibos nacionaluri institutis monacemebis Tanaxmad aspirini 43%-iT amci-
rebs pankreasis kibos ganviTarebis sixSires (The National Cancer Institute,  USA 2007). 

atlantis kibos asociaciis monacemebiT aspirinis 5 welze meti xniT gamo-
yeneba Tanxlebulia zogadad kibos sixSiris 15%-iT daqveiTebiT. sayuradReboa 
is garemoeba, rom aRniSnuli cvlilebebi qalebSi statistikurad sarwmuno xa-
siaTs ar atarebda. aspirinis xangrZlivi gamoyeneba Tanxlebuli aRmoCnda pros-
tatis simsivnis 20%-iT da msxvili da swori nawlavis kibos 30%-iT Semcirebas-
Tan [17,18,19,20,21,22,23]. 

31 randomizebuli gamokvlevis (32 0000 orsuli) meta analizma daadgina, 
rom aspirinis mcire dozebiT gamoyeneba orsul qalebSi 10%-iT amcirebs preek-
lamfsiis ganviTarebis risks (Lancet 2007) [24]. 

ukanasknel wlebSi aspirini Sedis alcheimeris daavadebis samkurnalod mo-
wodebul medikamentTa nusxaSi; 

pirveli informacia imis Sesaxeb rom aspirini efeqturia alcheimeris daav-
adebis dros gamoCnda 1997 wels amerikaSi Catarebuli gamokvlevis The Baltimor 
Longitudinal Study of Ageing-is Semdeg. alcheimeris daavadebis dros aspirinis efeq-
turobis Sesafaseblad Catarebuli gamokvlevebidan gansakuTrebiT aRsaniSnavia 
xandazmul tyupebze Catarebuli gamokvleva The  Study of 50 elderly twin (2003). varau-
doben rom aspirinis efeqturoba alcheimeris daavadebis dros dakavSirebuli 
unda iyos am ukanasknelis anTebis sawinaaRmdego moqmedebasTan. 

dadgenilia, rom aspirinis mcire dozebsac ki SeuZliaT Trombocitebis ag-
regaciis daTrgunva, saSualo dozebs axasiaTebs tkivil damayuCebeli moqmedeba, 
xolo didi dozebi –xasiaTdebian anTebis sawinaaRmdego moqmedebiT. 

arsebobs monacemebi imasTan dakavSirebiT rom aspirini xels uSlis kata-
raqtis ganviTarebas (American Optometric Association, 1995) [25]. pirveladi prevenciis-
aTvis aspirinis efeqturobis Sesafaseblad Catarebulma gamokvlevebma aCvena, 
rom es ukanaskneli 33%-iT amcirebs arafataluri miokardiumis infarqtis six-
Sires, magram statistikurad arasarwmuno aRmoCnda monacemebi saerTo sikvdi-
lobaze aspirinis gavlenis Sesaxeb. miuxedavad amisa amerikis gulis asocia-
ciisa da amerikis kardiologTa kolejis mier mowodebulia, rom aspirini unda 
daeniSnos janmrTel mamakacebsa da qalebs romelTa gul-sisxlZarRvTa daavade-
bebis ganviTarebis 10 wliani riski 6-10%-ia.      

aseve Zalian sainteresoa sakiTxi imis Sesaxeb aqvs Tu ara raime mniSvnelo-
ba dRe-Ramis romel monakveTSi moxdeba aspirinis miReba, sxvagvarad rom vTqvaT, 
aris Tu ara aspirinis efeqturoba damokidebuli dRe-Ramur riTmebze? 

ukanaskneli wlebSi amasTan dakavSirebiT araerTi gamokvleva Catarda da 
sabolood mecnierebi mividnen im daskvnamde, rom araviTari mniSvneloba ara 
aqvs aspirinis miRebis dros, radgan am ukanasknelis moqmedeba grZeldeba miRe-
bidan 7-10  dRis ganmavlobaSi, es aris dro romelic saWiroa axali Tromboci-
tebis warmosaqmnelad. 
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aspirinis gamoyeneba Tanxlebulia ori umTavresi gverdiTi efeqtiT: dar-
Rvevebi kuW-nawlavis traqtis mxriv (gulisreva, usiamovno SegrZnebebi epigastri-
umis areSi, wylulis ganviTareba) da sisxldena am ukanasknelidan. sisxldenebis 
ganviTarebis sixSire, arc ise maRalia da Seadgens 0.13%-s. aRniSnuli gverdiTi 
efeqtebis Tavidan asacileblad mowodebulia aspirinis Wamis Semdeg miReba, 
Tumca dReisaTvis ukve arsebobs specialuri garsiT dafaruli aspirinebi rom-
lebic ar aRizianeben kuWis lorwovan garss da ufro metic SesaZlebelia maTi 
Wamamde daniSvnac ki [26,27,28].  
         amerikis kardiologiis kolejisa da amerikis gulis asociaciis rekomenda-
ciebis (2007) Tanaxmad aspiriniT mkurnaloba unda daviwyoT dauyovnebliv mio-
kardiumis mwvave infarqtis mqone im pacientebTanac ki, romlebic manamde xangrZ-
livi drois ganmavlobaSi iRebdnen varfarins da maTi INR aris normaSi gansa-
kuTrebiT maSin rodesac vgegmavT qirurgiul Carevas [4]. 

im pacientebSi romlebsac CautardaT stentireba upiratesoba unda mieniWis 
aspirinisa da klopidogrelis (plaviqsi 75 mg erTjeradad) erTdroul gamoye-
nebas, xolo Tu aRniSnul proceduramde pacienti xangrZlivi droiT imyofe-
boda antikoagulaciur Terapiaze (varfarini), stentis Trombozis Tavidan aci-
lebis mizniT SeiZleba dadges sakiTxi samive maTganis erToblivi gamoyenebis 
Sesaxeb, Tumca aRniSnuli kombinacia mniSvnelovnad zrdis kuW-nawlavis traqti-
dan sisxldenis ganviTarebis risks. aseT pacientebSi INR-is sidide SenarCunebu-
li unda iyos 2-3-is farglebSi. mkurnalobis xangrZlivoba damokidebulia sten-
tis xasiaTze [4]. Tu stenti ar aris dafaruli samkurnalo nivTierebebiT, maSin 
sam komponentiani mkurnaloba unda gagrZeldes 1 Tvis ganmavlobaSi, aRniSnuli 
drois Semdeg SesaZlebelia klopidogrelis Sewyveta, xolo Tu stenti dafaru-
lia samkurnalo nivTierebiT, klopidogreliT mkurnaloba unda gagrZeldes 1 
wlis ganmavlobaSi [4]. meqanikuri gulis sarqvelebis mqone pacientebSi Trom-
boemboliuri garTulebebis Tavidan acilebis mizniT rekomendebulia aspirinisa 
(75-100mg) da varfarinis erToblivi gamoyeneba, gansakuTrebiT im SemTxvevaSi ro-
desac anamnezSi aRiniSneba Tromboembolia, koronaruli, cerebro-vaskuluri an 
periferiuli sisxlZarRvebis daavadeba [4]. 
 
 

Aspirin: a Unique Medication’s New Clinical Possibilities 
 

Sh. Chumburidze 
Acad. N. Kipshidze National Center of Therapy 

G 
Aspirin is still the most versatile and effective medicine on the pharmacist’s shelf. But as doctors 

are now increasingly recognizing, the drug does not just relieve aches and pains, it can also prevent a wide 
range of serious, life threatening conditions. 

The active ingredient in aspirin, acetyl salicylic acid, is a synthetic derivative of a compound,  
salicin, which occurs naturally in plants, notably the willow tree. Extracts of willow were traditionally 
used in folk medicine and as early as 400 BC the Greek physician Hippocrates recommended a brew made 
from willow leaves to treat labour pains. 

1897 Felix Hoffmann of the Bayer pharmaceutical company developed the process of synthesizing 
the acetyl salicylic acid named later as aspirin. 

In early clinical trials aspirin was found to be a potent treatment for pain, fever and inflammation. 
Today it is the best known and most widely used medicine in the world with an estimated 100 billion 
tablets swallowed every year.  

But how aspirin works was a mystery until comparatively recently. During the 1970s the British 
scientist Professor John Vane discovered that it blocked an enzyme needed for the production of natural 
hormones called prostaglandins involved in many body processes including pain and tissue injury. In 1982 
Professor Vane  won the Nobel Prize for Medicine for this work.  
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Yet even now biomedical scientists are still finding out more about the effects of aspirin in the body 
and their discoveries are opening up further possibilities for future clinical applications. Probably the most 
significant of these is its role in preventing the production of the prostaglandin thromboxane, which is a 
vital link in the process which leads to the formation of blood clots. 

Small daily doses of aspirin may therefore help prevent diseases such as heart attack, stroke and the 
blindness.  

There have been many trials to test the long term benefits of using aspirin as a preventive medicine.  
Analysis of data from a large studies suggested that regular aspirin use may reduce the risk of heart 

disease, ischemic stroke, prostate cancer,  breast cancer, pancreatic cancer, colorectal cancer, leikemia, 
cataract,  Alzheimer’s disease. 

There is evidence that the use of aspirin in pregnant women predisposed to preeclampsia 
significantly reduces the rates of preeclampsia and perinatal death, without evidence of harm. 

Equally importantly it will be necessary to find out if long term treatment with aspirin does any 
harm. As the drug has been used so widely and for so long this may seem unlikely but as with all 
medicines there are always some risks. So far the only proven side effects of aspirin use are remarkably 
minor. About six per cent of patients suffer some form of indigestion and about one in 500 may get an 
allergic reaction usually itching. In some people it may also cause mild bleeding from the lining of the 
stomach and patients with gastric ulcers are told to use some other form of painkiller. 

Most of the drugs which would have been found alongside aspirin in a Victorian pharmacy have 
long since disappeared, replaced by newer and more effective drugs. But aspirin goes from strength to 
strength. And given the pace of current research into new uses for the drug it seems likely that it will still 
be available long into the next century. 
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sakvanZo sityvebi: miokardiumis infarqti,  hospitalizaciamdeli diagnostika 

 
problemis aqtualoba. mwvave miokardiumis infarqti aris sikvdilianobis 

erT-erTi yvelaze ufro gavrcelebuli mizezi mTel msoflioSi. igi liderobs 
sikvdilianobis mizezTa Soris, romelic iTvlida daaxloebiT 6,3 milion sik-
vdilis SemTxevas. aSS yovelwliurad daaxloebiT 900000 adamiani avaddeba mio-
kardiumis infarqtiT, saidanac 225000 kvdeba. daaxloebiT naxevari am avadmyo-
febis iRupeba daavadebis simptomebis gamovlinebis uaxloes 1 saaTSi. amasTanave 
saerTo raodenobidan 30% iRupeba pirvel 15 wT-Si, xolo amdenive Semdgom 2 sT-
Si, faqtiurad hospitalizaciamdel etapze. SemTxvevebis sixSire izrdeba asakis 
paralelurad orive sqesis avadmyofTaTvis da aris ufro maRali mamakacebSi da 
socialurad daucvel fenebSi, vidre qalebSi da SeZlebul pacientebSi yvela 
asakobriv jgufSi [7,10,12,13]. amasTanave miuxedavad umniSvnelovanesi warmatebebi-
sa kardiologiaSi hospitalizirebul avadmyofTa 15-30%-Si miokardiumis infar-
qti letaluri gamosavliT mTavrdeba. amaSi ki umniSvnelovanes rols swored 
dagvianebuli SemTxvevebi da diagnostikuri Secdomebi asrulebs. miokardiumis 
infarqtis hospitalizaciamdeli diagnostikis xarisxi rCeba seriozul prob-
lemad mosaxleobisaTvis samedicino daxmarebis aRmoCenisas [2,5]. realuri cxov-
reba mowmobs, rom daSvebuli diagnostikuri Secdomebis raodenoba miokardi-
umis infarqtis dros, ambulatoriuli rgolis da saswrafo daxmarebis eqimebis 
mier kvlavac dauSveblad maRalia [2,5]. ukanaskneli samecniero gamokvlevebi 
mowmoben, rom miokardiumis infarqti sulac ar aris geriatriuli problema da 
sul ufro meti da meti axalgazrda adamiani xdeba moulodneli msxverpli am 
veragi daavadebis. miokardiumis infarqti ar warmoadgens iSviaTobas 35-45w. pa-
cientebSi [3]. L. Mqrch  monacemebiT, aSS miokardiumis infarqtis 10% daavadebebis 
saerTo SemTxvevidan modis 45w. asakis qvemoT myof avadmyofebze da am jgufSi 
Warboben mamakacebi. aqedan gamomdinare miokardiumis infarqtis hospitalizaci-
amdeli etapis diagnostikis Sedegebis gaanalizeba asakis da sqesis gaTvaliswi-
nebiT arsebiT mniSvnelobas iZens, amasTanave gamovlena hipo da hiperdiagnosti-
kis mizezebis, romelic safuZveli xdeba diagnostikuri Secdomebis da arake-
Tilsaimedo prognozis. 

klinikuri masala da meTodebi. retrospeqtiulad sul Seswavlilia 519 
avadmyofi. es avadmyofebi moyvanil iqnen q. baTumis respublikuri saavadmyofos 
kardiologiur ganyofilebaSi diagnoziT `miokardiumis infarqti~. diagnozi 
stacionarSi dadasturebuli iyo klinikuri, ekg da laboratoriuli gamokvle-
vebiT. miokardiumis infarqtis hospitalizaciamdeli diagnostika xorcieldebo-
da CvenTvis xelmisawvdomi samedicino dokumentaciis safuZvelze (saswrafo dax-
marebis taloni, ambulatoriuli ruqa. amonaweri stacionaridan). gansakurebuli 
yuradReba eqceoda Semosvlis da klinikur diagnozebs Soris sxvaobas, ew. hipo 
da hiperdiagnostikis SemTxvevebis detalur analizs. avadmyofTa asaki meryeob-
da 32 wlidan 79 wlamde. maT Soris qali 136, mamakaci 383. drouli momarTvi-
anobis kriteriumad iTvleboda pirveli eqvsi saaTi daavadebis dawyebidan. da-
avadebis dawyebidan pirveli 6 sT-is ganmavlobaSi stacionars momarTa avadmyo-
fTa 22,9%, 6 sT-is Semdeg pacientTa 77,1%, mi tipiuri varianti aReniSna avadmyo-
fTa 72,0%-s, atipiuri mi 27,8%-s. 
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Sedegebis ganxilva. miokardiumis infarqtis hospitalizaciamdeli diagnos-
tikis Sedegebis analizma gamoavlina Semdegi: gamomgzavni dawesebulebis mier 
daSveulma hipodiagnostikam Seadgina 9,63%, Sida hipodiagnostika aRiniSna 2,31% 
SemTxvevaSi, hiperdiagnostika – 18,9%, diagnozis damTxveva Semosvlisas da sta-
cionarSi yofnisas 88,96% SemTxveva. 

miokardiumis infarqtiT avadmyofebma 45 wlamde Seadgina 9,06%, 45-59 w. – 
31,61%, 60-74 w. _ 49,3%, 75≥ da meti 10%. qalebi 26,2%, mamakacebi – 73,8%. avadmyof-
Ta saerTo ricxvidan daavadebis dawyebidan pirveli 6 sT-is ganmavlobaSi anu 
droulad hospitalizebuli iqna avadmyofTa 22,9%, 6-dan 12 sT-mde – 20%, 12-dan 
24 sT-mde _ 14%, mTlianad pirveli dRe-Ramis ganmavlobaSi pacientTa 56%, meore 
da mesame dRes _ 22,5%, meoTxe, mexuTe _ 10,3%, meeqvse, meSvide _ 3%, merve, mec-
xre _ 2,8%, meTerTmete, meTormete _ 3,3%, ufro gvian _ 1,2%. amgvarad TiTqmis 
naxevari avadmyofebi hospitalizebuli iyo 24 sT-is Semdeg. pirveli 3 dRe-Ramis 
ganmavlobaSi, romelic yvelaze metad saxifaTo da saSiSi periodia mi mimdina-
reobaSi, hospitalizebuli iyo mxolod avadmyofTa 77,1%. dagvianebuli hospita-
lizaciis mizezi yvelaze xSirad Cveni analiziT iyo diagnostikuri Secdomebi 
an dagvianebuli diagnostika. mi dagvianebuli gamovlena hospitalizaciamdel 
etapze xSirad ganpirobebuli iyo diagnostikuri Secdomebis subieqturi xasiaT-
iT, iseTiT rogoricaa avadmyofis Civilebis da anamnezis Seufasebloba, aseve 
obieqturi gamokvlevebis araswori interpretacia (ekg, laboratoriuli monace-
mebi da sxv.). 

mi mqone pacientebSi qalaqis macxovreblebi sarwmunod sWarbobda soflis 
macxovreblebs Sesabamisad 63,55 da 36,42%, P<0,01. yvelaze maRali procentuli 
maCvenebeli ergo pensionerebs 47,98% da umuSevrebs 23,51%. sxva projgufebTan 
SedarebiT, aseve maRali iyo mosamsaxureTa procenti Sesabamisad 13,68%. 

risk-faqtorebidan mamakacebSi yvelaze maRali xvedriTi wili hqonda Tamba-
qos moxmarebas 64,93%, Semdeg hiperqolesterinemia (hq) 31,3% da mesame adgilze 
iyo arteriuli hipertenzia 25,63%. 

qalebSi risk-faqtorebidan pirvel adgilze hq 19,2%, meoreze arteriuli 
hipertenzia 13,68%, Tumca unda aRiniSnos, rom mi mqone am avadmyofebSi arteri-
uli hipertenzia anamnezSi ufro metad aReniSnebodaT qalebs mamakacebTan Seda-
rebiT. xazi unda gaesvas cximovani sakvebis Warb moxmarebas, rogorc mamakaceb-
Si, aseve qalebSi Sesabamisad 55,06% da 20,43%. 

miokardiumis infarqtis SemTxvevebis klinikuri daxasiaTeba gamoiyureba 
ase: miokardiumis infarqti Q  kbiliT 45,86%, mi Q  kbilis gareSe 54,14%, pirvela-
di mi 83,43%, ganmeorebiTi mi 16,57%. tipiuri (anginozuri) varianti 72,5%, atipi-
uri klinikuri varianti 27,8%. eleqtrokardiografiuli gamokvleva mi dros 
hospitalizaciamdel etapze Cautarda 92,7%. sarwmuno mi gamovlinda 45,86% 
SemTxvevaSi, arasarwmuno mi Seadgenda 48,6%. aqedan 5,5%-s ekg-ze arsebiTi dina-
mika ar gamouvlenia. ekg arasarwmuno cvlilebebi xSirad gvxvdeboda atipiuri 
mi dros, iseve rogorc tipiuri klinikuri mi SemTxvevebSi. ase magaliTad, sar-
wmuno (garkveuli) cvlilebebi ekg aReniSna avadmyofTa 45,86%. tipiuri mi 26,6% 
da atipiuri mi dros 19,36%. gansxvaveba (P<0,01). sirTule mi atipiuri SemTxveve-
bis diagnostikis ganpirobebuli iyo ara mxolod klinikuri suraTis atipiuro-
biT, aramed ekg arasarwmuno cvlilebebis 13,04% maRali sixSiriTac, rasac 
vxvdebodiT daavadebis am variantebis dros. 

75 w. > asakis pacientebis jgufSi Tanabrad iyo warmodgenili qalebi da ma-
makacebi, rac sxva asakobriv jgufebSi ar gvxvdeboda, es garkveulwilad qale-
bis siWarbeze metyvelebs am asakobriv jgufSi. qalebSi ufro xSirad, vidre ma-
makacebSi gvxvdeboda mi atipiuri mimdinareba, aseve pirveli mi. miRebuli mona-
cemebi gvaZlevs safuZvels vifiqroT, rom qalebi avaddebian daaxloebiT aTi, 
TxuTmeti wliT gvian, vidre mamakacebi, Tanac [9] qalebSi ufro xSiria pirveli 
[65] da Q  kbilovani infarqti Cveni masalebis mixedviT, gansxvavebiT sxvebisagan, 
sadac dominirebs gamokvlevebSi ara Q  kbilovani mi. 
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mi hospitaluri letaloba qalebSi ufro dabalia, vidre mamakacebSi. le-
taloba qalebSi iyo ufro dabali yvela asakobriv da klinikur jgufebSi sta-
tistikurad sarwmunod P<0,01. Tumca am gansxvavebis mizezi SesaZlebelia iyos 
stacionarSi mi naklebi SemTxvevebis ricxvi qalebSi. Cveni monacemebi ar eTan-
xmeba monacemebs, romelic mowmobs ufro maRal hospitalur letalobas qa-
lebSi [4,15]. 

Cvens masalaze gamovlinda, rom ufross asakobriv jgufebSi ufro xSirad 
gvxvdeboda mi atipiuri klinikuri mimdinareoba da ganmeorebiTi mi. ase magali-
Tad, <45 w. qvemoT mi atipiuri mimdinareoba aRniSnuli ar yofila. atipiuri mi 
sixSire saSualo, xanSiSesul da moxucebulobiT asakSi Seadgenda 33,7%, 49,6% 
da 16,5% (P<0,05), xolo ganmeorebiTi mi analogiur asakobriv jgufebSi 17,50 da 
32% Sesabamisad (P<0,01). 

sixSire eqimTan drouli momarTvianobis arasarwmunod maRali hqondaT 
axalgazrda pacientebs 75%, xolo sxva asakobriv jgufebSi meryeobda 60,6-63,1%-
mde. gamovlinda asakTan erTad ara Q kbilovani mi sixSiris gazrdis tendencia 
75 w. > zemoT. mi hospitaluri letaloba kanonzomierad izrdeboda asakTan er-
Tad da Seadgenda axalgazrda saSualo da xanSiSesul jgufebSi 1,35%, 2,89% da 
0,82%. aRiniSna mi SemTxvevebis mateba xanSiSesul da moxuc avadmyofebSi. dakvi-
rvebis mTeli periodis ganmavlobaSi mi avadmyofebis raodenoba 75 w. > ufro 
meti iyo qalebis jgufSi (18,3%), vidre mamakacebSi (7,05%). amasTanave izrdeboda 
xanSiSesuli pacientebis raodenoba, rogorc qalebis, aseve kacebis populaci-
aSi, qalebi 61,03%, mamakacebi 45,17%. 

asakis matebasTan erTad isaxeboda aradrouli diagnostikis Semcirebis da 
hiperdiagnostikis sixSiris gazrdis tendencia. amgvarad Cveni gamokvlevis Sede-
gebi adastureben monacemebs ufro xSiri hiperdiagnostikis SemTxvevebisa mi qa-
lebSi, aseve ufross asakobriv jgufebSi ar adastureben hipodiagnostikis Sem-
Txvevebis sixSiris gazrdas mi xandazmul pacientebSi [8]. 

miRebuli monacemebi mowmobs, rom obieqturi siZnele mi diagnostikis hos-
pitalizaciamdel etapze absoluturi ki ara, aramed SedarebiTia. obieqturi 
faqtori diagnostikuri sirTulis SeiZleba gawonaswordes subieqturi faqto-
riT – sifrTxiliT mi albaTobis daSvebis gaTvaliswinebiT xanSiSesuli asakis 
pacientebSi [5,6]. obieqturi da subieqturi faqtorebis urTierTqmedebiT mi dr-
os pacientTa sxvadasxva klinikur da demografiul jgufebSi yalibdeba urTi-
erTsapirispiro tendenciebi hipo da hiperdiagnostikis SemTxvevebis. xazi unda 
gaesvas imas, rom mi hiperdiagnostika umetesad iyo gamarTlebuli im Tvalsaz-
risiT, rom hospitalizaciamdel etapze SeuZlebeli iyo mi gamoricxva. es Sem-
Txvevebi 46 avadmyofSi ganpirobebuli iyo arastabiluri stenokardiiT. 

