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Low-level laser irradiation inhibits abdominal aortic aneurysm
progression in apolipoprotein E-deficient mice.

Gavish L, Rubinstein C, Bulut A, Berlatzky Y, Beeri R, Gilon D, Gavish L, Harlev
M, Reissman P Gertz SD.

Department of Anatomy and Cell Biology, The Hebrdniversity-Hadassah Medical
School, PO Box 12272, Jerusalem 91120, Israel.

AIMS: Increased early detection of abdominal aodieurysm (AAA) and the severe
complications of its current treatment have empdeabithe need for alternative
therapeutic strategies that target pathogenetichamesms of progression and rupture.
Recent in vitro studies from our laboratory haveveh that low-level laser irradiation
(LLLI) (780 nm) modifies cellular processes fundantaé to aneurysm progression. The
present study was designed to determine whetherl ltktards the progression of
suprarenal AAA in vivo. METHODS AND RESULTS: Highefquency ultrasonography
(0.01 mm resolution) was used to quantify the efffcLLLI on aneurysmatic aortic
dilatation from baseline to 4 weeks after subcutaseinfusion of angiotensin Il by
osmotic minipumps in the apolipoprotein E-deficiembuse. At 4 weeks, seven of 15
non-irradiated, but none of the 13 LLLI, mice hamtarysmal dilatation in the suprarenal
aneurysm-prone segments that had progressed t®%/3bBcrease in maximal cross-
sectional diameter (CSD) over baseline (P = 0.00bibher's exact test). The mean CSD
of the suprarenal segments (normalized individualinter-renal control segments) was
also significantly lower in irradiated animals (LLis. non-irradiated: 1.32 +/- 0.14 vs.
1.82 +/- 0.39, P = 0.0002 by unpaired, two-taileelst) with a 94% reduction in CSD at 4
weeks compared with baseline. M-mode ultrasound slabwed that reduced radial wall
velocity seen in non-treated was significantly rmftgted in the LLLI mice, suggesting a
substantial effect on arterial wall elasticity. CONJSION: These in vivo studies,
together with previous in vitro studies from thaboératory, appear to provide strong
evidence in support of a role for LLLI in the atbation of aneurysm progression.
Further studies in large animals would appear tdheenext step towards testing the
applicability of this technology to the human intentional setting.

Klin Lab Diagn.2009 Apr;(4):19-21.

[Platelet aggregatory properties in patients with chronic
pancreatitis and possibilities of correcting their impairments]
[Article in Russian]



Burduli NM , Gutnova SK.

The purpose of the investigation was to study imgaict of low-intensity laser therapy
(LILT) on platelet aggregatory properties in patgewith chronic pancreatitis (CP) on an
exacerbation. A total of 105 patients aged 36 tg&ats who were divided into a study
group (n = 60) and a control one (n = 45) were arath Thirty persons who formed a
healthy group were additionally examined. In thedgtgroup patients, drug therapy was
supplemented by LILT via various methods. The adrgroup received only drug
therapy. The investigation revealed that patientils @P on an exacerbation showed
diverse changes in platelet aggregatory propeidieards hyperaggregation. LILT was
ascertained to have a normalizing effect on platalgregatory properties in the study
group patients.

Kardiol Pol.2007 Jan;65(1):13-21; discussion 22-3.

Laser biostimulation in end-stage multivessel coronary artery
disease--a preliminary observational study.
\[Article in English, Polish]

Zycinski P, Krzeminska-Pakuta M, Peszviski-Drews C, Kierus A, Trzos E,
Rechcnski T, Figiel L, Kurpesa M, Plewka M, Chrzanowski L, Drozdz J.

Il Katedra i Klinika Kardiologii Uniwersytetu Medyoego, ul. Kniaziewicza 1/5, Lad

BACKGROUND: Low-energy laser radiation throughdisect influence on tissue repair
processes without heating effect may have vitalbirtgmce in the therapy of patients with
advanced coronary artery disease (CAD). AIM: Theoohuctory assessment of the
effects of laser biostimulation applied to patienith advanced multivessel CAD.
METHODS: 39 patients with advanced CAD were assigineean age 64.8+/-9.6, male
gender 64%, CCS class 2.5+/-0.5, EF=46+/-11%, 6&¥awhistory of acute myocardial
infarction), to undergo two sessions of irradiatadiow-energy laser light on skin in the
chest area from helium-neon B1 lasers. The timgadiation was 15 minutes while
operations were performed 6 days a week for ongm@&efore including the patients in
the experimental group a full clinical evaluatibasic biochemical tests, ECG, 24h
Holter recordings, 6-minute walk test, treadmifittasing Bruce protocol and full
echocardiographic examination were performed. Afterfirst and second period of laser
therapy with a one-month break between them anabgarameters with the initial
examination were measured. RESULTS: No side effesdsciated with the laser
biostimulation or performed clinical tests wereethtLower CCS class (2.5+/-0.5 -->
2.2+/-0.4 --> 2.0+/-0.4, p<0.001), higher exeraapacity (5.1+/-2.2 --> 5.8+/-2.2 -->
6.6+/-2.5 [METS], p=0.023), longer exercise tim&{2/-126 --> 286+/-127 --> 325+/-
156 [s], p=0.06), less frequent angina symptomsduhe treadmill test (65% --> 44% -
-> 38%, p=0.02), longer distance of 6-minute wakt {341+/-93 --> 405+/-113 -->
450+/-109 [m], p <0.001), lower systolic blood mee values (SP 130+/-14 --> 125+/-
12 --> 124+/-14 [mmHg], p=0.05) and trend towamss|frequent 1 mm ST depression
lasting 1 min during Holter recordings were not€@NCLUSIONS: An improvement of



functional capacity and less frequent angina symptduring exercise tests without a
significant change in the left ventricular functimere observed. Laser biostimulation in
short-term observation was a very safe method.é& aasouraging results should be
confirmed in a larger, placebo-controlled study

EMLA Laser Health J 2007;2:46-67
10th International Congress of the European Mediaakr Association (EMLA) Laser
Prague 2005

Successful treatment of finger atheroembolism wittow-level
laser irradiation (LLLI): report of a case.

Kazemikhou N. 1, Mokmeli S. 1, Gousheh S.J. 2, Madul-Hagh M. 3

1. Laser clinic, Milad hospital, Tehran, Iran.

2. Division of Reconstructive and Microsurgery, BldaBeheshti University of Medical
Sciences, Tehran, Iran.

3. Bagiyatollah hospital, Molla-Sadra St., Bagiyatio University of Medical Sciences,
Tehran

Atheroembolism constitutes a subset of acute attedclusion, in which, multiple small
deposits of fibrin, platelet, and cholesterol delanbolize from proximal atherosclerotic
lesions or aneurysmal sites. Ischemia resultingnfratheroemboli in extremities is
notoriously difficult to treat and circulatory disbance in these regions usually results in
amputation. During past 30 years, low-level ladeaige been widely used in medical
fields. Low-level laser irradiation in red and na#rared region, locally or intravenously
may result in vasodilatation, increased tissueysésh and neovascularization.

