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Abstract

Background We aimed to study, for the first time in the Egyptian population, the relationship between the

serum adiponectin level in knee osteoarthritis (KOA) patients and its correlation with clinical, radiological, and
ultrasonographic characteristics. Additionally, investigate the relationship between the adiponectin (ADIPOQ) gene
rs1501299 (+276G/T) polymorphism and KOA susceptibility and severity.

Methods This case-control study enrolled 40 patients with primary KOA and 40 matched controls. All patients
underwent physical examination of the knee, pain assessment using the visual analogue scale (VAS), and functional
evaluation by Western Ontario and McMaster Universities Osteoarthritis Index (WOMAQ). Severity of KOA was
assessed by Kellgren Lawrence (KL) grading scale and ultrasonography grading systems. Serum adiponectin levels
and adiponectin (ADIPOQ) gene single nucleotide polymorphism (SNP) (rs1501299) genotyping were done for all
patients and controls.

Results The study included 40 patients with primary symptomatic KOA and 40 controls with comparable age,

sex, and body mass index. The genotype of the rs1501299 (+276G/T) polymorphism of the ADIPOQ gene was
determined using TagMan allelic discrimination. An enzyme-linked immunosorbent test was used to measure the
level of serum adiponectin. The Western Ontario and McMaster Universities Osteoarthritis (WOMAC) score was used
to assess functional capability, while the visual analogue scale was utilised to assess knee pain. Using the Kellgren-
Lawrence (KL) grading method and global femoral cartilage (GFC) ultrasound grading, the severity of KOA was
assessed. No significant differences between patients and controls as regards the genotype distributions and allele
frequencies (p=0.400, p=0.507, respectively) of ADIPOQ gene rs1501299 (+276G/T) polymorphism. Furthermore,
serum adiponectin level was significantly higher in the patients compared to healthy subjects (p <0.001). Additionally,
adiponectin level had a significant negative correlation with disease severity as evaluated by KL and GFC grading (r=-
0.351,p=0.027 and r=-0.397, p=0.011, respectively).
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Conclusions The ADIPOQ gene rs1501299 (+276G/T) polymorphism was not associated with KOA severity or
vulnerability. The level of adiponectin considerably reduced as the severity of KOA rose, indicating that adiponectin

may have a preventive effect in KOA.

Keywords Adiponectin, Gene polymorphism, Knee, Osteoarthritis, Ultrasonography

Background

The most prevalent kind of degenerative joint disease,
especially in older people, is osteoarthritis (OA) [1]. OA
causes pain and functional loss due to irreversible effects
such as increasing articular cartilage loss, the forma-
tion of osteophytes, and subchondral bone sclerosis [2].
The combination of various factors, including a person’s
genetic composition and environmental impacts, causes
this complicated condition [3]. Obesity is prevalent in
people all over the world, and its expected rise will have
an impact on the future incidence of OA, particularly of
the knee [4].

Obesity may have a substantial impact on the start and
progression of OA in weight-bearing joints by putting an
extra mechanical load on joint tissues [5].

The metabolic relationship between OA and obe-
sity may be caused by the pro- or anti-inflammatory
characteristics of adipokines [6]. The adiponectin gene
(ADIPOQ) was found to be responsible for the bulk of
circulating adipokines. Adiponectin is produced by the
APM1 gene, which has three exons and a length of about
15.8 kb. It is located on chromosome 3q27 and is struc-
turally similar to complement factor C1q, which has been
linked to a susceptibility locus for cardiovascular disease,
type 2 diabetes, and the metabolic syndrome [7, 8].

Though its role in joint disease is still being debated, it
can operate as an anti-inflammatory mediator in a variety
of disorders. Other studies have shown that adiponectin
promotes inflammation and contributes to the metabolic
changes associated with OA. However, because of its
capacity to suppress inflammatory responses, it protects
against cartilage injury [9]. According to several studies,
the level of adiponectin is highly related to the severity of
knee OA (KOA) [10]. KOA was most frequently related
to the rs1501299 variation in the ADIPOQ gene. It could
be related to the susceptibility and severity of KOA [11].
This is the first research, as far as we know, into the asso-
ciation between primary KOA and the ADIPOQ gene
rs1501299 polymorphism in the Egyptian population.

