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THE STUDY OF EFFECTS OF “CHONDROLIFE” COMBINED
CREAM-GEL IN THE SPONTANEOUS PAIN SENSITIVITY
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The leading areas of pathogenetic treatment of osteoarthritis include: modulation of inflammation, regulation of me-
tabolism of chondrocytes and stimulation of the cartilage synthesis. Relief of pain is another no less important aspect of
the therapy. Today, along with the regular use of drugs the treatment of the articular syndrome in osteoarthritis focuses
on the local therapy, including the use of ointments and gels. The aim of this work was to study the analgesic action of the
original cream-gel under the conditional name “Chondrolife” containing glucosamine hydrochloride, chondroitin sulphate,
camphor and menthol. The antinociceptive effect of “Chondrolife” cream-gel compared to the reference drugs “Chondroxide®”
gel and “Diclac gel®” was studied when externally applied on the model of carrageenan-induced acute gonarthritis in rats
by the impact to the severity of spontaneous pain using an Incapacitance Tester MkV (“Linton Instrumentation’, Great
Britain). “Chondrolife” cream-gel has shown a significantly better antinociceptive effect compared to the reference drug
“Chondroxide®” gel and is not inferior “Diclac gel®” by the antinociceptive activity on the 6" hour (in 1 hour after apply-
ing the drugs under study). Although on the seventh hour the activity (in 2 hours after applying the drugs under study) of
“Chondrolife” cream-gel gradually reduces and is slightly inferior the activity of “Diclac gel®’, it is likely higher than that of
“Chondroxide®” gel. It allows continuing our study of “Chondrolife” combined cream-gel as a chondroprotective analgesic
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agent for local application.

ccording to various stu-

dies the frequency of pain
in the knee joints in the presence
of radiographic osteoarhthritis
ranged from 40 to 80%, and in-
crease in the frequency of pain
was observed in people aged over
50 years [1, 13].

According to the current data
the main directions of pathoge-
netic treatment of osteoarthritis
(OA) include: modulation of in-
flammation, regulation of meta-
bolism of chondrocytes and stimu-
lation of the cartilage synthesis
[15]. Relief of pain is another no
less important aspect of therapy
since the overwhelming number
of OA patients suffers from chro-
nic pain [5].

Experts of the European Anti-
rheumatic League (EULAR) and
the American Association of Rheu-
matology (OARSI) have developed
recommendations for treating OA,
which include non-pharmacologi-
cal, pharmacological and surgical
treatments [8]. There are 3 main
principles of OA treatment: pain

relief, removal of inflammation,
further delayed cartilage dege-
neration [11].

All drug treatments of OA are
divided into 3 main groups: rapid
acting symptom-modifying drugs
(simple analgesics, nonsteroidal
anti-inflammatory drugs, opioid
analgesics, intraarticular injections
of glucocorticoids, transdermal drug
forms); Symptomatic Slow Acting
Drugs for Osteoarthritis (SYSADOA)
(chondroitine sulphate, glucosami-
ne sulphate, piascledine, drugs of
hyaluronic acid) [8, 11].

Therapy of OA is a long, al-
most life-long process, and a spe-
cial attention should be paid to the
effective and safe use of drugs [9].
SYSADOA combine all the necessa-
ry qualities for long-term rehabili-
tation. Monotherapy with SYSADOA
is recommended in the non-acute
condition. It is recommended to
combine SYSADOA with NSAIDs
when the pain syndrome exacer-
bates since the analgesic action
of the last develops much faster.
The combined use can reduce the
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dose of NSAIDs, thus preventing
a number of undesirable side ef-
fects [10, 12].

Today, along with the regular
use of drugs the treatment of the
articular syndrome in osteoarthri-
tis focuses on the local therapy,
including the use of ointments and
gels [14]. The preference should
be given to the local treatment
over the systemic therapy, espe-
cially in case of a mild or mode-
rate pain, and when only a few
joints are involved [13].

Inclusion of the local therapy
in the complex of therapeutic mea-
sures in OA has a number of ad-
vantages: a purposeful effect on
the main inflammatory focus (the
most affected joints) and reduc-
tion of the need for prescribed
drugs with a negative impact on
the condition of the gastrointesti-
nal tract, cardiovascular and ner-
vous systems, etc. The latest OARSI
recommendations for OA thera-
py regulate the use of different
groups of drugs, including local
NSAIDs [15].