3 wlis ganmavlobaSi diagnostikuri maCeneblebis dinamika xasiaTdeboda 
hipodiagnostikis sixSiris SemcirebiT, gamokvlevis mesame wels, pirvelTan 
SedarebiT, mamakacebSi Sesabamisad 1,73% da 2,70%. gamonakliss warmoadgenda ga-
mokvlevis meore weli, sadac hipodiagnostikis maCvenebeli - 5,20%. rac Seexeba 
qalebs, aq hipodiagnostikis maCvenebeli erTnairi iyo pirvel da mesame wels 
0,39%, xolo gamokvlevis meore wels - 1,39%. es ra Tqma unda, statistikurad 
sarwmuod naklebi iyo, vidre mamakacebis hipodiagnostikis maCvenebeli P<0,01. 
gansakuTrebiT mniSvnelovani iyo mi dagvianebuli diagnostikis sixSiris Semci-
reba moxucebulobiTi asakis jgufis pacientebSi 22,5%-dan 9,06%-mde. hiperdiag-
nostikis sixSires hqonda mkafio tendencia yovelwliuri matebis ufro axal-
gazrda pacientTa jgufebSi. gamokvlevis mTeli periodis ganmavlobaSi aRi-
niSneboda dagvianebuli diagnostikis maCveneblis sixSiris Semcireba orive sqe-
sis avadmyofebSi da drouli diagnostikis maCveneblis zrda 19,46%-dan 23,12%-
mde mamakacebSi da 7,5-dan 8,67%-mde qalebSi. 

hiperdiagnostikis donis momateba sxvadasxva klinikuri variantebis dros 
asaxavs sifrTxilis gazrdis saerTo tendencias mi diagnostikis dros. xazi un-
da gaesvas, rom hiperdiagnostika mi ar mimdinareobda arsebiTad uxeSi Secdome-
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biT da ZiriTadad ukavSirdeboda arastabilur stenokardias an iSemiis sxva 
formebs, iseve rogorc [3,6] gamokvlevebSi. 

mi hospitalizaciamdeli diagnostika mi atipiuri variantebis xasiaTdeba 
ZiriTadad ori tendenciiT, romelsac mivyavarT daavadebis hipo da hiperdiag-
nostikasTan. Tu orientirebuli varT daavadebis tipiur klinikur da ekg niSneb-
ze arsebiTad izrdeba hipodiagnostikis sixSire. meores mxriv, Tu saxezea zedme-
ti sifrTxile atipiuri formebis mimarT miviRebT hiperdiagnostikas. arasasur-
velia diagnostikuri Secdomebis orive tipi. gansakuTrebiT uaryofiTi kliniku-
ri mniSvneloba eniWeba mi hipodiagnostikas, romlis drosac matulobs garTu-
lebebis da letaluri gamosavlis sixSire. 

mi daavadebianobis analizma gviCvena, rom mi atipiuri variantebi gvxvde-
boda sakmarisad xSirad daaxloebiT 27,8% SemTxvevaSi, gamovlinda, rom atipiu-
ri variantebis diagnostika hospitalizaciamdel etapze iyo uaresi, vidre tipi-
uri variantebis (anginozuri), aseve ufro xSiri iyo hipo da hiperdiagnostika 
atipiuri formebis dros. 

amgvarad SesaZlebelia davaskvnaT, rom drouli da zusti diagnostika mi 
xanSiSesul da moxucebul pacientebSi aris mniSvneloani problema mi diagnos-
tikis hospitalizaciamdel etapze. saWiroa kvalificiuri mizanmimarTuloba da-
avadebis gamovlenaze, romelsac Tan axlavs diferencialuri diagnozis mkafio 
elementebi. sxva SemTxvevaSi saxeze iqneba dausabuTebeli hipo da hiperdiagno-
stikis maRali maCveneblebi: Tumca mi eqsterni diagnostikis xarisxi ganisaz-
Rvreba ara mxolod eqimis kvalifikaciiT, aramed socialur-ekonomikuri pirobe-
biTac. ase magaliTad, obieqturi siZneleebi klinikuri diagnostikis moxucebu-
lobiT asakSi ganpirobebulia socialur-ekonomikuri pirobebiT [11,13,14]. 

amrigad mi hospitalizaciamdeli diagnostikis analizi gviCvenebs, rom ar-
sebobs klinikuri Taviseburebebi mi moxucebulobiT asakSi da qalebSi im Sem-
TxvevaSi, Tu eqimis kvalifikacia ar axdens gavlenas diagnostikur Secdomebze. 

erT-erTi faqtori mi hospitalizaciamdeli etapis diagnostikuri procesis 
xarisxis amaRlebis aris diagnostikis xarisxis da hipo da hiperdiagnostikis 
SemTxvevebis mudmivi kontroli. 

mi diagnostikis Sedegebis monitoringi avadmyofTa calkeul jgufebSi de-
monstrirebas axdens drouli diagnostikis SesaZleblobebis droulad moaxdi-
nos likvidacia mi samkurnalo-diagnostikuri procesis arasasurveli tendenci-
ebis hospitalizaciamdel etapze, rac saSualebas mogvcems ufro operatiulad 
ganvaxorcieloT gavlena samedicino daxmarebis xarisxze avadmyofTa asakis da 
sqesis gaTvaliswinebiT. 

 

Clinical and Demographic Characteristics of Prehospital Diagnosis of 
Myocardial Infarction 

 
N.Tsintsadze*, M. Kiknadze** 

Shota Rustaveli Batumi State University*, Tbilisi State Medical University** 
 

Key words: myocardial infarction, prehospital stage, demography 
 
The aim of our study was to investigate results of prehospital diagnosis of myocardial infarction in 

519 patients of different age and gender. Myocardial infarction was typical in 72,0%, atypical - in 28,0% 
of patients. Most frequently myocardial infarction with atypical pain syndrome 12,1%, arrhythmic – 3,2%, 
asthmatic – 8,3%. Ml, abdominal – 4,2%. Late diagnosis of typical and atypical ml* was 12,8 and 20,6%. 
No statistically significant differences were found in frequency of diagnostic errors in different 
demografhic groups of patients. For 3 year was a trend to hyperdiagnosis of myocardial infarction, 
especially in young patients and males. Late diagnosis occurred more rarely in both males and females. 
Reduction of hypo and rise in hyperdiagnosis occurrence in 3 years occurred due to atypical variants. 
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winagulTa TrTolvasa da winagulTa fibrilacias (cimcims) 
Soris msgavsebebi da gansxvavebebi 

 
l. CantlaZe, T. kaciaSvili, n. xuciSvili, x. nodia 

iv. javaxiSvilis saxelobis Tsu medicinis fakulteti 
 

winagulTa TrTolvis (wT) eleqtrokardiografiuli modeli (romelic moi-
cavs winagulebis regularul aqtivobas sixSiriT 240-dan 340-mde dartyma/wuTSi, 
rogorc wesi izoeleqtruli periodebis CarTvis gareSe) asaxavs wT-s dominan-
tur makro reentry eleqtrofiziologiur meqanizms, da ganasxvavebs mas winagul-
Ta fibrilaciisagan (wf). Tumca, arsebobs Zlieri klinikuri damokidebuleba 
wT-sa da wf-s Soris. erT avadmyofs SeiZleba hqondes sxvadasxva dros orive 
tipis ariTmiis [1] paroqsizmebi. cnobilia antiariTmuli preparatebi, romelTa 
saSualebiTac SesaZlebelia araorganizebuli wf-is ufro mowesrigebul for-
maSi gardaqmna. xolo pacientebs, romlebsac wT-s samkurnalod Catarebuli aqvT 
warmatebuli ablacia, SesaZloa SemdgomSi ganuviTardeT mocimcime ariTmia. 

am or riTmis darRvevas Soris damokidebulebis zusti xasiaTi ar aris 
srulad Seswavlili. wf-s wT-d spontanuri gardaqmnis dros wf-s ciklis sig-
rZe icvleba swored wT-s ganviTarebis win. wf-m SeiZleba gamoiwvios winagule-
bis qsovilis eleqtrofiziologiuri remodelireba da xeli Seuwyos tipiuri 
wT-s reentry wris ganviTarebas da SenarCunebas [2]. wT, Tavis mxriv, SeiZleba 
gadavides mocimcime ariTmiaSi, Tu ciklis xangrZlvoba sakmarisad moklea imi-
saTvis, rom provocireba gauwios fibrilaciur gamtareblobas. es gansakuTre-
biT realuria atipiuri wT-is SemTxvevaSi. filtvis venebidan wamosuli eqtopiu-
ri impulsebi warmoadgenen savaldebulo trigerebs wT-s reentri wris aqtiva-
ciisTvis da aseve monawileoben wT-s wf-ad gardaqmnaSi. zogierT pacientSi wT 
da wf SeiZleba erTdrouladac ki aRmocendes [3].  

klasikur wT-s (agreTve cnobilia, rogorc tipiuri an saaTis isris sawina-
aRmdego wT) iwvevs marjvena winagulSi warmoqmnili makro reentry wre. am dros 
talRa aRwevs win _ winagulTaSua Zgides, qvemoT _ marjvena winagulis Tavisu-
fal kedels da kavotriskuspidur yels. klasikurad, eleqtrokardiogramaze es 
gamoixateba II, III da AVF ganxrebSi TrTolvis uaryofiTi xerxisebri talRebis 
saxiT, da amave dros, V1 ganxraSi TrTolvis dadebiTi xerxisebri talRebis 
saxiT. Sebrunebuli tipuri wT-is dros (agreTve cnobilia rogorc wT saaTis 
isris mimarTulebiT) moqmedebs analogiuri wre, magram ukumimarTulebiT. Sesa-
bamisad, eleqtrokardiogramaze es warmoqmnis TrTolvis dadebiT talRebs II, III 
da AVF ganxrebSi, da amave dros V1 ganxraSi TrTolvis uaryofiT xerxisebr 
talRebs. atipiuri ewodeba wT-s iseT saxeebs, romlebsac aqvT naklebad damaxa-
siaTebeli makro reentry talRebi da winagulovani aqtivaciis sxvagvari eleq-
trokardiografiuli gamoxatuleba. warmodgenil statiaSi termini – wT gamoye-
nebulia zogadi saxiT da moicavs yvela zemoTaRniSnul eleqtrofiziologiur 
meqanizms. 

rekomendaciebi: 
farmakologiuri marTva: 
 rodesac wT-s mqone pacientebisTvis arCevans vakeTebT medikamentur mkur-
nalobaze, upiratesoba unda mieniWos strategias gulis SekumSvaTa sixSi-
ris (gSs) kontroliT an strategias riTmis kontroliT. 
 farmakologiuri agentebi, romlebic gamoiyeneba gSs-sa da riTmis kontro-
lis mizniT, msgavsia wT-s da wf-s dros. 
 Tu wT-is samkrnalod arCevani gakeTda IC an IA klasis antiariTmul prepa-
ratze, masTan erTad aucileblad unda dainiSnos AV-mablokirebeli medi-
kamenti.  
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rogorc wT-s, aseve wf-s dros farmakologiuri mkurnaloba SesaZloa miz-
nad isaxavdes an parkuWebis SekumSvaTa sixSiris kontrolis miRwevas (strategia 
gSs-s kontroliT) an sinusuri riTmis aRdgenasa da SenarCunebas (strategia 
riTmis kontroliT). imis gamo, rom gSs-s kontroli ufro Znelad miiRweva wT-s 
mqone pacientebSi, vidre wf-s dros, riTmis makontrolebel strategias xSirad 
pirveladad mimarTaven. miuxedavad amisa, am strategiis ufro maRali efeqturo-
ba gSs-s makontrolebel strategiasTan SedarebiT obieqturad damtkicebuli ar 
aris.  

makro reentry tipis wT-s (igulisxmeba rogorc tipiuri, aseve reversiuli ti-
piuri wT) dros gamoyenebuli antiariTmuli preparatebi axangrZliveben refraq-
terul periods TviTon reentry wreSi, Trgunaven talRis ganviTarebas da am gziT 
xels uSlian wT-s gavrcobas da SenarCunebas. III klasis antiariTmuli prepara-
tebi (amiodaroni, dofetilidi, ibutilidi da sotaloli) farTod gamoiyeneba 
rogorc sinusuri riTmis aRdgenis, aseve misi SenarCunebis mizniT. wT-s swra-
fad mosaxsnelad yvelaze efeqturi savaraudod ibutilidia [4]. IA klasis (diso-
piramidi, prokainamidi da qinidini) da IC klasis (flekainidi da prpopafenoni) 
antiariTmuli preparatebi aseve SesaZloa efeqturi aRmoCndes sinusuri riTmis 
aRdgenisa da SenarCunebisaTvis. 

yvela zemoT aRniSnuli antiariTmuli medikamenturi Terapiis nakls warmo-
adgens wamliT gamowveuli proariTmia. III klasis preparatebma 1-4%-Si SesaZloa 
gamoiwvion torsade de pointes. I klasis preparatebma (gansakuTrebiT IC klasi) SesaZ-
loa dramatulad Seamciron TrTolvis sixSire im donemde, rom  AV kvanZi Sem-
cirebul TrTolvas parkuWebamde 1:1 sixSiriT atarebdes, rac migviyvans parkuW-
Ta pasuxis sixSiris arsebiT zrdamde [5]. Sesabamisad, pacientebma, romlebic IC 
klasis preparatebiT mkurnaloben, imavdroulad unda miiRon AV –mablokirebe-
li medikamentebi. gamonakliss warmoadgens SemTxveva, rodesac pacients Sesuste-
buli AV  gamtarebloba aReniSneba. 

rodesac wT-s Tu wf-s mkurnalobisas arCevans vaCerebT strategiaze gSs-s 
kontroliT, efeqturia wamlebi, romlebic axangrZliveben AV kvanZis refraq-
terul periods (beta-blokerebi, nondihidropiridinuli kalciumis arxebis 
blokerebi da saTiTuras preparatebi). Tumca gSs-s kontroli wT-is dros ufro 
rTuli misaRwevia, vidre wf-s mqone pacientebSi. 

Tromboemboliuri riskis marTva: 
 rogorc wT-s, aseve wf-s SemTxvevaSi, sistemuri embolizaciis maRali 
riskis mqone pacientebma qronikulad unda miiRon oraluri antikoagu-
lantebi. 
 pacientebs varfarinis saSualebiT unda dauregulirdeT INR-is cifrebi 
sinusuri riTmis aRdgenamde da aRdgenis Semdgom (farmakologiuri Tera-
piiT, eleqtruli kardioversiiT Tu kaTeteruli ablaciiT) 3 kviris gan-
mavlobaSi. Tumca, kardioversiis Catareba SesaZlebelia winaswari xangrZ-
livi antikoagulaciis gareSec, Tuki transezofaguri eqokardiografiuli 
kvleva embolizaciis dabal risks gvidasturebs. aseT SemTxvevaSi pacien-
tebi unda itarebdene araumcires 4 kvirian antikoagulantur Terapias. 

dReisaTvis ar arsebobs arcerTi randomizebuli kvleva, romelic dagvi-
dasturebs antiTrombuli strategiis efeqturobas winagulTa wT-s mqone pacien-
tebSi. magram mravlad aris monacemebi, romelTa mixedviT, wT-s mqone pacien-
tebSi aRiniSneba Tromboemboliur garTulebaTa momatebuli riski. am riskis 
stratificireba tradiciuli risk-faqtorebis safuZvelze xorcieldeba. esenia: 
asaki 65 welze zemoT, marcxena parkuWis sitoluri disfunqciis klinikuri 
gamovlineba, hipertenzia da Saqriani diabeti anamnezSi an warsulSi gadatanili 
raime Tromboemboliuri movlena. 

Tromboemboliis riski gansakuTrebiT maRalia wT-s sinusur riTmSi gadas-
vlis Semdeg. erT-erTi kvlevis mixedviT, embolizaciis riski aseve maRalia im 
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pacientebSi, romelTac wT-sTan erTad periodulad aReniSnebaT mocimcime ariT-
miis paroqsizmebi. momatebuli riski SeiZleba gamovlindes agreTve kaTeteruli 
ablaciis dros, romelic tardeba winagulTa TrTolvis mosaxsnelad. paciente-
bi winagulTa TrTolviT da daqveiTebuli marcxena winagulis funqciiT aseve 
ganixilebian Tromboemboliuri garTulebebis maRali riskis mqone jgufSi [6-7]. 
sabolood, dakvirvebis qveS myof pacientTa erT-erTma seriam naTelyo, rom ar-
cerTi pacienti, romelmac gadaitana postkardioversiuli Tromboembolia, ar 
iRebda varfarins an imyofeboda suboptimalur antikoagulaciaze. amis sapiris-
pirod, adekvaturi antikoagulaciis pirobebSi myof arcerT pacients ar gadau-
tania Tromboemboliuri garTuleba [9]. varfarinze arCevanis SeCerebis SemTxve-
vaSi INR-is samizne done 2.0-3.0 tolia. 

kaTeteruli ablacia: 
 kaTeteruli ablacia simptomuri wT-s dros SesaZloa SemoTavazebul iq-
nas rogorc pirveladi samkurnalo RonisZieba da warmoadgendes medika-
menturi Terapiis yvelaze gonivrul alternativas. 

 miuxedavad optimaluri medikamenturi Terapiisa,  AV kvanZis ablacia Semd-
gomi mudmivi peisingiT SeiZleba gamoviyenoT winagulTa TrTolviani 
pacientebisTvis, im SemTxvevaSi Tu samkurnalo ablacia araefeqturia.  

kavotrikuspiduri isTmusis (yelis) ablacia usafrTxo da efeqturi midgo-
maa isTmus-damokidebuli wT-s samkurnalod. farTo, prospeqtulma, randomizebu-
lma kvelvam gamoavlina isTmusis ablaciis upiratesoba antiariTmul medika-
mentur TerapiasTan SedarebiT, rac gamoixateba sicocxlis xarisxis gaumjo-
besebaSi da momavalSi winagulTa TrTolvis  kvlav ganviTarebis nakleb riskSi 
[10]. erT-erTma unicentrulma kvlevam, daadgina kaTeteruli ablaciis usafrT-
xoeba da efeqturoba asakovan pacientebSic ki.   

miuxedavad kaTeteruli ablaciis upiratesobebisa wT-s mqone pacientTa 
samkurnalod, warmatebuli ablaciis Semdeg ganviTarebuli mocimcime ariTmiis 
adreuli da gviani SemTxvevebi erTnairia. wf anamnezSi, maRali xarisxis mitra-
luri regurgitacia da marcxena parkuWis sistoluri disfunqcia _ yovelive es 
qmnis efeqturi ablaciis Semdgom wf-s ganviTarebis winapirobas. aqedan gamomdi-
nare, wT-s am gziT mkuranloba SesaZloa ar miesadagebodes  pacientebs Semdgo-
mSi wf-s ganviTarebis maRali riskiT, Tu, ra Tqma unda, ar aRiniSneba antiari-
Tmuli medikamenturi Terapiis uefeqtoba [11]. amJamad Seswavlis procesSia `hib-
riduli~ strategiebi, romlebic iTvaliswinebs peisingis, antiariTmuli medika-
mentebis, isTmusis ablaciis da filtvis venebis izolaciis kombiancias. aRniS-
nuli strategiebi savaraudod moergebaT orive tipis riTmis darRvevis (wT da 
wf) mqone pacientebs [12].  

im SemTxvevaSi, Tu warumatebelia rogorc medikamenturi Terapia, aseve isT-
musis ablacia, pacientebs problemuri winagulTa TrTolviT unda CautardeT 
AV kvanZis ablacia iatrogenuli atrioventrikuluri blokadis gamosawvevad, 
paralelurad mudmivi peismeikeris implantaciiT parkuWSi. 

eleqtruli kardioversia: 
 wT-s da wf-s dros kardioversiis Catarebis Cvenebebi erTnairia. msgavsia 
aseve kardioversiis teqnikac. 

wT-s eleqtruli kardioversia sakmaod usafrTxo, efeqturi da ekonomiuri 
proceduraa. pacientebs, romlebsac aReniSnebaT wT-s mwvave Seteva da romlebic 
arastabilurni arian, swrafad unda CautardeT kardioversia sinqronizebuli 
denis energiiT, iseve rogorc wf-s dros. SedarebiT stabilur pacientebs SesaZ-
loa CautardeT gegmiuri kardioversia, ra Tqma unda, winaswari antikoagulaci-
uri Terapiis Semdeg (INR-is sul mcire 3 kviriani kontroliT). aseve mniSvnelo-
vania postkardiovertiuli antikoagulacia.  

erTaderTi gansxvaveba wT-sa da wf-s kardioversias Soris aris rekomendi-
rebuli sawyisi energia. mravali avtori mogviwodebs sawyis energias 50 jouls. 
Tumca, es rekomendaciebi erTeul SemTxvevebs efuZneba. erT-erTma kvlevam [11] aC-
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vena sawyis energiad 100 joulis gamoyenebis upiratesoba 50 joulTan Sedare-
biT. 100 jouli amcirebs dartymebis raodenobas da pirveli Soki warmatebulia 
SemTxvevaTa 85%-Si (gansxvavebiT 50 jouli sawyisi enregiisa, sadac Sedegianoba 
70%-ia). sxva kvlevam [13], romlis Seswavlis sagans warmoadgendnen xangrZlivi 
drois manZilze (30 da meti dRis win dawyebuli) wf-s mqone pacientebi, aCvena 
rom pirveli Sokis efeqturoba 68%-ia. 

atipiuri winagulTa TrTolva: 
pacientebs arsebiTad gadagvarebuli winagulTa eleqtrofiziologiiT, maT 

Soris, gulis Tandayolili mankiT da gadatanili gulis operaciiT, SesaZloa 
ganuviTardeT atipiuri wT. Reentri wreebi SesaZloa warmoiqmnas winagulTaSua 
Zgidis defeqtis garSemo, atriotomiis midamoSi, sarqvlebis, Rru venebis da 
filtvis venebis midamoSi. axali teqnologiebi [14] saSualebas iZleva daixazos 
es wreebi da Catardes kaTeteruli ablacia, romelic efeqturi iqneba aseTi 
kompleqsuri ariTmiebis dros. 

 
 

Similarities and Differences Between Atrial Flutter and Atrial Fibrillation 
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Atrial flutter and atrial fibrillation have a complex relationship that has mechanistic, diagnostic, 

therapeutic and prognostic components. While thromboembolic risk management and pharmacological 
strategies share many similarities, there are important differences. Radiofrequency ablation should be 
considered to be early, first-line alternative to pharmacological strategies for many patients with atrial 
flutter. 
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parodontiti da misi kavSiri endoTeliumis 

struqturul  organizaciasTan mwvave infarqtis dros 
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Sps “quTaisis regionaluri stomatologiuri centri” 
 
    sisxlZarRvTa kedlis endoTeliumi histologiurad warmoadgens brtyeli 
ujredebis fenas, romelic warmoiSveba mezenqimidan da aregulirebs prolife-
racias, migracias, sisxlZarRvTa tonuss, transkapilarul ganvladobas, skafe-
longur funqcias da sxva adgilobriv hemostazur procesebs. igi warmoqmnis 
azotis oqsids, romelic xels uwyobs gluvi kunTebis tonusis daqveiTebas, 
aqtiur monawileobas Rebulobs aramarto vazodilataciaSi, aramed vazokonst-
riqciaSic. endoTeliumi, rogorc qsovilovani struqtura asrulebs mraval 
funqcias Cvens organizmSi da amavdroulad qmnis axal warmodgenebs mTel rig 
kardiologiur daavadebaTa paTogenezze. piris Rrus adgilobrivi homeostazis 
mravalmxrivi darRvevebi da sxva autoimunur daavadebaTa gavrceleba, maT So-
ris transkapilaruli ganvladoba da parodontitis anTebiTi procesebi dakavSi-
rebulia endoTeliumis disfunqciasTan. msoflios jandacvis organizaciis mo-
nacemebiT, parodontiti aris farTod gavrcelebuli daavadeba, romelic moz-
rdil mosaxleobis TiTqmis 100% moicavs. parodontitis dros ziandeba sisxl-
ZarRvovani rgolebi, icvleba ujreduli da humoruli imunitetis citotoq-
siuroba, rac xels uwyobs adamianis organizmSi damcvelobiTi funqciis daq-
veiTebas. Tanamedrove literaturidan Cans rom arsebobs absoluturi korela-
cia piris Rrus higienis indeqssa da parodontitis (piris Rrus anTebis daavade-
baTa) gavrcelebis da gul-sisxlZarRvTa daavadebis klinikuri suraTis simZimes 
Soris. piris RruSi mikroorganizmebi da cxovelqmedebis produqtebi arRveven 
damcvelobiTi funqciis meqanizmebs da amiT qsovilebSi iwveven sxvadasxva simZi-
mis paTologiur procesebs. aqedan gamomdinare piris Rrus mdgomareobisa da en-
doTeliumis disfunqciis Seswavla warmoadgens perspeqtiul midgomas gul-sisx-
lZarRvTa mTeli rigi daavadebebis paTogenezis ukeT Seswavlis TvalsazrisiT, 
maT Soris gulis iSemiuri daavadebaTa da maT garTulebaTa profilaqtikisa da 
mkurnalobis mizniT. aqedan Cndeba warmodgena endoTeliumze, qsovilis struq-
turaze, romelic asrulebs mraval funqcias Cvens organizmSi da amavdroulad 
qmnis axal warmodgenas mTel rig daavadebebis paTogenezze da am SemTxvevaSi – 
sxvadasxva kardiologiur daavadebaze. 

parodontiti aris farTod gavrcelebuli daavadeba. msoflios jandacvis 
organizaciis monacemebiT, am daavadebiT daavadebulia TiTqmis 100% mozrdili 
mosaxleoba.  

parodontitis dros ziandeba imunitetis sxvadasxva rgolebi, icvleba uj-
reduli da humoraluri imunitetis citotoqsiuroba. yvelaferi es mniSvnelov-
nad xels uwyobs adamianis organizmSi damcvelobiTi funqciis daqveiTebas. ro-
gorc literaturidan Cans, arsebobs absoluturi korelacia piris Rrus higi-
enis indeqsis, parodontitis anTebiTi daavadebis gavrcelebasa da klinikuri 
suraTis simZimis Soris. mikroorganizmebi da maT cxovelqmedebis produqtebi 
arRvevn piris Rrus damcvelobiT meqanizmebs da amiT parodontis qsovilSi iw-
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veven sxvadasxva paTologiur procesebs. baqteriuli endotoqsinebi komplemen-
tTan urTierTqmedebisas iwveven anTebiT da imunur procesebs parodontSi, xo-
lo xangrZlivi daavadebis periodis dros SeiZleba gamoiwvion autoimunuri 
procesebi. parodontiti mudmivad uwyobs xels piris Rrus higienis indeqsis sak-
maod dabali maCveneblebis ganviTarebas, iwvevs organizmis imunologiuri sta-
tusis cvlilebebs. parodontiti Trgunavs imunur meqanizms, organizms ufro 
mgrZnobiares xdis infeqciis mimarT da xels uwyobs sxvadasxva daavadebebis 
ufro mZime mimdinareobas (magaliTad, gulis daavadebebs). aqedan gamomdinare 
parodontitis Seswavla mniSvnelovan interess warmoadgens, miTumetes Tu gaviT-
valiswinebT, rom pirvel rigSi am daavadebis dros irRveva iseTi funqcionalu-
ri SesaZlebloba, rogoricaa adgiloibrivi homeostazi, transkapilaruli ganv-
ladoba da a.S. zemoT aRniSnuli cvlilebebi dakavSirebulia endoTeliumTan, 
radganac endoTeliumi aris ara marto barieri an filtri, aramed aqtiuri en-
dokrinuli organoa, romelsac SeuZlia mniSvnelovani substanciebis sinTezi, 
tonusis regulacia, metabolizmi, adheziis regulacia, sisxlis formiani ele-
mentebis agregacia, amavdroulad endoTeliumi Zalian mgrZnobiarea dazianebis 
mimarT (S. Toddei et al, 2006). rogorc miuTiTebs H.Healy (2006), endoTeliumi areguli-
rebs adgilobriv homeostazs, hemodinamikas, aregulirebs transkapilarul ganv-
ladobas, asrulebs pinocitozur funqcias da a.S. aqedan gamomdinare, Cndeba 
warmodgena endoTeliumis Sesaxeb, rogorc qsovilze, romelic pasuxismgebelia 
organizmSi mravali procesis SerwymasTan. J.Chin et al. (2006) Tanaxmad, endoTeli-
ums SeuZlia daudos dasawyisi mTeli rigis daavadebebis paTogenezis molek-
uluri mizezebis CamoyalibebaSi. 

miRebuli monacemebi miuTiTeben, rom endoTeliumis Seswavla parodonti-
tis dros xels Seuwyobs gaaumjobesos mkurnalobis mimarTuleba da profilaq-
tika, aseve “damcvelobiTi” saSualebebis gazrda, JangviTi procesebis gaumjo-
beseba da a.S. swored zemoTqmuli warmoadgens problemis aqtualobas.  

kvlevis mizans Seadgens endoTeliumis struqturuli organizaciis Seswav-
la parodontitis dros, guliT daavadebul avadmyofebSi mkurnalobis efeqtu-
robis zrdis mizniT.  

dasaxuli miznis misaRwevad Seswavlilia 40 avadmyofi. isini iyvnen dayo-
fili or jgufad: parodontiti + miokardiumis mwvave infarqti (35 adamiani – 
pirveli jgufi), parodontitiT daavadebuli avadmyofebi (10 adamiani – meore 
jgufi) da 5 – praqtikulad janmrTeli adamiani. 

