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THE IMPORTANCE OF URATE PATHWAY ENZYMES ACTIVITY AND ITS
RELATION WITH OXIDATIVE STRESS IN PROGRESSION AND
INVASION OF HUMAN COLORECTAL CANCER

Andrej Veljkovi¢!, Jovan HadzZi-Djoki¢?, Goran Stanojevic?, Branko Brankovic?,

Aleksandar Skakic?, Ivana Damjanovic¢’, Mladen Stojanovic?,
Andrija Smelcerovi¢!, Gordana Kocic?

Colorectal cancer (CRC) is one of the main reasons for the mortality connected with
tumor diseases. There is still a shortage of examination including the influence of urate pathway
enzymes in the progressiveness and invasion of CRC, so the present study investigated the role
of xanthine oxidase (XO), adenosine deaminase (ADA) and 5'-nucleotidase (5'-NT) activity,
concerning TBA-reactive substances (TBARS) as an oxidative stress (OS) marker in
progression, also an invasion of human colorectal cancer.

We took tissue specimens from 50 patients with colon cancer, in all four TNM clinical
stages of the disease. They were divided into 3 groups: cancer tissue, tissue surrounding the
tumor and healthy control tissue group. We made 10% homogenates in which we conducted
the study with proper methods.

The activity of ADA and XO in tumor tissue and tissue adjacent to the tumor is
statistically higher in comparison to healthy colon tissue. The 5'-NT is not significantly higher in
carcinoma tissue. The highest activity of ADA and XO is in T2 and T3 tumor stages. TBARS has
the highest concentration in T3 and T4 stages of the tumor.

Presented results suggest that the possible cause of OS in colon carcinoma is high XO
and ADA activity. It may include those enzymes in the transformation of the colon tissue, as
well as in the progression of CRC. So, the ADA and XO activity might be helpful in determing
the margins of colon resection. They can have significance in diagnosis, but in the prognosis of

the disease as well.
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Introduction

Colorectal cancer (CRC) is the third most fre-
quent tumour in the human population. It is one of
the main reasons for mortality connected with tumor
diseases (1). Despite the fast development of diag-
nostic and treatment strategies, the five-year sur-
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vival rate of CRC remains poor, mostly because of
recurrence and metastasis. However, the precise
mechanisms resulting in the initiation and progres-
sion of CRC remain unclear, and it has focused con-
siderable scientific interest on the molecular patho-
genesis of CRC. Emerging evidence has shown that
enzymes of purine nucleotides are included in the
pathogenesis and progression of CRC.

Adenosine deaminase enzyme (ADA) cataly-
ses the conversion of adenosine to inosine which is
in the end transformed into uric acid (2). Adenosine
is a vital signalling molecule that exerts main anti-
inflammatory movements in tumorous conditions in-
cluding inhibition of tumour infiltration in lymphoid
cells (3). Higher ADA activity can also additionally
have an impact on scavenging of a vital molecule,
adenosine.

Adenine nucleotide catabolism that embodies
vital pathways of the intermediary metabolism main-
tained the regulatory effector (adenosine) and mole-
cular energy compound, adenosine triphosphate
(ATP). In a lot of tissues, it gives an excellent
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adenine nucleotide pool through a specialised me-
chanism that correlates with adenosine 5' mono-
phosphate (AMP) metabolism (4). Two essential en-
zyme sequences typically take a component with-
inside the catalysis of the original AMP metabolism
pathway. The first is AMP deaminase, which cata-
lyses the deamination of AMP to provide inosine
monophosphate (IMP). The 2™ is 5'-nucleotidase (5'-
NU), which catalyses the dephosphorylation of AMP
to provide adenosine. In addition, the catabolism
method consists of the conversion of adenosine to
inosine through adenosine deaminase (ADA) cataly-
tic activity (5).

Human adenosine deaminase-ADA (E.C.
3.5.4.4.) exists in lots of molecular forms, with spe-
cific molecular weights. It performs an important
function as a key enzyme involved in the salvage of
purine nucleosides and the utilization of purines (6).
Many researchers have found out the best activity
and significant molecular heterogeneousness of in-
testinal adenosine deaminase. Besides soluble ade-
nosine deaminase shape, a particulate-membrane
bound shape turned into isolated additionally from
the normal gut, however, a cancer-unique shape be-
came isolated in some colorectal tumours (7, 8).

