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K CBEAEHUIO ABTOPOB!
[Ipu HampaBIeHUY CTAaTbH B PEAAKITHIO HEOOXOINMO COOITIOATh CISAYIONINE TIPABHIIA;

1. CraTps 1oyKHA OBITH MPECTABICHA B IBYX DK3EMILISIPAX, HA PYCCKOM MJIM aHTIIUHCKOM SI3bI-
Kax, HarleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OHOIl CTOPOHE CTAHIAPTHOIO JIUCTA ¢ INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBIH WPUQT U1 TEKCTa Ha PYCCKOM U
anruiickoM sizpikax - Times New Roman (Kupuaauima), Ui TekcTa Ha TPY3UHCKOM SI3BIKE CIIETyeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykornrcu, HaneyaraHHOW Ha KOMITBIOTEPE, JTOJDKEH
o51Th IprTO’keH CD co crarbeit.

2. Pa3mep craTbu 10TKEH OBITH HE MEHEE IECSTH 1 He OoJiee 1BaALaTH CTPaHUI] MAIIHOIINCH,
BKJIIOUAsl yKa3arellb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPY3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIIEHBI AKTYyaIbHOCTh JJAHHOTO MaTepHalla, METO/IbI U Pe3YIIbTaThI
UCCIIeIOBaHUS U MX 00CYKACHHE.

[Ipu npencTaBIeHNN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJIMYECTBO IKCIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIIHECS METOABl 00e3001MBaHUs U
YCBIMICHHUS (B XOJ€ OCTPBIX OIBITOB).

4. K crarbe JOIKHBI OBITH IPUIIOKEHBI KpaTKoe (Ha MOJICTPAaHUIIbI) Pe3OMe Ha aHIIIMICKOM,
PYCCKOM M I'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIEIYIOLINE pa3aesbl: Lieb UCCIeI0BaHNs, MaTepHua U
METO/IBI, PE3YJILTAThI M 3aKIFOUSHHE) U CIIUCOK KITtoueBbIX ciioB (key words).

5. Tabnuupl HEOOXOIUMO NPECTABIATE B Ie4aTHOM hopme. DoTokonuu He TpuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOTKHBI OBITH 03aryIaBICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (DOTOKOIHMHU C PEHTTEHOTPAMM - B HO3UTUBHOM
n300paxeHnH. PUCYyHKH, YepTeKU U IuarpaMmbl CIeLyeT 03arIaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff hopmare.

B noanucsix k MukpogotorpagusaM cieayeT yKa3bBaTh CTEIICHb YBEIMUCHHUS YePEe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIPETHALIUH CPE30B.

7. ®aMUIIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJATCS B OPUTHHAIBHON TPAHCKPUIILINH.

8. I[Ipu opopmnennn u HarpaBneHun crtared B kypHanm MHI nmpocum aBTOpOB cobmronars
NpaBuIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSAX K PYKOMHUCSM, IPEACTABISIEMBIM B ONOMEIUIIMHCKHUE
JKYpHAJIbD», TPUHATHIX MeXKIyHapOAHBIM KOMHUTETOM PEIaKTOPOB MEAMLMHCKUX JKYpPHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIe Kax /101 OPUTHHATIBHOM CTaThU MPUBOIUTCS OMOIHOrpadguyeckuii cucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPbIE UMEIOTCS CChUIKU B TeKcTe. CIHCOK COCTaBIsIeTCs B
andaBUTHOM MOpsAKEe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK IPUBOAUTCS Ha sI3bIKE OpUrMHana. B
CIMCKE JINTEPATyPhl CHavYajIa MPUBOIATCS PaOOThI, HAIMCAHHBIE 3HAKAMU TPY3MHCKOTO anaBuTa, 3aTeM
KApuuien u naruauned. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTATbH JAIOTCS B KBaIPaTHBIX
CKOOKax B BU/I€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmh-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 32 IMOCTETHNUE 5-7 JIET.

9. ns momydeHus MpaBa Ha MyONHMKALMIO CTaThs TOJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJICHUS BU3Y U CONPOBOIUTEIBHOE OTHOILICHHUE, HAIMCAHHBIC WJIM HAlledaTaHHbIC Ha OJIaHKe
Y 3aBE€PEHHBIE MOJIHCHIO U NIEYaThIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBIO MPUBEACHBI UX
(amuIMM, UIMEHAa U OTYECTBA, YKa3aHbl CIIy>KeOHBIH M JOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble KoopAuHaThl. KonmuuecTBo aBTOPOB (COABTOPOB) HE TOJHKHO MPEBBIIIATE IISITH YEJIOBEK.

11. Penakuus ocraBisieT 3a cOO0 MpaBo COKpallaTh U UCHPaBIATh cTarbi. Koppekrypa aBropam
HE BbICBUIAETCS, BCS paboTa U CBEpKa MIPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HenomycTuMO HarpaBiieHHE B pefaklMIo padoT, MPeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeIbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX M3IAHUSX.

