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The oxidative stress is linked to many chronic diseases.The aim of the study was to assess the oxidative
stress in chronic suppurative otitis media. The prospective study included a group of 60 patients with
different forms of chronic suppurative otitis media (CSOM), cholesteatoma recidivism and a control group
of 30 healthy people. The total antioxidant capacity (TAC) and malondialdehyde (MDA) concentrations
were determined in serum of thepatients. We noticed a significant lower mean of TAC levels (p< 0.001) in
patients with chronic suppurative otitis media (CSOM) with and without cholesteatoma compared to the
control group. The MDA had significantly higher mean values (p< 0.001) compared to the healthy group. The
imbalance of antioxidant systems to oxidizing molecules plays an important role in the pathogenesis of

CSOM with and without cholesteatoma.
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Chronic suppurative otitis media (CSOM) represents a
persistent inflammation process of the middle ear. CSOM
usually starts as a complication after frequent episodes of
acute otitis media. Cholesteatoma represents an abnor-
mal accumulation of keratinized epithelium found in the
middle ear [1, 2].

The prevalence of CSOM is between 65 and 330 million
people, and 60% have significant hearing impairment. The
incidence of cholesteatoma is assessed to be 9 per 100000
people [3].

The balance between the oxidative action of free radi-
cals and the level of antioxidants characterize the resis-
tance of the body. In many pathological conditions, there
is an acceleration of reactive oxygen species (ROS) for-
mation, resulting in an imbalance between oxidative fac-
tors and protective antioxidant systems. This explains the
involvement of free radicals in many diseases: respiratory
diseases, kidney problems, hypertension, neuro-degenera-
tive diseases (Alzheimer’s, Parkinson’s), diabetes, asthma,
carcinogenesis, inflammatory rheumatic diseases, cata-
ract and macular degeneration [4, 5].

ROS can alter the function and structure of proteins by
modifying amino acid residues, inducing proteins dimer-
ization and interacting with other metal complexes. Oxi-
dative changes of amino acids in the functional domain of
proteins may involve manypathways[6]. Cellular targets
for free radical actions include lipids, macromolecules,
proteins and DNA [7].

Experimental part
Material and method

The study which included a group of 60 patients aged
between 9 and 58 years diagnosed with CSOM with and
without cholesteatoma, was performed in the Clinical
Rehabilitation Hospital lasi between 2017-2018. Of those,
28 patients had CSOM without cholesteatoma, 22 with
CSOM with cholesteatoma, and 11 with cholesteatoma
recidivism. The inclusion criteria in the study were:
radiological (CT or CBCT study) and clinical diagnosis of
CSOM, patients without any known comorbidities,
informed consent to participate in the study. Exclusion
criteria were: acute or chronic pathology excepting ear
disease, history of alcohol consumption and smoking,
medication consuming, including vitamins.

The control group was representedby 30 healthy people,
aged between 6 and 54 years old.

The patients were divided into 4 groups: group M
represented healthy people, group C includes patients with
CSOM with cholesteatoma, group R included patients
diagnosed with cholesteatoma recidivism and group O
represented patients with CSOM without chBlood samples
for analysis were collected between 7 and 10 AM, after 12
h of fasting, into empty tubes and stored on ice at 4°C The
serum was afterwards separated from the cells by
centrifugation (3000 rpm for 10 min).Serum samples were
stored at -20°C until they were used.All patients underwent
surgical treatment.

Determination of TAC

The serum TAC levels were measured using the TAC
Assay Kit from Sigma Aldrich, for research and manual
use, according to the instructions. The antioxidant capacity
was measured in Trolox equivalents.

Determination of MDA

The lipid peroxidation was determined by using the MDA
Assay Kit from Sigma Aldrich for research and manual use,
which is based on the reaction of MDA with the
thiobarbituric acid to form a colorimetric product,
proportional to the MDA concentration. We used the
colorimetric method and we measured the absorbance at
532nm.

Statistical analysis was performed using the
SPSSprogram version 18.0.

Results and discussions

The Skewness / Kurtosis tests (-2 <p <2) showed that
the TAC and MDA values were homogeneous.