The second is 5'-ribonucleotide phosphohy-
drolase-5'-nucleotidase (5'-NT E.C.3.1.3.5.), which
catalyses the dephosphorylation of AMP to produce
adenosine. This was first described by Reis in 1934.
It is a phosphomonoesterase because it catalyses
the hydrolytic degradation of monophosphate nu-
cleotides (AMP, GMP, CMP, UMP, IMP) and their
deoxy analogues (9). Although the activity of this
enzyme has been shown to be reduced in tissues
and neoplasm cells in some studies (10), some re-
searchers have additionally found high 5'-NT activity
in cancer tissue relative to surrounding normal tis-
sue (11).

Xanthine oxidase (XO) catalyses the final de-
gradation of purine bases which generate uric acid,
that's the final product of purine catabolism (5). It is
widely recognized that xanthine oxidase (XO) is an
enzyme found in interconvertible forms, dehydroge-
nase and oxidase. Results of our previous examina-
tions have proven that during most cancers the tis-
sue through oxidation of sulfhydryl groups or res-

tricted proteolysis, dehydrogenase XO activity is
transformed to oxidase form that produces hydro-
gen peroxide and superoxide. (12). Simultaneously
with the production of uric acid, XO activity liberates
hydrogen peroxide and superoxide anion, which are
one of the major ROS and oxidative stress-inducers.
DNA damage caused through ROS performs a vital
function in the carcinogenic transformation of the
cell (13). There are lots of pathological conditions at
some stage in which elevated plasma XO exists, like
cholecystitis, shock, ischaemia-reperfusion injury,
acute virus infection, adult respiration distress synd-
rome, carcinogenesis (14). It has not been clarified
but whether or not the activity of XO will increase or
decline in human cancers. Since there is still a
shortage of examination including influence of these
enzymes in progressiveness and invasion of CRC,
the present study investigated the role of urate
pathway enzyme activity, such as ADA, 5'-NT and
X0, in relation to oxidative stress in progression and
invasion of human colorectal cancer.

Materials and methods
Patients and tissue samples

The investigation was conducted in 50 pa-
tients with CRC at the Clinical Centre Nis, Serbia. All
patients gave their knowledgeable consent for in-
clusion prior to their participation in the study. The
investigation was carried out in accordance with the
Declaration of Helsinki, and the protocol was ap-
proved by the Ethics Committee of the Faculty of
Medicine in Ni$ (Decision No. 01-1591/8).

We took tissues from 50 patients with pri-
mary colorectal cancers. Patients were at different
stages of the disease according to TNM classification.
Tissue specimens used for this study were obtained
during the surgery as soon as possible after resec-
tion of the carcinoma. In all patients, ph confirmed
adenocarcinoma, and we excluded patients with
other types of tumours from the study. We also
excluded patients with: gravidity, co-malignancies,
inoperable tumoirs, preceding chemotherapy or ra-
diotherapy. Tumour stages are shown in Table 1.

Table 1. Tumour Stages (TNM Classification)

Gender
Tumor stage Age (Mean)
m w

T1 2 50.5
T2 3 52.5
T3 16 9 63
T4 5 3 61.5

In total 33 17 56.5
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Stage I tumours (n = 6) are tumours limited
to the bowel wall. Stage II (n = 11) denotes tu-
mours that have penetrated the muscularis propria.
Stage III (n = 25), the tumours have spread to in-
volve the regional nodes. Stage IV (8), the tumours
which have a faraway metastasis. Also, as a control,
we gathered the identical quantity of samples from
macroscopically unchanged colon areas farthest from
cancer, and tissue immediately surrounding the tu-
mour without a macroscopic or pathological mani-
festations.

Preparation of tissue samples

We removed tissues quickly during the pro-
cess of surgery. All samples were placed in iced 0.15
mol/L NaCl solution, perfused with an isotonic solu-
tion to get rid of blood cells and other tissue resi-
dues. Further on, after removal of fat, connective
tissue, and major vessels, the tissue was cut into
small pieces and washed with de-mineralized water
to remove RBC as much as possible and subseq-
uently with 0.15 M phosphate-buffered (30 HIM)
saline (pH 7.5). We homogenized the tissue with a
homogenizer with a teflon pestle; made 10% homo-
genates and centrifuged them at 3,000 x g for 15
min, and the supernatant was frozen at -80 °C and
kept until assayed.

Biochemical assays
The ADA activity

We measured activity of ADA according to the
slightly modified method of Pederson and Berry (15,
16). We expressed enzyme activity in U/g protein.

