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9.0. 8x9gM bs3wgdo. LwMm.1  5ELEGHMMGOL, OHMAME A38MO0YMMHYOs smOGHOL 399gwo 3 ™30l 8999y
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36MHmEgLgdoL 995396Mbgds.
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309530309630 38gd9mdL s LagHmM JnegliBgHobol 899339@mds o6 033w dsS.

Laser Therapy and Atherosclerosis. New Prospective

L. Marsagishvili, M. Bokhua, A. Choladze, N. Bedad
“Health Center”

Conducted clinical-experimental study covered iafice of low intensity laser as anti-atherogenidofadt was
observed that in the terms of radiation with helineon laser the rabbits with experimental athesvssis were
resistant to development of atherosclerosis comjpacentrols. After 1;5-month feeding rabbits witholesterol rich
diet, 50% of aortic intima was covered with lipidrpcles and 3 months later the area of lipoidosigered already
88% among controls, while among laser therapy gribugas 5% and 65% respectively. The same pictuas w
observed during atheromatosis: Atheroma startechdtion already after 1;5 month and occupied 5% @ti@a
intima and then (3 months later) occupied almo#t dfathe aortic area among the controls. In thente of 1;5-
month laser therapy atheroma were not observed3ambnths later only 8% of aortic intima was covelsd
atheroma, which was almost 8 times less than itakasrved among the controls.

Among the clinical studies anti-aterogenic effagése demonstrated according to free lipid dynamiorcentration
of low density lipoproteins (prp-andp-lipoproteins) decreased and high density lipopnsté:-lipoproteins) in the
blood after laser therapy. Atherogenic Index waedingly changed.

@OoGIMOGHMGs:

1. Statins and cancer: will we ever know the answer?// Epidemiology. 2002. Sep; 13(5); 607; discussion.P. 607-608.
Heart Protection Study Collaborative Group. MRC/BHF Heart Protection Study of cholesterol lowering with simvastatin in 20536
high-risk individuals (HSP): a randomized placebo-controlled trial //Lancet 2002. 361.P. 2005-2016.

3. Raij L., Nogy J., CoffeK.,m De Master E.G. Hypercholesterolemia promotes endothelial dys function vitamin E — end selenium
deficient rats // Hypertension. 1993. Vol. 22 Ne 1.P.56-61.

4. Kemanos P.9®. [lunaMuxa IUIHAHOTO CIIEKTPa U IeMOCTa3a y GOIBHBIX, IepeHecinX NH(GAaPKT MUOKapAa IIPH J1asepHOH Teparuu//
Kasauckuit meg. sxyprair. 2006. Nel. C.21-23

5. Kosanesa T.B. Jleue6HOe BO3LeiCTBUE JIa3ePHOM TePAINY HA PAsIMYHbIE THIII METAGOIMIECKIX UCTUIUAEMHUN C LeIbIO
MepBUYHOM ¥ BTOPHYHOM MPpOdMIaKTHKY aTtepockaeposa // Jlasepras mepunusa. 2001. Nel. C. 18-22.

6. Tlasmroct JI.II. BiusHre HUSKOMHTEHCHBHOTO JIa3ePHOTO U3/TyIeHHs Ha JIMIIMABL KPOBH, TeaTOLUTOB U SPUTPOLUTOB: ABTOped.
[uc. ... kaug. Buon. Hayk. JIseos, 1988. 16c.

7. Bacumses A.IL, Crpensuosa H.H., Cexucosa M.A. T'unonunugemudeckuii sbdeKT HU3SKONHTEHCUBHOTO MarHUTOJIA3€PHOITO
u3TydeHus B 6arxHeM HHGPAKPACHOM CIIEKTpe y OOIBbHBIX HieMuuecKoi 6oresusio cepzua. JK. JlazepHas megunnHa

8. H.H. Kumnumugze., I.D. Yanuaze., 1.M. Kopoukusn., M.P. Boxya.,JI.A. Mapcarumsunu., I'M. Kanycruna. Jleyenue nmemmudeckoit
6oJIe3HN cepAla Tenii-HeOHOBBIM azepoM. Tommucu. 1993.
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Cuvet for Complex Treatment with Laser Therapy and Ureki Magnetic sand for Rehabilitation
of Adults with Scoliosis

L. Gujabidze, A. Chanishvili, N. Sakhetchidze
“Health Center”

The study covers an original cuvet model, where simultaneous impact with laser scanning and magnetic sand
application is available on the body of the child. The cuvet includes ultra violet sterilization of sand and
temperature stabilizer device. Despite of climate changes, the cuvet allows consequent conduction of complete
laser-modified magnetic sand course. Furthermore, the method with Ureki sand can be applied outside its
borders, which will significantly increase the geographic area of application.

@OoGIMOEGHMGs:
1. HuskouHTeHcuBHas jnasepHas teparnus B neguatpun. JI.A. Yepusimosa, M.A. Xan. Mocksa. 1995.

2.  Qusuueckue ocHOBSI 1aseporepanyu (cBerorepanun). M.U. xubraznze. Toumucu. 2001.
3.  JlasepmopnbunuposanHas neguatpus. JI.A. Mapcarumsinu. T6mmncu. 2012.

Efficacy of Helium-Neon Laser Therapy in Acute Myoardi al Ischemia in the
Experiment

N.N.Kipshidze, G.E.Chapidze, I.M.Korochkin, M.R.Blega, L.A.Marsagishvili, G.M.Kapustina

Endocardial and endovascular methods of blood iatdn using a He-Ne laser (HNL) as a new promising

trend in the treatment of various forms of ischerhigart disease (IHD) and specifically, acute myadcalr
infarction, developed on the basis of numerous igsidlealing with biological activity of monochronatred
light at the cellular and organic levels. This medhwas developed and implemented into clinical picacby
Kipshidze and co-authors after thorough experimetgating and substantiation of its safe use. Theice
of the experimental pathology for the investigatiohHNL efficacy was based on the principle of maxil
reproduction of various pathologic situations emeggin acute myocardial infarction (Ml), with corttins

of experimental investigations maintained constant.

1.

Direct effect of blood irradiation by HNL on therriction of ischemic heart was studied using the
model of anterior descending coronary artery ocidos(ADCA) under the conditions of two-hour
ischemia, when stabilization of the dynamics of hpdbgical changes in the heart function,
associated with acute disturbance of myocardialoblosupply, was observed, and when the
functional shifts in response to blood irradiatiop HNL were more distinct.

To reproduce various forms of cardiac rhythm dibances different models of ADCA high
occlusion and reperfusion were used, when the ahueaeloped arrhythmias characteristic of Ml
and hemodynamic changes characteristic of extensisasmural injuries as well as reperfusion
changes in the myocardium.

Of special interest was the cardiac response ta H&diation in rapidly developing general hypoxia
and in anoxia, i.e. the situation developing in egescy slates in IM patients. For that, the modfel o
graded lung hyperventilation and anoxic heart aslystwas used.

Experiments were performed on 120 mongrel dogs athlsexes weighing from 16 to 24 kg and 20
rabbits. Depending on the investigation objectividisee series of investigations were performed:
Using the model of acute two-hour ischemia indiadsgeneral and intracardiac hemodynamics,
myocardial contractility and relaxation, coronaryobd flow and heart performance, collateral
circulation and myocardial ischemia area size wstedied before and after HNL irradiation (20
dogs).

Cardioprotective effect of preliminary irradiatidry HNL in high ADCA occlusion (40 dogs) and in
reperfusion (20 dogs) was studied. The correspogndiontrol groups consisted of 10 dogs each.
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7. Antihypoxic effect was studied on the model of ded lung hyperventilation (20 dogs).

8. Investigations were performed under the conditiafsacute experiment on open chest. 30-45
minutes after premedication (phentanyl 0.005° anl2 diphenylhydramine hydrochloride 1%. 2 ml:
and droperidol 0.25%, 2 ml), initial narcosis wasrformed using 1-2% hexenal or thiopental
sodium solution. Intubation and artificial lung wéation using RO-5 respirator were performed
under muscle relaxation conditions (atmosphericvantilation mode, 500-600 ml/kg body weight,
with the addition of 2-4 vol% ether). Left thoraomty was performed in the 4th-5th intercostal
space.

Through carotid artery, the left ventricle was aatdrized. A similar catheter was placed through the
femoral artery into the aorta. The ascending pédrthe aortal arch and the circumflex coronary ayterere
isolated and transducers recording volumetric cargnblood flow (CBF) and minute blood volume (MBV)
were fixed.

Intracardiac hemodynamics and contractility wergessed by the left ventricular pressure curve dsd i
first derivative. Systolic intravenricular pressu(P), intraventricular pressure increase (dp/dt jnard
decrease (dp/dt min) rates, and Index Veragut Knauehe were recorded.

Ind. Ver. - dp/dt max PI

(where Pl is the value of intraventricular presswatthe moment when dp/dt max is attained). End
diastolic pressure in the left ventricle (EDP) aamttal pressure (AP) were also determined.

ADCA occlusion was performed after its isolation the middle or upper third, depending on the
experimental model. To assess collateral blood flowhe ischemic area catheterization of the diptait of
the ligated coronary artery was performed. Throtlgis catheter, retrograde coronary blood flow (RER3
retrograde coronary pressure (RP) were determined.

Using the formula by Marshall et al. (1974) effeetisubendocardial driving pressure (ESEDP) - the
difference between diastolic peripheral coronarggsure and end diastolic left ventricular pressureas
calculated.

ESEDP = DPCP - LVEDP. where DPCP is diastolic peeiml coronary pressure, and LVEDP is left
ventricular end diastolic pressure. Besides, celalt vessel resistance (CVR) was also calculated.

CVR = APd-RPd,

RBF

where APd is diastolic arterial pressure. RPd isstdlic retrograde coronary pressure, and RBF is
retrograde coronary blood flow.

Bioelectical myocardial activity was assessed bst@&ndard ECG leads, with calibration signal of 1 mV
10 mm; and epicardial electrograms (EG) of intaworderline and ischemic areas, using Siemens silver
leads, with calibration signal of 20 mV - 10 mm. eTlabove parameters were recorded using Siemens 82
mingograph.

Blood irradiation with HNL was performed via a ligguide introduced in the right atrium area. Raibiat
power at the light guide tip was 1-2 mWt, expostinee was 25-30 minutes.

1.1 The effect of HNL on cardiac rhythm disturbances

In the majority of cases myocardial infarction iscampanied by cardiac rhythm disturbances
(Lukomskiy et al, 1957: Chazovet aL 1979’ Doshchitsyn et al., 19W&zur et al.. 1979; Cossa. Roncardo,
1983: etc.).

Pathogenesis of arrhythmias in acute period of Mé mot been elucidated yet. According to some do-
mestic and foreign authors, theoretical factors arfydng the development of arrhythmias include wais
hormonal and reflex effects, changes in electrolghel energy metabolism, linked with acute local xéao
and hypoxia of the myocardium (Oganov et al.. 19R&yskina. 1980; Dolgova. 1982: Gaggi et al., 1978:
Glassnen. 1981: Hill et al.. 1980: Nordrehan ef 24883: Mottie. 1984: etc.).

The most dangerous manifestation of infarction aytthmias are ventricular fibrillations (VF). Thesk of
developing VF in IM is about 10% and. at differdM stages, it various, according to various authdrem
2 to 35% (Snierek-Maciljewska, 1983; Puech. 198@ephe et al.. 1980: Lecheregetal, 1984). The greates
frequency of VF is noted in the first hours of IMecreasing subsequently (Volp et al., 1987; Campbel
Ronald et al., 1980; etc.).

In dogs with ligated coronary artery arrhythmiasvel®p almost immediately and aggravate by the 10th
minute of the experiment. In 30 minutes, extraslistarrhythmia decreases. According to Puech (1980)
the initial period of acute ischemia relaxation @otial and action potential decrease, and the Ospha
increase rate falls. These electric alternationnumeena impair synchronization of periods of myofiilar
resistance and reactivity, which favours the depeient of arrhythmias.

The severity of arrhythmias correlates with the madial injury area (Roncarolon et al., 1983). whic
was used in the production of experimental arrhyiten For instance, in high coronary artery occlusithe
majority of dogs developed extrasystolic ventriqudarhythmia which ended in ventricular fibrillatian 60-
90% of animals.

Acute cardiac rhythm disturbances in VF. developimgischemic myocardial reperfusion, are due to
reoxygenation disturbances in the heart functissoziated, according to Meerson et al. (1980), Daragtal
(1977). etc.. with activation of lipid peroxidatigorocesses in membranes, leading to widening of the
initial necrosis area (hemorrhagic infarction).
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The effect of HNL on the incidence of arrhythmiasdaVF, developing in high coronary artery occlusion
and in reperfusion of acutely ischemic myocardium dogs, was investigated by ECG monitoring data.
Despite the identical level of coronary

artery ligation (upper third of ADCA) and experimeah conditions (narcosis, etc.), the findings ireth
control group of animals differed significantly frothose in HNL- irradiated animals.

After coronary artery occlusion, cardiac rhythmtdibances in the form of frequent or group ventltacu
extrasystoles were observed in all control groupgdoAfter preliminary laser irradiation, arrhythrsia
developed in 65% of cases, predominantly in themfoof single or, less commonly, group or polytopic
ventricular arrhythmias (fig. 1). In high coronargrtery occlusion, 80% of control animals developed
ventricular fibrillation: in laser-treated animali$ developed only in 20% of cases, i.e. 4 timessles
frequently.

Ventricular fibrillation in the control group devibed as a result of acute electric instability aft
myocardium and were observed within first 5-15 nigwai In laser- treated animals, fibrillation wassebved
much later (on average, after 68+5.6 min) due tmd@ynamic incompetence and acute volumic overlofd o
infarcted left ventricular myocardium. The abovebais illustrated in figure 2. Frequent ventricular
extrasystolia, followed by paroxysm of ventriculaachycardia. 3 minutes after high coronary artery
occlusion ended in fibrillation. Defibrillation wasnsuccessful. Standard lead ECG, intraventricplassure
and its first derivative curves of a laser-pretezhtdog with the same occlusion level are also shaware
were no extrasystoles and the contractile myocardiaction was quite satisfactory.

Despite multiple heart defibrillations in high caorary artery occlusion, 70% of control animals dfeadm
ventricular fibrillation. In laser-irradiated dogshe sinus rhythm restored in 100% of cases predamiy
after the first defibrillation, and the defibrillatg current strength was. on average, twice lownecampared
with control dogs (fig. 1).Similar findings weresal obtained using the heart reperfusion model. Afiteod
flow was restored in occluded coronary artery, gthmia, mostly of ventricular genesis, was observed
100% of cases, which ended in ventricular fibrilbet more in 60% of dogs. In laser therapy, complex
rhythm disturbances were noted in 35% of animaks, twice less frequently (fig.3).