Hpﬂ HApyHI€HUU YKa3aHHbIX IPaBUJI CTATbU HE paCCMaTPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
Georgian and Russian materials). With computer-printed texts please enclose a CD carrying the same file titled
with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
(or black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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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

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.

34

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/m?, 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/m?, 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
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Table 1. Assignment of patients to groups

Main groups

Comparison groups Control group

Healthy (normal) 1 2
(SMC + PC) (US +PC)

3 4 5
(SMC) (US) (MT)

Number of patients (n)

10 | 15 | 15

15 | 15 | 12

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/cm?. 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 (o). 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 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=+o)

Healthy Before After treatment
Parameter (normal) treatment Group
(#=10) 0=72) | 1 @=15) | 2@=15) | 3@=15) | 4@m=15 | 5@=12)
. 13.0+2.1
Level of capillary blood 18443 1 9.4+2.8 17.3£2.3 18.2+£2.7 pxp 16.7£2.2 9.2+2.5 P **,
flow, cu P** P P ** If,)z*z ’ P* P **
Microcirculation inten- 51408 2.3+0.7 3.8+0.9 4.7+1.2 2.7+1.1 4.4+0.8 2.4+0.5 P **,
sity, cu T P x* P* P* Px* P* P* P* P
Microvessel vasomotor 20743 8 10.9+3.0 16.7+1.9 18.743.2 11.8+2.1 13.2+2.6 11.0£2.4 P **,
activity,% T P xx Px P P* P* P* P* P*
Here, in Tables 3 and 4, and in Figure 1: P,— compared to normal parameters,
P, — compared to parameters before treatment, P,— 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
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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

After treatment
Healthy Before treat-
Parameter (normal) Group
-1 ment (n=72)
(n=10) 1 (n=15) 2 (n=15) 3 (n=15) 4 (n=15) 5 (n=12)
Hexoses 6204130 | 7.4042.10 | 6.90+130 | 6.60£1.40 | 7.00£1.80 | 6.90+1.00 | 7.40+1.20
(mmol/1)
Fibrinogen 3.5020.80 5.60+1.60 4.10+1.20 4.00+0.80 4.60£1.30 4.60+0.90 5.60+1.40
(/) B P P P P P P, P*
C-reactive protein 1.60£0.50 3.00+0.80 2.50+0.70 2.10+0.40 2.70+0.50 2.40+0.40 2.90+0.60
(mg/l) ' . b P ¥ P¥, P* Px P¥ P P P
Seromucoid 240431 356144 254+29 242428 317+32 284+30 352+35
(mg/l) P p* P L P P P
Ceruloplasmin T15+68 S511+£51 654+49 616+55 699+63
(mg/l) 485+48 P 580+54 P P P P* P*
Mucoproteins 0.45+0.06 0.74+0.19 0.54+0.14 0.49+0.12 0.64+0.16 0.60+0.08 0.70+0.15
(mmol/l) R P* P P P P P, P*
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
Healthy Before freat. After treatment
Parameter (normal) R Group
-1 ment (7=72)
(n=10) 1 (n=15) 2 (n=15) 3 (n=15) 4 (n=15) 5 (n=12)
Calcium 228041 | 8070 564042 | 253031 | 2782012 | 267x026 | 28309
(mmol/l) P P
Potassium 4.0240.50 | 4914082 | 4.33£0.60 | 4.31£0.58 | 4.49+0.57 | 4.29:0.70 | 4.86+0.60
(mmol/1)
Sodium 141432 148+41 147429 144+22 147+30 146429 148+33
(mmol/l)
Nalg;lfl‘/;‘)m 0.91£0.16 | 0.56£0.11 P* | 0.76+0.08 P,* | 0.88+0.19 P,*| 0.6940.09 P * P?;?‘;fg"(;i* 01;351 Z,ig‘:ff
Phosphorus «| 0.95£0.17 «| 0.78£0.07 0.92+0.11 0.70+0.09
(mmol) 1226018 0.680.12P% | T3 p L | 118:0.09 P, P prpxpr| prps
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Fig. The effect of SMC-electrophoresis and ultraphonophoresis of the phytocomplex
on metabolic disruptions in patients with knee joint osteoarthritis

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)
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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].
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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/cm?. 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.

PE3IOME

BJIUSAHUE METO/JOB SJIEKTPO- U YJIBTPA®OHO-
®OPE3A ®UTOKOMIIVIEKCA HA MHUKPOLUPKY-
JATOPHBIE U BUOXUMHNYECKHE ITOKA3ATEJIN
Y NAIIUEHTOB C OCTEOAPTPO30M KOJIEHHOI'O
CYCTABA

ba6ackun /I.B., JlutBunoa T.M., badackuna JI.U.,
Kpsuioa O.B., CaBunosa O.B., Bunrtep E.A.

