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This study investigated the effects of hotpack, transcutaneous electrical nerve
stimulation, ultrasound and home exercise program applied around the knee on blood
lipid peroxidation system and antioxidant system in female patients with
gonarthrosis.The group (n=32) underwent a hotpack, transcutaneous electrical nerve
stimulation, ultrasound and home exercise. Sociodemographic and clinical characteristics
of patients were recorded. Kan lipit peroksidasyon seviyeleri and total oxidant levels are
measured with blood samples before and after treatment (4th week). A significant,
positive, moderate level relationship (p=0.00) was found between reduced glutathione
level and oxidative stress index level before physical therapy in female patients with
gonarthrosis, and a statistically significant, negative, moderate level relationship was
found between reduced glutathione level and paraoxonase activity level before physical
therapy (p=0.03).No statistically significant difference was found between the reduced
glutathione level and lipid peroxidation, high density lipoprotein, triglyceride and low-
density lipoprotein levels of the participants (p>0.05). This will also contribute to the
scientific literature by providing a new dimension that various physical therapy methods
used in OA treatment can also be determined by monitoring biochemical parameters.

1. Introduction

of oxidants to antioxidants is in a state of
equilibrium. When the balance is disturbed in favor

Free radicals are electron-accepting molecules that
can easily exchange electrons with other molecules,
thereby damaging their structure. These active
oxygen  derivatives are called oxidants
[1,2].Oxidants are structures that damage cell
membranes,  deoxyribonucleic acid (DNA),
ribonucleic acid (RNA), and genetic material by
stealing electrons from target molecules, and affect
various enzymatic events [3].These disorders can
lead to various clinical manifestations, including
anemia, hemolysis, inflammation, and impaired
oxygen-carrying capacity [4].In normal metabolism,
there are antioxidant systems that reduce or
eliminate the effects of these damages, and the ratio

of free radicals, cellular damage occurs [5,6]. As in
the pathogenesis of many diseases, free oxygen
radicals (FOR) are the main factors in cartilage
matrix  degradation in  knee  osteoarthritis
(gonarthrosis) [7,8]. Reactive oxygen derivatives
(ROD) can break down proteoglycans in
extracellular intermediates (ECI) or extracellular
fluids and impair the mechanical properties of
collagen. This can cause mechanical damage to the
cartilage and changes in its water retention capacity
[8-10]. Reduced tensile strength can be seen in
cartilage with osteoarthritis (OA) associated with
collagen fiber damage [11]. This damage in collagen
fibers has been shown to originate from the
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surroundings ~ of  chondrocytes.  Although
chondrocytes are said to be the source of ROD
formation, there is limited knowledge about how
ROD production is affected at low oxygen pressure
levels [10,12].However, there are considerable
studies indicating that lipid-derived oxidative stress
may play a role in the development of osteoarthritis
(OA) [6,10].At the same time, it is stated that FOR
causes significant damage to the collagen structure
in the knee region by causing deterioration in the
structure of collagen hyaluronan and proteoglycan
[13].1t is thought that chondrocytes and synoviocytes
in the joint are affected by oxidative stress and cause
degradation of cartilage matrix and decrease in
viscosity of synovial fluid [14].In the literature, the
effectiveness of treatments in gonarthrosis is
generally expressed with clinical studies and
physical therapy methods [15,16]. Physical therapy
(PT) is a widely used treatment method all over the
world. Physical therapy uses electrotherapy agents,
surface and deep heaters together. PT uses many
treatment methods such as hotpack (HP), ultrasound
(US), transcutaneous electrical nerve stimulation
(TENS), short wave diathermy, and laser. Although
the combination of these methods increases the
effectiveness of treatment, the effectiveness of these
methods is still [17,18]. For this reason, we aimed to
contribute to the discussions by comparing the effect
of PT on the pathogenesis of gonarthrosis with
oxidative stress and lipid peroxidation and some
biochemical parameters before and after treatment
[19-21].  Thus, this study investigated both the
disease mechanisms, lipid peroxidation, and
antioxidant defense system in female cases with OA
in the knee joint, as well as the effects of physical
therapy on lipid peroxidation and the antioxidant
system.The study's main finding is that physical
therapy can reduce oxidative stress and lipid
peroxidation in patients with gonarthrosis. This is an
important finding, as oxidative stress and lipid
peroxidation are thought to play a role in the
development and progression of gonarthrosis.The
study's limitations include its small sample size and
the fact that it was conducted in a single center.
Further research is needed to confirm the findings of
this study and to determine the optimal dose and
duration of physical therapy for the treatment of
gonarthrosis.

