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Diabetes

Clinical-pathogeneticlal aspects of combined laseherapy efficiency use in
patients with diabetes mellitus, as compared withfparmacologic therapy.

T.V. Kovalyova et al
Izhevsk State Medical Academy, 2nd Municipal Outiétd Department, Izhevsk, Russia

The use of combined laser therapy (CLT) in thettneat of patients with diabetes
mellitus (DM) is a method of choice, allowing tatee the pharmacologic dependence
or to even avoid the intake of numerous drugs.

According to our long-term observations, the us€lot allows to decrease the doses of
sugarcorrecting medications in patients with insalependent and non-insulin-
dependent diabetes mellitus 1,5-2 times in theltre$the first course of treatment. The
application of CLT in patients with diabetic angatipy of the lower limbs vessels
corrects the disorders of macro- and microdynanhiesjorheology and immunity. The
course treatment of such patients allows to prestn® stable compensation of diabetes
mellitus and to stop the progression of diabetigigpathy.

Thus, the wide application of CLT in medical praetgives the real possibility to reduce
the death rates of diabetic patients of cardio-wasaiseases, coronary heart disease,
severe renal pathologies, gangrene and other diatmehplications. It also improves the
quality of life and capacity for work.

Dynamics of hyperlipidemia and peripheral blood flav in patients with
diabetes mellitus after the course of combined laséherapy in

ambulatory-polyclinic conditions.
Oprysko T V et al.

218 patients with DM were treated with laser blaoadiation. 93 patients had DM | type
and 125 DM Il type. A HeNe laser of 2 mW was usddavenously. In addition an
infrared 890 nm laser (5-20 mW) was used for imtdn over the projections of the
liver, spleen and pancreas. Treatment was givdn ftatia period of 8 days. Repeated
sessions were given at 3 and 6 months. Sugarcmgeuedications were decreased
200%. From the first day the patients’extremitiesagwarmer, pain decreased and
symptoms of encephalopathy decreased. Levelsaflitiiod cholesterol, LDL
cholesterol and triglycerides decreased to norrakles with a simultaneous increase of
alhpa-LP. Sugar concentration in blood also deegktas
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Abstract

This study sought to evaluate the dynamics of lipidtabolism in blood plasma and
clinical efficiency of combined laser therapy (CLim)patients with diabetes mellitus.

Introduction

Atherosclerosis in patients with diabetes melliffidM) is characterized by early
development and spreading, that enables to spealst dbM as a natural model of
atherosclerosis [5]. DM and atherosclerosis areatiss with similar lipid disorders
accompanied by hypercholesterolemia, hypertrigigesnia and hypo-alpha-
cholesterolemia [5]. It is established that undasulin-dependent DM (IDDM)
hyperlipoproteinemia is secondary. It results fraimsolute insulin insufficiency and
reduction of lipoprotein lipase activity. Hyperlipmteinemia may be reversible provided
that it is effectively treated. Besides, any dygfipteinemia under DM is not only a
strong risk factor for the development of atheresmsis, but also is one of the leading
factors in a specific microangiopathy pathogend$i2]. “Usual” for DM patients
hypoxia is considerably intensified under dys- agderlipoproteinemia, simultaneously
increasing insulin defficiency and decreasing rémepensitivity of cells. It hampers the
treatment of patients and promotes the progressgidrabetic microangiopathies.

Patients with NIDDM are not protected from CHD cadi®y qualitative and quantitative
changes of blood lipoproteins (LP) [3]. Out of qtiative LP changes characteristic of
NIDDM are hypertriglyceridemia and high-density dgrotein cholesterol reduction
[6,15,16,20,25,27] on early stages of the dise@kenhich are registered in 20% patients
[17,22,26]. According to some investigations [44],the most common lipid disorder
under NIDDM is combined hyperlipidemia, revealedtie high levels of triglycerides
(TG), total cholesterol (TC), low-density lipoprotecholesterol (LDL-c) and the reduced
level of high-density lipoprotein cholesterol (HI2).- The most usual lipid disorder
under NIDDM is hypertriglyceridemia, in most casgse 1V, generally stipulated by the
intensified very low-density lipoproteins cholestiefVLDL-c) synthesis [5]. The HDL-c
reduction is revealed both under newly establishdDM and in patients with a
prolonged diabetic record corrected by hypoglyceprieparations and insulin. Some
investigations established a connection betweealimsesistance and the low level of
HDL-c [18]. The HDL-c concentration increases unaeulin therapy [21] and weight
reduction [3,13]. According to M. Laakso et al. 89, the HDL-c reduction is of great
importance for CHD morbidity and mortality progn®sn patients with NIDDM. The



HDL-c reduction down to 0,9 mmol/l and less wasomapanied by the fourfold risk of
CHD death.

