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EXPERIMENTAL STUDY OF THE NONSTEROIDAL
ANTI-INFLAMMATORY DRUGS APPLICATION UNDER
USING LOW-INTENSITY INFRARED LASER RADIATION

Topicality. The combined application of nonsteroidal anti-inflammatory drugs (NSAIDs) and low-intensity infrared
laser radiation (LIIRLR) for treatment of osteoarthrosis has remained an actual task.

Aim to study the NSAIDs usage under LIIRLR application in experiments in rats.

Materials and methods. The time for LIIRLR application (15 min after drug administration) was chosen according
to our previous studies on diclofenac sodium (DNa) pharmacokinetics in rats blood plasma. To study the NSAIDs applica-
tion at the influence of LIIRLR, white beedless male rats (n=15) of 250-300 g were used in the experiments. The animals
were divided into 3 groups. Rats of group the 1were received purified water (per os) and exposed to LIIRLR. Rats of
group the 2 were received DNa at a dose of ED,, (per os, 8 mg/kg). Rats of group the 3 were influenced of LIIRLR and in
15 min received DNa (per os, 8 mg/kg). For DNa extraction from rat plasma samples, the method of solid-phase extrac-
tion was used. Concentration of DNa was determined by method of high-performance liquid chromatography (HPLC).

Results and discussion. It was established that at the combined use LIIRLR and DNa the drug concentration in the
rats blood serum was 1.7 fold higher in comparison to DNa application alone.

Conclusions. It is proved, that the method of combine application of LIIRLRand NSAIDs (in 15 min) was more ef-
fective than the use of NSAIDs alone.

Key words: osteoarthrosis; nonsteroidal anti-inflammatory drugs; diclofenac sodium; glucosamine; low-intensity in-
frared laser radiation; lasertherapy; high-performance liquid chromatography

JI. B. BpyHb

EKcnepnmeHTaane AOCJIi/:DKeHHﬂ 34CTOCYBAHHA HeCTepO'l',C[HHX NnpoTUu3anaJibHUX
npenapaTiB npu BHKOpHCTaHHi HHU3bKOiHTEHCUBHOT'O iH(l)pa‘-lepBOHOl"O JIa3€pHOoro
BP[l'lpOMiHIOBaHHﬂ

AxTtyanbHicTb. KoMGiHOBaHe 3aCTOCYBaHHS HECTEPOIAHUX NpoTU3anaabHux npenapatis (HII3II) i HusbkoinTeH-
CcUBHOTO0 iHpauepBoHOro JJa3epHOro BunpoMiHoBaHHs (HIJIB) fuisi likyBaHHS 0CTE0ApTPO3Y € aKTyaJIbHUM 3aBJJaHHSIM.

MeTa po60THu - BuBuMTH 3actocyBanHs HII3II mpu Bukopucranui HIJIB B excriepuMeHTi Ha miypax.

Marepiaiu Ta MeToau. Yac BukopucTtanHsa HIJIB (15 xB micist BBeleHHsI IpenapaTy) 6yB BCTAaHOBJIEHUH IpHU J10-
ci/pkeHHI papMaKoKiHeTHKH JUuKI0deHaky HaTpito (/INa) y miasmi kposi uypiB. [Jis1 BUBYeHHs 3acTocyBanHs HIT3IT
npu BrkBi HIJIB 6ysin BUKopucTaHi HestiHiMHI 6ii mypu-camui (n = 15) macoro 250-300 r. TBapHHH B eKCIIEPUMEHTI
6ysin posfiseni Ha 3 rpynu. [lepuiii rpyni mypis BBoAUIN BoAy ouulleHy (per os) Ta niggasanu Bnausy HIJIB. [lpyrii
rpyni mypis BBoguiu [INa y nosi E/l;, (per os, 8 mr/kr). lllypi TpeTboi rpynu niagaBanu BuauBy HIJIB Ta yepes 15 xB
BBogusH /INa (per os, 8 mr/kr). s ekctparyBanHs /INa i3 3pa3kiB m1asMu KpoBi IypiB 6B BUKOPUCTAHUH METO/,
TBepodasoBoi ekcTpakuii. Konuentpauito /[Na BU3HayaIu 3a MeTOJ0M BUcokoedeKTHUBHOI piAnHHOI xpoMaTorpadii
(BEPX).