TiToeul konkretul SemTxvevaSi viRebdiT (biofsiuri masala) patara 
RrZilis qsovils, masala fiqsirdeboda, uwylovandeboda da Semdeg yalibde-
boda sinaTlis mikroskopisTvis parafinSi da eleqtronuli mikroskopisTvis – 
eponSi, iyo gamoyenebuli sinaTlis mikroskopi – fotomikroskopi-III da eleq-
tronuli mikroskopi – BS-500, sinaTlisa da eleqtronuli mikroskopis gamo-
yenebiT Seiswavleboda endoTeliumis ujredebi, kerZod: birTvi, citoplazma, 
maTi urTierTkavSiri, bazaluri membrana. yuradRebas vaqcevdiT pericitebs da 
advencitur ujredebs (sur. 1). 

cnobilia, rom sisxlZarRvebis kedlebis gamtareblobis cvlilebebi gav-
lenas axdens calkeul organoebisa da mTeli organizmis struqturul-funq-
ciur urTierTmoqmedebaze da upirveles yovlisa swored imunuri sistemis Se-
saZleblobebze. aqedan gamomdinare, mkurnaloba moqmedebs ara marto struq-
turaze, aramed funqciis Secvlaze. Cvens mier Seswavlili masala gviCvenebs, 
rom struqturuli TvalsazrisiT, parodontiti, romelic mimdinareobs avadmyo-
febSi mwvave infarqtis fonze endoTeliumis ujredebis citostruqtura gan-
sxvavdeba im SemTxvevebidan, rodesac brtyeli epiTeliumi iyo aRebuli avadmyo-
febidan, visac infarqti ar hqondaT. es gansxvaveba dakavSirebulia iseT maCveneb-
lebTan, rogoricaa mitoqondriebis zoma da ricxvi, goljis aparati, endoplaz-
muri bade, ribosomebis ganlageba, maTi aglutinacia, citoplazmis matriqsis Se-
feriloba, rac Tavis mxriv dakavSirebulia ciklozis suraTTan. birTvis mxriv 
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aRiniSneba heteroqromatinis sxvaoba (rac ganisazRvreba mis raodenobaSi, gan-
lagebaSi da mis simsxvileSi). qromatinis ganawileba mniSvnelovan rols asru-
lebs birTvul-plazmur urTierTobaSi. aRiniSneba pinocituri buStukebis gan-
lageba, rac miuTiTebs difuziis sxvadasxva siCqareze. gansxvaveba agreTve exeba 
bazalur membranas, mis sisqes, paraplazmolemas. aRniSnuli struqturebi raode-
nobrivi TvalsazrisiTac aseve araerTgvarovania. 

Cvens mier Seswavlili masala kidev erTxel gviCvenebs, rom Tanxlebi 
daavadeba (paradontiti) rogor moqmedebs kapilarebze, mis kedelze (sur. 2). 
endoTeliumis disfunqcia win uswrebs mTel rig mZime daavadebebis warmarTvas. 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
sur. #1. parodontiti mwvave infarqtis dros. sisxlZarRvis kapilari. darRveulia 

ujredis endoTeliumi. eleqtronograma 25.000X. 
sur. #2. parodontiti mwvave infarqtis dros. darRveulia sisxlZarRvis kedelis 

mTlianoba da aRiniSneba kapilaris obliteracia. eleqtronograma 30.000X. 
 

morfologiuri monacemebidan dayrdnobiT miRebuli iyo garkveuli gan-
sxvaveba endoTeliocitebis substruqturaSi, endoTeliumis dazianebas mohyveba 
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organizmis homeostazis disbalansi. amasTan erTad, endoTeliumis dazianebis 
Sedegad SesaZloa mTeli rigi toqsikuri nivTierebebis gamoyofa. aqedan gamom-
dinare, piris Rrus mdgomareobisa da endoTeliumis disfunqciis Seswavla war-
moadgens perspeqtiul midgomas, gul-sisxlZarRvTa mTeli rigi daavadebebis, 
maT Soris gulis iSemiuri daavadebebis paTogenezis ukeT Seswavlis, mosalo-
dnel garTulebaTa da mkurnalobis TvalsazrisiT. 

 
Parodontitis and Its Connection with Its Structural Organization against 

Acute Myocardial Infarction 
 

N. Lobzhanidze, N. Khvitia, G. Danelia, T. Lobzhanidze 
Zugdidi Independent University, Kutaisi Regional Stomatological Center  

 
The structural of endotelies have been studied in paradontitis complicated by acute  myocardial in 

bfarct. The structure of endotelies in paradontitis without the accompanying disease has been 
symultancously studied for the control purpose. It was found out that accompanying disease (acute 
myocardial infarct) influences the endothelial cells, structurally destroying them more and more. The 
material has been studied with the help of light and electronic microscopes. 
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gulis ukmarisobis sindromiT mimdinare daavadebaTa 
retrospeqtruli analizi saqarTvelos zogierTi regionis 
2005-2009 ww. avadmyofobis istoriaTa kvlevis safuZvelze 

 
m. rogava*, T. boWoriSvili*, q. kapanaZe*, v. danelia**,  

i. xuroSvili**, a. qavJaraZe*** 
akad. n. yifSiZis sax. Terapiis erovnuli centri*, 

q. rusTavis centraluri saavadmyofo**, 
S.p.s ozurgeTis klinikuri saavadmyofo***  

 
qronikuli gulis ukmarisoba sadReisod medicinis erT-erT umZimes da ga-

dauWrel problemad rCeba. 60 wels gadacilebul mamakacTa 11,5%, romelic Tavs 
janmrTelad grZnobs da gul-sisxlZarRvTa daavadebisaTvis damaxasiaTebeli 
raime niSnebi ar gaaCnia, mxolod datvirTvis testis Catarebis dros aReniS-
nebaT qronikuli gulis ukmarisobis (qgu) sawyisi etapisaTvis damaxasiaTebeli 
niSnebi [2]. gulis ukmarisobis sindromi (gus) mTeli mosaxleobis 3%-s aReniS-
neba. 65 wels gadacilebul mosaxleobaSi ki TiTqmis 15%-s aRwevs. gqu sindro-
mis mqone pirebSi sicocxlis saSualo xangrZlivoba mamakacTa Soris 1,7 wels 
Seadgens, xolo qalebSi 3,2-s [1]. saqarTveloSi gulis ukmarisobis sindromis ga-
movlenis srulyofili statistika dResdReobiT ar arsebobs. saqarTvelos kar-

 68 



p r a q t i k u l i   m e d i c i n a 
 

diomiopaTiis sazogadoeba 2000 wlidan [3,4] da akad. nodar yifSiZis saxelobis 
Terapiis erovnuli centris kardiomiopaTiis ganyofileba ganagrZobs qveynis ca-
lkeul regionebSi stacionarul da ambulatoriul avadmyofTa istoriis ret-
rospeqtrul analizs. amJamad gTavazobT qalaq rusTavis 2005-2009 wlebis da 
2006_2009 wlebis guriis regionebis: Coxatauris, ozurgeTis da lanCxuTis same-
dicino centrebSi arsebul stacionarul avadmyofTa istoriebis retrospeq-
trul analizs. 

q. rusTavis (2005-2009 ww) da guriis regionis (2006-2009ww) saavadmyofoTa  
kardiologiuri da Terapiuli profilis ganyofilebebis ambulatoriul da st-
acionarul istoriebSi fiqsirebuli nozologiebi mocemulia cxrilSi: #1,2-Si.  

rusTavSi 2005-2009ww kardiologiur da Terapiul ganyofilebaSi registri-
rebul avadmyofTa mTlianma raodenobam Seadgina 4696, aqedan kardiologiuri 
nozologiiT gatarebuli iyo 3270. gulis ukmarisobis sindromi aReniSneboda 538 
(11,5%), maTgan 228 (42%) qali, 310 (56%) mamakaci. gulis ukmarisobis simZime gan-
sazRvruli iyo straJenko-vasilenkos klasifikaciis mixedviT: I xarisxis ukmari-
sobis mqone avadmyofi ar iyo registrirebuli, II xarisxis ukmarisoba aReniS-
neboda 238 (44%) avadmyofs, xolo III xarisxis ukmarisoba 300 (54%) avadmyofs 
(cxrili #3). riTmis moSla aReniSneboda 395 (73%), aqedan mocimcime ariTmia 151 
(38%), eqstrasistoluri ariTmia 43 (11%), sinusuri taxikardia 57 (14%), sxva sa-
xis moSla 81 (20%), gamtareblobis moSla 63 (15%) (cxrili #4).  

guriis regionis saavadmyofoebis monitoringiT (2006-2009ww.) gamovlinda, 
rom kardiologiuri nozologiiT registrirebuli avadmyofebis mTlianma rao-
denobam Seadgina 6040. aqedan marcxena parkuWis mwvave ukmarisoba 91 (1,5%), mio-
kardiumis mwvave infarqti 259 (4,2%), gid arastabiluri stenokardia 1092 (18%), 
gulis ukmarisoba II-III xar. 390 (6,4%), arteriuli hipertenzia 3570 (59%), kardio-
miopaTia 1, Tandayolili manki 1 (cxrili #1). 

 
 

cxrili #1: guriis regionis pacientTa monacemebi 2006-209 ww. 
 
 

gatarebul avadmyofTa 
raodenoba # nozologiis dasaxeleba 

2006 w. 2007 w 2008 w 
1 marxcena parkuWis mwvave ukmarisoba 6 19 66 
2 miokardiumis mwvave infarqti 76 86 97 
3 gid. arastabiluri stenokardia 302 410 380 
4 gid. gu. II – III xarisxis 146 121 123 
5 hipertoniuli krizi 64 46 51 
6 arteriuli hipertenzia 1256 1203 1111 
7 paroqsizmuli taqikardia 118 141 164 
8 arteriuli hipotonia 24 25 27 
9 kardiomiopaTia 1   
10 gulis Tandayolili manki 1   

11 
sul kardiologiuri nozologiebis mixed-
viT gatarebuli avadmyofebi 

1994 2033 2013 

12 letaloba aRniSnuli nozologiebis mixedviT  25 23 23 
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cxrili #2: rusTavis saavadmyofoebis monacemebi 2005-2009 ww. 
 
 

# nozologiis dasaxeleba 
 

2005 2006 2007 2008 2009 

1.   marcxena parkuW. mw. 
ukmarisoba 

50 27 66 54 58 

2.   miokar. mw.infarqti 33 38 33 29 48 

3.   gid. arastabiluri 19 20 10 11 4 

4.   g.u. II-III xarisxi 89 93 151 109 96 

5.   art. hipertenzia 49 36 66 51 38 

6.   par. taqikardia - - - - 50 

7.   kardiomiopaTia 1 4 4 4 2 

8.   qr.obstruqciuli 
daavadeba 

3 4 6 7 4 

9.   pnevmonia 2 3 3 2 1 

10.   diabeti 12 11 11 11 14 

11.   mocimcime ariTmia 35 28 39 31 20 
12.   mankebi 1 1 4   
13.   eqsud. perikarditi - - 2 - - 

14.   parkuWTa fibrilacia 2 - 3 - 
1 
 

15.   sul kardiologiuri no-
zologiis mixedviT 
gatarebuli avadmyofebi 

453 602 834 742 639 

16.   aqedan gulis ukmarisobiT 
mimdinare daavadebebSi 

89 93 151 109 96 

17.   letaloba gulis 
ukmarisobiT mimdinare 
daavadebebSi 

6 2 2 9 9 

 

cxrili #3: gulis ukmarisobis xarisxi (rusTavi) 
 

straJenko-vasilenkis 
klasifikacia 

mamakaci qali sul 

II xarisxis ukmarisoba 155 83 238 

III xarisxis ukmarisoba 
145 
 

155 
 

300 
 

 
q. rusTavis saavadmyofoebis istoriaTa damuSavebam aCvena, rom pacientTa 

asaki meryeobda 18-dan 94 wlamde. avadobis gamovlenisa da mimdinareobisaTvis 
yvelaze kritikuli asakia 60-75 wlebi (cxrili #5), amasTan gulis ukmarisobis 
sindromiT Sepyrobil mamakacebSi ufro xSirad vlindeba da meti sixSiriT 
gvxvdeba arteriuli hipertenzia, vidre qalebSi, rac mamakacTa populaciaSi, 
albaT, mavne Cvevebis da arajansaRi cxovrebis wesis arsebobis meti sixSiriT 
aixsneba.  
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cxrili #4: riTmis da gamtareblobis darRvevebi gulis ukmarisobian 
avadmyofebSi (rusTavSi). 

 
 
 

riTmis moSlis saxe mamakaci qali sul 

mocimcime ariTmia 76 55 131 

eqstras. ariTmia 26 17 43 

sinusuri taqikardia 22 35 57 

paroqs. taqikardia 13 2 15 

kvanZovani riTmi 5 9 12 

supravent. taqik. 16 19 35 

winag. TrTolva 12 8 20 

parkuW. fibrilacia 9 3 11 

bradikardia - - - 

blokada:  AV-Ix. 39 hisis, 
4 AV, 
1 fed. 

sindromi 

24 hisis, 
3  AV. 

63 hisis, 
7  AV, 
1 fed. 

sindromi 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

| 
 

cxrili #5: pacientebis asaki (rusTavi) 
 

pacientebis 
asaki 

mamakaci qali sul 

19 da naklebi 1  1 

20-dan 29-mde 1 1    2 

30-dan 39-mde 5     5 

40-dan 49-mde 27 3 30 

50-dan 59-mde 77 27 104 

60-dan 69-mde 93 52 145 

70-dan 79-mde 117 121 238 

80-dan 89-mde 33 32 65 

90 da meti    

 
stacionarSi yofnis dros gardaicvala gulis ukmarisobis mqone 28 paci-

enti (q. rusTavis monacemebiT). aqedan 13 pacientSi gardacvalebis mizezi iyo 
miokardiumis mwvave infarqtis Semdgomi garTulebebi: 6 avadmyofs aReniSneboda 
winagulebis TrTolva (sikvdilis uSualo mizezi kardiogenuri Soki), 1 avadm-
yofs ganuviTarda mocimcime ariTmiis bradisistoluri forma (sikvdilis uSu-
alo mizezi asistolia), 8 avadmyofs aReniSneboda arteriuli hipertenzia (sik-
vdilis uSualo mizezi iyo gulis mzardi ukmarisoba Saqriani diabeti tipi II-s 
fonze). guriis regionis stacionarebis monitorirebiT dafiqsirda letalobis 
22 SemTxveva (cxrili #6) 
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cxrili #6: letalobis mizezebi guriis regionis mosaxleobaSi 
 

letalobis mizezi 2006 2007 2008 
gulis mwvave ukmarisoba 1 2  
miokardiumis mwvave infarqti 1 5 5 
T/t sisxlis mimoqcevis moSla 3 2 1 
arteriuli hipertenzia 1   

samwuxarod, avadmyofobis istoriis monacemTa safuZvelze ver moxerxda 
gulis ukmarisobis sindromis gamovlenis xangrZlivobisa da stacionarSi ganme-
orebiTi hospitalizaciis sixSiris Sefaseba, rogorc guriis regionis, aseve 
rusTavis saavadmyofoebSi.  #7 cxrilSi mocemulia sxvadasxva xarisxis gu-is 
mqone pacientTa sawoldReebis raodenoba, romelic saSualod Seadgens 10 dRis 
xangrZlivobas TviTeuli pacientisaTvis. 

 
cxrili #7: sawoldReebis raodenoba (rusTavi) gulis ukmarisobian 

pacientebSi (straJensko-kovalekos klasifikaciiT). 

mamakaci qali 
dRe 

I II III sul I II III sul 
sul 

         
1 

- 10 7 17 - 7 4 11 28 

2 - 46 38 84 - 36 8 44 128 

3 - 30 40 70 - 19 34 53 123 

4 -   - 5 5 - 12 6 18 23 

5 - 14 9 23 - 9 9 18 41 

6 - 7 8 15 - 23 12 35 50 

7 - 38 41 79 - 30 29 59 138 

8 - - - - - - - -  

9 - 5 - 5  - - - 5 

10 - - 3 3 - 2 - - 5 

11 - -   - - 1 - 1 

gulis ukmarisobis sindromiT Sepyrobili 538 pacientebidan 205 iyo 
gulis iSemiuri daavadebis genezis (maTgan 91 (45%) qali, 114 (55%) mamakaci), 
Saqriani diabeti, rogorc Tanmxlebi daavadeba, aReniSna 34 (6,3%) pacients, 
arteriuli hipertenzia - 107 (19%), virusuli miokarditi - 1 (0,2%), revmokarditi 
- 2 (0,3%), dilataciuri kardiomiopaTia – 15 (2,7%) avadmyofs (cxrili #8).  

 
cxrili #8: gulis iSemiuri daavadebiiT gamowveuli gulis ukmarisobis 

sindromis Tanxvedra sxva daavadebebTan (rusTavi) 
  
 

nozologia mamakaci qali sul 

Saqriani diabeti 13 21 34 

arteriuli hipertenzia 40 67 107 

virusuli miokarditi  1 1 

revmokarditi 1 1 2 

dilataciuri 
kardiomiopaTia 

11  4 15 
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rusTavis centralur saavadmyofoSi kardiologiisa (3268 istoria) da Te-
rapiis (1428 istoria) ganyofilebaSi Catarebuli ratrospeqtuli kvlevisas sul 
Seswavlili iyo 4696 avadmyofobis istoria, romelic 2005-2009ww iyo warmoebu-
li. amaTgan gulis ukmarisobis sindromiT aRiwera 538. SemTxveva (cxrili #9,10). 

 
cxrili #9: rusTavis stacionarSi avadmyofTa 2005-2009 wlebis istoriebis 

retrospeqtruli analizi 
 

gulis ukmarisobis sindromiT 
mimdinare daavadebebi 

538 (%) 

g.i.d. 187 
arteriuli hipertenzia 240 
Saqriani diabeti 59 
miokarditebi,  
kardiomiopaTiebi 

3 
15 

mankebi 6 
 

cxrili #10: rusTavSi 2005-2009 wlebSi diagnostirebuli zogierTi 
 daavadebis sixSire 

 
dignozi qali mamakaci asaki sul 

miokarditi 2 0 27-34 1 
dkm 6 9 19-60 15 
hkm 0 0 0 0 

gulis mankebi - - 20-65 6 
 

arsebuli monacemebis mixedviT stacionarSi moxvedris sixSiris Sedarebi-
Ti naklebobis gaTvaliswinebiT yovelwliurad rusTavis hospitalizirebul av-
admyofTa saSualo raodenoba daaxloebiT 550 kacs Seadgens, amaTgan wliurad 
gus gamovlenili iyo daaxloebiT 108 SemTxveva. mosaxleobis raodenobis gaT-
valiswinebiT (200000) es cifri sakmaod savalalo mdgomareobaze miuTiTebs. rac 
Seexeba ganmeorebiTi hospitalizaciis SemTxvevebs,Sefaseba ver moxerxda isto-
riebis arasrulfasovnebis gamo. mTlianobaSi gus avadmyofebSi riTmis moSla 
aReniSneboda Seswavlilidan 395 avadmyofs. yovelwliurad rusTavSi diagnos-
tirdeboda saSualod riTmis darRvevis 40 SemTxveva (cxrili #11).  

regionSi Seswavlili xuTwliani monacemebis safuZvelze warmovadgenT me-
tad saintereso da aqtualuri daavadebebis (kardiomiopaTiebi da miokarditebi) 
gavrcelebis sixSires (cxrili #9). mTlianad miokarditebis diagnostireba 
moxda mxolod 2 SemTxvevaSi, amadgan revmokarditis diagnozi daisva 3 SemTxve-
vaSi, xolo kardiomiopaTiis diagnozi 15 SemTxvevaSi.  

 
cxrili #11: riTmis moSlis gavrcelebis sixSire (rusTavi) 

 

riTmis moSlis saxeebi 395sul  

mocimcime ariTmia 131 % 

eqst. aritmia 43 % 

paroqsizmuli taq. 50 % 
parkuWovani fibrilacia 11 % 

 
aucileblad migvaCnia miuTiTod, rom miokarditebi TavisTavad arcTu iSvi-

aT daavadebebis ricxvs ekuTvnian. aramarto anamnezuri, aramed saTanado klini-
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ko-laboratoriuli da instrumentuli meTodebis gamoyenebis da miRebul mona-
cemTa adeqvaturi Sefasebis SemTxvevaSi. unda vivaraudod, rom es cifri gaci-
lebiT meti iqneboda. gasaTvaliswinebelia agreTve infeqciur-virusuli daavade-
bebis progresuli mateba, romelzec miokarditebis ganviTarebis maRali ricxvi 
modis. amis varaudis safuZvels gvaZlevs dResdReobiT regionul klinikebSi 
aRniSnuli daavadebebis diagnostirebis dabali sixSire Cvens klinikur monace-
mebTan SedarebiT. meores mxriv sagulisxmoa, rom XX saukunis bolo wlebi rev-
matizmis xelaxali talRis gavrcelebis periodia. amdenad, revmokarditebis six-
Sire saTanado da drouli Seswavlis pirobebSi vfiqrobT ar iqneboda mcire ri-
cxovani sxva gul-sisxlZarRvTa daavadebebs Soris. gulis ukmarisobis anamnezu-
ri xangrZlivobis Seswavla SeuZlebeli  iyo ruTavSi (cxrili #12).   

 
cxrili #12: gulis ukmarisobis sindromis gamovlenis anamnezuri 

xangrZlivoba (rusTavi) 
 

 
diagnozi 

1 
Tvemde 

3-6 
Tvemde 

1 
wlamde 

2-5 
wlamde

5-10 
wlamde 

10 w. 
da 
meti 

g.i.d    51 79 80 

letaloba    - - - 
arteriuli 
hipertenzia 

   67 71 102 

letaloba    - - - 
Saqriani diabeti    15 33 26 
letaloba    - - - 
miokarditebi, 
kardiomiopaTiebi 

  
1 dkm, 
2 mk 

9       4 1 

letaloba    - - - 
 

gulis ukmarisobis yvelaze xangrZlivi anamnezi – 10 weli da meti gamov-
linda gid-s SeTxvevaSi 80 (15%), xolo 5-dan 9 wlamde 79 (14%). arteriuli hiper-
tenziis dros gus sixSire anamnezis 5 wliani xangrZlivobisas SemTxvevaTa 71 
(13%-)s Seadgenda, 2-dan 5 wlade 67 (12%)-Si, kardiomiopaTiebis Sesaxeb SegviZlia 
vTqvaT, rom daavadebis 0,7%-Si gus-is gamovlenis anamnezuri xangrZlivoba iyo 
2-5 wlmde 9 (1,6%)-Si, 1- ki 1 wlamde xangrZlivoba. daavadebebis SemTxvevebis 5 
welze meti drois anamneziT gamovlinda 5 (0,9%), (cxrili #12). 

q. rusTavSi da guriis regionSi Catarebuli kvlevebis mixedviT ver moxer-
xda dkm-Si miokarditebis transformirebis SemTxvevaTa raodenobis dadgena is-
toriebSi mwiri informaciis arsebobis gamo, agreTve, sayuradReboa, rom rus-
TavSi 5 wlis manZilze dkm-is mxolod 15 SemTxveva dafiqsirda, xolo guriis 
regionSi ki _ 1. amis safuZvelze vfiqrobT, rom urigo ar iqneboda meti yurad-
Reba daeTmos aRniSnul daavadebebis gavrcelebis Seswavlas, radgan droul 
diagnostirebasa da mkurnalobazea damokidebuli am mZime daavadebebis progno-
zi. rusTavis mosaxleobis gaTvaliswinebiT (200 000) gulis ukmarisobiT mimdina-
re daavadebaTa sixSirem 2005-2009ww.-Si Seadgina 538 (0,27%), xolo guriis mosa-
xleobis saerTo raodenobidan (70 000) 390 (0,5%) adamianma mimarTa saavadmyofo-
ebs gulis ukmarisobis sindromisaTvis damaxasiaTebeli CivilebiT (2006-2009ww). 

zogadad, rusTavisa da guriis regionebis avadmyofobis istoriebis saerTo 
raodenobis (10 736 avadmyofi) retrospeqtrulma analizma gamoavlina gulis 
ukmarisobis sindromiT mimdinare koronarogenuli da arakoronarogenuli da-

 74 



p r a q t i k u l i   m e d i c i n a 
 

avadebebis matebis zogadi tendencia 2455 SemTxveva (22,87%). amaTgan kardiomio-
paTiebma Seadgina 0,65%, xolo _ miokarditebma _ 0,29%. 

kvlevis Sedegebma aCvena, rom q. rusTavisa da guriis regionis avadmyo-
fobaTa istoriebis  retrospeqtulma analizma ver asaxa gul-sisxlZarRvTa da-
avadebaTa da maT nozologiaTa realuri gavrcelebis sixSire, rac aferxebs   
gulis ukmarisobis sindromiT mimdinare daavadebaTa prevenciuli RonisZiebebis 
marTvas, uaryofiTad aisaxeba uaxloes gamosavalsa da Soreul prognozze. ro-
goria am daavadebaTa zrdis tendencia, rasTanaa igi dakavSirebuli, arsebobs 
Tu ara daavadebis prevenciis SesaZleblobebi da ramdenad realuria igi? 

miviCnevT, rom aucilebelia farTo sazogadoebis, gansakuTrebiT ki paci-
entebisa da maTi ojaxis wevrebis ganaTleba kvebis racionis, jansaRi cxovrebis 
wesis, dRis reJimisa da im daavadebaTa profilaqtikis Sesaxeb, romlis ganviTa-
rebis SemTxvevebSi vlindeba gulis disfunqcia, sicocxlisaTvis metad saSiSi 
mwvave an qronikuli gulis ukmarisobis sindromi, rac SesaZlebelia gaxdes ue-
cari sikvdilis, refraqteruli da mzardi gulis ukmarisobiT gamowveuli le-
talobis mizezi.  

regionebSi (samegrelo, gori, rusTavi, guria) Catarebulma avadmyofobis 
istoriaTa retrospeqtrulma analizma gamoavlina istoriis warmoebisa da diag-
nozis verificirebis arasrulfasovnebis saerTo problemuri sakiTxebi, rac 
med-personalis kvalifikaciis amaRlebas, nozologiaTa standartuli kvlevis 
algoriTmis SemuSavebasa da danergvis saWiroebas moiTxovs jandacvis sistemis 
mxardaWeriT [4].  
 

