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ABSTRACT

Objective: In this study, it was aimed to evaluate the preoperative and postoperative oxidative stress levels of children
with obstructive adenotonsillar hypertrophy and to compare the obtained data with healthy children.

Material and Methods: 25 patients and 25 healthy controls were included in the prospective study conducted between
March and September 2015. In the study sample, children who were diagnosed with adenotonsillar hypertrophy due
to chronic tonsillitis, snoring and mouth breathing and who were planned for adenotonsillectomy were included in
the patient group. Control group included 25 healthy volunteers with the same demographic characteristics. Serum
and urine samples were collected from the patient group twice, before and after surgery, and once from the control
group. 8-hydroxy-2-deoxyguanosine levels of all samples were determined by EIA method, protein carbonyl levels were
determined by ELISA method and malondialdehyde levels were determined by manual spectrophotometric method.

Results: In the study, it was found that the serum malondialdehyde levels of children with adenotonsillar hypertrophy
were significantly higher than the control group (p=0.003) and that there was no difference in terms of other parameters
(p>0.05). After the operation, it was determined that the levels of all three parameters evaluated significantly decreased
compared to before (p<0.05). It was determined that there was a statistically significant and weak correlation between
malondialdehyde and 8-hydroxy-2-deoxyguanosine values before the operation (p=0.003, r=0.566).

Conclusion: Hypertrophic adenotonsillar, which is common in the pediatric population, causes many clinical conditions
and adversely affects the health and quality of life of children. In line with our findings, we can say that serum and urine MDA
levels and tissue PCO levels are useful markers in the evaluation of oxidative damage in children with obstructive ATH and
may help to elucidate the etiopathogenesis of the disease. Considering the effects of ATH on health, it is recommended
to be considered as an important health problem and to examine the clinical, biochemical and histopathological studies
of the disease in a larger sample group.
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Amac: Bu galismada obstriktif adenotonsiller hipertrofili cocuklarin ameliyat 6ncesi ve sonrasi oksidatif stres dtzeylerinin
degerlendiriimesi ve elde edilen verilerin saglikll cocuklarla karsilastirimasl amaglanmistir.
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Gerec ve Yontemler: 2015 yili Mart-Eylll aylan arasinda yapilan prospektif calismaya 25 hasta ve 25 saglikli kontrol dahil edilmistir.
Arastirma érnekleminde hasta grubuna kronik tonsillit, horlama ve agizdan nefes alma sikayeti ile adenotonsiller hipertrofi tanisi alan ve
adenotonsillektomi planlanan ¢ocuklar dahil edilmistir. Serum ve idrar 6rnedi hasta grubundan ameliyat 6ncesi ve sonrasi iki kez, kontrol
grubundan bir kez alindi. Tim numunelerin 8-hidroksi-2-deoksiguanozin diizeyleri EIA yéntem, protein karbonil dizeyleri ELISA yéntem ve
malondialdehit dizeyleri manuel spektrofotometrik yontem kullanilarak belirlenmistir.

Bulgular: Calismada adenotonsiller hipertrofisi olan ¢ocuklarin serum malondialdehit duzeylerinin kontrol grubuna gdre anlamli olarak
yUksek oldugu (p=0.003) ve diger parametreler agisindan fark olmadigi (p>0.050) bulunmustur. Ameliyattan sonra degerlendirilen her ¢
parametrenin de 6ncekine goére anlamli diizeyde azaldigi tespit edilmistir (p<0.050). Operasyon 6ncesi malondialdehit ile 8-hidroksi-2-
deoksiguanozin degerleri arasinda istatistiksel olarak anlamli ve zayif bir korelasyon oldugu belirlenmistir (p=0.003, r=0.566).