2. Material and Methods

This study consisted of 32 female cases over 40
years of age who were diagnosed with knee OA by a
specialist doctor and applied to Bagkent University
Ankara Hospital. After the cases participating in the
study were medically examined by the specialist
physician, the cases that were not an obstacle to be
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included in the study were graded according to the
“Kellegren-Lawrence Staging Scale”. Cases with
Stage Il and Ill were included in the study. Before
the 10-session physical therapy program, the
sociodemographic characteristics of the patients
were recorded. The treatment program consisted of
20 minutes HP, 20 minutes TENS with a frequency
range of 60-100 Hz, pulse duration of 60 and in a
way that the patient will receive comfortable
sensation, and 10 minutes continuous US (Enraf-
Nonius-B Delftechpark 39; 1-MHz; 1.5 watt/cm2)
around the knee along with a home exercise program
to strengthen the muscles around the knee. Those
who had acute inflammation in the knee joint, those
who had undergone surgical operation in the knee
joint for any reason or had a history of trauma in any
lower extremity, those who had a history of
uncontrolled hypertension, those who had any
neurological or vestibular problem, those who had
steroid injection use in the last two months, and
those who had any systemic disease that would
affect the study for any reason were excluded from
the study.The Kellegren-Lawrence Staging Scale is
a scale wused to radiologically assess knee
osteoarthritis (OA). The scale classifies the
progression of knee OA into five stages, taking into
account the formation of osteophytes on the joint
surface, narrowing of the joint space, and loss of
cartilage.

Stage 0: Normal knee joint.

Stage 1. Possibility of osteophytes. There is a
possibility for the formation of osteophytes on the
joint surface, but it is not certain.

Stage 2: Definite osteophytes, possible narrowing of
the joint space. The formation of osteophytes on the
joint surface is certain and there is a possibility of
narrowing of the joint space.

Stage 3: Moderate osteophytes, definite narrowing.
There is moderate osteophytes formation on the joint
surface and the joint space is definitely narrowed.

Stage 4: Wide osteophytes, significant narrowing,
sclerosis. There are wide osteophytes on the joint
surface and the joint space is significantly narrowed.
Cartilage loss is also present.

Biochemical analyses

The spectrophotometric method described by Placer
et al. [22] was used to determine lipid peroxidation
(MDA). Incubation of the upper organic layer with
thiobarbituric acid (TBA) in an aerobic environment
with a pH of 3.4 forms malondialdehyde (MDA), a
secondary product of lipid peroxidation. The
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resulting MDA forms a pink complex with TBA.
Lipid peroxidation is detected by
spectrophotometric measurement of the pink color at
532 nm. 10ul of 1, 1, 3, 3 tetraecthoxypropane was
taken for standard curve drawing. Then it was
dissolved in 10 ml absolute ethanol and stored in a
dark bottle at +4°C. The spectrophotometric method
described by Sedlak and Lindsay was used to
determine GSH levels. The dissolution of the
sulfhydryl group of GSH in acid and the
measurement of the thiol group by enzymatic or
chemical processes form the basis of the
quantification of this compound. The determined
absorbance values were calculated as pmol/ML from
the GSH standard curve [23,24].Paraoxonase
(PON1) activity measurement: PON1 activity
measurement was performed according to the
methods of Eckerson and colleagues and Giilcii and
Giirsu. PONT activity was determined by measuring
the absorbance of the colored product formed by the
enzymatic hydrolysis of paraoxon (Sigma Co,
London, UK), which was used as a substrate, at 25°C
and 412 nanometers in a spectrophotometer. For
paraoxonase activity, the enzyme activity in 1 ml
serum that converts 1 nmol paraoxon to 4-
nitrophenol in 1 minute was defined as unit and the
results were given as U/L. [25]. Oxidative Stress
Index was calculated according to the following
formula: OSI (Arbitrary Unit): TOS (umol H>O;
equiv./L) / TAS (mmol Trolox eqiv./L[26].
Triglyceride, LDL (Low density lipoprotein) and
HDL (High density lipoprotein) cholesterol levels
were measured by Biotrol brand kit in autoanalyzer,
LDL-cholesterol level was calculated according to
Friedwold formula [27].