A 64 years-old Iranian man referred to our clinithwacute atheroembolism of right
index finger distal phalanx. There was no predisgpsardiovascular factor except for a
mild hypercholesterolemia, and physical examinati@s generally normal. During 12
sessions (about 30 days) of low-level laser thexaply infrared light, 980 nm/ 100 mW

and red light, 650 nm/ 30 mW, associated with 3ises of intravenous red light laser, 2
mW, ischemia disappeared and the finger was qoitmal. On 12 months of follow-up,

the patient was uneventful.

Our observations during treatment process confirthedesults of previous experimental
and clinical observations about LLLI effects onstis healing of ischemic areas
demonstrating that delivery of laser energy to igehemia-induced necrotic area may
have an important beneficial effect on patientshvatute thromboembolism of fingers,
preventing them from amputation or other invasiveggal interventions. However,
additional studies and more clinical evidences tarédoe needed to demonstrate the
various aspects of this application of lasers imliced practice.

Photomed Laser Surg006 Apr;24(2):111-20.




Photoengineering of tissue repair in skeletal and cardiac
muscles.
Oron U.

Department of Zoology, The George S. Wise Facultyife Sciences, Tel-Aviv
University, Israel. oronu@post.tau.ac.il

This review discusses the application of He-Nerlagadiation to injured muscles at
optimal power densities and optimal timing, whicasafound to significantly enhance
(twofold) muscle regeneration in rats and, evenanor the cold-blooded toads. Multiple
and frequent (daily) application of the laser i ttnad model was found to be less
effective than irradiation on alternate days. Isviaund that in the ischemia/reperfusion
type of injury in the skeletal leg muscles (3 histhemia), infrared Ga-Al-As laser
irradiation reduced muscle degeneration, increisea@ytoprotective heat shock proteins
(HSP-70i) content, and produced a twofold increadetal antioxidants. In vitro studies
on myogenic satellite cells (SC) revealed that pthatrapy restored their proliferation.
Phototherapy induced mitogen-activated protein defextracellular signal-regulated
protein kinase (MAPK/ERK) phosphorylation in thesells, probably by specific
receptor phosphorylation. Cell cycle entry and dbeumulation of satellite cells around
isolated single myofibers cultured in vitro was calstimulated by phototherapy.
Phototherapy also had beneficial effects on mousg, dog and pig ischemic heart
models. In these models, it was found that photafhe markedly and significantly
reduced (50-70%) the scar tissue formed after imoluof myocardial infarction (Ml).
The phototherapeutic effect was associated withuateoh of ventricular dilatation,
preservation of mitochondria and elevation of H3@-and ATP in the infarcted zone. It
is concluded that phototherapy using the correcarpaters and timing has a markedly
beneficial effect on repair processes after inprischemia in skeletal and heart muscles.
This phenomenon may have clinical applications.
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Abstract

The presentation covers fundamental operating principles of some of the most
widely used methods of low-level laser therapy (LLLT). It includes also recently
developed LLLT technologies and medical devices such as LLLT cardiovascular
and brain therapy, tissue regeneration and pain relive. The mechanism of LLLT
involving interaction with mitochondria. The effects of LLLT are wavelength
specific upon a known mitochondrial receptor (cytochrome C oxidase). Targeting
of this receptor results in formation of adenosine triphosphate (ATP), enhanced
mitochondrial survival and maintenance of cytochrome C oxidase activity

Likars'ka sprava. 2001, (5-6): 111-114.

Evaluation of quantum therapy for the treatment ofstable angina
[Otsinka efektyvnosti vplyvu kvantovoi terapii narpbig stabil'noi stenokardii].

A total of 68 patients were examined. Of thesehad functional class (FC) | stabile
angina, 23 presented with FC Il angina, 24 had FF@ngina. Instituted in the control
group patients (n = 30) was standard antiangirebthy (SAT). Laser therapy against the
background of SAT employed has been found to imprthe functional state of the
myocardium, enhance tolerance to physical loadgrome indices for intracardiac
hemodynamics. HeNe laser irradiation has an anaiggceffect. Patients with FC I-llI
exertional angina can derive benefit from laserapg due to its cardioprotective effect.
Positive hemodynamic shifts were accompanied byrorgment in general health of
patients manifested by lower frequency of anginaci&s and episodes of pain-free
ischemia of the myocardium. Laser therapy had gecebn relation between painful and
painless ischemia of the myocardium as evidenced pyedominant decrease in pain-
free episodes of myocardial ischemia, this beimgueed as a prognostically favourable
fact.

Klin Med (Mosk). 2003;81(1):24-7.

[Clinico-functional efficacy of medicinal and phota stabilization of cell
membrane in patients with angina pectoris]

[Article in Russian]

Vasil'ev AP, Senatorov IuN, Strel'tsova NN, Gorbunova Tlu.

Modification of erythrocytic membrane and the trandclinicofunctional indices were
studied in 90 patients with angina of effort (FQ/)-in the course of treatment with a
combination of membranoprotective drugs (groupniagneto-laser radiation (group 2)
and imitation of laser radiation (group 3). In pats of groups 1 and 2 the treatment
resulted in stabilization of cell membrane acconmghrwith a hypotensive effect and
increased exercise tolerance due to more effectivéiac performance.



Chin Med J (Engl)2004 Oct;117(10):1476-80

Low-power Helium-Neon laser irradiation enhances the
expression of VEGF in murine myocardium.
Zhang WG, Wu CY, Pan WX, Tian L, Xia JL .

Department of Anatomy and Histoembryology, Pekimgvdrsity Health Science Center,
Beijing 100083, China. zhangook@yahoo.com.cn

BACKGROUND: Low-power helium-neon (He-Ne) lasersvl@abeen increasingly
widely applied in the treatment of cardiovasculesedses, and its vasodilation effect has
been proven. The aim of this study was to deternieeeffects of low-power He-Ne
laser irradiation directed at the precardial regpdWistar rats on capillary permeability
in the myocardium and the expression of myocandaalcular endothelial growth factor
(VEGF). METHODS: Sixteen rats were divided randormjyo control and irradiated
groups (n = 8, each). A He-Ne laser (632.8 nm) aygsied to the irradiated group with a
dose of 60.5 J/cm(2). Ferritin was perfused inte kft femoral vein and capillary
permeability was examined under an electron miapsc VEGF expression in the
myocardium was investigated by immunohistochemmathods, RT-PCR, and image
analysis. RESULTS: The ultrastructures of the mydie& capillaries were examined.
Compared to the control group, more high-densigngtes (ferritin), which were present
within the capillary endothelium and the mitochaods of myocardial cells in the
internal layer of the myocardium, were observethm irradiated group. VEGF staining
of the myocardium was stronger in the irradiateougrthan that in the control group.
The optic density of the irradiated group (0.246 3:015) was significantly higher than
that of the control group (0.218 +/- 0.012, P <5).CFinally, the levels of RT-PCR
products of VEGF165 mRNA were 2.79 times higheriadiated rats than in the control
rats. CONCLUSIONS: Our study demonstrates that leddser irradiation (in doses of
60.5 J/cm(2)) increases myocardial capillary peibiigyaand the production of VEGF in
myocardial microvessels and in myocardium. Our tystovides experimental
morphological evidence that myocardial microcirtiola can be improved using He-Ne
laser irradiation.