Subjects and methods

Study participants

This case-control study was approved by the local Eth-
ics Committee for Human Research, faculty of medi-
cine, Alexandria university (IRB No: 00012098), where
a total of 80 participants gave their informed consent
before enrollment. They included 40 patients diagnosed
with primary KOA based on the American College of

Rheumatology (ACR) criteria [12], with 33 females and 7
males. Additionally, 40 healthy individuals were included,
who were matched in terms of age, sex, and body mass
index (BMI) with the patient group. This control group
comprised 31 females and 9 males. All controls lived in
the same geographical area with the patients and did not
display any symptoms or signs of prior osteoarthritis.
The patient recruitment took place at the Rheumatology
and Rehabilitation department’s outpatient clinics from
August 2020 to April 2021. The minimum sample size
was 40 per group determined using the NCSS 2004 and
PASS 2000 program to achieve 80% power to detect an
effect size of (W=0.35) [13]. Participants with a history
of knee trauma, previous knee surgery, arthritis caused
by infection or malignancy, or any other rheumatic dis-
eases were excluded from the study.

All patients underwent complete history taking,
anthropometric measurements, thorough physical exam-
ination of the knee, pain assessment using the visual ana-
logue scale (VAS), and functional evaluation by Western
Ontario and McMaster Universities Osteoarthritis Index
(WOMAC) [14]. Plain X-ray was performed for both
knees in the standing position and anteroposterior view
assessing KOA severity via Kellgren Lawrence (KL) grad-
ing scale [15]. Ultrasonography was performed for all
patients by a EULAR certified ultrasonographer using
a 3-16 MHz linear array transducer (Samsung HS50
ultrasound system, Korea) and the severity of KOA was
assessed using ultrasonography grading systems [16].

Sample collection

Sample collection involved obtaining 10 milliliters of
venous blood in the morning after 8 h of fasting, distrib-
uted into 4 tubes. Two milliliters were placed in BD Vac-
utainer® Seditainer™ blacktop blood collection tubes with
sodium citrate for measuring erythrocyte sedimentation
rate (ESR). Four milliliters were collected in BD Vacu-
tainer® red top blood collection tubes to separate serum
for chemical analysis and adiponectin assay. Another 2
milliliters were placed in BD Vacutainer® lavender top
blood collection tubes with K3EDTA for a complete
blood count (CBC). Lastly, two milliliters were collected
in another BD Vacutainer® lavender top blood collec-
tion tube with K3EDTA for genotyping the ADIPOQ
gene single nucleotide polymorphism (SNP) (rs1501299).
Serum samples were aliquoted and stored at -80 °C for 3
months. Repeated freeze-thaw cycles were avoided.
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Serum adiponectin measurement

Serum adiponectin levels were measured using the
Human Adiponectin ELISA kit (Catalog no.14812,
Glory Science Co., Ltd, China). To calculate the adipo-
nectin level in an unknown sample, standard curve was
generated.

Laboratory investigations

Renal function tests (blood urea and serum creatinine)
and hepatic function tests (alanine aminotransferase
(ALT) and aspartate aminotransferase (AST)) were
determined by automated chemistry analyzer Dimension
RxL Max (Siemens Healthineers, Germany). CBC was
analyzed using ADVIA 2120 (Siemens Healthineers, Ger-
many). C-reactive protein (CRP) was analyzed using the
BN Prospec system (Siemens Healthineers, Germany).

Adiponectin (ADIPOQ) gene SNP (rs1501299) genotyping
Genomic DNA was extracted from whole blood via
QIAamp DNA Blood Mini Kit (Catalog no. 51104) (QIA-
GEN, Germany). DNA concentration and purity were
measured using a NanoDrop 2000c Spectrophotometer
(ThermoFisher Scientific, USA).