Thus. HNL-treated dogs showed a significant inceeas electric stability of acutely ischemic
myocardium, which was manifested in the decreaswidence of arrhythmias and ventricular fibrillatioa
rise in the efficacy of defibrillation, and a redion in defibrillating current strength.

1.2. Hemodynamic changesAcute disturbances of blood supply to the myocamdiaffect, first of all. the
indices of mechanical cardiac performance, suchin&asventricular pressure, and myocardial contdagti
and relaxation indices. Inadequacy of propulsivevaiy of the ischemic myocardium leads to aggraeatof
existing deficiency of oxygen supply and the exiensof heart muscle injury area.

Changes in the hemodynamic indices in experimeMalin external HNL irradiation of the infarction
area were studied by Dzevitskaya (1981). Underdabeditions of endotracheal narcosis the infarctaoea
was irradiated by HNL laser beams, with the intéysif 8 mWt/cnf, during the entire ACDA ligation time
(30 min) which caused a decrease in the degreesafadynamic disturbances developing after the oéolus
of coronary arteries, and a rise in the survivderan laser-treated animals.

When a site with maximal electroconduction valuef(lcoronary artery bifurcation site proximal toeth
septal branch) was irradiated, it was found thatlH&kerted a stimulating effect on the hemodynamitise
authors consider that the optimal time of irraddatis 5-15 min. with power density of 8 mWt/ém

However, it is unknown yet how’ HNL blood irradiati influences the state of hemodynamic parameters,
contractility and relaxation indices of ischemicdareperfused myocardium, as well as w'hether IMated
hemodynamic disturbances may be prevented. To @aieithese problems, indices of intraventriculad an
general hemodynamics, myocardial contractility aathxation were studied before and after HNL iretin
under acute two-hour ischemia. Besides, the poksibof preventing hemodynamic disturbances by
preliminary HNL irradiation in high coronary artepcclusion and myocardial reperfusion was determine

Changes in main parameters of general and intragardemodynamics as well as of myocardial blood
supply immediately after 30 minutes of HNL irrad@t (in two-hour ADCA occlusion in the middle thixd
are presented in Table I.

Table 1. Changes in indices of general and intracardiac loelynamics, contractility, relaxation and blood supmof
ischemic myocardium after intracardiac blood irradion.

before ADCA ligation 2 hr after ADCAjafter HNL irradiation 2 hr after HNL
o ligation irradiation
1'HR beat/m in 123+3.2 148+4.5 143+5.8 121+2.9
2 P mmHg 129+3.2 114+3.8 119+3.2 123+3.6
3 AP meal 104+6.¢ 92+5.¢ 101+4.¢ 102+5.¢
4 dp/dt max mmHg/sg2690+115 2012+104* 2215+99 2248+114
5 dp/dt min mmHg/se2280+148 1650+102* 2118+131 2028+107
6 TDPmmHg 4.2+0.2 6.9+0.3* 5.4+0.4 5.1+0.3
7 Ind.Ver.s!? 34.6+1.0 27.0+1.6* 29.1+2.1 31.3+3.2
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8 MV ml/min 1980+102 1215+94* 1638+104 1756+111
9 CBF 49.1+4.2 35.0+3.8* 43.2+4.1 44.4+3.6

x - p <0.05 as compared with initial parameters

As the above table shows, two-hour coronary armeglusion was accompanied by | he suppression
of hemodynamics, contractility, and myocardial sedtion, against the Dackdrop of impaired coronary
blood flow. A significant rise in heart rate (HR)r( tverage, by 20.3" 0), and a decrease in intrdiaar
pressure (P) and aortal pressure (AP) by 11.7% Bh&°«», respectively) were noted. EDP rose by
64%, dp/dt max and dp/dt min decreased by 25.3'¢ 28%, respectively, and Ind.Ver. fell by 21.6° o.
CBF lecreased by 28.6% which led to a fall in hgaatformance by 39.7%.

Thus, acute two-hour myocardial ischemia was accaomgd by an impairment of ie contractile and
relaxational myocardial activity and a rise in edi&stolic pressure, m increase in diastolic blood
volume produced a rise in left ventricular wall $&on nd intramyocardial compression pressure,
increasing coronary vessel resistance iairdet et1#l76). Since the coronary basin is filled witlodd
only during diastole iherman et al., 1980; Dellalldeet al., 1981). the impairment of relaxationiait
of le myocardium, i.e. a rise in diastolic compriesseffect associated with a decrease in ean atteri
pressure in the aorta leads to a fall in perfustomnonary pressure and a :crease in diastolic cagona
blood flow. Satisfactory level of mean AP is maimad ainly due to a rise in peripheral resistance
which is an additional load on the ischemic pocandi enhancing deficient oxygen demand
(Grigolashvili, 1985).

After HNL irradiation, a clear-cut trend to normadition of the above indices was noted, which
approached the initial level (prior to ADCA occlosi). During subsequent two hours, the postradiation
effect was stabilized (Table I).

High coronary artery occlusion was associated wstidden exclusion of the larger part of the
functioning myocardium of the left ventricular aniter wall. The structure of hemodynamic changes in
the first minutes after occlusion was heterogeneaus varied depending on the response of the
sympatho-adrenal system, the state of the intact ipathe myocardium, and the dynamics of regional
and general coronary blood flow (Khomazyuk et 49,79: Krause et al., 1979: Saito Daiji et al.,1980;
etc.).However, the functional incompetence of th# kentricle starts to manifest itself, as a ruddter
10-20 minutes of ischemia (Table 2). 30 minutesemafthe ligature, visually, the area of hypo- or
akinesia developed on the anterior wall of the hedintricle, accompanied by changes in myocardial
coloration and overstrain of left ventricular canitA marked suppression of all hemodynamic
parameters under study was observed. The valuapfift max and dp/dt min rose significantly (by 46
and 48°.>. respectively). EDP increased, and minubéume (MV) of the heart decreased twice.
Coronary blood flow fell by 43.6%, i.e. signs ofude hypodynamia of the left ventricle and cardioigen
shock developed.

Table z The effect of preliminary blood irradiation witiNL on changes in general and intracardiac hemodyies,
contractility, relaxation, and myocardial blood sply in high coronary artery occlusion (M+m).

Control (n = 10) group group (n = 10Main
initial data 30 rain. ADC/jnitial data lafter HNL irradiation {30 min. ADCA occlusion
nocliicine
1 HR bcat/min 139+6.1 113+6.8* 134.5+8.4 132.1+5.8 119.9+7.9
2 PmmHg 118.5+3.9 89.4+6.1» 125.3+5.1 128.4+3.9 116.5+4.6
|3 dp/dt maj2602+133 1410+98» 2592+112 2575+121 2018+95*
mmHg/sec
4 dp/dt min 2508+96 1055+88* 2304+89 2575+121 2084+104
mmHg/scc
5 EDPmmHg 5.5+0.8 9.9+1.3* 4.9+0.7 4.1+0.8 5.8+0.2
6 Ind.Ver.st 31.3+1.1 21.3+2.0* 31.3+1.8 33.3+2.4 27.7+1.4
MV nil/min 2116+114 1015+121* 2434+118 2598+131 1810+122X

8 CBF 53.4+3.9 30.1+4.4* 52.5+4.5 59.7+3.9* 43.8+4.4

X - significant changes in compared to initial data

Preliminary blood irradiation with HNL resulted i significant rise in the functional myocardial Isility: in
the control group, during the first hour after higlDCA occlusion, more than 80% of animals died:tire laser-
pretreated group of dogs, 2%"of animals died within 2-3 hours of ischemia. Ttiegree of suppression of the
majority of hemodynamic parameters under study #@ser-treated dogs after 30 minutes of occlusion was
significantly lower than in the control group: dp/ehax decreased by 22%: dp/dt min, by 20%; MV, ©¢@3 and
CBF, by 27%.
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As follows from the above research, preliminary ddoirradiation with HNL contributes to a decreasethe
degree of hemodynamic disorders and the inciderddatal complications developing after high ADCA@uasion.
Besides, the time of functional activity of ischemmyocardium is longer, which is very important émtensive
heart injuries. The use of methods of surgical ahcbmbolytic revascularization convinced researshar the
existence of the paradoxical phenomenon after fejgesn. After restoration of blood flow, instead ekpected
improvement, one can observe disorders due to tneldpment of “reperfusion damage” of the myocandiu
(Frame et al.,1983: Bulklyd. Hutchings, 1977: Cdts8ojan et al., 1987: etc.). According to one ofeth
hypotheses, the specific injury which develops dgriestoration of blood flow is due to the formatiof oxygen
radicals (Guarnieri et al., 1980; Schlafer et 4B82:

Jolly et al.. 1984). Oxygen radicals in insignifidtaamounts are constantly formed in the norm during
biochemical processes. Their physiological state maintained by enzymes -cell antioxidants, catalgsi
dismutation of radicals in hydrogen peroxide (Mc@at al., 1985). However, acute ischemia markedigra this
balance decreasing the level of cell antioxidamtssuring, in this way, an “explosion” of oxygen raals by the
moment of blood flow restoration (Rao et al., 1983yier. 1985). It is well known also that the exteof
myocardial damage correlates with the degree oforasion of heart muscle function in the periodreperfusion
(Sjostrand Fritiof et al., 1986).

We investigated the possibility of using HNL in @rdto decrease reperfusion complications and teerdahe
stability of reoxygenated myocardium.

Table 3 Indices of contractility, hemodynamics and coronalood flow in reperfusion of ischemic myocardiafter
preliminary HNL irradiation of blood (M+m).

Research P dp/dt max dp/dt min EDP Index MV CBF
conditions mmHg mmHg/sec mmHg/sec mmHg Vcragut. S ml/min ml/min
Control
A 119+2.; 2841+10! 2656+13: 4.5+0.1 28.4+1.: 1634+8: 41+3.2
B 109+3.3* 2056+111* 1917+121* 8.5+0.7* 21.6+1.1* 1201+93 39.4+3.1
HNL
A 126+1.9 3095+106 2875+99 3.9+0.5 32.2+1.2 1924+98 56+4.5
B 119+2.3 2675+108 2501+104 5.5+0.7 30.4+1.4 1789+86 61+5.5

A - 30 min after ischemia - after reperfusion

Table 3 presents data on intraventricular hemodyinammyocardial contractile and relaxation functon
and coronary blood flow under the conditions of rrute acute ischemia, caused by ADCA occlusion in
the middle third and subsequent reperfusion.

In control animals, myocardial reoxygenation affef0 minutes led to the suppression of functionedit
parameters which were gradually restored in thersewf subsequent 30 minutes of reperfusion. Thetmo
significant decrease was shown by dp/dt max anddtdpiin. reflecting heart contractility and relaxati
functions (by 27 and 28%, respectively), wheread.\fer. fell by 24%. These changes in contractiktgre
accompanied by a decrease in heart performance -d&ldfeased by 26" <>.

Preliminary HNL blood irradiation allowed to maimtathe functional indices under investigation at an
elevated level, both in ischemia and in subsequeokygenation.

No significant changes suggesting impairment ofsthearameters after reperfusion were noted. One
could observe only changes suggesting impairmenthete parameters after reperfusion were noted. One
could only observe a certain trend to the suppssf the heart function: however, after 30 minutds
reperfusion, complete normalization of all parameteas noted.

Thus, blood irradiation with HNL exerted a cardiopzctive effect under the conditions of revascu-
larization of acutely ischemic myocardium, produgia decrease in the incidence of reoxygenation-tedu
ventricular fibrillations and arrhythmias, hemodymia disorders, heart contractility and performanteis
known that one of the methods of cardioprotectianmyocardial reoxygenation is introduction, befare
during reperfusion, of “traps” for oxygen radicals antioxidants (superoxydismutase, catalase,
dimethylsulfoxide, histidine, vitamin E. xanthinadse inhibitor allopurinol, and others) (Kim Myursuk,
Akera Tai. 1987: Giuseppe Ambrosio. 1986). the eon$ of which in the ischemic area markedly decesas
(Worns. 1987).

Taking into consideration the literature (Zubkovaaé, 1981: Laprun et al.. 1984) and our own fimgi,
described in subsequent chapters in more detaik omy suppose that one of the mechanisms of
antiarrhythmic and cardioprotective effect of HN& its ability to reduce lipid peroxidation. Irradi@n of
blood using HNL probably permits, through collatemirculatory bed network, to influence the lipid
peroxidation processes immediately in the ischemiea, on the one hand, and to stimulate antioxidant
processes, on the other. According to Leshakov §1l98nder the effect of laser therapy, the levehatural
antioxidants (specifically, alpha-tocopherol). whiblock excessive free radicals rises.
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According to Ambrosio et al. (1986). in dogs withigh collateral blood flow level insignificant
reperfusion myocardial injuries develop. Takingantonsideration positive results of HNL effect inuae
ischemia, as manifested by an improvement in compridood flow, intracardiac hemodynamics and other
functional cardiac parameters, it is assumed thaod irradiation with HNL exerts a direct positiedfect on
the blood supply to the ischemic area and the degfecollateral blood flow, contributing in this wao a
decrease in the necrotic area and the related degfréschemic and reperfusion disorders. On theeptiand,
laser therapy, causing a decrease in the numbéipadf peroxidation products and a rise in antioxida
activity, produces, it its turn, a rise in the silép of cardiomyocytes in the myocardial reperfasiarea.

Thus, intracardiac blood irradiation using a He-Meer produces an effective cardioprotective effiact
acute ischemia and reperfusion of the myocardium.

1.3 The effect on blood supply of the ischemic area

The peculiar character of coronary blood flow liasthe fact that it is influenced not only by thermous
system, central and local metabolic factors, bsbdby various mechanical effects related to cardietivity
(Teplov, 1962; Taraev, 1965; Dzhavakhishvili, 19&hkhvatsabaya. 1976; Bezusko et al., 1983).

As experimental investigations show, the extenttlod necrotic area depends on the level of colldtera
blood flow, functional reserves of which determitiee changes in the forming necrotic area (GatslLg®9).

Numerous studies have shown that in coronary artemgiusion blood flow in distal parts of the occhad
coronary artery is from 3% to 85" o of the normal value (Becker et al., 1980: Berdeat»al., 1981). The
triggering mechanism of the development of collatdslood flow is the pressure gradient between prat
and distal segment of

the occluded artery as well as pressure gradiemvden adjacent coronary artery and the segment of
stenosed artery distal to obstruction (Shermanl.etl®80). Besides, in the ischemic area of the aaydium,
metabolic shifts take place, which are accomparigdhe formation of substances stimulating the dapgn
of anastomoses in the heart muscle (Gorlin. 198@sti¢ret al..1979).