Fifteen-year experience with low-energy laser appations for patient
treatment in emergency-care clinics

Nemtsev, Igor Z.Lapshin, V. P.
Proc. SPIE Vol. 2100, p. 284-291, Cell and Biotes€ptics: Applications in Laser
Diagnostics and Therapy, Valery V. Tuchin; Ed.

Low energy lasers have been successfully appliedhe treatment of more than 10
thousand patients in the Sklifosovsky Scientifics&ach Institute for Emergency
Medicine. We have reviewed and generalized thelteesi clinical investigations of 34
patients with trauma of motor-locomotive system, ddiients with muscular atrophy
occurred as a result of lower extremity fractureniobilization, 124 patients with burns



and of 88 post-infarction patients with ischemicatiedisease, who underwent laser
therapy with He-Ne laser, NUltra-Violet and GaAs Infra-Red lasers.

INFLUENCE OF LOW DOSE LASER HERAPY ON ENDOTHELIAL

FUNCTION IN PATIENTS WITH CAD
S. Belousov, E. Galperin, E. Smetova

The purpose of this study was the evaluation adrit relaxation ability in 15 patients
with CAD before and after the course of infrareselatherapy. 18 controls (healthy men).
With high-resolution ultrasound and impulse wavepmler we measured the increasing
of volumic velocity flow (%) of the arteria popldeat rest and during reactive hiperaemia
(with increased flow causing endothelium-dependditatation). In controls flow-
mediated mean dilatation was normal. Endotheligfutyction is present in majority of
patients with CAD, flow-mediated dilatation was rhueduced of absent. Course of
infrared laser therapy was benefit to restore dralatl function in patients with CAD.

Vopr Kurortol Fizioter Lech Fiz Kult. 2003 Jul-Aug):10-3.

[Efficacy of laser therapy in patients with ischemt heart disease]
[Article in Russian]
Vasil'ev AP, Strel'tsova NN, Senatorov IuN.

Modification of erythrocytic membrane and the trandclinicofunctional indices were

studied in 93 patients with angina of effort (FG&/)-in the course of treatment with laser
radiation (group 1) and imitation of laser radiati@roup 2). In patients of group 1 the
treatment resulted in stabilization of cell memleraaccompanied with positive
cardiodynamic changes.

Klin Med (Mosk). 2002;80(4):31-3.

[Diagnostic implications of changed red cell counin low-intensity laser
radiation of blood in elderly patients with coronary heart disease]

[Article in Russian]
Simonenko VB, Siuch NI, Vokuev IA.

Intravenous laser therapy in combination with mationn was conducted in 41 elderly
patients with coronary heart disease (633 nm, 1 M4 mW/cm2). The study of
gualitative and quantitative (osmotic resistanceytheocyte indices of blood
demonstrated the change of erythrocyte numberrguleting blood by the third laser
procedure. Frequency of these changes correlatddduration of the treatment course.
Intravenous laser therapy had a wider spectrumffetts on erythrocyte number than



medication. Changes in erythrocyte number in thepperal blood upon intravenous
laser radiation reflects efficiency of treatmentofonary heart disease patients.

Vopr Kurortol Fizioter Lech Fiz Kult2001 Jul-Aug;(4):3-6.

[The efficiency of low-intensity laser radiation inthe treatment of arterial
hypertension complicated by ischemic heart disease]

[Article in Russian]

Shuvalova IN, Klimenko IT , Svinina NG, Tsereteli MV, Zankina VG, Miasoed FR

The efficiency of low-intensity laser radiation (IR) was studied in the treatment of 291
patients with arterial hypertension and ischemirhdisease. Clinical grounds are given
for use of LILR red and infrared rays in rehabtlda of hypertensive patients with
ischemia. The rehabilitation regimens can be diffiéated according to the disease
severity, type of hemodynamics, state of cerebraliation.

Vopr Kurortol Fizioter Lech Fiz Kult. 2001 Nov-D€6):10-3.

[Laser irradiation in the treatment of ischemic heat disease]

[Article in Russian]

Vasil'ev AP, Strel'tsova NN, Senatorov IuN.

Cardiodynamic changes due to beta-blocker cardediid low-intensity infrared laser
radiation were compared in 115 patients with isdcetmeart disease (IHD). The
comparison has shown a similar positive effect @art contractility and diastolic

function. This gave arguments for feasibility oféa beam usage as a neurohormonal
modulator in IHD patients to reduce cardiac rematioh and prevent cardiac failure.

Vopr Kurortol Fizioter Lech Fiz Kult. 2003 May-J|8):22-5.

[Antioxidant action and therapeutic efficacy of lar irradiation of blood in
patients with ischemic heart disease]

[Article in Russian]
Volotovskaia AV, Ulashchik VS, Filipovich VN.

Laser irradiation in therapeutic doses (gamma =&38M, 14 mW) has an antioxidant
effect in blood irradiation in vitro as shown bytigation of superoxide dismutase (SOD)



which is a key enzyme of the antioxidant system $Gnd suppression of lipid
peroxidation. Adjuvant supravascular He-Ne laseadiation of blood in combined
therapy of 82 patients with ischemic heart dis¢#3B) produces a positive trend in the
clinical picture, hemostasis, lipid metabolism,ddaSOD activity. Thereby, this method
of laser hemotherapy is recommended for use in fldbents. The dependence of the
treatment results on the initial blood AOS neces$s# consideration of AOS state in
deciding on laser therapy in this group of patients

Vopr Kurortol Fizioter Lech Fiz Kult. 2002 Jul-Aug):9-11.

[Use of infrared laser therapy in patients with isbemic heart disease
associated with diabetes mellitus type 2 in healttesort]

[Article in Russian]
Zin'kovskaia TM, Zavrazhnykh LA, Golubev AD.

Infrared laser therapy (300 Hz) combined with batherapy and patients' education is
more effective than standard sanatorium rehabditian patients with ischemic heart
disease associated with diabetes mellitus typ&.898 patients showed good response
manifesting in less frequent anginal attacks, ef@smf pain and painless ischemia and
lower doses of antianginal drugs. Systolic andtdlasarterial pressure lowered by 18
and 10 mm Hg on the average, respectively. Multiafibdrehabilitation of IHD patients
with type 2 diabetes mellitus improves hemostasigyohydrate and lipid metabolism.
Coronary circulation response lasted for 24 weeks.

EFFECTS OF LASER THERAPY ON VENTRICULAR AND
SUPRAVENTRICULAR EXTRASYSTOLES IN PATIENTS WITH
ANGINA PECTORIS OF 1-3 FUNCTIONAL CLASSES

V.A. Lyusov, K.G. Khutchumova, Y.N. Fedullaev
The Russian Medical State University, Moscow, Raissi

The aim of the present investigation is to studg #ffect of low level laser on
extrasystoles. The amount of citrasystoles is teggd before treatment and on the 10th
day after the therapy. 64 patients with angina grectunderwent laser therapy. We
registered patients with more than 200 supravenaiextrasystoles and with more than
100 ventricular extrasystoles before our therafhe reatment was carried out the keep
of GaAs laser - "Elat” (890 nm) with pulse reginiée region of projection of carotide
sinuses and heart were irradiated with pulse repetiate 150 - 300 Hz with expositions
20 min. The amount of extrasystoles was countedHbiter monitor device. Laser
therapy lessened supraventricular citrasystoles 868,4+29,6 to 134,6+£21,8 (p<0,001)
and ventricular extrasystoles - from 182,1+31,31¢b+16,3 (p<0,05) in patients with 1-
3 functional class. We observed a decreased nuofbextrasystoles in 2 FC by 39,9



percent and by 13,7 percent, respectively. On pativith 3 FC - by 38,7 percent

(p<0,001) and by 13,3 percent (p<0,05), respectivEhis effect could still be observed

after two months after the treatment. The resutiswed, that laser therapy lessened
extrasystoles and that it can be applied as amcteflemeans when treating ventricular
and supraventricular extrasystoles in patients aitjina pectoris 1-3 FC.

