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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

	 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
	 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
	 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
	 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
	 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
	 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
	 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
	 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
	 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
	 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
	 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
	 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Osteoarthritis is one of the most common rheumatic diseases 
in the world [1-4]. Osteoarthritis affects all components of the 
joint: primarily cartilage, as well as the subchondral bone, syno-
vial membrane, ligaments, capsules of the periarticular muscles 
[5]. The pathological process in the joint often leads to a chronic 
course of the disease, progression, disability, and a decrease in 
the quality of life of patients, which is a serious medical and 
social problem [6-8].

The main clinical symptoms of osteoarthritis are pain and 
limitation of joint function [9-12]. Microcirculatory disruptions 
in the affected joint and changes in biochemical parameters are 
often observed during this disease [13-17].

Treatment of osteoarthritis is mainly aimed at reducing pain, cor-
recting functional failure of the joint, limiting the progression of 
the disease, reducing the risk of exacerbations and involvement of 
previously intact joints, improving the quality of life of patients, and 
preventing persistent joint deformities and disability [18-23]. Treat-
ment of osteoarthritis includes medication and non-medication 
methods, including physiotherapeutic ones [24-30].

Low-frequency electrotherapy with sinusoidal modulated 
currents (SMC-electrophoresis), or amplipulse therapy, during 
osteoarthritis has analgesic, neurostimulating, vasodilating, and 
trophostimulating effects. Ultrasound therapy has anti-inflam-
matory, defibrosing, analgesic, reparative, and regenerative ef-
fects [31,32]. To enhance the therapeutic effect, physical factors 
are combined with the use of medicinal substances (SMC-elec-
trophoresis, ultraphonophoresis). This is most relevant in the 
rehabilitation of patients of an older age group, many of whom 
take medications for underlying and concomitant diseases, 
which greatly complicates the choice of treatment method.

The phytocomplex for electrophoresis and ultraphonopho-
resis, which is proposed for use in this study, is a dry extract 
from grass and roots of the marsh cinquefoil, grass of alfalfa, 
and multiple fruits (or cones) of ordinary hops (Technical Speci-
fication 9375-021-00003938-11 “Extract of marsh cinquefoil, 
alfalfa and dry hops (phytocomplex)”) (33). It contains a set of 
biologically active substances, including flavonoids, cumestans, 
polysaccharides, steroids, essential oils, tannins, hydroxycin-
namic and phenolcarboxylic acids, essential amino acids, vita-
mins. and mineral components. This composition makes it pos-
sible to use the phytocomplex in medicine for inflammatory and 
degenerative diseases of the musculoskeletal system, including 
osteoarthritis.

Previous studies have shown the strong effect of SMC-elec-
trophoresis of the phytocomplex on clinical symptoms and qual-
ity of life in patients with osteoarthritis of the knee joint [34].

The research aimed to study the effect of the SMC-electro-
phoresis and ultraphonophoresis on disruptions in the microcir-
culation system in the affected joint area and on changes in con-
nective tissue metabolism parameters, metabolic processes, and 
electrolyte metabolism in patients with knee joint osteoarthritis..

Material and methods. The study involved 72 patients. Clin-
ical trials of SMC-electrophoresis and ultraphonophoresis of the 
phytocomplex in the treatment of patients with knee osteoarthri-
tis were authorized by the Interuniversity Ethics Committee of 
the Association of Russian Pharmaceutical Universities.

Criteria for including patients in the test were the following: 
verified diagnosis of osteoarthritis of the knee joint in accor-
dance with the standards of the American College of Rheuma-
tology (ACR), presence of disruptions in the microcirculation 
system in the knee joint area and biochemical parameters, first to 
third radiological stage according to Kellgren-Lawrence grade, 
absence of synovitis or presence of its small manifestations, in-
tensity of pain in the affected joint according to the visual ana-
logue scale (VAS) not lower than 40 mm, intake of Symptomatic 
Slow Acting Drugs for Osteoarthritis (SYSADOA) according to 
generally accepted schemes in a stable dosage for a minimum 
of three months prior to the start of the study. Regular use of Non-
Steroidal Anti-Inflammatory Drugs (NSAID) in stable standard 
daily average doses was also accepted. Patients signed a written 
consent to participate in the study. Exclusion criteria: secondary os-
teoarthritis of the knee joint, intra-articular administration of any 
drugs during six weeks before the start of the study, administration 
of glucocorticoids during the last month, history of surgeries of the 
joint under study, severe synovitis, pregnancy, breastfeeding, con-
traindications for the use of SMC and ultrasound therapy, individual 
intolerance to biologically active substances of the phytocomplex, 
presence of other rheumatic diseases, body mass index above 40 
kg/m2, presence of severe comorbid diseases.