The 5'-NT activity

The activities of the 5'-nucleotidase were de-
termined by Wood and Wiliams method (17). Sub-
strate was AMP at an optimal pH of 7.5 using a
barbiturate-HCL buffer. 5'-nucleotidase activity is ex-
pressed as 1J/mg protein.

Xanthine oxidase activity

XO activity was evaluated with spectrophoto-
metric method, by using xanthine as a substrate
where the uric acid formation was measured. En-
zyme activity was expressed in I1J/mg of protein
(18).

TBARS concentration

TBA concentration of reactive substances in
the homogenate was measured using the slightly
modified Nabavi et al. method (19). MDA-reactive
lipid peroxidation products were measured at 532
nm. We expressed concentration in nmol/mg of
protein.

Protein content

The amount of protein was determined by
Lowry et al. method, where by bovine serum al-
bumin was a standard (20).

Statistical analysis

The values of all parameters were expressed
as X = SD (mean value % standard deviation). The
examination of received data was assessed via way
of means of the t-test evaluating the enzyme acti-
vity of mucosa with pathological manifestations or
mucosa next to tumour tissue with the activity of
corresponding further healthy tissue and with the
activity of acquired tissue from patients without pa-
thological manifestations.

The statistical significance of differences be-
tween TNM stages of tumour was calculated using
the ANOVA test. The limit value of p < 0.05 was
considered to be statistically significant.

Results

The activity of ADA in tumour tissue was sig-
nificantly higher in comparison to healthy control tis-
sue (p < 0.001). Tissue surrounding the tumour
likewise had higher activity of ADA in relation to
control tissue (p < 0.001) (Graph 1).

*p < 0.001 vs T1,T4

Tumor Adjacent

Healthy

Graph 1. The ADA activity in tumour, adjacent and healthy colon tissue
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T2 and T3 tumour stages had a significantly
higher activity of ADA when compared to T1, and T4
tumour stages (p < 0.001). Highest activity was in
T2 stage without statistical significance compared to
T3 stage (Graph 2).

The activity of 5'-NT was the highest in ad-
jacent tissue, but without statistical significance
(Graph 3).

The activity of XO in tumour tissue was not-
ably higher in comparison to control colon tissue

60

*

50

(p < 0.001). Also, the tissue of tumour had sig-
nificantly higher XO activity when compared to ad-
jacent tissue (p < 0.001) (Graph 4).

T3 and T4 tumour stages had a significantly
higher XO activity when compared to T1, T2 tumour
stages (p < 0.001) (Graph 5).

The T4 tumour stage had a significantly high-
er concentration of TBARS when compared to T1,
T2, and T3 tumour stages (p < 0.001) (Graph 6).

*p < 0.001 vs T1,T4
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Graph 2. The ADA activity in tumour tissue, patients with T1, T2, T3 and T4 stage
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Graph 3. The 5'-NT Activity in tumour, adjacent and healthy colon tissue
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Graph 4. The XO activity in tumour, adjacent and healthy colon tissue
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Graph 5. The XO activity in tumour tissue of patients with T1, T2, T3, and T4 stage
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Graph 6. The concentration of TBARS in tumour tissue of patients with T1, T2, T3, and T4 stage

Discussion

Alterations in the enzymology of the human
colorectal tumour absolutely distinguished it from
the regular colorectal mucosa. To get a higher know-
ledge of purine enzymology in colorectal carcinoma,
we have paid a great deal interest to investigating
the interrelations among the carcinogenic process
and the activities of some urate pathway enzymes.
CRC is a complex disease, multifactorial, related to
accumulated oxidative stress and inflammation fol-
lowed by fast tissue proliferation. In this study, the
role of ADA, 5'-NT, and XO has been investigated
concerning oxidative stress in CRC patients.

Adenosine deaminase (ADA) an enzyme of
the purine metabolism is widespread in tissues and
relatively high levels have been found in the villi
intestinal of the large intestine epithelial cells.

Several researches have proven changes of
ADA activity withinside the tumour tissue and blood
serum in patients with lung, head and neck, breast,
and ovarian cancer (21, 22). Additionally, a group of
authors founded elevated ADA activity in the cancer-
ous large intestine tissue (23).