THE EFFECTIVENESS AND INFLUENCE ON RHEOLOGICAL
BLOOD FEATURES AND ENDOTHELIAN VESSELS FUNCTION OF
INFRARED LASER THERAPY IN PATIENTS WITH ANGINA
PECTORIS

T.M. Zenkovskaya, O.A. Matronchick, F.A. KhairubinA.D. Kats
Hospital of War Invalids, Perm State Medical AcageRussia

One can observe the impairment of endothelian \efsaction (EVF) and rheological
blood features (RhBF) in patients with various ferafi ischemic heart disease. The task
of this investigation is the study of infrared latigerapy (IRLT) influence to RhBF,

EVF; the dependence of treatment effectiveness &bave stated functions. 58 patients
with stable angina pectoris Il and IV functionédss where under supervision. IRLT
was performed by means of USOR and ASOR-2K appzweith rate 300 Hz, the
procedure lasted 10 minutes and it was given 184ginfio evaluate treatment
effectiveness and its dependence on RhBF we hadedterythrocyte aggregation (EA),
we have counted erythrocyte aggregation coeffiieAC), the erythrocyte flowing

(HF), it was marked by the index of flowing (IHEpontaneous thrombocytcs
aggregation (SThA) before and after IRLT and capylifragility test (CFT). Before

IRLT EAC was 0.78+0.04, after it was 0.89+0.06 (B%), standard - 1.0. Before IRLT
1EF was 80,44+0.96%, after it was 90.47+0.91% (@s)0.SThA was higher standard in
the majority of patients before therapy. It deceebafter the therapy. After CFT SThA
reduced in patients given IRLT (25.81+1.50%, 20(891% and 17.51+0.11%). The
lowering of SThA did not occur in patients treatedy with medical preparations. The
IRLT was effective in 91.7%. The effect of therapgs higher in patients with reliable
lowering of EA, SThA, increased IEF. Therefore lR&T is highly effective method of
angina pectoris treatment and improves rheologicgerties of blood and endothelium
vessels function.

RESULTS OF 10-YEAR USE OF LOW INTENSITY LASER THERA PY
AND CONVENTIONAL TREATMENT OF PATIENTS WITH
STENOCARDIA

G.W. Babushkina, .M. Korochkin, A.V. Kartelishev
Bashkir Medical University, Ufa, Russian State MadlilUniversity, Moscow, RF



The improvement of treatment and rehabilitatiopatients with CHD remains to be a
vital problem in cardiology, as morbidity, disatyland mortality rates keep steadily
growing. However, insufficient efficacy of therapieumethods, the development of
retraction to antianginal drugs, their intolerantagke medical men search for the new
methods of CHD treatment, nonmedicamental onessna. This paper presents the
results of 10-year observation over two groupsatigmts with CHD (the main and
control). 280 patients, who underwent a coursaséil therapy (LT), have been included
in the main group (A), the control (B) 155 patieh#s/e been treated conventionally.
Prospective observation demonstrated new casesutd emyocardial infarction (AMI),
mortality from CHD as well. There were 26 casesaMf (Il, 9 cases per 1000
population a year) in the main group, 27 AMI ca@¥4 per 1000 people a year) in the
control over the observation period. The analyéihi® acute attack and AMI
development incidence in Il - IV functional clag&y) stenocardia patients for 5 years
before and after LT annual course demonstratedhlegtatients who underwent the
repeated antirelapsing course of low intensity Wfirty remission showed reliable
advantage (p<0,01 to p<0,05) of the method usedetisas its prophylactic effect to
prevent CHD progressing which was confirmed by bemical blood analysis (lipid
metabolism and rheologic properties). During theembation period there were 54
deaths: 8,9% in the main and 18,7% in the contrmlig. CHD was the main cause of
death in both groups which made 84% and 89.6% céispy of all death causes.
Mortality rate was 17,4 and 32,6 respectively @@QLpopulation a year (p<0,01). On the
whole, prospective analysis of the obtained datavel that LT course is directly
dependent on its type and frequency of repeateseswand enables to prolong
therapeutic remission of CHD by 2,5 times on therage. Thus, low intensity LT is a
method of choice for patients suffering from diéiet forms of angina pectoris and is
carried out either in combination with conventiodalg therapy or alone.

Cardiovasc Radiat Med 999 Jul-Sep;1(3):265-9.

Augmentation of the expression of proangiogenic genes in
cardiomyocytes with low dose laser irradiation in vitro.
Khanna A, Shankar LR, Keelan MH, Kornowski R, Leon M, Moses J Kipshidze N.

Medical College of Wisconsin, Milwaukee, USA.

BACKGROUND AND OBJECTIVE: Several reports suggdmittiow power red laser
light (LPRLL) is capable of affecting cellular pesses in the absence of significant
thermal effect. The objective of the present stwdg to determine the effect of LPRLL
on proliferation of fetal cardiomyocytes in vitrachon the expression of proangiogenic
genes, transforming growth factor-beta (TGF-betagl vascular endothelial growth
factor (VEGF). STUDY DESIGN/MATERIALS AND METHOD®SAII cell cultures
were irradiated with single-dose LPRLL using a He-@¢dntinuous wave laser (632 nm)
with different doses. The effect of LPRLL on new BNynthesis was studied by 3H
thymidine-incorporation assay. VEGF and TGF-betaression by cardiomyocytes was
studied by reverse transcription-polymerase cheaiction (RT-PCR). RESULTS: We
observed that a dose-dependent increase in cardyt®g proliferation can be obtained



with LPRLL and that there is a significant increas&EGF and TGF-beta mRNA
expression by cardiomyocytes. CONCLUSIONS: Thesa aey have significant
importance leading to the establishment of new odsHor myocardial
photoangiogenesis and photoregeneration as wilhaso proliferation of cardiac
myocytes

Vopr Kurortol Fizioter Lech Fiz Kult. 1997 Sep-Q&i):9-11.

[The dynamics of the clinico-functional indices impatients with ischemic
heart disease under the influence of repeated cows of laser therapy]

[Article in Russian]

Vasil'ev AP, Strel'tsova NN.

Repeated courses of laser therapy given to patrgtitaschemic heart disease, angina of
effort class I-IV for 2 years brought about statation of coronary insufficiency and
improvement of clinical and functional conditiomdicrocirculatory picture of the bulbar
conjunctiva, coronary reserve improved. The treatrhad also a hypotensive effect.