Retrospective Analyze of Diseases with Heart Failure Syndrome 
Based on the Study of the Cases in Several Regions  

Of Georgia in 2005 – 2009 
M. Rogava*, T. Bochorishvili*, K.Kapanadze*, V. Danelia**, I. Xuroshvili**, A. Kavzharadze*** 

Acad. N. Kipshidze National Center of Therapy*, 
Rustavi Central Clinic**, Ozurgeti Clinical Hospital *** 

 
The published data revealed increasing annual trend in incidence of cardiovascular non-coronaro-

genic diseases. The heart disease retrospective study, held in Rustavi and Guria regions has shown that in 
10736 patients, hospitalized during 5 years, 2455 (22,87%) had heart failure syndrome, and 0.65% among 
them were diagnosed as cardiomyopathy, and 0.29% - as myocarditis (except for rheumocarditis). Today 
there are no preventative measures of these diseases in Georgia. Based on our case studies, we can 
conclude that the degree of verification of these diseases is extremely low, which is caused not only by the 
social-economic reasons, but also by specific diagnostic difficulties. Therefore, we suggest that above 
mentioned diseases are topical enough and need appropriate attention in terms of elaboration of 
preventative measures, diagnosing and treatment worldwide and in Georgia, because prompt diagnosing 
and appropriate treatment are indisputably in positive relation with life expectancy and the quality of life. 
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kronis daavadebis Cveuli da iSviaTi formebi 
 

x.paWkoria, s.qemokliZe, e.adamia, n.basiSvili, m. kikviZe, t.cirekiZe, 
n.kekeliZe, T.SaSiaSvili, l.ZnelaZe 

akad.nikoloz yifSiZis saxelobis Tsu centraluri klinika 
 

iSviaTi daavadebebi didi klinicistis ciurixis universitetis Sinagani me-
dicinis klinikis direqtoris, robert heglinis SexedulebiT iSviaTad gvxvdeba 
da amitom maT naklebi yuradReba unda mieqces (1961w.). sapirispiro azri gamoTq-
va aranakleb cnobilma klinicistma evgeni tareevma. misi azriT, iSviaTi daava-
debebi imitom aris iSviaTad gamovlenili, rom praqtikos eqimTa umravlesobam 
naklebad icis maT Sesaxeb: _ „iSviaTi daavadebebi bunebis eqsperimentebia da ma-
Ti gamocnoba praqtikos eqimebs daexmareba, gaamdidron TavianTi klinikuri ga-
mocdileba“, _ werda e. tareevi. 

drom daamtkica moskoveli didmkurnalis Sexedulebis siswore. movitanT 
erT magaliTs: kistozuri fibrozi (mukoviscidozi) didxans iTvleboda iSviaT 
daavadebad (2000 axalSobilze erTi SemTxveva). avadmyofTa umravlesoba adreul 
asakSi iRupeboda respiratoruli da pankreoukmarisobis gamo. amitom 20 welze 
zemoT kistozuri fibrozi ufro iSviaTad gvxvdeboda. yoveli aseTi mozrdili 
avadmyofi kistozuri fibroziT kazuistikad iTvleboda (a.g. gukasiani, 1968w.) im 
droisTvis msoflioSi maTi gamovlenis rixcvi 200-s ar ascilebia. sakmarisi iyo 
am iSviaTi daavadebebisadmi arapediatrebs _ internistebs, pulmonologebs, 
gulmkerdis qirurgebs da gastroenterologebs meti yuradReba gaemaxvilebinaT, 
rom mdgomareoba dramatulad Secvliliyo: 2008 wlisTvis msoflioSi gamovle-
nilia kistozuri fibrozis (mukoviscidozis) milionze meti SemTxveva _ aqedan 
mozrdilTa (20 welze xnier) avadmyofTa ricxvma gadaaWarba bavSvTa asakis pa-
cientTa ricxvs! amis safuZveli ki praqtikos eqimTa meti gaTviTcnobierebaa am 
iSviaTi daavadebis klinikuri suraTis mravalferovnebaSi. 

Cvens mier gamovlenil kistozuri fibroziT daavadebulTa ricxvma gada-
aWarba 40-s! amaTgan orma gadaacila 70-s! erTi maTgani 71 wlis mamakacia, xolo 
meore _ 72 wlis liza CxaiZe _ yvelaze xnier avadmyofad SeiZleba CaiTvalos 
msoflioSi (interneti, 2010). 

am erTi daavadebis magaliTze naTlad Cans, ra didi mniSvneloba aqvs „iSvi-
aTi daavadebis klinikuri formebis mravalferovnebis codnas da rogor SeiZle-
ba „iSviaTi daavadebebi“ gadaiqcnen Cveul (kargad cnobil) sneulebebad, romel-
Ta diagnozi gaadvilebulia. 

winamdebare statia miznad isaxavs kronis daavadebebis Cveuli da iSviaTi 
klinikuri formebis gacnobas samedicino universitetis studentebisa da praq-
tikosi eqimebisaTvis. 

samwuxarod, praqtikos eqimTa umravlesoba dRemde fiqrobs, rom kronis 
daavadeba zedmiwevniT iSviaTad gvxvdeba da misi diagnostireba mxolod lapara-
tomiis drosaa SesaZlebeli, roca mwvave apendicitis nacvlad naxuloben TeZos 
nawlavis terminaluri monakveTis nekrozs, anu terminalur ileits. es rom mc-
dari Sexedulebaa, imiTac mtkicdeba, rom kronis daavadebis dros anTebiTi 
cvlilebebi ar Semoifargleba mxolod terminaluri ileitiT, aramed is moi-
cavs kuW-nawlavis nebismier monakveTs, dawyebuli piris Rrudan, damTavrebuli 
anusamde! amave dros, aRwerili 100-mde garTuleba kronis davadebis dros (j.ki-
rsneri, 1995). yovelive amis gaTvaliswineba aadvilebs kronis daavadebis adreul 
gamovlenas, rac warmatebuli mkurnalobis sawindaria. 

Tavdapirvelad SevexebiT kronis daavadebis Cveul klinikur formebs, 
romelTagan yvelaze advili gamosacnobia piris Rrus lorwovanis e.w. afTozu-
ri wylulebi enaze, loyaze, tuCebze, sasaze. Cvens masalaze amgvari oraluri 
„niRbebi“ Segvxvda 40%-mde SemTxvevaSi. 
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qvemoT moyvanilia Cveni sakuTari SemTxvevebi (x.paWkoria, m.vasaZe, m.gabaSvili, 
l.aruTinova, n.Sengelia, a.murmaniSvili, l.cincaZe (1980-2010 wlebi). ufro nakle-
bad 20%-ze gvxvdeba perianaluri fistulebi. qirurgiuli mkurnaloba aRmoCnda 
sruliad uSedego. Cven Segvxvda avadmyofi perianaluri fistulebiT da genita-
liebis aftozuri dazianebiT mxolod steroidebis (prednizolonis) da sulfa-
salazinis miRebis Semdeg mdgomareoba mkveTrad gaumjobesda (x.paWkoria, 
T.SaSiaSvili, t.cirekiZe, n.TurmaniZe, s.laliaSvili - 2006weli). sainteresoa 
spontanuri entero-kutaneuri forma, romelic gaixsnasruliad moulodnelad. 
aRsaniSnavia, rom erT avadmyofs ganuviTrda Cirqovani perikarditic, rac kro-
nis daavadebis metastazuri formiT unda aixsnas. Semdegi SemTxveva exeba axal-
gazrda qals, romelsac ganuviTarda marjvena sazardulis midamoSi gangreno-
zuli piodermiti, mkurnaloba qirurgiuli meTodebiT sruliad uefeqto aRmoCn-
da (g.gvasalia, n.TurmaniZe, v.qoriZe, s.laliaSvili 1991 w). mxolod mas Semdeg, 
rac gamoirkva, rom avadmyofs awuxebda diarea wlebis ganmavlobaSi, arTralgi-
ebi, mcire cxeleba, eWvi mitanili iyo kronis daavadebaze. mas Semdeg, rac red-
genografiiT dadginda segmenturi enteriti aRniSnuli diagnozi dadasturebu-
lad CaiTvala da mkurnaloba prednizolonis maRali dozebiT aRmoCnda warma-
tebuli, rac kargad Cans suraTze.  

2010 wlis TebervalSi Cven mogvmarTa 17 wlis avadmyofma subnanizmiT (150 
sm.), malnutricizmiT (35 kg), hipogonadizmiT. avadmyofi 3 wlis ganmavlobaSi 
imyofeboda qirurgebis meTvalyureobis qveS. eWvi iyo mitanili qronikul apen-
dikularul infiltratze. avadmyofis mdgomareoba progresulad uaresdeboda, 
diareiis fonze klebulobda wonaSi da ver moxda simaRleSi zrda. Cvens mier 
demonstrirebulia avadmyofSi entero-kutaneuli fistulis ganviTareba oTx 
dReSi (x. paWkoria, s. qemokliZe, l. ZnelaZe, n. basiSvili, e. adamia, v. ZnelaZe). 
avadmyofs pirvel etapze gaukeTda Cirqgrovis gaxsna, sadac aRmoCnda nawlavis 
xvrel-mili gaxsnili kanSi. gaikveTa Cirqgrova da uaxloes xanSi dagegmilia 
nawlavis rezeqcia. aseTi entero-kutaneuli fistulis ganviTarebis dinamika li-
teraturaSi Cven ar Sedvxvedria. aRsaniSnavia, rom kuW-nawlavis rendgenolo-
giuri kvleviT aRmoCnda kronis daavadebisadmi damaxasiaTebeli wvrili nawla-
vis stenozi da grZel fexze entro-kutaneuli fistula. 

Cven gamovavlineT pirveladi genitaluri forma, rodesac 19 wlis student 
gogonas (gauTxovari), romelsac aRmoaCnda gareTa sasqeso organoebis Cirqovani 
dazianeba. gamoiricxa veneriuli daavadebebi da yuradReba gamaxvilda arTral-
giebze, diareaze, cxelebaze, piris RruSi arsebul aptozur wylulebze. amis sa-
fuZvelze kronis daavadebis diagnozi dasabuTebulad CaiTvala da mkurnaloba 
prednizoloniT aRmoCnda Sedegiani (x. paWkoria, n. TurmaniZe, s. laliaSvili, n. 
kekeliZe, t. cirekiZe, v. qoriZe 2004 w). 

Cven Segvxda kronis daavadebis iSviaTi formebi _ wiTeli mgluras niRbiT. 
avadmyofi mamakaci, 40 wlis, wlebis manZilze itanjeboda diareiT, saxsrebis 
tkiviliT, cxelebiT. yuradRebas ipyrobda saxeze eriTematozur-Cirqovani gamo-
nayari pepelas formiT, rac eWvs badebda wiTel mgluraze. dermatologTan, rev-
matologTan da ftiziatrTan mkurnaloba uSedego iyo. avadmyofs Zalian awuxeb-

da nawlavis aSliloba. gakeTda kuW-nawlavis R‐grafia gamovlinda segmenturi 
enteriti. kompiuteruli tomografiiT aRmoCnda entero-enteraluri fistula. 
nawlavis bioptatis histo-morfologiuri SeswavliT gamovlinda granulomato-
zuri enteriti. yovelive aman saSualeba mogvca dagvesva kronis daavadebis di-
agnozi (x.paWkoria, l.ZnelaZe, e.adamia, t.cirekiZe, n.basiSvili, n. alibegaSvili, i. 
TavzaraSvili. 2005w.). mkurnaloba prednizoloniT aqac aRmoCnda dadebiTi, rac 
kargad Cans suraTze. 

Semdeg warmovadgenT 65 wlis qals, romelic wlebis ganmavlobaSi uCioda 
piris simSrales, enis tkivils, sklerebis xSir gawiTlebas, aseve, arTralgiebs, 
diareas, tkivils ileocekalur midamoSi. mas gadidebuli aRmoaCnda ybayura sa-
nerwyve jirkvlebi, rac kargad Cans eqoskopiiT. Cvens mier eWvi iqna mitanili 
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siogrenis sindromze, asocirebuli kronis daavadebebTan (segionuli enteritis 
suraTi rentgenologiurad!) mkurnaloba prednizoloniT aqac aRmoCnda dadebi-
Ti, rac kargad Cans suraTze (x.paWkoria, l.ZnelaZe, e.adamia, l.cincaZe, a.murmani-
Svili, n.basiSvili, t.cirekiZe, 2007-2009 wlebi). 

da bolos SevCerdebiT kronis daavadebis kidev erT iSviaT niRabze _ mel-
kerson-rozentalis sindromze. avadmyofs xSirad usivdeboda zeda tuCi da ena. 
amave dros gamoxatuli hqonda qronikuli diarea, mcire cxeleba, arTralgiebi 
(m.kokeiZe, x.paWkoria, 2010w.). aRsaniSnavia, rom 1980 wels ungreTis samedicino 
akademiis gamocemul l. Sugaris da Tanaavt. mier gamocemul wignSi (piris Rrus 
daavadebebi) aRwerilia tuCebis granulomatozuri anTeba. aRsaniSnavia, rom 2010 
wlis internet gamocemaSi pirdapir miTiTebulia melkerson-rozentalis sind-
romi, rogorc kronis daavadebis winamorbedi. orive maTgans erTi saerTo mor-
fologiuri substrati granulomatozuri anTeba udevs safuZvlad. am pacients 
xSirad emarTeboda Sekruloba, romelic icvleboda diareiT. alergologis mi-
er gamoricxuli iqna alergiuli daavadeba. 

amrigad, SevecadeT gveCvenebina Tu ra klinikuri niRbebi (Cveuli da iSvi-
aTi) SeiZleba win uswrebdes kronis daavadebis manifestirebas. 
 
 

 
Common and Uncommon (rare) Clinical Forms in Crohn’s Disease 

 
Kh. Pachkhoria, S. Kemoklidze , E. Adamia, N. Basishvily, M. Kikvidze, T. Tsirekidze, T. 

Shashiashvili, N. Kekelide, L. Dzneladze 
Tbilisi State University central clinic Georgia 

 
The authors revealed common and uncommon (rare) clinical forms in crohn’s disease. The common 

clinical masks including oral aphthous ulcers, enterocutaneus fistula, fistulas and gangrenousnpyoderma. 
Rare clinical masks including genital from Crohn’s disease, lupus erythematous like and Syogreens 
syndrome, and Melcersol-Rozental sindromes. 
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stresi – XXI saukunis seni 
n. papiZe 

iv. javaxiSvilis saxelobis Tbilisis saxelmwifo universiteti 
 

stresi ing. sityvaa da niSnavs daZabulobas. “XX saukunis koSmari”, “kacob-
riobis wyevla”, “yvelaze didi mkvleli”, “XXI saukunis seni” _ mas aseTi epiTe-
tebiT naTlaven. problema romlis winaSe civilizacia uZluria, ramdenadac 
TviTonaa misi gamomwvevi. stresi Tanamedrove sazogadoebis daavadebaa.termini 
,,stresi” medicinaSi damkvidrda – kanadeli mecnieris hans selies mier. termini 
aRebulia geologiidan da ixmareba dedamiwis plastebs Soris daZabulobis aR-
saniSnavad. seliem aCvena, rom stresi warmoadgens nebismieri moTxovnis sapasu-
xod aRZrul organizmis araspecifikur pasuxs. selies mixedviT ,,stresi” warmo-
adgens garegan gamRizianebelTa mimarT organizmis adaptaciuri (SeguebiT-dac-
viTi) xasiaTis reaqcias. stresi organizmis araspecifikuri (zogadi) reaqciaa me-
tismetad Zlier fizikur Tu fsiqologiur gamRizianebelze. selie ambobda, rom 
stresi is ki ar aris, rac dagvemarTa, aramed is, Tu rogor aRviqvamT am faqts. 
stresi aris is uecari mdgomareoba, romelic daugegmavad xdeba adamianis cxov-
rebaSi _ organizmis reaqcia garemos eqstremaluri cvlilebebisadmi. organiz-
mis sapasuxo reaqcias selie uwodebs zogadadaptaciur sindroms: sindromi zo-
gadia imdenad, ramdenadac misi aRZvra dakavSirebulia organizmis fiziologiu-
ri mdgomareobis SecvlasTan. sindromi adaptaciuria imitom, rom igi xels uw-
yobs mavne gamRizianebelTa efeqtis daZlevas da garkveuli droiT zrdis orga-
nizmis araspecifikur rezistentobas. sindromi uwoda imitom, rom aRZruli 
simptomebi erTmaneTTan mWidro urTierTkavSirSia anu aRiZvreba simptomokom-
pleqsis saxiT. Aam dros aRiniSneba Semdegi morfologiuri cvlilebebi: 

1. Tirkmelzeda jirkvlis qerqis zrda 
2. Timus-limfuri sistemis mwvave involucia 
3. kuW-Tormetgojas sisxlmdeni wylulebis gaCena.  

gamomwvevi mizezis kvalobaze gamoyofen nervul-fsiqikur, sicxis, sicivis, 
sinaTlis, anTropogenur da sxva saxis stresebs. rogoric ar unda iyos stresi: 
dadebiTi Tu uaryofiTi, emociuri Tu fizikuri, - organizmze misi zemoqmedeba 
yovelTvis erTnairad airekleba: gansakuTrebiT ziandeba imunuri sistema. amito-
mac aris, rom stresul mdgomareobaSi adamiani yvelaze iolad iqceva infeqciis 
msxverplad. yvela am movlenas, rogorc uaryofiTs, aseve dadebiTs, is aqvs sae-
rTo, rom adamians uxdeba Segueba, adaptacia axali situaciisadmi, vinaidan ir-
Rveva yoveldRiuri wonasworoba. 
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ganasxvaveben stresis dadebiT da uaryofiT formebs: dadebiT stress seli-
em eustresi uwoda, xolo uaryofiTs – distresi. termin eustress ori mniSvne-
loba aqvs: 

1. stresi, romelic gamowveulia dadebiTi emociiT; 
2. arcTu Zlieri stresi, romelic iwvevs organizmis mobilizebas; 

distresi is stresia, romelTan gamklavebac organizmis Zalebs aRemateba. 
is angrevs adamianis moralur janmrTelobas da mZime somaturi da fsiqikuri 
daavadebebis gamowveva SeuZlia. 

risk-jgufebi: 

• qalbatonebi, ramdenadac isini mamakacebze gacilebiT emociurebi 
arian; 

• moxucebi da bavSvebi; 

• daqveiTebuli TviTSefasebis mqoneni; 

• eqstravertebi; 

• nevrotikebi; 

• adamianebi, romlebic borotad iyeneben alcohols; 

• pirebi, romlebic stresisadmi genetikurad arian ganwyobilni... 
stresis gamomwvev gamRizianeblebs stres-faqtorebs anu stresorebs uwode-

ben (anu stimulebi). maT miekuTvneba: tramva an krizisuli situacia, axloblis 
dakargva, wvrilmani yoveldRiuri problemebi, konfliqtebi an urTierToba usi-
amovno adamianebTan, winaaRmdegoba, romelic ar gvaZlevs dasaxuli miznis miR-
wevis saSualebas, mudmivi wnexis qveS yofnis SegrZneba, ausrulebeli natvra an 
sakuTari TavisTvis wayenebuli metad mkacri moTxovnebi, xmauri, monotoruli 
samuSao, sakuTari Tavis dadanaSauleba imaSi, rom raRacas ver mivaRwieT an 
Sansi ver gamoviyeneT, danaSaulis gancda imis gamo, raSic, SesaZloa, brali 
arc ki migviZRodes, daZabuli samsaxuri, finansuri sirTuleebi, Zlier pozitiu-
ri emociebi, kamaTi gansakuTrebiT Zvirfas adamianebTan (stress iwvevs imis yu-
rebac, rogor kamaToben ojaxis wevrebi), erTi qveynidan meoreSi gadasaxleba, 
narkozi, hipoglikemia, hipoqsia, infeqciis gamomwvevi agentebi, wyaldidoba, mi-
wisZvra, xanZari, teroristuli aqtebi, avadmyofoba, ganqorwineba, binis gamocv-
la, axali samsaxuri, bavSvis dabadeba da a.S.      

arCeven negatiuri da pozitiuri xasiaTis stresfaqtorebs.Nnegatiuri xasia-
Tis stresogenul cxovrebiseul movlenas warmoadgens, mag: xandazmul asakSi 
meuRlis gardacvaleba, xolo pozitiuri stresogenuli movlenaa, mag: nanatri 
Svilis gaCena. stresogenul situaciebs afaseben specialuri qulaTa sistemiT. 
mag: xandazmul adamianebSi meuRlis gardacvaleba fasdeba maqsimaluri 100 qu-
liT, bavSvis gaCena – 39 quliT, xolo umniSvnelo movlenebi – 15 quliT. Indivi-
debs, romlebsac 1 wlis ganmavlobaSi gadatanili aqvT 300 qulis Sesatyvisi st-
resogenuli situacia, momdevno wels daavadebis maRali riski aqvT. DSM-IV-is 
mixedviT stresfaqtorebi 1-dan (arastresuli situacia) 6 qulamde fasdeba. ove-
li indidvidi xasieTdeba stresuli situaciebisadmi Seguebis misTvis damaxasi-
aTebeli zRurbliTa da misi Tavidan acilebis SesaZleblobiT. 

temperamentis mixedviT hipokratem adamianTa oTxi konstituciuri tipi ga-
moyo: sangviniki, melanqoniki, qoleriki da flegmatiki. es oTxi tipi stresul 
situaciebs gansxvavebulad aRiqvams da maTdami gansxvavebul reaqciebs avlens. 
sangvinilebi arian “tanadi, axovanni, garegnulad mSvenierni, vaJkacni, Tavazian-
ni, xalisiani da alersianni”, magram moklebuli arian amtanobas da Sromis siy-
varuls. melanqonikebi sangvinikebis sapirispiro tipebi arian, axasiaTebT naR-
vlianoba, melanqonia, sevda, mwuxareba. qolerikebi _ “xorciT Zlierni, xmel-xme-
li, kargad gamonakvTuli taniT, energiulni, da mxneni, qceviT amayni, qedmaRal-
ni, gulcivni, meomruli sulis mqone, niWieri da xelovnebis moyvaruli” adamia-
nebi arian. flegmatikebi qolerikTa sapirispironi arian _ “modunebulni, Zilis-
ken midrekilni, aragonebamaxvilebi, Sromasa da xelovnebaSi mouxerxebelni”. hi-
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pokrate imasac aRniSnavda (da es mosazreba dRes sul ufro popularuli xed-
ba), rom TiToeul tips sxvadsxva daavadebasTan, maT Soris – fsiqoemociur moS-
lilobebTan aqvs kavSiri da maTdami dadebiT an uaryofiT ganwyobas amJRavnebs. 
ase, magaliTad: stresi SedarebiT naklebad ereva sangvinikebsa da qolerikebs, 
Sesabamisad maTTvis ucxoa depresiuli mdgomareoba. imaves ver vityviT melanqo-
nikebsa da flegmatikebze _ stresiT gamowveuli depresiiTa da sxva saxis fsi-
qoemociuri moSlilobebiT daavadebulTa did nawils swored aseTi temperamen-
tis adamianebi Seadgenen. 

gamovlenilia koleracia cxovrebiseul stresul situaciebsa da fsiqoso-
matur, agreTve emociur darRvevaTa ganviTarebas Soris. stresis mdgomareoaSi 
xangZlivma yofnam SeiZleba aRZras an gaamwvavos fsiqosomaturi darRvevebi. ase-
Ti darRvevebia, mag: wylulovani daavadeba, revmatuli arTriti, ariTmiebi, arte-
riuli hipertenzia, Saqriani diabeti da a.S.  
   stresis dros organizmSi viTardeba 3 Tanmimdevruli stadia: 

• gangaSis stadia. 
• fsiqosomaturi daavadebis saxiT gamovlenili adaptaciis an rezisten-

tobis stadia. 
• ganlevis stadia.  
gangaSis stadiaSi organizmSi aRiZvreba gangaSis reaqcia. am dros Tirkme-

lzeda jirkvlis qerqidan imdenad Warbi raodenobiT gamonTavisufldeba glu-
kokortikoidebi, rom maTi maragi TiTqmis srulebiT ganileva. rezistentobis 
stadiaSi glukokortikoidebis Semcveli granulebis raodenoba jirkvlis qer-
qSi izrdeba, xolo ganlevis stadiaSi aseTi granulebis raodenoba mkveTrad 
klebulobs da Sesabamisad, mesame stadiaSi organizmSi glukokortikoidebis 
mwvave naklebobaa. amis gamo fsiqosomatur darRvevaTa daZleva SeuZlebeli 
xdeba da am vlindeba:  

gul-sisxlZarRvTa sistemis mxriv – tkivili mkerdis areSi, gulis ritmis 
darRveva, hipertonuli daavadeba, miokardiumis infarqti; 

sasunTqi sistemis mxriv _ problemebi umTavresad Tavs iCens bronquli as-
TmiT daavadebulebSi, xSiria cxvir-xaxis lorwovani garsis cvlilebebic; 

saWmlis momnelebeli sistemis mxriv _ gastritis, kuWisa da Tormetgoja 
nawlavis wylulovani daavadeba, nawlavuri sisxldena, nervuli faqtorebiT 
gamowveuli saWmlis monelebis darRvevebi; 

kunTovani sistemis mxriv _ nervuli tkivilebi kunTebSi (am sistemaSi st-
resis Sedegi umTavresad muskulaturis momatebuli mgrZnobelobiTa da mtkiv-
neuli daWimviT vlindeba); 

reproduqciuli organoebis mxriv _ menstrualuri ciklis darRveva, ereq-
ciuli disfunqcia (sqesobrivi aqtis Catarebis SeuZlebloba); 