Genotyping of ADIPOQ gene SNP (rs1501299) was
performed by means of TagMan allelic discrimination
assay. The PCR reaction mix contained 10 pL. TagMan®
Genotyping Master Mix (2X) (Applied Biosystems-
Life Technologies, USA), 1 pL TagMan® SNP Geno-
typing Assay 20x (Assay ID: C__7497299_10, Cat. no.
4351379 (Applied Biosystems-Life Technologies, USA),
20 ng DNA/reaction and DNase-free water to reach a
final volume of 20 pL. No template control (NTC) con-
taining nuclease-free water was included in each run.
Stratagene Mx3000P Q PCR system (Agilent, USA) was
programmed as follows: 95 °C for 10 min for AmpliTaq
Gold enzyme activation and 40 cycles of denaturation for
15 s at 95 °C and annealing/extension for 1 min at 60 °C.
The fluorescence signal was measured at the end of each
cycle and a graphic representation of the fluorescence
versus the number of cycles was constructed. Data was
processed by means of MxPRO qPCR software.

Statistical analysis

Statistical analyses were conducted using SPSS soft-
ware version 20.0. (Armonk, NY: IBM Corp). The Kol-
mogorov-Smirnov was used to test the normality of
data distribution. Continuous variables were presented
as meanzstandard deviation (SD), whereas categorical
variables were presented as number and percentage. The
mean of two groups or more were compared using Stu-
dent’s t-test or one-way analysis of variance (ANOVA)
test, respectively, for continuous variables and the x2-test
was used for categorical variables. Differences in allele
and genotype frequencies were assessed via Chi-squared
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(X2) test. Logistic regression analysis was used to cal-
culate odds ratios (ORs) with 95% confidence intervals
(CIs). The Hardy-Weinberg equilibrium was tested using
a y* test. Serum adiponectin level was compared between
ADIPOQ rs1501299 genotypes and between both study
groups using one-way ANOVA and Student’s t-test. Pear-
son correlation test was used to determine correlations
between continuous variables. Multiple linear regres-
sion analysis was performed to investigate the associa-
tion between serum adiponectin and KOA severity, with
age, gender, BMI, and disease duration as covariates. A
significance level of p<0.05 was considered statistically
significant.

Results

Characteristics of the study population

Sociodemographic and laboratory criteria of the stud-
ied participants are presented in Table 1. The mean age
of the studied patients was (49.651£6.84), 21 (52.5%)
were housewives, obese patients constituted 67.5%
(27 patients). Clinical examination revealed 29 (72.5%)
patients had knee effusion, 19 (47.5%) had knee mis-
alignment, 37 (92.5%) had crepitus and 13 (32.5%) had
instability. According to KL grading, the mean total KL
grading score was 38.83+14.74 ranged from 10.0 to 69.0,
the largest percentage of patients had grade II (45%) fol-
lowed by grade III (40%). Moreover, based on ultrasound
findings, the largest percentage of patients (40%) had
grade 2b in global femoral cartilage (GFC) grading, fol-
lowed by grade 2a in 30% of patients.

There was a statistically significant difference
between both groups regarding serum adiponectin level
(p<0.001), ESR (p=0.006) as well as CRP (p=0.035)
being higher in the patient group. On the other hand,
there were no statistically significant differences between
patients and controls with regard ADIPOQ rs1501299
genotype and allele frequencies (p=0.400, 0.507, respec-
tively) (Table 1).

Association between ADIPOQ rs1501299 polymorphism
and risk of KOA

There were no significant associations between ADI-
POQ rs1501299 polymorphism and all findings of disease
characteristics as well as serum adiponectin concentra-
tion. Table 2.