INTRAVENOUS A LASER IRRADIATION OF BLOOD IN COMPLEX
REHABILITATION OF THE PATIENTS WITH ISCHEMIC HEART
DISEASE IN THE SENIOR AGE GROUPS

Y.M. Kazakov, L.A. Zvyaginceva, et al.
Ukrainian medical stomatological academy, Poltalkaaine

The problem of rehabilitation of the ischemic hehsease (IHD) patients remains
essential. Use of physical methods of treatmeth®fiven category of the patients in
connection with numerous lacks in drug treatmeaoligteral action, decrease of tolerance
with long treatment, sometimes their inaccessibibr continuous treatment) gets the
increasing distribution. 32 IHD patients are suaagkyfrom them 6 IHD patients had a
combination with arterial hypertension. Average agplore patients - 66+4 years. On a
background of a dietary nutrition and basic treatiwath nitrates have carried out an
irradiation of blood by the helium-neon laser thigbudight-guide in cubital vein with
capacity 1,5 mW, exposition - 30 minutes once farwlithin ten days. As a result of
complex treatment there has come an improvemesmicommon condition of the patients
was noted, normalization of rheological parametétsdood. Thus, intravenous laser
blood irradiation can be used for the treatmergatients with IHD in stage of the
ambulatory rehabilitation, including the patientshe senior age groups.



THE APPLICATION OF LOW -INTENSITY LASER RADIATION FOR
THE TREATMENT OF INFARCTIONAL PATIENTS WITH EARLY
ANGINA PECTORIS REFRACTERING TO THE DRUG THERAPY

Y.L.Gabinsky, Y.R. Yakovlev, S.V. Yakovleva
Yekaterinburg Infarction Centre, Yekaterinburg, Bas

The results of treatment by low-intensity laseriaidn of blood are given with taking
into account of individual sensitivity in proces$ laser therapy. 600 patients with
myocardial infarction and early angina pectorisQ(@tients simultaneously with drug
therapy were given laser therapy, 100 patients vgiven only drug therapy) were
examined. The selecting of dose of laser radiatiaa based on refraction index of blood
plasma in the field of laser radiatiam vitro. Before the starting of laser therapy, in the
middle of the course and at the end of it the siteealth was estimated according to the
theory of stress by Selie. In the group of patiergseiving laser therapy, the pronounced
positive clinical effect has been registered. Adaay to our data this effect reflects the
changing of blood coagulation.

EFFICIENCY OF INTRAVASCULAR BLOOD IRRADIATION WITH
HE-NE LASER IN PATIENTS WITH STABLE EFFORT ANGINA
PECTORIS DEPENDING ON FUNCTIONAL CLASS

A.l. Koryakov

Sverdlovsk Regional Clinical Psychoneurological pited of the Disabled Soldiers,
Yekaterinburg, Russia

The aim of this study was the comparison of antizalgeffect of intravascular He-Ne
laser irradiation of blood (ILIB) in patients wittiifferent functional classes of angina
pectoris. The tolerance to exercise was studietdimen with stable angina, functional
classes I-1l have been registered in 20 patients;tional classes IlI-1V - in 24 patients.
Four veloergometer tests both before and aftercthese of invasive treatment were
performed for every patient under circumstancett@f abolition drugs. All 44 patients
were randomized by the blind method into ILIB ardcebo groups. Nine men with the
slight angina pectoris and 15 patients with thefodiangina pectoris were subjected to 6
ILIB seances, the total course dose was 21,6:0\WeJused the He-Ne laser radiation
(wavelength 632,8 nm) from the three-wave laseraihyedevice "Adept"”, the light power
in the end of intravenous light-guide was from RtonW. Other 11 patients with angina
functional classes I-ll and 9 patients with angimectoris functional classes llI-IV
received the placebo course of six invasive proesiurhe effect of ILIB was calculated
as a difference of increases in the mean-samplenmiax workload between the laser
therapy group and the placebo group. In patients sgvere angina ILIB increased the
exercise power reached on veloergometer on thagedyy 7,3+3,2 W (t = 5,26; p = 0).



In contrast, in patients with the high tolerancexercise ILIB did not significantly affect
this parameter. We obtained the great differenceffiects of ILIB in patients with the
serious angina pectoris and the mild stenocardiag2(¢1, p = 0,03), Thus, efficacy of the
invasive blood irradiation with He-Ne laser in jgatis with stable effort angina pectoris
depended on the initial tolerance to exercise.

INFLUENCE OF INTRAVENOUS BLOOD IRRADIATION WITH HE-
NE LASER ON THE ANTIANGINAL EFFECT OF NITROGLYCERIN
IN PATIENTS WITH STABLE EFFORT ANGINA PECTORIS

A.l. Koryakov, N.N. Koryakova, A.l. lofin
Sverdlovsk Regional Clinical Psychoneurological pited of the Disabled Soldiers,
Yekaterinburg, Russia

We reported about the significant antianginal dffe¢ intravenous He-Ne laser
irradiation of blood (ILIB) in patients with seriststable effort angina functional classes
3-4. The goal of this work was to investigate atioamcof ILIB on an increase of the
tolerance to exercise after the sublingual takiiighglycerin in dose 0.5 mg in patients
with stenocardia. We observed 27 men with stabftatedingina functional classes II-IV.
All patients were subjected two conjugate loadiregtd on veloergometer with
nitroglycerin both before and after of the seveg-tteatment. The antianginal effect of
nitroglycerin was calculated as the magnitude ef itttrease maximum workload after
taking nitroglycerin in comparison with the initigvel of the maximum exercise power.
Patients were divided randomly into main and cdngooups (17 and 10 men
accordingly). Patients from the master group werkjexted to six seances of ILIB.
Power at the light-guide end was 1-2 mW, the acdated dose was 21.6+0.8 J. The
control group received the course of 6 invasivemidbute placebo procedures that
outwardly were like seances of ILIB. Both the in@acular laser treatment and its
imitation were performed with three-wave laser dipgr device "Adept”. In all patients
invasive procedures were combined with antiangmaldication treatment that was
abolished 1 -2 days before loading tests. Althoafikr the treatment the increase of
antianginal effect of nitroglycerin was not statially significant in both groups,
nevertheless after ILIB the rise of nitroglycerigffect was more by 63 per cent as
compared with placebo (p> 0.9). Thus, ILIB not oilgreases tolerance to exercise in
patients with severe stable effort angina, but @lgonot decreases the antianginal effect
of nitroglycerin.

Vopr Kurortol Fizioter Lech Fiz Kult. 2002 Jul-Aug,):9-11.

[Use of infrared laser therapy in patients with istemic heart disease
associated with diabetes mellitus type 2 in healttesort]



[Article in Russian]

Zin'kovskaia TM, Zavrazhnykh LA, Golubev AD.

Infrared laser therapy (300 Hz) combined with batherapy and patients' education is
more effective than standard sanatorium rehabditian patients with ischemic heart
disease associated with diabetes mellitus typ&.898 patients showed good response
manifesting in less frequent anginal attacks, ef@smf pain and painless ischemia and
lower doses of antianginal drugs. Systolic andtdlasarterial pressure lowered by 18
and 10 mm Hg on the average, respectively. Multiafibdrehabilitation of IHD patients
with type 2 diabetes mellitus improves hemostasigyohydrate and lipid metabolism.
Coronary circulation response lasted for 24 weeks.

Sov Med. 1990;(3):12-5.