Individual variability of adaptation mechanisms adllateral circulation, developing after coronangeay
occlusion, explains the differences in data regagdblood supply to the ischemic area and the siz¢he
forming necrotic area. Changes in retrograde corprmaessure are synchronous with systolic and odiast
variations of arterial pressure (Sapozhkov. 196&erghan et al.. 1980). whereas collateral blood flow
directly correlates with arterial pressure (Gutthret al.. 1963; Gundel et al., 1970). the contibc and
especially relaxational function of the myocardiuwh the left ventricle (Shtern et al., 1984: Levinh &.,
1973: Williams et al.. 1976; Wainwright et al.. 198

Experimental investigations of Vokonas et al. (178 dogs showed that after \DCA ligature a
borderline area, with the mean width of 4.5 mm, eleped around he damaged myocardium, with fully
preserved viability. The possibility of infarctioor omplete restoration of the function of myocamites in
that area largely depended on ollateral blood dation. It was moreover found that even insignifita
increase in etrograde coronary blood flow causeatumber of significant positive shifts in the estooa of
the myocardial function in the borderline area.

In view of the above findings and since this prabhlaas not been studied fully, the nvestigation kol
supply in the ischemic myocardial damage area imgarison

nth general coronary blood flow after endocardidbdad irradiation with HNL was of considerable
interest.

The main criteria of evaluation of the state of labdral circulation were electrogram arameterslie t
central necrosis area and perinecrotic area, hemamyc parameters ’collateral circulation - retrogdea
pressure (RP) and effective subendocardial driving

pressure (ESEDP) as well as retrograde blood fIBBF), reflecting the state of volumic collaterabbid
flow in the area distal to the coronary artery axsion.

Changes in the parameters of collateral circulationthe ischemic area after HNL irradiation under
conditions of two-hour ADCA occlusion in the middileird are presented in Table 4.

As early as after 10-15 minutes. RBF rose and Sdmemt in borderline area electrogram somewhat
decreased. After laser therapy. 70% of animals sftbe markedly positive dynamics of collateral cietion
indices. In the rest of animals, no significant shas were noted; however, no impairment was obskine
any of the experiments. On the basis of comparigbaverage Figures before and after HNL irradiation
was found that RP rose by 20%; ESEDP. by 28%; RIBF32°0; and CBF. by29%. As a result. ST segment
elevation in borderline area EG decreased, on ayeray 38%. As for EG findings in the central nedco
area, some tendency toward a decrease in ST segrlemition in sora animals could be observed,
however no significant changes in the analyzed timerval were noted. Coronary vessel resistance
(CVR) somewhat decreased. This dynamics was obsgeagainst the backdrop of increased coronary
blood flow in the circumflex coronary artery (by B8 m>. on average) which points to total

Table 4.Changes in collateral coronary blood flow indicesischemic ngocardium after intracardia
laser therapy

In=20 RP RBF ESEDP CBF EG CVR
mm Hg ml/min inmHg ml/min mV relative units
1 38/14+1.6 2.31+0.17 9.91+0.48 43.2+2.4 86.4+4.1 40.5+2.1
20 2 45/14+1.2 3.05+0.15 12.68+0.36| 55.7+2.9 68.5+3.6 31.4+1.9
P <0.05 <0.05 <0.01 <0.01 <0.05 >0.05

1 « before irradiation; 2 - after irradiation
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improvement of myocardial blood supply.

The positive effect of laser radiation on the cietion indices under investigation in the ischemic
area as well as on general coronary' circulatiors wated also in heart reperfusion. The peculiar
character of the model did not permit to investggatollateral circulation parameters (such as RP.
ESEDP and RBF). however, judging by ST segment aiewn, one could observe (Table 5) that the
degree of reperfusion damage of the myocardiumradtamination of ADCA occlusion in irradiated
animals was much less narked. For instance, measegment elevation after 30 minutes of reperfusion
in ontrol animals rose, as compared with the perddd30-minute ischemia, both in the nfarction area
and in borderline part of the ischemic myocardiuny 2% and 18%. espectively), whereas 30-minute
reoxygenation in irradiated animals was accompanye@d decrease in these indices: ST segment
elevation fell by 48.9" « in the infarction area hg 40" o in perinecrotic area. In addition. ST segment
depression in standard ECO ead 11 decreased, whémethe control group its further downward shift
from the soelectric line was observed.

The above data show that blood irradiation with HNiLexperimental infarction nhances collateral
circulation in perinecrotic area and in this wayduees the area of tecrotic myocardial injury. The
obtained effect should be explained by the positifect of HNL on indices of general and intracaadi
hemodynamics, on the one hand, ind by the improvemé self-regulating capacity of coronary vessels,
on the other.

I'able 5. Dynamics of coronary blood flow and the degodeST segment elevation in he central and
borderline infarction areas in 30-minute ischemmal anyocardial eperfusion.

Analysing hemodynamic changes , one should noté¢ ldser therapy produces a ise in the rate of
isometric contraction and relaxation, contractilindex, total ronary blood flow, collateral blootbiv,
and minute heart volume.

The level of retrograde blood flow depends, fir§tatl. on the “myocardial rigidity” and the levelf
“driving” pressure. Improvement of relaxational fition of the myocardium, observed as a result of
HNL effect, reduces the left ventricular wall teasiand enhances blood supply to the ischemic amea i
the diastole due to a decrease in compression pressA rise in ESEDP improves perfusion of
subendocardial layers of the myocardium, which Hessin positive dynamics of eiectrograms in neccoti
and perinecrotic areas of the myocardium.

It is important to note that the obtained dynamafsparameters under study persists also at later
stages of observation, i.e. laser therapy has aratat prolonged follow-up effect. Impairment of
functional heart parameters was not observed in @ase. A trend to regulation of hemodynamics was
observed which corresponded to literature data easfigg that HNL produces a distinct correcting
effect in disturbed metabolism of organs or tiss(igsrlakova et al.. 1982; Kolmakov et al.. 1985).

CBF ST segment ST mV
nil/min depression EG borderline area
(ECG.leadll) infarction area
¢ control n= 10
a 41+3.2 2.7+0.7 69+1.2 53+1.9
b 39.4+3.1 3.9+0.6 84.4+1.4 63+1.7*
laser n=20
a 56+4.5 1.9+0.5 62+1.5 47+0.9
I® 51+5.5 1.3+0.3 30.3+0.3* 19+0.7*

| = after 30 minutes of ischemia ) = after 30 miesibf reperfusion = significant changes in meameal(stages a and b)

As is known, in acute occlusion of coronary arteriexygen supply to the area of ischemic injury of
the myocardium is first impaired. The subsequestulibances of mechanical activity of the heart efffe
its transport function, since oxygenation of alisies and cells decreases, which causes total kypiax
and impairment of oxidation- reduction processeshwvall ensuing consequences. The above findings
prove that one of the key factors of the HNL effastthe improvement of blood supply to the
myocardial ischemic area and the functional heativity.

It is known that oxygen supply to organs and tissdepends not only on blood flow but also on
blood oxygen content and the degree of its utili@at by cells. To investigate these factors,
experimental studies were performed on the infleemd HNL on blood gases levels and acid-base
balance (ABB) as compared with functional heart ggaeters under the conditions of normal and
hypoventilation of the lungs.

1.4. The effect of HNL on hemodynamics and blood gasesnder conditions of normal and graded
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hypoventilation of the lungs.

For reliable assessment of shifts in gas metaboitsia necessary, first of all, to have constantlan
optimal parameters of artificial lung ventilationALV), with maximal approximation to natural
conditions. In literature there have been few réposn the choice of optimal ALV regimes in the
experiment: therefore, it was necessary, firstlbfta determine optimal ALV parameters.

We have rejected nomogramic (Gimmelfarb. 1966) apdrographic (Kiprenskiy et al.. 1967)
methods of calculating minute ventilation voluménce investigation of ABB and gases of arterial and
venous blood revealed inadequacy of these regimes.

Investigating blood gas composition and ABB. whigelecting various ALV parameters, we
discovered that optimal ventilation was maintairadminute volume of 450-500 ml air-ether mixture
per 1 kg of animal body weight.

Under normal ventilation conditions, mean breathirqume (BV) was 350 ml of air-ether mixture;
under hypoventilation, the minute respiratory vokimecreased twice at the expense of corresponding
fall in the BV value.

Lung ventilation at the rate of 500 ml/kg, with nmeBV of 350 ml. suggested normoventilation ALV
mode in dogs (mean pCO? was 34.2+3 mm). Nevertbel@sder long-term ALV, moderate acidosis and
hypoxia tended to develop, which was in accordanité literature data (Andreeva, 1965).

Irradiation of dogs with HNL under normoventilatioconditions led to a certain adjustment of
pathological changes in blood ABB and gas compositicaused by acute ischemia of the myocardium
(Table 6).

Despite the absence of significant changes, onailghoote a clear-cut trend to a rise in pO: in
arterial blood (by 4.4 mmHg, on average) and aoerenous difference in pO> (from 23.2 to 29.3

mmHg), with relative normalization of pH and pCChb.
Table €. Changes in ABB and blood gases in acute ischeshihe myocardium after laser irradiation in dogs.

=Qe° pH pCChmmHg pChAmmHg pO:VmmHg
Before irradiation 7.30+0.015 34.2+3.4 59.7+3.1 36.5+2.1
IAfter irradiation 7.33+0.011 35.6+2.1 64.1+2.1 34.8+ 1.8

Table 7 Erythrocyte deformation coefficient and x-potemhtia experimental atherosclerosis (M+m)Control (n%0)

Laser therapy (n=10)
Initial 1.5 months 3 months Initial 1.5 months 3 months
Erythrocyte 1.40+0.0015 1.23+0.02 1.12+0.015 1.40+0.015 1.30+0.02* 1.22+0.02*
deformation
coefficient
X-potential 0.0071 + 0.0052+ 0.0048+ 0.0071 + 0.0065+* 0.0062+*
0.0004 0.0003 0.0003 0.0004 0.0003 0.0003

X -p<0.01 with comparable period in laser-treated eontrol groups

Subsequent experiments under various ALV modes eldowhe following (Table 7). Prior to
ischemia, indices of hemodynamics, contractilitydanyocardial blood supply in experimental animals
varied within normal limits, characteristic of nooglynamic type of circulation. The decrease in méenut
respiratory volume twice within 30 minutes was ampanied by the development of marked hypoxia,
hypercapnia and respiratory acidosis. pO’ decredsed®8.2 mmHg. pCO”rose by 11 mmHg, and pH
pointed to 3rd grade respiratory acidosis (Table G)jaded hypoventilation caused significant rise in
left ventricular pressure (P) by 21% and in pulmonartery pressure (Pl) by 17%. “Scissors effect”
was noted, i.e. a rise in dp/dt max (by 20%) wasoatpanied by some fall in contractility index (by
4%), which was accompanied by some decrease in t@mihaart volume (by 9'%). Coronary blood flow
showed different dynamics, which virtually did nctange its mean- value.

From the first minutes of hypoventilation ECG shalweigns of right heart overload, which was
manifested in a rise in P wave voltage in standaads Il and Ill. Hypoxia of the intact myocardium
was accompanied by some ST segment depression epedéeng of T wave, with sinus tachycardia or
bradycardia on ECG. During subsequent 15-30 minuwatrasystolic arrhythmia developed, right heart
overload on ECG further increased, and T wave dembe. On EG. no significant changes were
observed (Fig.4a).

Intraventricular pressure, which significantly roséathin the first minutes, later decreased and

22



J™obogyg®o dgmo@goboys

inotropic heart function deteriorated (dp/dt maxddnd.Ver. decreased by 26% and 14'%, respectively,
as compared with the first hypoventilation periodhese changes in hemodynamic values and ECG
gradually disappeared after restoration of venitdiat and after 30 minutes of normal ventilation yhe
reverted to the initial level.

Occlusion of the coronary artery caused changesadaristic of acute ischemia, as described above,
i.e., indices of contractility and minute heart uole decreased, with some deterioration in the blood
oxygenation and acid-base balance.

The above lung hypoventilation level, under the ditions of acute myocardial ischemia, was
accompanied by a more marked disturbances of blmodjenation: pOj fell to 26.8 mmHg. i.e.. by 31.4
mm from the initial level, which was by 9.7 mmHg

lower, than the preceding period: pCCh rose mogmnisicantly (by 15.8 mmHg): and pH showed
critical acidosis level. Such hypoventilation mod&used threatening suppression of hemodynamics and
myocardial contractility in 25% of animals.

Under hypoventilation conditions, in ischemia, hetypamic function of the myocardium showed
changes. Heart rate rose significantly by 15%, Wfed. fell by 23%. and minute heart volume decreased
by 30%. As compared to pre-ischemic hypoventilatipalmonary artery pressure rose by 43% and left
ventricular pressure increased by 11%. In hypouatiin under the conditions of ischemia, coronary
blood How in the majority of animals rose: “gianWaves appeared, pointing to hypoxic dilatation of
coronary blood vessels. In 20% of dogs coronaryobldlow decreased, and. as a rule, graded lung
hypoventilation was terminated earlier due to cifistate of these animals.

On EG. ST segment rose markedly (by 30-50 mWt). &vevdeepened and widened significantly, T
wave was inverted, and complex rhythm disturbandeseloped: as early as within the first 10-15
minutes frequent or group ventricular extrasystpldd vave migration, alternation, ventricular
tachycardia were noted, which was iccompanied ey dbvelopment of atrial or ventricular fibrillation
(Fig.4b).

20-30 minutes after normalization of ventilation de9 changes caused by lung ypoventilation
reverted.

Hypoventilation test after intracardiac blood irratlon with HNL showed less larked disturbances in
blood gas composition and active reaction. Foranse.pCb 11 by 18.2 mmHg, pCO? rose by 10.7 mm.
pH indicated a milder degree of hypoxemia i comgardth the previous period. The response of the
irradiated myocardium to tpoventilation also had pteculiarities. Only a rise in the pulmonary ayter
pressure ts significant, however the degree of tise was much smaller (by 16%). Changes in her
parameters were more consistent with the respoirisatact, rather than ischemic, irocardium. Heart
rate tended to slow down, intraventricular pressanel dp/dt max >e. and Ind.Ver and minute heart
volume decreased insignificantly. Coronary bloodusually rose, which, correspondingly, affected its
mean level.

It should be noted that in 30% of irradiated anism@0-minute hypoventilation test der intact
myocardium condition, did not cause overload of thght heart, ording to ECG findings, and
arrhythmia (Fig.5). In the remaining dogs some rlisgave voltage was observed from the 20th minute
of hypoventilation. No significant iiac rhythm disbters were also noted. The incidence of
atrioventricular conduction urbances. however, Wagher, as compared with control dogs.

In myocardial ischemia, in laser-irradiated dogythm disturbances were observed mostly in the
form of single or frequent atrial or, less commonlentricular extrasystoles. In 20% of animals, o
ventricular extrasystoles were observed.

