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ABSTRACT
Objective: We investigated serum prolidase enzyme activity (SPEA) in patients with
adenotonsillar hypertrophy (ATH) and compared the results with those of healthy children. We
determined the enzyme levels again after adenotonsillectomy in the patient group to
determine any differences.
Methods: The study consisted of a total of 60 patients. The control group and the study group
each included 30 patients. SPEA levels were compared between the groups. Pre- and post-
operative SPEA levels were also compared in the patient group.
Results: The mean SPEA value was 213.51 U/L pre-operative group and 177.73 U/L post-
operative group. The decrease in SPEA levels after the adenotonsillectomy was statistically
significant (p < 0.05). When the patient and control groups were compared, SPEA levels in the
patient group were statistically significantly higher than in the control group (p < 0.05). The
mean SPEA value was 188.87 U/L in the control group, whereas it was 213.51 U/L in the patient
group.
Conclusions: SPEA levels were significantly higher in ATH patients than in healthy children.
SPEA levels were found to decrease significantly after adenotonsillectomy. This finding
suggests that SPEA may play a role in the etiopathogenesis of ATH.
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Prolidase is a metalloenzyme and has
been detected in many tissues throughout
the body [5]. Studies have reported that an
increase or decrease in serum prolidase
enzyme activity (SPEA) plays a role in the
development of many diseases [6]. The aim
of this study was to compare SPEA levels in
ATH patients and healthy children and to
examine the effect of adenotonsillectomy on
SPEA levels.

Our literature review revealed that the
relationship between tonsil and adenoid
disease and SPEA has not been previously
investigated. Therefore, our study is the first

INTRODUCTION

The tonsils (palatine tonsils) and
pharyngeal tonsils (pharyngeal tonsils) are
lymphoid tissues and are elements of the
tissue system called “Waldeyer’s ring.” These
tissues protect the body against various
infections. Enlargement of the adenoids and
tonsils is defined as adenotonsillar
hypertrophy (ATH) and leads to upper
respiratory tract obstruction in childhood.
Secondary hypertrophy occurs as a result of
recurrent tonsil and nasal infections [1, 2].

Both tonsillectomy and adenoidectomy
are among the most commonly performed
surgeries in childhood. General surgical
indications for adenotonsillectomy include

to explore this topic in the literature.

recurrent episodes of infection, upper

MATERIALS AND METHODS

We conducted our study between
January 1, 2018 and March 1, 2019 at the
otorhinolarygology clinic at Hitit University.
The study protocol was approved by the

respiratory tract obstruction, eustachian
tube dysfunction, bad breath, sore throat,
and suspected malignancy [3, 4]. Currently,
the pathophysiology of ATH is still unclear.
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Hitit University Clinical Studies Ethics Committee (project
number: 2018/24). Thirty patients aged between 2 and 12
years old and diagnosed with ATH were included in the
study. To diagnose ATH, patient medical history was taken,
and detailed physical, endoscopic
examinations were performed. The control group also
included 30 healthy children. The ages of the children in both
groups were similar. They also had no active infection or
respiratory problems.

radiological, and

The control group underwent all necessary examinations
and was found not to have ATH. Patients experiencing acute
or chronic tonsillitis attacks and those with active infection
were excluded from the study. A control group was formed
by selecting 30 healthy children who had no complaints in
the head and neck region and no infection or other systemic
disease. Patients with malignancy, severe systemic disease,
allergies, nasal polyps, asthma, allergic rhinitis,
immunodeficiency, and obesity were excluded from the
study and control groups. The adenoid-to-nasopharyngeal
(AN) ratio was determined radiologically, and the ratio of
adenoid depth to nasopharyngeal diameter was measured on
a lateral radiograph. Children with this ratio greater than
0.67 were included in the patient group [7].

Tonsil size was also graded using the Brodsky
classification. Accordingly, grade 1 = small tonsils confined
to the tonsillar columns; grade 2 = tonsils slightly extending
beyond the columns; grade 3 = tonsils extending beyond the
columns but not reaching the midline; and grade 4 = large
tonsils nearly obscuring the midline [8]. The study group
included children with an AN ratio greater than 0.67 and
tonsil hypertrophy of grade 3 or greater.

The protocol requirements of the Declaration of Helsinki
were observed at all stages of the study. Explanatory
informed consent forms were obtained from all individuals
participating in the study. Pre-operative biochemical,
hematological, and ELISA tests were performed on the
patients and controls participating in the study. Those with
normal laboratory test results were allowed to continue the
study.