[Helium-neon laser therapy in the combined treatmenof unstable
stenocardia]

[Article in Russian]
Korochkin IM, Kapustina GM, Babenko EV, Zhuravleva Nlu.

He-Ne laser therapy included in complex of thergéipemethods for patients with
unstable angina pectoris is a highly effective ttreant modality; it helps essentially
reduce the risk of acute myocardial infarctionhede patients. Clinical efficacy of laser
therapy is confirmed by its favorable action on betasis plasma factors, consisting in
reduction of fibrinogen level, normalization of gntombin-IIl (AT-Ill), decrease of the
level of soluble fibrinomonomer complexes, thisigading a lowering of the blood
coagulation potential. Absence of significant chemgn plasminogen level may be an
indicator of the nonenzymic route of fibrinogen teys activation. Sessions of
intravenous laser therapy should be administer8dtigies a week to unstable angina
pectoris patients with low AT-11l levels, whereas patients with initially high or normal
AT-IIl levels combined laser therapy is advisalbies(daily invasive procedures and 6-8
skin surface ones on the Zakharyin-Head's zonespashMrements of endogenic
anticoagulants is an effective means for monitoriager therapy in this patient
population.

Vestn Khir Im | | Grek. 2000;159(2):60-4.

[The effect of different methods of photohemotherap on the rheological
properties of the blood in patients with ischemic bart disease]

[Article in Russian]



Gavrisheva IA, Dutkevich IG, Pleshakov VT, KolesnikVS.

The authors made an analysis of results of exarmaf 41 patients with ischemic heart
disease treated by the standard medicamentoupyhana when using different methods
of photohemotherapy against its background. It wakablished that medicamentous
therapy during 2 weeks failed to result in a sulisah improvement of rheological
properties of blood, while its combination with pbleemotherapy could give a
considerable positive effect coinciding with cliaidmprovement of the patient's state.
Shorter terms are required to correct hemorheddgmlices when autotransfusions of
photomodified blood are used.

Vopr Kurortol Fizioter Lech Fiz Kult. 1995 Jan-F&D;5-7.

[The effect of different types of laser therapy onthe reactivity of the
peripheral blood neutrophils in patients with ischenic heart disease]

[Article in Russian]

Siuch NI, lllarionov VE .

The responses to laser therapy (intravenous, agnisiskin exposure without a magnet,
magnetic laser therapy) of 83 patients with corgnaeart disease aged 50-80
demonstrated the advantages of noninvasive laseliation of blood. Myeloperoxidase
activity may serve a criterion for estimating thember of irradiation procedures needed.

Kardiologiia. 1993;33(2):22-3.

[Changes in central hemodynamics and microcirculatn during laser
therapy in patients with coronary insufficiency]

[Article in Russian]

Gel'fgat EB, Samedov R| Kurbanova ZN, Gadzhiev GG

The study was undertaken to examine 45 patients Stages IIB-IIl heart failure (HF)

by the classification developed by V. Kh. Vasilerdqal N. D. Strazhesko. Thirty patients
had laser therapy in addition to the routine tremttnl5 patients served as a control
group. The combined drug treatment along with lf#serapy in patients substantially
improved peripheral circulatory parameters thathecontrols. There was a positive
dynamics of central hemodynamic parameters as shguamwer left ventricular volumes
and higher myocardial contractile and pump funaidmprovement of microcirculatory
and central hemodynamic parameters in patienteettegith laser occurred in earlier
periods of hospital stay than in the controls.

Vopr Kurortol Fizioter Lech Fiz Kult. 1996 Mar-AgR):3-5. \



[The laser therapy of patients with hypertension incombination with
coronary insufficiency]

[Article in Russian]

Kniazeva TA, Badtieva VA, Zubkova SM.

Hypertensive patients with coronary insufficien@vé received infrared (lambda = 0.85
microns) laser radiation to the skin. The treatm&stown to have antianginal,
antihypertensive effects, to improve cardiac penfance, myocardial contractility, to
increase myocardial, coronary and aerobic reseigs.clinicofunctional efficacy is
accompanied by positive shifts in lipid metabolidimid peroxidation activity,
antioxidant defense, hemocoagulation and microlzticn.

Vopr Kurortol Fizioter Lech Fiz Kult2005 May-Jun;(3):13-7.

[Metabolic determinants of efficacy of infrared lasr therapy in
hypertensive patients with combined pathology]

[Article in Russian]

Krysiuk OB, Ponomarenko GN Obrezan AG, Kostin NA.

By a distinct pathogenetic direction of a therapeattion of laser therapy (LT) on
different regulators of blood pressure (BP) andatelism, 109 patients with essential
hypertension (EH) and atherosclerosis and/or degbeiellitus were studied for LT
efficacy depending on metabolis disorders. LT destrated metabolic neutrality and
unefficacy in patients with multiple marked disaiglef fat metabolism and
hyperglycemia. Metabolic factors determining LTiedty comprise
hypercholesterinemia, hypertriglyceridemia and mglyeemia. The factorial analysis
points to essential factor restructuring in metebaisorders. The obtained equation of
multiple regression allows prognostication of tlegke of a fall of mean BP in response
to LT depending on the degree of metabolic dis@der

{Klin Med(Mosk). 2001; 79 (1): 41-44.

[Efficiency of low-intensity laser radiation in esgntial hypertension].

Velizhanina | A, Gapon L I, Shabalina M S, Kamaldva.

In a placebo-controlled study an antihypertensateriy of low- intensive laser
radiation (LILR) was evaluated in 52 males withesg&l hypertension stage I. The
placebo group consisted of 14 matched patientsRMias used as monotherapy of



daily procedures. This treatment significantly logesystolic, diastolic and mean
arterial pressure. Moreover, diastolic arteriakprge did not rise high at submaximal
bicycle exercise. Total peripheral vascular resistaalso decreased. A good hypoten
effect was achieved in 90.4% cases. Thus, LILRhghly effective treatment in
essential hypertension stage |.

Vopr Kurortol Fizioter Lech Fiz Kult. 2001 Jul-Aug):3-6.

[The efficiency of low-intensity laser radiation inthe treatment of arterial
hypertension complicated by ischemic heart disease]

[Article in Russian]
Shuvalova IN, Klimenko IT, Svinina NG, Tsereteli MV, Zankina VG, Miasoed FR.

The efficiency of low-intensity laser radiation (IR) was studied in the treatment of
291 patients with arterial hypertension and iscleemeiart disease. Clinical grounds are
given for use of LILR red and infrared rays in reitigation of hypertensive peents witr
ischemia. The rehabilitation regimens can be diffiéated according to the disease
severity, type of hemodynamics, state of cerebraliation.

Lik Sprava. 1998 Oct-Nov;(7):141-3.

[The effect of low-intensity laser radiation in theinfrared and red ranges
on arterial pressure regulation in patients with baderline hypertension]

[Article in Russian]
Shuvalova IN, Klimenko IT, Zhukova LP, Oborin Iul.