Among the patients included in the study, 70.8% (51) were 
female and 29.2% (21) were male. The age of the examined pa-
tients ranged from 40 to 78 years. The median of the sample 
and the interquartile range (25th and 75th percentiles) of the pa-
tients’ age, duration of the disease, and body mass index at the 
time of the examination were 55.0 (47.5 and 62.5) years, 5.3 (2.7 
and 7.8) years, and 30.4 (25.3 and 35.4) kg/m2, respectively. The 
first radiological stage of osteoarthrosis was observed in 12.5% 
of patients, the second stage was observed in 65.3%, and the 
third stage was observed in 22.2%. In the majority of patients 
(81.9%), the pathological process was unilateral and only in 
18.1%, it was bilateral. A rapidly progressing course of the dis-
ease was observed in 4.2% of patients. Several patients included 
in the study were diagnosed with concomitant diseases, includ-
ing arterial hypertension (41), coronary heart disease (25), dia-
betes mellitus (10), metabolic syndrome (5), and gastroduodenal 
ulcer (15). In several patients, these diseases were combined.

All patients were randomly assigned (by the method of random 
numbers generated using a computer program) to five groups, com-
parable by clinical and functional characteristics. Also, the study 
involved ten practically healthy individuals of a similar age, the re-
sults of which were taken as normal parameters.

Patients of the first group (15) underwent a rehabilitation 
program including SMC-electrophoresis of the phytocomplex 
(SMC + PC) (Table 1). Patients of the second group (15) were 
prescribed ultraphonophoresis of the phytocomplex (US + PC). 
Patients of the third group (15) underwent treatment using am-
plipulse therapy (SMC). The fourth group (15) underwent ultra-
sound therapy (US) using methods similar to ones used in first 
and second groups, but without the phytocomplex. The study 
participants in the first four groups continued to receive drug 
therapy, which did not change during the course of the physio-
therapeutic procedures. Patients of the fifth group (12) received 

EFFECT OF ELECTRO-  AND ULTRAPHONOPHORESIS OF THE PHYTOCOMPLEX 
ON MICROCIRCULATORY AND BIOCHEMICAL PARAMETERS 

IN PATIENTS WITH KNEE JOINT OSTEOARTHRITIS

Babaskin D., Litvinova T., Babaskina L., Krylova O., Savinova O., Winter E.

Sechenov First Moscow State Medical University, Russian Federation



	
GEORGIAN MEDICAL NEWS  
No 4 (313) 2021

© GMN 35 

only medication (MT): basic SYSADOA (12 patients – 100%), 
NSAID (2 patients – 16.7%), general tonic agents, and vitamin 
preparations. The drug therapy of patients of the fifth group was 
comparable to the drug treatment of the trial participants in the 
first four groups.

Electrotherapy was performed on the area of the knee joint using 
the transverse technique in the full-wave SMC mode with I and IV 
types of operation for five minutes each. The modulation frequency 
was 100 Hz, the modulation depth was 75%, the half-periods were 
two and three seconds, the current strength was five mA, and the 
exposure time was ten minutes. Ten daily procedures per course 
were performed. The procedures were performed using an “Ampli-
puls-6” apparatus (“Electroapparat”, Russia).

A working solution of the phytocomplex for electrophoresis 
was prepared ex tempore by dissolving the dry extract (10 parts) 
in dimethyl sulfoxide (15 parts) and then adding warm (40°C) 
distilled water (up to 100 parts). 20 ml of the working solution 
was applied to disposable electrode pads for low-frequency 
electrotherapeutic procedures (INNISS-med, Russia), which 
were placed on the affected knee joint.

Ultrasound therapy was performed on the area of the knee 
joint using a contact method and the labile technique in continu-
ous mode with an ultrasound intensity of 0.6 W/cm2. The dura-
tion of the procedure was eight minutes per joint and ten daily 
procedures per course were performed. The procedures were 
performed using the UZT-1.07F apparatus (Maloyaroslavets In-
strument Factory, Russia).

The working composition of the phytocomplex for ultrapho-
nophoresis was prepared by adding dimethyl sulfoxide (10 parts) 
to the phytocomplex (10 parts). Then a special gel for ultrasound 
therapy “Repak-T” (Product License 29/06081001/3590-02, 
Geltek-Medica, Russia) was added (up to 100 parts). 1.5 g of the 
working composition was evenly distributed over the area of the 
affected knee joint.

The content of flavonoids in the working solution and work-
ing composition was 0.7% (in equivalent to quercetin) or 4% (in 
equivalent to the dry residue of flavonoids). The concentrations 

of the phytocomplex were experimentally selected as a result 
of studying the transdermal delivery of biologically active sub-
stances of the phytocomplex under the action of SMC and ultra-
sound in model experiments [35,36].

