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Dust-mites: Effect on lipid peroxidation
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ABSTRACT
Background.Background.Background.Background.Background. Dust-mites are present in our homes, feed on

dead exfoliated skin and other organic material. It is also known
that oxidative stress may lead to cellular damage that can be
confirmed by markers of cellular disruption. Oxidative stress in
various infective processes has been documented.     We investi-
gated whether house dust-mites cause oxidative stress in patients.

Methods.Methods.Methods.Methods.Methods. Products of lipid peroxidation in erythrocytes and
lymphocytes were assessed by measuring malondialdehyde con-
centration.

Results.Results.Results.Results.Results. Our results showed that patients who had a positive
skin test for dust-mite antigens and had dust-mites present in their
houses (dust-mite positive) had increased erythrocyte
malondialdehyde levels (62.39 [18.56] nmol/g-Hb) com-
pared with those who were skin test positive, dust-mite negative
(45.45 [10.82]) or skin test negative, dust-mite negative
(42.20 [5.68]). They also had significantly higher levels of
lymphocyte malondialdehyde (4.22 [0.55] nmol/g-protein)
compared with those who were skin test positive, dust-mite
negative (3.46 [0.29]) or skin test negative, dust-mite negative
(1.25 [0.31]; p<0.05). However, there was no statistically
significant difference between the malondialdehyde levels of
dust-mite negative/skin test positive and dust-mite negative/skin
test negative patients.

Conclusion.Conclusion.Conclusion.Conclusion.Conclusion. Increased malondialdehyde activity in lympho-
cytes and erythrocytes in the dust-mite positive/skin test positive
group shows the presence of the oxidative stress in patients with
dust-mite infestation.
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INTRODUCTION
Dust-mites are closely related to spiders and ticks, are very small
in size and are not visible to the naked eye. Skin test positivity is
considered an indicator of the presence of dust-mites in homes.
When dust-mites grow, they shed their skin. The shed skin and
faeces cause allergic reactions in humans, which range from an
itchy nose and eyes to severe asthma.

Free radicals are highly reactive chemical species character-
ized by an unpaired electron in their outer orbit. Free radical

reactions, including lipid peroxidation, are considered important
in the pathogenesis of many diseases. These radicals can damage
proteins, lipids, carbohydrates and nucleic acids. Plasma mem-
branes are important targets of free radical reactions. Oxygen-
derived free radicals can cause injury to cell membranes by
initiation of polyunsaturated fatty acid peroxidation, inactivation
of membrane enzymes and receptors, and protein cross-linking
and fragmentation. Reactive oxygen metabolites such as super-
oxide anions (O2

–), hydrogen peroxide (H2O2), hydroxyl radical
(OH) and malondialdehyde (MDA) are directly or indirectly
involved in disease processes.1,2 Increased concentrations of
MDA—an intermediate product of the oxidation of polyunsatu-
rated fatty acids—have been reported in the plasma and erythro-
cytes, as well as in platelets and mononuclear cells of patients with
different infections.3–5

Blood is exposed to oxidation stress and therefore has a high
antioxidant capacity. With many factors increasing the demands
on antioxidant capacity, erythrocytes and lymphocytes may be
damaged by free radicals. The plasma MDA level has been used
as an indirect indicator of tissue lipid peroxidation and general
oxidant stress. However, increased lipid peroxidation products in
circulation, for instance MDA, may interact with erythrocyte
membrane components such as lipid and protein, and adversely
affect membrane bound enzyme activities and cellular functions.6

We hypothesized that house dust-mite would initiate oxidative
stress in patients leading to changes in levels of erythrocyte and
lymphocyte antioxidant enzymes thus resulting in increased prod-
ucts of lipid peroxidation. Therefore, we determined the amount of
MDA in erythrocytes and lymphocytes in order to assess the
possible relation between cellular enzymatic antioxidant capacity
and the degree of membrane lipid peroxidation.

METHODS
To investigate the evidence of erythrocyte and lymphocyte damage
in patients who have dust-mites in their houses, patients suffering
from rhinitis and/or asthma with allergic symptoms (those skin
test positive to dust-mite antigens) were identified. The patients
were then divided into 2 groups:

1. 30 patients (suffering from rhinitis and/or asthma) in whose
houses dust-mites were detected and were skin test positive

2. 30 patients (suffering from rhinitis and/or asthma) in whose
houses dust-mites could not be detected but were skin test
positive to dust-mite antigens.

Patients ranged in age from 6 to 75 years (mean [SD] ages
30.13 [15.39] and 32.36 [13.21] years, respectively). Thirty healthy
(none of them were smokers, had any known disease, and were not
taking steroids or any other medication at the time of sampling)
age-matched (mean [SD] age 27.2 [6.82] years) served as con-
trols. They were negative for the skin test for dust-mite allergen
and no dust-mites were detected in their homes.

Patients with allergic rhinitis had sneezing, mucosal conges-
tion, running nose, itchy nose, throat, eyes and ears. Patients with
asthma had breathing difficulties and one or more of the following:
fever, eczema, nasal stuffiness, itchy eyes (allergic conjunctivitis).
None of these patients with allergy had received any treatment
prior to testing.

Detection of mites
The dust collected from vacuuming mattresses, carpets, sofas and
chairs was examined for mites. Samples were transported in small
plastic bags. The larger particles in each dust sample were
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positive patients was significantly increased compared with the
levels in dust-mite negative, skin test positive and dust-mite
negative, skin test negative patients (p<0.05). However, no statis-
tically significant difference was observed between the MDA
levels of dust-mite negative/skin test positive and dust-mite
negative/skin test negative patients (p>0.05). Our results show
that patients who are dust-mite positive, skin test positive have
increased erythrocyte lipid peroxidation.