The aim of this work was to
study the analgesic action of the
original cream-gel under the con-
ditional name “Chondrolife” with
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the following composition: glucos-
amine hydrochloride - 5.0 g, chon-
droitin sulphate - 5.0 g, camphor -
3.2 g, menthol - 0.5 g, excipients -
up to 100 g. “Chondroxide®” gel
(manufactured by Nizhpharm-
STADA, Russia) containing 5% of
chondroitine sulphate and “Dic-
lac gel®” (manufactured by San-
doz AG, Slovenia) containing 5%
of diclofenac sodium were cho-
sen as reference drugs.

Materials and Methods

The antinociceptive effect of
“Chondrolife” cream-gel compared
to the reference drugs “Chondroxi-
de®” gel and “Diclac gel®” was stu-
died when externally applied on
the model of carrageenan-indu-
ced acute gonarthritis in rats by
the impact to the severity of spon-
taneous pain using an Incapaci-
tance Tester MkV (“Linton Instru-
mentation”, Great Britain) [2].

The study used 40 white non-
linear rats of both sexes weigh-
ing 170-180 g, they were kept in
the vivarium of the Central Re-
search Laboratory of the NUPh on
a standard food and water diet in
accordance with the current re-
gulations [4]. The experiment was
performed in full compliance with
the requirements of the Commis-
sion on Bioethics of the NUPh and
the European Convention for the
Protection of Vertebrate Animals
used for Experimental and Other
Scientific Purposes [7].

Animals were divided into four
experimental groups in the follo-
wing way: Group 1 - animals with
experimental gonarthritis with-
out treatment (control patholo-
gy); Group 2 - animals receiving
“Chondrolife” cream-gel in the dose
of 50 mg per an animal; Group 3 -
animals receiving “Chondroxide”
gel in the similar dose of 50 mg;
Group 4 - animals receiving
“Diclac gel®” in the same dose of
50 mg.

To remove hair from the skin
of the knee joint and induce in-
flammation of the joint the rats
were subjected to anesthesia using
intraperitoneal injection of phe-

nobarbital in the dose of 40 mg/kg.
After the onset of anesthesia the
areas of both knee joints were de-
pilated using a depilatory cream.
Depilation has advantages over
shaving as it does not damage
the skin, which, in its turn, is im-
portant when using medications
ofthe local action, especially those
that contain NSAIDs.

To induce acute gonarthrosis
25 pl of 2% solution A-carragee-
nan (Sigma, USA) was injected in
the right knee. In 5 hours after in-
ducing the disease the samples of
the drugs under study were once
applied to all animals on both hind
limbs as skin applications in the
doses of 50 mg per an animal with
fully rubbing them to prevent self-
lick of the drug by animals. Within
5 days before the experiment all
animals were kept in the holding
chamber of the apparatus to re-
duce the signs of stress and im-
prove the measurement accura-
cy during the experiment.

Development of spontaneous
pain in animals with carrageenan-
induced acute gonarthritis and di-
stribution of the load on the hind
limbs were studied using an Inca-
pacitance Tester MKV (“Linton
Instrumentation”, Great Britain).
Measurement of the intensity of
the spontaneous pain reaction was
performed in 1 and 2 hours after
application of the gels under study:.
For this purpose, each animal was
placed into the fixing chamber of
the tester and left there for 5 min
to acclimatize until the animal
adapted and took a comfortable
position. The rat’s hind limbs should
be at plates of the loading device
separately, and fore limbs on the
sloping front wall of the chamber.
Thus, the entire weight of the an-
imal was redistributed through
the hind limbs on the weight sen-
sors of the tester. Redistribution
of the body weight was measu-
red three times with an interval
of 5 seconds, and the average of
the body weight falling on the
right and left limb separately was
recorded. This test allowed asses-
sing the severity of pain in the in-

jured paw by the nature of distri-
bution of the weight on the hind
limbs at a fixed position of the ani-
mal in the chamber. Data on distri-
bution of the weight on the right
and left limb (g) were calculated
as a percentage of the total weight
of animals using the formula:

MRL

D= MRL+MLL

100,
where ID - is the index of disabi-
lity (%);

MRL - is the body weight of the
animal distributed to the right
(affected) limb;

MLL - is the weight of the animal
distributed to the left (healthy)
limb.

The analgesic activity (AA) was
calculated according to the abili-
ty of the drugs under study to de-
crease of the spontaneous pain in
the experimental animals. It was
determined by increase of ID in
animals of the experimental groups
compared to the control patholo-
gy group. The analgesic activity
was calculated according to the
following formula:

ID - Dy .
Tcg X 100 /01

where AA - is the analgesic ac-
tivity;

ID,, _is the index of disability in
the experimental group of animals
with the control pathology;

ID - is the index of disability in
the experimental group of ani-
mals treated with the gels under
study.