To assess the state of microcirculation in the area of the af-
fected knee, the method of laser Doppler flowmetry was used 
(a two-channel laser microcirculation computerized analyz-
er LABC (LAKK)-02, Research and Production Enterprise 
LAZMA LLC, Russia). The following main microcirculatory 
parameters were determined: level of capillary blood flow, mi-
crocirculation intensity, and microvessel vasomotor activity.

We used the following biochemical research methods:
– to evaluate the connective tissue metabolism, the content 

of serum fibrinogen, C-reactive protein, hexoses, seromucoid, 
ceruloplasmin, and mucoproteins was determined;

– to analyze the main metabolic parameters, the content of 
aspartate aminotransferase (AST), alanine aminotransferase 
(ALT), alkaline and acid phosphatases was evaluated;

– to assess the state of electrolyte metabolism, the levels of 
calcium, potassium, sodium, magnesium, and phosphorus were 
determined.

All studies were performed before and after the course of 
treatment.

Statistical processing of the results was carried out using 
the SPSS. Statistics. v17. Multilingual-EQUiNOX (SPSS Inc.) 
software. The experimental, empirical distribution of variables 
did not differ much from the normal distribution (Kolmogorov-
Smirnov test and the normal distribution graph). The data ob-
tained are presented as mean values (M) with standard devia-
tions (σ). To assess the significance of differences, the Student 
t-test was used. The critical level of significance in statistical 
hypotheses testing in the study was 0.05.

Results and discussion. According to modern concepts, dis-
ruptions in the microcirculation system play an important role in 
the development of dystrophic processes in the body, therefore, 
we studied the state of this pathogenetic link in patients with 
osteoarthritis of the knee joint (Table 2).

Table 1. Assignment of patients to groups

Healthy (normal)
Main groups Comparison groups Control group

1
(SMC + PC)

2
(US + PC)

3
(SMC)

4
(US)

5
(MT)

Number of patients (n)
10 15 15 15 15 12

Table 2. The effect of the methods of SMC-electrophoresis and ultraphonophoresis 
of the phytocomplex on the microcirculation disruptions in the affected knee joint in patients with osteoarthritis (M±σ)

Parameter
Healthy 
(normal)
(n=10)

Before 
treatment 

(n=72)

After treatment
Group

1 (n=15) 2 (n=15) 3 (n=15) 4 (n=15) 5 (n=12)

Level of capillary blood 
flow, cu 18.4±3.1 9.4±2.8 

P1**
17.3±2.3 

P2*
18.2±2.7

P2**

13.0±2.1 
P1*, P2*, 

P3*

16.7±2.2 
P2*

9.2±2.5 P1**, 
P3**

Microcirculation inten-
sity, cu 5.1±0.8 2.3±0.7 

P1**
3.8±0.9 
P1*, P2*

4.7±1.2 
P2**

2.7±1.1
P1*, P3*

4.4±0.8
P2*

2.4±0.5 P1**, 
P3**

Microvessel vasomotor 
activity,% 20.7±3.8 10.9±3.0 

P1**
16.7±1.9 

P2*
18.7±3.2 

P2*
11.8±2.1
P1*, P3*

13.2±2.6 
P1*, P3*

11.0±2.4 P1**, 
P3*

Here, in Tables 3 and 4, and in Figure 1: P1 – compared to normal parameters, 
P2 – compared to parameters before treatment, P3 – compared to parameters in the main group.

* - P<0.05, ** - P<0.01
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The examination of the trial participants before treatment re-
vealed significant disruptions both in the arteriolar and venular 
parts of the microcirculatory system. They manifested them-
selves by a significant – almost twofold – decrease in the level 
of capillary blood flow. This, according to several researchers, 
leads to a decrease in the level of blood perfusion of the tis-
sues in the area of the pathological process. Along with this, a 
2.2-fold decrease in the total intensity of microcirculation and 
an almost twofold decrease in the total microvessel vasomotor 
activity was observed.

A comparative analysis of the studied treatment methods 
showed a significant corrective effect of SMC-electrophoresis 
and ultraphonophoresis of the phytocomplex (groups 1 and 2) 
on the microvessel vasomotor activity in the affected joint in 
patients with osteoarthritis compared to monotherapy meth-
ods (groups 3 and 4) and drug treatment (group 5). Among the 
pharmacophysiotherapeutic methods (groups 1 and 2), the use 
of ultraphonophoresis of the phytocomplex (group 2) led to a 
significantly better correction of microcirculatory disruptions. 
After treatment using this method was performed, all the stud-
ied parameters of laser Doppler flowmetry reached the level of 
healthy individuals. This may be fundamental in the formation 

of a therapeutic effect in patients with osteoarthritis of the knee 
joint. Methods of amplipulse therapy (group 3) and ultrasound 
therapy (group 4) also had a rather pronounced effect on the level 
of capillary blood flow. They were inferior to pharmacophysio-
therapeutic methods (groups 1 and 2) in terms of the microvessel 
vasomotor activity improvement but were significantly more ef-
fective in terms of capillary blood flow improvement compared 
with drug treatment (group 5).