ADA is particularly susceptible to stimulation
by growth factors and cytokines during rapid tissue
proliferation (24). Various researches have docu-
mented the rise of ADA in unexpectedly developing
malignancies, where it has been documented as a
tumour marker, whereas slow-developing well-

differentiated tumours do not show prominent en-
zyme activity (25). Results of our observation addi-
tionally display that there may be a higher activity of
an enzyme in cancer tissue in comparison to the
control healthy tissue of colon in our study. But, the
tissue surrounding the cancer has even higher acti-
vity of this enzyme. So ADA could be included in
tumour proliferation and invasion of large intestine
tissue where the tumour is located, directly to ad-
jacent tissue. One of the possible reasons could be
lower effect of adenosine.

Indeed, improved ADA activity in patients sug-
gests decreased availability of adenosine, which may
be a defensive molecule just in case of the tumorous
condition. Adenosine is an endogenous purine nu-
cleoside generated from ATP (26). This is an import-
ant signalling molecule that exerts important anti-
inflammatory action. Tumours have an excessive
concentration of adenosine that could inhibit the
characteristic of tumour-infiltrating lymphoid cells
(2). We may take this as a compensative mecha-
nism against the tumorous conditions. ADA enzyme
scavenges adenosine through degrading it into ino-
sine, which eventually gets regenerated into uric
acid (3). There are numerous proofs that adenosine
acts as a crucial regulative autocrine and paracrine
component accumulating in the cellular micro-envi-
ronment (27). The concentration of adenosine,
which is typically low in physiological conditions, will
grow in reaction to certain conditions, including
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inflammation, hypoxia, ischaemia, or trauma (28).
The fast accumulation of extracellular adenosine has
a protecting effect, since it prevents immoderate in-
flammatory reaction of the cells in order to help the
tissues return to their physiological state (29). How-
ever, in the tumour environment, low adenosine
concentration may be associated with immunosup-
pression leading to neoplasia (30), which is related
to our results, which show the highest ADA activity
in the tissue surrounding the tumour.

Hypoxia is one of the reasons malignant tu-
mours no longer perform the functions necessary for
cellular homeostases, such as the proper production
of ATP, resulting in the decomposition of nucleotides
and the discharge of adenosine. Some authors,
therefore, proposed that adenosine is the main com-
ponent in promoting tumour increase (31). The di-
rect consequences of adenosine on molecular growth
in vitro are controversial (32, 33). There is a sig-
nificant evidence that low levels of extracellular ade-
nosine, both in a paracrine or autocrine manner, can
promote tumour increase in numerous ways (31).
Next, the available data strongly support the low
adenosine concentration as a stimulator of angioge-
nesis (34). Third, adenosine has a role in lowering
the inflammatory and cellular immunity responses
and contributes to the formation of specific, tumour
immune barriers (35). It can also take part in signal
transduction through specific adenosine receptors,
which result in the alterations in the adenyl cyclase
system and PLC activity (36).

A crucial aspect of most cancers cells is their
spreading from the primary tumour that conse-
quently produces diverse clinical symptoms. There
are generally four clinical levels of CRC which are
highlighted in the literature.

Results of our investigation show the highest
activity of ADA in the T2 and T3 stages of the di-
sease (Graph 2). Those are the stages where the
tissue invasion and proliferation are the highest. So,
ADA might be included in tumour progression.

Other authors additionally found that inflam-
mation progresses with the development of the dis-
order in patients with clinical degree four compared
to the ones having stages 1, 2, or 3 of breast can-
cer. Mahajan (37) confirmed most activity of ADA at
stage three of breast cancer, but at some point of
their observation probably they did not come across
any affected person with stage 4 breast cancer. High
levels of ADA activity can additionally be interpreted
as a compensatory mechanism for tumours towards
highly toxic adenosine, deoxyadenosine and its deri-
vatives, ADP, and dATP, which are effective inhibi-
tors of ribonucleotide reduction, a restricting enzyme
in nucleic acid biosynthesis (38), which can be
higher in tumour than in normal colon tissue (39).

The proof of excessive ADA activity in fast and
stimulated normal tissue increase is crucial for the
existence of useful purine metabolism because of
the viable inactivation of adenosine and 2'-deoxy-
adenosine, toxic metabolites for the cells increase
(40). The enzyme is mainly sensitive to stimulation
by growth factors and cytokines in the course of
rapid tissue proliferation (24). Therefore, a few data
show that ADA isn't always directly involved in carci-
nogenesis, however has a metabolic function in
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assisting a fast increase state of relevant tissues,
through the re-utilisation of nucleosides, related as
RNA and associated precursors. When CRC cells are
treated with deoxycoformicine, an ADA inhibitor, the
cell growth is inhibited (41). The highest ADA acti-
vity in T2 and T3 tumour stages may support its
influence in the progression and invasiveness of the
colon carcinoma.