TAC levels in the study group varied between 25.902
mmol/yL and 28.411 mmol/pL in patients with
cholesteatoma recidivism, 26.908 mmol/uL and 28.608
mmol/pL in patients with CSOM with clinic and radiologic
cholesteatoma (fig.1) and 25.815 mmol/uL and 29.313
mmol/uL in patients with CSOM without cholesteatoma.
In the healthy groups, TAC values ranged between 27.834
mmol/pL and 31.185 mmol/ul with a mean of 29.401
mmol/uL (table 1).

* email:codruta.badescu@gmail.com; drpalade@gmail.com;
ariadna.mocrei@gmail.com

REV.CHIM.(Bucharest)¢ 704 No.44 2019

All authors contributed equally to this paper

http://www.revistadechimie.ro 1377



Fig.1 A 28-year-old male with a history of
chronic ear discharge on the right side and
retraction pocket at otoscopy. CBCT shows a large
pars flaccida cholesteatoma with opacification of
Prussak space, ossicular erosion and displacement
of incus body and short process (yellow arrow).

a. Axialand b. coronal CBCT image shows
" opacification and enlargement of antral cavity with
erosion and fistula of the capsule of the horizontal
semicircular canals. Coronal CBCT images
(c,d)shows opacification of the meso- and
epitympanon with erosion of the scutum (red
arrow) and the second portion of the facial nerve
canal (mauve arrow).

Parameter Group M Group B Group C Group O
Number 30 11 21 28
ean AN | 2T I ST 1T B s
Median 19182 pERLSI 17519 TE045
Standard Deviation 1036 1054 0514 1094
Variance 1o7s {111 0264 1197
Skewness Test 03y 0029 0341 s
Table 1
5td. Error of Skevmess 027 0681 0501 EES| STATISTICAL DESCRIPTION OF TAC
VALUES IN STUDY GROUPS
Kurtosis R EL) 857 o 05EE a) p<0.001 ns) p>0.05
Std. Error of Kurtosis 0873 1279 0u7s 0%
Minimum 17854 13502 JE 508 I5ELS
Maximum 31185 b B 18 E08 19313
Percentiles 15 JES18 15932 17307 I
50 19182 pERLSI 17519 TE045
75 30379 18411 17058 T8 980
Comparing the group C and O, TAC levelshad 1200
significantly lower mean values compared to the control '
group (27.519 mmol/uL, 27.834 mmol/uL (p = 0.496) vs
29.401mmol/uL; p =0.001). The mean level in patients 30,00
with cholesteatoma recidivismwas slightly lower TAC
compared to the level in patients with CSOM with (mmoliul)
cholesteatoma, but significantly lower compared to the 28,00 —|
control group (27.210 mmol/uL, 27.657 mmol/uL (p =
0.115) vs 29.401 mmol/pL, p =0.001) (fig.2).
The MDA values in the patient group with CSOM with 26,00 —
cholesteatoma ranged between 0.715 nmol/pland
1.150nmol/uL, in the patients with CSOM, was between
0.814 nmol/pL - 0.973 nmol/uL and, in patients with cho- 24,00
lesteatoma recidivism, values ranged between 0.875nmol/ Healy 2 - o

pl and 1.1071nmol/uL as it can be seen in table 2.