Effectiveness was studied of low-intensity laseadration on regulation of arterial blood
pressure (BP) in 185 patients (51 men, 134 womiérg.above patients were prescribed
four therapeutic complexes: group | was exposedfta-red irradiation by zones; group
lI--to scanning Helium-Neon laser across the partaele and paravertebrally CllI-Th5;
group lll--to helium-neon laser in the area of tighmocarotid zone; group IV underwent
hydrolaser shower (in red and intra-red range). flamts were studied as were data
from laboratory investigations, the condition difelient bodily systems, BP level, the
functional state of the cardiovascular system af@etrocardiography and rheography
findings. A positive clinical effect was achievedall the groups studied. Employment of
low-intensity laser irradiation in the rehabilitati of patients with borderline
hypertension during the sanatorium stage was rtotsttikingly enhance the efficiency
of the therapy administered. It can be prescribgubtients irrespective of their
hemodynamic types. Irradiation of the right sinatiarzone and hydrolaser therapy are
indicated to patients presenting with hypo- andmetic types of hemodynamics and
baseline sympatheticotonia.



Lik Sprava. 1997 May-Jun;(3):110-1.

[The effect of plasmapheresis and laser irradiatiorof the blood on the
hemorheological and hemodynamic indices in hypertesion patients]

[Article in Russian]

Alizade |G, Karaeva NT.

Results are submitted of investigation designestudy effects of a combined use of
plasmapheresis and laser irradiation of blood andrbeologic and hemodynamic
characteristics in 36 patients with stage Il hypestve disease. The course exposure of
patients to a combined use of plasmapheresis aeditaadiation of blood led to a drop

of arterial pressure in different hemodynamic goapthe expense of different
parameters characterising the hemodynamic stalus dombined use of plasmapheresis
and laser irradiation of blood can be considerptoaising nonmedicamentous
therapeutic alternative in patients with hyperteaslisease being associated with a drop
of arterial blood pressure, and what is more, im@naent in viscous- and elastic
properties of blood as well as its hemodynamicdesli

Med Tr Prom Ekol. 1996;(8):10-2.

[Effects of laser therapy on psychophysiological pameters and arterial
blood pressure in drivers with hypertension]

[Article in Russian]

Umetov MA.

The study covered possibility to use laser thefapgorrection of arterial hypertension
in car and track drivers suffering from high blqoéssure. Laser irradiation of infrared
waves with wavelength of 0.89 micrometers appetoddhve positive influence on the

drivers facing arterial hypertension.

Lik Sprava. 1994 May-Jun;(5-6):29-32.

[Experience in the use of autotransfusions of laserradiated blood in
treating hypertension patients]

[Article in Russian]

Alizade |G, Karaeva NT.

Autotransfusion of laser light-irradiated blood {%essions) was found to facilitate a



steady arterial blood pressure fall by an averadé af the initial level in patients with
hypertensive disease. Drop in the arterial bloasgure following the course of
autotransfusion of laser light-irradiated blood vaasompanied by improvement in
general condition of the patients, enhancemertietffectiveness of antihypertensive
preparations, favourable shifts in immunological lmemorheological indices. After
discharge from hospital beneficial clinical eff@etrsisted for up to 4-8 months. The
preliminary data obtained suggest that autotrarsiusf laser light-irradiated blood may
well be used as adjunct to a complex of therapen&asures to be taken to control
hypertensive disease.

Vopr Kurortol Fizioter Lech Fiz Kult1996 Mar-Apr;(2):3-5.

[The laser therapy of patients with hypertension incombination with
coronary insufficiency]

[Article in Russian]

Kniazeva TA, Badtieva VA, Zubkova SM.

Hypertensive patients with coronary insufficien@vé received infrared (lambda = 0.85
microns) laser radiation to the skin. The treatm&sthown to have antianginal,
antihypertensive effects, to improve cardiac penfamce, myocardial contractility, to
increase myocardial, coronary and aerobic resemgs.clinicofunctional efficacy is
accompanied by positive shifts in lipid metabolidimid peroxidation activity,
antioxidant defense, hemocoagulation and microlztimn.

Gig Tr Prof Zabol. 1992;(4):32-3.

[The correction of hemodynamic disorders with low-ntensity infrared
laser radiation in agricultural machinery operators with borderline
arterial hypertension]

[Article in Russian]

Mokretsov VV, Utts SR.

Data on the influence of low-intensity infrareddasn the central and peripheral
hemodynamics in 76 agricultural machine operatacgfy transitory arterial
hypertension are presented. Analysis revealeddhaintensity laser is more effective at
the early stages of cardiovascular diseases. Ltensity infrared laser exposure of
reflexogenic zones can be effectively used to cbitemodynamic disorders in subjects
facing transitory arterial hypertension.



[A possible mechanism of the hypotensive effect taser irradiation in
patients with ischemic heart disease with arteriahypertension]

[Article in Russian]
Vasil'ev AP, Strel'tsova NN.

93 patients with ischemic heart disease, 44(47 &%)em with arterial hypertension,
were exposed to laser irradiation (LI). LI was anpanied with lowering of arterial
pressure, more prominent in hypertensive patidieshanism of the hypotensive effect
of laser therapy operates largely through staltibmeof the lipid bilayer of the cell
membrane demonstrated on the model of erythrocyte

Vopr Kurortol Fizioter Lech Fiz Kult. 2001 Jan-F&b;15-8.

[Evaluation of the effectiveness of normobaric hypaa and low-intensity
laser radiation in hypertensive patients from 24-har arterial pressure
monitoring data]

[Article in Russian]

Velizhanina IA, Evdokimova OV.

A randomized parallel study was performed to complae antihypertensive effect of
normobaric hypoxia and low energetic laser irradratn 57 patients with essential
hypertension stage | using 24-hour blood pressunaitoring. High hypotensive efficacy
of both methods is demonstrated. A course of noamolnypoxia decreased mean 24-h
and mean daytime systolic and diastolic blood pmesd.ow energetic laser irradiation
reduced mean 24-h, mean daytime and mean nigliisyahd diastolic blood pressure.

Vopr Kurortol Fizioter Lech Fiz Kult. 1998 Jan-F&b;9-11.

[The laser therapy of hypertension patients in thénitial stages]
[Article in Russian]

Velizhanina IA, Shabalina MS, Gapon LI, Kamalova NN Sergeichik Ol.

The effect of low-energy laser irradiation usedremotherapy was studied in 42 patients
with early essential hypertension. Hypotensive amtibxidant effects of laser therapy, its

ability to decrease total peripheral resistancesvmeore pronounced in patients with stage
| hypertension.

Fiziol Zh. 2003;49(1):104-8.



Vopr Kurortol Fizioter Lech Fiz Kult. 2003 Mar-Ag®):7-10.

[Laser-, ultraphono-, and acupuncture in complex teatment of patients
with hypertension]

[Article in Russian]

Sobetskii VV.

368 patients with hypertensive disease stage llamere examined and treated either
with laser puncture or acupuncture. Laser punciuare effective at stage | of
hypertensive disease while acupuncture had a natemiphypotensive effect and can be
used both in hypertensive disease stage | ancctioAon the acupuncture points and

zones normalizes also parameters of the centrabanpheral hemodynamics in
hypertensive patients.

Vrach Delo. 1990 Jun;(6):19-21.

[The effectiveness of laser puncture in hypertensiopatients]
[Article in Russian]

Odud AM, Potapenko Pl

A study is presented of the results of laser puedtucombination with drug treatment
of patients with hypertensive disease using ancgson of different acupuncture
points. The values of hemodynamics were evaluagaditine techniques of tetrapolar
chest rheo- and kinetocardiography. The use of lasecture allowed to reduce the
dose of hypotensive drugs.