Sard-gamomyofi organoebis mxriv _ Sardis gamoyofisa da defekaciis 
moSla; 

kanis mxriv _ egzema an fsoriazi; 
samive stadiis ganviTarebas gansazRvravs endokrinul sistemaSi mimdinare 

procesebi. kerZod, stresfaqtorebis zemoqmedebisas limburi sistemidan hipoTa-
lamusze proecirebuli qolinerguli da serotoninerguli nervuli boWkoebis 
agznebis Sedegad aqtivdeba hipoTalamusis hipofizotropuli zonis neironebi, 
amis Sedegad maTi nervuli daboloebebidan gaTavisufldeba kortikotropin 
riliizing-hormoni, romelic sisxliT miaRwevs adenofipofizamde, sadac misi 
gavleniT gaTavisufldeba adrenokortikotropuli hormone, romelic sisxliT 
moqmedebs Tirkmelzeda jirkvlis qerqze da gamoaTavisuflebs mineralokorti-
koidebs, glukokortikoidebs (qerqidan) da adrenalins (Tvinovani nivTierebi-
dan). mineralokortikoidebi xels uwyoben anTebiT procesebs, aferxeben imunur 
procesebs (limfocitebisa da eozinofilebis damcvelobiTi funqciis daTrgu-
nvis gziT) da Sesabamisad, aqveiTebs organizmis brZolisunarianobas. rezisten-
tul stadiaSi vlindeba glukokortikoidebis efeqti. mineralokortikoidebis 
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siWarbe  aferxebs kuWis epiTelur ujredebSi natriumisa da qloris ionebis 
reabsorbcias, rac sabolood iwvevs kuWSi marilmjavas raodenobis matebas da 
Sesabamisad, xels uwyobs wylulovani daavadebis ganviTarebas. mas emateba or-
ganizmSi kaliumis ionebis Semcireba, rac aCqarebs kunTovan qsovilSi paTolo-
giuri procesebis ganviTarebas. es monacemebi did interess iwvevs kuWis wylu-
lis paTogenezis SecnobisTvis (,,stresi, rogorc wylulovan daavadebaTa ganvi-
Tarebis mizezi). glukokortikoidebi Trgunaven anTebiT procesebs, amis gamo 
isini zrdian organizmis brZolisunarianobas. ganlevis staidaSi glukokorti-
koidebis Semcirebis Sedegadd vlindeba mineralokortikoidebis efeqti da or-
ganizmis brZolisunarianoba mcirdeba.  

      stresis dros endokrinuli sistemis efeqtebs Tan erTvis simpaTikuri ner-
vuli sistemis gaaqtiveba da agreTve, Tirkmelzeda jirkvlis tvinovani nivTi-
erebidan adrenalinis Warbi raodenobiT gaTavisufleba, romelic sisxliT mie-
wodeba hipoTalamusSi ganTavsebul kortikotropin riilizing-hormonis masinTe-
zebel neironebs da Sesabamisad, iwveve stresis ganmsazRvreli endokrinuli re-
aqciis kvlavwarmoebas. meore mxriv, simpaTikuri nervuli sistemis gaaqtiveba da 
adrenalinis Warbi raodenobiT gaTavisufleba iwvevs taqikardias, sunTqvsi gax-
Sirebas, arteriuli wnevis matebas, organoTa mier jangbadis Warb moxmarebas. es 
cvlilebebi aRiqmeba adamianis mier da aRZravs SfoTvas, rac uaryofiTad moq-
medebs guneba-ganwyobilebaze. Emociuri reaqciebi ki yovelTvis aaqtivebs hipo-
Talamuss, rasac Tan sdevs adrenokortikotropuli hormonis gaTavisufleba da 
kortikosteroidebis siWarbe. amitom, Tu stresfaqtori Zalze Zlieria an/da ma-
Ti moqmedeba xangZlivia, Tirkmelzeda jirkvlis qerqidan glukokortikoidebis 
Warbi raodenobiT gaTavisuflebas SeiZleba maTi sruli ganleva mohyves, rasac 
SeiZleba letaluri dasasruli hqondes. 
   yvelaze gavrcelebuli mwvave stresia. mcire dozebiT is tonuss gvmatebs, 
didi dozebiT ki organizms fitavs. qronikuli stresi ki mZime tvirTia, rome-
lic adamians TandaTan anadgurebs da uamrav daavadebas aCens. adamiani Zlieria 
gansazRvrul zRvramde. magaliTad, Cven SegviZlia, gavumklavdeT yoveldRiur 
stress saxlSi, samsaxurSi, quCaSi, magram rogor moviqceT, rodesac saqme exeba 
Cvensave an sayvareli adamianis sicocxles, stiqiur ubedurebas, katastrofas??? 
stresisaTvis Tavis arideba SeuZlebelia. yvelaze qmediTi gza is iqneba, rom 
mudam mzad viyoT eqstremaluri situaciebisaTvis, rac dameTanxmebiT, ararealu-
ria. unda vicxovroT Cveulebrivad, laRad, stresis SemTxvevaSi ki gvqondes ad-
eqvaturi reaqcia da ganvagrZoT winsvla. stresisagan sabolood mxolod sik-
vdili Tu gvixsnis. stresis mkurnalobis 4 ZiriTadi meTodi arsebobs: 

yvelaze warmatebuli, magram Znelad Sesasrulebelia stresis mizezis mox-
sna. Sedegi meTodi gulisxmobs problemis racionalizacias, rac ramdenime, er-
TmaneTisagan sruliad gansxvavebuli meTodis daxmarebiT sxruldeba. erT-erTi 
maTgania problemis verbalizacia – laparaki. igi aris daZabulobis moxsnis ar-
aCveulebrivi saSualeba. ganvixiloT Tqveni problema iseT adamianebTan, visac 
endobiT. yovelTvis unda gvaxsovdes rom ar arsebobs problema, romlis mogva-
rebac ar SeiZleba. CamowereT problemis yvela sruliad umniSvnelo mxarec ki. 
es stresidan ganTavisuflebis kidev erTi araCveulebrivi saSualebaa. Tu am pr-
oblemidan gamosvlis SesaZlo variantebsac CamowerT da miTumetes, amas diagra-
mis saxes miscemT, es Tqveni situaciis obieqturad Sefasebis saSualebas mogce-
mT. stresTan brZolaSi dagexmarebaT damamSvideblebi antidepresantebi magaram 
maTi gamoyeneba, mxolod kritikul situaciaSi Tanac xanmokle droiT unda mox-
des. 

SemuSavebulia stresis Tavidan acilebis rekomendaciebi: 
...icxovreT dReavndeli dRiT: nu moiwamlavT sicocxles Soreul momavlze 

fiqriT, iqamde xom SeiZleba yvelaferi aTasjer Seicvalos!  
...warsuli usiamovnebebic gasul wels gaataneT. yovel dRes xom Tavisi si-

xaruli moaqvs – ecadeT, es dainaxoT. bedsac nurasodes SemoswyrebiT.  
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...nu daagrovebT boRmas – negatiur energies daxarjva sWirdeba. 

...icineT xSirad – stresis saukeTeso wamalia. 

...nu CaiketebiT sakuTar problemebSi – gaandeT Tqveni gasaWiri axloblebs. 

...sakuTari Tavi Tavad SeafaseT da naklebi ifiqreT imaze, Tu ras ifiqre-
ben sxvebi Tqvenze. Tqvens Rirsebebsa da naklovanebebs Tqvenze ukeT aravis ic-
nobs. 

...gaxsovdeT, aris xalxi, visac Tqvenze metad uWirs da Tu RmerTi kars ,,gi-
xuravs,” sadme aucileblad gagiRebT sarkmels. 

 

 
Stress-a 21 Centurys Desease 

 
N. Papidze 

Iv. Javakhishvili Tbilisi State University, Faculty of Medicine 
 

''stress'' - with this word you can't anyone surprise.The word ''stress'' was used in1936 year by 
canadian sientists Hns SEliem and itself means organizm's tensity, which has sometimeas frotactable 
function for organizm. Every stress is not always unpleasant. For example: to increase salary, but 
bytheway sress is also lose your job, or sick from work. Actually stress is called as a 21 sentury's deseas, 
which could cause such changeability, which are: arterial hipertensial, ulcer, arrythmia, diabets and so 
on... 
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Cardiac Remodeling, Hypertrophy and Heart Failure. Role of Inflammation 
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Introduction: Cardiac diseases are a major cause of morbidity and mortality in the Western World. 
Atherosclerosis, hypertension and myocardial infarction (MI), in particular, predispose to the development 
of heart failure, a debilitating syndrome with poor prognosis. The failing heart is hypothesized to suffer 
from energy supply inadequate for supporting normal cardiac function [7,33]. These decreases are 
associated with abnormal levels of other energy metabolites in both animals and humans with left 
ventricular hypertrophy (LVH) and congestive heart failure (CHF), implying abnormal regulation of 
oxidative phosphorylation in LVH and CHF. The mechanistic relationship between energy metabolism 
and cardiac contractility during the development of heart failure has long eluded understanding [7]. The 
present dates receive from experimental results and clinicical trials gave ground to hypothesize the 
concept that, following chronic pressure and volume overload and after regional MI, the heart gradually 
develops a diminished capacity to generate adenosine triphosphate (ATP) required for the heart to 
maintain cardiac output at an adequate level [63]. The heart has a continuous requirement for energy in the 
form of ATP. Mitochondria are the primary ATP provider via the conversion of food fuels to usable 
energy. The constant demand for cardiac mechanical power is supported by a high rate of ATP production 
[6, 7, 3]. Observations in vitro and  in vivo using 31P-magnetic resonance spectroscopy on failing hearts 
show that basal ATP and phosphocreatine (CrP), as well as the total creatine pool, decrease steadily as 
cardiac hypertrophic remodeling progresses [3]. The central hypothesis that has emerged from these 
observations is that the evolution from the normal to failing heart involves ‘‘energy starvation,’’ in which 
the ability of mitochondria to synthesize ATP at the rate and free energy required for normal cardiac 
function is impaired (fig. 1). Specifically, analysis reveals a phenomenon in which low and moderate 
reductions in metabolite pools have no major negative impact on oxidative capacity, whereas reductions 
beyond a critical tipping point lead to a severely compromised energy state [6, 63].  

 
 

Fig. 1. Hypothetical role of genomic alterations as causative factors in the chain of events leading 
from compensated hypertrophy to cardiac failure. Reductions in PGC1a (PPARg-coactivator-1a), 
and Nrf1/2 (nuclear respiratory factors 1/2;  left side) impair mitochondrial replication and the 
expression of genes constituting respiratory chain complexes. Concurrently, the expression/activity 
of PPARs (right side) is reduced leading to diminished expression of FA oxidation (FAO) genes [63]. 
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The transition point corresponds to reductions in the total adenine nucleotide pool  of ≈30%, 
corresponding to the reduction observed in humans in heart failure [7]. At given values of total adenine 
nucleotide and the total exchange able phosphate pool during hypertrophic remodeling, the creatine pool 
attains a value that is associated with optimal ATP hydrolysis potential. Thus, both increases and 
decreases to the creatine pool are predicted to result in diminished energetic state unless accompanied by 
appropriate simultaneous changes in the other pools with the normal heart (fig. 2). Myocardial 
phosphosreatine:ATP ratios are reduced in heart failure, and they correlate with NYHA classess [34] and 
with indexes of systolic [35] and diastolic [28] function. 

      Myocytes of the failing heart undergo impressive metabolic remodelling. The time line for 
changes in the pathways for ATP synthesis in compensated hypertrophy is: flux through the creatine 
kinase (CK) reaction falls as both creatine concentration ([Cr]) and CK activity fall; increases in [ADP] 
and [AMP] lead to increases in glucose uptake and utilization; fatty acid oxidation either remains the same 
or decreases.  

 

 
 
 
Fig. 2. Cardiomyocyte energy metabolism. (A) Normal cardiomyocyte. Cardiomyocyte mainly uses 
fatty acids that enter the cell membrane through fatty acid transports (FAT) and at the 
mitochondrial membrane before being used by β-oxidation and electron transport chain (ETC) to 
produce ATP. Glucose and lactate enter through their respective transporters (Glut and MCT) and 
are transformed into pyruvate by glycolysis and lactate dehydrogenase (LDH), respectively. 
Pyruvate enters the Krebs cycle to produce ATP. ATP is then converted into phosphocreatine by 
mitochondrial creatine kinase (CK). Phosphocreatine is used by localized CK close to ATPases to 
rephosphorylate ADP. (B) Failing cardiomyocyte. In heart failure, fatty acid utilization is blunted, 
mitochondrial activity decreases and ATP synthesis is impaired. Moreover, decreased CK 
expression compromises energy transfer within the cardiomyocyte. The possible sites of action of 
PGC-1a are indicated  [64]. 
 

In uncompensated hypertrophy and in other forms of heart failure, CK flux and fatty acid oxidation 
are both lower; any increases in glucose uptake and utilization are not sufficient to compensate for overall 
decreases in the capacity for ATP supply and [ATP] falls. Metabolic remodelling is under transcriptional 
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and post-transcriptional control. The lower metabolic reserve of the failing heart contributes to impaired 
contractile reserve [7, 33]. Because the amount of ATP in the heart is small (≈10 mM, enough for only a 
few beats) compared with demand (as much as 10 000 times greater), the myocardial cell must continually 
re-synthesize ATP to maintain normal cardiac pump function and cellular viability. Consequently, the 
rates of ATP utilization and re-synthesis are very large. The concentration of ATP ([ATP]) is maintained 
constant, despite large and variable changes in ATP demand. The different pathways for ATP supply have 
different rates of ATP synthesis: phosphoryl transfer via CK is ≈10 times faster than ATP synthesis in 
mitochondria (≈ 0.7 mM/s) which is ≈20 times faster than glycolysis [6, 33]. During acute increases in 
work in the normal myocardium, glycogen is used,2 more glucose is influxed, and phosphocreatine (PCr, 
the primary energy reserve compound in the heart) is used to support the demand for more ATP. To 
maintain constant [ATP], the sum of the rates of ATP synthesis by the mitochondria, glycolysis and 
glycogenolysis, and the phosphotransferase reactions matches the sum of rates of ATP utilization by the 
sarcomere, ion pumps, etc. This flexible dynamic metabolic network is the normal state of the myocyte. 
The efficiency of ATP production expressed as the ratio of ATP synthesis rate to O2 consumed (P:O) 
differs slightly depending on the mix of substrates oxidized: the P:O is ≈15% higher for oxidation of 
glucose only (a condition that occurs only in severe ischaemia) vs. fatty acids only.  

 
       

 
 
 
 
Fig. 3. Loss of ATP in the failing heart. (A) 31P NMR spectra from failing human heart showing the 
loss of PCr and ATP [37]. (B) Data from the pacing dog heart model of heart failure showing the 
progressive fall in ATP, the progressive loss of the total adenine nucleotide pool (TAN) and the close 
relationship between ATP and TAN. (C) Data for ATP (insert) and rate-pressure product (RPP) for 
wild-type (WT, solid bars) and PGC-1a null mouse hearts (TG, grey bars) at baseline and during 
inotropic challenge with dobutamine with two different substrate mixes. 
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The myocardium adjusts quickly to changes in arterial substrate concentrations, giving it the 
metabolic flexibility needed for feeding and fasting and variations in food composition. Under healthy 
conditions, there is little accumulation of intracardiac triglyceride (TG) and glycogen despite high rates of 
fatty acid and glucose uptake (fig. 3). This is attributed to relatively low plasma free fatty acid (FFA) 
concentrations (0.8 mM) and tightly-regulated glucose homeostasis (~4–5 mM). However, an elevation in 
plasma fatty acids, such as with fasting or starvation, accelerates fatty acid uptake and oxidation, inhibits 
glucose oxidation, and increases myocardial TG and glycogen stores [28]. The adaptation of cardiac 
muscle to training involves cardiomyocyte remodelling and hypertrophy.  

Mitochondrial dysfunction (fig. 5) may play an important role in the initiation and development of 
atherosclerosis, ischemic/reperfusion injury of the heart and nervous system, and now will discuss the key 
targets of mitochondrial oxidative dysfunction, reactive oxygen species (ROS) production, regulatory 
mechanisms and targets of ROS; the mechanisms by which mitochondrial dysfunction and ROS 
production could lead to vascular dysfunction and atherosclerosis; and the role of mitochondrial 
dysfunction in various atherosclerotic risk factors [3,4, 46,47,52,53]. 
 
 

 
 
 
Fig 4. Loss of Creatine in the failing heart. (A) Creatine (top) and Creatinlinase activity (bottom) 
obtained from biopsy specimens of human myocardium are lower for both accident victims 
maintained on inotropic support and ventilation and for HF patients [37]. (B) Data from the pacing 
dog heart model of HF  showing the progressive and rapid fall in Cr. (C) Product of CK activity and 
[Cr], an index of energy reserve via the CK reaction, plotted against the increases in left ventricular 
developed pressure (LVDP, top), change in heart rate (HR, middle), and increases in rate-pressure 
product as an index in contractile reserve (bottom) [16]. 
 
 
        ROS are produced by oxidative phosphorylation (OXPHOS) pathway involved in energy production 
in mitochondria. The transfer of electrons through the ETC leads to pumping of protons across the 
mitochondrial inner membrane at complexes I, III, and IV, creating transmembrane electrochemical 
gradient [5, 33, 62, 63].  ATP is then exchanged for cytosolic ADP by the adenine nucleotide translocase 
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(ANT). It has been estimated that 0.2 to 2.0% of the molecular oxygen consumed by mitochondria is 
reduced by a single electron transfer from the ETC to form superoxide anion (O2

-) [54].  
 
 

 
 
Fig. 5. Atherogenic mechanisms of mitochondrial dysfunction. Various agents associated with 
vascular pathophysiology induce mitochondrial dysfunction and increase ROS production. 
Mitochondrial dysfunction leads to decreased aerobic capacity, a strong predictor of mortality. 
Increased mitochondrial ROS production causes endothelial dysfunction/apoptosis and VSMC 
proliferation/apoptosis, leading to the development of atherosclerosis. Apoptosis of VSMCs and 
macrophages caused by enhanced ROS production affects atherosclerotic lesion progression and 
may cause plaque rupture. The figure also depicts the interplay between mitochondrial dysfunction 
and ROS production. CVD indicates cardiovascular disease [28]. 
 
      ROS production depends on the metabolic state of mitochondria. For example, O2 production is 
greater during state IV (low electron flow and ATP synthesis, low ADP levels, high NADH/NAD ratio, 
and low oxygen consumption) respiration than in state III respiration (high electron flow, fast ATP 
synthesis, partial depolarization, and a decreased NADH/NAD ratio) [3,4, 6, 7, 9, 56] In the absence of 
ADP, electrons derived from succinate (FADH2-linked complex II substrate) can reversely flow to 
complex I generating increased O2 production, and, for this reason, complex I is considered the major 
physiologically and pathologically relevant ROS-generating site in mitochondria [27,28, 6]. 

The importance of a unique tetra-acyl phospholipid cardiolipin, for the first isolated from beef heart 
in the early 1940s [42], in mitochondrial function. Cardiolipin, a phospholipid present almost exclusively 
within the mitochondrial inner membrane, is an early target of ROS either because of its high content of 
unsaturated fatty acids or proximity to ETC [65]. This phospholipid plays an important role in 
mitochondrial bioenergetics, as it optimizes the activity of some ETC complexes and ANT by binding to 
cytochrome c [8, 44]. Cardiolipin interacts with membrane-bound proteins to orient and activate them.  It 
affects matrix proteins, mitochondrial membrane receptors, and leader peptides.  Cardio- 
lipins, especially those with high linoleic acid (18:2) content, strongly bind many mitochondrial carrier 
proteins and oxidative phosphorylation enzymes. They exhibit an especially high affinity for cytochrome 
oxidase [7, 9]. ROS-induced cardiolipin oxidation impairs complex I activity [8] and induces cytochrome 
c release [10]. Indeed, alterations in the content and/or composition of CL have been well documented in a 
variety of pathological settings associated with mitochondrial dysfunction. In addition, the changes in CL 
discussed below have been shown to initiate the mitochondrial apoptotic cascade by resulting in a 
detachment of cytochrome c from the inner membrane [31]. Whereas cardiolipins are not absolutely 
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essential for activation of this enzyme complex in vitro, maximal activities of cytochrome oxidase are only 
obtained when cardiolipins are present [2, 19].  In vitro, saturated cardiolipins form membrane bilayers 
while unsaturated cardiolipins form nonlamellar phases. Cardiolipins are capable of participating in proton 
conductive pathways along bilipid membranes when embedded in an ordered bilipid matrix containing 
phosphatidyl choline and phosphatidylethanolamine, such as the inner membrane of the mitochondrion 
[21, 41]. Anti-cardiolipin antibodies are independent risk factors for atherosclerotic vascular disease [22, 
15]. Infection with the herpes simplex virus (HSV) can markedly inhibit the synthesis of cardiolipins 
while leaving the synthesis of other phospholipids relatively [3].  
       Recently, it was discovered that the primary molecular manifestation of the lethal cardioskeletal 
myopathy known as Barth syndrome is an alteration in CL metabolism that results in a loss of CL content 
and defective CL remodeling [54, 57, 64]. There is evidence for at least three general categories of 
pathological alterations in the CL profile: 1) a loss of CL content, 2) CL peroxidation, and 3) a change in 
CL acyl chain composition. A decrease in the mitochondrial content of CL is the most frequently reported 
pathological alteration of the CL profile. A selective loss of CL content in mitochondria could arise from 
enhanced CL degradation (e.g., hydrolysis by endogenous phospholipases) [32, 38] or by decreased de 
novo CL synthesis resulting from impaired function of enzymes involved in CL synthesis [37] or 
decreased bioavailability of CL precursors [3]. 
 

 
 
 
Fig. Cardiolipin alterations associated with various pathological conditions [13]. 
 
 
      Mitochondrial oxidative stress and lipid peroxidation have been associated with a wide variety of 
diseases and disorders, CL may be particularly susceptible to peroxidation because of the abundance of 
double bonds in its structure [40], and its close association with respiratory chain proteins, which are 
known to be a major source of ROS in mitochondria [43-44]. Several studies indicate that peroxidized CL 
is unable to support the reconstituted activity of mitochondrial respiratory enzymes [3, 44]. Furthermore, 
CL peroxidation may lead to an overall loss of detectable CL content, either by preferential hydrolysis of 
peroxidized acyl chains by PLA2 [31], direct decomposition of lipid peroxides [37], or the formation of 
CL-protein complexes that would no longer be detected as phospholipids [62]. Evidence for the role of 
oxidative stress in a loss of CL comes from studies where CL content was preserved by reducing ROS in 
ischemic heart and skeletal muscle [3, 29]. 

Virtually nothing is known about the interactome of the mitochondrial ADP/ATP carrier (AAC). 
Therefore, a more complete deinition of proteins that interact with AAC will provide insight into normal 
physiological processes as well as certain pathological conditions linked to AAC function/dysfunction. To 
this end, we have focused our attention on yeast AAC2 and added the extra wrinkle of examining the 
influence of CL on the dei ned AAC2  interactome. Moreover, a large body of work collectively indicates 
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that CL is uniquely important for AAC structure and function [3, 15,16]. Additionally, CL peroxidation 
has been linked to cytochrome   c   (cyt    c ) release in the  early stages of apoptosis [38]; CL oxidation, 
reduced CL levels, and/or altered molecular composition linked to the  mitochondrial dysfunction 
associated with aging, ischemia and reperfusion, and Barth syndrome [3]; and disturbances in CL 
synthesis and increased CL catabolism connected to diabetic cardiomyopathy [3, 16]. Therefore, the 
pathological insults affiliated with any of these conditions could in theory involve alterations in the AAC 
interactome caused by the altered mitochondrial lipid environment observed in these disease states. 