Statistic processing of the re-
sults obtained was performed by
the methods of variation statistics
using Student t-test and non-para-
metric methods for analysis (Mann-
Whitney U Test) with STATISTICA
7.0 and MS Excel 2007 PC software.

Results and Discussion

AA =

In the intact animals distribu-
tion of the weight on the right and
left limbs was in the range of
50:50% of the body weight, and
the pain that spontaneously de-
veloped in animals with acute car-
rageenan-induced gonarthritis was



36

KAIHYHA PAPMALIA. —2016. - T. 20, Ne 3

ISSN 1562-725X

Table

The effect of “Chondrolife” cream-gel on the spontaneous
pain reaction on the model of carrageenan-induced acute
gonarthritis in rats

experiment

Conditions of the

n

Index of disability,

ID (%)

Analgesic activity,
AA (%)

On the 6" hour of the experiment

(in 1 hour after applying the drugs under study)

Control pathology 10 73.9+1.8 -
“Chondrolife” cream-gel 10 53.4+2.0%/** 27.74£0.53% /%% /***
“Chondroxide®” gel 10 68.7+1.6%/*** 7.04+0.36
“Diclac gel®” 10 55442 4%/%* 25.04+0.63*/**

On the 7" hour of the experiment

(in 2 hours after applying the drugs under study)

Control pathology 10 70.7+£1.6 -
“Chondrolife” cream-gel 10 60.4+2.0%/** 14.570.47%/**[***
“Chondroxide®” gel 10 66.4+2.0%/*** 6.08+0.71
“Diclac gel®” 10 53.6+2.4*% 24.1940.65%/**

Notes:

1) * — deviation is significant compared to control, p<0.05;
2) ** — deviation is significant compared to the reference drug «Chondroxide®» gel,

p<0.05;

3) *** — deviation is significant compared to the reference drug “Diclac gel®’, p<0.05;

4) n —is the number of animals in the group.

accompanied with decrease in the
load on the affected limb in ani-
mals of all experimental groups
with more active use of the intact
limb [15].

The results of studying the anal-
gesic activity of the drugs under
research are presented in Table.

Animals in the control patho-
logy group (with carrageenan-in-
duced gonarthritis and without
treatment) kept 73.9% of their own
weight by the intact limb in 6 hour
after modelling of pathology. At the
same time the animals received
“Chondrolife” cream-gel and “Dic-
lac gel®” distributed their weight
(53.4%£2.0 and 55.4+2.4, respecti-
vely) almost symmetrically, while
in the “Chondroxide®” group -
68.7% of the weight were on the
intact paw.

Later, in 2 hours after treat-
ment with the drugs under study
the weight distribution to the in-
tact and the affected limb of the
animals of the control pathology
group was 70.7% : 29.3%. In the
second experimental group of ani-
mals treated with “Chondrolife”
cream-gel the antinociceptive effect

decreased slightly, and the weight
distribution was 60.4 : 39.6%; in
the third group receiving “Chon-
droxide®” gel the weight distribu-
tion was practically unchanged,
and it was 66.4 : 33.6, while the
weight distribution in the fourth
group of animals treated with “Dic-
lac gel®” remained virtually the
same as the weight distribution
in healthy rats - 53.6 : 46.4.

The analgesic activity of “Chon-
drolife” cream-gel was 27.74+0.53%
on the 6™ hour (in 1 hour after
applying the drugs under study),
and it was statistically higher com-
pared to the reference drugs -
“Chondroxide®” gel (7.04+0.36%)
and “Diclac gel®” (25.04+0.63%).
On the 2™ hour of the experiment
the highest AA had “Diclac gel®”
(24.19+0.65%), this activity had
the same level with the 1**hour
marker. The analgesic activity of
“Chondrolife” gel was 14.57+0.47%,
which was lower than that on the
15t hour. The analgesic activity of
“Chondroxide®” gel was 6.08+0.71%
on the 2" hour, and it was stati-
stically lower than that in other
drugs studied.

The rapid and strong analge-
sic effect is typical for “Chondro-
life” cream gel due to the presen-
ce of menthol and camphor with
their revulsive and cooling action
in its composition. However, it is
known that the effect of these
drugs is notlong, and our experi-
ment confirms it. On the other
hand, the analgesic activity of “Dic-
lac gel®” is due to diclofenac so-
dium in it. At the same time the
analgesic effect of glucosamine and
chondroitin develops more slowly
and acquires its maximum due to
inhibition of inflammation and po-
sitive morphological and structu-
ral changes in the joint cartilage
[6]. Thus, this combined cream-
gel possesses the properties of
symptom-modifying drugs (due
to inhibition of pain) and disease-
modifying properties (due to a
marked effect of “Chondrolife”
cream-gel on the morphological
and structural characteristics of
the articular cartilage) as shown
in the previous experiments [3].