Thus, blood irradiation with HNL favoured a rise oxygen content in the arterial blood and
improved its tissue utilization, which was showrsalby a rise in arteriovenoys)2 difference. The
performed studies have also shown that responsenadrganism, as a whole, and particularly the heart
in laser-irradiated animals differed significanfhpm control animals.

Hypoventilation of a similar degree produced simjlaut quantitatively different, changes in ABB
and blood gas composition. Much more marked disgndes were observed in myocardial ischemia,
while after HNL blood irradiation, these changesravéess significant.

Prior to ischemia, bradycardia and hypertensivectiea both in greater and lesser circulation were
more frequent, which was due to spasm of peripheealsels in response to a fall in pO2 in the aafleri
blood (Zilber, 1969: Meerson. 1960; Maushbach. 196@®stert, 1967, etc.). The rise in dp/dt max was
caused by an increase in intraventricular pressdmwvever, indices of contractility and coronary btb
flow did not rise, which indicated that inotropiedrt function got impaired under hypoxic conditions
The trend to a decrease in minute heart volume wae to the suppression of propulsive heart
performance. It means that under hypoxia afterloiads, but reserve capabilities of the heart desgea
and, if hypoxia persists, this dissociation leadghe failure of compensatory capacity of the heart

A similar degree and duration of hypoventilatiosttender ischemic conditions causes another heart
response, both qualitatively and quantitativelyg(l). Heart rate rose, hypertensive reaction becme
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more marked in the pulmonary artery system and el@egs in greater circulation. Despite a marked rise
in volumic blood flow, inotropic- state of the myamium gets impaired, heart performance

significantly decreases, ischemia progresses amttet heart instability develops. These changes
reflect significant impairment of inotropic heanrfction and the failure of the ischemic heart t@ptd

to acidosis and hypoxia.

Under the conditions of subsequent normal venolatand parallel blood irradiation with HNL these
hemodynamic disturbances rapidly disappear. Subseighypoxic test produces less marked changes in
these indices, and the heart response approxinthtesesponse of intact myocardium: the decrease in
pH and pCh is smaller, and pCCL rises. Less sigaiit hypertensive response in the system of
pulmonary artery and greater circulation also sugga better adaptability of peripheral vasculad be
hypoxia. Coronary blood flow varied: however, giamaves, which appear in hypoventilation under the
condition of ischemia due to hypoxic total dilatatiand the loss of self-regulating ability of coasn
vessels, were less common. The duration of hypdlatidn test could be significantly extended,
maintaining heart performance at relatively satiséay level, which is clearly demonstrated in figus.

The cardioprotective effect of HNL is well confirmieby the model of anoxic asystolia. developing
after termination of artificial lung ventilation. iBconnection from respirator of control dogs, which
were under myorelaxation conditions, led to cardéapest after 4.5+1.9 min, on average. In irradiate
animals, the duration of anoxic asystolia was 9.4+fin, i.e. rose twice. Figure 7 demonstrates the
preservation of propulsive heart activity after ddaute anoxia.

Thus, blood irradiation using HNL improves blood sggomposition, significantly reduces gas
metabolism and ABB disturbances in hypoventilati@and enhances the resistance of the ischemic
myocardium to hypoxia and acidosis.

Summarizing the obtained findings, it may be cow&d that laser therapy decreases the incidence of
arrhythmias, raises ventricular fibrillation thredfl, improves oxygen supply to tissues, reduces
pathological response of the ischemic myocardium reoxygenation, favours stabilization of
hemodynamic parameters, decreases the incidendatalf complications in high occlusion of coronary
artery, stimulates collateral circulation in theh&mic area, raises cardiac stability and viabilinder
the conditions of hypoxia and anoxia, and enhanttes efficacy of resuscitation in experimental
animals.

1.5.The effect of HNL radiation on the development of therosclerosis in rabbits

On the basis of modern concepts of atherosclerdsiseelopment, where the leading importance is
attached to two factors - lipid metabolism disturbas and changes in the vessel wall (Klimov 1976;
Ternovet al.. 1989; Manninon et al., 1988). prevemtof atherosclerosis mainly consists in elimioati
of risk factors (Bykov et al., 1989; Gandzha et, 41989: Heine, 1989; Veseby. 1979: Mathes. 1986). |
was found that in atherosclerosis blood plasma es$telrol and low-density lipoprotein levels rose
(Yuskovich et al., 1989: Jaques, 1987) and the llede high- density lipoproteins, preventing the
development of ischemic heart disease, fell (CgllWood et al., 1987; Gremer et al., 1988). However,
until now no drugs have been created producingignificant effect on dyslipoproteinemia and
preventing the development or progression of athelerosis. According to Oliver (1988). the availabl
hypolipemic drugs do not reduce cardiovascular @mldtt and have a number of side effects.

Based on our own findings and the available litaratdata on metabolic efficacy of HNI and its
ability to adjust blood rheology and hemostasisulisance, it was tecessary to determine whethesrlas
radiation produced antiatherogenic effect, whicluhdobe of great practical significance.

The model of atherosclerosis was produced by fegdabbits by cholesterol at the ate of 0.3 g/kg
body weight during 3 months (N.N.Anichkov’s metho@nimals in the nain group were also irradiated
by a helium-neon laser in the dose of 1-2 mWt dgrib5-30 minutes daily during 8-10 days
(A.S.Choladze).

During experiments erythrocyte deformation coeféiti was assessed using Zux & i‘annert’s method
by means of filtration through micropore filtersleetrokynetic lotential of erythrocytes (x-poterjia
and thromboxan/prostacycline index TxA:/PCbh) wesdedmined.

Animals were sacrificed after 1.5 and 3 months. aladections of aorta preparations vere stained
with Sudane Ill and Sudane IV to detect lipoidosiben the area of lipid nclusions on aorta surfeees
calculated planimetrically after A.G.Avtandilov.

Investigations showed that in experimental animaflghe control group cholesterol eeding resulted
in a decrease in erythrocyte deformation coeffitiafier 1.5 and 3 nonths by 13 and 20%, respecyivel
(Table 7). In the group of laser-irradiated rabldiesdecrease in erythrocyte deformation coefficiwas
significantly less marked (by 8% Tier 1.5 monthsidaby 13% after 3 months). The dynamics of x-
potential. determining lectrokynetic charge of émgcytes, showed that in the control group, afteés 1
and 3 nonths of cholesterol feeding, electrokynetharge fell by 27% and 33%, respectively, n laser
therapy, the decrease in electrokynetic charge Mas marked and amounted to *% as compared with
13% in the control group.
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The assessment of thromboxan/prostacycline inddgraf.5 and 3 months of holesterol feeding
revealed that in the control group this index rds8 and 5.3 times, espectively. as compared with
animals, irradiated by HNL (Table 8).

In laser therapy, the thromboxan/prostacycline idese insignificantly - only 1.3 inies after 1.5
months and 1.9 times after 3 months. Thus, the dyosa of this index howed that in laser-irradiated
rabbits, fed with cholesterol, vessels were lesble to pasms as well as erythrocyte and platelet
aggregation.

Table & Thromboxan/prostacycline indefx4z/PCh) in rabbits in experimental atherosclerosis (M+m)

Control group (n=10) Laser therapy (n= 10)
Initial 1.5 months 3 months Initial 1.5 months 3 months
1.3+0.1 5.0+0.2 7.0+0.15 1.3+0.2 1.8+0.8 2.5+0.15

The possibility of inhibiting atherosclerosis presein laser therapy was especially markedly
manifested during investigation of aorta lipoidosi®a (Table 9). In the control group after 1.5 mhen
of cholesterol feeding the area of lipid inclusioms the surface of intima was 50+3%, with atheromas
accounting for 5+1%. In the laser-treated grouptemafl.5 months, lipid inclusions area was only
15+2%; atheromas were not determined on that apdter 3 months of cholesterol feeding in the
control group aorta lipoidosis was 88+5%; atheromasounted for 65+3%. In the laser-treated group
by that time lipid inclusions accounted for 42+3°which was twice less as compared with the control
animals; and atheromas covered 8+1% of intima sfae. 8 times less.

Table 9 The area of aortal lipoidosis in experimental atbsclerosis, in % (M+m)

Control group (n=10) Laser therapy
Initial 1.5 month 3 months Initial 1.5 months 3 months
lArea of lipid 0 50+3 88+5 0 15+2* 42+3*
inclusions
|Area of 0 54 65+3 0 0 8+l
atheromas on
aortal intima

- p<0.01 with comparable period in groups

Thus, assessment of antilipemic activity after lWbowradiation with HNL. as impared with the
control group, showed that aortal lipoidosis wadueed 2 times, ea of atheroma 8 times, deformation
coefficient and x-potential decreased ;nificantgnd the thromboxane/prostacycline index rose less
markedly.

Figure8 shows intima of the aorta in rabbits a®emonths of cholesterol feeding, radiation by HNL
prevented progression of atherosclerosis: in laseated animals ‘ter 3 months only lipid streakdan
swelling of endothelial cells was noted.

Thus,experimental investigations on rabbits demonstradetal possibility of eventing progression
of atherosclerosis and reducing reological bloodrodes, ecific for atherosclerosis development.
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Disease Aggravation Syndrome During laser Therapy
Methodologic, Diagnostic and Clinical Significance

L. Marsagishvili, L. Gujabidze
“Health Center”, Department of Laser medicine

Laser therapy is characterized with developmensmfcalled “Disease aggravation syndrome”, whiolfers
pathogenic, diagnostic and methodologic importafid¢e author created unique methodologic formulanguby
which optimization of treatment course duratiomvgilable. Development of “Disease aggravation symg” is a
marker of the end of disease initial phase (chanphase) and the beginning of the second phasgaleation
phase). After aggravation of chronic processegadis gradually turns into recovery. The first amal third phases
are equal according to the duration. Hence, duraifoindividual laser therapy course is calculatedthe formula
n+“Disease aggravation syndrome”+nl, where n médansguration of the first and the third phases fihesduration
of “Disease aggravation syndrome”.
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Surgical Threatment Principles of Congenital and Aquired Amyotrophic
Deformations of lower Extremities

I.Pheradze
“Health Center”

Results of surgical treatment conducted in 385ep#ti 113 patients with congenital crooked foarfup), and 228
patients with lower extremities contracture caudsd Pediatric Cerebral Palsy (Il group), 44 patiemtigh
amyotrophic deformations caused by several reastar®rvation, muscle trauma etc. (Il group). Stadctlinical-
laboratory and biomechanical tests were perforraed, dopplerography and electro neuro myography case of
need. Scheme of maximal optimization of antagonismaving and shortening of fibula tendons in frofttaus,
transplantation of long extensor (or flexor — ading to the muscle tone) tendons of tibia antemoiscle and first
toe and/or toes to the fibula muscle tendons atigcplace at the external part of foot. During the&®nditions
dorsiflexion and eversion of foot significantly neases. Taking into consideration patient’s coadijtvariability of
muscle injury and individual indications mentionederventions should be conducted together, seggrat in
combination of choice. Ligament-capsulotomy is aseatial basic manipulation within proper rangehisT
intervention is usually enough for achieving propeplitude of ankle-tibial and foot motility.
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Partial Pressure of Blood Oxygen as Criterion of Opmality of
Energetic Exposition of Low Intensity Laser Irradiation

*L. Marsagishvili, *S. N.Kavtaradze
*Health Center”, **Oxford Vally Surgical Center, USA

Despite the wide spread of the method of hemoiatami with He-Ne Laser (HNL) in post-soviet spads,
methodology is not standardized yet. All authorseagabout intensity of irradiation and support aapion of law
doses (not exceeding 2 mW), but issues of tempmameters of energetic exposition remain contsi&krThis
controversy is conditioned by absence of markersptimality of energetic exposition. We proposec ai the
indicators of oxygenation — partial pressure of gety in capillary blood (pg — as such marker, because of
coincidence of its absorption band (0.64 mm) widhvetength of HNL irradiation (0.63 mm).

39 males divided into two groups have been investid; ' group was composed by 19 healthy volunteers with
mean age of 59.1+1.4 years. Among them 12 volusitdet) underwent intravenous laser irradiatioblobd (ILIB)
and 7 — its imitation (1.2)."2group was formed by 20 patients with ischemic hd@mease (IHD), aged 61.2+1.7
years. Blood was irradiated with HNL by means dfamenous disposable light guide. Intensity ofdiation at the
tip of the light guide was 1 mW, length of expa=iti30 min, course of treatment consisted of 10ydaEksions. pO
was studied with microanalyser BMS MK-2 (RADIOMETE®&very 10 minutes during the ILIB session andrate
7 and 10 procedures of irradiation. After 10 misuté ILIB increase in p@was noted both in volunteers and in
patients. In group 1.1 pQncreased from 90.5+1.17 to 94.6+0.86 mmHg (p=0.0Mich is 4.5% of initial value. In
group 1.2 p@was not altered. In"2group pQ increased from 74.3+1.86 to 81.0+1.42 mmHg (p=B)0bhich is
10.5% of initial value. Continuation of blood iriaton to 20 and 30 minutes did not induce anyhieirtchanges in
blood pQ neither among volunteers nor among patients. Afteessions of hemoirradiation in IHD patients, pO
increased further compared to first procedure (figh8+1.86 to 87.1+1.44 mmHg) which is 17.6% ofiativalue.
Continuation of treatment to 7 and 10 procedurelsmdit lead to any further changes of ,p@his investigation
demonstrates that hemoirradiation with HNL faversréase of p®both in healthy individuals and CHD patients.
This process is not associated with changes offyesgmotional state, pulse rate or respiration Hairease of p®
is more intense in case of low initial level. Psitchanges in pDlevel are limited in time: maximal value is
achieved after 10 minutes of irradiation duringracedure and after 5 procedures during a courseeafment.
Increase of temporal parameters of energetic etiponsis not accompanied by further dynamics of diquO,
(neither positive nor negative).

Key words: He-Ne Laser, intravenous laser irradiatdf blood, partial pressure of blood oxygen, ésoft heart
disease.