Pe3ysbTaTH Ta ix 06roBopeHHs. BcTaHOB/IEHO, 1110 TpU cXeMi KoM6iHoBaHOTro BukopucTtanHs HIJIB Ta /INa no
BiJIHOLIEHH!O /10 3acTocyBaHHA /INa KOHIleHTpallid npenapary y naasmi Kposi 1ypiB nijBuiysaaack B 1,7 pasu.

BucHoOBKH. /[oBe/ieHO, 1110 HaBeleHU MeTo/, KoMbGiHoBaHoro BukopucTtanHs HIJIB Ta HII3II (4epe3 15 xB) € GiabIu
ebeKTUBHUM, HiX 3acTocyBaHHs HIT3IL.

Kouosi caoea: ocmeoapmpos; HecmepoidHi npomusananvHi npenapamu; dukaogeHak Hampilo; 2110K03aMIH; HU3b-
KoIHmMeHcusHe iHhpauepgoHe na3epHe BUNPOMIHIOBAHHS; 1d3epomepanis; sucokoepekmusHa piouHHa xpomamozpagis

JI. B. BpyHb
JKcrnepuMeHTa/IbHOE UCC/IeJOBaHUEe IPUMEHEeHUsI HeCTEPOUJHBIX
NPOTHUBOBOCHA/IMTE/IBHBIX NIPpenapaToB MPH HCIO0/JIb30BaHUH HU3KOMHTEHCUBHOIO

MHPaAKPACHOTO JIa3ePHOT0 U3JIy4eHHUs

AkTyanbHOCTb. KOM6MHMpPOBaHHOE MPUMeHeHNEe HeCTEPOUAHBIX TPOTHBOBOCHANNTE/bHBIX NpenapaTos (HITBIT)
Y HU3KOMHTEHCHBHOI'0 MHPpaKpacHoro JasepHoro usaydyenus (HW/IW) ana nedenusa octeoapTposa ABAAETCA aKTy-
aJIbHOM 3a/ja4yei.

Ilesb pa6oTsl — u3yunTh npumMmeHeHue HIIBII npu ucnosb3oBanun HUJIU B akcniepuMeHTe Ha KpbIcaX.

Marepuaasl 4 MeToAbl. Bpems npuMenenuss HUJIU (15 MuH nocse BBeJjeHUs NpenapaTta) 6bJI0 YCTaHOBIEHO
NpU UCCIeJOBaHUU papMaKOKUHETUKU AuKJopeHaka HaTpus ([INa) B nia3me KpoBHU KpbIC. [ U3y4yeHUs npUMe-
Henus1 HIIBC npu Bo3zeiictBrn HUJIW 6bu1u Mcnosib30BaHbI HeJIMHEHHbIE GeJible KpbIChI-caMijbl (n = 15) mMaccoit 250-300 .
JKuBOTHBIE B 3KCIIepUMeHTe GbIIM pa3/iesieHbl Ha 3 rpynmnsl. [lepBoii rpyme Kpbeic BBOAUIN BOAY O4MIIEeHHY!O (per os) 1
noasepranu BausHuio HUJIW. Bropoi rpynmne kpbic BBoguau /INa B fose E/I (per os, 8 Mr/kr). Kpbic TpeTbel rpynmnbl
noaBeprasu BausHuto HUJIN v yepes 15 mun BBoauiu /|Na (per os, 8 Mr/kr). list u3Bjiedenus /INa u3 o6pasuos mias-
MbI KPOBH KPbIC ObIJI HCIIOIb30BaH MeTOZ, TBepjoda3Hoi akcTpakunu. Konnentpanuio /[Na onpezesig ¢ HOMOIbIO
MeTo/ja BbICOK03(PeKTUBHOM KUIKOCTHOU XpoMaTorpadpuu (BIXKX).
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Pe3ynbTaThl M UX 06CYXKAeHHE. YCTAaHOBJIEHO, YTO NPH CXeMe KOMGMHUPOBaHHOTO Hcnoab3oBanua HWJIM u /INa
10 OTHOILLEHUIO K NpUMeHeHUI0 /INa KOHIIeHTpalLlUsl Ipenapara B [IJlJa3Me KPOBH KpbIC NOBbIIIAIACh B 1,7 pasa.
BbIBOABI. /l0Ka3aHO, UTO IPUBEEHHBINA METO/ KOMOUHUPOBAaHHOTO HUcnob3oBanus HUJIU u HIIBII (4epe3 15 MuH)

6osiee 3¢ deKTUBHBIN, yeM puMeHeHue HIIBIIL.