Statistical Analysis

Data were evaluated with SPSS (Statistical Package
for the Social Sciences) for Windows version 25.0
(IBM Corp., Armonk, NY, USA). Frequency,
percentage, mean and standard deviation (SD) were
used to present categorical and continuous variables.
In the intra-group comparison, the Shapiro Wilk test
was applied by taking the difference between the
measurements within the experimental and control
groups. Paired sample t test was applied for those
with normal distribution and Wilcoxon test for those
without normal distribution. For comparison
between groups, Shapiro Wilk test was applied to
continuous data, independent sample t test was
applied for those with normal distribution, and Mann
Whitney U test was applied for those with non-
normal distribution. The significance level was
accepted as p<0.05.

Ethics statement
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It was approved by Baskent University Institutional
Review Board and Ethics Committee (Project no:
KA23/328) and supported by Baskent University
Research Fund. The study was conducted in
accordance with the Helsinki Declaration of 1975.
For the research, permission was obtained from the
dialysis center where the study would be conducted.
Written informed consent was obtained from the
participants after a detailed explanation was given to
the participants about the study.

3. Results

The average of sociodemographic characteristics
and oxidative values of the patients included in the
study are given in Table 1. It was determined that
50% of the patients were Grade 2, 59.38% had a
history of the disease, and 59.38% also had a family
history of the disease. It was determined that 56.25%
of the patients included in the study did not work in
any job and 59.37% did not do physical activity. It
was determined that the weekly physical activity
duration of the patients was 30.00+5.00 minutes,
body mass index (BMI) was 30.25+4.60, age
average was 59.71£11.90, height was 159.43+5.98
centimeters, and weight was 76.20+9.33 kilograms
(Table 1). The comparison of some parameters
before and after physical therapy in patients with
gonarthrosis is given in Table 2.

Table 1. Sociodemographic characteristics of the

individualS
Specifications n %
2 16 50.00
Grade 3 16 50.00
illness 19 59.38
Background no illness 13 40.62
Familv histor lillness 19 59.38
y Y no illness 13 40.62
lyes works 14 43.75
\Working not 18 56.25
working
Physical lyes 13 40.63
activity level |no 19 59.37
S Median (Min-
X+SD Max)
Physical activity )
duration in a week 30.00+5.00 32.00(21.00
. 41.00)
(minutes)
31,83(21.20-
BMI 30,25+4,60 40.72)
59.00(40.00-
Age 59,71+11,90 90.00)
. 160.00(148,00-
Height 159.43+5.98 174,00)
. 78.00(59.00-
Weight 76.20+9.33 93.00)
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n: number, X: mean, SD: standard deviation,
min: minimum, max: maximum