Some authors additionally related accumula-
ted ADA activity to lower or deficient ADA complex-
ing macromolecule (ADBP), a specific glycoprotein
localized in the healthy colon membranes. The mo-
noclonal antibodies against tumour represent also
ADBP (42).

We have also investigated the activity of 5'-
NT to test the process of enzymes resolving mono-
nucleotide to nucleosides. Although, Sanfilippo et al.
(43) have shown that there was no important dif-
ference in different activity in tumour and healthy
large intestine tissue, within the study by Eroglu et
al. (23) activity of 5'-NT in tumour tissue was above
in tumour-free tissue. They even found that its level
was related to the development of the carcinoma.

Our results do not show a statistically signi-
ficant higher value of 5'-NT activity in the tumour
compared to the control colon tissue and tissue ad-
jacent to the tumour. Low activity of 5'-NT, also the
accumulated ADA activity results in reduced levels of
adenosine. These conditions result in enhanced OS
and generate some complications as a result of the
amount of remaining adenosine does not perform its
physiological functions. Additionally, adenosine is a
generally anti-inflammatory agent, that suppresses
neoplasm necrosis factor-alpha (TNF-a) production
in monocytes and macrophages, inhibiting the libe-
ration of arachidonic acid and leukotriene production
in neutrophils (44). Adenosine can also be an acti-
vator in antioxidant enzyme signalling pathways. In
our preceding report, we suggested that colon can-
cer tissue had an extensively higher concentration of
oxidative stress parameters which included TBARS
and advanced oxidation protein products as com-
pared to healthy colon tissue that represented con-
trol. The tissue adjacent to the tumour additionally
had a higher concentration of those oxidative pro-
ducts as compared to the control, and it could con-
sist of oxidative stress in the process of tumour
development and nearby invasion. Also there may
be a decreased activity of anti-oxidative enzymes
(45).

Erkilic et al. (46) reported that ADA would
increase the production of ROS, like H202, 02-, NO,
and 102. The high concentration of ROS causes OS,
which leads to inflammation by enhancing lipid per-
oxidation next to the membrane.

The lower 5'-NT activity is considered to be a
consequence of destruction of the membrane and its
structure because of the high levels of ROS (47).
Extracellular AMP is hydrolysed by the action of 5'-
NT on free phosphate and adenosine. The most
commonly suggested reason for depletion of activity
is precisely the oxidative modification of the 5'-NT
sulfhydryl (-SH) groups and the interaction with LPO
also, the final product of oxidative stress.



Acta Medica Medianae 2021, Vol.60(2)

The importance of urate pathway enzymes activity and its relation...

This conclusion is derived from a previous
study which shown the inhibition of 5'-NT activity by
impaired sulfhydryl groups compared with many dif-
ferent enzymes (48).

But our results show the highest concentra-
tion of TBARS in T3 and especially T4 stadium of the
disease (Graph 6). The highest ADA activity is in T2
and T3 stages, so ADA is not likely the source of
ROS.

Further, the enhanced ADA activity which rai-
ses the xanthine concentration might lead to higher
XO activity. Therefore, the high activity of XO may
be linked to the high xanthine levels present in the
cancer tissue, because it is the substrate of XO.
Therefore, higher levels of xanthine raise XO acti-
vity, which might be the source of high oxidative
stress. It is the main enzyme that links the meta-
bolism of purines and free radicals along with oxida-
tive stress.

The results of this study showed a high rise in
XO activity in cancer tissues when compared with
the healthy tissue and also the adjacent tissue. Tis-
sue surrounding the tumour had lower activity when
compared to tumour tissue, so XO is not the main
reason of tumour proliferation.

Most of the previous studies reported lower
XO activity in cancers, and it is suggested that the
lower purine catabolism and higher activity of salv-
age pathway enzymes could favour tumour cell
growth (49). Some of the previous researches have
refuted the thesis that XO activity is the source of
the oxidative stress (50). The lower XOR activity in
more aggressive cancer cells has unexplained effects
on tumour development and leads to cancer growth
and metastasis.

We could relate increased XO activity to the
change of the dehydrogenase form of XO into the
oxidase one, by process of the oxidation of thiol
groups or by proteolytic degradation caused by
higher level of peroxynitrite. Furthermore, higher
activity of ADA that raises the xanthine pool could
lead to increased XO activity. Therefore, the high XO
activity could be explained by the higher levels of
xanthine.