Correlations between serum adiponectin level and dif-
ferent sociodemographic, clinical, laboratory, radiologi-
cal, and ultrasonography parameters of studied patients
are presented in Table 3. There were significant negative
correlations between serum adiponectin level and both
BMI (p=0.018) and waist-hip ratio (WHR) (p=0.049).
Serum adiponectin concentration had significant nega-
tive correlation with neither KL grading (p=0.027) nor
GFC grading (p=0.011). The mean serum adiponectin
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Table 1 Comparison between the two studied groups according to sociodemographic and laboratory characteristics

Patients Controls Test of significance p
(n=40) (n=40)

Gender
Male 7 (17.5%) 9 (22.5%) x>=0313 0.576
Female 33(82.5%) 31 (77.5%)

Age (years)
Min. - Max. 36.0-70.0 35.0-68.0 t=1811 0074
Mean +SD. 49.65+6.84 46.90+6.74

BMI (kg/m?)
Normal weight 1 (2.5%) 2 (5.0%) x?=0352 MCp=
Overweight 12 (30.0%) 12 (30.0%) 0.839
Obese 27 (67.5%) 26 (65.0%)
Min. - Max. 24.90-40.60 24.80-430 t=1833 0.071
Mean +SD. 32744388 31.16+3.83

WHR
Min. - Max. 0.71-1.19 0.72-1.28 t=0.165 0.869
Mean +SD. 0.87+0.08 0.86+0.11

ESR (mm/h)
Min. - Max. 80-380 3.0-300 t=2833" 0.006
Mean + SD. 218349232 16.38+7.928

CRP (mg/l)
Min. - Max. 12-62 03-53 t=2.150" 0035
Mean +SD. 3.3425+ 146075 2650+1.2195

Serum adiponectin (ng/ml)
Min. - Max. 17.47-68.38 3.83-48.07 t=6.208" <0.001"
Mean +SD. 46.66+15.70 28.86+9.08

ADIPOQ 51501299 genotype
T 4(10.0%) 8 (20.0%) x>=1833 0.400
GT 18 (45.0%) 14 (35.0%)
GG 18 (45.0%) 18 (45.0%)

W2 (p) 0.026 (0.871) 2.567 (0.109)

Allele
T 26 (32.5%) 30 (37.5%) x> =0440 0.507
G 54 (67.5%) 50 (62.5%)

SD: Standard deviation, x% Chi square test, MC: Monte Carlo, t: Student t-test, BMI: body mass index, WHR: waist hip ratio, WOMAC score: Western Ontario and
McMaster Universities Osteoarthritis score, KL: Kellgren-Lawrence grading, GFC: Global femoral cartilage grading. p: p value for comparing between the studied
groups, "™x2: Chi square for goodness of fit for Hardy-Weinberg equilibrium (If p<0.05 - not consistent with HWE), *: Statistically significant at p<0.05

Table 2 Association between ADIPOQ (rs1501299) genotypes and disease characteristics in KOA patients

Variable GG (n=18) GT (n=18) TT (n=4) F p
Mean+SD

Age (years) 49.77+£7.86 4894+6.38 52.25+3.86 0.375 0.690
BMI (Kg/m?) 33.17+383 31.80+3.99 3495+298 1314 0.281
WHR 0.86+0.04 0.87+0.10 0.84+0.10 0.167 0.847
Disease duration (years) 6.22+3.85 6.72+4.89 7.75+2.06 0223 0.801
VAS 65.00+16.891 7222+11.144 67.50£5.00 1.246 0.299
WOMAC 3661+16.103 41.67+14117 36.00+11.747 0.598 0.555
KL grading 2.28+0.669 2.67+0.840 250+0.577 1.224 0.306
GFC grading 2.11+0.758 2.78+1.060 3.00£0.816 3.061 0.059
Serum adiponectin (ng/ml) 50.39+13.58 41.62+16.35 5248+19.05 1.777 0.183

F: F for ANOVA test p: p value for comparing between different categories, BMI: body mass index, WHR: waist hip ratio, VAS: visual analogue scale, WOMAC score:
Western Ontario and McMaster Universities Osteoarthritis score, KL: Kellgren-Lawrence grading, GFC: Global femoral cartilage grading
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Table 3 Correlation between serum adiponectin level and
sociodemographic and disease characteristics