Introduction: 28 years ago in Georgia, first time in the wotlte method of direct blood irradiation with low &v
red laser was applied to rescue a patient with mwgbal infarction from recurrent ventricular fidations. The
success was conditioned by high cardio-protectifece of this method, confirmed by authors in expemt (9).
Since then, the method was spread widely throughimitformer USSR and at present is being used glgyhi
effective method for the treatment of several hedddiseases and clinical syndromes. In spite of riinarkable
biography of the method, the basic methodologispkats of ILIB remain controversial and are nohdtadized yet.
Clinicians, applying method of direct blood irratitié, mainly use continues lasers with irradiatisavelength of
0.63 um. Parameters of dosage of laser energy in thie aas: intensity of irradiation, length of expasitiand
number of sessions per course (12). Regarding sityeof irradiation absolute majority of authorsreg on
application of low doses (from 1.0 to 2.0 mW), betarding length of exposition and length of cowb&eatment
there are different opinions: length of expositjper session differs from 10 to 30 min and lengththaf course
differs from 5 to 10 or more procedures. One of tbasons for this discordance is absence of ekplagative
effects of hemoirradiation with currently used eyedic variations. At the same time data exist destrating
harmfulness of overdosage or ineffectiveness of tmses (1,3,4,6,8,10,13), therefore issue of apdition of
methodology of hemoirradiation in regards with légngf exposition is topical. The main problem ifveag this
issue is selection of appropriate dose-dependenkenaf blood, which would finely react in response
methodological variations of hemoirradiation. Asweigngth of intravenous laser irradiation of blo@i63 um)
coincides with oxygen absorption band (0y6#), this can condition intensive absorption of tigt by it and
induce its activation. Considering above-mentioned, attempted to study relation of alterations afstnprecise
parameter of blood oxygenation — partial pressdirexggen in capillary blood (p§) — to the length of exposition
and course of hemoirradiation, and to recommenst motimal doses on a basis of obtained data.

Material and methods: Study of pQ dynamics during ILIB session was conducted on &Septs. ¥ group was
formed by 19 healthy volunteers. Among them 12 wwdat ILIB (group 1.1) and 7 underwent its imitatiggroup
1.2). 2 group consisted of 20 patients with diagnosissohémic heart disease verified by clinical symptoEt6G
and blood lipid spectrum, without symptoms of hdaiture, hypertension, diabetes mellitus, respmatsystem,
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liver or kidney pathologies. All patients were maiged from 55 to 65 years. Mean age frgfloup was 5941.4
years, in ¥ group — 61.21.7 years. Patients did not take any medicationgake of necessity of drug treatment
patients were excluded from the trial. For deteation of impact of hemodynamic and respiratory deston
changes in blood oxygenation, alterations of hestet (HR) and respiratory rate (RR) were beingstegéd before
and after the procedure.

Methods of ILIB and study protocol: Disposable light guide with diameter of 0.4 to théh was inserted in the
lumen of cubital vein, with its proximal end contet to continues emanation HNL of 0.¢8n wavelength.
Intensity of radiation at the tip of the light gaidvas 1.0 mW, length of ILIB procedure — 30 min.uGe of
treatment consisting of 10 daily sessions was coteduonly among patients. Placebo ILIB in volunseeras
conducted in the following manner: after the puretof cubital vein disposable light guide was itesgiin its lumen
with further imitation of switching on the devideength of this procedure was 30 min. To excludealigontrol, the
site of the puncture was covered by black papatiisubjects.

pO2 of capillary blood and stages of investigationpO, was studied in capillary blood by means of micaigser
BMS MK-2 (RADIOMETER production), every 10 minutdsring ILIB session. Blood was drawn from the finge
after having it warmed in water bath for 3 to 5 uies. It is known that in patients with chronicedises course of
hemoirradiation is characterized by specific pexitl: after 2 or 3 procedures so called “syndrarhexacerbation”
develops which is accompanied by transitory worsgioif patient’s subjective state and clinical aaloioratory data.
Following procedures lead to stabilization of pattie condition. Considering above-said, further aiyics of pQ
were studied only after stabilization of patierttndition, i.e. after 8, 7" and 18 procedures of ILIB. Reliability of
changes of mean statistical data was being detechiog Student’s reliability criteria (p).

Results and discussionVisual observations showed that neither volunteerspatients developed any subjective
sensations in response to ILIB procedure exceptiena reaction to needle prick. In 30% of persafter 10 to 15
minutes of irradiation signs of general relaxatismd some sleepiness were observed, along with wgrmof
fingertips and blushing of fingernails. Indicaton$ heart rate and respiration rate during hemoiatamh of
volunteers and patients are presented on Table 1.

Table 1.Changes in heart rate and respiration rate durir@moirradiation session in patients with IHD andweers.

Group 11 1.2 2

(n) 12 7 20
Parameters before after before after before after
Pulse (per minute) 68.831.5 68.6%1.4 64.86:1.9 65.081.6 67.%1.42 65.20.91
pC 0.987 0.957 0.245
Resp. (per minute) 13.#0.69 14.080.6 13.430.8 13.290.7 15.8%0.67 15.3%0.63
P 0.655 0.893 0.591

Group 1.1. Irradiation of volunteers
Group 1.2. Placebo
Group 2. Irradiation of patients
[MHere and below — relative to initial value

Initial mean values of heart rate in both groupsemelose to normal value and did not change sutiatiyn
during ILIB procedure neither in volunteers norpatients. Similar data were obtained with respiratiates, too.
Statistically significant changes of heart rateeweot observed in any of the groups during ILIBgadure.

Alterations of mean values of p@n capillary blood in volunteers in response to IHKradiation or placebo
treatment are presented on Table 2.

Table 2.Alterations of blood p@in healthy individuals during ILIB session (1.Xdaduring its imitation procedure (1.2.)

Groups (n) 11 1.2
12 7
Stages (min) 0 10 20 30 0 10 20 30
Mzm mmHg 90.5% 94.66t 94.33 94.08 91.0t 91.0t 91.4+ 91.6t
1.17 0.86 0.93 0.62 1.09 0.78 0.71 0.68
P 0.01 0.019 0.016 1.0 0.76 0.65

In this group mean value of p®efore irradiation was within the range of lowienit of the norm. As a result of
irradiation, mean value of pGhifted towards the upper limit of the norm. (grduil). Increase of pQOnainly took
place during first 10 minutes of irradiation andswh5% in average. After 20 and 30 minutes of iatah there
were no further changes in p@uring imitation of ILIB (group 1.2) there wer® khanges of mean values of pO
of capillary blood.

Changes of mean values of pid capillary blood in patients with IHD during IBI session are presented on
Table 3. Prior to irradiation in this group p@lue was 8.7 mmHg below the lower limit of the morAfter 10
minutes of irradiation it increased by 10.5% coneplaio initial level and approached the lower liwifitthe norm.
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But in a duration of following 20 and 30 minutes iofadiation there was no further increase of tindicator.
Complete normalization of pOn patients with IHD was achieved aftéf procedure of ILIB. At this stage of the
course of treatment mean value of,pEnong IHD patients was 17.6% higher comparedit@litevel. There were

no considerable further alterations of blood oxyd&m after 7 and 10 procedures.

Table 3.Changes of blood pQluring ILIB procedure in patients with IHD

Stages (min) 0 10 20 30

M+m mmHg (n=20) 74381.86 82.3%1.51 81.%#1.42 81.@1.54

P 0.003 0.003 0.009
Table 4Changes of blood pQluring ILIB course in patients with IHD

Sessions 0 1 5 7 10
Mzm mmHg (n=20) 7481.86 81.@1.54 87.%1.44 87.61.33 86.81.27
P 0.009 0.001 0.001 0.001

These observations demonstrate that direct irfadiaif blood with He-Ne Laser with intensity of 1Whcauses
increase of partial pressure of oxygen in capillalgod. This reaction is observed in both healtigividuals and
patients. It is not related to emotional respomseatds the procedure, which is confirmed in placgtmup, where
imitation of ILIB in a duration of 30 minutes dorst cause any changes of blood,pPositive dynamics of pCare

not related to respiratory or hemodynamic factdtisee, since mean values of HR and RR during tleegaure do
not undergo any changes. This means that incregsariial pressure of oxygen is induced by hemdiatéon itself,
which probably is related to photoreaction of malac oxygen after the contact of blood with He-Nliation.
Increase of blood oxygenation under the influentdLtB was observed by us in earlier experimentsp.tin
anesthetized dogs in conditions of fixed regimemntficial ventilation of lungs after irradiatioof blood with low
intensity Helium-Neon laser we observed increas@@f both in arterial and venous blood, by 12% and 18%
respectively. Duration of anoxic asystole of haarirradiated dogs was twice longer compared totrobnnon-
irradiated animals (9.8 and 5.4 min, respectivelypdiation of venous blood in a tube completedglated from
atmospheric influence, also caused its arteriatinat

On a basis of above-presented data and previowestigations we suggest that blood irradiation Wéber of
wavelength of 0.63um causes activation and enhancement of metabolisrmadecular oxygen, which has
absorption band in a range of Oy#h. There are described numerous photo-biologicaitiens of blood in response
to hemoirradiation with HNL, confirming activationof O,. Namely, there are data about improvement of
mitochondrial respiration (19), increase of DNA whasis (5), rate of ADP/ATP exchange (17). It waggested that
after absorption of light with certain wavelength photoreceptor molecule, which has absorption baindame
wavelength, photo-acceptor switches to electrontedcstate. Energy of photons induces acceleraifoelectron
transmission in respiratory chain which causesfaistbalance of oxidative-reductive reactions 18). Considering
coincidence of range of irradiation of HNL and aipgimn band of @ we should suppose that in this case photo-
acceptor is represented by blood oxygen, whicheis édement of regulation of metabolic reactionspayently,
increase of @activity causes optimization of its consumptionthg body and favors rise of its reserves in blood
(11). But increase of blood,@uring hemoirradiation by HLN is limited to 10 mites. Continuation of exposition to
20 and 30 minutes does not cause any further pesitinamics of pg although there is no negative reaction either.
This means that maximal probable activation ¢fd@ring one session is finished after ten minufesradiation. In
case of lowered reserve of prther increase is possible only after daily téjmn of ILIB sessions. As our studies
have demonstrated, maximal positive reaction ofi@ing course of irradiation develops aftérfBocedure of ILIB.
Continuation of the course to 7 and 10 sessions ahoé support further increase of blood. ®eason for this
limitation is not clear, but we suppose that phateeptor exhausts its reserves for further actimatFor example
there are data (2, 7, 16) that one of the photeyatocs of laser irradiation in a range of 550-56) nytochrome-c-
oxidase loses its photosensitivity in case of c@tgploxidation, while partially oxidized enzyme pesses such
photosensitivity. Probably the similar mechanisnrkgdor given photo-acceptor as well.

Conclusions

1. Intravenous irradiation of blood by HNL with intétysof irradiation of 1 mW causes increase of blood
oxygenation both in healthy individuals and patentth IHD.

2. Maximal increase of pOof capillary blood is achieved after 10 minutesrcddiation by ILIB and after 5
procedures during the course of treatment.

3. Degree of increase of p@epends on its initial level. Increase is morenstve with low initial values of
pO..

4. Increase of time of exposition to more than 10 nm@awand number of sessions to more than 5 does not
cause any further dynamics of p@either positive nor negative).
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B 37°C — gsovilis normaluri temperatura
B 55-65C — cilebis koagulacia
m 80°C - kolagenis koagulacia
B 100P°C — gsovilebis gamoSroba
B 130-140C — gsovilebis danaxSireba
B 300-400C —qgsovilebis aorTgleba (ablacia)
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Prospects of low Intensity laser Therapy in Pediatrics
I. begoidze, N. Peradze, N. Tsereteli
“Health Center”

Theoretical and practical experience showed unpeted treatment range of laser therapy, systeegalatory
qualities, safety of the method, technical perfarogasimplicity and sustainability of achieved dtali effectiveness.
This is a list that gives this technology complefieical effectiveness, competitiveness and perspen pediatric
practice. The study describes treatment methodotogly pathogenic mechanisms of the most common symelr
(rhinocardial and tonsilocardial).The data show the wide application of laser therapy and th&indardization in

children's treatment-prevention programs will pesly alter children morbidity, the number of corngaltions and
the health quality indicators.
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Congenital Giant Pigmented Nevi

N. Tsiskarishvili, A. Katsitadze, Ts. TsiskarishyVM. Chighladze, N. Tsiskarishvili
Thilisi State Medical University, Department of Daatology and Venereology,
“Vitiligo Association of Georgid

Congenital melanocytic nevus — represents a bepigtiferation of dermal melanocytes, which clinigais
observed at birth or appears during the first wadlge. Congenital nevi vary in size, macroscopianifestations
and histological characteristics (1), they appepiinabout 1% of newborns. Most nevi are charazteriby small
size, but there are large (LCN) and giant congeniai (GCN) as well, which have a large area, aathetimes
extend to the entire segment. GCN are relativdhgguent congenital malformation which under macopsc study
typically characterized by intense pigmentation aftdn can have a differently expressed hair cé®er
Histological studies show that the GCN are charastd by an abundance of not very large and mediized
"nevus cells" (melanocytes), with a relatively shahount of weakly oxyphilic cytoplasm, moderatélgsophilic
nuclei, mostly having incorrect ovoid shape. In thpper layers of the dermis (papillary layer regioevus cells
often form clearly delimited, not quite rounded teelsclusters of different sizes in the cytoplasm aontain brown
pigment (melanin) in the form of small lumps.

In the deep dermis GCN nevus cells extend up tobthendary with the epidermis and can penetrate iintby
fibrous septa, that divide cells of subcutaneotisdiad appear directly in its tissue. There ar@ @ancerning an
increase in the number of macrophages in the néigssie and their increased activity, expresseqghiticular in the
strong absorption of the melanin pigment by macagge!ls (2)

Congenital giant pigmented nevi are often signiftceosmetic problem and a significant psychotraimfactor for
the child. It is believed that malignant melanomvhjch develops from the other options of nevi, lisuaccurs in
areas of the dermal epidermal connection (in thdase layers of the skin), whereas melanomas ofGI&N
originates mainly in the deep layers of the der(@ido 4), which obviously is the condition of presag the
possibility for malignancy of GCN residues at itsémplete removal.

The reasons of occurrence and development of the &€ discussed in literature, although there figirdy well-
established opinion that the GCN develop from leeladuring migration and then proliferating cellspsfmitive
neuroectodermal origin (from the neural crest ¢€83. There are data that these tumors have divecgphological
manifestations and clinical behavior (6). Due te fact that the majority of congenital giant pigrieghnevi undergo
early surgical and medical treatment for cosmedasons and as a prophylactic measure, the trigeie of their
malignancy is difficult to determine (2)There is@iho consensus on the need to remove nevi arhaviéw about
the choice of treatment. Currently in the literatare described and in practice are applied a #esicbhmethods for
elimination of GCN - landmark excision with plasticee cleavage or full layered autotransplant, uke of flaps
obtained by tissue dermatension, dermabrasion)as®dt curettage (7). Several authors (8-10) haperted about
surgical treatment of GCN using microsurgical teghas.Below there is a case of a giant congepithented
nevus from Georgia, which since child’s birth waserved by us in collaboration with colleaguescaogists. The
diagnosis of congenital giant pigmented nevi wasfiomed by the results of histological examinatiastdliogical
preparation from 16.09. 08. (left groin area): $t@atum corneum is loosened and is composed 6f @ineocytes
rows . In the granular layer, forming 2 rows, comitef keratohyalin granules is uneven, sometimeager. Prickly
layer has 3 to 4 rows of keratinocytes, but onthefsites has 15 rows.In the basal layer are velgitiew apoptotic
cells. Papillary layeis edematous, nipples are not expressed, the boundlding epidermis to the dermis is almost
flat. In the papillary layer nested cluster of newells have the form of spheroids (see Figure)Behathe spherical
formations individual nevocytes were marked. Cls¢he cell nests and inside of nevus cells thedloapillaries
have been found. Nevus cells differ in the contémhelanin, in one nest, they are overloaded byanie| in other —
do not contain it. In the deeper parts of the derna@vus cells are fragmented, diffuse and do nietag® melanin.
Diagnosis: congenital dermal nevocytic nevus.