CONCLUSIONS

1. “Chondrolife” cream-gel has
shown a significant antinocicep-
tive effect in acute pain on the mo-
del of carrageenan-induced acu-
te gonarthritis in rats.

2. The antinociceptive activi-
ty of “Chondrolife” cream-gel is
statistically higher than that of
the reference on the 6™ hour of
the experiment (in 1 hour after
applying the drugs under study).

3. The antinociceptive activity of
“Chondrolife” cream-gel is statisti-
cally higher than that of the referen-
ce drug “Chondroxide®” on the 7%
hour of the experiment (in 2 hours
after applying the drugs under stu-
dy), but is slightly lower than that
of the reference drug “Diclac gel®”.

4. The analgesic activity of
“Chondrolife” cream-gel in acute
pain on the model of carrageenan-
induced acute gonarthritis in rats
is due to the presence of menthol
and camphor in its composition.

5. The data provide the basis
for further preclinical study of
“Chondrolife” combined cream-gel
as a chondroprotective and anal-
gesics drug of topical application.
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EKCIIEPUMEHTAJIbHE BUBYEHHS BI/IMBY KOMBIHOBAHOT'O KPEM-TEJIIO «XOHAPOJIA®» HA CHOHTAHHY
BOJIbOBY YYT/IUBICTDb

C.K.llle6eko, C.M.3imiH
HayioHaavHuil ghapmayeemuyHuii yHigepcumem

Karouosi cnosa: ocmeoapmpo3; 2/10K03aMiH; XOHOpOiMuH; 10Ka16HA mepanisi; 6iab; aHasze3imempis

[IpogidHuMU HANPAMKAMU NAMO2eHeMU4HO20 JNIKYBAHHS 0Cmeoapmpo3y €: MoO0yAsAYisi 3anaaeHHsl, pe2yasiyis mema-
60.113My XOHOpoyumMie i cmumyaayiss cuHmesy Xpauja. 3IMeHuleHHs 601608020 CUHOPOMY — Uje 00UH He MeHUW 8aicAUsUl
acnekm mepanii. Ha cb0200HiwHili deHb nopsid i3 cucmeMHUM 3aCMOCy8aHHIM npenapamie y mepanii cy210608020 CUH-
dpomy npu ocmeoapmpo3si gesiuka ygaza npudinsiemucsi A0KAAbHIU (Micyegili) mepanii, 8 momy uucai i3 3acmocy8aHHAM
Mmasell [ eenie. Memotio daHo20 docaiddxiceHHs cmaso 8ug4eHHs aHasizemu4Hoi dii opu2iHa1bHO20 KpeMm-2eaio nid ymos-
Hoo Haszeoto «XoHdpoaalig» i3 emicmom 2a0K03aMiHy 2i0poxaopudy, XoHOpoimuHy cyabgamy, kam@bopu ma MeHMoY.
AnmuHoyuyenmusny 0dito kpem-zearo Xondposaligh e nopieHsiHHI 3 pepepeHc-npenapamamu «XoHOpokcud®» zenem ma
«/uknak zenem®» docaidxicysasu npu HAWKIpHOMY HAHeCeHHI Ha Modei KapazeHiH-iHdyKo8aHO20 20cmpo20 20Hapmpu-
my y wypis 3a n1Uu80M Ha 8UPA3HICMb CNOHMAHHO20 601608020 CUHOPOMY 3a 00NOMO2010 «mecmepa IH8aidOHoCMi»
- Incapacitance Tester MkV («Linton Instrumentation», Beauko6pumatnis). Kpem-zesno «Xondposaiigh» nokasae 3HauHo
Kpawuil aHmuHoyuyenmugHull eghekm y NopieHsIHHI 3 KOHMPOALHUM hpenapamom «XoHdpokcud®» ma He nocmyna-
€MbCs aHMuUHoOyuyenmueHiti akmusHocmi «/Jukaak 2eaio®» Ha wocmiill 200uHi ekcnepumenmy (vepes 1 200 nicas HaHe-
CeMHsl Ha WKIpY), i Xoua Ha cbomill 200uHi (Ha dpyeiii 200uHi nicas HAHeceHHs) AKMUBHICMb NiCAsI HAHECEHHS] KpeM-2es110
«XoHdposaligh» nocmynoso 3HUNCYeEMbCSI Ma dewjo nocmynaemucsi akmusHocmi «/Jukaak 2eno®», 6oHa 8ipozidHo suwa,
Hixc y 2ento «XoHOpokcud®», wo dae nidcmagy 01 npodosdiceHHs 8UBYEHHS KOMOIHOBAHO20 Kpem-zeto «XoHdpoaalid» y
sKocmi XoHOponpomeKmopHo20 ma aHa12emu4Ho20 3aco6y 015 Micye8020 3acCmMocy8aHHSI.