The same clinician used a standard cold knife surgical
technique under general anesthesia for all patients. Blood
samples were collected half an hour before the operation and
two months after the operation. Blood tests were performed
on all patients included in the study between 8:00 and 10:00
a.m. 30-45 minutes after placing a 10 ml venous blood
sample in a vacuum biochemistry tube,

Blood samples were centrifuged at 4,000 rpm. The
separated serum was then stored in a -80 °C refrigerator. An
automated ELISA device called Radim ALIS-I was used to
measure SPEA levels. The coefficient of variation criterion
within the group was determined to be less than 8% and
between the groups was determined to be less than 10%. The
assay range was between 93.75 and 6,000 mU/ml. The assay
sensitivity was 93.75 mU/ml
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Table 1. Comparison of SPEA levels between pre- and post-
operative

N M +SD
Pre-operative 30 213.51+32.44
Post-operative 30 177.62 +30.98
Note. *Statistically significant p < 0.05

Median (min-max) p
209 (169-280)
176 (149-206)
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Figure 1. Box blots of mean changes of SPEA levels between pre-
and post-operative groups (Source: Authors’ own elaboration)

Statistical Analysis

The SPSS package program was used for statistical
analysis. The Shapiro-Wilk test was used to examine the
normal distribution of the data. When presenting
continuous variables, mean (M) * standard deviation (SD)
and median (min-max) values were given, while numbers
and percentages were used in presenting categorical
variables.

The Mann-Whitney U test was used to compare
prolidase levels in the case-control groups because the data
obtained did not show a normal distribution between the
groups.

Wilcoxon Signed Rank test was used to examine pre- and
post-operative prolidase levels. The criterion for statistical
significance was p < 0.05.

RESULTS

The control group included a total of 30 healthy children
(14 females and 16 males), while the patient group also
consisted of 30 individuals. Half of the patient group were
male and half were female. The study groups were similar in
terms of gender (p = 0.873). The mean age of the control
group was 7.26 + 2.47 years, while the patient group was 7.67
+ 2.85 years. The mean pre- and post-operative SPEA values
were 213.51 U/L and 177.73 U/L, respectively. The decrease
in SPEA levels after adenotonsillectomy was statistically
significant (p < 0.05) (Table 1 and Figure 1).
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Table 2. Comparison of SPEA levels between patient and control
groups

N M + SD
Patient group 30 213.51+32.44
Control group 30 188.87 +21.30
Note. *Statistically significant p < 0.05

Median (min-max) p
209 (169-280)
186 (154-231)
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Figure 2. Box blots of mean changes of SPEA levels between
patient and control groups (Source: Authors’ own elaboration)

SPEA levels were higher in the patient group than in the
other group and this difference was statistically significant (p
< 0.05) (Table 2 and Figure 2). The mean SPEA value in the
control group was 188.87 U/L, while it was 213.51 U/L in the
patient group.

DISCUSSION

Despite all studies, the etiology of ATH has not yet been
clearly explained. Viral and bacterial diseases, genetic causes,
immunological diseases, and humoral changes have been
implicated in the etiology [9]. Collagen contains abundant
amino acids, making it the most important substrate for the
prolidase enzyme. Prolidase enzyme activity increases with
increasing chronic inflammation in tissues.

In cases where collagen production and destruction are
increased, prolidase enzyme activity was also found to be
high [10]. Normally, there is a balance between the
production and degradation of the extracellular matrix, but
if this balance is disrupted, fibrosis occurs [11]. According to
our literature search, we have not yet found any published
studies on prolidase in children with ATH. Our study is the
first to investigate SPEA as a biochemical marker in children
with ATH [12]. Apart from a few studies examining the
relationship between nasal polyps and prolidase, there are
very limited research articles in the literature linking
prolidase enzyme to ear, nose, and throat diseases.

Prolidase is a metalloenzyme belonging to the hydrolases
class. Prolidase plays a primary role in collagen biosynthesis

www.jceionline.org

and also plays a role in collagen degradation. Proline and
hydroxyproline are formed as a result of collagen catabolism.
Prolidase plays a role in the intracellular degradation of
proline and hydroxyproline.

Therefore, collagen metabolism can be determined by
measuring SPEA and tissue prolidase enzyme activity
(TPEA) levels [13]. The tissues in which prolidase enzyme
has been detected are primarily the liver, kidney, stomach,
pancreas, brain, heart, and amniotic fluid [14]. Because
collagen is present as a structural component of the
extracellular matrix of many organs and tissues, it can be
affected by many pathological events [15]. An increase or
decrease in prolidase activity may occur in many diseases.
Studies have reported decreased SPEA in asthma and
chronic obstructive pulmonary disease (COPD) [15, 16].
Value-added scientific studies have reported increased SPEA
in alcoholic liver disease, pancreatitis, chronic hepatitis C,
and some cancers [17, 18]. Another study reported that
SPEA levels in patients with nonalcoholic steatohepatitis
were significantly higher than in patients with simple
steatosis. Furthermore, a significant relationship between the
progression of liver fibrosis and serum SPEA levels has been
noted [19].