Sonug: Pediatrik popUlasyonda yaygin gértlen hipertrofik adenotonsiller bircok klinik duruma neden olarak ¢cocuklarin saghgini ve yasam
kalitesini olumsuz etkilemektedir. Bulgularmiz dogrultusunda obstriktif ATH’li cocuklarda serum ve idrar MDA dUzeyleri ile doku PCO
dUzeylerinin oksidatif hasarin degerlendirimesinde yararl belirtegler oldugunu ve hastaligin etyopatogenezini aydinlatmaya yardimci olabi-
lecegini sdyleyebiliriz. ATH saglik Uzerindeki olumsuz etkileri sebebiyle hastaligin Klinik, biyokimyasal ve histopatolojik ¢alismalarinin daha

genis bir érneklem grubunda incelenmesi 6nerilmektedir.

Anahtar Sozciikler: Adenotonsiller hipertrofi, 8-hidroksi-2-deoksiguanozin, Malondialdehit, protein karbonil

INTRODUCTION

Adenoid and tonsillar tissue, which is a component of Waldeyer’s
ring, has strategic importance due to its anatomical location (1).
These tissues, which play a role in mucosal immunity, provide
stimulation of immunity against microorganisms and antigens
that enter the body through respiration and digestion (2,3).
Recurrent and chronic infections of the adenoids and tonsils
result in hypertrophy of the lymphoid tissues. Adenotonsillar
hypertrophy (ATH) is the enlargement of tonsils and adenoids
and often causes partial or complete obstruction of the upper
airways as a result of narrowing of the nasopharynx and
oropharynx (4). Although the pathophysiology of obstructive
ATH has not been fully elucidated, it has been suggested that
recurrent episodes of hypoxia/reoxygenation and decreased
blood oxygen saturation and increased reactive oxygen
species (ROS) with changes in cell metabolism may be
effective in the formation of the disease (5). Oxidative stress
is defined as the increase in reactive oxygen species (ROS)
and ROS can damage DNA's, lipids and proteins by various
mechanisms (6,7). Levels of 8-hydroxy-2-deoxyguanosine (8-
OHdG), malondialdehyde (MDA) protein carbonyl (PCO) levels
are widely used as oxidative stress markers (8,9). We aimed
in this study to investigate the relationship between oxidative
stress and ATH in children by using 8-OHdG, PCO and MDA
levels in plasma and urine samples and PCO and MDA levels in
adenoid/tonsillar tissues.

PATIENTS and METHODS

The study was approved by Atatirk University, Faculty of
Medicine, Non-Invasive Clinical Research Ethics Committee
(19.02.2015/B.30.2ATA.0.01.00/28).The study group consisted
of 25 patients with the diagnosis of ATH who subsequently
underwent surgical treatment. In the study sample, children who
were diagnosed with adenotonsillar hypertrophy due to chronic
tonsillitis, snoring and mouth breathing and who were planned

for adenotonsillectomy were included in the patient group.
Control group included 25 healthy volunteers with the same
demographic characteristics. Blood and urine samples were
taken from the patients twice, preoperatively and during the 6th
month follow-up visits after surgery. To measure 8-OHdG, PCO
and MDA levels, single samples of peripheral venous blood (2
mL) and urine (3 mL) were collected from both children with ATH
and children without obstructive ATH and maintained at —80°C
until analysis. At the same time, the adenoid / tonsillar tissues of
patients who underwent adenotonsillectomy were collected in
a sterile manner and stored until the study day —80°C.

Statistical Analysis

The suitability of the parameters to the normal distribution
was evaluated with the Kolmogrov-Smirnov test. Paired
t-test was used in dependent samples to compare the pre-
and postoperative values of children with ATH. Independent
samples t-test (independent samples t-test or student t-test)
was used to compare the values of the patient and control
groups. Correlation between parameters was evaluated by
pearson correlation analysis. Results are given as mean =+
standard deviation (SD). For the significant difference between
the groups, p <0.050 was used. Statistical analysis was
performed using the SPSS 20.0 program. (SPSS, Chicago, IL,
United States)

RESULTS

The demographic characteristics of the patients (study group)
and controls are given in Table I.

Table I: Demographic characteristics of participants.

