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Correlation of Malondialdehyde Status with
Wrist Sprain in Nurses: A Case-control Study
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Abstract

Context: Nurses handle heavy workloads and often sustain injuries, like wrist sprains. So, management of
this requires a good understanding of the pathophysiology, which can be approached from many sides. It may
be relevant to study the role of free radicals or their derivatives like malondialdehyde (MDA). Aims: Aim of the
present study was to estimate the levels of MDA in healthy nurses and in nurses who sprained their wrists. Settings
and Design: Sixty nurses from orthopedics ward were enlisted as subjects following predetermined inclusion and
exclusion criteria and divided into two groups. Group I consisted of thirty subjects who had healthy wrists and
they served as controls. Group II had thirty age and sex-matched nurses who had recent wrist sprains and they
served as cases. Methods and Materials: Estimation of serum MDA levels were done in both groups. Statistical analysis
used: The MDA levels of the two groups were compared. Results: In group II (cases with wrist sprains) levels of
MDA were highly significantly increased in comparison to MDA levels in group I (control subjects). Conclusion:
Oxidative stress in wrist sprains leads to decreased MDA levels.The findings of this research might be relevant in
strengthening the association between oxidative stress (caused by free radicals and leading to lipid peroxidation)

and sprains; further, the above mentioned data may be important for workers in this area of study.
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Introduction

Nurses in different wards of hospitals handle
heavy workloads and naturally, often sustain
various kinds of problems. Wrist sprainisacommon
injury, which occurs more commonly in orthopedics
wards. So, management of this requires a good
understanding of the pathophysiology, which can
be approached from many sides. A recent trend is
to study the role of free radicals as they may cause
various diseases.

In our body free radicals are produced in normal
health. One- and two-electron reduction of O,
generates superoxide and hydrogen peroxide,
respectively, both of which are generated by
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numerous routes in vivo. In the presence of free
transition metals, superoxide and hydrogen
peroxide together generate the extremely reactive
hydroxyl radical. Ultimately, hydroxyl radical is
assumed to be the species responsible for initiating
the oxidative destruction of biomolecules [1].
Though superoxide is much less reactive than
hydroxyl radical, superoxide can attack various
biological substances in our body. It is now well
established that free radicals and other ROS are
continuously being produced in vivo. In addition
to the above mentioned species, singlet oxygen,
hypochlorous acid, ozone, nitric oxide, etc are
produced [2]. The most important reactants in free
radical biochemistry in aerobic cells are oxygen
and its radical derivatives. Reactive free radicals
formed within cells can oxidise biomolecules and
lead to cell death and tissue injury. But establishing
the involvement of free radicals in the pathogenesis
of a disease is extremely difficult due to the short
lifetimes of these species [3]. In general, free
radicals are reactive chemically, some being
extremely reactive. Reactive free radicals are able
to produce chemical modifications of, and damage
to, proteins, lipids, carbohydrates and nucleotides.
Therefore, if such reactive free radicals are
produced in vivo in amounts sufficient to overcome
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the normally efficient protective mechanisms, we
can expect metabolic and cellular disturbances to
occur in various major ways [4]. Reactive oxygen
species generated by mitochondria, or from other
sites within or outside the cell, cause damage to
mitochondrial components and initiate degradative
processes [5]. free radicals can cause tissue damage
by reacting with polyunsaturated fatty acids
in cellular membranes [6]. various derivatives
are produced during oxidation of PUFA by free
radicals [7].

MDA may be generated during hydrolysis by the
oxidation of polyunsaturated fatty acids (PUFA)
in the sample and by degradation of preexisting
oxidation products [8]. MDA is a three-carbon
dialdehyde. MDA chemistry has been of interest
for a long time and has received attention recently
because of suggestions that it may play a role in
degenerative biological transformations [9]. The
plasma concentration of MDA is often used as a
marker of lipid peroxidation [10]. MDA is one of
the final products of polyunsaturated fatty acids
peroxidation in the cells. An increase in free radicals
causes overproduction of MDA [11]. Therefore
MDA is a frequently measured biomarker of
oxidative stress. The vast majority of analytical
approaches for the determination of MDA make
use of some kind of derivatization. Most strategies
are based on the “aldehydic-reactivity” of MDA,
hence employing hydrazine-based derivatization
reagents [12]. The reaction of MDA with TBA
is often used to assay levels of MDA in plasma.
It is dependent on the development of a red
pigment resulting from the reaction of TBA with
oxidized lipids. The TBA test continues to be
helpful when used judiciously in studies of lipid
peroxidation [13]. This method is widely used and
is a standard for estimating free radical induced
damage [14]. The most likely reason for this wide
application might be its convenient utilization in
particular to large sample numbers, needing only a
plate reader instrument [12]. Urinary MDA is also
used as an indicator of lipid peroxidation in the
diet and in the tissues [15]. Elevated plasma MDA
levels have been found in various conditions,
including ageing and cancers, probably due to
increased lipid peroxidation [16,17]. MDA has
also been associated with pain levels [18], but it is
thought that it is a marker of free radical damage
rather than a causative factor for pain [19].

Wrist injury including sprains are common and
may significantly impair the overall function of
upper extremity unless properly managed [20].
Work-related musculoskeletal disorders of hand
and wrist are associated with the longest absences
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from work and are, therefore, associated with
greater lost productivity and wages than those of
other anatomical regions [21]. There is now much
evidence both direct and indirect implicating
reactive oxygen species in pathogenesis of
inflammatory synovitis. Cells present in inflamed
joint, such as endothelial cells have the ability when
isolated and stimulated to produce reactive oxygen
species [22]. Since free radicals play an important
role in inflammation, the pathophysiology of
wrist sprain is likely to be influenced by their
levels [23]. Increased levels of superoxide and
other free radicals are found in inflammation [24].
But, to our knowledge, even after extensive search,
measurements of MDA in patients with wrist
sprain have never been recorded.