It was reported that increased inflammation in the liver
is associated with collagen destruction and increased SPEA
levels [20]. They attributed this to prolidase being an
extracellular matrix element and responsible for the
degradation of intracellular collagen [20]. In a study
conducted in children, it was reported that SPEA levels were
significantly higher in chronic hepatitis patients than in
normal healthy children [10].

It was found that elevated SPEA levels in acute
pancreatitis patients are due to inflammation and collagen
destruction. In this study, they reported that elevated SPEA
levels increased in direct proportion to the severity of
pancreatitis [21].

It was found higher SPEA levels in patients with viral
hepatitis, chronic hepatitis, and cirrhosis compared to
healthy individuals [22]. Therefore, they concluded that
SPEA monitoring could be a good and independent marker
for the diagnosis and follow-up of liver disease [22]. The
study in [12] compared SPEA and TPEA levels in patients
with nasal polyps with those in patients with turbinate
hypertrophy and deviated septum. They concluded that both
SPEA and TPEA levels were higher in patients with nasal
polyposis than in other groups. They reported that elevated
SPEA and TPEA levels were due to chronic inflammation,
and that elevated enzymes may be indicative of fibrotic
processes in nasal polyp development [12].

The study in [23] examined serum and tissue prolidase
levels in the nasal polyp group. They found that SPEA levels
were higher in the control group, but TPEA levels were
significantly higher in the nasal polyp group [23]. It was
found that serum prolidase levels were higher in patients
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with nasal polyps compared to healthy individuals. They
reported a significant decrease in prolidase levels after oral
steroid treatment. Therefore, they argued that high prolidase
levels may be an effective factor in nasal polyp development
[24].

The study in [15] found that asthmatic patients were
more exposed to oxidative stress. However, they found that
serum prolidase levels were significantly lower in asthmatic
patients compared to healthy individuals. They reported that
this may be due to a defect in collagen metabolism,
particularly due to correlation accumulation in the basement
membrane [15]. The study in [25] found a direct correlation
between increased oxidative stress and increased prolidase
enzyme levels in a study of patients with Parkinson’s disease.
In another study, it was concluded that serum prolidase
activity was higher in individuals with COPD than in healthy
individuals [26].

Cellular damage can occur due to oxidative stress in any
situation caused by respiratory hypoxia. Prolidase may repair
this damage through collagen synthesis, or conversely,
elevated prolidase may play a role in protein degradation and
exacerbate the damage.

In our study, we believe that the reason for the high
prolidase enzyme levels in the ATH group is the patients’
exposure to hypoxia. This suggests that prolidase is used in
damage mechanisms in ATH patients and may not
repair The
inflammatory events in many studies, while decreased in
others, may be related to this dual function of the prolidase
enzyme. In conclusion, we believe that prolidase enzyme
levels may be a warning sign for other systemic diseases that
this ATH disease may cause in the future.

contribute  to mechanisms. increased

In our study, we found significantly higher SPEA levels
in ATH patients compared to healthy children. We also
noted a significant decrease in SPEA levels in children who
underwent tonsillectomy after the operation. These findings
suggest that high prolidase levels may cause hypertrophy in
the tonsillar and adenoid tissues of children and lead to
frequent infections.

A disadvantage of our study is the small number of
patients participating in the study. However, since this is the
first study on this subject, we believe it can provide a
sufficient preliminary idea. Another limitation is that
prolidase enzyme levels in tonsillar and adenoid tissues were
not investigated. There is no research on ATH and prolidase
enzymes in the otolaryngology field in the literature.
Therefore, we were unable to make a comparison with a
similar study on this topic in the discussion section. While
the sample sizes are small, they are acceptable for a
preliminary study.
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CONCLUSION

In conclusion, we found that SPEA levels were
statistically significantly higher in patients with ATH
compared to the normal population. We found that
prolidase levels were statistically significantly higher in
patients with adenoid and tonsil hypertrophy compared to
normal children. Furthermore, a significant decrease in
SPEA levels was observed in the patient group after
adenotonsillectomy. Based on these findings, we believe that
prolidase may be a potent enzyme in the etiopathogenesis of
ATH and a marker of clinical improvement. Further
advanced and detailed studies on this topic would be
beneficial.
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