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Abstract

Background: Colon cancer is an uncontrolled growth of cells that begins in a
part of the large intestine called the colon. The colon is the first and longest
section of the large intestine. The possible causes of colon cancer are genetic,
environmental and nutritional factors. This study was prepared to help in
identifying the causes and predicting the occurrence of colon cancer.
Objective: To identify the possible factors as causes of colon cancer in a group
of patients in Diyala Governorate - Irag.

Patients and Methods: In this study, blood serum samples were collected
from 60 patients with colon cancer. 30 serum samples were collected from
non-colon cancer patients who were considered a control group. The levels of
alpha-meprin enzyme, catalase enzyme, nitric oxide and interleukin 12 were
measured by immunoassay using the ELISA device.

Results: The results showed that the levels of Meprin alpha and interleukin 12
had statistically significant values, as their levels were higher than the control
group, while the levels of catalase and nitric oxide were low when compared
to the control group.

Conclusion: It was found that there is a significant positive correlation
between meprin alpha and interleukin 12, and there was an inverse correlation
between meprin alpha and catalase and nitric oxide. The results of our study
indicated that the reason for the increase in meprin alpha and interleukin 12 is
related to colon cancer.

Keywords: Antioxidants, Interleukin 12, Meprin alpha, Catalase, Nitric
oxide.

Colon cancer is a type of cancer that affects the large intestine and usually arises from benign tumors
that turn into cancerous cells over time (1). Colon cancer affects the colon and causes a health
problem. It is a very common disease, with high rates of infection and death reaching almost half of
those infected (2). Colon cancer was the cause of 10% of cancer deaths in 2010. Colon cancer is
becoming more common among people aged 45 to 50, regardless of age (3) Colon Cancer is one of
the most common types of cancer in the world, with more than a million new cases each year around
the world (3). Malignant tumors of the lymphocytes are known as lymphomas. They beginin B or T
lymphocytes. The gastrointestinal tract is the most common site for lymphomas outside the lymph
nodes (4). Therefore, it is considered the third most common type of cancer and the fourth most
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common type of cancer in terms of cancer-related
deaths (5). Among the causes of infection are
behavioral factors that affect the development of
colon cancer, including age, lifestyle,
environmental, and genetic factors (6). Meprin
alpha is a metalloproteinase that contains zinc
and is associated with the cell membrane, from
which it is secreted. Many of these enzymes
(metalloproteins) are secreted from cell
membranes; some of them are associated with the
cell membrane, and their work is both outside and
inside the cell. These metalloproteins are crucial
in various disorders and diseases, including
inflammatory conditions and cancers (7).
Interleukin 12 is a key member of the IL-12
cytokine family and a powerful stimulator of
antitumor immunity. 1L-12 was initially
identified in the late 1980s as a factor that acts as
a stimulator of natural killer cells with multiple
biological effects on peripheral blood
lymphocytes (8). It is mainly produced by
antigen-presenting cells such as dendritic cells,
monocytes, macrophages, and B cells. It consists
of two covalently linked chains of 40 KDa and 35
KDa. IL-12 has been reported to have a potent
antitumor effect (9, 10). Catalase plays an
important role in decomposing hydrogen
peroxide into oxygen and water. Catalase
removes high concentrations of hydrogen
peroxide due to its antioxidant action. Catalase is
distinguished from other enzymes by its highest
turnover rates, with a single molecule capable of
converting 83,000 hydrogen peroxide molecules
into water and oxygen per second. Catalase also
resists the formation of Peroxynitrite by
oxidizing nitric oxide in the presence of hydrogen
peroxide. Overall, these catalytic properties
enhance the antioxidant defense systems of cells
mediated by catalase (11). Nitric oxide plays a
significant role in the physiology of living
organisms. It has a significant regulatory role at

the physiological level in vital processes such as
neurotransmission. It also has an essential role in
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responding to inflammation and cardiovascular
diseases and is involved in defense mechanisms
and regulating inflammatory and immune
mechanisms (12). Arginine acts as a building
block for protein and a precursor for nitric oxide
synthesis (13). Nitric oxide is a vasodilator,
neurotransmitter, metabolic regulator, and
bactericidal, fungicidal, and virucidal agent (14).
This study investigates the meprin alpha
enzyme's effect on cancer cells, the associated
biochemical alterations in colon cancer patients,
and its potential future implications.

Patients and Methods

Study design: Blood samples were taken from
60 patients with colon cancer, and 30 samples
were used as a control group for the period from
11/1/2023 to 3/1/2024. Blood samples (4-5 ml)
were drawn from patients and healthy people and
transferred to gel tubes. Serum was obtained by
centrifugation at 3000 rpm for 15 minutes. The
serum was stored at -20 °C until the tests were
performed.