An objective diagnostic criterion in patients with osteoarthri-
tis is the disruption in the connective tissue metabolism. Ac-
cording to several researchers, the severity of the disease can 
be assessed by the degree of the disruption. In this regard, the 
biochemical markers of connective tissue metabolism were in-
vestigated (Table 3).

In the studied patients with osteoarthritis of the knee joint, a 
significant increase in the studied parameters of connective tis-
sue metabolism (compared to the values in the group of healthy 
individuals) was observed before treatment. The content of hex-
oses associated with protein (P>0.05) was the exception. The 
most pronounced disruptions were in the following parameters: 
seromucoid (1.5 times), mucoproteins (1.6 times), and cerulo-
plasmin (1.5 times). According to the literature, this often ac-

Table 3. The effect of SMC-electrophonophoresis and ultraphonophoresis 
of the phytocomplex on metabolic disruptions in connective tissue in patients with knee joint osteoarthritis

Parameter
Healthy 
(normal)
(n=10)

Before treat-
ment (n=72)

After treatment
Group

1 (n=15) 2 (n=15) 3 (n=15) 4 (n=15) 5 (n=12)

Hexoses
(mmol/l) 6.20±1.30 7.40±2.10 6.90±1.30 6.60±1.40 7.00±1.80 6.90±1.00 7.40±1.20

Fibrinogen
(g/l) 3.50±0.80 5.60±1.60

Р1*
4.10±1.20

Р2*
4.00±0.80

Р2*
4.60±1.30

Р1*
4.60±0.90

Р1*
5.60±1.40
Р1*, Р3*

C-reactive protein 
(mg/l) 1.60±0.50 3.00±0.80

Р1*
2.50±0.70

Р1*
2.10±0.40
Р1*, Р2*

2.70±0.50
Р1*

2.40±0.40
Р1*, Р2*

2.90±0.60
Р1*, Р3*

Seromucoid
(mg/l) 240±31 356±44

Р1*
254±29

Р2*
242±28

Р2*
317±32

Р1*
284±30

Р2*
352±35
Р1*, Р3*

Ceruloplasmin
(mg/l) 485±48 715±68

Р1*
580±54 511±51

Р2*
654±49

Р1*
616±55

Р1*
699±63
Р1*, Р3*

Mucoproteins
(mmol/l) 0.45±0.06 0.74±0.19

Р1*
0.54±0.14

Р2*
0.49±0.12

Р2*
0.64±0.16

Р1*
0.60±0.08

Р1*
0.70±0.15
Р1*, Р3*

Table 4. Influence of the methods of SMC-electrophoresis and ultraphonophoresis 
of the phytocomplex on disruptions in electrolyte metabolism in patients with knee joint osteoarthritis

Parameter
Healthy 
(normal)
(n=10)

Before treat-
ment (n=72)

After treatment
Group

1 (n=15) 2 (n=15) 3 (n=15) 4 (n=15) 5 (n=12)

Calcium
(mmol/l) 2.28±0.41 2.88±0.70

Р1*
2.64±0.42 2.53±0.31 2.78±0.12 2.67±0.26 2.85±0.55

Р1*
Potassium
(mmol/l) 4.02±0.50 4.91±0.82 4.33±0.60 4.31±0.58 4.49±0.57 4.29±0.70 4.86±0.60

Sodium
(mmol/l) 141±32 148±41 147±29 144±22 147±30 146±29 148±33

Magnesium
(mmol/l) 0.91±0.16 0.56±0.11 Р1* 0.76±0.08 Р2* 0.88±0.19 Р2* 0.69±0.09 Р1*

0.70±0.08
Р1*, Р2*, Р3*

0.57±0.08
Р1*, Р3*

Phosphorus
(mmol/l) 1.22±0.18 0.68±0.12 Р1*

0.95±0.17 
Р1*, Р2*

1.18±0.09 Р2*
0.78±0.07

Р1*
0.92±0.11

Р1*, Р2*, Р3*
0.70±0.09 
Р1*, Р3*
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companies damage to connective tissue. The content of C-reac-
tive protein was within the reference interval.