Since free radicals might be an important agent
in the process of sprains and tears, in an attempt
to ascertain the relevance of MDA, this study was
designed to assay the serum levels of MDA in
healthy nurses as well as in nurses who sprained
their wrists.

Subjects and Methods:

This was a case control study. Sixty nurses from
orthopedics ward were enrolled as subjects. These
subjects were grouped in the following manner:
Group I consisted of thirty nurses who had healthy
wrists and these subjects were the controls; Group
IT had thirty age and sex-matched nurses who had
recent wrist sprains and they were the cases.

All subjects were explained properly about
the study matter and duly signed consent form
was collected from each individual. The study
duration was one year and four months. Ethical
clearance from institutional review board was
obtained. Detailed health histories of all patients
were recorded and physical examinations were
performed. Smokers, patients with history of
trauma or surgery within the last month were
excluded from the study. The patients were advised
not to use topical or systemic corticosteroid or other
immunosuppressive treatment in the preceding
3 months of the study. Also it was ensured that
participants did not have upper respiratory tract or
other infectious diseases in the preceding 3 weeks
before the selection of subjects.

Blood was drawn from all subjects and serum
MDA estimation was done [25].

Each result was expressed as meantstandard
deviation. Statistical significance of the data was
determined by student’s t-test.
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Results

There was increase in MDA levels (in micromole/
litre) in Group II (1.9+0.7) compared to those in
Group I (1.3 + 0.6), as shown in Table 1.

The two-tailed p value equals 0.0007.

By conventional criteria, this difference is
considered to be statistically extremely significant.

The difference of the means of the two groups
was 1.6.

95% confidence interval of this difference: from
-0.937 to -0.263

Table 1: MDA levels in serum in cases and
controls (N = No. of subjects)

Group I Group II
N 30 30
Mean (+ SD) 1.3 (+0.6) 1.9 (+0.7)
SEM 0.110 0.128
Discussion

Free radical mechanisms have been associated
with a large number of disease states including
inflammation. The site of free radical generation,
that is whether the generation of radical species is
predominantly extracellular or intracellular, may
determine to a degree, the types of macromolecular
and cellular damage which result [26]. Nitric
oxide, superoxide and reactive oxygen species
exert multiple modulating effects on inflammation
and play a key role in the regulation of immune
responses. They affect virtually every step of the
development of inflammation. Superoxide anion
produced by NAD(P)H oxidases present in all cell
types participating in inflammation (leukocytes,
endothelial and other vascular cells, etc) may
lead to toxic effects, when produced at high levels
during oxidative burst. The effects of both nitric
oxide and superoxide in immune regulation
are exerted through multiple mechanisms [27].
Superoxide radical depolymerizes hyaluronic
acid and bovine synovial fluid; McCord et al.
suggested this as the mechanism of synovial fluid
degradation in an inflamed joint [28]. Free radicals
are largely released into surrounding tissues of RA
patients, eventually leading to tissue damage [29].
A short course of nonsteroidal, anti-inflammatory
medication and perhaps repeated applications
of cold may also reduce free-radical-induced
secondary tissue injury [30].

MDA is a frequently measured index of lipid
peroxidation [31]. MDA is determined as the

thiobarbiturate chromogen formed by reaction
of the plasma with 2-thiobarbituric acid under
acid and heating conditions [32]. Since MDA is a
metabolite of free radicals, it is logical that MDA
levels might be anindicator of oxidative stress. MDA
has been labelled as a biomarker of oxidative stress
in subjects with familial hypercholesterolemia [33].
Eisenberg et al. found elevated levels of MDA
and anti-oxidants in serum and saliva of
patients with complex regional pain syndrome,
therewith establishing a possible involvement of
oxidative stress in the disease mechanism of this
condition [34].

Ininflammationneutrophil-generatedsuperoxide
reacts with an extracellular precursor to generate a
substance chemotactic for neutrophils [35]. Thus
it is logical that the inflammatory process in wrist
sprains is dependant on free radicals. In our study
also we found that there was increase in MDA
levels in cases with sprained wrists compared to
those in controls having healthy wrists, as shown in
Table I. This data supports the idea that sprains are
linked with free radicals. But some aspects of this
study may be considered. Further detailed studies
involving other free radical derived products
like 4-hydroxynonenal, hexanal, acrolein, etc [36]
should be carried out to confirm our findings. We
chose MDA as it is time tested, the most abundant,
widely produced, frequently measured free
radical derivative of lipid peroxidation [37,38,39].
The TBARS assay also is a convenient, simple
and standard method to estimate free radical
damage. Further evidence for the role of oxidative
stress may be obtained by studying the activity
of antioxidants. Since the present study was
conducted in eastern India, a larger population
with different demographic profiles may ascertain
a better representation of the actual scenario and
prove more beneficial. Oxidative stress could cause
cell damage and in order to minimize the damages,
antioxidants could help to protect the cells by
enhancing the body’s defence systems against
oxidative stress [40]. Thus, our study may help in
a better understanding of the interactions of free
radicals with our system, and facilitate ways to
keep our body healthy.

Conclusion

Oxidative stress in wrist sprains leads to
decreased MDA levels. The findings of this
research might be relevant in strengthening the
association between oxidative stress (caused by
free radicals and leading to lipid peroxidation) and
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sprains; further, the above mentioned data may be
important for workers in this area of study.
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