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ABSTRACT

Obijective: The purpose of this study is to determine the relationship between enzymatic antioxidants such as glutathione reductase and
glutathione s-transferase and prolidase and adenosine deaminase in patients diagnosed with pancreatic cancer.

Methods: Prolidase, adenosine deaminase, glutathione s-transferase and glutathione reductase activities were determined
spectrophotometrically in blood sera collected from patients and healthy control subjects included in the study.

Results: In patients with pancreatic cancer, the mean value of glutathione reductase and glutathione s-transferase enzymes decreased, while
the mean value of prolidase, and adenosine deaminase, enzyme activities increased (p <0.05).

Conclusion: In this study, in which prolidase, enzyme activity was first measured in pancreatic cancer, high prolidase, activity can be evaluated as
afactor that increases the risk of cancer. Prolidase, adenosine deaminase, glutathione reductase and glutathione s-transferase enzyme activities
may play an important role in the etiopathogenesis of pancreatic cancer.

-

Keywords: Adenosine deaminase, cancer, glutathione reductase, glutathione s-transferase, pancreatic cancer

1. INTRODUCTION

In cancer deaths, pancreatic cancer is in 4th place after
lung, colorectal and breast cancer. Ductal adenocarcinoma
accounts for approximately 85-90% of pancreatic cancers(1).
Pancreatic adenocarcinoma is approximately 1.5 times
more common in men than in women (2). The incidence of
pancreatic cancer is increasing gradually in all developing
countries (3). Especially of this rise is thought to be changes
in diet and environmental factors in western societies. These
causes make pancreatic cancer an important health problem
(4). Diagnosis of pancreatic cancer; laboratory examinations
and imaging methods and by pathological examinations are
determined. The most important problem in diagnosis: none
of the diagnostic methods cannot be detect cases smaller
than 2 cm with high sensitivity and specificity. Most of the
pancreatic carcinomas are seen in the head of the organ
(73.2%) and the other part is in the trunk and tail. While the
tumor gives early symptoms at the beginning of the pancreas,
Tumors located distally give symptoms very late, and physical
examination findings appear only after spreading too much
(5—6). It was stated that the lesions in the head were mostly
5 c¢cm in diameter, while of the lesions in the trunk and tail

were mostly 10 cm in diameter (7). Also, pancreatic cancer
has been identified to be more common at advanced ages
(8). When the tumor is in the head part of the pancreas, it
presses on the collector and patients most times apply to the
clinic with the complaint of jaundice. Among the symptoms
of pancreatic cancer exist with jaundice, abdominal pain,
darkened urine, light-colored stool, weight loss, itching,
slimming, and anorexia. In patients with pancreatic cancer
has been reported that the risk increases in those who
are fed with obesity, high-calorie diet, animal fats and red
meat but the risk decreases in those who feed on fruits and
vegetables (9).

Prolidase (Pro) (E.C.3.4.13.9) plays a role in the catabolism
of proteins containing procollogen, collagen and proline
or hydroxyproline in the cell. (10). In the work done have
been reported that prolidase plays an important role in
physiological and pathological processes such as embryonic
development, wound healing, inflammation, carcinogenesis,
angiogenesis, cell migration and cell differentiation (11 —12).
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Adenosine deaminase (ADA) (E.C.3.5.4.4) is an enzyme that
catalyzes hydrolytic deamination of adenosine to inosine and
of deoxyadenosine to deoxycinosis. (13 — 14). In the studies
conducted, it has determined that ADA is very common in all
tissues of mammals. The organs where ADA is found most
respectively; cerebral cortex, liver, kidney, thymus, spleen
and lymph nodules. It is stated that a large part of ADA is
present in the cytoplasm of the cells and a small part in the
nucleus. It has found that lymphocytes are 10 times more
than erythrocytes (15, 16, 17).

Glutathione reductase (GR) (E.C. 1.6.4.2) has an indirect but
important task in terms of preventing oxidative damage in
the cell by helping to maintain the amount of intracellular
glutathione (GSH). Together with the glutathione peroxidase
enzyme, glutathione is responsible for lowering the level
of harmful hydrogen peroxide in the cell (18). Glutathione
reductase inhibitors are applied in the treatment of cancer
and malaria (19).

The glutathione s-transferase (GST) (E.C.2.5.1.18) enzyme
has been found to be quite common in some organisms. Also
GST enzyme different anti-cancer drugs such as chlorambusil,
melphalan, cyclophosphamide and mitoxanthene, hormones,
hydrocarbons and ethacrinic acid-like endogenous
metabolites which diuretic drug, By adding it with GSH,
it makes it more easily soluble in water and facilitates its
excretion through urine and bile. Also, GST detoxifies harmful
ends that occur in lipid and DNA in the presence of oxygen,
the last metabolic products of DNA hydroperoxides, alkenol
and endogenous electrophilic compounds (20).