A number of investigations [10,17,22] showed thgpdrcholesterolemia, stipulated by
the increased level of LDL-c, is revealed in 54-7@Ppatients. Correction of glycemia is
accompanied by the reduction of TC and LDL-c leJ2T]. Multiple Risk Factor
Intervention Trial (MRFIT) [24] established the entonnection between TC and heart
mortality of patients with DM. The obtained resustsowed that the higher cholesterol
level in diabetic patients caused the higher ri¢kheart death. However, the same
cholesterol level caused the higher (3-4 times) QHa@rtality in patients with DM as
compared to patients without it.

The analysis of not numerous literature showed thate are still no any optimum
approaches to lipid disorders treatment under DNMrédver, dyslipidemia in diabetic
patients are not practically corrected at prestwat, is mainly stipulated by high prices
for known drugs.

Objective: This study sought to evaluate the dywanof lipid metabolism in blood
plasma and clinical efficiency of combined lasegréipy (CLT) in patients with IDDM
and NIDDM.

Materials and Methods

Within the last 2 years in conditions of out-patidepartment we observed 205 patients
with NIDDM and 54 — with IDDM.

The lipidnormalizing effect of CLT in combinationitiv antioxidant therapy (aevit 600
mg a day) we have studied in 60 individuals wittbBM (8 men and 52 women), mean
age - 57,3+ 3,2 years, with the level of fastingcgimia no more than 9,0 mmol/l, HRA
— 7,3 0,19 and 7,27 0,23%. The other 29 pati¢with NIDDM) constituted the
control group and have been treated only by suggwaing medications.

In all patients we conducted lipid profile investipn. We also controlled glycemia,

enzymatic blood activity (ALT, AST), clinical maestations of angiopathy and

performed the conjunctival biomicroscopy. All exaations have been done prior to
treatment, in 2 weeks (i.e. immediately after tleatment), in 8 days, 1, 4 and 9 months
after the treatment.

Hypolipidemic action of CLT has been evaluated Iy ttlynamics of TC, TG, LDL-C,
HDL-C and atherogenity rate (AR). Lipid profile hbsen investigated in venous blood
serum taken in the morning hours after 12-14 hdasting. For trials we used
biochemical analyser. TC - by Enzyme methods (CHEAP), TG - UV enzyme
method, HDL-c — after VLDL-c and LDL-c sedimentatiby heparin in magnesium ions
presence. VLDL-c and LDL-c we determined by W. &wald: VLDL-c = TG/5, LDL-c

= TC - (HDL-c — VLDL-c). AR has been calculated AyN. Klimov: AR = TC — HDL-
c/HDL-c.



The conjunctival biomicroscopy has been conductét thhe help of photoobservation
slot lamp. Different parameters of microcirculatiprascular convolution, blood flow
speed, arteriovenular interrelations, red blootlaggregation, etc.) have been assessed.

We performed a staged course treatment within 9tihsorRepeated courses were given
in 3 and 6 months. Each course consisted of 8-$8imes of intravenous laser blood
irradiation (ILBI) by red spectrum laser, | =0,63nncapacity at the light-guide end - 2
mW, exposure - 15-30 min. Simultaneously we corelliet percutaneous procedure by
low intensive laser irradiation (LILI) in the neiafrared spectrum, | =0,89 mm, capacity
at the light-guide end - 5 - 20 mW in combinationthwmagnetic nozzles on
gastrocnemius muscle, liver, pancreas, spleengiroje - frequency 150 Hz, exposure 4
min. on each zone.

Results

29 patients of the control group showed no obvidesgiations of blood plasma lipids
after 10-days intake of aevit (table 1). This confity has been also registered under the
subsequent courses of antioxidant therapy by ae@itand 6 months.

In the main group of patients (table 2) TC levebpto treatment averaged to 8,2+ 0,31
mmol/l, TG - 2,14+ 0,08 mmol/l, LDL-c - 7,87+ 0,3@mol/l, HDL-c - 0,99+ 0,04
mmol/l. AR made up 7,28+ 0,28, LDL/HDL-c ratio -94;+ 0,30 (with current standard
being < 5,0).

Immediately after the conducted therapy no sigaiftcdeviations of lipid profile have
been seen. The level of TC slightly decreased $8+/0,31 (p<0,01). The level of TG
even slightly increased until 2,51+ 0,09 (p<0,dh)a part of patients the normalization
of the examined parameters was accompanied by potany elevation of LDL-c from
7,87+ 0,30 ti 7,9+ 0,30 (p<0,05), that was probabbnnected with the intensified
biosynthesis of lipids, resulting from the improvweétabolism in liver. At the same time
HDL-c concentration increased from 0,99% 0,04 fi4%, 0,04 (p<0,05). AR decreased
from 7,28+ 0,28 ti 6,00+ 0,23 (p<0,05), respeciveélDL/HDL-c ratio made up 6,92+
0,27 (p<0,05).