Significantly higher levels of lymphocyte MDA activity was
found in dust-mite positive, skin test positive patients than dust-
mite negative, skin test positive patients (p<0.05) and controls
(p<0.05). In addition, lymphocyte MDA activity of dust-mite
negative, skin test positive patients was found to be significantly
higher than that in controls (p<0.05).

DISCUSSION
Lipid peroxidation (LPO) is a free radical-related process, which
in biological systems is influenced by both enzymatic (for the
generation of lipid-derived inflammatory mediators) and non-
enzymatic mechanisms. The latter is associated mostly with
cellular damage as a result of oxidative stress and involves cellular
antioxidants. Oxidative stress was originally defined as the
dysequilibrium between pro-oxidants and antioxidants in biologi-
cal systems.10

MDA, a by-product of LPO, is said to be involved in DNA
adduct formations, which are believed to be responsible for
carcinogenesis and many diseases.11 Measures of LPO include
expired pentane, MDA, lipid hydroperoxides, isoprostanes and
conjugated dienes. Aldehydes, especially MDA, have been used
as markers of oxidative stress in response to diseases. The most
common method used to assess changes in MDA with diseases is
the TBARS assay.12,13

We studied erythrocyte and lymphocyte MDA concentrations
and have shown the presence of oxidative stress in dust-mite
infestations. Erythrocytes are target cells for peroxidative damage.
Abnormal susceptibility of erythrocyte lipids to peroxidation is

FIG 1. Erythrocyte malondialdehyde levels

FIG 2. Lymphocyte malondialdehyde levels

removed. Ten ml of 90% lactic acid was added to 200 mg of the
dust in a petri dish. Mites were observed on the surface of the
mixture under a stereo-microscope. The mites were then placed in
Hoyer solution for identification.

Skin test
The mixture of mite antigen (D. pteronissinus 10 000 AU/ml,
D. farinae 10 000 AU/ml) obtained from the Allergenic Extract
Center Laboratories, Port Washington, NY, USA was used for the
skin test. Positive and negative controls were included using
histamine and normal saline solution, respectively. The test was
applied according to the manufacturer’s instruction and a skin test
reaction ≥3 mm was considered positive.

Lymphocyte preparation
Blood samples were collected from the cubital vein. The method
described previously for lymphocyte isolation from circulating
blood was used.7

Erythrocyte extraction
Erythrocytes were washed 3 times with isotonic saline. Centrifu-
gation for each wash was 1400 g at 4 °C. After a final wash the red
blood cells were lysed by hypotonic shock8 and different dilutions
were used as haemolysate.

Quantification of lipid peroxidation
MDA concentration was used as an indicator of the extent of
oxidative stress. The concentration of thiobarbituric acid reactive
substances (TBARS) was taken as an indictor of MDA concentra-
tion. 0.1 ml of lymphocyte or erythrocyte lysate was mixed with 2
ml of cold 10% trichloracetic acid (TCA) to precipitate proteins.
The precipitate was pelleted and the supernatant was reacted with
0.67% thiobarbituric acid (TBA). After cooling, the absorbance at
532 nm was recorded. A standard curve was prepared using
malondialdehyde bis-dimethylacetal as the source of MDA. Re-
sults were expressed as nmol TBARS/mg protein and nmol
TBARS/g-Hb. All solutions used in biochemical assays were
prepared using deionized water and the reagents were of analytical
grade.

Determination of protein and haemoglobin concentration
Protein concentrations were determined by the method of Lowry
et al.9 Bovine serum albumin was used as the standard protein.

Haemoglobin (Hb) concentrations were determined by a modi-
fication of the method of Drabkin.8

Statistical analysis
Statistical comparisons between groups were done with one-way
analysis of variance (ANOVA). All data were expressed as mean
(SD). A p value <0.05 was considered to be significant.

RESULTS
There were no significant differences in the MDA levels in
patients with rhinitis or asthma (p>0.05) and therefore they were
grouped together as allergy-positive patients. Erythrocyte MDA
levels in skin test positive, dust-mite positive; skin test positive,
dust-mite negative and skin test negative, dust-mite negative
patients were 62.39 (18.56), 45.45 (10.82) and 42.20 (5.68) nmol/
g-Hb, respectively (Fig. 1). In the same groups, the lymphocyte
MDA levels were 4.22 (0.55), 3.46 (0.29) and 1.25 (0.31) nmol/
g-protein, respectively (Fig. 2).

The activity of erythrocyte MDA in dust-mite positive, skin test
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believed to reflect a similar abnormality in other organs and
tissues.

There was significantly increased membrane LPO in the eryth-
rocytes of patients who were dust-mite positive, skin test positive
for dust-mite antigens. Although the mechanism is unknown,
previous reports with other diseases also show that infection
increases LPO in erythrocytes.3,4 This may be mediated by OH
radical generation.

Free radicals and peroxides are involved in the pathogenesis of
various diseases including inflammatory diseases.14,15 The high
level of MDA in the lymphocytes of patients, especially those
exposed to dust-mites, showed that the LPO process was initiated.
This increased MDA may have occurred through the cyclo-
oxygenase pathway.

Raised MDA levels could also be dependent on lipoxygenase
activity, which in turn is affected by lymphocyte proliferation.16

The presence of high levels of lipid peroxidation in erythrocytes
and lymphocytes shown in our study demonstrates the occurrence
of oxidative stress during dust-mite infestation.
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