The purpose of this study is is to determine the relationship
between enzymatic antioxidants such as glutathione
reductase (GR) and glutathione s-transferase (GST) and
prolidase (PRO) and adenosine deaminase (ADA) in patients
diagnosed with pancreatic cancer.

2. METHODS

This non-prospective study was performed according to the
modified World Helsinki Declaration. After the receiving of
the ethics committee of Van Regional Training and Research
Hospital of Health Sciences University (S.B.U) dated 13
September 2018 and numbered 13, started to work. This
study was done out in the Biochemistry laboratory of the
Chemistry Department of the Faculty of Science of the
University. The study population is formed from individuals
in total of 20 patients with pancreatic cancer and 20 non-
cancerous healthy controls, changing ages between 44-
75 years, who were diagnosed and followed up in the Van
Regional Training and Research Hospital of S.B.U. Biochemical
parameters; determined with serum samples. Activities of
PRO, ADA, GST and GR were determined from the serums
separated by centrifugation of the blood samples taken from
the patients included in the study.

2.1. Taking samples

Venous blood samples in accordance with the 3 ml
method taken from healthy and sick individuals selected
as subjects in the study were centrifuged at 5000 rpm /
min for approximately 5 minutes and then the serums
were separated. Serums were stored at — 80 degree in until
examined.

2.2. Biochemical analysis
Determination of prolidase activity (PRO)

Prolidase activity was performed according to the method
of appointment proposed by Myara et al. (1982). Then
absorbances were read at 515 nm. (21)

Determination of adenosine deaminase activity (ADA)

Adenosine deaminase activity was performed according
to the method of appointment proposed by Giusti [1974].
Absorbances of samples and sample blind tubes against pure
water at 628 nm were read (22).

Determination of glutathione reductase (GR) and
glutathione-s-transferase (GST) activity activity

Glutathione reductase activity was performed according
to the method of appointment proposed by Goldberg and
Spooner (1983). 100 ul of pure water and 900 ul of daily
buffer were placed in the blind tube. 900 ul of daily buffer
and 100 pl of serum were added to the sample tube and the
tubes were vortexed. Tubes were incubated at 37°C for 10
minutes. Absorbances were read against the blind at 340 nm
at 0 and 5 minutes (23).

Glutathione-s-transferase (GST) activity was performed
according to the method of appointment proposed by
Mannervik et al. (1981).

2.3. Statistical Analysis

The descriptive statistics for the features mentioned were
expressed as mean and standard Deviation. T-Test was used
in the comparison of binary groups providing the condition
of normal distribution. On the other hand, the statistics
of Mann Whitney U test was used when the condition of
normal distribution was not provided. Statistical significance
level was taken as p <0.05 in calculations and SPSS statistical
software was used for calculations.

3. RESULTS

Activities for GR, PRO, ADA and GST are showened in Table
1. When Table 1 is examined, the difference between
patient and control group averages was found as statistically
significant for GR, PRO, ADA and GST (p<0.05).

Average enzyme values for GR and GST are given in figure 1.
When Figure 1 is examined, the average enzyme values for
GR and GST in the patient group were found to be quite low
compared to the control group (p <0.05).
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Figure 1. Average enzyme values for GR and GST in control and
patient groups

Average enzyme values for prolidase and ADA are given in
Figure 2. When Figure 2 is examined, the average enzyme
values for Prolidase and ADA in the patient group were found
to be significantly higher than the control group (p <0.05).
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Figure 2. Average enzyme values for prolidase and ADA in control
and patient groups

4. DISCUSSION

The high prevalence of pancreatic tumors, high level mortality,
and surgical resection being still the only cure method make
it important to know from the beginning the course of the
disease without delay (25).

There are many studies examining the change of enzyme
activities in cancerous cells or tissues. Made studies on ADA
is the key enzyme of purine metabolism.Its general feature is
to detach an amine from adenosine and convert it into inosine
irreversibly. Many studies have been conducted on ADA
enzyme in different types of cancer. ADA serum activity values