Our results showed the highest XO activity in
T3 and T4 stage (Graph 5) and it is in correlation
with the TBARS concentration in the higher stage of
the disease.

ROS induced by the activity of XO can in-
fluence the higher hypoxia-inducible factor la ex-
pression and activate NF-kB, and thus contribute to
cancer-associated inflammatory signalling and to tu-
mour progression (51, 52). One recent article has

shown that xanthine oxidase inhibition could sup-
press migration of the cell and metastastatic po-
tential of breast cancer (53).

High level of OS in the last cancer stage in our
investigation shows the advancement of the tumour
since the higher OS gives rise to inflammatory pro-
cesses. ROS can also act as a secondary messenger
by activating intracellular signalling pathways, parti-
cularly NF-kB, one of the major modulators of car-
cinogenesis. Oxidative activation, stimulates the ex-
pression of many pro-inflammatory cytokines in the
epithelium of the gut, such as TNF-«, IL-8, and COX-
2, and leads to inflammation and tumorigenesis
(54).

Increased XO activity in the tissue of patients
with cancer in our study suggests that OS may be
increased in cancerous changes and processes, and
could affect the course of the disease. We may
relate higher XO activity in our study to increased
levels of TBARS in tumour tissue representing mark-
ers of oxidative damage.

Conclusion

We can conclude that colon cancerogenesis
could require a higher concentration of many meta-
bolic changes responsible for tumour development in
a co-operative fashion. Presented results could sug-
gest that the possible cause of OS in colon carci-
noma is high XO and ADA activity. It may include
those enzymes in the transformation of the colon
tissue, as well as in the progression of CRC. So, the
ADA and XO activity might be helpful in determining
the margins of colon resection. They can have signi-
ficance in diagnosis, but in the prognosis of the di-
sease as well.

The simplicity of measuring activity asserts
the usefulness of these enzymes in some patients
where cytopathological findings cannot lead to a
clear conclusion, this simple test, together with all
clinical findings can have significance in diagnosis,
but in the prognosis of the disease as well.
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ZNACAJ AKTIVNOSTI ENZIMA KOJI UCESTVUJU U NASTANKU URATA I
NJIHOVA VEZA SA OKSIDATIVNIM STRESOM U PROGRESIJI I
INVAZIJI KOLOREKTALNOG KARCINOMA
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Kolorektalni karcinom jedan je od najceSce dijagnostikovanih karcinoma i najcesci
uzrok smrtnosti od svih malignih bolesti. I dalje postoji nedostatak ispitivanja patogeneze ove
bolesti, ukljuCujuci uticaj enzima uratnih puteva na progresivnost i invaziju kolorektalnog
karcinoma, te je cilj ovog rada da istraZi ulogu aktivnosti adenozin deaminaze (ADA), 5'-
nukleotidaze (5'-NT) i ksantin oksidaze (KSO ) u odnosu na TBA reaktivhe supstance (TBARS),
kao markere oksidativnog stresa u progresiji i invaziji humanog karcinoma debelog creva.

Uzeli smo uzorke tkiva karcinoma - zdravo kontrolno tkivo i tkivo koje okruzuje tumor
od 50 bolesnika sa primarnim karcinomom debelog creva u sva Cetiri klinicka stadijuma
bolesti. U 10% homogenatima sprovedeno je istraZivanje odgovaraju¢im metodama.

Aktivnost ADA i KSO u tkivu tumora i tkivu uz tumor bila je znacajno veca u poredenju
aktivnosti ADA i KSO u zdravom tkivu debelog creva. Aktivnost 5'-NT nije znacajno veca u
tkivu karcinoma. Najveca aktivnost ADA i KSO je u stadijumima tumora T2 i T3. Najveca
koncentracija TBARS je u stadijumima T3 i T4 tumora.

Dobijeni rezultati sugeriSu da bi jedan od mogucdih uzroka oksidativnog stresa u
karcinomu debelog creva mogla biti visoka aktivnost KSO i ADA. To moZe dovesti u vezu te
enzime sa malignom transformacijom epitela debelog creva, kao i sa napredovanjem i
metastaziranjem karcinoma debelog creva. Na ovaj nacin, procena aktivnosti ADA i KSO
mogla bi da pomogne u proceni margina prilikom odstranjivanja karcinoma, kako bi se
utvrdila opseznost resekcije debelog creva. Takode, ovi enzimi mogu imati znacaj u dijagnozi,
ali i u prognozi bolesti.
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