Histological preparation from 16.09 .08 (the frentface of the right thigh): structure of the sldrthe same as in
the previous preparation. The difference is thahim nests of melanocytes, cells have distincbyofdlast-like cell
structure and only individual of them contain nmétain the cytoplasm. The lower parts of the derfilied by
nevus cells lying more densely than in the previmeparation and having the morphology of fibrotdaBiagnosis:
dermal nevocytic nevus.Mother and father of thédc@ieorgians. The baby was born at term, the graft0 cm,
weight 3450 g, mother - primipara. Pregnancy anittisinth were without complications. At one of tmegular
examination of the child, the skin lesions in foem of dark and light brown pigment spots wererduwhich
captures part of the back, buttocks, abdomen, gmthupper thighs (see. Figure).On the backgrotimigmented
lesions of the skin, as well as on the periphersheflesions, single pustular eruptions, as webe®us-purulent
crustose elements were observed. For the sanafiseanndary pyococcus infection, an adequate coafse
treatment, including antihistamines, broad-spectantibiotics and topical antibacterial agents werescribed. In
other parts of the body (lower limbs, genitals) tipleé pigmented spots with a diameter of 1 to 4 were
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observed. The color of the rash was vary from llgjlabwn to gray-brown, dark and sometimes black tmthe back
and buttocks nevi are raised above the surfacheogkin, creating an uneven rough terrain. A lgrgeion of the
surface of the nevus (on the back and hips) wasredvwith thick, rigid, vellus, mostly blond haiatients with
congenital giant pigmented nevus lifelong must detlled by a dermatologist, and depending onnbleations —
by oncologist. Due to the high risk of malignangeeeration of pigmented nevi in melanoma, riskdectskin type,
age, family history and ultraviolet irradiation st taken into account. Parents need to protedtrem from
prolonged sun exposure and, especially, from sumbitiris recommended to wear closed clothes, usscseen
means, abstaining from exposure to the sun dutinghburs of the most intense radiation. The regfaaieast 2
times a year) visits to dermatologist is heeded.
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Methodological Aspectsof Laser Therapy in Children with Pediatric Cerebral Palsy
M. Surguladze, K. Benashvili
“Health Center”

The work covers theoretical motivation and methodglabout the individual amount of novel laser épgr
procedures in order to optimize radiation in cleldwith Pediatric Cerebral Palsy. Formula to calteuthe
individual amount of procedure is described, whdefines rapid clinical results and prevention ahptications.
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Method of Polymerase Chain Reaction - Adequate Criteriafor Effectiveness of TB
Treatment DNA Diagnostics
N. Basishvili, N. Kireulishvili
“Health Center”

Compared to traditional methods, the implementatidnpolymerase chain reaction (PCR) based molecular
biological methods have significantly increased ifestation of mycobacterium tuberculosis. The adxge of
polymerase chain reaction method is clearly demnatest in the non-pulmonary forms of the infectidm.such
cases, adequate diagnostics is facilitated by #w® af different biological materials and high séwisy and
specificity of the method.

The method of polymerase chain reaction is espgga@alkcessful in the treatment monitoring. The mogiortant
factor that ensures successful treatment of tubesisuis the control over the efficacy of the mediions.

According to our data, when after treatment conelthdt is not possible to disclose TB mycobactesmg standard
studies, the treatment program is discontinued.tButugh PCR method the TB mycobacteria has betstigel in
2, 3 and 6 months after the end of the treatmehiiwmakes the method of special importance inexpidlogical
studies.
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9b6GH00OMD.IIT % | 106,2+ 86,2  £1,28 | 92,2+ 88,4+ 1,72 | 88,2+ 78,7+ 2,09 78.8+2,01
pl p2 2,01 <0,001 1,19 <0,001 1,82
<0,001 <0,001

9OH0DOHM30GJOOL  9gIGHOMBMOY)HMOo 5dBH0gmdol  BsB39698¢gdol ©0bsdogs WsHgMHmgMmsdool
9900093 39603006 2omdxMdILYdSL. ILBO3xdsdEY)  0BMEPIdM©s 0,831+0,029¢56 1,0039+0,0220¢09
(p<0,01), 0,09+0,00056 0,012 +0,080g (p< 0,01,) gesbiBowymgdoL dohz9bgdgwo 2006,33+55,79 sb 0,876+0,009
(p< 0,05), 530935300L3m98303095G0 0,775+0,017 b 0,876+0,009 dg (p<00,5).
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3bGH0mJLoIBEGHME LoLGHIIL  (505), OMIgEoE 0bs@RMbgdL MmJlosEEol 3MMEILYdOL BoBoMEMYOME
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©©goLIM30L 9339 IEHIBHO0s S ITBHIOEIOIWOE, OMI WsHIOMIH305 SGOL  Lom(3CIE BoMOM
139dBHO0L 53MOH0Y0MYPdJo Fgdbmermas, HMIJXOE Fodmoygbgds s0LMEMEHNMMSE Y39Ws IMYT0 Tom
FmO0oL Mmb3mEmy0sdo3. J0vbgEegs 0doby, G®MT 030 MLIBROMbM F9dbmema0ss, g bvywsg o6 Bodbagl
6™ b 6 Fgyd0sb 353096GL Fw)Esbml HBosbo. ob MLsg®mbms dbmemmo 3HMmBqlombsgrols bywdo,
H™Igbsg 99v9dewosb dolo FoMmm3zs 306309G MW ©sMad0. Bog™med WsHBYMHo, MMaMe3 dgbGHMMmo, 4sdm-
B3l 3 03MMGBIYL0Mmbol, MMIGELs3 gosbbos BoMmm sBOHMZbgds. dgBog ol dmmfimgdl sdolzqb,
306500056 3ol rm3omE Bgdmddggdalmsb gBmo© WsbIOL oskbos LoliEYIMMoE, s BYLEHsE Sdob
590365l 535agdlL 9dodl. gl sGOL Jobo b3S MEmO MZoLYds, Ol MJ3960 35309BGOL gYTgds@30356M0
Q05 250099 gdm 45080 dobo gbo.

ob 5MBg3L s 0MRg3l  FBMEME 5535JOINME MXMIOL S ByoGHMowMo MBYds X sbIMMgwo
00mLGHOMIBHMGOL F0dsmo  (2). sFoGHmd ol sHsLosMYOGh ghHmoL THMOZ OMPMEE  SMIL3H30BOE
L533MObsm BodBHMOL s Jgmegl FbEOZ, OMymOE  30H6Om Lywgd@omeo dmddggdol  BoBo3MO
93bsl, Looi BMLEBOE Ybs 0gmb Jsm3w 0o dolo gsdmbboggdol s Jumgowol dogH Jmsbmddol
3565993900, Lo3slbm 30639e5O O IJMMIPO ©Y5J309d0, 35000 M6F0TPI3O™MBOL 306MbDBMT0gMmGds
(6) 5 5.9. IbMEME LYo L3gEOsWOLAEAL Bmdbol WsBYMHO 2odoMR3gON.

Intravenous Laser Therapy Efficacy Mechanismsin Patientswith Vein
System Pathology of L ower Extremities

L.Marsagishvili
“Health Center”

The work will cover the ability of intravenous lasiherapy as alternative method of conservativattnent of
varicose veins in legs. Its correcting effects @mb-reologic indices of blood, on tissue oxygematiability of

antioxidant defense of organism, improvement ofradizculation are discussed. Obtained data revsalhypo

coagulated, anti hypoxic and anti oxidative effeofsthe mentioned technology as well as improvemaint
microcirculatory indices, which makes clear thdigbio use this method as treatment and prevertfdhe disease.
The role of this method increases especially dutegallergic reactions in history.
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NePEeKHCHOTO OKUCJIEHHsA JHIUJAOB, AHTHOKCHJAHTHOM 3al[UTHI M JIMIMJHBIA CIIeKTp KpoBu OGonpHbix MBC u
COIIyTCTBYIOIUIMM CaXapHbIM AuabeToM 2-ro Tuma. // Jlasepras mepununa. 2010. 14(3). C. 23-26.

4.  Kunmmaze H.H., Yamugze I'.D., Kopoukun M.M., Boxya M.P., Mapcarumsumu JI.A., Kanycruna T'M. // Jleuenue
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6.  KaruT.]. Photobiologyoflow-powerlasertherapy/ London? Paris, New-York: HarwardAcad. Publishers, 1989.187p.
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OnTuMu3anus pereHepaTHBHBIX POLECCOB B KOCMETOJI0IHH C IIOMOIIBI0
HU3KOMHTEHCHBHOM JIa3epHOM Tepanuu
JI. Mbxasusg, E. Cemernnmena, JI. Sr6axmgse

ZlxarMprenobuc rentpa, TonrmncH

DcTeTHYecKrue NHBA3UBHBIC BMENIATEIBCTBA, B TOM YHCIIE M C IIPUMEHCHUEM BBICOKOIHEPreTHYECKHUX J1a3epoB,
IPOXOIAT yepe3 a3y HOBPEKACHUS TKaHel KOXKHBIX IIOKPOBOB pa3iMYHON cTeneHn.OKOHYaTeIbHBIH ycIiex onepa-
Ui W TOPOLEAYp 3aBHCUT OT HE TONBKO OT MPO(ECCHOHANBHOCTH —CICHMATKCTa, HO W aICKBATHOCTH BOCCTa-
HOBHUTEIBHOTO MEPHOLIA.

OntuMu3anus —percHepaldd TKaHEH SBISIETCS ONHOW M3 aKTyalbHBIX 3a[a4 COBPEMEHHOH 3CTETHYECKOMN
KocMeTonorud. WHAWBHIYambHOCTh OTBETHBIX TKAHEBBIX pEAKUMH Ha MECTHYIO arpeccHi0 3aj0XKeHa B
0COOCHHOCTSIX PErYJIATOPHBIX MIPOLECCOB HA YPOBHE KJICTOYHOM U CYOKICTOUHOH HHPPACTPYKTYPhI U TEHETUYECKOH
opueHTanuu. VccnenoBanus MOCISIHNX JICT JOKa3bIBAIOT , YTO HU3KOMHTEHCHBHAS nasepHas tepamus (HJIT) B
9KCTPEMAJIBHBIX CUTYalHAX 00ECIIeUuNBaeT SKOHOMHOE PACXOJOBAHME KHCIOPOAHBIX PE3EPBOB C IOBBIICHUEM KIII 1
s¢dexTuBHOCTH €ro NoTpedseHus.B pesynpTaTe NPOMCXOAUT ONTUMM3ALUS BOCCTAHOBHUTEIBHBIX HPOLECCOB H
YCKOpEHHE PeabWIMTaluOHHOTO IIePHOJa.

[ ymaneHus pacIIMpeHHBIX KalMULIAPOB HaMu ucnoib3oBaaca ammapatr EXOTHERMC4+ ¢ yHukanpHOM
CHCTEMOM BU3ya/M3aLMK ONEPATUBHOTO IIOJIA. JTO €[MHCTBEHHAs JIA3€PHAs CHCTEMAa B MHUpE CO BCTPOEHHOM
KaMepoil KOHTPOJIS IIPOIecca yAaleHus MUKPOCOCYZOB, Y IPUMEHSeTCS AJS JIedeHMs COCYAMCTOM CeTKH Ha
JIAIIe U TeJle, TeJeaHTHO9KTasHi, FTeMaHTHOM, PO3OBBIX yTpel U Jp.

Ilpn nasepHOH CKIEpPOTEpAlMH, KOTAA MNPOUCXOMUT LEJICHAMPABICHHOE IOBPEKICHUE PACIIMPEHHBIX
MHKPOCOCYIOB BBICOKHUMH [03aMH J1a3epoB, ucmojb3oac Hue HIIT cpasy ke mocie mpouenypsl YCTpaHSST HIIH
YMEHBIIAET OTBETHYIO PEAKIMIO CTEHKH ITOBPEXKICHHOIO COCyIa , MPOSBILIOIIYIOCS B Pa3sBUTHH NOKPAaCHEHUS U
oréunoctu. Kpome Toro, mpoumcxomur Oonee YCKOPEHHOE pa3BUTHE peabMINTallMOHHBIX  IIPOLIECCOB,
HAIPAaBJICHHBIX Ha PACCACHIBAHUE CTEHOK KOAryJMpOBaHHBIX cOCynoB (puc.l)

Ha puc.l mokasaHo Kak HH3KOMHTGHCHBHAs Jla3epHasi Teparms (reimii-HeoHOBBIH 1asep25-30 mBr/em? B
koMGuHarmu ¢ uHppakpacHsiM  gasepom  100-15@Br/emPmake npu  omHOKpatHOM  obiyuennn  (1.2)
MOJHOCTHIOYCTPAHACT THUIEPEMHUYECKYIO PEaKIMI0 MOCie ja3epHoil ckieporepanun. KypcoBoe obnyuenue (5-10
NPOLEYpP) YCKOPSET MPOLECCHl paccachblBaHUS KOArYJIHPOBAHHBIX COCYIOB M YIy4IIAeT KOCMETHYeCKUil dddeKT
(puc.1.3.)