A pathological consequence of CL compositional changes has been primarily confined to a loss of 
the L4 species in the heart, where it is generated by the acyl chain remodeling pathway illustrated in fig. 5. 
Early evidence for a role of CL alterations in HF came from O’Rourke B., Reidel D.K. [38], who reported 
a reduction in the 18:2 content of CL fractions isolated from rat hearts induced to rapid pressure-overload 
hypertrophy and failure by chronic aortic banding. A loss of cardiac CL content was reported during the 
progression of HF in cardiomyopathic hamsters, which the authors ascribed to a loss of cardiac 
diacylglycerol content and impaired phospholipid biosynthesis [37]. Recently, a loss of cardiac CL content 
was found in failing hearts from patients with dilated or ischemic cardiomyopathies [44]. While 
P.M.Heerdt et al. [18] did not rule out the effect of decreased mitochondrial density on CL content, they 
did report changes in the relative quantities of CL species in ischemic HF, which were further modified by 
support with a left ventricular assist device. Recent data from our laboratory indicate that progressive 
changes in cardiac CL composition occur in both interfibrillar and subsarcolemmal mitochondria during 
the pathogenesis of HF in spontaneously hypertensive HF rats. These changes are characterized by a 
marked loss of the L4 species and an increase in minor species containing highly nsaturated acyl chains, 
with a loss of CL mass occurring only in interfibrillar mitochondria [3,60]. Decreases in CL preceded the 
development of HF in the spontaneously hypertensive HF rats by several months and correlated closely 
(r<0.8-0.9) with a loss of cytochrome oxidase activity in both populations of cardiac mitochondria, despite 
no change in enzyme protein expression. 
       The mechanism(s) of CL alterations in the hypertrophied and failing heart are unknown, prior studies 
indicate that CL compositional changes following aortic banding are unaffected by β-or α-adrenergic 
blockade [44], arguing against a role of chronic adrenergic stimulation. In fact, CL content was elevated 
relative to other phospholipids in spontaneously hypertensive rat hearts [15,16], and isoproterenol has 
been shown to increase CDP-DAG synthase activity [3], suggesting that heightened sympathetic drive and 
hypertension may actually increase CL synthesis. 
      The another closely accompanied with bionergetic disturbances in functional consequence of HF 
progression is inflammation. Inflammation as an important pathway of endothelial dysfunction or as part 
of ischaemia-induced tissue damage. Inflammatory activation may be different in HF occurring in the 
early stages after myocardial infarction compared with chronic ischaemic HF, or even HF occurring in the 
course of viral myocarditis [22,23,1,4,62]. It is widely accepted that inflammation is strongly implicated in 
almost every aspect of cardiovascular disorders including HF [1,4,34,6,29,30]. Levels of circulating 
cytokines have been correlated with short-and long-term outcome and in several instances, with the 
response to treatment [29,30]. Even in the milder and more initial stages of HF, altered cytokine activity—
especially increased levels of interleukin (IL)-6 and tumour necrosis factor-a (TNF-α)—are present (fig. 
6) and have been evaluated as potential marker for risk stratification, early diagnosis and prognosis. TNF-
α has been implicated in HF progression as a mediator of myocardial dysfunction and adverse remodeling 
[30,46,61]. Indeed, animal studies have demonstrated increased cardiac expression of TNF-α in failing 
myocardium and the overexpression of myocardial TNF-α results in left ventricular dysfunction and 
dilatation [1,58]. Case–control studies have also shown activation of inflammatory cytokines, particularly 
TNF-α, in the myocardium and peripheral monocytes in patients with HF and have suggested that 
increased circulating levels are associated with increased mortality [3, 29, 59]. In fact, pro-inflammatory 
molecules are activated earlier in HF than are the classic neurohormones which tend to be activated in the 
latter stages of HF. It has been shown that significantly higher TNF-α levels in patients in the early stages 
of HF (NYHA II) compared with normal subjects [22-24, 47]. Moreover, a linear association between 
TNF-a levels and functional HF classification has been shown [25,48-51].  
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Fig. 6. Local and systemic effects of pathogenic and regulatory cells in atherosclerosis. Lymphoid organs are 
specialized in antigen presentation and may be the major site of pathogenic or tolerogenic antigen 
presentation and T-cell priming in atherosclerosis. Antigen presentation may also occur within the 
atherosclerotic plaque, which is rich in cells with antigen-presenting capacity (macrophages and dendritic 
cells). Continuous trafficking of immune cells between the inflammed atherosclerotic artery and the lymphoid 
organs may be necessary to mount an adaptive immune response. CD28 engagement and IL-2 production by 
pathogenic T cells are required for Treg cell survival and maintenance in the periphery. Treg cells suppress 
the pathogenic response through IL-10, TGF-β, and/or cell-cell contact-dependent mechanisms. The precise 
mechanisms that drive a pathogenic or a regulatory immune response in atherosclerosis are currently 
unknown. Cytokines are produced by several cell types, including inflammatory and vascular cells, as well as 
adipocytes. IL-12 and IL-18 produced by macrophages are potent inducers of IFN-γ and promote the 
differentiation of naive T cells into proatherogenic Th1 cells. Macrophage or macrophage-derived cytokines 
also activate smooth muscle cells (SMC) and endothelial cells (EC) to produce an array of proinflammatory 
mediators. Other anti-inflammatory mediators with potent antiatherogenic properties include IL-1 receptor 
antagonist (IL-1ra) and IL-18 binding protein (IL-18BP). Interestingly, IL-4, the prototype of Th2 cells, has 
proinflammatory properties on EC. Adipocytes produce both pro- and anti-inflammatory mediators [61].  
 
       It has been hypothesized that a sustained increase in cytokines, including TNF-α and its receptor, 
results in a monocyte phenotype transition, as well as cardiomyocyte apoptosis, and activation of matrix 
metalloproteinases—eventually leading to cardiac hypertrophy and adverse LV remodeling [3, 59]. 
However, attempts to utilize TNF-α as a therapeutic target in patients with severe systolic dysfunction 
have resulted in an increase in all-cause mortality. Despite its many deleterious effects, TNF-α has also 
been demonstrated to exert some protective effects, namely against acute ischaemic injury. 
      To date, the role that TNF-a plays in HF has not been fully elucidated and warrants further 
investigation Nonetheless, the major consequences of high ROS levels in HF may relate to endothelial 
dysfunction [20, 29]. Among HF patients with severe endothelial dysfunction and reduced nitric oxide 
availability, there is a close association between the degree of endothelial dysfunction and the risk of 
adverse clinical outcomes [18]. Finally, ROS are a potential target of drugs with known pleiotropic 
antiinflammatory and anti-oxidative effects; for example, several studies have demonstrated the important 
role of the antioxidant effects of statins on cardiac hypertrophy and on endothelial dysfunction in patients 
with HF. However, the approaches tested so far have been largely disappointing due either to neutral 
findings or even a worsening of HF. These discouraging results have raised a number of important 
questions regarding the role that inflammation may play in the pathogenesis of HF and whether anti-
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inflammatory approaches are likely to be beneficial [18,20]. In addition to the treatments discussed earlier, 
there are several novel potential therapeutic options to reduce inflammation in HF that are emerging from 
pre-clinical discoveries. These target novel cytokines, chemokines, and mediators of oxidative stress, and 
target cell signalling pathways and the inflammatory cell response [53].  

Several studies have shown that inflammation contributes importantly to LV remodelling processes. 
The major challenge for an effective anti-inflammatory strategy to prevent or reverse LV remodelling is to 
limit detrimental inflammatory cell-mediated changes, while simultaneously anti-inflammatory inter-
ventions may exert potent beneficial effects on LV remodelling and dysfunction, raising the possibility 
that an appropriately timed and targeted anti-inflammatory therapeutic intervention may exert beneficial 
effects on LV remodelling and dysfunction. LV remodelling remains an important treatment target in 
patients after MI or with CHF. While the beneficial effects of ACE inhibition, AT1-receptor blocker the-
rapy, and b-blocker therapy on LV remodelling are established, adverse LV remodelling is still observed 
in a substantial proportion of patients and is related to an adverse prognosis. These observations call for 
novel therapeutic strategies. Major common detrimental pathways that are believed to be targeted by the 
above agents are activation of the renin–angiotensin–aldosterone system and sympathetic activation (so-
called neurohumoral activation). In addition, mechanical interventions such as resynchronization therapy 
also have proven benefit in sicker patients. However, from mortality and morbidity remain substantial in 
HF patients despite the use of the above treatments, underscoring the need for additional therapeutic 
options. In particular, there may be significant potential in therapies that target other pathophysiological 
pathways, one of which reached by including in the management cardioprotective and cardiotonic drug 
with ability to metabolic and cadiac hemodynamic deremodelling Adenocin [3,4, 47, 48, 58].  

New technologies are helping to uncover the molecules and pathways that are directly involved in 
heart failure pathogenesis. Targeting the proteins involved in neoplastic initiation and progression seems 
to be one of the most promising strategies for HF therapy.  
 
metaboluri da mitoqondriuli remodelireba rogorc gulis 

remodelirebis gamSvebi meqanizmi 
 

m. rogava, T. boWoriSvili, q. kapanaZe  
akad. nodar yifSiZis saxelobis Terapiis erovnuli centri 

  
gulis ukmarisoba didi xania aRar miiCneva, rogorc izolirebulad gulis 

problema, aramed ganixileba, rogorc sistemuri paTologia, romelic moicavs 
dasawyisSi adaptaciur, xolo mogvianebiT detrimentul neirohumorul da anTe-
biT kompensatorul meqanizmebs. miuxedavad, neirohumorul aqtivaciaze moqmedi 
mravali medikamentis arsebobisa, sikvdilobisa da avadobis sixSire kvlav rCeba 
mniSvnelovnad maRali. neirohumoraluri reaqciis blokirebis mcdelobam ukve 
miaRwia misi efeqturobis zenits, amitom aucilebelia axali Terapiuli samizn-
is aRmoCena, romelic mimarTuli iqneba gulis ukmarisobis paTofoziologiuri 
kompleqsuri meqanizmisaken. mitoqondriuli disfunqcia aris gulis ukmarisobis 
ZiriTadi faqtori. mitoqondriuli eleqtronuli satransporto jaWvis vari-
abeloba aRiniSneba sxvadasxva kardiomiopaTiebis dros, aqtivobis depresiis an 
eqspresiis gareSe. oqsidaciuri fosforilireba Sefasebul iqna, rogorc mito-
qondriis integraciuli funqcia, raSic CarTulia sxvadasxva nivTierebebi mito-
qondriuli membranis transportis, dehidrogenazas aqtivobis da eleqtronuli 
transportis gansaxorcieleblad, romelic mimarTulia atf-is sinTezisaken. 
mitoqondriuli transportis supramolekuluri organizacia Seswavlil iqna 
agreTve natiuri gelis eleqtroforeziT. dadgenil iqna adf-stimulirebuli 
respiraciis mkveTri Semcireba. aseve adf/o Tanafardoba iyo normaluri, rac 
miuTiTebs fosforilirebis aparatSi defeqtis ararsebobaze. rac Seexeba super-
kompleqsebs _ respirasomebs, rac miCneulia oqsidaciuri fosforilirebis saw-
yisad, iyo mkveTrad Semcirebuli. mitoqondriuli defeqti ganixileba, rogorc 
supermolekuluri problema da ara rogorc individualuri wyaro energiisa. 
defeqti gamowveulia ZiriTadi mitoqondriuli supramolekuluri kompleqsebis 
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(respirasomebis) SemcirebiT. kvlevis mizani iyo Segveswavla kardiolipinis al-
teraciis kavSiri farTod gavrcelebul paTologiebTan da gvemsjela altera-
ciis im specifiur meqanizmebze, rac cvlis mitoqondriis funqcias, neirohumo-
rul aqtivacias da sikvdiloba da avadoba rCeba kvlav maRali. bolo ori we-
lia, rac qronikuli gulis ukmarisobis progresirebaSi anTebiTi procesebis 
aqtivaciis roli mniSvnelovnad gaizarda. aqedan gamomdinare, SemuSavebul unda 
iqnas marcxena parkuWis remodelirebisa da disfunqciis  mkurnalobis axali 
strategia, romelic mimarTuli iqneba deremodelirebis sasignalo meqanizmebi-
saken. 
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     The lack of oxygen induced by myocardial ischemia impairs the oxidative metabolism of the myocytes 
with accumulation of metabolic intermediates in the form of reducing equivalents and protons. In 
particular, the reduced form of nicotinamide adenine dinucleotide (NADH), the essential coenzyme for all 
the oxidative enzymatic reactions, accumulates and is only utilized in reactions, such  as lactate formation 
from pyruvate, which, under ischemia, cannot be used in the Krebs cycle [3,9,16,23,34]. A general 
assumption is that nicotinamide adenine dinucleotide (phosphate) (NADP) — the cofactor of the anabolic 
enzymatic reactions — accumulates in the reduced form (NADPH), following the same pattern of the 
NADH/NAD redox couple [4,23,34,38]. However, this assumption has never been specifically 
investigated and is based on old findings, when methods for determining these pyridinic nucleotides were 
not selective.  

Pyridine nucleotides, although often considered as simple redox cofactors in the cell, are in fact 
multifunctional molecules involved in a wide range of cellular processes [2-4,9,16,23,34]. Nicotinamide 
adenine dinucleotide (NAD+) is  a key metabolite  in  energy metabolism and  electron  transfer. Most 
organisms  synthesize NAD+ from the vitamin B3 (niacin), which  includes both nicotinic  acid  and 
nicotinamide. NAD is an essential cell survival factor that participates in various critical cellular 
processes, including not only energy metabolism, ADP-ribose cyclase synthesis [1,31,38], NAD-kinases 
and class III histone deacetylase activity [26]. It is becoming clear that NAD(P) is involved in more 
pharmacologically attractive cellular processes such as cell signaling, transcriptional regulation, and post-
translational protein modification [32]. For example, NAD(P) has been shown to be the precursor of 
molecules involved in calcium signaling (cADPR, NAADP, ADPR), to be involved in the regulation of 
epigenetic changes via sirtuins and to be a substrate for both mono-and poly-ADP-ribosylation– fig. 1.  

A  symposium  from 14  to 17 September 2008  sponsored by  the Deutsche Forschungsgemeinsch-
aft brought  together 120 researchers  in Hamburg, Germany,  including 42  invited  lecturers  and 60 pos-
ter presenters  from various  fields, who were  all engaged  in  the molecular  characterization of the key 
players of NAD+ signaling [1,3,19-21]. NAD also acts as the substrate of poly(ADP-ribose) polymerase 1 
(PARP-1), which, once activated, catalyzes transfer of ADP-ribose moieties from NAD to target proteins. 
A large body of literature shows that cerebral ischemia/reperfusion results in PARP-1 overactivation and 
consequent decline of NAD levels in the heart [3,5,16,27,29,30] and in the brain [18,32].  

As NAD is essential for the mitochondrial electron transport reaction, NAD depletion is thought to 
suppress mitochondrial function and ATP generation, leading to the release of apoptosis-inducing factor 
(AIF) and eventually cell death  [16].  The most severe DNA damage may cause excessive PARP 
activation depleting NAD+ and ATP stores. NAD+ and ATP depletion blocks apoptosis and results in 
necrosis. The mechanisms leading to tissue injury and organ dysfunction after ischemia/reperfusion or 
hypoxia/reoxygenation are multiple. However, there is good evidence that reactive oxygen species such as 
superoxide anions, hydroxyl radicals and hydrogen peroxide, as well as the reactive nitrogen species 
peroxynitrite contribute to reperfusion injury in the previously ischemic myocardium [9, 18], which, in 
turn, leads to PARP activation with subsequent myocardial and vascular injury, and thus, PARP 
functioning as a pathophysiological modulator of myocardial reperfusion injury in vitro and in vivo. The 
protection against reperfusion injury by preconditioning is also associated with partially preserved 
myocardial NAD+ levels, indicating that preconditioning attenuates PARP activation [21-24]. This 
conclusion was further strengthened by poly(ADP-ribose) immunohistochemical measurements, 
demonstrating that ischemic preconditioning markedly inhibits PARP activation during reperfusion [1, 27, 
30, 33-34]. Because ischemic preconditioning itself induces low levels of oxidative stress and low degree 
of PARP activation. This process could, in turn, protect against the deleterious effects of ischemia and 
reperfusion, via inhibition of the subsequent, massive activation of PARP, which occurs in native (non-
preconditioned wild-type) animals during reperfusion [27,33,33-34]. 
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Fig. 1. The proposed NAD pathway in cardiac myocytes under stresses [16]. 
One of the most prominent actions of Nampt in cardiac myocytes is to regulate the cellular ATP level. A 
positive correlation was observed between the cellular Nampt level and both NAD+ and ATP. Decreases 
in the cellular ATP content attributable to knockdown of Nampt were normalized by exogenously supplied 
NAD+. Transfer of electrons is among the most important functions of NAD as a coenzyme, and the 
energy produced by glycolysis and the citric acid cycle is transferred to NAD+ by its reduction to NADH. 
Our results suggest that Nampt could be an important target for modulation of the energy status in cardiac 
myocytes. Nampt nicotinamide phosphoribosyltransferase. MMS-methylmethane sulfonate. Ad- 
adenovirus. Sirt – Sirtuine. 

 
The role of PARP in experimental models of disease is not confined to its effects on intracellular 

energetics and resultant cellular dysfunction. In vitro and in vivo investigations have revealed that 
inhibition of PARP activation has unexpected actions in regulating the expression, activation, and nuclear 
translocation of key pro-inflammatory genes and proteins [25]. The absence of PARP or its 
pharmacological inhibition has been shown to suppress the activation of MAP kinase, 475AP-1 complex, 
and NF-nB [17-20, 31]. Consequently, PARP inhibition interferes with the expression of pro-
inflammatory genes, such as the inducible NO synthase and ICAM-1 [1-2, 5]. PARP inhibition blocks 
ICAM-1 expression in cultured endothelial cells stimulated in vitro by a combination of pro-inflammatory 
cytokines and in the vascular tissues of hearts subjected to reperfusion [1-2, 20-22]. In cultured cells, 
PARP inhibition blocks oxidant-induced c-fos mRNA expression and AP-1 activation [9, 10, 15]. PARP 
inhibition and PARP deficiency have also been shown to suppress TNF-a and IL-10 production in 
myocardial reperfusion injury [36]. Since MAP kinase plays a major role in the pleiotropic transduction of 
intracellular inflammatory cascades, the anti-inflammatory effects of PARP inhibition may be accounted 
for at this level of gene. 

regulation. One may also expect that PARP-dependent regulation of NF-nB activation has a 
pleiotropic effect on the expression of pro-inflammatory genes, given the broad role that NF-nB plays in 
the transcriptional activation of cytokine and chemokine genes. Effects of PARP inhibition on leukocyte–
endothelium interaction infiltration of neutrophils is a crucial event for ischemia and reperfusion injury. In 
the early stages of reperfusion after ischemia, neutrophils move out of the circulation into inflamed tissue. 
Neutrophils augment the reperfusion damage to vascular and parenchymal cellular elements by the release 
of proteolytic enzymes, free radicals, and pro-inflammatory mediators [17,18]. A growing body of 
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experimental data suggests that activation of PARP is an important modulator of leukocyte–endothelial 
cell interactions. Inhibition of PARP is frequently associated with a reduction of neutrophil infiltration in 
the site of injury in various experimental models of inflammation including arthritis and colitis [6]. The 
mechanism of regulation of neutrophil trafficking by PARP may involve the regulation of the expression 
of adhesion molecules as described above and the maintenance of endothelial integrity. Thus, 
normalization of the activity of PARP under treatment with nadcin or adenocin could be involved in these 
pathogeneis mechanism [2-5]. PARP inhibition under treatment with adenocin and nadcin, containing 
NAD+ as one of ingredient for the first time in medicine, by interrupting this cycle, may both reduce 
neutrophil infiltration and oxidant and free radical generation [2-8]. It is unlikely that PARP directly 
regulates neutrophil function because neutrophil granulocytes do not contain the PARP enzyme [67]. 
Also, the regulation of neutrophil infiltration by PARP cannot be the sole or exclusive mechanism of 
cardioprotection under treatment with nadcin and adenocin (fig. 3). In nonproliferating cells such as 
neurons, however, NAD is highly compartmentalized, and the mitochondrial pool of NAD is not readily 
depleted by poly(ADP-ribose) polymerase 1 (PARP-1) activation [1]. Thus, neuronal NAD depletion is 
most likely to menace cell survival by repressing other NAD-dependent signaling pathways. Extracellular 
NAD and ATP exert multiple, partially overlapping effects on immune cells. Catabolism of both 
nucleotides by extracellular enzymes keeps extracellular concentrations low under steady-state conditions 
and generates metabolites that are themselves signal transducers. ATP and its metabolites signal through 
purinergic P2 and P1 receptors, whereas extracellular NAD exerts its effects by serving as a substrate for 
ADP-ribosyltransferases (ARTs) and NAD glycohydrolases/ADPR cyclases like CD38 and CD157. Both 
nucleotides activate the P2X7 purinoceptor, although by different mechanisms and with different 
characteristics. While ATP activates P2X7 directly as a soluble ligand, activation via NAD occurs by 
ART-dependent ADP-ribosylation of cell surface proteins, providing an immobilized ligand. P2X7 
activation by either route leads to phosphatidylserine exposure, shedding of CD62L, and ultimately to cell 
death. Activation by ATP requires high micromolar concentrations of nucleotide and is readily reversible, 
whereas NAD-dependent stimulation begins at low micromolar concentrations and is more stable. 

Under conditions of cell stress or inflammation, ATP and NAD are released into the extracellular 
space from intracellular stores by lytic and non-lytic mechanisms, and may serve as “danger signals” to 
alert the immune response to tissue damage. Since ART expression is limited to native/resting T-cells, 
P2X7-mediated NAD-induced cell death specifically targets this cell population. In inflamed tissue, NAD-
induced cell death may inhibit bystander activation of unprimed T cells, reducing the risk of 
autoimmunity. In draining lymph nodes, NICD may eliminate regulatory T cells or provide space for the 
preferential expansion of primed cells, and thus help to augment an immune response. The only ATP-
sensitive purinoreceptor that has been positively identified on peripheral T cells to date is P2X7 and in the 
human chronic B-cell lymphomas (B-CLL). In these cells, P2X7 mediates ATP- and NAD-dependent 
phosphatidyl serine (PS) exposure, CD62L shedding, and ultimately cell death [38, 39]. P2X7 is also 
expressed on antigen-presenting cells, including dendritic cells and macrophages, where it mediates 
release of the non-classically secreted cytokines IL-1β and IL-18 [18], and promotes phagosome/lysosome 
fusion [36]. Furthermore, sensitivity to NAD is dependent on the activation state of lymphocytes. Indeed, 
in vitro stimulation of T cells with mitogens prior to NAD incubation results in relative insensitivity to 
NAD-induced apoptosis. What is the molecular mechanism underlying NAD-induced apoptosis? Apart 
from NAD, none of the structurally related molecules tested (nucleosides, nucleotides or products of NAD 
metabolism) induced apoptosis in the micromolar range. Therefore, NAD must induce apoptosis through 
direct interaction with membrane proteins like ARTs, which are able to use extracellular NAD. Consistent 
with this interpretation, ART2 knock-out mice are completely resistant to NAD-induced apoptosis [1-3]. 
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Fig. 3. Representative scheme of the PARP pathway in myocardial ischemia and reperfusion injury. 
Reduction of oxygen supply during ischemia alters the mitochondrial function, leading to the 
production of ROS. Peroxynitrite and OH- induce single-strand breakage in DNA, which, in turn, 
activates PARP. The activation of PARP rapidly additionally depletes the cellular NAD+ and ATP 
pools and leads to cellular dysfunction and depletion of NADPH leads to the endothelial NO- 
formation decreasing. Cellular energy exhaustion maintains mitochondria in a reduced state, 
therefore allowing a further production of reactive oxidants at the reperfusion. The cellular 
dysfunction is further enhanced by PARP-promotion of pro-inflammatory gene expression via NF-
nB, AP-1, and MAP kinase activation. Oxidant-induced pro-inflammatory molecule and adhesion 
molecule expression, endothelial dysfunction, neutrophil recruitment and activation, which initiates 
a positive feedback cycle of oxidant generation, PARP activation and cellular injury. 

 
Similar to ATP, NAD is also degraded in the extracellular compartment, giving rise to the 

generation of metabolites like cyclic ADP-ribose or adenosine that are active signal transducers (Fig. 2). 
In contrast to ATP, signalling through intact NAD does not involve specific membrane receptors. 
Nevertheless, NAD may regulate cellular functions through two known enzyme families. NAD hydrolysis 
product, cyclic ADP-ribose and NAADP are newly recognised second messenger molecules, which trigger 
calcium release from IP3-independent intracellular stores, and which may thus play important regulatory 
roles [24, 25]. However, it is controversial whether these second messengers are generated by extracellular 
CD38 and are then translocated to the cytosol by hitherto unknown mechanisms, or whether they are 
generated from intracellular NAD by an intracellular isoform of CD38. CD38 may also be involved in the 
regulation of immune functions by limiting the substrate availability for ADP-ribosyltransferases [26]. 
The second family of enzymes mediating signalling by NAD comprises the mono(ADP-
ribosyl)transferases (ARTs), which are structurally related to ADP-ribosylating bacterial toxins. These 
enzymes catalyse a posttranslational modification of proteins by transferring the ADP-ribose moiety from 
NAD to specific amino acids, arginine residues, on target proteins [29].  
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Fig. 4. Receptor-mediated formation and sites of action of adenine-based, Ca2+-modulating second 
messengers [10]. Dotted lines indicate minor pathways or relationships not generally accepted or proven. 
NADase, NAD+ glycohydrolase; NudT9-H, NudT9 homology region. 
 

New discoveries were presented  in  sessions focusing on NAD+ homeostasis, Ca2+ signaling  
functions  of NAD+ metabolites, ADP-ribosyl  cyclases,  and ADP-ribosyl transferases  (fig. 3). 
Leukocytes appear to be  particularly well  equipped with NAD+ sensors,  including  CD38 and CD157 
(CD  is cluster of differentiation antigen), and the NAD-binding  purinergic  receptor P2Y11 [1-3, 8, 39]. 
The presence of membrane-bound ectoenzymes that use NAD(P) has led to the several mechanisms for 
the export of NAD across the plasma membrane, including transport through connexins and stimulus-
induced exocytotic release [8].  

 
Fig. 5. Possible mechanism of regulation of SIRT1 and AMPK pathway by CD38 inhibition [9, 39]. 
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Fig. 6. The pathways from NAD isoforms to cell death are shown [32]. 
 

