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Abstract
Introduction: Osteoarthritis of the knee has been the most common form of arthritis encountered by clinicians today. Conservative
modalities such as non steroidal anti inflammatory medications and intra articular corticosteroid have been employed to ameliorate the
symptoms and delay total knee arthroplasty. In the past Corticosteroids have had an important role to play for decades in effective, economic
and symptomatic relief in arthritis, but it may mask its true impact on the joint. The purpose of this study is to identify the effects of the
concentration of methyl prednisolone on chondrocyte cell count, viability and CD44+ expression.
Materials & Methods: Three cartilage bone plugs were harvested from three patients suffering from osteoarthritis scheduled for total
knee arthroplasty. Chondrocytes were isolated and cultured to passage one and three samples from passage one cultured to passage two.
Flasks were seeded with 1 uM/ml, 10 uM/ml & 100 uM/ml of methyl prednisolone against control. Cells were harvested on day 14 of culture
and assessed for cell viability, count and CD 44+ expression. Statistical analysis was done with ANOVA test and post hoc test, a P value of 0.05
was taken to be significant.
Result: Cell count in the both passage 1 and 2 cultures decreased with increasing methylprednisolone concentration. The decrease
in cell count in passage 2 was noted to be significant (P=0.013). Cell viability reduced in both passage with increased concentration of
methylprednisolone with the decrease in passage 2 being significant (P=0.011). CD44+ expression decreased with increasing methyl
prednisolone concentration in both passages, but the reduction was not significant.
Conclusion: Methyl prednisolone has a dose dependent negative effect on chondrocyte cell viability, count and CD44+ expression. Hence
may not be an ideal drug for the treatment of osteoarthritis knee.
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Introduction
Osteoarthritis of the knee has been the most common form of
arthritis encountered by clinicians today [1]. Many conservative
treatment modalities have been employed to ameliorate the
symptoms and delay total knee arthroplasty. Non steroidal anti
inflammatory medications and corticosteroid treatments have
been the bulk of the conservative treatments used to alleviate
the pain and inflammation. Nutraceuticals such as chondroitin
sulphate and glucosamine have been launched in the last decade
along with intra-articular hyaluronic acid injections and platelet
rich plasma.
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Steroids have had an important role to play for decades in
effective, economic and symptomatic relief in arthritis, but it may
mask its true impact on the joint. According to 2015 Cochrane
review intra-articular corticosteroids may cause a moderate
improvement in pain and a small improvement in physical
function, but the quality of the evidence is low and results are
inconclusive.
The purpose of this study is to identify the effect of methyl
prednisolone and its concentration on chondrocytes in vitro.
We aim to assess any changes that may occur in cell count
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and viability when exposed to various concentrations of
corticosteroid.

CD 44+ receptors are responsible for detecting extra cellular
matrix changes and regulating chondrocyte metabolism [2]. The
expression of CD44+ is an indicator of the chondrocyte metabolic
activity and collagen production [3]. Our hypothesis is that as
the concentration of methyl prednisolone increases there will be
decreased cell count, viability and collagen synthesis.

Methods and Materials

Tissue Culture and Harvest
All procedures were approved under the institutional ethical
committee and with patients informed consent. Three cartilage
bone plugs were harvested during total knee arthroplasty from
patients suffering from osteoarthritis scheduled for surgery
under sterile conditions. Chondrocytes were isolated and
cultured to passage one and three samples from passage one
cultured to passage two.
Passage one and two flasks were seeded with 1 uM/ml, 10
uM/ml & 100 uM/ml of methylprednisolone against control. Cells
were then harvested on the 14th day of culture and assessed for
cell viability, cell count, CD 44+ expression.

Cell Viability

20µl Samples of cell suspension was removed on the 14th day
culture and dispensed into a 1.4ml test tube. A hemocytometer
was wiped with 70% isopropyl alcohol and allowed to dry. 20µl
of 0.4% Trypan blue was added to the same test tube and the
mixture gently mixed by dispensing with a micropipette. 10µl
of the cell suspension Trypan blue mixture is then transferred
to the counting chamber under a cover slip. Stained cell (non
viable) and non stained cells (viable) are then counted in 4
squares of the hemocytometer areas at 100x magnification [4].
The percentage of the viable cells is then calculated by dividing
the viable cells by total cells and multiplied by one hundred.

Cell Count

Aperture of the coulter counter is first flushed. 200 µl of the
culture sample is removed from the cell suspension. It is then
dispensed in 9.8ml of cell counting buffer and mixed well. The
sample is then poured into an accuvette sample container and
then placed on the coulter counter platform. The aperture is
then immersed into the cell suspension. The coulter counter is
then initiated and a reading taken and recorded.

with BD FACSFlow Solution. The sample was then centrifuged
at 1500rpm for 5 minutes. The supernatant is then discarded
and the pellet suspended in 500µl of BD FACSFlow solution. The
sample is then run through the flow cytometry within one hour
and readings recorded.

Results

Cell Count
Cell count in the both passage 1 and 2 cultures decreased
with increasing methylprednisolone concentration (Figure 1).
The decrease in cell count in P2 was noted to be significant
(P=0.013) (Table 1).

Figure 1: Cell count.
Table 1: Cell Count.

Cell Viability
It was seen that cell viability was reduced in both P1 and P2
cultures (Figure 2) with a significant reduction in viability with
increased methyl prednisolone concentration in the P2 culture
(P=0.011) (Table 2).

CD 44+ Expression

Measured using flowcytometry

Specimen preparation

100µl of well mixed specimen brought to room temperature
is added to tube. 10µl of antibody solution is added to the
mixture. The sample is then incubated for 30 minutes in a dark
room at room temperature. The cells were then washed twice
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Figure 2: Cell viability.
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Table 2: Concentration of Steroid in cell viability.

CD 44+ Expression
With increased methyl prednisolone concentration there
is a reduction in CD+ 44 expression in both P1 and P2 culture
(Figure 3) but not significant in either groups (Table 3).

A study done by Dragoo et al. [5] comparing dexamethasone
and methyl prednisolone showed similar chondrotoxic results
in both dexamethasone and methyl prednisolone group [5].
These results are comparable to our study which also showed
similar chondrotoxic features as shown by decreased cell count,
cell viability and CD44+ expression. Sherman et al. [6] in an
in vitro study on canine cartilage demonstrated significant
loss of chondrocyte and synoviocyte viability when exposed
to corticosteroids [6]. It is understood that apoptosis of
chondrocytes hastens the onset of joint arthritis [7]. With effects
of chondrocyte apoptosis the corticosteroid injections would be
hastening joint arthritis.
A systematic review done by Braun et al. [8] revealed a
large dose-dependent deleterious effect on chondrocytes with
catabolic effects on protein levels, chondrocyte viability and
gross cartilage morphology [8]. Our results showed similar
findings with regard to chondrocyte viability.
Limitations in our study were that we only tested three
concentrations (1 uM/ml, 10 uM/ml & 100 uM/ml) of the drugs
while there are steroid preparations of varied strengths available
in the market. Ideally the average joint surface area of a person
should be determined. Concentrations for in vitro studies could
be better determined by averaging the total cartilage surface
area in the human knee with quantitative imaging.

Figure 3: CD 44+ Expression.
Table 3: Concentration of steroid in CD44 expression.

Conclusion

This study proves that methyl prednisolone has a dose
dependent negative effect on chondrocytes cell viability, cell
count and CD44+ expression and hence may not be ideal drug
for the treatment of osteoarthritis knee.
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