MDA serum level was found to be significantly lowerin
the control group compared to the levels observed in pa-
tients with CSOM with and without cholesteatoma (0.948,
0.891 (p = 0.01) vs. 0.625, p = 0.001). The mean level in
patients with cholesteatoma recidivismwas slightly higher
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Groups
Fig. 2. TAC mean values in study groups: healthy control group,
R- patients with cholesteatoma recidivism, C- represents patients
with CSOM with cholesteatoma, O- patients with CSOM without
cholesteatoma
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Parameter LotM LotE LotC LotD
TNumber 30 11 21 28
Mean 0825 VEFCEN BT TN B EE
Median 01y 1oy (982 0894
Standard Deviation 0096 0089 0107 0030
" Table 2
Variance 0.002 0.002 0.0t 0.001 STATISTICAL DESCRIPTION OF
Skewness Test 0668 027 0157 0120 MDA VALUES INSTUDY GROUPS
a) p<0.001 b) p<0.01 ns)
5td. Error of Skevness 047 0681 0501 (JEES| p=>0.05
Kurtosis MRk 108 0383 1357
5td. Error of Kurtosiz 0833 1279 0972 0858
WMinfrim U488 0ETs u7is 0814
Maximum IREES 1om 1150 0973
Percentiles 15 0340 0897 0892 0879
50 0a1x 1t0x (982 R
7 0650 1ot 1005 ETikS
. case, high values in patients with CSOM compared to the
healthy group [17, 18]. _ o
. Lipid peroxidation represents the degradation of lipids
MDA * which appearsas a consequence of oxidative damage and
mloul) -:E is a very useful marker for highlighting theoxidative stress.
9 The cell membrane has the role of barrier for free radicals.
0,230 — . . . . .
T Free radicals must pass through this barrier to interact with
z intracellular components. Free radicals start lipid
ven | — peroxidation by removing the hydrogen from alpha-meth-
ylene groups of fatty acids in the cell membrane. At the
1 end of the interaction, polyunsaturated acids are subse-
s quently hydrolysed into biological compounds. One of the
' most important compounds is MDA which reflects the lipid

1]
s}

Healthy R

Group

Fig. 3.MDA mean values in study groups: healthy control group,
R- patients with cholesteatoma recidivism, C- represents patients
with CSOM with cholesteatoma, O- patients with CSOM without
cholesteatoma

compared to patients with CSOM with cholesteatoma, but
significantly higher compared to the healthy control group
(0.979, 0.948 (p = 0.389) vs. 0.625, p = 0.001) (fig.3).

The measurement of TAC is used as an indicator of the
system’s capacity to counteract oxidative stress-induced
injury in tissues and cells [8-10] and it measures the entire
antioxidant capacity of a serum sample, not only that of a
single antioxidant [11].

Our study showed statistically significant higher levelsof
TAC in the healthy group compared to groups with CSOM
with or without cholesteatoma, thus demonstrating the
existence of an imbalance between oxidant-antioxidant
systems. Vascular proliferation, leukocyte infiltration, epi-
thelial thickening, local oedema was linked to the over-
production of oxidants and the tissue damage in the middle
ear [12-14]. Some studies show a decrease in the level of
oxidative stress by ventilation tube insertion that decrease
the local inflammation [15, 16].

There are only 2 studies inliterature that measure TAC
values in the patients’ serumand which highlight, as in our
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peroxidation magnitude [19- 21].

In our study, the MDA levels in the patients group with
CSOM with and without cholesteatoma and choleste-
atoma recidivism were higher compared to the healthy
group, which reflect an increased lipid peroxidation, a re-
sult similar to a 2015 study [22]. According to Holecek et
al.,lipoperoxidation may be a marker of disease severity in
otitis media,being involved in many other otorhino-
laryngological diseases [23-25]. Increased MDA values
determined in serum and in the middle ear mucosa were
found in albino rabbits, with a correlation between results,
thus reflecting the tissue damage caused by otitis [26- 28].

Yariktas et al. observed that an increased level of free
oxygen radicals may contribute to development of ofitis
media with effusion [29, 30] and antioxidant vitamins can
be added to the treatment. Cemek et al. found higher MDA
serum values in children with acute tonsillitis and acute
otitis media and lower values of antioxidant vitamins [31,
32].

Conclusions

In our study, total antioxidant capacity and lipid
peroxidation were evaluated in patients with CSOM with
and without cholesteatoma. The serum values of all pa-
tients were compared to those of the healthy control group.
TAC values weresignificantlylower in patients compared
to the healthy group. The lowest values were recorded in
those with cholesteatoma recidivism,which may ensue
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from a prolonged tissue damage caused by free radicals.
The MDAlevels in the patient groups were significantly
higher compared to the healthy group, which reflects an
increased lipid peroxidation rate.
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