(puc.1.1) 0o neuenus (puc.1.2) nocae nazepnoii koazyn syuu

(puc.1.3pbayuenue I'H/I-om (puc.1.4) nocne xkypca naseprnoii mepanuu

Ilnazmonngruar.CrpaTerus IpUMEHEHUS ayTOIIa3Mbl COCTOUT B YJIYYLIEHHH W YCKOPSHUH pEreHEepalyy,
BBI3BIBAEMBIX COZCpIKAIMMHUCA B TpoMOOIMTax (haxropamu pocta. OTBETCTBEHHBIM 3a 3TOT IIPOLECC SBISETCS
KOPPEKTHOCTh OTBETHOW peakuuu (uOpodnacToB M KosuiareHa. [IpakTuka mokasbiBaer, 4TOd()(EKTHBHOCTH
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HpOLEYpHl 3aBHCHT OT ONTHManbHOW (QYHKIMHM (HUOPOOIACTOB:  NPHHU3KOH aKTHBHOCTUKOCMETHYCCKHI
o¢deKT HemoCTaTOYEH, AaloBBINIEHHE -- HA000pOT, NPHUBOAMUT K 0OpasoBaHWio Mukpompamos (4,5)
PerynupoBanne SHIOTEHHBIX MeTaOOJIMYECKHX HPOIECCOB MOXKHO KOPPUTHPOBATH C IIOMOIIBIO HAPYXKHOTO
o0JlydeHHsi BakKyTai3epa ¢ KpPOBBIO T'€IHI-HEOHOBBIM JIa3epOM C LEJbI0 ONTUMHU3ALUHM CTUMYJIHPYIOLIETro
addekra mrazmsl (puc?).

puc.2

o0nydyeHne BakyTaizepa ¢ IUIa3MOM refuii-HeOHOBBIM JiazepoM OOJyueHHe BakyTaif3epa MPOWU3BOIMIIM TelUii-
HEOHOBBIM JIa3¢pOM HHTEHCHBHOCTBHIO 5 MBT Ha BBIXOZ€ CBETOBOZA B Te4eHHHU 3-X MUHYT. [lox BIMHHEM Jla3epHOTo
o0JIydeHHsI IOBBIMIACTCA  IapUUAIbHOE HANPSKEHHEPACTBOPEHHOI'O 3HAOTCHHOTO KHCIOPOJ, YJIY4YIIAeTCSIero
MeTabosmueckas 3pPEeKTUBHOCTB C €ro NepeBOAOM B Oojiee peHTa0EIbHBINY TPOJIOHTMPOBAHHBIN pexxuM. B Hammx
HaOJIOZICHUSIX TPOMCXOAMIO OoJiee YCKOPEHHOE paccachlBaHHME Nallysul, YMEHbIIEHHEe OOJE3HCHHOCTH B MeECTax
BKOJIa 1 BBeJeHuUs npernapara. OtcpoyeHHbIe 3 (eKThl OKa3anuch 0osee Ka4eCTBEHHBIMH.

CyniecTBYIOT MHOTOUUCIICHHBIE UCCIIE0BaHMs, YKAa3bIBAIOLINE HA PErYIUPYyOUHi 3P GeKT HU3KOMHTEHCBUBOTO
Jla3epa B IIPOLIECCE BOCCTAHOBJICHUS PEreHEPaTUBHX IMPOLIECCOB HA YPOBHE KJIETOYHBIX U CYOKJICTOUHBIX CTPYKTYP
(1,2,3).

Coeps! ucnons3oBanust HJIT B kocmerosnoruu -- mro0ble KOCMETHYECKUE TPOLEAYPHI, BBI3BIBAIOIINE [TOBPEXK-
JCHUE KOXKHOTO MOKPOBa M TPeOyIOIINE MATKOTO BOCCTAHOBHTEIHOIO NEepHoia. MeTOoMO0JIOTHs IPOrpaMMHUPYETCs
B3aBUCHMOCTH OT BHJA MPOLEAYPHI.

OO1wen3BecTHa TPOLEAypa DICKTPOINMWIALMN, B IpoLecce KOTOPOil Ha MeCTe BBENEHMS OSJIEKTPOAA MOXKET
o0pa3oBaTbCs OTEK, NMOKPACHEHHE WM Ja)Ke JJICKTPOOXKOI C BO3MOXKHBIM Pa3BUTHEM MHKpolupama. IlonoOHble
no6ouHble 3(Q(GEKTHl BO3HUKAIOT Ja)e IPU TOYHOM COONIOJACHUH YCIOBUI MpPOLIEAYpPHI,B TOM 4YHCIe, Bpke y
ONBITHBIX MacTepoB smwisinuu. [loctnpouenypHas o0pabOTKa KOXH TeIMH-HEOHOBBIM JIa3epOM CYILECTBHHO
YMEHbBIIAET BBIPAKEHHOCTh OTEYHOCTH W BOCIHAJEHHs, HPKTHYECKHUIIPEAOTBpAllas HEXKeNaTelIbHbIe MECTHBIE
peakimu koxu. (puc 3.1 - 3.3.)

puc.3.1
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puc.3.2 puc.3.3

Taxum o6pa30M, HIIT OPOABJIACT MOJIC3HBIC CBOICTBa B pea6I/IJII/ITaI.[I/IOHHOM nepuoac, 4TO BbIPAKACTCA B
YMEHBIICHUN Oouteit u YIy4dlI€eHUH BOCCTAHOBUTCIIbHBIX IMMPOLECCOB.

Optimization of Regenerative Processin Cosmetology with Low Intensive Laser Therapy

L. Mzhavia, E.Semenishcheva, L. Elbakidze
“Health Center”, Department of Laser medicine

In order to eliminate inflammatory response syndeppredict complications, accelerate and optimegenerative
period after cosmetic intervention, Low Intensivasker Therapy should be performed after manipulation

Under the observation were: 42 patients with ¢apilpathology, in 18 patients plasma lifting wasfprmed and in
30 patients — electric hair removal.

The study was conducted with distant Low Intendieser Therapy during 3-5 minutes, 3-5 procedurestéct

method was used with infrared laser during 3-5 teisu3-5 procedure.

Protecting and correcting effects of Low Intensivaser Therapy during regenerative period after ebiem
intervention were observed.
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Complex Treatment of Post-Injection Phlegmon Using Plasma
Scalpel and Radiation

S. Jaiani
“Health Center”

Over recent years the strong increase in the nupfiqeatients with post-injection phlegmon has bekserved.

The main cause of the post-injection phlegmon msgis the neglect of aseptic and injection tealaiq

The urgent operation, adequate local treatmemgalgth the general therapy highly improves theoxeey rate and
decreases the duration of hospitalization. Thestagpplication of plasma flow new method has sigaiftly
improved the treatment outcome.
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Oxidative Stress in the Pathogenesis of Vitiligo

Tsiskarishvili N.I., Katsitadze A.,Tsiskarishvili N., TsiskarishviliTs., Cyitanava L
TSMU, Dermatology and Venerology

The author has presented a short literary reviewanefof the pathogenetictheories of vitiligo (theof biochemical
alterations), which is based on the oxidativesstr According to this theory, accumulation oftthéc free radicals
in the melanocytes induces their destruction. Highcentration of Nitric Oxigen( NO) in melanocytasd in serum
of vitiligo patients confirms the possible role tbfs oxidant in melanocytic self-destruction. Thereased level of

free radicals in melanocytes can provoke defedjoptosis with the subsequent release of aberarsins.
These proteins play a role of autoantigens, whidurn actuates the autoimmune reactions.

Revealed intracellular reliable imbalance in théaxidative equilibrium along with the destructiof epidermal
cells indicates the significant role of the oxidgatistress in the pathogenesis of vitiligo, and addiout positive
effect of antioxidants in the treatment of vitdigconfirm the participation of oxidative stressthe complicated

pathogenesis of vitiligo.
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Innovative Transdermal Capilar Sclerotherapy by EXOTHERM 980

G.Donadze, L. Mzhavia, E.Semenischeva
“Health Center”

Laser EXOTHERM 980, diode laser with 980 nm radiativave length and 25 watt power was used to destro
dilated capillaries via transdermal approach. diaeneter of capillaries was 2-3 mm. It was obseed the
procedures are painless and correct - no tracgigificant skin lesions were detected.

@OGHIOGOS:

1.  Endovenous laser ablation (980 nm) of the small saphenous vein in a series of 147limbs with a 3-year follow-up.
Desmyttere], Grard C, Stalnikiewicz G, Wassmer B, Mordon S.
Eur ] VascEndovasc Surg. 2010 Jan. Epub 2009 Oct 15.
2. 2,Treatment of recurrent varicose veins of the great saphenous vein by conventional surgery and endovenous laser ablation.
Van Groenendael L, Van Der Vliet JA, Flinkenflégel L, Roovers EA, van Sterkenburg SM, Reijnen MM.
] Vasc Surg. 2009 Nov
3.  Endovenous thermal ablation of superficial venous insufficiency of the lower extremity: single-center experience with 3000 limbs
treated in a 7-year period.
Ravi R, Trayler EA, Barrett DA, Diethrich EB.
] Endovasc Ther. 2009 Aug
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IlepecTpanBaemble KMAKOKPUCTAUIHYECKHE JIa3epPbl

I'. Ilempuaweunu, A. Yanuweunu, I'. Yunasn
Huncemumym Kuoepnemuxu I pysunckozo Texnuueckoco Ynueepcumema

JlazepHble MCTOYHHMKM CBETa BOCTPEOOBAHBI BO MHOTHX C()epax UEIOBCUCCKOW AEATCILHOCTH, BKIKOYAS MEIH-
nuHy. VX OTIMYUTENnbHBIC CBOMCTBA, HEAOCTHXKUMBIC U1 BCEX NPYTUX UCTOYHUKOB, - 3TO MOHOXPOMATHYHOCTH,
KOT€PEHTHOCTh M Yy3Kasl HAIpaBJICHHOCTb W3JyY€HHUs, OTPOMHAasi KOHLEHTpAaLUs CBETOBOW JHEPTUM HA EAUHHILY
IUTOINAAM W TUTAHTCKAas MOIIHOCTh CBETOBOIO HMITYJIbCA B MMITYJILCHOM pexuMme. HambGonee pacnpoctpaHEHHBIC
THUTIBI JIA3EPOB CIIOCOOHBI M3IIyYaTh CBET HAa OJTHOW CTPOTO OTIPEeIEHHON IIIMHE BOJHBI, pekKe — Ha HECKOJIBKUX, B TO
BpeMsI Kak JJIsi MHOKECTBA 3a7ad HEOOXOIMMEI JIa3ephl, IUIAaBHO WIIM CTYNEHYATO MepecTpauBaeMble B TpeOyeMoM
JUara3oHe [UIMH BOJH.

Kunkoxpucrammmaeckuii (KK) masep Bmepsoie 6b11 mpomemonctpuposad B 1980Toay [1], HO cram o6bekTOM
aKTHBHBIX UCCIIENOBaHMi TobKO crycts 20 jiet, Koraa mposiCHUINCh (BU3MYecKre NPUHIUIBL ero padoTel. Ocoboe
BHUMaHHE HccieoBaTeNIel yaemsuIioch IMEHHO BO3MOYKHOCTH TTOJTYYEHUS IEPECTPOIKH TMHBI BOTHBI.

JlazepHas renepaunst B JKK ocHoBaHa Ha (OTOHHBIX cBoicTBax ciost xoiectepuueckoro JKK (XXKK) [2].
VY nnunénnbie Mosiekyibl XJKK 00pa3yroT mepruoandeckyro CTpyktypy (puc.l), oTpakaromnryo cBeT OnpeaeiéHHOrO
nmuanazoHa. Ecnu B Takoit JKK 1o0aBieH COOTBETCTBYIOIIMI JIFOMUHECIIGHTHBIN KPAacUTElNb, TO CJIOM mpuodpeTaer
CBOCTBA Ja3epHOW AKTHBHOW CpEIbl C paclpelesiEHHOW OOpaTHOW CBSI3bI0 M NMPH BO3IACUCTBUM JIyda HAKAYKH
crnocobeH reHepupoBath JiazepHoe wusnydenue (puc.2). JiMHAa BOJHBI TE€HEpPAIMH ONPEAEIACTCS IEPHOIOM
ctpykrypbl (marom crupann XOKK) wu mokasaremsimu mpenomiiernst JKK. Baxso, uro cospemennsie XJKK
MO3BOJISIFOT MCCIIEZIOBATENI0 3ajaBaTh IIar COHpald B J000H o00JacTH OT yibTpaduonera 0 NalbHEH
HHpPaKpPacHOH ¢ TOYHOCTHIO IO HAHOMETPA, a TAK)KEe W3MEHATH €r0 BHEITHNMH BO3ICHTBUSAMHU. A CIIEZOBATEIHHO,
YIPABJIATH JUIMHOM BOJIHBI JIa3€PHOM I€HEPALIUH.

|—1/2 wara cnupanmu —|

Puc.1. [lepuoouueckasn cmpykmypa X)KK.

Bbtn mpeasiokeHsl METOIbI nepecTpoiiku AauHbl BoaHbl JKK na3epos ¢ momolsio u3MeHenus Temneparypbl KK
[1], mpumoXkeHHS 3MEKTPHUISCKOrO, MArHUTHOTO M aKycThyeckoro mojed [3,4] m mexaHuueckoro cxatus [5].
Heckosbpk0 METOOB IIABHOI M CTyMeHYaTo# mepectpoiiku LiuHbl BOJHBI KK 1a3epoB GbUIO MPEIIORKEHO U HAMH,
a 9KCIIEPUMEHTAIIBHO PEATM30BaHO B COTPYJHUYCCTBE C UTATbIHCKUMHU Kojuieramu u3 Y uusepcutera Kanabpuu. O6
9TUX MCCIICIOBAHHUAX PACCKA3AHO HIKE.

[eHepauua

Jly4 Hakaukun

KK
C KpacuTteniem

Puc.2. Cxema nazepnoui cenepayuu 6 XOKK.

1. ®oTouHAYUMPOBAHHAS NepecTpoiika.
Hexotopeie XOKK matepuansl, comepkamue B cedbe GoToTpanchopMupyeMbie MOJIEKYJIIBl, MEHSIOT IIar CIUpPaIH
[0/ BO3JIEHCTBUMEM CBeTa OMNpeAeNEHHbIX AMUH BoJH. Mbl ucnosszoBann XOKK Ha ocHOBe a30- M a30KCH-

50



Jogmodgdos

COCIMHEHUH, YyBCTBUTECIBHBIX K (PHONETOBOM M CHHEH 00JNacTsSM BHOMMOTO CIeKTpa. Beum co3maHbl ja3epHbIC
XKK sueiiku, criocoOHbIE T€HEPUPOBATh B KPACHO-XKEITOM 00acTH IpH Hakadke BTopoii rapmonukoit Nd:YAG
nazepa (532am) [6]. JuMHBI BOJIH HAKAYKH M T'€HEPAIMH CIIENHMAIbHO ObLIM BHIOPAHBI B IHANA30HE OTCYTCTBHS
gyscTBUTeIbHOCTH XOKK. Jlnms momydenus mmaBHOW mepectpoiiku cimoir XJKK ocBemancss 0OBIHBIM (HOIETOBEIM
6o cuauM cBetoaunoaoMm (puc.3, a).Msmenenue criektpa reneparuu aisi XJKK Ha ocHOBe a30-COeIUHEHHsS MPU
9KCO3UNUHU (HUONIETOBBIM cBeToano oM (4051m) mokaszano Ha puc.3, b.Ha BcTBke moka3aHo Bpemsi SKCIIO3MIUH B
CEeKyHJaX M MUHYTaX JJIs KaKIO0 MuKa reHeparuu. [loiaydyeH casur nmuka ¢ 666Gim mo 633M mpu ocBeumicHUU B

teyenue 1,5mun.