Parameters Patient group Control group P
Age (years) 8.24 +2.48 9.20 +£2.43 0.174
Height (cm) 135.16 + 19.38 126.76 + 20.78 0.146
Weight (kg) 29.88 + 8.11 26.20 +4.85 0.058
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Table Il: Pre-operative serum levels of biomarkers in
control group and patients.

Parameters Patient group Control group

(n =25) (n =25)
8-OHdG (ng /mL)  45.84+24.17 41.06+27.50 0.518
MDA (LM) 3.52+1.16 2.49+1.20 0.003*
PCO (nmol / mL) 17.35+4.00 14.32+3.25 0.423
" Statistically significant p value.

Table llI: Urinary levels of biomarkers in patients with
adenotonsillar hypertrophy and control group.

Parameters Patlar;tz%;oup Con(t;glzg;oup
8-OHdG(ng /mL) 318.57 +649.19 186.65 + 168.66 0.330
MDA (UM) 434 +£1.10 1.33+0.87 0.001*

*: Statistically significant p value.

Table IV: Pre and postoperative serum levels of biomarkers
in patients with adenotonsillar hypertrophy.

Parameters Preoperative  Postoperative
(n=25) (n=25)
8-OHdG(ng /mL)  45.84 + 2417  26.23 +19.54  0.002*
MDA (uM) 3.52 +1.16 1.88 £ 0.86 0.001*
PCO (hnmol / mL) 17.3 + 4.00 15.04 +2.98  0.001*

*: Statistically significant p value.

Table V: MDA, PCO levels of adenoid and tonsillar tissues.
Adenoid Tissue Tonsillary Tissue

Parameters (n=11) (n = 20)
MDA (uM) 8.95 + 1.23 8.62 + 1.71 0.580
PCO(mol/ mL) 115.10 + 58.53 67.67 +37.21 0.021*

*: Statistically significant p value.

The mean =+ standard deviation and p values of serum 8-OHdG,
MDA, PCO of the patients and controls are given in table II.

Serum MDA levels of patients were significantly higher than the
control group, and there was no difference in terms of other
parameters. (Table II).

Urinary MDA levels of patients with ATH were statistically
significantly higher (p <0.050) than the control group, and the
8-OHdG levels were not different between the two groups (p
<0.050, Table III).

Postoperative 8-OHAG, MDA and PCO levels of the study
group were significantly lower than the preoperative values. (p
<0.050, Table IV).

There was no significant difference between MDA values of the
adenoid and tonsillar tissues removed after surgery, but PCO
values were higher in adenoid tissue than the tonsillar tissue

(Table V).
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Figure 1: Scatter / Dot Graph Between Pre-Operation MDA and
8-OHdG Values.

There was a weak statistically significant correlation between
preoperative MDA and 8-OHdG values at correlation analysis.
(p =0.003, r = 0.566, Figure 1).

DISCUSSION

Acute tonsillitis, adenoiditis and ATH attacks are common in
preschool and school-age children and can affect school
performance and sleep quality (10). Hypertrophic tonsils and
adenoids can cause various degrees of upper respiratory
tract obstruction and recurrent respiratory tract infections.
In the treatment of these diseases, adenoidectomy and
tonsillectomy are frequently applied (11). Oxidative stress
is caused by excessive ROS formation as a result of cellular
metabolic reactions or exogenous conditions and inability of the
antioxidant system to neutralise these excessive ROS (5). ROS
causes toxicity by damaging biomolecules in the cell and plays
an important role in the pathophysiology of many diseases
(5,6,8). It is not exactly clear how ATH causes oxidative stress,
but it is assumed that oxidative stress is secondary to hypoxia/
reoxygenation periods in ATH (5). The studies reporting that
there is a significant relationship between oxidative stress
and obstructive ATH support this information (5,7). Dogruer
et al.(12) found excessive ROS production in individuals with
obstructive ATH while Abuhandan et al. (5) and Ekinci et al.
(13) reported that total oxidant status and oxidative stress index
levels were significantly higher in children with ATH. In our study,
we investigated the levels of 8-OHdG, MDA and PCO, which
are indicators of oxidative stress in adenoid and tonsillar tissues



and body fluids (blood, urine) of children with ATH. One of the
important results obtained in the study is that the preoperative
serum 8-OHdG, PCO and MDA levels of the patient group were
significantly higher than the postoperative period.