A comparative analysis of the studied treatment methods 
showed that the ultraphonophoresis of the phytocomplex (group 
2) had the greatest effect on the analyzed parameters. Its course 
application contributed to the restoration of such parameters as 
fibrinogen, seromucoid, mucoproteins, and ceruloplasmin con-
tent to the physiological norm. Among the traditional methods 
of physiotherapy (groups 3 and 4), a significant corrective effect 
of ultrasound therapy (group 4) on the seromucoid parameter of 
connective tissue metabolism was established.

Additionally, the state of electrolyte metabolism in patients with 
knee joint osteoarthritis was studied. Most of its parameters reflect 
the state of cell membranes of various organs and tissues (Table 4).

During a biochemical study of the level of mineral components 
in the blood serum of patients with knee joint osteoarthritis before 
treatment, it was found that calcium content was 1.3 times higher 
than normal while magnesium and inorganic phosphorus content 
was 1.6 times and 1.8 times lower than normal, respectively. The 
potassium and sodium levels were within the reference values; their 
variations were negligible and insignificant (P>0.05).

The use of ultraphonophoresis of the phytocomplex (group 
2) had the greatest effect on electrolyte imbalance: the levels 
of magnesium and phosphorus after treatment were close to the 
level of healthy individuals (group 1).

One of the important indicators for osteoarthritis, indicating 
the severity of the dystrophic process, is metabolic disruptions. 
In this regard, several metabolic parameters in the observed pa-
tients were studied (Fig. 1).

Examination of the studied patients revealed a significant 
metabolic imbalance: an increase in the content of acid phos-
phatase (by 1.6 times) and ALT (by 1.5 times) with significantly 
smaller increase in the content of alkaline phosphatase and AST 
(by 1.3 times).

Of all pharmacophysiotherapeutic methods of treatment 
(groups 1 and 2), only the use of ultraphonophoresis of the phy-
tocomplex (group 2) had an effect on the metabolic disruptions 
and restored the content of ALT and alkaline and acid phospha-
tases to physiologically normal values. The effect of the mono-
therapy method (group 4) and especially drug therapy (group 5) 

on the content of ALT was significantly greater compared to the 
ultraphonophoresis of the phytocomplex (group 2). A significant 
corrective effect of the SMC-electrophoresis of the phytocom-
plex (group 1) on the imbalance of acid phosphatase was also 
observed.

The pronounced anti-dystrophic effect of SMC-electrophore-
sis and ultraphonophoresis of the phytocomplex in patients 
with knee joint osteoarthritis was based on the correction of 
microcirculatory disruptions. The laser Doppler flowmetry 
showed an increase in capillary blood flow, an increase in 
blood perfusion in tissues, and a decrease in congestion ef-
fects in the venular microcirculation. Possibly, improvement 
of blood circulation occurred mainly due to the effect of 
physical factors. It is known that SMC improve blood cir-
culation mainly due to the direct effect on the sensitive and 
autonomic nerve fibers, as well as due to reflectory improve-
ment of blood supply to the periarticular muscles [32,37]. As 
a result of this, venous outflow and arterial influx increase 
and lymph circulation is activated. Ultrasound causes local 
vasodilation in the microvasculature and increases the volu-
metric blood flow in weakly vascularized tissues, their oxygen-
ation and metabolic rate [32,37].

SMT-electrophoresis and ultraphonophoresis of the phyto-
complex (the latter being the most effective method) improved 
the metabolism in connective tissue in patients with knee joint 
osteoarthritis, which was confirmed by the restoration of the 
main studied parameters (seromucoid, fibrinogen, and mucopro-
teins levels) to normal values.

The use of SMC-electrophoresis and ultraphonophoresis of 
the phytocomplex led to an improvement of the magnesium and 
phosphorus electrolyte metabolism in patients with knee joint 
osteoarthritis, which was confirmed by the restoration of the 
magnesium mineral balance to the physiologically normal lev-
els. This was due to the complex integrated effect of the physical 
factor and biologically active substances of the phytocomplex 
on electrolyte metabolism. It is known that ultrasound, in ad-
dition to its main therapeutic effect, enhances the transdermal 
penetration of active substances by increasing the permeability 
of cell membranes, the diffusion rate and penetration depth, and 
reducing the “delay time”[38-41].

Fig. The effect of SMC-electrophoresis and ultraphonophoresis of the phytocomplex 
on metabolic disruptions in patients with knee joint osteoarthritis
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SMC-electrophoresis and ultraphonophoresis of the phy-
tocomplex contributed to the elimination of the metabolic im-
balance of acid phosphatase. Additionally, ultraphonophoresis 
of the phytocomplex contributed to the normalization of the 
content of ALT and alkaline phosphatase, which had a positive 
effect on the improvement of the function of the knee joint in 
patients with osteoarthritis.