CeeTogmog,

405HM 4
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Puc.3. Cxema pomoynpasnsemoii nepecmpotixu (8) u ynpasienue nuxom cenepayuu 01 KK na ocrnose azo-coeounus (b).

466HM
o FeHepauua
" Hakauka
JNazepHasn A4yenka
a
Ucnons3oBanne X)XKK Ha ocHOBe

A30KCHU-COCAUHCHUA TMO3BOJIMJIO IMOJYYHUTH

oOpaTHMBI  TIpoLiece

¢dororpanchopmanyu u, B pe3yibrare, nepectpoiiku. Capur muka ¢ 647am 1o 57%M HaOIrOIANCS PH OCBEIICHUU
CBETOAMOAOM ¢ AnuHO# Bomubl 405HM (pric.4,a), u 0OpaTHBIN CABUT MPU OCBEIICHUH CHHUM (466HM) cBeTOANOIOM

(puc.4,b).
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Puc.4. Cosue nuxa 2enepayuu ons JKK na ocrose azoxcu-coedunerus npu sxcnosuyuu guonemosvim (a) u cunum (D) ceemoouodamu.

2. IIpocTpancTBEeHHO-TIEPEMEHHBIH AT CIIMPAJIH.

MeToa OCHOBaH Ha CTaHAAPTHOM crocoOe monmydeHus 3afanHoro mara crmpanud XJKK ¢ momomrsio moxbopa
KOHIIEHTPAIIUN ONITHYCCKU aKTUBHOW M0OABKH, HO B OPHTHHAILHOM mpuMeHeHuN — B ciioe XOKK co3man rpaaueHT
KOHIICHTPAIIMH W, CIICMOBATEIFHO, MEHSIOIINICA B0 cios mmar crmpand (puc.5,a). [lepectpoiika okomo 35aM
noydeHa mepemernenneM XOKK sueiikn oTHOCHTENBHO Jiyda Hakauku(puc.5,b) [7]3ToT pesyabrar momydeH mpu
HCTIOJIB30BaHUH OJHOTO JIOMHHECIICHTHOTO KpPacHTENs, a NPUMEHHB IS Pa3lIMYHBIX KOHIEHTPAIMA ONTHYECKH
aKTUBHOU 10OABKM pasziIMyHBIE KPACUTEIH, YAAJIOCh MEPEKPHITh TUAIa30H OT OJIMKHETO ynbTpaduoneTa MOUYTH 10
KOHI[a BUAUMO# obmactu (370-680aMm) (puc.6) [8].
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Puc.6. [lepecmpoiika nuxa zenepayuu npu npOCMPAHCMEEHHOM NepemMeujeHuU Itk ¢ nepemMeHHbIM Wa2oM U
NPOCMPAHCMBEHHBIM PACHpedeleHueM COOMEEMCMBYIOWUX Kpacumeneu.

3. IlepecTpoiika B Tpéxcaoiinom X7KK nazepe.

Tpéxcnoiinbiit XJKK nazep [9-11] Obu1 co3aH HAMHU Kak MOMBITKA yaydlleHUs: cBoicTB 00bruHoro XOKK nasepa.
B ném nns mpeonmonenus npotusBopeunit mexay cTpykrypoil XOKK u nasepHOl akTUBHOHM cpenoi KpacuTellb
otnenén ot XOKK u momemén mMexny aeyms ToHkumE cinosmu XJKK (puc.7,a). [lnst mepecTpoiiku TaKoro jiasepa
NIPUMEHEH ClenylolMid MeTold. B omHOM M3 Xxonecrepuueckux cio€B ucnosb3oBad XOKK ¢ mmpokoil mosocoi
cenekTUBHOro orpaxeHus. Bropoit cioit XOKK cnenaH ¢ onvcaHHBIM BbIIIE IPOCTPAHCTBEHHBIM U3MEHEHUEM Lara
crimpany. CHEeKTphl NMEepecTPONKH VIS INMPOKO H3BECTHOTO JIA3€PHOTO KpacuTesisl poaaMuH-6)K mnokasansl Ha
puc.7,b.

1,0
XK cnom _—
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A o 084
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\‘\‘ 5 0,6 -
b =
FeHepaymsa -
| g 04
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Puc.7. Cxema mpéxcnoiinoeo JKK nasepa (&) u cnexmp nepecmpotixu (b).
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Puc.8. Cnexmpuor cmynenuamo nepecmpausaemozo KK nazepa.

4. CtyneH4aras mepecTpoiika.

IMockonbky nazepnast KK stuelika npocTa u AemeBa B M3TOTOBJICHUH, ObIT IPEUIOKEH Jla3ep ¢ OJIOKOM CMEHHBIX
nazepHbix KK sdeek, HakaunBaeMbix OJHUM Jazepom [12, 13] [lns omeparuBHOi cMeHbl dazepHbie KK  stueiiku
MOTyT OBITh pa3MelleHbl BO Bpamiaromemcs Gapabane. Illar mepecTpoiiku — 10 SHM (OrpaHHYeH MIMPUHOW MHKA
JIa3epHOro M3aydeHus). s peMoHcTpanuu Obuta msrortosiena 31 masepuas XKK  sueiika, ¢ IOMOIIBIO KOTOPBIX
[PH KCTIOB30BAHUH ISl HAKAYKK a30THOTO JIa3epa yaajloCh ePEeKPHITh BECh BUANMBIH auana3oH (puc.8).

IlepecTpanBaemMble JKHJIKOKPUCTAJJINYECKHE JIa3ePhbl

G. Petriashvili, A. Chanishvili, G. Chilaya
Institute of Cybernetio§ Georgian Technical University

Methods of the cholesteric liquid crystal (CLC)das wavelength tuning are reviewed. A photo-indudeahge
in helical pitch value in the photo-sensitive CLGxmares is considered. A possibility of light camitrof lasing
wavelength with conventional light emitting diod@<€EDs) is shown. The second method employs thedarahn
technigue to modify cholesteric helical pitch byane of the chiral dopant concentration, but withaaiginal
architecture of the device: the cell is assembred way that allows a gradient of the dopant coma&an. Further,
the application of the chiral dopant concentratjoadient method for the three-layer CLC laser wagth tuning is
shown. In conclusion, a step tuning principle alloggvto overlap the all visible range is considered.
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On the Function, Anatomical Architectonics and the Specific M ovement of the Heart
and their Mathematical M odel

M. Rogava* |. Tavkhelidze**
* Health Center”, ** Iv.Javakhishvili Thilisi State University

In this article analitic representation of the “Quex” bodies and surfaces is given; It also déssichanges in the
form and movement of these objects over time. imwlork, a body is described that wraps aroundrase that has

a basic line of a toroidal line. In terms of sturet and in fact, this body and its movements aoseclto the

architectural structure and functioning of the modmodel of the heart.
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Thilisi Medical University, cooperation includes consul-
tations provided by the University Professors as well as
implementation of joint projects.

. All the major medi-
cal specialties are rep-
resented at the Health
Centre: ophthalmology,
otolaryngology,  gyne-
! cology, plastic, recon-
. structive and aesthetic
surgery, pediatric and
adolescents diseases, therapy, cardiology, neurology,
psychology, dermatology and allergology, minimally in-
vasive laparascopic surgery, laser therapy. The Centre

has café and pharmacy.

The Centre serves
both children and adults.
Patients can benefit from
overall state healthcare pro-
grams.

The Centre is well known for its charity work. For years
the Centre provides medical care to the population living
in the areas adjacent to the occupation lines, residents
of 20 villages have already received Centre’s assistance.
The Centre helps socially vulnerable population and
those affected by natural disasters.

The Health Centre is always at your service.

Address: Thilisi, Al. Kazbegi av. 14b Tel.

Registration: 214 44 05
Consultation: 214 44 06

also provides endocrinology, nephrology and functional
diagnostics, head and limbs vascular doplerography, ul-
trasound diagnostics, roentgenography and roentgenos-
copy, physiotherapeutic treatment by ‘Galvamat”.
Alongside the medical examination and diagnostics
the Centre offers well equipped fitness gym and ultra vi-
olet cleaning system swimmihg pool for kids. The Centre
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immediately begins to work at the Thilisi State Néadi Institute, at the department of hospital tpgras a
seniorlaboratory assistant, then continues as the assistant of the above mentioned department. Let her

rest in peace.
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In memory

We want to pay respect to the Doctor of MedicaleSces, Professor, Vice-president of Georgian
Scientific-practical Society of Internists, membsdrthe world organization of family medicine and
European Society of Cardiology Nodar Bakradze rofgssional therapeutist, considerate doctor and
outstanding person. After the graduation from thstilute, first he worked at Aleksandre Natishvili
Morphology Institute as a laboratory assistant {J9%hen he worked at the Thilisi Central Clinical
Hospital asa specialist of pathological anatomy (1960-1968). In 1968 Mr.Nodar was elected as the

97



Memory

docent of pathological anatomy department at Tbilisi State Medical Institute. During 1971-1978 he
was working at the department of Myocardial Infarction at Tbilisi Institute of Experimental and
Clinical Therapy, and during 1978-1985 he was working at the department of Hospital Therapy at
Thilisi State Medical Institute. During 1982-1986 he was working at the ministry of Health defense.
He was promoting the integration of out-patient-policlinical and family doctors’ institute in our
republic. In 1986 he founded the department of Emergency therapy with professors Kote virsaladze
and Archil Asatiani, which was the cornerstone for the development of primary medicine care in our
country. In 1992 with his colleges he also founded the private Medical Institute for therapeutists,
which aimed to prepare general practice doctors. In 1990 he participated at the International XIX
congress of Internists in Stockholm, where he presented the methods and results received after the
treatment and rehabilitation of patients intoxicated with unknown gas on the 9" of April in 1989.
This fact was of the statehood importance than the scientific for that period of Georgia. He is the
author and co-author of more than 150 scientific works, two monographies and one manual. From
2002 Mr. Nodar was the active member of the editorial board of the scientific practical Journal
“Cardiology and Internal Meidicine XXI”. He was awarded with the medal of honor. Let him rest in
peace.

Editorial board of the Journal “Cardiology and Ir¢rnal Meidicine XXI|”
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In memory

We want to pay respect to Phakhuti Tchanturia (1Z285) — professional therapeutist, considerate
doctor and outstanding person. After the gradudtiam Tbilisi State University, he began to workthe
neurologist of the polyclinic community at the Galodni Regional hospital, from 1986 he became tie fi
category neurologist. In 2003 he was awarded witkdal of Honor”. During 1995-2010 he was working
as the Chief of Gardabani Policlinic. From 201Ddéath he worked at the Sakvarelidze National €ent
of Disease Control and Public Health as the headhef programs’ coordinating group about drug
addiction prevency. Let him rest in peace.

Editorial board of the Journal “Cardiology and Intmal Meidicine XXI”
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In memory

We want to pay respect to the Doctor of medicakiwes, professor, Laureate of state premium,
Academician of Georgian Medical-Social Academy afieBces Soso Kapanadze (1936-2015) -
professional therapeutist, considerate doctor anstanding person. During 1962-1964 he worked at th
district hospital in the village Ghoresha as a docburing 1964-1966 - he was working at Thilisi
Hospital #7 at the department of Internal medi@reen ordinate. During 1966-1994 - he was working
the Ministry of health defense of Georgia, at thepartment of experimental and clinical therapy,
scientific -research Institute myocardial infaratiolepartment as an ordinate. In 1968-1975 he was
scientific worker. During 1989-1994 he was thedlag scientific worker, where he deserved much
authority and love. In 1994-2010 he was the deptitthe head of Emergency Cardiology Center. From
2002 Mr. Soso Kapanadze was the active memberreddditorial board of the scientific practical Jualr
“Cardiology and Internal Meidicine XXI”. From 201ill death he worked at the Emergency Cardiology
Center. It is also important to be mentioned that 8so Kapanadze worked as Thilisi chief therdpeut
in 1975-1996. For his productive scientific-reséanmork and public health defense he was awarded wit
the medal of honor by the president of Georgia.Himtrest in peace.

Editorial board of the Journal “Cardiology and Intmal Meidicine XXI”
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In memory
Dali Gabeshia (1943-2015)

Eminent figure of medical journalism had been wdrks the editor of “Medical Newspaper” for 36
years. She was the initiator of many interestingtises of it: “For the help of doctors”, “Internatial
contacts”, “Outstanding figures in Medicine”, “Pestive Medicine”, “Creator Students”, “Student’s
page”, “Our graduates”, “rare diseases”, etc. Dyihier editorship, many outstanding public figurEewr
country collaborate with the newspaper. The newspdpscribed the whole life of university; Thereswa
systematically published the leading issues ofrgifie, pedagogical and practical medicine; Student

involvement in editorial activity is important toemtion, thanks to Mrs. Dali. Let her rest in peace.
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In memory

We want to pay respect to Doctor of Medical Sciend¢&rofessor Teimuraz Kodua (1956-2015) —
professional therapeutist, considerate doctor artstanding person. During 1981 — 2000 he was wgrkin
as the subordinates’ assistant at the hospitedplyedepartment, from 2000 till 2006 he was a dboén
the above mentioned department. During 2006-2009vhe the head of the post-graduate degrees
department at the Institute of critical medicin@12-2012 - associate professor at the Euro-Casd&s
University under the specialty of media psychologgom 2013 till death was the associate profeskor o
the Internal Medicine Department at the Thilisit8tiledical University, president of Georgian Natib
Association of Gastroenterology and Hepatology,sident of Georgian Hepatic encephalopathy
Association. Let him rest in peace.

Georgian National Association of GastroenterologgdiHepatology,

Board of Georgian Hepatic encephalopathy Assomati
Editorial board of the Journal “Cardiology and Intmal Meidicine XXI”
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We want to pay respect to Merab Kvitashvili (1941182) — professional therapeutist, considerate
doctor and outstanding person. During 1964-196Wa® an aspirant of radiology department. After the
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b. 35309500

In memory

We want to pay respect to Makvala Aladashvili (1:2805) - professional therapeutist, considerate
doctor and outstanding person. After the graduatiom school with distinction she was enrolled in
Thilisi State Medical Institute. At first she workeat the polyclinic, then continued to work at tiy
emergency clinical hospital. Despite of great awlke she became a famous general doctor and
endocrinologist very fast. In 1980 she was asketh@sleputy of the head of Republic Hospital, then
1985 she was elected as the head of the InterndicMe Department. Mrs. Makvala was exceptional
doctor for neighbors, relatives and friends. Letrast in peace.

Kh. Patchkoria
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