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Introduction:

Cervical cancer is a common form of cancer that affects women all over the world; each year,
there are approximately 600,000 newly diagnosed cases and 350,000 deaths attributed to the
disease. In developing countries, cervical cancer is the second most common form of the
disease after breast cancer. Cervical cancer ranks as the fourth most common cancer among
women worldwide. Although there has been a significant reduction in the incidence and
mortality rate of cervical cancer in developed countries due to the implementation of
screening programmes and vaccinations against human papillomavirus (HPV), cervical
cancer continues to be a significant public health issue in developing countries.

Matrix Metalloproteinase:

Matrix metalloproteinases, also known as MMPs, are members of a family of zinc-dependent
endopeptidases that are essential to the degrading and remodelling of the extracellular matrix,
also known as ECM. MMPs play a role in a wide variety of physiological processes,
including the formation of new blood vessels, the migration of cells, and the repair of
damaged tissue. On the other hand, MMPs have also been linked to a variety of pathological
conditions, one of which is cancer.

Structure and substrate specificity are the two criteria that are used to divide MMPs into six
distinct groups. These categories include membrane-type matrix metalloproteinases (MMPS),
collagenases, gelatinases, stromelysins, matrilysins, and others. In order to become active
enzymes, MMPs must first be activated through the process of proteolysis after being
synthesised as inactive zymogens. MMPs are controlled by a number of factors, including
cytokines, growth factors, and components of the extracellular matrix (ECM). Incorrect
regulation of matrix metalloproteinases (MMPs) has been linked to the development and
spread of cancer.

MMPs are thought to play a role in various stages of the development and progression of
cervical cancer. MMPs have been linked to this disease. The MMPs MMP-2 and MMP-9
have received the most research attention in relation to cervical cancer. MMP-2 plays a role
in the breakdown of type IV collagen, which is a major component of the basement
membrane. This membrane serves to separate the epithelial compartment from the stromal
compartment. The important extracellular matrix (ECM) components type IV collagen,
laminin, and fibronectin can all be degraded thanks to MMP-9's involvement in the process.

When compared to normal cervical tissue, cervical cancer tissue exhibits an elevated level of
MMP-2 and MMP-9 expression. In patients with cervical cancer, a poor prognosis is
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associated with an overexpression of MMP-2 and MMP-9, which is linked to lymph node
metastasis. There is also a correlation between the expression of MMP-2 and MMP-9 and the
invasion and migration of cervical cancer cells.

Additionally, MMP-14, which is a membrane-bound MMP, is overexpressed in the tissue of
patients with cervical cancer. MMP-14 is essential for the activation of pro-MMP-2 and pro-
MMP-9 as well as the breakdown of ECM constituents. There is a correlation between the
overexpression of MMP-14 and the progression of cervical cancer as well as a poor
prognosis.

The relationship between angiogenesis and cervical cancer:

The formation of new blood vessels, a process known as angiogenesis, is an essential step in
the progression of tumour growth and metastasis. The process of angiogenesis is controlled
by a number of factors that can either promote or inhibit the process. The unbalanced
relationship between these factors is what ultimately leads to the promotion of angiogenesis
and the growth of tumours.

Vascular endothelial growth factor, also known as VEGF, is a powerful pro-angiogenic factor
that is involved in an important part of the process known as angiogenesis. Multiple kinds of
cancer, including cervical cancer, have an increased level of VEGF expression. In cervical
cancer patients, a poor prognosis is associated with VEGF expression, which is also linked to
the growth of tumours and angiogenesis.

MMPs and Angiogenesis: MMPs play a crucial role in angiogenesis by regulating the
bioavailability of pro-angiogenic factors and the degradation of ECM components. This is
how they contribute to the process of angiogenesis. MMPs play a role in the cleavage and
release of pro-angiogenic factors from the ECM. Some examples of these factors include
VEGF. MMPs are also responsible for the degradation of ECM components like collagen and
laminin, both of which are essential for the development and maintenance of blood vessels.

The activation of pro-VEGF and the degradation of ECM components are both facilitated by
MMP-2 and MMP-9, respectively.

Two of the MMPs that have received the most attention in the field of research on
angiogenesis are MMP-2 and MMP-9. These enzymes are extremely important in the process
of regulating angiogenesis because they control both the bioavailability of pro-angiogenic
factors and the degradation of components of the extracellular matrix.

Both MMP-2 and MMP-9 have been linked to the activation of pro-VEGF, which is a
powerful pro-angiogenic factor that is essential to the process of angiogenesis. In order for
VEGF to become biologically active, it must first be synthesised as an inactive precursor and
then undergo proteolytic cleavage. Both MMP-2 and MMP-9 play a role in the cleavage and
activation of pro-VEGF, which is a process that encourages angiogenesis and the growth of
tumours.

MMPs are involved in the activation of pro-VEGF, as well as the degradation of ECM
components, which are essential for the formation and maintenance of blood vessels. MMPs
also play a role in the degradation of ECM components. MMPs are responsible for the
breakdown of extracellular matrix (ECM) proteins like collagen, laminin, and fibronectin, all
of which are essential to the structure and integrity of blood vessels. Degradation of ECM
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components by matrix metalloproteinases (MMPs) results in the instability of blood vessels,
which in turn encourages angiogenesis and the growth of tumours.

MMPs and their Role in the Angiogenesis of Cervical Cancer MMPs play an important part
in the angiogenesis of cervical cancer. The dysregulation of matrix metalloproteinases
(MMPs) in cervical cancer has been linked to the stimulation of angiogenesis and the growth
of tumours. MMP-2 and MMP-9 are involved in the activation of pro-VEGF and the
degradation of ECM components. Both of these proteins are overexpressed in cervical cancer
tissue.