Serological tests: Serological tests were
performed in Baghdad, Iraq's Scientific Center
for Chemical Analysis laboratories. The
effectiveness and levels of the study variables
were determined using the sandwich method and
the ELISA device. The concentration of the
study variables in the blood serum was estimated
using a ready-made test kit from the American
company Clond-Clond Corp, which produced a
yellow compound whose absorption intensity
could be measured at a wavelength of 450
nanometers.

Statistical analysis

The results were analyzed statistically, and the
values were expressed as (mean + standard
deviation), and the level of statistical
significance was determined using the SPSS
program (statistical package for the social
sciences), and the difference between the two
groups were not considered statistically
significant unless (P value) was less than
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0.05, and Pearson's correlation coefficient (r) was
used to test the relationship between the two
coefficients.

Results

Meprin alpha enzyme level assessment: The
activity and level of meprin alpha enzyme were
estimated in the blood of healthy people and
patients with colon cancer. The research results
included the statistical values for colon cancer
patients that were estimated in the blood of
patients with colon cancer and the control group,
where it was found when conducting a statistical
comparison between the activity of meprin alpha
enzyme in the blood of patients and controls,
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it was found that there was a significant increase
at a probability level (P<0.05) in the activity of
the enzyme in patients, where it was
(316.696+53.131) and in the control, where it
was (223.385+40.820) and shown in Figure 1.

Catalase enzyme level assessment: Catalase
enzyme levels were investigated in the serum of
patients with colon cancer compared to healthy
controls. A statistically significant decrease was
observed at the probability level of P < 0.05,
where the values of Mean + SD in healthy and
infected patients were 21.479 £ 3.835 and 3.175
+ 0.718, respectively, as shown in Figure 2.
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Figure 1. The activity of meprin alpha enzyme in the blood of colon cancer patients and the control group.
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Figure 2. shows the concentration of catalase enzyme in the blood of colon cancer patients and the control group.
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Nitric oxide level assessment: The results
showed a statistically significant decrease at the
probability level of P< 0.05 in the level of nitric
oxide in the group of colon cancer patients, where
the results in patients were (4.496+0.987)
compared to the control group (17.972+2.953) as
shown in Figure 3.

Interleukin-12 level assessment: By studying
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the levels of interleukin 12 in the serum of
healthy people and those with colon cancer, the
results showed a significant increase with
statistical significance at the probability level of
P<0.05 in patients compared to healthy people,
as the mean + SD in patients was
(377.891+£80.119) and  healthy  people
(136.927+33.929) as shown in Figure 4.

Patients

Figure 3. Shows the concentration of nitric oxide in the blood of colon cancer patients and the control group.
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Figure 4. The concentration of interleukin-12 in the blood of colon cancer patients and the control group.
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The correlation relationships of the enzyme
meprin alpha with the variables under study:
To find the relationship between the enzyme
meprin alpha and the clinical variables studied in
the research for patients with colon cancer, it is
necessary to find the correlation coefficient
(linear correlation) between the enzyme and the
variables, as the correlation coefficient r: is a
measure of the degree of association or
commitment between two independent variables
and is used to describe the relationship and
degree of association between the various
measurements studied, as follows:
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enzyme meprin alpha and the enzyme catalase
was studied in people with colon cancer and an
inverse correlation was found as shown in Figure
5.

The binding relationship between meprin
alpha and nitric oxide: The relationship
between meprin alpha and nitric oxide was
studied in people with colon cancer and an
inverse relationship was found as shown in
Figure 6.

The binding relationship between Meprin
alpha and IL-12: The relationship between
meprin alpha and interleukin-12 was studied in
people with colon cancer and a direct correlation
was found as shown in Figure 7.
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Figure 5. The linear relationship between the enzyme meprin alpha and the enzyme catalase in the blood serum of

patients with colon cancer.
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Figure 6. The linear relationship between the enzyme meprin alpha and nitric oxide in the blood serum of patients with

colon cancer.
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Figure 7. The linear relationship between the enzyme meprin alpha and interleukin-12 in the blood serum of patients

with colon cancer.