8-OHdG levels rise as a result of damage to DNA by ROS
during various biochemical reactions (6,14). 8-OHdG is the
most frequently studied oxidative stress parameter as a DNA
damage indicator (15,16). Under normal circumstances,
8-OHdG is excreted in the urine during DNA repair (17). In our
study, we determined that serum 8-OHdG levels decreased
significantly after ATH surgery. The decrease in 8-OHJG levels
compared to the preoperative period suggests that oxidative
stress may play a role in the etiopathogenesis of ATH. YorUk et
al. (18) found that serum 8-OHdG and MDA levels in children
with adenotonsillar hypertrophy were higher than in the control
group. In the same study, they reported that urinary 8-OHdG
levels were higher in children with obstructive adenotonsillar
hypertrophy compared to the control group. They suggested
that the use of 8-OHAG levels in the evaluation of oxidative
damage in children with obstructive adenotonsillar hypertrophy
may be a useful marker.

Another important finding was that serum MDA levels were
higher in children with ATH than in controls. There are similar
studies stating that MDA levels decrease after tonsillectomy
in children with chronic tonsillitis, acute otitis media and ATH
(18-20). Cethana et al. (21) in their study, it was determined
that children with chronic tonsillitis had low antioxidant capacity
and their superoxide dismutase levels increased relatively after
tonsillectomy. In the same study, it was reported that serum
MDA levels of the patient group decreased compared to the
preoperative period, but could not reach the levels of the
control group (21).

In our study, MDA and PCO levels of adenoid/tonsillar tissues
were also determined to investigate the role of free radicals in
the pathogenesis of ATH. It was determined that adenoid tissue
PCO levels of ATH patients were higher than tonsil tissue levels.
When the relevant literature is examined, it is the first study in
which PCO levels were determined in adenoid/tonsillar tissue
samples of children with adenotonsillar hypertrophy and it is
important in terms of its results. Repeated exposure of adenoid
and tonsillar tissues with pathogenic microorganisms causes
intense episodes of hypoxia/reoxygenation and this situation
disrupts the balance of ROS production and antioxidant
defense. The presence of deep-going mucosal folds larger
than the palatine tonsils in the unencapsulated adenoid tissue
suggests that this tissue may be more affected by oxidative
stress caused by recurrent upper respiratory tract infections
(22). Again, our result, the high PCO levels in adenoid tissue,
may be due to the fact that the half-life of PCO is longer than
that of lipid peroxidation products (23). ROS that increase as
a result of oxidative stress cause oxidative modifications on
proteins and thus lead to structural and functional changes of
proteins (24). PCO is the most widely used marker of protein
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oxidation and is widely used in the evaluation of oxidative
damage (25,26). In our study, it was determined that PCO levels
decreased after surgical intervention. In line with these findings,
we can say that children with adenotonsillar hypertrophy are
under oxidative stress and the increase in oxidative stress may
play an important role in the pathogenesis of the disease.

CONCLUSION

The most common cause of upper airway obstruction, which is
common in the paediatric population, is the loss of hypertrophic
tonsillar muscle tone, as well as many clinical conditions such
as difficulty in breathing, mouth breathing, speech and feeding
disorders, recurrent respiratory tract infections, and otitis media
(27,28). This situation negatively affects the health and quality
of life of children (29). In line with our findings, we can say that
serum and urine MDA levels and tissue PCO levels are useful
markers in the evaluation of oxidative damage in children with
obstructive ATH and may help to elucidate the etiopathogenesis
of the disease. Considering the additional health problems that
ATH may cause, it is recommended to be considered as an
important health problem and to examine clinical, biochemical
and histopathological studies in a larger sample group.
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