The possibility that low NAD concentrations can be imported across the membrane to directly 
replenish the cellular NAD(P) pools bypassing biosynthetic pathways has not been conclusively 
addressed. Circumstantial evidence suggests that this may occur: (i) high concentrations of extracellularly 
applied NAD(H) have been shown to increase intracellular NAD levels [8, 27, 30, 36, 39]: (ii) 
extracellular NAD counteracts PARP-induced intracellular NAD depletion [36, 39]; (iii) CD38 knock-out 
mice, which are impaired in their ability to degrade extracellular NAD, display higher endogenous SIRT1 
activity [39]; (iv) uptake processes have been shown for the Ca2+-mobilizing NAD(P) metabolites cADPR 
and NAADP in a variety of diverse mammalian cell types [5, 14]; (v) NAD and at least one of the 
enzymes involved in biosynthesis are present extracellularly [2, 39]; and (vi) Wallerian degeneration can 
be slowed by the addition of extracellular NAD [2]. These data, strongly agree with circumstantial 
evidence by others suggesting that extracellular NAD can enter cells [8, 22, 36, 39]. NAD uptake has been 
previously shown at millimolar concentrations, and it has been proposed that connexin hemichannels 
(Cx43) might mediate bidirectional NAD transport down a concentration gradient [8]: NAD transport 
occurred at low concentrations of NAD (250 pM, far lower than the intracellular concentration), which 
suggest that NAD is moving up its concentration gradient. NAD was not degraded extracellularly, and the 
majority of the radioactivity transported remained as NAD. A proportion of the transported NAD was 
found to have been metabolized intracellularly, because presumably it had joined the pool of intracellular 
NAD. A pharmacological profile of transport to elucidate this showed that hemichannel inhibitors were 
able to partially inhibit NAD transport, whereas adenosine and uridine, competitors for nucleoside 
transporters, were devoid of any inhibitory effect. These pharmacological data collectively might suggest 
the opinion, a number of issues suggest that canonical hemichannels alone cannot explain the results 
presented here: (i) the removal of extracellular Ca2+, which should open hemichannels, has no effect on 
NAD uptake in NIH-3T3, SH-SY5Y, or RAW 264.7 cells, and in HaCaT, HMEC, and HeLa cells, the 
removal of extracellular Ca2+ reduced transport; (ii) given the large difference between the intracellular 
and extracellular concentrations of NAD, hemichannels would be expected to mediate NAD efflux and not 
influx; (iii) the removal of extracellular Na+, which almost completely inhibits NAD uptake, has not been 
shown to regulate the gating of hemichannels; and (iv) the time course of NAD uptake would appear to 
indicate that it is a constitutive mechanism that is incompatible with a canonical channel mechanism. Last, 
given the high concentrations of pharmacological inhibitors required to obtain effects, we cannot exclude 
that other related protein families might be affected by these. Thus, NAD transport is a valid 
replenishment pathway is supported by previous observation that extracellular NAD can rescue 
cardiomyocytes [22, 27, 30] and astrocytes [36] from poly(ADP-ribose) polymerase-mediated cell death 
and can activate sirtuins [15]. Despite the long-held assumption that NAD is cell membrane impermeable, 
recent reports indicate that exoge- nous NAD can gain limited access into certain types of cells, including 
cultured hippocampal neurons and cerebral astrocytes  [18, 21, 22]. Cellular NAD replenishment confers 
remarkable neuroprotection against ischemic injury and that this neuroprotective effect is mediated at least 
in part via restoration of DNA repair activity in neurons [19, 20]. Moreover, the results suggest that 
restoration of DNA repair activity and reduced accumulation of cytotoxic DNA lesions are an important 
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mechanism underlying the neuroprotective effect of NAD (Fig. 6). The optimal concentration range of 
NAD+ for neuroprotection is comparable to that used in cultured cerebral astrocytes [8, 36], but 
substantially higher than that required for cytoprotection against myocyte cell death [21, 22]. Although the 
precise mechanism by which exogenous NAD against internalization into mammalian cells is not 
understood, it has been reported that plasma membrane connexin-43 channels can actively transport 
extracellular NAD (Fig. I). Therefore, the expression level and activity of NAD-transporting channels may 
be a determining factor for the concentration-dependency of NAD in a given cell type. It is likely that 
neurons and astrocytes possess very low levels of NAD-transporting activity, thus a millimolar range of 
exogenous NAD is required for its europrotective effect. It is a concern whether a therapeutic 
concentration of NAD can be reached in the brain following systemic administration. In a recent study, 
nasal delivery of NAD to rats reduced ischemic cerebral infarction, suggesting that NAD replenishment 
may be a feasible therapeutic strategy [32-39]. Whereas reduced cellular levels of NAD attenuate the 
SIRT deacetylase activity, increased NAD biosynthesis activates it [2,9]. Thus, it is possible that NAD 
replenishment in OGD neurons may promote neuronal survival via activating SIRT deacetylase activity, in 
addition to its role in enhancing DNA repair as demonstrated in the present study. In summary, the results 
presented here elucidate a novel intracellular signaling pathway by which NAD replenishment confers 
remarkable cardioprotection during ischemic-reperfusion injury and neuroprotection against OGD-induced 
cell death in primary cultured neurons [18,33,35]. Further characterization of the cardio- and 
neuroprotective effects of NAD and NAD-containing drugs, such as nadcin and adenocin, in the 
replenishment, either through exogenous NAD delivery or endogenous NAD+ biosynthesis activation, and 
the underlying mechanisms for NAD cardio- and neuroprotection, may enhance the candidacy of NAD as 
a novel therapeutic strategy for myocardium ischemic disease and stroke. Morover, administration of 
NAD+ increases the current necessary for proper heart function, thereby reducing the risk of heart failure 
and ventricular fibrillation.  

 
 
nikotinamidadenindinukleotidi (nad) rogorc ujredis 

sasignalo molekula da kardiomiocitisa da neirocitis 
esenciuri sasicocxlo faqtori. nad-iT CanacvlebiTi 

Terapiuli strategia iSemiuri daavadebis dros 
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piridinul nukleotidebs nad-s da nadf-s signalis gadamcemebis saxiT sa-
sicocxlo roli akisriaT metabolur gardaqmnebsa da ujredis dacviT siste-
mebSi. orive kofermenti, rogorc eleqtronis gadamtani monawileobs energiis 
transduqciisa da biosinTezis procesSi. nad+ energetikuli metabolizmisa da 
eleqtronis gadacemis universalur rgolad gvevlineba. nad-isa da nadf-is kar-
gad cnobili metaboluri funqciis garda, swrafad mzardi monacemebi miuTi-
Tebs, rom aRniSnuli ori piridinuli nukleotidi da maTi derivatebi aseve mni-
Svnelovan rols TamaSoben ujredis sasignalo procesSi. maTi daJanguli for-
mebi – nad+ da nadf+, maregulirebeli sistemis mniSvnelovani elementebis saxiT 
iqna identificirebuli. am mxriv, gansakuTrebiT, nad+-i warmoadgens substrats 
adf-ribozilirebuli reaqciebisTvis, da nad+-damoqidebuli protein deacetila-
zas “sirtuin-2” ojaxisTvis. igi aseve rogorc Ca2+-mamobilizebeli molekulis 
cikluri adf-riboza molekulis prekursorad gvevlineba. nadf+ cikluri adf-

ribozas 2β-fosforilebul formad an mis nikotinis mJavas derivatad – nadf+ 
gardaqmna xels uwyobs ujredSida Ca2+-sasignalo potenciuri agentis formi-
rebas. nad(f) mametabolizebeli zogierTi fermenti da nad(f)-is samizneebi na-
naxi iqna plazmuri membranis gareTa zedapirze, xolo eqstracelulur siTxeSi 
dadasturebul iqna nad-is arseboba. adre Catarebuli kvlevebi miuTiTebs, rom 
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kofermentuli rolis garda, nad+-i da misi metabolitebi aseve funqcionireben 
ujredis sasignalo gzebSi. isini nukletid-mametabolizebeli fermentebis subs-
tratebs warmoadgenen da aseve eqstra- da intraceluluri receptorebisa da 
ionuri arxebis ligandebad gvevlineba. ufro metic, nad+-i da nad+fosfatis me-
tabolitebi adf-riboza, cikluri adf-riboza, da nikotinis mJavis adenozindi-
nukletidfosfati Ca2+-sasignalo sistemis sakvanZo meorad mesenjerad aris miC-
neuli. am aRmoCenam xeli Seuwyo kvlevis axal mimarTulebas, romlis mizania 
fiziologiur sasignalo gzebsa da paTologiuri mdgomareobebis dros eqstra-
celuluri piridinuli nukleotidebis monawileobis sakiTxis garkveva. amasTan 
erTad, nad-kinazebis molekuluri Tvisebebis daxasiaTebaSi miRweuli progresis 
Sedegad dadgenilia, rom aRniSnuli fermentebi ujredis gadarCenis sasicoc-
xlo faqtorebad gvevlineba. aRniSnul mimoxilvaSi, Cvens mier Sejamebulia nad-
(f)-is biosinTezTan da mis sasignalo funqciasTan dakavSirebuli adreuli miR-
wevebi da axali Sexedulebebi nadf (H) warmoqmnis molekuluri meqanizmebisa da 
ujredis fiziologiaSi maTi rolis Sesaxeb, rac gulis, Tavis tvinis, Tirkmle-
bisa da RviZlis ujredebis iSemiur-reperfuziuli da anTebiTi dazianebis dros 
samizne farmakologiis axali eris damkvidrebas Seuwyobs xels.  
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holisturi diagnostikuri paradigma, mravalujrediani 
organizmis modeli, mravalujrediani organizmis 

janmrTelobis gansazRvreba, mravalujrediani organizmis 
praqtikuli ukvdavebis formula 

(axali samedicino Teoria) 
 

a. kapanaZe 
onkologiis nacionaluri centri, 

saqarTvelos sainJinro akademiis bioenergoinformaciis ganyofileba 
 

gazomva, Tavisi arsiT, aris Sedarebis logikuri operacia. igi sruldeba 
yovelTvis, rodesac adamiani acnobierebs garemos anu bunebaSi arsebuli movle-
na dardeba gamocdilebas. gazomvis procesSi SeiZleba CaerTos damatebiTi ope-
racia, kerZod gazomva, romelsac aqvs dazustebis mniSvneloba. magaliTad, metri 
Cven ar gvWirdeba obieqtis (movlenis) sigrZelis dasadgenad, gamocdilebidan ga-
momdinare Cven vadgenT, rom obieqti (movlena) grZelia, aramed metri gvWirdeba 
zusti sigrZis dasadgenad (ase vTqvaT, samecniero codnis Sesaqmnelad).  

amdenad, meTodologiur doneze ganxilvisas, SeiZleba vTqvaT, rom Sedare-
bis logikuri operaciis Sesasruleblad saWiroa movlena (obieqti) da subieqtis 
gamocdileba. aseTi midgomisas naTeli xdeba, rom subieqtis gamocdileba umniSv-
nelovanesia Sedarebis logikuri operaciis Sedegis misaRebad anu gacnobierebi-
saTvis. 

sainteresoa subieqtis gamocdilebis struqtura. igi Sedgeba ZiriTadi da 
operatiuli debulebebisagan. ZiriTadi debulebebi aris iseTi debulebebi, rom-
lebic miiRebian subieqtis cxovelmyofelobis procesSi (aRzrda, gamocdileba) 
da dadasturebuli arian misTvis praqtikiT (miRebulia sazogadoebaSi). maT, uf-
ro metad, zogadi xasiaTi aqvT. amis gamo isini SedarebiT iSviaTad monawileoben 
Semecnebis procesSi. operatiuli debulebebi aris ZiriTadi debulebebis safuZ-
velze Seqmnili, SedarebiT ufro specifiuri, debulebebi, romlebic uSualod 
monawileoben Semecnebis procesSi. 

vinaidan, mecniereba adamianis gamocdilebaa, mas Sesabamisi struqtura gaaC-
nia. igi aRwera kunma [1] da ZiriTad debulebebs paradigma uwoda. paradigma war-
moadgens im debulebaTa, RirebulebaTa da teqnologiaTa erTobliobas, romleb-
sac iziarebs mocemuli sazogadoeba [1] da, romlebic, saSualebas gvaZleven Seva-
fasoT mdgomareoba da am Sefasebis Sesabamisi RonisZiebebi davgegmoT anu, maT 
Soris vawarmooT gazomva. 

mkurnaloba mTlianad damyarebulia diagnostikur paradigmaze anu jer un-
da gansazRvro danaxuli rom Sesabamisad imoqmedo masze. mcire magaliTi diag-
nostikuri paradigmebis gansxvavebis mniSvnelobaze. dasavlur diagnostikur pa-
radigmaSi diagnostikuri paternebi (diagnozebi) gansxvavebuli xasiaTisaa vidre 
aRmosavlur diagnostikur paradigmaSi, masSi diagnozi gansxvavebul safuZvelze 
miiReba. rodesac moindomes mkurnalobis aRmosavluri meTodebis gamoyeneba 
dasavluri diagnostikuri paradigmis fonze, TiTqmis araferi gamovida. marTlac, 
rodesac dasavlur diagnostikur modelSi hipertoniis diagnozisaTvis arsebobs 
mxolod sisxlis wnevis cifrebi, magaliTad 180/100 mm vercxlis wylis sveti, 
"wiTelsaxiani" (pirobiTad) avadmyofis wertilebis nakrebiT unda vumkurnaloT 
Tu "Tavmtkivani" (pirobiTad) avadmyofis wertilebis nakrebiT? aRmoCnda, rom 
TviToeuli wertili SeiZleba sami-oTxi dasavluri diagnozis dros gamoviyenoT. 
es ki, Svidasze meti samkurnalo wertilis arsebobis pirobebSi, wertilTa sam-
kurnalo nakrebebis SerCevas uzomod arTulebs. moyvanili magaliTi gviCvenebs, 
rom samkurnalo RoniZiebaTa meqanikuri sinTezi ar iZleva sasurvel Sedegs, 
vinaidan ar iTvaliswinebs diagnostikuri paradigmebis gansxvavebas. 

 110 



m o d e l i r e b a 
 

paradigma, amave dros, semantikuri xasiaTisaa. aq, Cven, konkretuli paradig-
mis safuZvelze gamoyenebuli semantikis problemasTan mivdivarT. minda ganvixi-
lo "avTvisebiani simsivnis" cnebis magaliTi. rogori informaciuli datvirTva 
aqvs am cnebas? Tviseba SeiZleba gaaCndes damoukidebel, calke movlenas. avi an 
kargi moraluri kategoriaa, romelic SeiZleba gaaCndes mxolod sakuTari nebis 
mqone movlenas. e.i. "avTvisebiani simsivne" am cnebam Cemamde moitana is informa-
cia, rom saqme maqvs damoukidebel, sakuTari nebis mqone movlenasTan. Cemi moqme-
deba Sesabamisia - masze unda vimoqmedo damoukidebel, av movlenaze zemoqmedebis 
xerxebiT: amovWra, davwva, movwamlo (qirurgia, sxivuri Terapia, qimioTerapia). 
sinamdvileSi mosuli informacia arasworia, vinaidan saqme ar gvaqvs damouki-
debel, calke movlenasTan da mas sakuTari nebac ar gaaCnia. amdenad Cemi moqme-
deba mis winaaRmdeg arasworia da, Sesabamisad, uSedego. 

zemoT moyvanili msjelobiT da mcire magaliTebiT, Cven SevecadeT gamogvek-
veTa zogadad paradigmis da, kerZod, diagnostikuri paradigmis mniSvneloba. 
diagnostikuri paradigmis uzustobani, garkveul dromde, ar iCens Tavs mwvaved 
(igives aRniSnavs kuni /1/ zogadad mecnierebis mimarT). SesaZlebelia maTi nive-
lireba, miT umetes, Tanamedrove teqnologiur doneze (sul ufro axali da far-
To speqtris antibiotikebis sinTezi, onkologiaSi – “gankurnebis” cnebis Secvla 
“cxovrebis xarisxis” cnebiT da sxva). magram es yvelaferi, pirdapiri gagebiT, 
Zvirad ujdeba sazogadoebas, vinaidan iwvevs axali teqnologiebisaTvis da 
dargobrivi mecnierebis ganviTarebisaTvis arsebuli saxsrebis araswor gadana-
wilebas (magaliTad, onkologiaSi mTeli SesaZlebeli saxsrebi mimarTulia 
avTisebiani ujredis gasanadgurebeli saSualebebis Ziebaze, rac Sedegad, mxo-

  lod, cxovrebis xarisxis  gaumjobesebas Tu iZleva, aRarafers vambobT, medi-
cinaSi gabatonebul, daavadebis ekologiuri modelis farglebSi daxarjul 
uzarmazar Tanxebze). albaT, dadga dro, SemuSavdes axali midgomebi diagnosti-
kaSi, romlebic damyarebuli iqneba ara struqturul-anatomiur, aramed funqci-
ur-fiziologiur principebze. aseTi midgomebis kvlevis sagani iqneba ara ro-
melime organo, qsovili an funqciuri qvesistema, aramed adamianis organizmi ro-
gorc erTi mTeli. e.i. unda SemuSavdes holisturi, mTlianobiTi, diagnostikuri 
paradigma. aseTi midgoma saSualebas mogvcems samkurnalo teqnologiebi gani-
sazRvros ara paTologiuri procesis lokalizaciiT, aramed organizmSi mimdi-
nare, urTierTdakavSirebuli, procesebis mdgomareobiT mTlianobaSi. 

Tanamdrove samedicino diagnostikuri paradigmis safuZvels warmoadgens 
“ujreduli paTologiis” Teoria [2] (da misi Tanamedrove interpretaciebi). man 
udidesi roli Seasrula medicinis ganviTarebaSi. magram, dRes ukve naTelia, rom 
am mimarTulebiT ganviTarebis SesaZleblobebi TiTqmis mTlianad amowurulia 
(rogorc aRniSnavs T. kuni [1] – garkveul etapze Zveli paradigma artaxebad gada-
iqceva). amave dros, ujreduli midgomisas aRiniSneba sistemuri analizis araswo-
ri gamoyenebisaTvis damaxasiaTebeli, dekompoziciis Secdoma [3]. dekompozicia 
aris Sesaswavli sistemis warmomadgenlobiTi elementis (da ara nawilis) gamoyo-
fa anu Sesaswavl sistemaSi unda gamoiyos iseTi nawili, romelic inarCunebs Se-
saswavli sistemisaTvis damaxasiaTebel yvela, ZiriTad, Tvisebas. am poziciebidan 
ujreduli midgomis kritikisaTvis sakmarisia moviyvanoT magaliTi: ujredi ar 
SeiZleba iyos sistema “organizmis” warmomadgenlobiTi elementi, vinaidan mas ar 
gaaCnia sistema “organizmis” erT-erTi ZiriTadi Tviseba – sakuTari ujredebis 
gamravlebaze kontroli. 

zemoTqmulidan gamomdinare, Cven SevecadeT Camogveyalibebia iseTi sabazo, 
Teoriuli modeli, romelic Seasrulebda mravalujrediani organizmis warmo-
madgenlobiTi elementis rols. es niSnavs, rom aseTi elementi inarCunebs mrava-
lujrediani organizmis yvela, ZiriTad, Tvisebas da misi Seswavlis Sedegad mi-
Rebuli codna SeiZleba gamoyenebul iqnas mravalujrediani organizmis dasaxa-
siaTeblad. 
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mravalujrediani organizmi Sedgeba qsovilebisagan. Cven miviCnieT, rom qso-
vilis universaluri modeli savsebiT daakmayofilebda, codnis ganviTarebis ar-
sebul kon  teqstSi, sistema mravalujrediani organizmis warmomadgenlobiTi el-
ementisaTvis wayenebul moTxovnebs, aRniSnuli sistemis Siga homeorezisis dasa-
xasiaTeblad. 

miRebulia, rom mravalujrediani organizmis qsovilis ZiriTadi daniSnule-
baa ganaxorcielos specifiuri funqcia. amave dros, specifiur funqcias ganaxor-
cielebs qsovilis specifiuri ujredi. aseT SemTxvevaSi, ra gansxvavebaa qsovil-
sa da specifiur ujreds Soris? Tu Cvens gamocdilebas gamoviyenebT, aRmoCndeba, 
rom “qsovilis” cnebaze gadavdivarT maSin, rodesac Cndeba specifiuri ujredis 
funqciobisaTvis aucilebeli meqanizmebi. amdenad, SeiZleba davaskvnaT, rom qso-
vilis ZiriTadi daniSnuleba aris ara specifiuri funqciis ganxorcieleba, ara-
med specifiuri ujredis optimuri funqciobis uzrunvelyofa. 

aseTi msjelobidan SeiZleba gamoviyvanoT mravalujrediani organizmis qso-
vilis universaluri modeli, “funqcuri sxeulaki” (“funqciosoma”):  

1) specifiuri ujredi;  
2) stroma, romelSic ganTavsebulia specifiuri ujredi;  
3) aferentuli da eferentuli nervuli boWkoebi;  
4) kapilaris momtani da wamRebi muxlebi;  
5) limfuri sadinari;  
6) ujredSorisi siTxe;  
7) sisxli;  
8) limfa; 
9) eleqtruli muxti (statikuri da dinamiuri). 

specifiuri ujredis aRweril garemoSi, organizmuli regulaciis momenti 
igulisxmeba nervuli daboloebebis, sisxlZarRvTa, siTxovani garemos da eleqt-
ruli muxtis arsebobiT. amdenad, mocemuli modeli savsebiT damakmayofilebeli 
unda iyos, codnis ganviTarebis Tanamedrove etapisaTvis, mravalujrediani or-
ganizmis biologiuri cxovelmyofelobis, misi Siga homeorezisis, aRsawerad. 

zemoT moyvanili modelis zerele ganxilvac ki gvaCvenebs, rom mravaluj-
rediani organizmisaTvis damaxasiaTebeli, ZiriTadi, aqtivoba xorcieldeba spe-
cifiur ujredsa da organizmul elementebs (nervuli boWkoebi, kapilarebi da 
sxva) Soris arsebul sivrceSi. aqedan gamomdinare, SesaZlebelia ganvixiloT 
mravalujrediani organizmi, rogorc sistema, romelic inarCunebs siTxovani ba-
lansis optimurobas mTliani sistemis optimuri funqciobisaTvis.  

aseTi midgoma saSualebas gvaZlevs CamovayaliboT mrvalujrediani organi-
zmis janmrTelobis gansazRvreba Semdegnairad: mravalujrediani organizmis ja-
nmrTeloba aris specifiur ujredsa da misi optimuri funqciobis ganmapirobe-
bel meqanizmebs Soris optimuri urTierToba.  

janmrTelobis, dReisaTvis miRebuli, janmos ganmarteba ase JRers: janmrTe-
loba aris sruli fizikuri, fsiqikuri da socialuri keTildReoba da ara md-
gomareoba daavadebis gareSe. am ganmartebasTan SedarebiT, Cven mier mowodebul 
ganmartebas aqvs erTi, Cveni azriT mniSvnelovani, upiratesoba, kerZod, keTil-
dRe  oba SeuZlebelia   rom gavzomoT, xolo optimuroba gazomvadia anu SesaZ-
lebelia Sedarebis lo  gikuri operacia davazustoT da janmrTeloba Sevi-
mecnoT mecnierul doneze. 

ganxiluli Teoriuli msjelobidan SesaZlebelia gamoviyvanoT mravaluj-
rediani organizmis praqtikuli ukvdavebis formula. 

miRebulia, rom formula es aris iseTi logikur-semantikuri konstruqcia, 
romelic, garkveuli gare pirobebis dakmayofilebis SemTxvevaSi, gvaZlevs gan-
sazRvrul Sedegs masSi Semavali elementebis, formulis Siga logikis safu-
Zvelze, urTierTobidan gamomdinare. mag.:  
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vTqvaT a=b, xolo b=c (gare pirobebi), maSin (formulis Siga logikis safuZvelze) 
a=c; s=vt. vTqvaT v=5 m/wm, xolo t=10 wm (gare pirobebi), maSin (formulis Siga logikis 
safuZvelze) s=50 m. 

amave principiT gavagrZeloT msjeloba. 
vTqvaT Cven viciT (viciT, niSnavs – SegviZlia vmarToT. Tu viciT da ar SegviZlia 

vmarToT – es aris rwmena) ra aris mravalujrediani organizmis janmrTeloba. aqedan ga-
momdinare, Cven viciT mravalujrediani organizmis cxovelmyofelobis (dabadeba, momwi-
feba, dabereba, sikvdili) ra periodSia igi yvelaze optimuri – vTqvaT 20-22 wlis asaki 
adamianis organizmisaTvis (gare pirobebi). 

maSin (formulis Siga logikis safuZvelze) Cven SegviZlia, aRniSnuli asakis Sem-
deg periodSi myofi, nebismieri mravalujrediani organizmis janmrTelobis mdgomareob-
is parametrebi daviyvanoT sasurvelze anu SevinarCunoT misi janmrTelobis mdgomaroba 
im drois ganmavlobaSi, romelic Cveni SesaZleblobebis amowurviT iqneba gansazRvruli 
(vinaidan saubaria mxolod “mravalujredian organizmze”, misi neba, am SemTxvevaSi, mxe-
dvelobaSi ar miiReba). 

cnobilia, rom mravalujrediani organizmis ujredebs axasiaTebT gayofaTa raode-
nobis limiti (45-50 adamianisaTvis). am winaaRmdegobis daZleva SesaZlebelia TviT mrava-
lujrediani organizmis potencialis - Rerovani ujredebis, gamoyenebiT (dReisaTvis uk-
ve arsebobs, Rerovani ujredidan, nebismieri specifiuri ujredis, organizmis gareT, mi-
Rebis teqnologiebi). moyvanili formulis mixedviT mravalujrediani organizmis praq-
tikulad ukvdavebaze imitom aris saubari, rom misi janmrTelobis SenarCuneba xdeba ka-
cobriobis SesaZleblobebze damokidebuli. 

“idealuri janmrTelobis” da zogierTi sxva cneba mowodebuli iyo v. dilmanis 
TeoriaSi /4/, magram misi Teoria efuZneba daavadebis gansazRvrebas (Cveni azriT, erT-er-
Ti saukeTeso gansazRvreba). amdenad, misi Teoriuli eqstrapolacia ver gascilda cne-
bas – “adamianis saxeobis siciocxlis maqsimaluri xangrZlivoba”.  

zemoT moyvanili gansja saSualebas gvaZlevs davaskvnaT, rom struqturul-anato-
miuri diagnostikuri paradigma sasurvelia Seicvalos axali holisturi (mTlianobiTi) 
midgomebiT diagnostikaSi, romlebic damyarebuli iqneba funqciur-fiziologiur prin-
cipebze. savaraudoa, rom amgvari cvlileba samedicino azrovnebaSi aris gamocdilebis 
ontologizaciis erT-erTi gza. warmodgenebi ayalibeben cnobierebas da Tu warmodgene-
bi mTlianobiTia, maT mier Camoyalibebuli cnobierebiTi elementebic iqneba mTlianobi-
Ti. holisturi diagnostikuri paradigmis SemoReba gvaiZulebs gamTlianebuli cnobiere-
bisaTvis damaxasiaTebeli midgomebi da mimarTebebi SemovitanoT adamianTa urTierTobis 
erT-erT yvelaze did seqtorSi – samedicino azrovnebis velSi. 

 
Holistic Diagnostic Paradigm – New Medical Theory 

 
A.Kapanadze 

National Center of Oncology, 
Bioenergyinformation Departament of Georgian Engineering Academy 

The main problem of systemic analisis is its decomposition. According to explanation, health is a phisical, 
psycological and social prosperity and not condtion without disease. To our opinion, according to this explanation, it 
is imposible to measure prosperity, but optimity is measurable and measurement itself is the logical operation of  
comparison, by which we can specify and perceive health on the new scientific level. Performances create 
consciousness and if the performances are wholly, conscious elements created by them will be wholly. Discussed 
above, give us opportunity to conclude that it is desirable to change anatomical diagnostical paradigm with new 
wholistic (wholly) method of appproach in diagnostics, which will be  established on phisical-functional principles. 
We suppose that such alternation in medical thinking is one of the ontologization ways of experience. Inculcation of 
holistic diagnostic paradigm makes us to implement approaches and directions typical for wholly consiousness in 
one of the biggest sector of human interrelation - the field of medical thinking.  
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“Does over exuberance effect the orbitofrontal cortex and/or anterior 
cingulated cortex differently during decision-making?” 