Hypolipidemic action of CLT has been distinctivelgvealed in 1 month after the
performed treatment with the efficient reductionTa® level from 7,98+ 0,31 ti 5,31+
0,20 @< 0,01). The tendency to the reduction of TG froff12 0,09 ti 1,69+ 0,06
(p<0,01) and elevation of HDL-c from 1,14+ 0,04 1t¥2+ 0,05 (p<0,01) has been
registered. The level of LDL-c decreased from 7,9030 ti 6,63+ 0,25d<0,05). AR
lowered from 6,00+ 0,23 ti 2,73+ 0,18<0,01). The LDL/HDL-c ratio decreased from
6,92+ 0,27 t1 4,66+ 0,18 (p<0,01).

In 9 months the level of TC made up 6,01+ 0,23 (PP TG — 1,62+ 0,06 (p<0,01),
LDL-c — 5,82+ 0,22 (p<0,01), HDL-c — 1,39+ 0,05 (p&1), AR — 3,30+ 0,13 (p<0,001),
LDL/HDL-c — 4,18+ 0,16 (p<0,01).



Within the whole staged treatment blood plasmal$igh patients of the control group
remained practically unchanged.

We also established positive deviations in clinjgture. It manifested in dynamics of
general clinical diabetic symptoms, diabetic maatbp of lower limbs under the

following scale: pain - sensitiveness to cold - kway, conjunctival biomicroscopy

changes. The state of patients, suffering from IDRKNJ NIDDM complicated by

diabetic angiopathy of pelvic limbs, improved iretmain group after 2-3 sessions of
CLT. Patients showed decrease or disappearanceaiof pramps and paresthesia,
“getting warmer” of limbs. No dynamics of clinicaicture in the control group have
been revealed. By the end of treatment, symptomsliabetic encephalopathy and
asthenia disappeared in all patients. Mood ang sl&s® improved.

By the end of treatment fasting glycemia in NIDDlsltipnts decreased from 14,21+ 0,85
to 11,27+ 0,67. In 3 weeks the level of glycemiahis group of patients decreased at
most until 6,01+ 0,35. Fasting glycemia in IDDM ipats even increased from 10,46+
1,46 to 11,82+ 1,65. And only after the third wetkeduced to 7,45+ 1,04. Thus, the
distinctive positive effect in respect of carbohgtdr metabolism has been reached.
Consequently, dosages of insulin and sugarcorgectmedications have been

considerably lowered.

The results of ophthalmologic investigation demmatstl the improved retinal blood

circulation in the greater part of patients of thain group with diabetic retinopathy. It
has been expressed in the normalization of artéévehule ratio, reduction of

plasmarrhage, resorption of micromacular hemorrhagel retinal edema, improvement
of retinal trophism. Under the influence of CLT thiwod flow speed in retinal vessels
increased by 35-38%, red blood cell aggregatioreted 1,3-1,4 times. Patients of the
control group did not show any improvement of rattinlood circulation.

Thus, our experience of the ambulatory applicabbriaser therapy demonstrated the
distinct effect in respect of lipid profile normadition. No side effects and complications
have been registered.

Conclusions
It is safe to say that:

1. Combined laser therapy enables to avoid thekentaf hypolipidemic and
lipotropic agents, as in the result of treatmentolveerved the prolonged effect in
respect of the most important, pathogeneticallynifgant deviations of lipid
metabolism: a true increase of HDL-c in the neacattmnesis (which preserves
up to 6-10 months) and decrease of LDL-c. Simutiasy we registered a true
lowering of TC, TG to the norm or its upper limif&sR reduced more than 3 times
and the LDL/HDL-c ratio - twice.



2. The application of a staged CLT in treatmenpatients with IDDM and NIDDM
enables to obtain a distinct, long-term, positifeat in respect of carbohydrate
metabolism, simultaneously reducing insulin andascgrrecting medications
dosage. It also results in microcirculation impnonest.