Conclusions. As a result of the study, the effect of SMC-elec-
trophoresis and ultraphonophoresis of the phytocomplex on dis-
ruptions in the microcirculation system in the affected joint, as 
well as changes in the connective tissue metabolism, metabolic 
process, and electrolyte metabolism in patients with knee joint 
osteoarthritis was established.

The obtained results provide the basis for further studies to as-
sess the overall effectiveness of the use of SMC-electrophoretis 
and ultraphonophoresis of the phytocomplex in patients with 
knee joint osteoarthritis.
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SUMMARY

EFFECT OF ELECTR- AND ULTRAPHONOPHORESIS 
OF THE PHYTOCOMPLEX ON MICROCIRCULATO-
RY AND BIOCHEMICAL PARAMETERS IN PATIENTS 
WITH KNEE JOINT OSTEOARTHRITIS

Babaskin D., Litvinova T., Babaskina L., Krylova O., 
Savinova O., Winter E.

Sechenov First Moscow State Medical University, Russian Fed-
eration

The goal was to study the effect of modulated sinusoidal 
currents electrophoresis and ultraphonophoresis of the phy-
tocomplex on disruptions in the microcirculation system in 
the affected joint area and on changes in connective tissue 
metabolism parameters, metabolic processes, and electrolyte 
metabolism in patients with knee joint osteoarthritis. 

Seventy-two patients were randomly assigned to five 
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groups. Patients of the first group were prescribed modulated 
sinusoidal currents electrophoresis of the phytocomplex. The 
second group was prescribed ultraphonophoresis of the phyt-
ocomplex, the third group was prescribed amplipulse therapy 
(modulated sinusoidal currents), the fourth group was pre-
scribed ultrasound therapy, and the fifth group was prescribed 
basic drug therapy. Drug therapy of patients of the fifth group 
was comparable to the drug treatment of patients of the first 
four groups. The concentration of the phytocomplex in the 
working composition was 10%. Electrotherapy was carried 
out in the full-wave modulated sinusoidal currents mode with 
I and IV types of operation while ultrasound therapy was car-
ried out in continuous mode with an ultrasound intensity of 
0.6 W/cm2. To assess the state of microcirculation, the laser 
Doppler flowmetry method was used. 

The pronounced anti-dystrophic effect after the use of modu-
lated sinusoidal currents electrophoresis and ultraphonophoresis 
of the phytocomplex in patients with knee joint osteoarthritis 
was based on the correction of microcirculatory disruptions: 
an increase in the capillary blood flow, an increase in the blood 
perfusion in tissues, and a decrease in congestion effects in the 
venular microcirculation. The use of modulated sinusoidal cur-
rents electrophoresis of the phytocomplex (ultraphonophoresis 
of the phytocomplex had an even greater effect) improved the 
connective tissue metabolism and the content of seromucoid, 
fibrinogen, and mucoproteins. The use of the studied treatment 
methods improved magnesium and phosphorus parameters of 
the electrolyte metabolism. Modulated sinusoidal currents elec-
trophoresis and ultraphonophoresis of the phytocomplex con-
tributed to the elimination of the metabolic imbalance of acid 
phosphatase. Ultraphonophoresis of the phytocomplex also 
contributed to balancing of the alanine aminotransferase and 
alkaline phosphatase content. As a result of the study, the effect 
of modulated sinusoidal currents electrophoresis and ultrapho-
nophoresis of the phytocomplex on disruptions in the microcir-
culation system in the affected joint area and on changes in con-
nective tissue metabolism parameters, metabolic processes, and 
electrolyte metabolism in patients with knee joint osteoarthritis 
was established. 

The obtained results provide the basis for further studies 
to assess the overall effectiveness of the use of modulated 
sinusoidal currents electrophoresis and ultraphonophoresis of 
the phytocomplex in patients with knee joint osteoarthritis.

Keywords: knee joint osteoarthritis, medicine electropho-
resis, phonophoresis, plant extract, electrotherapy, ultrasound 
therapy.

РЕЗЮМЕ

ВЛИЯНИЕ МЕТОДОВ ЭЛЕКТРО- И УЛЬТРАФОНО-
ФОРЕЗА ФИТОКОМПЛЕКСА НА МИКРОЦИРКУ-
ЛЯТОРНЫЕ И БИОХИМИЧЕСКИЕ ПОКАЗАТЕЛИ 
У ПАЦИЕНТОВ С ОСТЕОАРТРОЗОМ КОЛЕННОГО 
СУСТАВА 

Бабаскин Д.В., Литвинова Т.М., Бабаскина Л.И., 
Крылова О.В., Савинова О.В., Винтер Е.А.

