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Introduction
Osteoarthritis (OA) is the most frequent musculoskeletal disease, which is defined
as a progressive and invalidating affection. It is a chronic long term disease, which
produces joint degradation, patients complaining of joint stiffness, pain and causes
mobility deficiency. (1)
There are two types of osteoarthritis: primary and secondary.
Primary osteoarthritis is a chronic degenerative disease which is influenced by
aging, yet not caused by it. There are solid facts which point out that the genetic
factor is involved in approximately 60% of all cases of OA. (2, 3)
Secondary osteoarthritis tends to appear early in life, based on a specific cause,
usually an injuries, diabetes or obesity. Even though it has a different etiology from
the primary form, both symptoms and pathology are identical. (2, 3)
Osteoarthritis as well as musculoskeletal disease are frequently met in general
population.(4)
10-15% of the total population over 60 years has a different degree of
osteoarthritis. (5) Between the member states of the European Union, the
prevalence of osteoarthritis varies between 2.8% in Romania and 18.3% in
Hungary. (6)
In the actual context our study wants to assess the association between the
frequency with which the polymorphisms of the genes encoding some cytokines
appear and susceptibility to Osteoarthritis.
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I.

State of knowledge

Chapter 1. EPIDEMIOLOGY AND RISK FACTORS.
In this chapter are presented recent data related to incidence and prevalence of
Osteoarthritis to both National and European level. Moreover, there will be a
estimation of the future evolution of this affection. With the increase of elderly
persons in the general population, so will increase the prevalence of chronic
diseases and from musculoskeletal group we refer to osteoarthritis. (7)
According to some recent studies, the number of persons over 60 will be tripled in
the next 40 years, which will mean that by 2050 will pass 20 percent of the general
population meaning approximately 130 million. It is expected that 15 percent of
that (meaning 40 million persons) will be affected by osteoarthritis. (5)
In this chapter there are also presented the risk factors associated with this
affection: age, obesity, joint injuries, sex.
Chapter 2. HOMEOSTASIS OF JOINT CARTILAGE IN HEALTY
SUBJECTS AND PATIENTES WITH OSTEOARTHRITIS.
Adult joint cartilage it is a tissue which lacks blood vessels composed mostly of a
special matrix formed out of collagen, proteoglycans and non-collagen proteins. In
this matrix the chondrocytes represent the sole cellular component.
Countless in vitro or in vivo studies during the last two decades have confirmed the
fact that these joint chondrocytes are able to respond to mechanic injuries, joint
instability due to genetic factors and biological stimuli like cytokines and growth
and differential factors, which in turn contribute to structural modification at
cartilage matrix level.(8)

Stress induced intracellular signaling, catabolic cytokines and necrosis factor alpha
(TNF-α) appearance, and other inflammatory mediators produced by synovial cells
and chondrocytes, induces enzyme degradation, matrix metalloproteinase (MMPs)
and ADAMTS family activation. Matrix degradation products can regulate these
cellular events through feedback. (9)
Our study is based on one of the risk factors for osteoarthritis, the genetic factor.
As so we have assesed the asociation level between some cytokines, like IL-1B,
IL-1RN, IL-4R, IL-8, IL-10, polymorphisms and that of the necrosis factor alpha
(TNF-α), and susceptibility, or on the contrary, resistance to osteoarthritis.

I.

ORIGINAL CONTRIBUTION

Chapter 3. Material and Methods
Including subjects in study
We have taken 2 study groups from CF2 Hospital in Bucharest. One of the groups
was diagnosed with osteoarthritis and the other is the healthy control groups. All
subjects have been informed about the study and have signed consent.
Sample colection
Blood samples were colected on EDTA from all subjects in a total volume of 3ml.
DNA Isolation
For isolating DNA from whole blood we have used the Wizard® Genomic
DNA Purification Kit (Promega, Madison, WI).
This method folows three simple steps. The protocol begins with cell lisys solution
and nucleic lisys solution. Next is an optional step which requiers RNA disestion
using