Table 2. Comparison of some parameters before and

after physical therapy in patients with gonarthrosis
Paramet XsSD | t/Z | p
ers
MDA-
before 1.53£0.16 10.8 | 0.0
MDA MDA- 6* 0
1.33+0.14
after
GSH-
GSH before | o:05%0-86 56;8 0.0
GSH- 22.58+1.1 4,; 0
after 9
OSI-
. before | 0-°3+0-08 | - 0.0
OSI OSL- 39.5 0
1.71+0.21 | 8*
after
PON- 116.79+2 i
before 2.49 0.0
PON  I'pON- | 145.0422 18,;9 0
after 4.25
HDL- 43.84+1.2
before 0 0.45 | 0.6
HDL HDL- 43.77+0.8 * 5
after 7
Triglise
fit- 112.09+7.
;I;rlgllser before 73 1.38 0(.)2
Triglise | 110.59+3.
rit-after 62
LDL- 109.78+2. i
LDL before 66 211 0.0
LDL- 110.80+1. | .4 3
after 50

X: mean, SD: standard deviation *Paired
sample t test was performed; **Wilcoxon test
was performed; p<0.05 is statistically
significant; Z: Wilcoxon signed ranks test; t:
Paired sample t test coefficient.

GSH: umol/L, MDA: umol/L, PON: U/L, OSI
(Arbitrary Birim): TOS (umol H20- equiv./L) / TAS
(mmol Trolox eqiv./L), HDL: mg/dl, LDL: mg/dI,
Trigliserit: mg/dl

A significant, positive, moderate relationship was
found between the GSH level and OSI level of
female patients with gonarthrosis before physical
therapy (p 0.00). A statistically significant,
negative, moderate relationship was detected
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between the patients’ GSH level and PON level
before physical therapy (p = 0.03). No statistically
significant difference was found between the
participants’ GSH level and MDA, HDL,
Triglyceride and LDL levels (p>0.05)

4. Conclusion

Free radicals are generated in our body by several
systems. A balance among free radicals and
antioxidants is an important matter for appropriate
physiological function [28]. Gonarthrosis, which is
one of the most common joint arthroses affected by
free radicals, is at the forefront of the structures
affected by free radicals. In the literature, there are
conflicting results about antioxidant levels in OA
patients. Yilmaz et al. found nitric oxide (NO) and
malondialdehyde levels significantly higher in the
joint synovial fluid of the OA patient group. It has
been stated that inflammatory agents affect NO and
oxygen radical formation. Similarly, in another
study, the role of ROD in knee OA pathogenesis was
emphasized by stating that excessive production
disrupts protein, lipid, nucleic acid and matrix
structures [29]. It has been suggested that
antioxidant treatments that prevent ROD formation
or reduce oxidative stress may be effective in OA
treatment [30]. In this study, lipid peroxidation and
antioxidant defense system in the blood taken before
and after treatment in patients with gonarthrosis
were measured and compared by analyzing the role
of the disease mechanism. In community health
screenings, for the first time, physical therapy that
can be used primarily to relieve pain, improve
functional status and minimize possible deformities
in patients with gonarthrosis who complain of pain,
stiffness, instability and function loss was compared
with biochemical oxidative stress and antioxidant
levels [31]. In our study, a significant, positive,
moderate level relationship was found between GSH
level and OSI level before physical therapy in
patients with gonarthrosis, and a statistically
significant, negative, moderate level relationship
was found between GSH level and PON level. No
statistically significant difference was found
between lipid peroxidation product
malondialdehyde (MDA) and reduced glutathione
(GSH) levels of free radicals. In addition, a positive
relationship was found between GSH and OSI levels
and GSH and triglyceride levels after treatment. This
result suggests that it may be related to the applied
treatment models.When the results of this study
conducted with patients with gonarthrosis are
reviewed collectively; It was observed that
significant changes were obtained in almost all of the
lipid peroxidation and antioxidant criteria with the
treatment modalities applied after the treatment. This
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will add a new dimension to the fact that various
physical therapy methods used in the treatment of
OA can be determined by monitoring biochemical
parameters, and will also contribute to the scientific
literature. Thus, further studies can be conducted on
routine biochemical measurements of biochemical
parameters as well as clinical criteria in order to
evaluate the effectiveness of gonarthrosis treatment.
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