Kaloueswie caosa: ocmeoapmpos; Hecmepoudeze npomuesosocna/siumeJsibHble npenapamaol; 0UK./IO¢EHHK Hampus,;
2/IMKO3AMUH; HU3KOUHMEHCUBHOe umﬁpakpacr{oe J1d3epHoe us/ayveHue; s1a3epomepanus; 6blCOKOS¢¢€KmH6HGﬂ scudkocm-

Hast Xxpomamozpagusi

INTRODUCTION

Diseases of musculoskeletal system (MSS) and con-
nective tissue are widespread in many countries of the
world; they lead to decreased working capacity, worsen-
ing of the quality of life, social disadaptation, and, in the
consequence, disability. Osteoarthrosis (OA) is leading as
for incidence among this category of diseases. At least
20 % of world population suffer from it. That is why its
treatment is a medical and social problem that is urgent
all over the world [1, 2].

There are various drugs and methods of treatment
for MSS and connective tissue diseases. Nonsteroidal anti-
inflammatory drugs (NSAIDs) constitute one of the cen-
tral positions in therapy of these diseases and are most
widely used in modern medicine, clinical practice, and
pharmacy [2, 4].

Diclofenac sodium (DNa) remains the reference drug
of NSAIDs group [1, 3, 4]. However, in spite of a great num-
ber of treatment schemes used, pharmacological correc-
tion of MSS and connective tissue diseases is an impor-
tant and urgent task, which calls for new methods of
treatment [1, 2].

It has been found that physical factors can potentiate
drugs’ action. Due to this fact, use of low-intensity infra-
red laser radiation (LIIRLR) attracts the attention of sci-
entists. This method of treatment has analgesic, anti-in-
flammatory, pain alleviating, regenerating, desensitization,
immune-corrective, hypocholesterolemic, bactericidal, and
bacteriostatic effects; it also improves local blood circu-
lation [1, 4, 5].

Thus, the possibility of combined use of NSAIDs and
LIIRLR for treatment of MSS and connective tissue disea-
ses is an urgent and well-grounded task; it will allow to
improve the results of treatment of OA patients.

The aim of this work is to study NSAIDs use along
with LIIRLR in the experiment in rats.

MATERIALS AND METHODS

Diclofenac sodium (DNa), sodium 2-[(2,6 - dichloro-
phenyl) amino] phenyl] acetate, has marked anti-inflam-
matory, analgetic, as well as moderate antipyretic activi-
ties [3]. Substance of DNa manufactured by Borshcha-
hivskiy Chemical-Pharmaceutical Plant (BCPP), Ukraine
(batch No0.20040609) was used for the study. Substance
of DNa manufactured by “Amoli Organics Ltd” (batch No.
20061013) was used as a working reference standard
(WRS).

Identification and quantitative determination of DNa
in the substance of DNa were carried out by most sen-

sitive method of high-performance liquid chromatography
(HPLC) [6, 7]. This method was used to determine concen-
trations of the test substance at all stages of the study.

Animals used in the experiment: white beedless male
rats of the population of experimental biological clinics
of the State Enterprise “Sytenko Institute of Spine and
Joint Pathology of the National Academy of Medical Sci-
ences of Ukraine”.

Conduct of experiments was approved by the local
committee on bioethics of the State Enterprise “Sytenko
Institute of Spine and Joint Pathology of the National Aca-
demy of Medical Sciences of Ukraine” (protocols No. 44
dated October 22, 2007; No. 81 dated December 20, 2010).
Work with animals was carried out according to Direc-
tive of the European Parliament and European Council
2010/63 EU.

The time of LIIRLR use and the time of animal sac-
rifice have been determined in our previous studies on
pharmacokinetics of DNa in rat plasma by method of
high-performance liquid chromatography (HPLC) [8].

LIIRLR was carried out in 15 min after drug admi-
nistration with laser therapeutic unit “Mustang” set as fol-
lows: wavelength is 0.89 um, pulse power is 7-8 W, pulse
frequency is 3.000 Hz, duration of the session is 3 min
42 sec, radiation dose is 0.3 ] (calculated by specialists of
National Research Center “Metrology Institute”, Kharkiv,
Ukraine). The apparatus was used by contact along the
posterior surface of the rat knee joint with preliminary
removed hair [9].