RN-ease. It is followed by removing proteins from the solutions by

precipitating in a saline enveiorment. DNA which remains in the solution is
transfered to a new tube and precipitated in isopropanol. The next phase is a wash
in ethanol folowed by airdry and rehidration of the DNA.
Genotyping using Real-Time PCR
SNPs genotyping was performed in Laboratorul de Genetică Moleculară al
UMF Craiova, which has the necesary tehnology for this process.
TaqMan®SNP Genotyping Assays allow for genotyping of nucleotide
polymorphisms using the 5´ nuclease assay for amplifying and detecting specific
alleles in purified genomic DNA samples. Each assay genotypes individuals for a
specific polymorphism. Each TaqMan®Genotyping Assay contains two primers
for amplifying the sequence of interest and two TaqMan®MGB probes for allele
detection. The presence of two probes in each reaction allows for genotyping two
possible variant alleles at the polymorphic site in a DNA target sequence. The
genotyping assay determines the presence or absence of a polymorphism based on
the change in fluorescence of the dyes associated with the probes.
Statistical analysis
We used Microsoft®Office Excel® 2007 and Genex Pro 4.4.2.308© to
coralate results from Real-Time PCR and the parameters of the study.
For descritive analyse of the results we have used Microsoft Access 2007.
With this programe we have disigned the data base for the subjects, and this data
based was afterwords used to extract the parameters. We have used statistical
indicators such as: standard deviation, average.

Chapter 4. Results and Discussions
We have 302 subjects included in this study out of which 90 were diagnosed with
osteoarthritis and 302 healthy controls.
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Figure. 1: Genotype frequency for IL-1B -31T>C polymorfism
In this study the results have shown that IL-1B -31T>C polymorphism, shown in
figure 1, it is not associated with an increase risk to develop osteoarthritis. We
continued the with a stratified study based on the joint localization of osteoarthritis
in which we obtained again no association between this polymorphism and the
disease.
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Figure. 2: Genotype frequency for IL1-RN +2018T>C polymorfism
Through comparative analysis of the genotypes, with genotype TT as the reference,
we have obtained that IL1-RN +2018T>C polymorphism has no significant
statistical association with osteoarthritis.
IL-1B -511C>T polymorfism
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Figure. 3: Genotype frequency for IL-1B -511C>T polymorfism

Comparing the results obtained for the genotypes with the reference genotype CC,
we have obtained that IL-1B -511C>T polymorphism has no significant
involvement in conferring susceptibility to osteoarthritis. When we have stratified
our analysis based on the localization of the affection, even though we have
obtained no association, our results showed that carriers of T allele (genotypes CT
and TT) appear to be more protected to developing osteoarthritis that those with
the CC genotype.
IL-4R -3223C>T polymorfism
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Figure. 4: Genotype frequency for IL-4R -3223C>T polymorfism
Based on a comparative analyze of the genotypes, with genotype CC as the
reference, we have obtained that IL-4R -3223C>T polymorphism has a high
association

with

susceptibility

to

osteoarthritis,

for

CT

genotype

(heterozygous). Continuing with the stratified analysis we have obtained that for
the knee joint we have a very high association between this polymorphism and
susceptibility to osteoarthritis, while for the hip joint we have no association
whatsoever.

IL-8 -251T>A polymorfism
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Figure. 5: Genotype frequency for IL-8 -251T>A polymorfism
As it can be seen in the figure above, we have found no significant association
between IL-8 -251T>A polymorphism and susceptibility to osteoarthritis.
IL-10 -1082A>G polymorfism
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Figure. 6: Genotype frequency for IL-10 -1082A>G polymorfism

Our results, obtained through comparative analysis of the genotypes, showed that
for IL-10 -1082A>G polymorphism we have no association with the risk to
develop osteoarthritis.
TNF-A -308G>A polymorfism
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Figure. 7: Genotype frequency for TNF-A -308G>A polymorfism
For the last part of our study we have found no association for TNF-A -308G>A
polymorphism and susceptibility to osteoarthritis neither on the general group or
the stratified analysis based on location of the affection.
Our results which conclude the implication of the analyzed polymorphisms and
their implication in rendering susceptibility to osteoarthritis are confirming other
results in the literature. (10-16)(10-16)
Chapter 6. CONCLUSIONS
1. We have concluded that for IL-4R -3223C>T polymorphism the presence of
CT genotype is associated with twice the risk of developing osteoarthritis. In
dominant model, carriers of T allele T (CT and TT genotypes), have a risk of
1.5 higher of developing the disease.

2. Based on the stratifed analysis on localization of osteoarthritis, we have
concluded that IL-4R -3223C>T polymorphism is highly associated with a
two and a half higher risk of developing knee osteoarthritis.
3. For the first time in literature we have concluded that carriers of allele T for
IL-1B -511C>T polymorphism have a lower risk to develop osteoarthritis.
We have, of course, to confirm these findings by continuing the study maily
by enlarging the groups.
4. We the exceptions mentioned above, all other polymorphism in our study
have shown no association with increased risk of developing osteoarthritis.
5. A final conclusion would that even though our groups are not that numerous
they respect Hardy-Weinberg equilibrium. Moreover most our results are
confirmed by literature.
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