Serum adiponectin Test of p
(ng/ml) Significance

BMI (kg/m?) r=-0.373% 0.018*
Waist circumference r=-0.229 0.155
Hip circumference r=0.011 0.947
WHR r=-0.313% 0.049*
Effusion

Present (n=29) 45.70+16.46 t=-0.620 0539

Absent (n=11) 49.1736+£13.87
Wasting

Present (n=16) 4583+15.21 t=0.017 0.987

Absent (n=24) 46.62+15.28
Tenderness

Present (n=38) 45.77+1557 t=1.579 0.123

Absent (n=2) 6342+7.00
VAS r=-0.064 0.694
WOMAC pain subscale r=-0.161 0322
WOMAC stiffness r=-0.170 0.294
subscale
WOMAC physical func- r=-0.088 0.588
tion subscale
Total WOMAC score r=-0.121 0459
CRP (mg/1) r=0.006 0.970
ESR (mm/h) r=0012 0.941
KL grading r=-0351" 0027
GFC grading r=-0397" 0011"
MME r=-0.123 0.450
LME r=-0.188 0.245
Medial osteophytes r=-0.003 0.986
grading
Lateral osteophytes r=-0.152 0.349
grading

r: pearson correlation, t: Student t-test, p: p value for comparing between the
studied groups, *: Statistically significant at p<0.05, BMI: body mass index, WHR:
waist hip ratio, VAS: visual analogue scale, WOMAC score: Western Ontario and
McMaster Universities Osteoarthritis score, KL: Kellgren-Lawrence grading,
GFC: Global femoral cartilage grading, MME: medial meniscal extrusion, LME:
lateral meniscal extrusion

level was significantly lower in obese patients compared
to those with overweight and normal weight (p=0.002),
Fig. 1.

Comparisons between serum adiponectin level and dif-
ferent grades of KOA detected by KL or GFC grading on
ultrasonography are illustrated in Table 4; Fig. 1. There
were significant differences between 4 grades of KOA
severity (as detected radiographically or ultrasonographi-
cally) regarding serum adiponectin level being lower in
higher grades of KOA; the higher the KOA severity, the
lower the serum adiponectin level. The regression lines
show the trend of serum adiponectin levels to decrease as
KL and GFC grades increase, with a decrease of approxi-
mately 8.9 and 8.21 units per grade increase in both
respectively.
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Comparisons between different ADIPOQ rs1501299
genotypes and different grades of KOA as assessed by
KL or GFC grading on ultrasonography are illustrated in
Table 5.

After adjusting BMI, age, gender, and duration of the
disease on multiple linear regression analysis, there was
a significant negative association between serum adipo-
nectin level and KL grading and GFC grading (p=0.041,
p=0.005, respectively).

Discussion

The present study analyzed the association of the ADI-
POQ gene rs1501299 (+276G/T) polymorphism and
KOA susceptibility and severity. Such genetic profil-
ing could help identify those who are at a greater risk
of developing KOA. According to our results, the allele
and genotype frequency of adiponectin+276G/T poly-
morphism was not significantly different between KOA
patients and controls. Moreover, ADIPOQ rs1501299
polymorphism did not affect KOA severity as assessed
by KL or GFC ultrasonography grading. Similarly, Zhan
et al. [17] in a study on the Thai population revealed no
association between the studied polymorphism and
increased KOA susceptibility. A Finnish cross-sectional
study didn’t find any association between four ADIPOQ
SNPs and hand OA [18]. On the other hand, a Chinese
study was the first to report the relationship between
rs1501299 polymorphism and increased risk of OA [11].
Moreover, Zhan et al. [19] from Thailand found a sig-
nificant association between genotype distribution of
+276G/T polymorphism and KL grade 2, 3 or 4, but with
no significant differences in genotype distributions and
allele frequencies between KOA patients and controls at
two loci of +45T/G and +276G/T polymorphisms in the
ADIPOQ. These contradicting results may be due to the
heterogeneous clinical and genetic background between
different populations, different sample sizes, genotyping
methods, and the interaction between genes and envi-
ronmental factors.