Первый Московский государственный медицинский универ-
ситет им. И.М. Сеченова, Российская Федерация

Цель исследования – определить влияние методов элек-
трофореза синусоидальными модулированными токами и 

ультрафонофореза фитокомплекса на нарушения в систе-
ме микроциркуляции в области пораженного сустава, на 
изменения показателей обмена соединительной ткани, 
метаболического процесса и электролитного обмена у па-
циентов с остеоартрозом коленного сустава. 

72 пациента рандомизированно распределены на 5 групп: 
пациентам I группы назначен СМТ-электрофорез фитоком-
плекса, II группы – ультрафонофорез фитокомплекса, III 
группы – амплипульстерапия (СМТ), IV группы – ультра-
звуковая терапия, пациентам V группы – «базисная» меди-
каментозная терапия. Лекарственная терапия пациентов V 
группы сопоставима с медикаментозным лечением паци-
ентов первых четырех групп. Концентрация фитокомплек-
са в рабочем составе – 10%. Электротерапию проводили в 
выпрямленном режиме СМТ при I и IV роде работ, ультра-
звуковую терапию – в непрерывном режиме при интенсив-
ности ультразвука 0.,6 Вт/см2. Для оценки состояния микро-
циркуляции использовали метод лазерной допплеровской 
флоуметрии. Выраженный противодистрофический эффект 
при применении СМТ-электрофореза и ультрафонофоре-
за фитокомплекса у пациентов с остеоартрозом коленного 
сустава базировался на коррекции микроциркуляторных 
нарушений и проявлялся в виде усиления капиллярного 
кровотока, увеличения перфузии крови в тканях и умень-
шения застойных явлений в венулярном звене микроцирку-
ляции. Под влиянием СМТ-электрофореза фитокомплекса, 
в большей степени при ультрафонофорезе фитокомплекса, 
улучшался обмен соединительной ткани по содержанию се-
ромукоида, фибриногена и мукопротеинов. При использо-
вании исследуемых методов лечения отмечалось улучшение 
состояния электролитного обмена по показателям магния 
и фосфора. СМТ-электрофорез и ультрафонофорез фито-
комплекса способствовали устранению метаболического 
дисбаланса по показателю кислой фосфатазы, а ультрафо-
нофорез фитокомплекса - также по содержанию аланинами-
нотрансферазы и щелочной фосфатазы. 

В результате проведенного исследования установлено, 
что СМТ-электрофорез и ультрафонофорез фитокомплек-
са способствуют устранению метаболического дисбаланса 
кислой фосфатазы. Кроме того, ультрафонофорез фитоком-
плекса способствует нормализации содержания аланинами-
нотрансферазы и щелочной фосфатазы, что положительно 
влияет на функции коленного сустава у больных остеоар-
трозом.

reziume

fitokompleqsis eleqtro- da ultrafono-
forezis meTodebis gavlena mikrocirkulaciur 
da bioqimiur maCveneblebze pacientebSi muxlis 
saxsris osteoarTroziT

d.babaskini, t.litvinova, l.babaskina, o.krilova, 
o.savinova, e.vinteri

moskovis i.seCenovis saxelobis pirveli saxel-
mwifo samedicino universiteti, ruseTis federacia

kvlevis mizans warmoadgenda fitokompleq-
sis sinusoiduri modulirebuli denebiT ele-
qtroforezis meTodis da fitokompleqsis ul-
trafonoforezis meTodis gavlenis gansazRvra 
mikrocirkulaciur darRvevebze dazianebuli 
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sasxsris midamoSi, SemaerTebeli qsovilis cvlis 
maCveneblebze, metabolur procesze da eleqtro-
litur cvlaze pacientebSi muxlis saxsris os-
teoarTroziT.
72 pacienti randomulad ganawilda 5 jgufad: 

I  jgufs daeniSna fitokompleqsis eleqtro-
forezi sinusoiduri modulirebuli denebiT, II  
jgufs - fitokompleqsis ultrafonoforezi, III  
jgufs - amplipulsTerapia, IV jgufs – ultra-
bgeriTi Terapia, V jgufs – “bazisuri” medika-
menturi Terapia.  fitokompleqsis koncentracia 
samuSao SemadgenlobaSi iyo 10%. eleqtroTerapia 
sinusoiduri modulirebuli denebiT Catarda I  
da IV jgufebSi, ultrabgeriTi Terapia – uwyvet 
reJimSi 0,6vt/sm2 intensivobis ultrabgeris gamoye-
nebiT. mikrocirkulaciis mdgomareobis Sefasebi-
saTvis gamoiyeneboda lazeruli dopleruli 
floumetriis meTodi. gamoxatuli antidistrofi-
uli efeqti fitokompleqsis sinusoiduri modu-
lirebuli denebiT eleqtro- da fonoforezis 
gamoyenebisas pacientebSi muxlis saxsris osteo-
arTroziT efuZneboda mikrocirkulaciuri dar-
Rvevebis koreqcias da gamoixateboda kapilaruli 
sisxlis nakadis gaZlierebaSi, sisxlis perfuziis 
momatebasa da SegubebiTi movlenebis SemcirebaSi 
mikrocirkulaciis venur rgolSi.