To study concomitant use of NSAIDs and LIIRLR, we
selected 15 male rats with body weight of 250-300 g, which
were kept according to according to sanitary norms on
a standard diet [10]. Experimental animals were subdi-
vided into 3 groups, 5 rats per group. DNa was diluted in
purified water and administered in the same volume at a
dose of ED,, (per os, 8 mg/kg of animal body weight). Ani-
mals of group 1 received purified water (per os, 0.5 mL
per 100 g of animal body weight) and were exposed to
LIIRLR. Animals of group 2 received per os DNa at a dose
of ED;, [10]. Animals of group 3 were subjected to the
influence of LIIRLR and in 15 min received DNa (per os,
8 mg/kg). Animals were sacrificed in 60 min after drug
introduction [8].

Blood was sampled in the quantity of 7-10 ml into
labeled test-tubes that were heparinized. Blood samples
were centrifuged (3.000 rpm, 15 min), and plasma was
obtained. The interval between blood sampling and its
processing did not exceed 5 min. Before analysis, plas-
ma samples were kept at - 80 °C.
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Fig. 1. Chromatograms of diclofenac sodium substance samples. 1 - chromatogram of DNa manufactured
by “Amoli Organics Ltd”; 2 - chromatogram of DNa used in the experiment as WRS manufactured by BCPP

For extraction of DNa from rat plasma samples, a me-
thod of solid-phase extraction was used [7]. Cartridges
Supel™-Select HLB SPE (Supelco) 30 mg/1 ml were used
for work. The method had been modified due to micro-
concentrations of the active substance during previous
stages of the complex study [11].

Statistic processing of experimental data obtained was
carried out with software STATISTICA (StatSoft Inc., the
USA). Reliability of the results obtained was assessed at
the level of significance not less than 95 % (p < 0.05) [12].

RESULTS AND DISCUSSION

Confirmation and determination of quantitative de-
termination of DNa (manufactured by BCPP) in rat plas-
ma were carried out in comparison to DNa WRS manu-
factured by “Amoli Organics Ltd”. Chromatograms of DNa
substance samples obtained under the same conditions
are presented in Fig. 1.

Retention time of DNa in the chromatogram of the
test sample of the solution (5.673 min) corresponds to
that of DNa in the chromatogram of DNa WRS (5.673 min),
so the sample provided is DNa substance. In the result of

the studies conducted, quantitative content of DNa and
suitability of the dose studied. Actual dose of DNa during
study conduct is 8 mg/kg.
Chromatogram of the control solution (rat’s blood plas-
ma), which were exposed to LIIRLR is shown in Fig. 2.
When studying plasma concentration of DNa in ani-
mals of group 2, which received DNa per os (8 mg/kg), it
was determined to be 2.36 + 1.10 ug/mL. Plasma concentra-
tion of DNa in animals of group 3 subjected to the influence
of LIIRLR and in 15 min received DNa per os (8 mg/kg) was
4.08 £ 1.96 pg/mL. Typical chromatograms of the test solu-
tion and reference solution are presented in Fig. 3, 4.
Thus, quantitative content of DNa in the substance
of DNa and suitability of the dose studied (8 mg/kg) were
confirmed. It was established that under the scheme of
the combined use of LIIRLR and DNa (per os, in 15 min)
in comparison to the group of animals with DNa (per os)
administration, the concentration of drug in blood plas-
ma of rats was increased in 1.7 times. This shows the
effectiveness of the combined use LIIRLR of and NSAIDs.
The results obtained indicate to the fact that con-
comitant use of NSAIDs and LIIRLR potentiate the ac-
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Fig. 2. Chromatogram of the control solution (blood plasma of rats, which were exposed to LIIRLR)
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Fig. 3. Chromatograms of the reference solution and test solution from plasma of rats that received DNa per os.
1 - chromatogram of the reference solution; 2 - chromatogram of the test solution from plasma
of rats that received DNa per os
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Fig. 4. Chromatograms of the reference solution and test solution from plasma of rats that subjected to the influence
of LIIRLR and in 15 min received DNa per os. 1 - chromatogram of the reference solution; 2 - chromatogram of the
test solution from plasma of rats that subjected to the influence of LIIRLR and in 15 min received DNa per os

tion of drugs. This allows to decrease the dose, influence
intake and duration of NSAIDs’ action in the organism,
decrease the frequency of their administration, and is a
subject for further study.

CONCLUSIONS
Use of NSAIDs along with LIIRLR has been studied in
experiments on rats. It is proved, that the method of com-

bine application of LIIRLR and NSAIDs (per os, in 15 min)
was more effective than the use of NSAIDs alone. The
scheme of concomitant indication of LIIRLR and NSAIDs
studied will be used for further preclinical and clinical
studies, as well as for improvement of the quality of treat-
ment in osteoarthrosis patients.
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