In the present study, KOA patients had significantly
higher serum adiponectin than controls. This suggested
that the metabolism of adipose tissue has a significant
role in KOA pathogenesis and might probably contrib-
ute to its development. Whether a protective or pro-
inflammatory contribution, this is still a matter of debate.
It has been suggested that adiponectin might be capable
of triggering the release of interleukin (IL)-10 and IL-1
receptor antagonists [20]. In addition, it is believed to
be implicated in boosting the level of tissue inhibitor of
metalloproteinase-2 and suppression of matrix metal-
loproteinase (MMP)-13 triggered by IL-1PB, and conse-
quently antagonize the cartilage destruction pathway
[21]. Furthermore, adiponectin was believed to have a
role in regulation of inflammation through the reduction
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Fig. 1 Mean serum adiponectin level according to BMI classification

Table 4 Comparison between patients with different grades of KOA according to Kellgren-Lawrence grading and global femoral

cartilage grading by ultrasound as regards serum adiponectin level

Serum adiponectin (ng/ml) Kellgren-Lawrence grading of KOA F p
Grade 1 Grade 2 Grade 3 Grade 4
(n=3) (n=18) (n=16) (n=3)
Min. — Max. 31.20- 68.38 22.14-63.42 20.04-66.19 17.47-27.29 3622 0.022"
Mean +SD 46.70+19.34 51.52+£12.90 45.74+15.82 2223+£491
Serum adiponectin (ng/ml) Global femoral cartilage grading of KOA F p
Grade 1 Grade 2a Grade 2b Grade 3
(n=7) (n=12) (n=15) (n=6)
Min. — Max. 31.20-68.38 22.14-65.14 20.04-66.19 17.47-43.78 4636 0.008
Mean +SD 49.73+£1447 53.53+11.58 4647 +15.86 2643+10.30

F: F for ANOVA test, p: p value for comparing between different categories, *: Statistically significant at p<0.05

Table 5 Kellgren-Lawrence grading of KOA and global femoral
cartilage grading of KOA among the ADIPOQ rs1501299
genotypes of studied cases

GG GT TT ¥ (M)

Kellgren-Lawrence grading of KOA

Grade 1 2 1 0 4753 0576

Grade 2 9 7 2

Grade 3 7 7 2

Grade 4 0 30
Global femoral cartilage grading of KOA

Grade 1 4 3 0 8474 0205

Grade 2a 8 3 1

Grade 2b 6 7 2

Grade 3 0 5 1

X % Chi square test, MC: Monte Carlo test, p: p value for comparison between
different categories

of expression of adhesion molecules, and inhibition
of macrophage and nuclear factor-kappa B signaling
[22]. The assumed protective role of adiponectin in our
patients is supported by finding that its serum level was
negatively correlated with various indicators of severity
suggesting that the higher the level of serum adiponec-
tin, the less severe was the disease. A counterargument

may be presented in this context. Adiponectin has been
alternatively suggested to promote inflammation and
cartilage destruction [23] via destroying chondrocytes
and synovial fibroblasts as it can enhance the release of
inflammatory mediators including IL-6, IL-8, monocyte
chemo-attractant protein-1, MMP-3, and MMP-9 [24].
However, with such destructive potentials, one would
expect to observe a positive correlation with the severity
of KOA where the opposite has been found in this study.
In support of our results, several studies have shown
higher serum levels of adiponectin in patients than con-
trols [9, 25—29]. Some investigators believed that this ele-
vation together with the positive correlation with disease
severity supported their assumption of the pro-inflam-
matory role of adiponectin in OA pathogenesis [28, 30].
On the other hand, others explained this upregulation
as a protective compensatory mechanism [9, 26], further
supported by its inverse correlation with disease severity.
Interestingly, some data demonstrated that serum and
synovial adiponectin levels tended to be lower in OA
compared to rheumatoid arthritis [21, 31]. These find-
ings suggested that adiponectin might act as a modulator
to slow the progression of arthritis since its expression is
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higher in “inflammatory arthritis” like rheumatoid arthri-
tis [32].

