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Cytokine concentration and profile of lipid peroxidation in synovial fluids of patients with
osteoarthritis and concomitant defects of articular surfaces
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The objective of the study was to evaluate cytokine concentration and profile of lipid peroxidation in synovial fluid of
patients with osteoarthritis and concomitant defects of articular surfaces. Material and methods Synovial fluid samples
were taken from 102 patients with osteoarthritis of the knee joint. Patients with rheumatoid arthritis, osteoarthritis of
a post-traumatic etiology, and somatic diseases that could affect results of the study were excluded from the study.
Thirty control samples originated from deceased donors of both genders. Synovial fluid was extracted in compliance
with Ministry of Health Order No. 694 dtd July 21, 1978, p. 2.24 "Guidelines of forensic medical examination in the
USSR". Results Findings of laboratory studies showed statistically significant differences in synovial fluid cytokine
levels depending on absence or presence of defects on the tibial condyles. Biochemical tests revealed greater changes in
lipid peroxidation in patients with articular defects. Total level of lipid peroxidation products resulting in the formation
of conjugated dienes (CD), malondialdehyde (MDA) was shown to increase in both groups of patients being significantly
higher in patients with defects on articular surfaces. Primary (conjugated dienes) and secondary (malondialdehyde) lipid
peroxidation products accumulated in the synovial fluid of the patients with the levels being significantly increased in
both groups with no changes in the CD/MDA ratio. Patients with defects on articular surfaces demonstrated increased
formation of primary products, and non-defect group showed greater formation of secondary products. Antioxidant
enzyme, catalase, appeared to me more active in patients of Group I. Conclusion The findings can be used to evaluate

defects on articular surface and identify strategies of medication therapy.
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Osteoarthritis (OA) is a multifactorial disease with
complex etiologies involving mechanical, metabolic
and other factors [1, 2]. Inflammation plays a leading
role in pathogenesis of OA [3]. Some authors suggest
that OA is a systemic disorder [4, 5, 6] and recent
researches focus on lipid metabolism. Peroxide
modification of low density lipoproteins accompanied
by increased immunogenicity can add autoimmune

factor to pathogenesis [7]. There is a correlation
between several markers of lipid metabolism and
cytokine status to be suggested in OA patients.

The purpose of the study was to evaluate
cytokine concentration and profile of lipid
peroxidation in synovial fluid (SF) of patients
with osteoarthritis (OA) and concomitant defects

of articular surfaces.

MATERIAL AND METHODS

SF samples of 102 patients with OA of the knee
joint were used in the study. There were 78 patients
without tibial condyle defect including 13 males
and 65 females aged 64.4 * 2.8 years in Group 1
and 24 patients with tibial condyle defects including
5 males and 19 females aged 67.4 * 3.1 years in
Group 2. SF samples were collected into a sterile test
glass during primary total knee replacement. Patients
with rheumatoid arthritis, osteoarthritis of traumatic
etiology and somatic conditions (autoimmune disease,
acute exacerbation of chronic condition, allergy, HIV,
HCV, HbsAg positive) that could affect results of
testing were excluded from the study. All individuals

involved in the study provided written informed
consent for medical intervention and publication of
the findings in accordance with ethical principles
of the World Medical Association Declaration of
Helsinki with recent amendments (Seoul, 2008).
Control peroxidation products included 30 SF
samples originated from deceased donors of both
genders (22 males and 8 females) with the average
age of 68.4 £ 1.92 years. No joint pathology was
recorded in the groups by an expert as evidenced in
outpatient/inpatient medical records, supplementary
sheet and medico-legal report. Synovial fluid was
extracted in compliance with Ministry of Health
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Order No. 694 dtd July 21, 1978, p. 2.24 "Guidelines
of forensic medical examination in the USSR".

SF concentration of IL-1f, IL-6, IL-10, IL-8,
TNFa, IFNywas measured with enzyme immunoassay
using the ELx808enzyme immunoassay analyzer
(BIOTEK Instruments Inc., USA) and chemical kit
(Zao “Vector-Best”, Novosibirsk).

Primary (conjugated dienes, CD) and secondary
(malondialdehyde, MDA) peroxidation product
content was evaluated to assess lipid peroxidation
(LP). Conjugated dienes were detected with
spectrophotometry by a difference in optical density
between test and control samples with wavelength
of 232 nm [8]. Malondialdehyde was identified
with thiobarbituric acid reaction [8]. Concentration
of lipid peroxidation products was calculated per
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mg of SF total lipids that were evaluated with
Lachema kits (Czech Republic). Cholesterol (Ch)
and triglyceride (TG) concentration was measured
with Vital Diagnostic kit. Anti-oxidant protection
was evaluated by activity of SF catalase enzyme
identified with spectrophotometry with wavelength
of 410 nm using the method described with hydrogen
peroxide and molybdenum forming stable coloured
complexes [9].

Statistical analysis. Clinical part of the work was
performed on representative samples with outliers
excluded and inspected for normality of distribution.
AtteStat software was used for statistical data analysis
[10]. Non-parametric statistical tests were employed
to analyze data assessing significant differences
between the groups with Wilcoxon sign test.