Tables

Table 1: Dynamics of lipid profile (mmol/l) in patits with diabetes mellitudi(+ m)

TG TC LDL HDL | AR Ratio

Observation | Group of LDL/HDL
periods patients | (0,40 —| (3,9- | (3,0- (1,5- (2,5-
1,53) 5,2) 4,5) 3,3) 3,5) (do 5,0)

Initially I 2,11 7,92 7,80 0,91 7,70 8,57
0,12 0,44 0,43 0,05 +0,43 | 0,48

I+
I+
I+
I+
I+

After therapy | 11 (1) 2,14 +|820 +|7,87 =/ 0,99 +| 7,28 +|7,94
00 |0,38 |037 004 |027 |0,30

-+
-+
-+
-+
-+
-+

Il (2)
251 +(7,98 + 7,90 £ 1,14 +| 6,00 +|6,92  +
011 037 /037 |005 |023 |0,26

In3weeks | 11 (3) 1,69 + /531 + 6,63 +|1,42 £ 2,73 + 4,66  +

0,07 0,25 0,31 0,06 0,10 0,18

2,10 7,91 7,79 0,92 7,59 8,46
0,12 0,44 0,44 0,05 0,42 0,47

I+
I+
I+
I+
I+
I+

Changes, pl-2) |13 1,54 1,2 1,4 3,3 2,0
times
p(2-3 |(>005 |>0,05|>0,05>0,05|>0,05 | >0,05
p(1-3) |>005 <0,05|>005>0,05|<0,05 |<0,05

>0,05 |[>0,05 >0,05|>0,05 >0,05 | <0,05

In 3 months: | Il 1,72 £/ 542 +/6,21 +| 1,61 +| 2,37 +| 3,85 +
0,08 0,25 0,29 0,07 0,09 0,18
Before Il
therapy 1,51 +|527 £/ 542 +|1,67 £/ 2,15 +| 3,24 +
| 0,07 0,24 0,25 0,07 0,10 0,15
In 3 weeks

2,12 7,94 +| 7,84 0,90 7,82 8,71
0,12 0,44 0,44 0,05 0,44 0,49

I+
I+
I+
I+
I+




In 6 months: | I 1,62 6,01 5,82 1,39 3,30 4,18
0,07 0,28 0,27 0,06 0,15 0,19

-+
-+
-+
-+
-+
-+

Before Il

therapy 154 £|528 + 5,70 £+ 1,42 £+ 2,70 = 4,00 +
I 0,07 0,24 0,26 0,06 0,12 0,18

In 3 weeks

2,12 7, 897,80 0,91 7,67 8,57
0,12 +0,44 | 0,44 0,05 0,43 0,48

I+
I+
I+
I+
I+

| — Control group (n=22) — patients with DM witktaapplication of LLLT
Il — Main group (n=37) — patients with DM with@ation of LLLT

Table 2: Rates of glycem{® £ m)

|Observation periods| Group of patients | Glucose, rfimol
| | 'NIDDM IDDM
Initially I 14,43 + 0,86 19,97 +1,02
After therapy I(2) 14,21 + 0,85 10,46 + 1,46
Il (2) 11,27 £ 0,67 11,82 +1,65
In 3 weeks Il (3) 6,01 £0,35 7,45+ 1,04
I 14,32 + 0,86 10,12 + 1,04
p(l-2) > 0,05 > 0,05
p(2-3) <0,05 <0,05
p(l-3) <0,05 <0,05
In 3 months: Il 7,98 +0,47 6,38 + 0,89
Before therapy Il 6,03 £ 0,36 5,72 +0,79
In 3 weeks I 14,41 + 0,86 10,24 + 1,05
In 6 months: Il 6,81 +0,40 5,89 +0,82
Before therapy Il 6,02 £ 0,36 554 0,77
In 3 weeks I 14,37 + 0,86 10,31 + 1,06

| - Control group (n=22) — patients with DM withoapplication of LLLT - (IDDM - 10
patients, NIDDM — 20 patients);




Il — Main group (n=37) — patients with DM with ap@tion of LLLT - (IDDM — 10
patients, NIDDM — 27 patients).
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The use of infrared laser therapy in patients withachrestic diabetes

mellitus in sanatory conditions.
T.M. Zinkovskaya, L.A. Zavrazhnikh Perm State Medidcademy, Joint - Stock
company "Oust-Kachka"

Infrared laser therapy (IRLT) was performed in $h@atorium in 48 patients suffering
from achrestic diabetes mellitus accompanied byesdc heart disease. All patients
studied at school for patients with diabetes madl&ind leamt the methods of self-control



and self-correction of the disease. 10 patient®, eitin't get IRLT and didn't attend the
school were included in the control group.

Blood cholesterol and lipids, blood pressure (Behtral hemodynamics (by the method
ofechocardiography) and 24-hour ECG-monitoring vatoelied before and after
treatment. Also the levels of glucose in blood aride were determined repeatedly, and
the body weight was controlled.

The statistically proven increase of minute volugjection fraction and cardiac index
was found in patients who had undergone IRLT. Tpiscgles of painful and painless
miocardial ischemia. Levels of cholesterol and digtucose and body weight decreased.
Aglucosuria was marked as well. None of the abadéees in the control group changed
significantly.