In the present study, serum adiponectin in KOA
patients was inversely correlated with BMI and WHR
with no significant correlation with either waist or hip
circumferences. This has been also found by others
[33] who explained that serum adiponectin is derived
mainly from the visceral fat. Previous studies [27, 34, 35]
described a similar negative correlation with BMI rein-
forcing the concept that adiponectin is downregulated
in hypertrophic adipose tissue through a negative feed-
back mechanism [34]. Possible mechanisms could be
reduction in insulin-stimulated adiponectin production
(as a result of insulin insensitivity), and direct inhibition
by TNF-a and IL-6 [36]. Contradictory data have been
reported by Koskinen et al. [30] who did not find corre-
lation with neither BMI nor WHR. These discrepancies
might be because adiponectin serum level is influenced
by other systemic factors, such as nutritional, hormonal
and pharmacologic and the possibility of its secretion by
tissues other than white adipose tissue [37].

As regards VAS and WOMAC scaling of pain, stiffness
and difficulty performing daily activities, we did not find
a correlation between serum adiponectin with both pain
and all WOMAC subscores and total score. This finding
suggested the anti-inflammatory effect of adiponectin
and its compatibility with its protective role as proved
by others [38]. In contrast, Farag et al. [28] reported that
serum adiponectin was significantly associated with
pain and all WOMAC scores. These discrepancies might
be due to the multiple mechanisms involved with pain
which couldn’t be correlated with a single mechanism or
a biological marker.

Apart from the KL grading, we assessed KOA severity
using GFC grading by ultrasound. Ultrasound can detect
minimal structural abnormalities involving articular car-
tilage, synovial tissue, bony cortex and soft tissues [39].
To the best of our knowledge, this is the first study to use
ultrasound to assess severity of KOA in association with
serum adiponectin and a negative correlation was found
between them. This is consistent with the negative cor-
relation with KL grading. In addition there was no cor-
relation between serum adiponectin level and medial and
lateral meniscal protrusion or medial and lateral osteo-
phyte grading or ultrasound detected effusion. Simi-
lar findings had been demonstrated by Chen et al. [21],
which suggests further that progression of KOA is associ-
ated with down-regulation of serum adiponectin. Other
studies [25, 28, 40] described contradictory results, with
positive correlation of serum adiponectin with disease
severity on the basis of its pro-inflammatory role in OA
pathogenesis. The explanation for these discrepancies
between studies might be due to the small sample size,
insufficient control for confounding variables, existence
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of different detectable adiponectin isoforms with differ-
ent effects on OA and the use of a low-accuracy radio-
graphic grading method, such as the KL grade.

As the pathogenesis of KOA is not yet fully revealed
and no medications could successfully prevent the occur-
rence or halt the progression of this debilitating disease,
the question of adiponectin as a possible pathogenetic or
therapeutic factor will still be a matter of debate.

Study limitations

There were some limitations to this study that should
be taken into account. First the small sample size of the
study. Second, only one SNP of ADIPOQ gene was inves-
tigated, which prompted us to go into other SNPs. Third,
the effect of ADIPOQ gene polymorphism on protein
expression was not investigated. Fourth, environmental
factors interacting with ADIPOQ gene polymorphisms
should be investigated in the future. Finally, OA in the
hip or hand joints should be researched further.

Conclusion

According to the results of our study, there was no asso-
ciation between ADIPOQ gene rs1501299 (+276G/T)
polymorphism with KOA susceptibility and severity.
Adiponectin level decreased significantly as the sever-
ity of KOA increased suggesting that adiponectin may
play a protective role in KOA. To fully understand the
significance of the adiponectin+276G/T polymorphism
in KOA, and to know more about the potential value of
adiponectin as a biochemical determinant of disease pro-
gression and prognosis, more research in varied and large
populations of KOA patients is needed.
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