Nodar Nikolas Kipshidze 
Behavioral and Social Science, Intel Science Talent Search, USA 

Introduction: For centuries, the brain has eluded mankind’s knowing of how it works, from the 
complex progression of memory and intelligence to the movement of muscles and ligaments. However, 
many scientists have undermined one of the most crucial aspects of human thought, the ability to process 
decisions. 

Decision-making in science is generally split into two different fields, emotional decision-making 
and logical decision-making. Logical decision-making is characterized by the ability to process a decision 
without interfering emotions and only utilizes our rationale as judgment. 

Emotional decision-making, on the other hand, includes one’s emotions as a factor of the final 
outcome to a decision, such as “It’s cold outside, what should I wear today?” 

According to many studies and doctors, such as neuroscientist Antonio Damasio, most of our 
decisions are processed with emotions, even when we don’t know it. Therefore, one may think that their 
decision is out of pure logic, however this outcome could very well be based on emotional factors. More 
importantly, in relation to Damasio’s study, it has been proven that without emotions, one’s ability to 
decide something is greatly impacted. In a study, Damasio took patients in a hospital 

who had the emotional parts of their brain impacted, the amygdala, and found that those who had 
impaired amygdalas where unable to make decisions. 

Relating back to the brain’s anatomy, to better understand how decisions are processed, we must 
quickly peer into the remarkable brain. From the outer view of the brain we have five main parts of the 
brain, parietal lobe, frontal lobe, temporal lobe, occipital lobe, and cerebellum. Once we go further into the 
brain, we also have the corpus callosum, thalamus, limbic system, pons, midbrain, and the medulla 
oblongata. For the purpose of this study we will only detail the frontal lobe and limbic system. In a matter 
of decision, there are two important regions of the brain that greatly affect this process, the anterior 
cingulated cortex (ACC) and orbitofrontal (OFC) cortex. 

The anterior cingulated cortex is nestled deep within the thalamus of the brain. From multiple 
studies, it has been confirmed that the ACC is greatly responsible for error correction, an important 
process in the developmental stages of growing up. More so, the ACC also plays a role in anticipated 
reward, for example; the next time one would anticipate a dollar for getting a high mark on a test. The 
ACC can also divided into two parts the dorsal (cognitive) and ventral (emotional) regions. The cognitive 
region of the ACC is responsible for assigning control to different regions of the brain in response to 
external stimuli. Where as the ventral region is more involved in the tasks earlier mentioned, anticipated 
reward and error correction. Therefore, it would seem logical that the ACC plays a role in decision-
making, for one often processes a decision by relating it to previous situations. The orbitofrontal cortex is 
located just above the eyes within the frontal lobe region of the brain. Not much is understood about the 
OFC, such as its importance, but it has been proven that the OFC does play an important role in decision-
making, and like the ACC, the OFC also plays a role in anticipated reward. Due to the small 
understanding about the OFC, there is no in-depth description available for the OFC. 

Going back to the argument that emotions play a big role in decisions can be further strengthened 
by another study on how the subconscious mind plays a role in this process. A recent study done in Max 
Planck Institute Leipzig showed that, despite the belief of the participants that they were making conscious 
decisions, in reality, their brain had already made a decision several seconds earlier before a conscious 
decision had been perceived. More so, a study conducted by Kimberly D. Eslbach and Pamela S. Barr, 
have shown that often people will rather go with his or her ‘gutfeeling’, in a decision than to disrupt a 
positive feeling/emotion. In addition to that, people with a positive mood are to process decisions much 
faster and with less thought, “Our findings suggest that individuals in moderately negative moods are 
more likely to completely and carefully use a structured protocol when making a complex decision than 
are individuals in moderately positive moods” (Kimberly Elsbach, Barr, 192). In other words, Elsbach’s 
study shows that decision-making is based on the person’s mood, and more so, people in negative or 
neutral moods are more prone to reach a decision slower, but with more thought. 

Aim: The aim of this study is to see whether differing emotions or moods play an effect on how one 
would process a decision. 
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The hypotheses: I believe that positive moods or over exuberance does play an effect on decision 
making. Seeing how long it takes for the experimental group to answer a set of questions and more 
importantly how the questions differ from the group’s answers before positive stimuli will test this. 

The Method: Independent variable = the changing mood Dependant variable = the differing 
answers to the same questions before and after the mood, the amount of time taken to answer the same 
questions before and after the mood Control = the amount of questions given (9 questions), the type of 
questions given (logical questions), the age group being tested (16-18), the amount of time positive mood 
stimuli is administered for (5 minutes). 

Participants: My participants were randomly assigned and were asked if he or she were willing to 
participate. However, there was one implication in choosing the participants, which was age group, 
considering how age impacts the brain, I decided to stick with an age group of high school seniors (16-18). 

Materials: 
• Pre-made decision test (see appendix) 
• Video that serves as a positive stimuli 
• Timer or watch 
Procedure: I first created a short test that anyone could easily answer. In other words, questions 

like, “What would be the fastest route to get from point A to point B?”  I then choose a short clip from the 
Internet that would act as my positive stimulant or simply a video that would stimulate exuberance (see 
bibliography). From my participants (a group of 26), I choose 13 of them at random order to take the 
written test in a separate room. While in another room I had the other 13 watch the stimulating video and 
then take the written test. Once each person has been involved in one of the activities, I would have the 
groups switch rooms, in which the 1st group whom only answered the test would now watch the 
stimulating video and then answer the same test, and vice-versa. 

To ensure that memory would not interfere with my results, the 2nd test would have the same 
questions but in a different order, more importantly the 2nd group that first watched the stimulating video 
would go through a five minute neutralizing period, in which any overly positive stimulants could fade 
away from their brains. More so, each participant was timed on how long it took him or her to answer the 
entire test, during each trial. 

 
Results: 

Table 1: Raw data for group 1 - participants 
watching the video after 1st test (control)    

 Table 2: Raw data for group 2 - participants 
watching the video before 1st test (experimental)   

 
Participant   

 The amount 
of answers 
differing 
between 
examinations   

 Amount of 
Time for 
Trial 1 (m:s)1 

[±0.01 
second]   

 Amount of 
Time for 
Trial 2 
(m:s) 
[±0.01 
second]    

 
Participant  

 The amount 
of answers 
differing 
between 
examinations  

 Amount of 
Time for 
Trial 1 (m:s) 
[±0.01 
second]   

 Amount of 
Time for 
Trial 2 (m:s) 
[±0.01 
second]   

 1   0  4:46   2:35   1  0  2:15   4:17 
 2   1  4:34   2:45   2  2  2:29   5:01 
 3   2  4:42   2:37   3  1  2:34   4:54 
 4   2  4:56   2:56   4  0  2:45   4:36 
 5   0  4:32   2:26   5  1  2:35   4:29 
 6   1  4:53   2:29   6  0  2:09   4:56 
 7   1  4:43   2:16   7  0  2:17   4:24 
 8   1  4:38   2:49   8  0  2:39   4:34 
 9   1  4:23   2:09   9  2  2:34   4:00 

 10   1  4:50   2:50   10  0  2:56   4:23 
 11   1  4:32   2:30   11  1  2:34   4:37 
 12   1  4:20   2:01   12  0  2:40   4:35 
 13   1  4:19   2:00   13  1  2:20   4:35 
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Table 3: Processed data for the frequency of differing 
answers among the control and experimental groups   
 Control group      Experimental group   
 Amount of 
Answers    Frequency   

 Amount of 
Answers    Frequency   

 0    2    0    7   
 1    9    1    4   
 2    2    2    2   
        

 STDEV   
 
4.333333333   STDEV   

 
4.333333333 

 S.E.M.   
 
4.041451884   S.E.M.   

 
2.516611478 

 
 
1 Note for m:s; m = minutes and s = seconds 
 
 

 Table 4: Processed data for the average amount of time taken to answer questions 
among the control and experimental groups   
 Control 
Group      Experimental Group   

 Amount of 
Answers   

 Average Amount to Answer 
Questions (m:s) [±0.01 second]   

 Amount of 
Answers   

 Average Amount Answer 
Questions (m:s) [±0.01 second]   

 0    3:34    0    3:31   
 1    3:30    1    3:31   
 2    3:47    2    3:34   
 Average    3:37    Average    3:32   
 STDEV    0.006172357    STDEV    0.001503516   
 S.E.M.    0.001711904    S.E.M.    0.000417   
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Discussion: Examining the results closely, once can infer that emotions do have an effect in 
processing decision-making. For those who were shown the positive stimuli first (aka the experimental), 
show to answer the questions quicker, a difference of 0:05 seconds [±0.01], and more so a smaller 
frequency of difference in answers, around 7 participants. This can be accounted for by the studies 
discussed earlier in the paper, for one must keep in mind how the subconscious plays a role in 
decisionmaking. 

Rather than taking their time to carefully answer the questions like the control group (an average 
time of 3:37 m:s [±0.01],), the experimental group took an average time of 3:32 m:s [±0.01] to answer the 
questions. In the control group there was a higher amount of participants who had differing answers, a 
total of 11 participants. 

Since the control group answered the test before and after the stimuli, they therefore would just go 
with their gut feeling in answering the questions the 2nd time around. 

Unlike the 1st time, they had no stimuli and were considered to be in a state of a neutral mood, thus 
taking more time to carefully answer each question. Where in the experimental group, only 6 participants 
had some amount of differing answers, for both rounds of testing (right after the stimuli, and 5 minutes 
after the stimuli). This relates back to the study that Elsbach conducted, showing that subconsciously the 
brain tries to retain the effect of positive stimuli as long as possible. Thus, in my study, the participants of 
the experimental group answered the questions quicker and went with their gut feeling, having proven my 
hypothesis. 

This data, however, is limited to a specific age group, and therefore could not necessarily relate to 
older or even younger age groups. More so the experiment involved an age group of 16-18, one must 
consider that this is a prime time in any human’s life in development, both physically and mentally, and 
thus the effects of how the brain processes decision-making could change in older people. Nonetheless, 
the data is quite strong as it does show a significant difference between the control and experimental group 
in the amount of time to answer the questions (calculated = 12.3, p < 0.05). 

The study could be further improved by implementing the use of electroencephalography (EEG) 
that could monitor the electrical activity of each participant’s brain. This could give me a further insight in 
which parts of the brain light up during the positive stimuli and how those regions relate to the regions 
involved in decision-making. More so, the mapping of electricity could be used to see how long it takes 
the brain to fire up and the actual response time of the participant. 

Another improvement would be that of the decision-making test its self, considering real decisions 
involve interaction among the participant, I could have asked each participant verbal questions that could 
make the test seem more realistic. 

With the ethics in mind of course, one must still considered how the effect of positive stimuli could 
change when the stimuli is negative, such as fear or anxiety. 

Since evoking such feelings are ethically wrong, I could possibly take a larger sample size and have 
them tell me what their feeling is it at the moment. Rather than assuming that they were all in neutral 
moods, which would be rather naïve. 

Lastly, since we are dealing with behavioral science, one must also consider how culture plays into 
effect. One culture may find something positive, but another culture may not. Since my sample size 
consisted of high schools seniors from an international school, the social implications must be considered. 

The experiment overall was successful, as I was able to better understand how stimuli other than 
neutral moods can play an effect on response time by the brain. More importantly I was able to see how 
the brain uses the ACC and OFC in a mechanism deemed as reward anticipation in decision making. 

This may seem odd, but as Elsbach has shown, many decisions are in fact based off subconscious 
emotions, rather than conscious logical decisions. Overall, my experiment has proven the idea that 
decisions are not only logical, but involve far more many things. 
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axdens Tu ara zegavlenas dadebiTi guneba-ganwyoba 
orbitofrontalur korteqsze da/an wina korteqsze gadawyvetilebis 

miRebis procesSi?  
       
                    nodar nikolasis Ze yifSiZe  

 Behavioral and Social Science, Intel Science Talent Search, USA 
 

mecnierulad, gadawyvetilebis unaris miReba iyofa or kategoriad, romle-
bic emociasa da logikazea dafuZnebuli. bevri swavlulis da maT Soris mecni-
er antonio damasios azriT, umetesoba Cvenganisa gadawyvetilebebs iRebs emoci-
is safuZvelze, maSinac ki roca es ar viciT. amas mowmobs misive eqsperimenti, 
sadac man Seiswavla pacientebi, romelTac dazianebuli hqondaT “amigdala” _ 
Tavis tvinis “emociuri nawili” _ da naxa, rom maT gadawyvetilebis miRebis una-
ri ar hqondaT. 

kvlevis mizans warmoadgenda Segveswavla sxvadsxva emociuri mdgomareobis 
an guneba-ganwyobis zegavlena adamianis gadawyvetilebis miRebis unarze. 

SemTxveviTi SerCevis gziT kvlevaSi CarTul iqna 26 mozardi asakiT 16-dan 
18 wlamde, romlebic dayofil iqnen or jgufad: pirvelma jgufma pirvel etapze 
gaiara mxolod testireba, maSin roca meore jgufma (13 mozardi) jer naxa mas-
timulirebeli video da mxolod amis Semdeg CautardaT testireba. amis Semdeg 
pirvelma da meore jgufebma gacvales erTmaneTi da Catarda analogiuri kvleva. 
amasTan erTad TiToeuli monawilisaTvis isazRvreboda dro, rac dasWirdeboda 
testirebisaTvis. 

kvlevis Sedegad dadginda, rom vinc naxa mastimulirebeli video, ufro sw-
rafad upasuxa kiTxvars, vidre II jgufma, romlebmac mxolod testireba gaiares. 

me vTvli rom kvleva iyo warmatebuli, radgan davrwmundi, Tu rogor amci-
rebs stimuli im dros, rac sWirdeba Tavis tvins swori pasuxisaTvis, maSin ro-
ca neitraluri mdgomareobis dros es maCvenebeli ar icvleba. ucnauria, magram 
elsbaxis azriT, uamravi gadawyvetileba efuZneba qvecnobieris emociebs, vidre 
cnobier logikur msjelobas. sabolood, eqsperimentiT mtkicdeba, rom gadawyve-
tilebis miReba xdeba ara mxolod logikurad, aramed moicavs sxva uamrav faq-
tors. 
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                             * * * 

 
saerTaSoriso standartebisa da gamocdilebis 

gaTvaliswinebiT medicinis mecnierebaTa doqtoris 
Tssu-s sindromuli diagnostikis mimarTulebis xelm-
ZRvanelis profesor giorgi qavTaraZis saerTo reda-
qciiT 2009 wlis miwuruls umaRlesi samedicino sas-
wavleblebis studentebisaTvis, rezidentebisa da eqi-
mebisaTvis qarTul enaze gamoica SesaniSnavi wigni _ 
“diagnostikuri Zieba Sinagani sneulebaTa klinikaSi”. 

 
At the end of 2009, foreseeing the international standards and 

experience was published a noteworthy book in Georgian -  
“Diagnostical exploration of Internal Medicine” under the editorship 
of the head of TSMU SYNDROME Diagnostic Direction Doctor of 
medical sciences, Professor Giorgi Kavtaradze for students, residents 
and doctors. 

 
 

                              * * * 
 

 
samedicino universitetis studentebisaTvis, axa-

lgazrda eqimebisaTvisa da intervenciuli kardiolo-
gebisaTvis saqarTvelos kardiologiur asociaciaTa 
rekomendaciiT 2010 wlis dasawyisSi Sps Tbilisis 
gulisa da sisxlZarRvTa klinikis TanamSromlebis 
(xelmZRvaneli prof. Tamaz SaburiSvili) mier qar-
Tul enaze gamoica wigni _ “koronaruli intervenci-
uli kardiologia”. wlis bolosTvis ganzraxulia 
meore wignis _ ”periferiuli arteriebis daavadebebis 
interveneciuli mkurnaloba” gamocema.  

 
In the beginning of 2010, according to the Recommendations of 

The Georgian society of cardiology the personnel of Tbilisi car-
diovascular Clinic (Head, Professor Tamaz Shaburishvili) published 
the book -  “Coronary Interventional Cardiology” in Georgian. The 
book is intended for medical university students, young doctors and 

interventional cardiologists. By the end of this year is planned the publication of the second book - 
“Interventional Treatment of Peripheral Artery Disease”. 

 
 

                                * * * 
 
saqarTveloSi saeqimo saqmianobisa da pacientebze zrunvis gaumjobesebis 

mizniT qarTuli farmacevtiuli sawarmos ji-em-pi-is mxardaWeriT kardiologTa 
sazogadoebis gaidlainebis jgufis mier (xelmZRvaneli medicinis doqtori vaJa 
aglaZe) qarTul enaze gamoica da samedicino sazogadoebaSi gavrcelda “ST  
segmentis elevaciis gareSe mimdinare mwvave koronaruli sindromis marTvis me-
Toduri rekomendaciebi“ _ evropuli meToduri rekomendaciebis 2007 wlis axali 
versia, agreTve “ST segmentis elevaciiT mimdinare mwvave koronaruli sindromis 
marTvis meToduri rekomendaciebi” 2008 wlis versia.  
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By the support of pharmaceutical company GMP, for  improving the medical practice and patient 
care in Georgia, the guideline group of The Georgian Society of Cardiology (Director –Vazha Agladze) 
published and disseminated in medical society “Diagnosis and Treatment of Non-ST-segment Elevation 
Acute Coronary Syndromes” - a novel version of European recommendations 2007, also “The Task Force 
on the Management of ST-Segment Elevation Acute Myocardial Infarction of the European Society of 
Cardiology” – version of 2008.  

 
    * * * 
 

2009 wlis miwuruls gamovida Tamar kvantali-
anis wigni “gul-sisxlZarRvTa sistemis dazianeba da 
misi diagnostikis gzebi qronikuli baqteriul-vir-
usuli infeqciebis dros”. masSi farTod aris gaSu-
qebuli qronikuli qlamidiozisa da herpes virusuli 
infeqciis roli kardio-vaskularuli paTologiebis 
ganviTarebaSi. 

 
By the end of 2009, Tamar Kvantaliani published the book 
“Impairment of Cardio-vascular System and the Diagnostical Ways 
during Bacterial and Viral Infections”. There is commonly discussed 
the role of chronic chlamidia and  herpes virus infectious in the 
development of cardio-vascular pathologies. 
 
  
   * * * 

 
saqarTvelos alergologiisa da klinikuri imunologiis  

asociaciis VI erovnuli kongresi 
IV saerTaSoriso kongresi “janmrTeloba da wamali” 

 
alergiis msoflio organizaciis (WAO),  

alergologiisa da klinikuri imunologiis evropis akademiis (EAACI), 
imunologTa asociaciebis msoflio gaerTianebisa da (IUIS) da saqarTvelos 

alergologiisa da klinikuri imunologiis asociaciis (GAACI)  
erToblivi sesia 

 
2010 wlis 1-2 oqtombers qalaq TbilisSi sastumro “redison iveriaSi” da 3 

oqtombers q. wyaltuboSi Catardeba IV saerTaSoriso kongresi “janmrTeloba da 
wamali”, saqarTvelos alergologiisa da klinikuri imunologiis asociaciis VI 
erovnuli kongresi. 

tradiciulad kongresis farglebSi saqarTvelos saerTaSoriso kardiomio-
paTiis sazogadoebis egidiT Catardeba simpoziumi “gulis virusuli daavadebebi”, 
saqarTvelos aTerosklerozis sazogadoebis egidiT ki “statinebi dRes da xval”. 

 
VI  National Congress of Georgian Allergology and Immunology Association 

IV International Congress “HEALTH AND DRUG” 
World Allergology Organisation (WAO), 

European Academy of Allergology and Clinical Immunology (EAACI) 
 
In Tbilisi, in “Radisson SAS Iveria ” hotel, IV International Congress “HEALTH AND DRUG” and VI 
National Congress of Georgian Allergology and Immunology Association will be held on October  1-3, 
2010. Among the other interesting sessions, two main symposia “STATINS - PRESENT AND FUTURE” 
AND “VIRAL HEART DEIDASE” will be presented. 
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* * * 
 

2010 wlis 8 aprils q. TbilisSi Catar-
da evropis da saqarTvelos kardiologTa 
sazogadoebebis erToblivi sxdoma. 

sxdomas eswrebodnen: saqarTvelos kar-
diologTa sazogadoebis prezidiumis da 
gamgeobis wevrebi, saqarTvelos parlamen-
tis wevri g. wereTeli, saqarTvelos par-
lamentis janmrTelobis da socialuri 
sakiTxebis komitetis Tavmjdomare S. To-
iZe, evropis kardiologTa sazogadoebis 
vice prezidenti b-ni kristianseni, saqar-
Tvelos kardiologTa sazogadoebis wev-
rebi.  

evropis kardiologTa sazogadoebis 
vice-prezidentma b-ma kristiansenma Tavis moxsenebaSi warmoadgina da gaanaliza 
mwvave koronaruli sindromis problemebisadmi miZRvnili bolo periodis klini-
kuri kvlevebis Sedegebi. 

saqarTvelos kardiologTa sazogadoebis intervenciuli kardiologiis samu-
Sao jgufis xelmZRvaneli prof. a. aladaSvilis moxsenebaSi ganxiluli iyo sa-
qarTveloSi koronaruli sindromiT pacientebis mkurnalobis, agreTve interven-
ciuli kardiologiis dargis ganviTarebis problemebi. aRniSna, rom Cvens qveya-
naSi ar arsebobs mwvave koronaruli sindromiT pacientebis marTvis Tavisebure-
bebis, agreTve intervenciuli koronaruli procedurebis (koronarografia, koro-
naruli stentireba) raodenobrivi da xarisxobrivi maxasiaTeblebis araviTari 
statistika ar aris Seqmnili da ar moqmedebs kaTeterizaciis laboratoriebis 
aRWurvilobis teqnikuri da samedicino standartebi, am laboratoriebis saqmia-
nobis xarisxis Sefasebisa da kontrolis araviTari meqanizmebi. ar arsebobs in-
tervenciuli kardiologTa profesiuli momzadebis programa, profesiuli stan-
darti, licenzirebis kriteriumebi, maTi klinikuri saqmianobis xarisxis Sefa-
sebis da kontrolis meqanizmebi. aseve ar arsebobs intervenciuli koronaruli 
procedurebis (koronarografia, koronaruli stentireba) gamoyenebis Sesaxeb 
klinikuri informacia (procedurebis raodenoba, Cvenebebi, klinikuri efeqturo-
ba, garTulebebisa da letalobis sixSire da a.S.)  

warmodgenili sakiTxebis ganxilvis Sedegad sxdomis mier SemuSavebul iqna 
rezoluciis proeqti, romelic gamiznulia saqarTvelos Sromis, janmrTelobisa 
da socialuri dacvis saministros, sxva dainteresebuli saxelmwifo da arasa-
xelmwifo organizaciebisaTvis, raTa isini aqtiurad Caebnen da maTi kompetenciis 
farglebSi xeli Seuwyon rezoluciaSi aRniSnul Ronisziebebis farTod danerg-
vas saqarTvelos samedicino praqtikaSi. 

  
rezoluciis proeqti: 
 
 saerTaSoriso (evropuli) samedicino praqtikis moTxovnilebebis (rekomenda-

ciebis) gaTvaliswinebiT, saqarTveloSi mwvave koronaruli sindromiT marTvis, 
agreTve intervenciuli kardiologiis dargis Semdgomi ganviTarebisaTvis saWi-
roa: 

1. koronaruli reperfuziis meTodebis optimaluri gamoyenebis xelSewyobis 
mizniT Seiqmnas da dainergos praqtikaSi ST-segmentis elevaciT mwvave ko-
ronaruli sindromiT pacientebis marTvis algoriTmi koronaruli inter-
venciuli centrebis geografiuli ganlagebis Taviseburebebis gaTvalis-
winebiT. 
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2. SemuSavdes qveynis sxvadasxva regionebSi ST-segmentis elevaciiT mwvave ko-
ronaruli sindromiT pacientebisTvis Trombolizuri Terapiis programa.  

3. SemuSavdes da klinikur praqtikaSi dainergos intervenciuli kardiolo-
giis samsaxurebis xarisxis uzrunvelyofisa da kontrolis meqanizmebi 
a) gulis kaTeterizaciis laboratoriis teqnikuri aRWurvilobis saxelm-
wifo standarti (moTxovnilebebi); 
b) gulis kaTeterizaciis laboratoriebis saqmianobis licenzirebis da 
relicenzirebis moTxovnilebebi:  
g) intervenciuli kardiologiis sakvalifikacio moTxovnilebebis profesi-
uli standarti (ra unda icodes da risi gakeTeba unda SeeZlos interven-
ciul kardiologs);  
d) intervenciuli kardiologiis prifesiuli mzadebis programa; 
e) intrervenciuli kardiologiis dargSi damoukidebeli saeqimo saqmiano-
bis uflebis (seTifikati, licenzia) miniWebis kriteriumebi. 

4. Seiqmnas mwvave koronaruli sindromis registri. 
5. Seiqmnas intervenciuli kardiologiuri samsaxurebis saqmianobis registri. 
6. yovelwliurad Catardes registrebis  monacemebis analizi. Sefasebis Sede-

gebi gaxdes xelmisawvdomi sazogadoebisTvis da Sesabamisi saxelmwifo da 
kerZo dazRvevis samedicino programebSi calkeuli kardiologiuri dawe-
sebulebebis monawileobis uflebis mopovebis ZiriTadi kriteriumi.  
 
 
 
saqarTvelos kardiologTa sazogadoebis prezidenti:  prof. v. WumburiZe 
 
saqarTvelos kardiologTa viceprezidenti, intervenciuli kardiologiis 
samuSao jgufis xelmZRvaneli: prof. a. aladaSvili 
 
 

 
            On april 8, 2009 in Tbilisi was held joined meeting of European and Georgian cardiologists on 
“problems of acute coronary syndrome”.The meeting worked out the joint project of resolution about the 
management of acute coronary syndrome in Georgia, also future development of interventional cardiology 
in which demands and recomendation of European and international medical practice mainly will be 
discussed. The exact programme (alogorithm) of its implementation has been worked out. Vice-President of 
European Society of Cardiology -Steen Dalby Kristensen - took active part in the meeting and made a 
speech. 
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