fitokompleqsis sinusoiduri modulirebuli 
denebiT eleqtroforezis gavleniT metad, vidre 
fitokompleqsis fonoforezisas, umjobesdeboda 
cvliTi procesebi SemaerTebel qsovilSi sero-
mukoidis, fibrinogenis da mukoproteinebis Sem-
cvelobis mxriv.
mkurnalobis aRniSnuli meTodebis gamoyenebi-

sas aRiniSneboda eleqtrolituri cvlis mdgo-
mareobis gaumjobeseba magniumis da fosforis 
maCveneblebis mixedviT. fitokompleqsis sinusoi-
duri modulirebuli denebiT eleqtro- da fono-
forezma xeli Seuwyo metaboluri disbalansis 
alagebas mJave fosfatazas maCveneblis mixedviT, 
xolo fitokomplesis ultrafonoforezma,  aseve, 
alaninaminotransferazas da tute fosfatazas 
Semcvelobis mixedviT.
Catarebuli kvlevis safuZvelze dadgenilia, 

rom fitokompleqsis sinusoiduri modulirebu-
li denebiT eleqtro- da fonoforezi xels uw-
yobs mJave fosfatazas metaboluri disbalansis 
alagebas. garda amisa, fitokompleqsis sinusoi-
duri modulirebuli denebiT fonoforezi xels 
uwyobs alaninaminotransferazas da tute fos-
fatazas Semcvelobis normalizebas, rac dadebi-
Tad aisaxeba muxlis saxsris funqciis gaumjobe-
sebaze pacientebSi osteoarTroziT.

APPLICATION OF ANTIBIOTIC-CONTAINING EAR DROPS 
IN TREATMENT OF ACUTE OTITIS MEDIA

1Japaridze Sh., 1Lomidze L., 2Nakhutsrishvili I., 2Davituliani V., 2Kekelidze I.

1National Center for Otolaryngology, Japaridze-Kevanishvili Clinic; 
2Tbilisi State Medical University, Department of Otolaryngology; Georgia

 Otitis is a very serious and noteworthy disease. In time and 
adequate treatment guarantees to prevent complications and to 
cure it. The antibiotic therapy plays a leading role in the treat-
ment of this disease. Sometimes however the symptomatic treat-
ment is sufficient: painkillers, fever controllers, utilization of 
local nose and ear drops [5,13].

 According to the results of various studies, the prevalence of 
otitis media in one year and two-three year varies under 19% 
and 32%, respectively. Streptococcus pneumoniae, Haemophi-
lusinfluenzae and Moraxella catarrhalis are the most common 
bacterial pathogens of [4,8].

 Otalgia appears the most common otitis symptom. It has pri-
mary and secondary forms. Theprimery forms include the ear 
diseases, the main cause of which is the the eustachian tube 
dysfunction. Thesecondary forms cover the otalgias that include 
the sacral nerve, facial nerve, miscarriage, jaw inflammation, 
odontogenicpain.The acute inflammation of the middle ear is the 
most frequent cause of the ear pain in children. Primary otalgia 
can be the bacterial or viral infectious as well as the mechanical 
trauma or cochlear neuritis [11].

 The classification and treatment of otitis media are discussed 
in the present paper. The course of the disease is atypical in some 
cases that often combine with the properly diagnostic acute oti-
tis media [15]. The special attention demands theneonates an-
dadults with systemic chronic diseases [5,15].

 In some otitis media instances the ear drops can play an im-
portant cure role. A number of studies have suggested that the 
drops are appropriate for plaque ear lesions only [10].

 The use of topical antibiotics in the form of ear drops is rec-
ommended during or after the plaque miringotomy. After the 
miringotomymany patients develop otorrhea. In such cases the 
utilization of topical antibiotics with a combination of cortico-
steroids is effective.

 According toa double-blind randomized study in one of the 
clinics in Germany: The use of ciprofloxacin and fluocimolace-
tonid in the ear drops reduces otorrhea from 7 days to 4 days. It 
can be prescribed twice a day for 1 week [4].

 In General and Family Medicine of the German Society pro-
vided guideline of chronic otitis media, we read that the patients 
suffering from this disease should undergo ear toilet, cleaning 