The effect of low-level laser irradiation and prepaation mexidol at the
hemocoagulative system in patients with diabetes ntieus
E.V.Lebedkov, V.A-Duvansky, M.P.Kalinin, M.P.Tolgty, A.S.Tepljashin, A-
G.Telinianidi, M.K.Yusubalijev Moscow

The present paper discusses the results obtainedydwr researches on changes which
develop in the hemocoagulative and fibnnolythicblgystem in patients with necrotic
processes in soft tissues suffering of diabetesitaseivhen they are treated with
intravascular low-level blood irradiation and amtaant Mexidol.

Infrared laser therapy influence on blood circulation in patients with

diabet distal polyneuropathy.
Protasyeva L.G., Burtsev E.M., Alekseyeva N.V., @sna I.P., Cheida A.A., Nazarov
S.B.

[.S.M.A. Ivanovo. Russia.

96 patients with DDPNP received infrared laserthgrdheir bloodflow including
parameters of microcirculation issas carefeullyrexed.

Laser therapy stimulated microcirculation in botbups of patients with
microcirculation disorders alone and with the camaipn of marked micro -and
makrocirculation therapy disturbances. High effestiess of Laser in DDPNP was
proved.

Authors conclude that laser therapy is a pathogaeithiod of DDPNP treatment.

Dynamics of renal function in patients with acute gelonephritis and

diabetes treated with magnitolaserotherapy
Peoples friendship University of Russia. Moscow ésfiiin V.P. Andrukhin M.I.
Makarov O.V.



We studed 98 patients with acute pyelonephritisdiabetes, 62 (63,3 %) patients out of
them with not complicated forms , with complica&&l(36,7 %). The renal function was
controled on the base of clinical sings, biocheiraca radioimmunological data. Renal
disfunction was revealed in all patients. Rearfiidison of the first degree in patients
with not complicated pyelonephritis was diagnosed6 (58%), the second degree - in
21 (34%), the third degree - in 5 (8%) patientsamalisfiinrion of the first degree in
patients with complicated pyelonephritis was dasgd in 11 (30.6%),the second - in 17
(47.2 %), the third degree in 8 (22.2 %).

Patients with complicated pyelonephritis were &dadfter restoration of urine outflow
by upper unnary tract. Kidney catheterisation wasgsmed in 32 (88.9%) patients,
trancutaneal kidney puncture - in 4 (11.1%) pasieBesides antibiotics, detoxical
therepy all patients were threated with magnitolatberapy useing "MILTA" apparatus.
bi patients with not complicated pyelonephritis theal function has normalized in 21
patients (33,9 %), first degree renal disfunctiasviound in 26 (41,9 %), second - in 15
(24. %). The improvement of renal disfunction by aegree was revealed in 29 (46,7
%) patients, in 8 (12,9 %) by two degrees. In pasi@vith the complicated pyelonephritis
the renal function has normalized in 7 (19 %),ftrs¢ degree renal disfunction - inlO
patients (27,7 %), the second - in 13 (36 %),tlvel tin 6 (16,6 %), improvement of

renal disfunction by one degree was revealed i(8056%), by two degrees —in 2 (5.6%)
patients.

The results received are explained by positive oadiffect of magnetolaserotherapy on
inflammatory process in kidneys and renal funct®uach effect is caused by
improvement of microcirculation and reduction adkeys tissue edema.

Application of medical laser for diabetes mellituscomplex treatment.
LV.Tcreschenco, G.A.Yacovleva Medical Academy, PaRussia

We have a many years experience of | and Il typbeates mellitus complex treatment
when medical laser (ML) is used, have elaboratedrtiications and the contra-
indications to apply intravessel laser blood iredidin (ILBI), transskinlascr irradiation,
lascracupunture. The optimum exposition has bedivated for each method ML. We
have drawn a conclusion about necessity of two weekients preparation for ML by
contra-agregations and contra-oxidantes. Withast #pontaneous thrombocyte
agregation increases and disorders offibrinolysisgase too. The threat
ofthrombohemorragic complications rises. ILBI irdhce upon carbohydrate metabolism
depends on glycemia initial level: if it is decompation, ILBI redoubles it; if it is
compensation, hypoglycemia is possible after prosedVvL removes asthenia,
polyneuritis, makes hypotensive effect when artérypertension takes place, promotes
lowering of the excessive body massa. ML is effecin case of diabetic
macroangiopathy, in particular it is managed todothe dose of antianginal remedies or
to abolish them, when ischemic heart desease qdipud®gramma improves or
normalizes. After ILBI positive dynamics of diabetetinopathy was discovered, that
proves the effectivness ML for treatment and pragokig of microangiopathy. ML
removes lipoid necrobioses completely. So, ML rdasstised for diabetes mellitus
complex treatment.



