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The modern approach to the integrated therapy ek kosteoarthritis is grounded on t
he recommendations of EULAR [2], built on the piptes of evidence-based medicine. All ap-
proaches to the treatment of patients with knemetgoosteoarthritis were divided into 4 groups:
pharmacological, non-pharmacological, intra-aracuhnd surgical. The pharmacological agents
most commonly used to treat osteoarthritis of theekjoints are nonsteroidal anti-inflammatory
drugs. They have the ability to reduce pain andvsagronounced anti-inflammatory effect [3]. In
clinical practice, more and more clinicians arengsilrugs based on glucosamine hydrochloride. Its
bioavailability is about 90%. It has pronounced rudfroprotective properties, moderate anti-
inflammatory effect, and prevents the progressibdemgenerative processes in the joint [5]. In re-
cent years, the attention of specialists is alsacted by the possibility of using laser therapyhe
treatment of patients with knee joints osteoaithvitith severe articular syndrome. The use of laser
radiation in the treatment of knee osteoarthritevmes significant anti-inflammatory and analgesic
effects [4]. This is accompanied by changes in saichhemical markers of blood as glycoproteins
and proteoglycans which reflect the state of joogusnective tissue. The catabolism of these mark-
ers varies depending on the course of inflammadod/reparative processes in joints osteoarthritis.
Thus, a rational combination of local effects amsheyal therapeutic measures is required in the
regenerative treatment of patients with osteodishiin this case, the effectiveness of complexcon
servative treatment does not depend only on theeciorchoice of laser irradiation parameters,
which are mainly aimed at reducing the intensitynBammation and the elimination of pain syn-
drome [1].

Aim — experimental definition of the effectivenasfsthe proposed method of conservative
treatment of knee joints osteoarthritis using soddiclofenac, glucosamine hydrochloride and in-
frared laser radiation, on the basis of biochemicatkers of connective tissue metabolism in rats.

Materials and methods Experimental studies were performed on 40 whiteematis aged 6
months with body weight from 250 to 300 g of theplation of the experimental and biological
clinic of Sytenko Institute of Spine and Joint Rdt¢lyy. Animals were kept in accordance with
sanitary norms on the standard diet. Experimenteaatmwere performed within regulations of the
European Convention for the Protection of VertebrAhimals used for experimental and other
purposes. Euthanasia of animals was carried odiebgpitation due to the need of blood selection
for the research. Knee joints osteoarthritis waslered by intramuscular administration of dexa-
methasone at a dose of 7 mg/kg, once a week danmeeks. The treatment started 3 days after the
last injection of dexamethasone. Experimental groopsisted of 5 rats whose biochemical blood
tests results had been initially evaluated aftere@ks of knee joints osteoarthritis. A control grou
had 5 intact rats. Group | (n = 10) comprised vath simulated knee joints osteoarthritis without
further treatment. They were observed on th® 46d 24' days. Group Il animals (n = 10) were
treated by administering diclofenac sodium (8 mp/iugd glucosamine hydrochloride (50 mg/kg)
orally. Drugs were injected per os with a probee Tblume of the solution was 0.5 ml/100 g of a
rat weight. Group Ill animals (n = 10) receivedrared laser irradiation at a dose of 0.3 J followed
by oral administration of diclofenac sodium (8 ng)/land glucosamine hydrochloride (50 mg/kg).
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Laser therapy was performed on the caudal surfatieeoright wool-free knee joint using
the Mustang apparatus: wavelength Qu89, pulsed power 7-8 W, pulse frequency 3000 Hz, the
session duration was 3 minutes 42 seconds. Lassioss were performed daily during 10 days
(10 sessions). To evaluate the treatment efficdche proposed schemes we carried out a bio-
chemical study of rats’ blood treated with differeegimens on the f0and 24" days of treatment.
Glycoproteins, chondroitin sulfates, GAG fractiordkaline phosphatase were identified in the
blood. Statistical data analysis was carried outgisoftware packages Microsoft Excel XP and
Statsoft Statistica 10.0. Comparison of patientugsowas performed according to the Student's
parametric criterion and Wilcoxon's non-parametriterion.