Discussion

Colon cancer is an uncontrolled growth of cells
that begins in a part of the large intestine called
the colon. The possible causes of colon cancer
include genetic, environmental, and nutritional
factors. This study was designed to help
determine the causes and predict the occurrence
of colon cancer. The results of our study showed
lower levels of catalase and nitric oxide in people
with colon cancer and higher levels of interleukin
12 and mebrin alpha in people with colon cancer.
The study conducted by researchers Lutaz,
Daniel, and their group was consistent with the
results of our study, which indicated that mebrin
alpha contributes to tumor progression by
facilitating the migration of cancer cells and their
entry into the blood vessels and their metastasis
in patients compared to healthy individuals (15).
Peters and colleagues observed that mebrin alpha
levels were highly abundant in intestinal cells of
both sexes, and their expression was associated
with different stages of colon cancer. conditions
(16). Anwar and colleagues noted that catalase is
the major antioxidant enzyme that efficiently
degrades hydrogen peroxide into water and
oxygen, reducing oxidative stress and preventing
cellular and molecular disintegration. This
enzyme plays a crucial role in maintaining
cellular redox balance. Its dysregulation is

associated with the delicate balance between
generating reactive oxygen species (ROS) and
antioxidant defenses such as catalase, which is
particularly vital in conditions such as cancer,
where catalase can play a dual role in the
survival of normal and cancer cells (17).
Panneerselvan suggested that the reason for the
lower levels of nitric oxide in patients with colon
cancer compared to healthy individuals is due to
the antioxidant and pro-oxidant properties of
nitric oxide (18,19). Yin, X. L. demonstrated that
IL-12 is a potent cytokine that plays a key role in
the initiation of cell-mediated immunity by
regulating biological groups as a growth factor
for natural killer cells and activated T cells,
favoring the formation of cytotoxic T cells, and
stimulating the production of several cytokines
(20,21).

Conclusions

The change in immune response due to colon
cancer  resulted in  high  responsive
concentrations of interleukin 12 and meprin
alpha, with a strong association between them.

Recommendations

It was recommended to study the relationship
between meprin alpha enzyme and other cancer
cases, such as lung and liver cancer. In addition,
it was essential to
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study the effect of genes encoding the meprin
alpha enzyme on patients with colon cancer and
other cancers. Furthermore, it was recommended
that the relationship between meprin alpha
activity and oxidative stress be found, and the
role of meprin alpha in remodeling the
extracellular matrix be studied.

Diyala Journal of Medicine

Source of funding: No source of funding.

Ethical clearance: This study was conducted
based on the ethical standards stipulated in the
Declaration of Helsinki. Before taking the
sample, the patient's informed written and verbal
agreement was obtained, after the review and
approval of the study protocol and subject's
information by the local ethics committee
according to the document number 12118
(including the number and the date in 9/11/2023)
to get this approval by Task Facilitation
Committee of Diyala Health Directorate in
coordination with Tikrit University, College of
Education for Pure Sciences, Department of
Chemistry.

Conflict of interest: None.
Acknowledgements:

The authors extend they're thanks to all
participants in the study, starting with Tikrit
University, College of Education for Pure
Sciences, Department of Chemistry, and with the
staff of the Oncology Center at Baqubah General
Hospital, and | pray for the recovery of the
patients and mercy for those who have passed
away.

References

1. Sachdeo RA, Charde MS, Chakole RD.
Colorectal cancer: An overview. Asian Journal of
Research in Pharmaceutical Science.
2020;10(3):211-23.
https://doi.org/10.5958/2231-5659.2020.00040.5
2. Wang Y-H, Li J-Q, Shi J-F, Que J-Y, Liu J-
J, Lappin JM, et al. Depression and anxiety in
relation to cancer incidence and mortality: a

ORIGINAL RESEARCH
Published: 25 April 2025
DOI: 10.26505/djm.v28i1.1186

systematic review and meta-analysis of cohort
studies. Molecular psychiatry. 2020;25(7):1487-
99. https://doi.org/10.1038/s41380-019-0595-x.

3- Motib, M. S., Mustaf, A. H. M. H., Alrubaye,
M. F. A, & Al-Hamami, H. A. J. (2024).
Influence of Ilymphovascular invasion on
outcome of colon cancer. Diyala Journal of
Medicine, 27(1), 25-34.

https://doi.org/ 10.26505/DJM.27018260212.