In-vein laser blood irradiation (ILBI) in comples treatment for patients
with diabetes (D).

Suhovcrova N.O., Molashcnko N.P., Daniltchenko A$aloviova

L.A. Clinic Hospital N 3 of the President of RusMadical Center, Moscow, Russia.

Diabetes is generalised pathological metabolicrdesowhich leads to the affection of the
vascular system including all the capillary bloadals. Further vascular complications
(diabetic foot, rctmopahy, ne-phropathy, insultis@aearly disability and high death rate.
The increase of the level ofglickcr blood protefH®A I, Hb Ic) is correlated with the
disorder in the system of hacmostasis and hacnagic(the growth of aggregation of
blood sticking elements) and dislipidcmy (growthatérogcnic fractions of the
lipidogram, especially of the total cholesterol angdlyccrids). The correction if the
disruption of the peripheral blood circulation rsecof the most important factors in D
complications treatment. Improving microcirculatianthe expense of lowering the
spontaneous aggregation level, increasing the ragytc deformation and consequently,
normalising the level of effective metabolism iaf the major effects the helium-neon
laser low intensity irradiation produces on biotaditissues. The ILBI was included in
the complex treatment of 107 D patients ( 15% ofypke, 85% of D2 type) with

different dcgrics of heaviness. 22% had sufferechfD for less 10 years, 78% for more
than 10 years. The treatment was performed with 8110and ALOU-2 (wavelength 630
nm with the light guide output power 1,5-3 m\V dgil5-30 min). The drug treatment
consisted of the correction jf the carbohydrateaielism, dctoxica-tion treatment,
vitamins treatment, angioprotcctors and diagrcgakgsa result, together with the
subjective rehabilitation of the patients, the ltoteolesterol and triglyctrids were reduced
as low as the norm or its limit which distinguistitedse patients from those without the
ILBI. Thus the application of in-vein laser bloadadiation in complex treatment for
patients with D can be regarded as an importannaosdssary component of angiopathy
prophylactic (D-1 type) and reaching a longer resian in cases of micro- and
macroangiopathy ( D-2 type).

THEORETICAL BACKGROUNDS FOR LIGHT APPLICATION IN

DIABETES
Makela A.M.

Glucose can act as an oxidizing agent in glycati@akdown depending on the
composition of surrounding molecules. Glucose aohenzymatically with protein
amino groups to initiate glycation, the early stafjghe Maillard reaction, leading to
crosslinking and browning of the proteins via tbaration of advanced glycation end
products (AGEs). The AGEs are responsible for verioiochemical in tissues which can
lead to the development of several complicatiordiabetes: neuropathy, angiopathy.

The monocyte macrophage plays an important rolkisnprocess both by removing the
senescent molecules that have accumulated AGEdimesand by initiating the steps
that lead to new protein synthesis and tissue retting. One of the most important
features of the macrophage is its ability to pradand release NO and SOD. The



irradiation of macrophages by red light result idose-dependent increase in NO
production and SOD activity and, laser irradiatidreells in the red range activates the
synthesis of SOD and inducible NO-synthase de minvoto photosensitized initiation of
free radical reactions.

NO synthase is primarily a cytosolic enzyme whials kimilarities with cytochrome
P450 enzymes. These all have absorption maximaeeetw46 nm and 452 nm. Several
isoforms of the enzyme occur in endothelial celtsyvell as in platelets, macrophages,
vascular smooth muscle cells, and the brain.

The start of pathogenic levels of Islet cell andites (ICA-IgG) may precede the clinical
onset of diabetes by several years, even in cildeveral attempts have been made to
influence the course of type | diabetes by immuerpy. Plasmapheresis, prednisone,
and interferon have proven unsuccessful or onltiglgrsuccessful. Successful methods
of preventing diabetes in Worchester rats have beenatal thymectomy, antiserum to
lymphocytes, bone marrow transplantations, andosgadrine. This demonstrates the
strong immunological background of the diseasegsecType | diabetic patients have
been shown to have inhibition of migration of leagies specific for antigens of the
endocrine pancreas. Phagocytic white blood cellsleyrthe myeloperoxidase H202
system to generate reactive oxygen intermediatgithinvading bacteria, viruses, and
tumour cells. Partially reduced oxygen speciesatse potentially damaging to cellular
lipids, nucleic acids, and proteins; the productdsuch species by activated phagocytes
has been implicated in the damage of normal tissnder pathological conditions. The
initial pathway for oxidant generation involves ambrane associated NADPH oxidase
that reduces oxygen to superoxide anion, which themutates to form H202 .
Myeloperoxidase, a secreted heme protein, amplifiesoxic potential of H202 by
producing reactive intermediates. Production of logeroxidase is inhibited by
irradiation at 633 nm 660 nm, 820 nm, 880 nm ar@ r@%, of which 660 nm appears to
have the strongest effect.