Vrach Delo. 1991 Jul;(7):34-6.

[The use of laser puncture for managing hypertensi crises]
[Article in Russian]

Odud AM, Potapenko Pl

The authors report efficacy of using laser punctureé pointed massage in controlling
hypertensive crises in patients suffering of hygresive disease. The arterial pressure was
reduced mainly due to decrease of the periphesateace. This method of treatment

was more effective in patients with moderate agdicant hypertrophy of the left
ventricle as compared with patients showing matkgzertrophy of the left ventricle.

Kardiologiia. 1991 Feb;31(2):67-70.



[Optimization of the treatment of patients with hypertensive disease from
the rheological viewpoint]

[Article in Russian]

Shabanov VA Kitaeva ND, Levin Gla, Karsakov VV, Kostrov VA.

The efficacy of various modes of correcting rheaabdisorders (membrane-protective
agents, laser irradiation, plasmapheresis was cadpa hypertensive patients. In 30%

of the patients, the conventional antihypertensineeapy was demonstrated to deteriorate
hemorheological parameters, which was due to lisragenic impact on the blood lipid
spectrum. Essential phospholipids, laser irradmtamd plasmapheresis, which are
supplemented to the multimodality therapy promaogegaificant improvement of
hemorheological parameters, which makes it possiblecommend them for
management of hypertensive patients with a stasieefitial phospholipids), complicated
(laser irradiation), and refractory (plasmaphejesisirse.

Ter Arkh. 2001;73(10):70-3.

[Changes in blood rheological properties in patierg with hypertension]
[Article in Russian]

Shabanov VA Terekhina EV, Kostrov VA.

AIM: To study hemorheology in patients with essantiypertension (EH), to improve
EH treatment in terms of blood rheology. MATERIAIN® METHODS: Blood
rheology, microcirculation, lipid plasm spectrurentral hemodynamics were studied in
90 patients with mild and 83 patients with moderateevere EH as well as 30 healthy
controls before and after treatment (hypotensiugsiressential phospholipids,
intravenous laser blood radiation, plasmaphereREBFULTS: Hemorrheological
disorders (subnormal deformability of the red celtsl elastoviscosity of their
membranes, disk-spherical transformation and hygggegation of blood cells, high
dynamic viscosity) correlated with the disease ggyerterial pressure and total
peripheral vascular resistance. Long-term (1-1d&g)ehypotensive therapy, especially
with combination of beta-blockers with diureticasha negative effect on blood rheology.
Optimisation of EH treatment in terms of blood rlogyy consists in using essential
phospholipids in stable hypertension, intravenagei radiation in complicated
hypertension, plasmapheresis in drug-resistantrtgm&on. Such an approach not only
significantly improves hemorheology but also pr@ddjood clinical and hypotensive
effects in 75-80% patients. CONCLUSION: Blood vidgnamics should be taken into
consideration in individual treatment of hyperteespatients.



[Effect of infrared laser irradiation on the arteri al blood pressure in
liquidators of the accident at the Chernobyl powerplant]

[Article in Ukrainian]

Korkushko OO.

Kiev Medical Institute UAPM.

Liquidators of Tchernobyl accident with discircuat post-irradiation encephalopathy
were treated with infra-red lazer irradiation tdgatwith a half doze of pharmacological
agents usually used. Infra-red lazer irradiatios Ibe@en shown to result in a significant
reduce in the arterial pressure level, so it caaffeetive in correcting the disturbances in

haemodynamics.

Sov Med. 1990;(3):21-3.

[Intravenous laser irradiation of the blood in occlsive vascular diseases of
the extremities]

[Article in Russian]

Shval'b PG, Zakharchenko Ala, Sigaev AA Kataev M.

The authors analyze the results of clinical appliceof intravenous He-Ne laser
irradiation of the blood in patients with oblitareg diseases of the limb vessels. Starting
from 1984, this method was employed in the treatro€t©33 patients, of these 102 ones
with atherosclerosis obliterans of the lower lingssels, 17 with endarteritis obliterans,
and 14 with Raynaud's syndrome. Intravenous l&asgapy proved to the most effective
in atherosclerotic involvement of the vessels, wpesitive result was achieved in 77.5
percent of patients. The length of remission wasoup months. the method of treatment
is described.

From http://www.informnauka.ru/eng/2005/2005-095L.3%6_e.htm

GENOTYPE OF HYPERTENSIVE

PATIENT DETERMINES
TREATMENT SUCCESS

St. Petersburg , Chair Success of hypertension treatment depends on how
of Balneology and  well the chosen treatment mode matches the patient’
Physical Therapy,  genotype. Specialists of the Chair of Balneology an

Kirov Army Medical ppysical Therapv (Kirov Army Medical Colleae) h




College determined how the hypertensive patient's genoty e
13.09.2005 impacts the efficiency of magnetic-laser therapy.

Scientist: G.N. Ponomarenko , St. Petersburg
@) WndopmHayka

¢ MormNauka For additional information: ponomarenko G@mail.ru
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Primary hypertension is one of the most frequent dieases, the treatment of which
is still a problem to contemporary medicine. The diease is determined by some
genes, each of the genes may exist in several vat&a Respective combination of
these genes forms the so-called "risk threshold" afisease origin. The major
contribution to the hypertension evolution is madéy the genes of angiotensinogen
(AGT), angiotensin converting enzyme (ACE) and somethers. Their combination
determines not only the risk of disease occurrenceut also a potential success of is
treatment. Thus, adrenolytic drugs act differentlyon central hemodynamics
depending on the AGT andACE genes' polymorphism. Besides drug therapy, the
exist physical treatment modes, specifically - magtic-laser therapy. The St.
Petersburg physicians have researched how its eftaeness depends on genotype.

Magnetic-laser therapy effectiveness was evaluatdd101 patients with different
variants of genes' polymorphism. The polymorphitsali was determined with the help
of the polymerase chain reaction, having taken seeneus blood from the patients.
Participants to the experiment underwent a radidti@atment course consisting of ten
everyday sessions, the patients being examinedebafal after the course. Physiciars
watched the blood pressure changes within 24 hamaghe reaction to physical activ ty
(the patients were placed on the bicycle ergomédgalymorphism of different genes
determines the clinical behavior and treatmentoéiffeness to different extent.
Magnetic-laser therapy helps the majority of hypestve patients. Th&CE gene has
the highest influence on the magnetic-laser therapylts. In case of one variant of
polymorphism (it is called MM- polymorphism) theobld pressure falls down to the
greatest degee The researchers have also found the combinatibaee the effect is tl
lowest (this is TT-polymorphism of the angiotengjan gene). It is interesting to note:
that the variant of angiotensin converting enzyAek) polymorphism is the worst for
success of magnetic-laser therapy but it is optioratirug treatment of high blood-
pressure.

There are several genes that determine effectigayfdsypertension treatment. To
clearly perceive their joint impact it is necess@rygontinue the research. However, i:is
evident already which genes determine to the lamgdsnt the blood pressure and thz
value the blood pressure can be lowered in thibairway. Probably the patients will be
soon undergo genetic blood test first, and thepedding on its results, the treatmen:
will be prescribed.