4. Morgan, E., Arnold, M., Gini, A., Lorenzoni,
V., Cabasag, C. J., Laversanne, M., ... & Bray, F.
(2023). Global Burden of Colorectal Cancer in
2020 and 2040: Incidence and Mortality
Estimates from GLOBOCAN. Gut, 72(2), 338-
344.

https://doi.org/10.1136/qutjnl-2022-327736

5- Idan, H. M., & Motib, A. S. (2024). Incidence
of head and neck cancer among Baquba
Teaching Hospital Patients. Diyala Journal of
Medicine, 27(1), 86-96.

https://doi.org/ 10.26505/DJM.27018820708

6. Ahmed M. Colon cancer: a clinician’s
perspective in 2019. Gastroenterology research.
2020;13(1):1.

https://doi.org/ 10.14740/gr1239

7. Chan AT, Giovannucci EL. Primary
prevention of colorectal cancer.
Gastroenterology. 2010;138(6):2029-43. e10.
https://doi.org/10.1053/j.gastro.2010.01.057

8. Sterchi EE, Stocker W, Bond JS. Meprins,
membrane-bound and  secreted  astacin
metalloproteinases. Molecular aspects of
medicine.2008;29(5):309-28.
https://doi.org/10.1016/j].mam.2008.08.002

9. Peignier, A., Kim, J., Lemenze, A., &
Parker, D. (2024). Monocyte-regulated
interleukin 12 production drives clearance of
Staphylococcus aureus. PL0S pathogens, 20(10),
e1012648.
https://doi.org/10.3390/cancers13030373

85

April 2025, Volume 28, Issue 1


https://djm.uodiyala.edu.iq/index.php/djm/article/view/1186
https://doi.org/10.5958/2231-5659.2020.00040.5
https://doi.org/10.1038/s41380-019-0595-x.
https://doi.org/%2010.26505/DJM.27018260212.
https://doi.org/10.1136/gutjnl-2022-327736
https://doi.org/%2010.26505/DJM.27018820708
https://doi.org/%2010.14740/gr1239
https://doi.org/10.1053/j.gastro.2010.01.057
https://doi.org/10.1016/j.mam.2008.08.002
https://doi.org/10.3390/cancers13030373

saDIM

10. Medzhitov R. Toll-like receptors and innate

Diyala Journal of Medicine

immunity. Nature Reviews Immunology.
2001;1(2):135-45.
https://doi.org/10.1038/35100529

11. Marnetti R, Parronchi P, Giudizi MG,

Piccinni M-P, Maggi E, Trinchieri G, et al.
Natural Killer cell stimulatory factor (interleukin
12 [IL-12]) induces T helper type 1 (Thl)-
specific immune responses and inhibits the
development of IL-4-producing Th cells. The
Journal of experimental medicine.
1993;177(4):1199-204.
https://doi.org/10.1084/jem.177.4.1199

12. Goth L, Rass P, Pay A. Catalase enzyme
mutations and their association with diseases.
Molecular Diagnosis. 2004;8:141-9.
https://doi.org/10.1007/BF03260057

13. Le6n J, Costa-Broseta A. Present knowledge
and controversies, deficiencies, and
misconceptions on nitric oxide synthesis,
sensing, and signaling in plants. Plant, Cell &
Environment. 2020;43(1):1-15.

https://doi.org/10.1111/pce.13617

14. Wu G, Meininger CJ, McNeal CJ, Bazer
FW, Rhoads JM. Role of L-arginine in nitric
oxide synthesis and health in humans. Amino
acids in nutrition and health: Amino acids in gene
expression, metabolic regulation, and exercising
performance.2021:167-87.
https://doi.org/10.1007/978-3-030-74180-8_10

15. Kurhaluk, N., & Tkaczenko, H. (2025). L-
Arginine and Nitric Oxide in Vascular
Regulation—Experimental Findings in the
Context of Blood Donation. Nutrients, 17(4),
665. https://doi.org/10.3390/nul17040665

ORIGINAL RESEARCH
Published: 25 April 2025
DOI: 10.26505/djm.v28i1.1186

16. Dumermuth E, Sterchi E, Jiang W, Wolz R,
Bond JS, Flannery A, et al. The astacin family
of metalloendopeptidases. Journal of Biological
Chemistry. 1991;266(32):21381-5.
https://doi.org/10.1016/S0021-9258(18)54648-2

17. Peters F, Becker-Pauly C. Role of meprin

metalloproteases in metastasis and tumor
microenvironment. Cancer and Metastasis
Reviews.2019;38(3):347-56.
https://doi.org/10.1007/s10555-019-09805-5

18. Anwar S, Alrumaihi F, Sarwar T, Babiker
AY, Khan AA, Prabhu SV, et al. Exploring
Therapeutic Potential of Catalase: Strategies in
Disease  Prevention and  Management.
Biomolecules.2024;14(6):697.
https://doi.org/10.3390/biom14060697

19. Ballardin M, Barsacchi R, Bodei L, Caraccio
N, Cristofani R, Di Martino F, et al. Oxidative
and genotoxic damage after radio-iodine therapy
of Graves' hyperthyroidism. International
journal of radiation biology. 2004;80(3):209-16.
https://doi.org/10.1080/0955300042000205555

20. Yin X-l, Wang N, Wei X, Xie G-f, Li J-j,
Liang H-j. Interleukin-12 inhibits the survival of
human colon cancer stem cells in vitro and their
tumor initiating capacity in mice. Cancer letters.
2012;322(1):92-7.
https://doi.org/10.1016/j.canlet.2012.02.015.