By regulating the amounts of active macrophages, 8{@D, Myeloproxidase, and the
activity of cytochrome P450 and many other subssrély light, it is possible to regulate
glucose and AGE breakdown and prevent developnferdroplications of diabetes

THE LOW INTENSIVE LASEROTHERAPY OF THE LATE
COMPLICATIONS IN DIABETES MELLITUS ?

V.A.Galenok, O.V.Sazonova, S.P.Thechova,O.N.NikifoNovosibirsk Medical
Institute, Russia

The results of the low intensive laserotherapy {Dllere assessed in patients with
diabetic angiopathies. The authors used infraasdrl worked in impulse regime with
outcome capacity of 5 watt. Biological active pesiatere found with the help ofElectrone
Marker of Acupuncture Points and were influencedli®-20 seconds each, 3-15 minutes
in general. The course of the laserotherapy (Lhs®ted from 10-12 treatments. The
results were analysed according to the clinicallabdratory methods, including the
study of the lipid peroxidation (LP) with the halfmalonil dialdehyd (MDA) level in



serum. The functional status of the blood flow wested by the retrobulbar conjunctivas
biomicroscopy, rheoencephalo- and rheovasograptigr AT clinical improvement
(grow warmer of the extremities, decrease or disapgmnce of pain, cramps and
parastesies) was marked in 89% of patients. Nosat#n of the small arteriole tonus,
improvement of the pulse curve form and configwratias well as pulse blood filling in
caroted and vertebral arteries, decrease of tegularity of the retrobulbar conjunctivas
vessels gauge with partial or total disappearahstadge-phenomenon were shown. The
restoration of the blood flow promoted improvemefithe electro-, enchephalo- and
miographical indexes. The tendency to the normadisafLP was marked as well. MDA
level decreased from 13.4+0.56 to 10.9+1.2 mmalit stayed higher than in donors
(5.5+0.17 mmol/1). These data confirm the positnfeience of LILT at LP, function of
the central and peripheral blood flow and permiige LILT in the complex therapy of
the vascular complications in diabetes mellitus.

QUANTUM THERAPY OF DIABETIC NEPHROPATHY

V.Soklakov, S.Bouglova, V.Finin, Ye.Belskaya Bekiain Science Research Institute of
Cardiology of Mmisfay of Health, Belarusian Stateikrsity, Minsk, Republic of
Belarus

The influence of low energy helium-neon (HN) anfitared (IR) laser irradiation on the
clinical laboratory indications of 33 patients witfsulin dependent diabetes mellitus was
studied. It was shown that laser therapy must beqpibed strictly individually for each
case taking into account the immune status of tharosm. Laser therapy is effective
only at the early stages of renal disorder. HNrlasadiation of kidneys is accompanied
by activation indications of primarily humoral immty while in case ofIR laser
irradiation these are activation indications of-belund immunity. Considering the
partially auto-immune nature of kidney affectiorsthhenomenon can be regarded as a
positive factor which liquidates immunity deficih ¢he one hand and as a dangerous
tendency of the activation of some nephron altenathechanisms on the other. The
difference in the therapeutic effectiveness oftite kinds of lasers is connected with the
different penetrating power of the rays and chamgéise organism's photochemical
processes which depend on the wavelength andatradipower.

MLow Power Laser Therapy is the best non -invasive
and more expensive treatment for D.A.

DR. CRISTIAN ZAHARIA, M.D., Ph. D,

PRESIDENT OF "LASER MEDICAL & PRAXIS MEDICAL MODERN
ASSOCIATION

(BRASOV - ROMANIA)

5 PHOTO:"The effect of laser irradiation for D.A."




1 @ We hava a pleasure to introduce an editorial b Bristian Zaharia from
Romania.

The lower limbs diabetic arteriopathy ( D.A.) igtmost frequent place of mellitus macroangiopathy,
with evolution towards aggravating:

Ulceration, necrosis and finale apopthosis of gssWith all accomplished progress in medical
treatment of arteriopathy, especially in distal plinations, the resultats are not encouraging.h@n t
basis of the clinical experience, the author carsidat the LOW POWER LASER therapy is a future in
treatment of ulceration and necrosis.