Results and discussionOn the 24 day of the recovery period, after the simulatimgpé
joints osteoarthritis, we detected an increasehe)r dontent of the connective tissue metabolism
markers (glycoproteins, chondroitin sulfates) amel ¢thange in the ratio of GAG fractions in blood
serum of rats. It is known that virtually all GAGrtilage matrices, except for hyaluronan, are sul-
fated. They are chondroitin sulfate and keratafasal The total concentration of GAG in the ma-
trix of articular cartilage reaches 10 g/100 g of thatter, which during the development of in-
flammatory-destructive processes in the cartilagthe knee joints can lead to increasing of their
concentration in blood serum. The concentratioglgtoproteins in blood serum of rats with ex-
perimental knee joints osteoarthritis increased3By)% compared to the indicator in the intact
group of animals. In our opinion, this is due te thflammatory process in the capsule of the af-
fected joints. Cartilage tissue of the joints hrin glycoproteins, which, in case of osteoaririt
causes an increase in their expression by chong®cyhese include fibronectin, tenascine-C,
clusterin, proteoglycan-binding protein and othlgrcgproteins involved in cartilage catabolism in
inflammatory-degradation processes in the jointsnduinflammation. The destruction of cartilagi-
nous tissue was confirmed by increase in the tdtahdroitin sulfates concentration by 32.9%, as
well as GAG fraction | increase by 32.2%, GAG fract Il (chondroitin-6 and chondroitin-4-
sulfates) increase by 79.8%, which are the partthefcartilage and bone tissue of the affected
joints. The obtained data show that the above-rapatl biochemical parameters fully reflect the
processes occurring in the tissues of the affemed. This is the reason for using the above-
mentioned biochemical markers for laboratory cdndfahe effectiveness of treatment. In the dy-
namics of treatment after 10 days of therapy, treent of glycoproteins decreased by 11.5% in the
group of rats treated without laser radiation agd2B.7% in the blood of rats treated with laser
therapy compared to the group of animals withouticed treatment. It was also found that the con-
tent of blood serum glycoproteins in rats treatath wiclofenac, glucosamine hydrochloride in
combination with laser therapy was lower by 13.8mpared with the group of animals treated
with drugs only. This is evidently due to the uddoav-intensity laser radiation, which positively
affects the tissues of the affected joints in kosteoarthritis, further reducing the intensity of i
flammation in the synovial membranes, edema, andpting the regeneration of articular carti-
lage. Reduced catabolism of proteoglycans of ddicoartilage caused a positive dynamics of
chondroitin sulfate content in rats’ blood with exinental knee joints osteoarthritis. In the group
of animals treated without laser therapy, the aunté total chondroitin sulfates was reduced by
only 8.5% compared with the group without treatménthe third group of animals after additional
application of laser therapy, the decrease in th@emt of total chondroitin sulfates was 21.6%,
which confirms the higher efficiency treatment ragns using laser therapy.

Moreover, rats treated with diclofenac and glucasanydrochloride with using laser ther-
apy showed positive dynamics in the content of GAg8tions in blood serum. Lower values of |
and Il GAG fractions (chondroitin-6 and chondroitirsulfate) were noted in this group of rats on
the 10" day immediately after treatment, compared to tfwug Il animals treated without laser
therapy. There was also a decrease in serum alaiiosphatase activity in the group of rats treated
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with low-intensity laser radiation. Perhaps it wdige to bone isoenzymes, indicating a slowing
down of destructive processes in the subchondna lod the joints in osteoarthritis. The content of
total calcium in all animal groups remained uncleghgompared to intact animals. A study of con-
nective tissue biochemical markers in blood serfinats was carried out after 24 days of the medi-
cal treatment course to assess the long-term sesuhats’ treatment by different methods of ther-
apy. In the blood serum of rats treated with a doation of laser therapy and medical prepara-
tions, there was a significant decrease in theerurdf glycoproteins (28.5%), chondroitin sulfates
(26.1%), alkaline phosphatase activity (32.3%), hadd Il GAG fractions (chondroitin-6 (28.7%)
and chondroitin-4-sulfate (40.3%)) 24 days aftertileatment. We also noted that group 11l animals
had approximately the same values of biochemicakena as intact animals, which is due to the
greater effectiveness of the therapeutic technwgitte the use of the above-mentioned complex in
comparison with using only drugs. In our opinidme reason for such positive changes is precisely
the action of laser beams, which contribute toittoeease of local reactivity around the articular
tissues, contribute to the reduction of the inflasbony process in the synovial membranes, and also
create favorable conditions for the regeneratioartitular cartilage. Thus, during the analysis of
the results of biochemical studies of connectigsue markers in the blood of experimental ani-
mals, it was found out that the decrease in thwigcof the inflammatory processes and the de-
struction of the cartilage tissue of the affectenhts more actively occurred in the group of rats
where the course of laser therapy and drugs wdsedpp

Conclusion Thus, changes in biochemical markers of connetiggeie status in rats during
experimental knee joints osteoarthritis indicatelsigher efficiency of the treatment regimen with
the use of low-intensity infrared laser radiatimmpared with drug only therapy. We used the in-
frared laser radiation complex and glucosamine dfuloride and sodium diclofenac in conserva-
tive treatment of rats with experimentally indudatke joints osteoarthritis after 24 days of treat-
ment according to the above-mentioned scheme. ieswdt we observed a significant decrease in
the content of glycoproteins (28.5%), chondroitulfates (26.1%), alkaline phosphatase activity
(32.3%), as well as | and 1l GAG fractions, namahpndroitin-6 (28.7%) and chondroitin-4-sulfate
(40.3%). Moreover, the studied markers indicatqgreached the level of the same indicators in
the intact animals. The obtained results of theegrpental study on rats showed that the use of
laser therapy in the early stages of knee jointsaasthritis can significantly improve the clinical
condition of patients, and be effective in the tmeant of knee joints osteoarthritis on early stages
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