3KCNEPMMEHTAJ/IbHOE U3YYEHUE BJIUAHUA KOMBUHUPOBAHHOTI'O KPEM-TEJIA «XOH/IPOJIAN ®»
HA CIIOHTAHHYIO BOJIEBY10O YYBCTBUTE/IbHOCTb

C.K.llle6eko, C.M.3umMuH
HayuoHaawHblll hapmayeemuyeckuii yHusepcumem

Kawuesvie caosa: ocmeoapmpos; 2ANKO3AMUH, XOHapOUmUH,’ MeCmHoe szievyeHue; 60./1!’3,' aHa/sbcesumempus

Bedywumu HanpasseHussMuU namozeHemu4ecko20 Je4yeHus: 0Cmeoapmposa s8As10mcsi: Moo0yAsyusl 80cnaleHus, pe-
2yAayus Memabo1u3mMa XoH0poyumoa U CmuMyaAsayusi CuHme3a xpsujd. YmeHvbulieHue 6018020 CUHOPOMA — euje 00UH He
MeHee 8axcHbll acnekm mepanuu. Ha cezodnsawHull, 0eHb HAPsAJY ¢ CUCMEMHbIM NPUMEHEHUEM NPenapamos, 8 mepanuu
cycmagHo20 CUHOpOMA npu ocmeoapmpose 601bUloe HUMAHUe ydeasiemcs A0KaAAbHOU (MecmHoll) mepanuu, 8 mom
yucse ¢ npumeHeHuem maseli u zesetl. Llenvbto daHHO20 uccaedos8aHus cmaso u3ydeHue aHalbeemu4eckozo delicmsus
0pURUHAILHO20 KpeM-2e/sl 100 yCA08HbIM HazeaHueM «XoHOpoaalidh» ¢ codepaicarHuem 2a1K03aMUHA 2udpoxa0pudd, XoH-
dpoumuHa cyavgpama, kamg@opsl u meHmoa. Jleue6Hoe aHmuHoyuyenmugHoe delicmeue Kpem-zesasi «XoHdpoaatigh»
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no cpasHeHuro ¢ pegpepeHc-npenapamamu «XoHOpokcud®» zeaem u «/Jukaak 2enem®» uccaedosanu hpu HapyHCHOM HaHece-
HUU Ha Modeau KapazeHUH-UHOYYUPOBAHHO20 0CMPO20 20HAPMPUMA Y KPbIC N0 8AUSTHUIO HA 8bIPANCEHHOCMb CNOHMAH-
H020 60168020 CUHOPOMA C NOMOWbIO «mecmepa uHeaaudHocmux» — Incapacitance Tester MKV («Linton Instrumentation»,
Beaukob6pumatnisi). Kpem-zeav «XoHdposaatigh» nokasan 3HauumeasbHo AyYULY0 AHMUHOYUYENMUBHYy aKmugHoCms no
CPABHEHUKX C KOHMPOJILHLIM NPenapamom «XoHOpokcud®» u He ycmynaem aHMuHOYUYenmueHol akmueHocmu «/Jukaak
2e®» Ha wecmoM vacy skchepumeHnma (uepe3 1 yac nocse HaHeceHUs UccedyeMbIX NPenapamos), U, Xomsi Ha cedbMoMm
(uepe3 2 yaca nocse HaHeceHus uccaedyeMbix Npenapamos) 4acy akmueHocmu Kpem-zeas «XoHdposatigh» nocmeneHHoO
CHUJICaemcsi U HeCK0/IbKo ycmynaem akmusHocmu «/Jukaak 2ess®», ona docmosepHo sviue, yem y 2east «XoHopokcud®»,
Ymo daem oCHO8AaHUe 0151 NPOJOANHCEHUS U3YHeHUS KOMOUHUPOBAHHO20 KpeMm-2eAs «XoHdpoaatig» 8 kayecmee XOHOpo-
npomeKmMopHO20 U AHA/Ib2emu4ecko20 cpedcmea MecmHo20 NpuMeHeHuUsl.
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