Personal | used a HE-NE laser (type Laser Instrasaoland );

- wave length 630 ~ 670 nm, output 35 mW, energgddsm 4, time 4 min. (progressive 6 min., 4
sessions / week, 20 sessions continous beam. $he $&ssions was combined with sessions of
ORIENTAL MEDICINE ( laser acupuncture - biostimutat therapy).

LP Laser Therapy induce arteriolar vasodilatatgappress pain and vascular spasm. The values of
paraclinical parameters ( Doppler examination, medas temperature, etc.) are changed.

The patient can be rehabilited in 3-4 months.

Conclusion : Low Power Laser Therapy is the best4mvasive and more expensive treatment for D.A.

At the start of Ipl
therapy

The management of diabetic neuropathic ulcerationyp HeNe laser.
The following photo sequence has been contribuyedrb Ali Abaci, Turkey

Webmaster comment: Sometimes pictures illustratieh#an words what

laser therapy is all about.

Please note that the dose is 0.4 J/cm2, not 4 J/caindicated in the text on the
photos below.



I began LLLT: ~ 4J/cm :
‘total of 4 weeks. BIOLKS&E_ =T
‘Probe was held ~ &5 mm.au&y%frhmé%MEﬁﬁmrfacE;
34 L

éﬁ%&% ﬁ_ of LLLT 3 %uii zeanvegyﬂ
) 1 "_ﬂﬂ e years old and aﬂulb type
diskbetic pa-:fiilﬁpﬁ 2 years and did not chserve
an? other E!Egbi&;m I o e s s e s St
Tear 1990 f . _I(_Dr.‘ﬂei:i. L1i RBROT / TURI{};

Treatment parameters for the diabetic neuropatb&ration are given below : He-Ne
Laser, wavelength 632 nm. Continuous Wave Beam(&ne2)= Diameter(cm)2 X
0.7854 = (3.1 x 3.1) x 0.7854 = 7.547 cm2 LasempOuPower =5 mW= 0.005 W Laser
Output Power(W) Power Density(W/cm2)= Beam Area(rtMmR05 == 0.0006625
W/cm2 7.547 Energy Density(J/cm2)= Power DensityiwZ) x Time(sec) = 0.0006625
X 600 = 0.3975 J/cm2 = ~ 0.4 J/cm2. Treatments gy&en once a day, 5 days a week,
totally for 4 weeks.



Laser and Plaguex treatment on cryoglobolic vasculs on diabetic foot
(Case report summary)

By Anita Baxas, Binningen, Switzerland

A 53-year old male patient presented himself with-n
insulin-dependent diabetes mellitus since 5 years a
well as an active hepatitis C infection of unknown
cause and duration. He developed inflamed and sn
blisters on his first and second toes of his rigbt
over night. The head of the dermatological outpétie
clinic at the University hospital of Basel, Switlzgrd
diagnosed a vasculitis due to cryoglobulins catmsed
the hepatitis C
infection. Within a
few days the tips of
the toes turned
purple and the
danger of an
amputation increase
due to the reduced
capillary blood flow
caused by diabetes
e . (|ft phot0). We

R e R |
treated the patient T ——
locally with Low Level Laser therapy to promote _
wound healing and intravenously with Plaquex
infusions to improve capillary blood circulationftér 3
weeks of treatment with a total of 10 Plaquex irdos
and daily application of laser therapy (in-officeda
with home care laser) we could promote granulatbon
the point that the wounds healed completely without
sequel (right photo, after 3 weeks).
Material and Method:
- Doctor's Office:
Laser Model Med-2000 (LASOTRONIC Baar
Switzerland), Output 120 mW (3 Diodes plus redtpilo
light) approx. 30° divergence. Wavelength: 830 nm
(infrared). Mode c.w. (continuous wave), distanarf
wound: 0.5 - 1 cm. Dose: 4 joules/ cm2. Frequency:
daily treatments (5 x per week) for 3 weeks (15
treatments). Duration per toe: approx. 30 minubés.t
- Home treatment:
Laser Model Med-130 (LASOTRONIC Baar,
Switzerland). Output: 45 mW 830nm (1 Diode, approx.
30° divergence). Mode c.w. (continuous wave),
distance from wound: 0.5 - 1 cm. Dose: 4 joulesi2¢
3 - 4 treatments daily for 3 weeks.




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 rehabditah patients with ischemic heart
disease associated with diabetes mellitus typd.898 patients showed good response
manifesting in less frequent anginal attacks, ef@smf pain and painless ischemia and
lower doses of antianginal drugs. Systolic andtdlesarterial pressure lowered by 18
and 10 mm Hg on the average, respectively. Multiatibdrehabilitation of IHD patients
with type 2 diabetes mellitus improves hemostasigyohydrate and lipid metabolism.
Coronary circulation response lasted for 24 weeks.