Ilepswiti Mockosckuil 2ocyoapcmeeniiviil MeOUYUHCKULL YHUGep-
cumem um. U.M. Ceuenosa, Poccuiickas @edepayus

Lens nccnenoBaHus — ONPENCIUTD BIUSHUE METOOB 3JICK-
Tpodopesa CHHYCOUAATBHBIMI MOAYIUPOBAHHBIMU TOKAMH H
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yabrpadoHodopesa GUTOKOMIUIEKCA Ha HAPYIICHHS B CHCTe-
Me MHUKPOLHMPKYISIHA B 00JaCTH MOPaXEHHOTO CycTaBa, Ha
W3MEHEHHUs IoKa3aTejiel oOMeHa COEIUHHUTENbHOW TKaHH,
MeTabOoJIMYECKOro MPOLecca U AIEKTPOIIMTHOr0 0OMeHa y ma-
IHEHTOB C OCTEOAPTPO30M KOJIEHHOT'O CyCTaBa.

72 manueHTa paHIOMU3UPOBAHHO paclpeaesIeHbl Ha 5 TPy
nauuentam | rpynmsl HazHadeH CMT-anektpodopes purokom-
wiekca, Il rpynmer — ynsrpagonodopes puroxommuiexca, 11
rpynnsl — ammunyiserepanus (CMT), IV rpynnsl — yasTpa-
3BYKOBas TE€palivs, nauueHTam V rpynIibl — ((6331/ICH3.${)> Meau-
KaMeHTO3Has Tepamnus. JlekapcTBeHHas! Tepanusl ManueHToB V
prﬂﬂbl cornocraBuMa ¢ MCIUMKAMCHTO3HBIM JICHCHUCM IIallv-
SHTOB IIEPBBIX YeThIpeX rpymi. KoHueHTparms GpUTOKOMILICK-
ca B pabouem cocrase — 10%. DiekTpoTepanuio IpoBOAWIN B
BolnpsiMieHHoM pexxume CMT mpu I u IV pone pabor, yasTpa-
3BYKOBYIO TE€PAIUIO — B HENPEPBHIBHOM PEKUME NPU UHTEHCHUB-
HOCTH yibTpassyka 0.,6 Br/cm?. JIJist OLIEHKH COCTOSIHUSI MHKPO-
LUPKYJIALUY UCHOIB30BaIM METOA JIa3epHOM JONIIIEPOBCKOM
¢dnoymerpun. BeipaskeHnHslii npoTuBoaucTpoduueckuii adhpexr
npu npumeHennn CMT-anekrpodopesa u yasTpadorodope-
3a (PUTOKOMIUIEKCA y MAalUEHTOB C OCTEOAPTPO30M KOJICHHOIO
cycraBa 0a3upoBalicss Ha KOPPEKIHH MHKPOLUPKYJISATOPHBIX
Hapymel-u/lf/i U TIPOSABJIAJICA B BUAC yCI/IJ'IeHI/Iﬂ KaruJuiipHoro
KPOBOTOKA, YBEJIMYEHHsI Nepdy3uu KPOBU B TKAHSIX U YMEHb-
LIEHUs 3aCTOMHBIX SBJICHUN B BEHYIIPHOM 3BEHE MUKPOLIUPKY-
msiiun. Tlon Baustauem CMT-anekrpodopesa GpuTokoMILIeKea,
B OoJblieil crenenu npu ynerpadonopopese GpuToKoMILIeKca,
yIyqIiancst 0OMEH COCAMHUTEIBHOM TKAHH 110 COICPKAHHUIO Ce-
pomykounsa, pudpuHorena u MykonporenHos. [Ipu ucrosnb3o-
BaHUU UCCICAYEMBIX METOIOB JICHCHUA OTMEYAJIOCH y.]'ly'-lLL[eHI/le
COCTOSIHHSI 3JICKTPOJIMTHOTO OOMEHA IO MOKAa3aTessiM MarHwus
u docdopa. CMT-anekrpodopes n yasrpadonodopes duro-
KOMIUIEKCA CIIOCOOCTBOBAJIM YCTPAHEHHIO METa0O0IMYEeCKOro
nqucbananca 1o mokasaresro kucioit gocdarassl, a ynsrpado-
HO(Ope3 PUTOKOMILIICKCA - TAKXKE 110 COACPIKAHUIO aJTaHMHAMU-
HOTpaHc(epassl U 1meno4Hoi hocdarassl.

B pesynbrare NpOBEACHHOTO HCCIIEIOBAHHS YCTaHOBIICHO,
yro CMT-anekrpodopes u ynsrpadoHodope3 GpUTOKOMILICK-
ca CHOCOOCTBYIOT yCTpaHEHHIO MeTabonnueckoro aucbanaHca
kucioit pocdarasel. Kpome Toro, yisrpadonopopes puroxom-
IJIEKCa CIIOCOOCTBYET HOPMAJIM3ALUK COICPKAHHS allaHHHAMH-
HOTpaHc(epasbl U HIeNoYHON (ocdaraspl, YTO MOIOKUTEITLHO
BIMSCT Ha (QYHKIMH KOJCHHOTO CyCTaBa y OOJBHBIX OCTEOap-
TPO30M.
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APPLICATION OF ANTIBIOTIC-CONTAINING EAR DROPS
IN TREATMENT OF ACUTE OTITIS MEDIA

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

National Center for Otolaryngology, Japaridze-Kevanishvili Clinic,
Thilisi 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].
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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
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