were found to be particularly high in lymphoid tissues (26).
When compared to normal people in the literature datas, It has
been reported that an increase or decrease in activity occurs in
cancer patients due to the new regulation of ADA enzyme. In
one study, there was no change in the total activity of ADA in
some types of cancer. In another study, it was found that DNA-
enzyme activity is of greatimportance in terms of reflecting the
cancer cell’s form of enzymatic change. This situation has been
observed to attract the attention of researchers especially in
terms of cancer-enzyme relationship (27, 28, 29, 30).In the
literature studies conducted, ADA has found to be increased
in tuberculosis (tbc) pleurisy, tbc pericarditis, tbc meningitis,
malignancies, parapneumonic fluids and, in addition, collagen
tissue disease related in pleural fluid samples (31,32). However,
serum ADA studies are still limited.In literature datas, serum
ADA activity has been reported to increase in typoid fever,
infectious mononucleosis, liver diseases, acute leukemia,
brucellosis, pneumonia, rheumatoid arthritis and malignancies
(33,34). Change of ADA activity in cancer cells or tissues,
In addition to understanding this metabolism, it has been
stated that it can assist the clinician in diagnosing the disease,
following the treatment or evaluating the prognosis. Total
ADA enzyme levels; high performance liquid chromatography
can be determined by enzymatic or colorimetric methods.
The measurement of ammonia released by the conversion of
adenosine to inosine is one of the simplest methods (35). In
this study, serum ADA activity was found to be significantly
higher in patient group levels than in the healthy control group
(p<0.05) (Tablel). However, serum ADA studies are still limited.

Table 1. Descriptive statistics and Comparison results

Group n MeanzStd. Deviation p

GR(U/L) Control 20 0.465+0.112 e
Patient 20 0.042+0.020

PRO (U/L)  Control 20 1.356+0.203 0.001
Patient 20 4.40910.722

ADA (U/L)  Control 20 6.043£0.135 0.001
Patient 20 17.023£5.390

GST (U/L) Control 20 0.48340.051 0.001
Patient 20 0.045+0.032

As a result in this study, the high ADA activity in the patient
group can be considered as a factor that increases the risk of
cancer.

GR is a dimer composed of 2 subunits that convert oxidized
glutathione into reduced form. Each subunit contains 3
structural areas: NADPH binding area, FAD binding area and
interface area. Electrons are often transferred from NADPH
to FAD during the reduction reaction of glutathione. It is
then transferred to the oxidized glutathione by transferring
it to the disulfide bridge between the two cysteines in the
subunits. It is then transferred to the oxidized glutathione
by transferring it to the disulfide bridge between the two
cysteines in the subunits. More studies are needed to
determine whether it is useful in preventing or treating GR
pancreatic cancer (36). GR is the homodimeric enzyme which
on duty involved in the regeneration of glutathione. It is also
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important in selenium metabolism (37). In a study conducted
by Navarro et al. when mice born with tumors were compared
with the control group, there was no significant difference in
GR enzyme activity (38). In the study conducted by Tisdale
et al., GR activities were found to be high in patients with
solid tumors (39). By Yavuz et al. In the study performed
which on patients with skin cancer, GR activity was found to
be low in accordance with the literature (40). In the another
study done, it was found that glutathione reductase activity
decreased in diabetes (41). In our study, serum GR activity
patient group levels were lower than the healthy control
group (p<0.05) (Table 1). Consequently, low GR activity in
the blood in this study can be considered as a factor that
increases the risk of cancer.

GST is an antioxidant which molecular weights are 20,000-
25,000 dalton and each subunit consists of 200-240 amino
acids. It is applied for the first time by Boyland et al in the
rat liver (42). The GST enzyme catalyzes the conjugation of
glutathione with toxic metabolites, leading to detoxification
of toxic metabolites. GST plays an important role in
antioxidant defense system and protective system which is in
the fight against many diseases in humans (43). In the study
done, it was found that antioxidant GST activities were lower
in liver cancer patients compared to control patients (44). In
the another study done, antioxidant enzyme activities such
as GST were found low in cancer patients (45). In a study
conducted by Turan et al., GST activity was found to be low
in patients with abortion compared to healthy control groups
(46). In our study found that serum GST activity patient group
levels were lower than the healthy control group (Figure 1).
Consequently, low of GST activity in the blood in this study
can be considered as a factor that increases the risk of cancer.

PROis a hydrolase specific to dipeptides with proline (pro)
or hydroxyproline (Hyp) at the C terminal. This enzyme plays
an important role in collagen and procollogen destruction
because it contains abundant (25% Pro and Hyp) in the
structure of the collagen (47). Proline takes place in the
central nervous system in general (48). In this study, serum
pro activity patient group levels were higher than the healthy
control group (p <0.05) (Table 1). High prolidase activity in
the blood can be considered as a factor that increases the
risk of cancer.

5. CONCLUSION

As a result, prolidase, adenosine deaminase, glutathione
reductase and glutathione s-transferase enzyme activities
may play an important role in the etiopathogenesis of
pancreatic cancer.

In this study we have done, ADA, GR, GST and Prolidase
enzyme activities were measured for the first time in
pancreatic cancer. Therefore, we believe that it will make an
important contribution to the literature.

* This study was presented as abstract at the International
Medical and Health Sciences Research Congress (UTSAK)
held at Bandirma University on 11-14 July 2019. page:93
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