RESULTS AND DISCUSSION

OA grade would be considered by most researchers
measuring cytokine concentration in SF with an extent
of cartilage and osseous destruction being neglected.
Analysis of literature showed no physiological role
of cytokines in SF [11]. According to literature
sources [12] cytokines can induce LP processes with
LP products having impact on several interleukins.
Incidentally IL1 intensifies production of free
oxygen, IL8 primes human neutrophils for enhanced
production of superoxide anion generated as a by-
product of oxygen utilization of aerobic organisms.
Human superoxide anion is involved in stimulation
of immune response phagocytes steering leukocytes
to the infection site. The excessive compound and the
derivatives can result in injury to the cells.

Laboratory tests showed statistically significant
differences in SF cytokine concentrations depending
on presence/absence of tibial condyle defect (Table 1).

IL-1B is one of the most important osteotropic
mediators of inflammation involved in destruction of

cartilage and osseous tissues. The cytokine stimulates
production of reactive oxygen species causing articular
cartilage degradation [12]. IL-1f concentration in SF
was significantly greater by 330 % in the group of
patients with knee OA having tibial condyle defects.

Our findings showed that IL-6 content in SF was
significantly greater by 122 % in Group II of patients with
tibial condyle defect as compared to group 1. It was likely
due to the fact that IL-6 supports osteoclast differentiation
and induces bone resorption. The level of IL-8 that
is known to contribute to inflammation and cartilage
degradation was significantly greater by 26 % in Group II.

TNFa is an osteotropic cytokine that can cause
catabolism of bone tissue and inhibit restoration.
TNFa and IL-1B play a critical role in subchondral
destruction of the femur. Konmenrpaums TNFo
concentration was significantly greater by 235 % in
the group of patients with defects of articular surfaces.

Results of biochemical tests of the SF in both

groups are presented in Table 2.
Table 1

Cytokine concentrations in SF of OA patients with/without tibial condyle defect

Item Group I (n = 78) Group II (n = 24)
IL-1B 2.0+1.01 8.6 £ 2.310.08
IL-6 125.0 £ 424 278.7 £ 49.50.01
IL-8 62.1 £33.6 78.7 £ 49.50.26
IL-10 7.32+1.94 9.41 £ 2.560.178
TNFa 2.18%1.3 7.4 £2.330.025
IFNy 5.5%2.46 16.4 £10.30.23

Note: superscript is the significance level (p) of comparison of the groups.
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Biochemical values of study groups as measured in the system LP-AOS

Table 2

Parameter, unit of measure Normal (n = 30) Group I (n = 78) Group II (n = 24)

Total lipids, g/L 0.71 £0.07 1.41 £0.12* 1.95 + (0.55001*
Cholesterol, mmol/L 0.46 £0.12 1.12 +0.07* 1.10 £0.15
Triglycerides, mmol/L 0.86 £ 0.20 0.27 £0.03* 0.18 = 0.07005*
Sonjugated dienes, nmol/g 8.70 + 1.97 13.13 + 1.67* 18.13 + 4.24001*
Malondialdehyde), nmol/g 2.44 £ 0.70 5.07 £ 0.68* 4.23 % 1.18005
Catalase, mcatal/g OB 8.72 £ 2.71 8.70 £ 1.90 6.49 + 2.05005%
CD+MDA 10.33 £ 2.20 66.97 £ 10.61* 99.40 * 44,75005%
CD/MDA 5.76 £ 2.76 3.94+0.91 5.17 +£0.97

Note: superscript is the significance level (p) of comparison between groups I and II; * - the values that are different from normal group.

Table 2 shows significant (by 100 % and 150 % in
Groups I and II, respectively) increase of total lipid
level in patients with the knee OA as compared to
normal values. Lipid concentration was statistically
higher in patients with defects of articular surface as
compared to no-defect group. Cholesterol level was
noted to increase in both groups and was higher in
patients with defects of articular surface. Triglycerides
in SF were observed to decrease by 218 % in group I
and 380 % in Group II as compared to normal
values. Therefore, changes in the parameters of lipid
spectrum were more evident in patients with defects
of articular surface.

Overall concentration of LP [CD+MDA] was
shown to increase in both groups (by 548 % in
Group I and by 862 % in Group II) as compared to
normal values and was significantly higher in group
of patients with defects of articular surfaces. Primary
(CD) and secondary (MDA) LP products accumulated
in SF with the statistically significant increase in both
groups and absence of changes in CD/MDA ratio.
Patients with defects of articular surfaces primarily
showed increase in primary (CD) LP products whereas
no-defect group demonstrated enhanced secondary
(MDA) LP products. Antioxidant enzyme, catalase,
appeared to me more active in patients of Group I.

CONCLUSION

Cytokines are one of biologically important factors
regulating magnitude and duration of inflammatory
and immune responses. Medications developed
and introduced to treat OA in more recent years
have impact on cytokine expression. A correlation
between several markers of lipid metabolism and
cytokine status can be suggested for patients with

knee OA. Our series showed significant increase in
concentration of proinflammatory cytokines in SF
of patients with defects of articular surfaces, total
concentration of LP products and decrease in activity
of major antioxidant enzyme, catalase. The findings
can be used to evaluate defects on articular surface
and identify strategies of medication therapy.
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