21. Al-Hasso 1KQ. Evaluation of Interleukin-
22 and TLR-2 as an Immunological
Biomarkers in Breast Cancer Patients. Al-Kindy
College Medical Journal. 2024;20(2):97-100.
https://doi.org/10.47723/3sfb2982.

86

April 2025, Volume 28, Issue 1


https://djm.uodiyala.edu.iq/index.php/djm/article/view/1186
https://doi.org/10.1038/35100529
https://doi.org/10.1084/jem.177.4.1199
https://doi.org/10.1007/BF03260057
https://doi.org/10.1111/pce.13617
https://doi.org/10.1007/978-3-030-74180-8_10
https://doi.org/10.3390/nu17040665
https://doi.org/10.1016/S0021-9258(18)54648-2
https://doi.org/10.1007/s10555-019-09805-5
https://doi.org/10.3390/biom14060697
https://doi.org/10.1080/0955300042000205555
https://doi.org/10.1016/j.canlet.2012.02.015.
https://doi.org/10.47723/3sfb2q82.

ORIGINAL RESEARCH
) o Published: 25 April 2025

Diyala Journal of Medicine DOI: 10.26505/djm.v28i1.1186

) el gl Ll sal adl) Juaa (A VY (S 6l ) g B Baliaall ASBMS g (4 e g S an 3 dasa
ilaaa Cpa oo T G G g ¥ ¢ Gl 3 gasa (s
uadlal)

el (3o Jsh¥ s W) anlll g2 o) gl Adadal) elea¥) (e 6 3 8 Tan WAL lascadd) 5 ol il sz oaandl o5l ALA0A0)
i pany sl s il aat dsac Lusall ) jall o3 Chde 5 513 5 Al 5 jlal) Jal gall 4 (sl sl Uy Aldiadl) L) Adaal)

sl ol
Gl - (M ilailas 8 n el e de sene 8 sl sl Gl el il Jainal) Jalall apas scilaal)
el Gpbadll ) e die T pen @3 Jg il S Liay e e (e adll (e il pen a3 Ayl sda b 5 pkall g oudapall

Ao 52 VY (S5l a0 s el i 2l YUK o 5505 G sme W1 330 il siane Gl o5 oaa all A sana | pie ) (il 5 J g yid SU1
DoY) Sles pladinly due Liall dyladl)

e ganall (o lof Lagily sive €S G ddilian) AV Cld af 0l ClS VY (Sl il 5 sl 85l Cp yuall Gl slse of sl
o L) Walis ) i i 1) ALYl Aalial) de senally basas 50 Sl il Sl 5 YU il glse CailS a6 daglial)
Baby ) s (M) Wil 5o L1 ey 3l 3T 5 SYUESD g 5 68 0 el (o (ouaSe Jalisi ) i 5 VY S o 31 5 ald ST 8 (0 sl o

sl (sl il Lo yall VY (S 6l i) 5 Ly seall 585 sl yuaall

g_a)\.mb d.\).\.\.\!\.).\uS\JJ\){L\\SJ\}N\UJJ.\.\A\ L;MSQLL\.\J\J‘\V uﬁﬂﬂ&\jw\wﬂ\uﬂ)ﬁ‘;ﬁaﬂ.h\_u)\_\;j cu.u.u‘zn
u}l}d\u\.b_}w.iauf\\' uﬁ}l).u‘ﬁ\jw\L)J)M\ub)mtb.u\uamu\é\u.w\‘p@\.u

i a8 OB ¢ g8l g paall )Y oS gl i) Aadal) Cilalias dualidal) cilalslf
CilA 3 gana e 3l el Calgal)

HM230043pep@st.tu.edu.ig :Jxa)

Yove N Gads Yo aMauM) gl

Y.Yo J\Ei e 1Jsa8l) @Ju
YeYo Ql.u..,\l Yo :Jﬁﬂ‘@)lﬁ

B al - 58—y S el - Ayl o glell By i RIS L claa) ol
LBl - dlaa — olasy Al - il b KT

87 April 2025, Volume 28, Issue 1


https://djm.uodiyala.edu.iq/index.php/djm/article/view/1186
HM230043pep@st.tu.edu.iq