Both MMP-2 and MMP-9 play a role in the activation of pro-VEGF, a process that stimulates
angiogenesis and contributes to the progression of tumours. In patients with cervical cancer, a
poor prognosis is associated with an overexpression of MMP-2 and MMP-9, which is linked
to lymph node metastasis. There is also a correlation between the expression of MMP-2 and
MMP-9 and the invasion and migration of cervical cancer cells.

Additionally, MMP-14, which is a membrane-bound MMP, is overexpressed in the tissue of
patients with cervical cancer. MMP-14 is essential for the activation of pro-MMP-2 and pro-
MMP-9 as well as the breakdown of ECM constituents. There is a correlation between the
overexpression of MMP-14 and the progression of cervical cancer as well as a poor
prognosis.

In the treatment of cervical cancer, matrix metalloproteinases (MMPs) have shown to be
promising therapeutic targets. By halting the degradation of extracellular matrix (ECM)
components and the activation of pro-angiogenic factors, the inhibition of matrix
metalloproteinases (MMPs) is hypothesised to inhibit tumour growth, invasion, and
metastasis.

There have been a number of different MMP inhibitors developed for the treatment of
cervical cancer, and these inhibitors have been tested in both preclinical and clinical studies.
These inhibitors include both natural and synthetic inhibitors, such as curcumin, resveratrol,
and epigallocatechin-3-gallate, for example. Batimastat, Marimastat, and Prinomastat are
some examples of synthetic inhibitors.

The use of MMP inhibitors in the treatment of cervical cancer is still in its early stages, and
additional research is required to determine the efficacy and safety of these inhibitors in
patients who have cervical cancer. In addition to this, there is a need for the development of
selective MMP inhibitors, which would target particular MMPs that are involved in the
progression of cervical cancer and angiogenesis.

Conclusion:

Cancer of the cervix is a significant public health issue that is prevalent among women all
over the world. MMPs and angiogenic markers, such as VEGF, play an important part in both
the progression of cervical cancer and the formation of new blood vessels. The dysregulation
of matrix metalloproteinases (MMPs) in cervical cancer has been linked to the stimulation of
angiogenesis and the growth of tumours.

The inhibition of MMPs represents an intriguing therapeutic strategy for the treatment of
cervical cancer. By halting the degradation of extracellular matrix (ECM) components and
the activation of pro-angiogenic factors, the inhibition of matrix metalloproteinases (MMPS)
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is hypothesised to inhibit tumour growth, invasion, and metastasis. To improve the efficiency
and safety of treatment options for cervical cancer, the development of selective MMP
inhibitors that target specific MMPs involved in cervical cancer progression and angiogenesis
IS required.

Reference

1. Di Cara G, Marabeti M, Musso R, Riili I, Cancemi P, Pucci Minafra I. New insights into the
occurrence of matrix metalloproteases-2 and-9 in a Cohort of Breast Cancer Patients and Proteomic
Correlations. Cells. (2018) 7:89. 10.3390/cells7080089 [

2. Valastyan S, Weinberg RA. Tumor metastasis: molecular insights and evolving paradigms. Cell.
(2011) 147:275-92. 10.1016/j.cell.2011.09.024 Scholar]

3. Seyfried TN, Huysentruyt LC. On the origin of cancer metastasis. Crit Rev Oncog. (2013) 18:43-73.
10.1615/CritRevOncog.v18.i1-2.40

4. Thiery JP. Epithelial-mesenchymal transitions in tumour progression. Nat Rev Cancer. (2002)
2:442-54.10.1038/nrc822

5. Yu D, Ye T, Xiang Y, Shi Z, Zhang J, Lou B, et al.. Quercetin inhibits epithelial-mesenchymal
transition, decreases invasiveness and metastasis, and reverses IL-6 induced epithelial-mesenchymal
transition, expression of MMP by inhibiting STAT3 signaling in pancreatic cancer cells. Onco Targets
Ther. (2017) 10:4719-29. 10.2147/0TT.5136840

6. Horejs CM. Basement membrane fragments in the context of the epithelial-to-mesenchymal
transition. Eur J Cell Biol. (2016) 95:427-40. 10.1016/j.ejcb.2016.06.002

7. Ehrmann RL, Knoth M. Choriocarcinoma: transfilter stimulation of vasoproliferation in the hamster
cheek pouch—studied by light and electron microscopy. J Natl Cancer Inst. (1968) 41:1329-41.

8. Bielenberg DR, Zetter BR. The Contribution of Angiogenesis to the Process of Metastasis. Cancer J.
(2015) 21:267-73. 10.1097/PP0.0000000000000138

9. Fukushima R, Kasamatsu A, Nakashima D, Higo M, Fushimi K, Kasama H, et al.. Overexpression of
translocation associated membrane protein 2 leading to cancer-associated matrix metalloproteinase
activation as a putative metastatic factor for human oral cancer. J Cancer. (2018) 9:3326-33.
10.7150/jca.25666

10. Miyake M, Goodison S, Lawton A, Gomes-Giacoia E, Rosser CJ. Angiogenin promotes tumoral
growth and angiogenesis by regulating matrix metallopeptidase-2 expression via the ERK1/2
pathway. Oncogene. (2015) 34:890-901. 10.1038/0onc.2014.

11. Saito T, Kasamatsu A, Ogawara K, Miyamoto I, Saito K, lyoda M, et al.. Semaphorin7A promotion
of tumoral growth and metastasis in human oral cancer by regulation of G1 cell cycle and matrix
metalloproteases: possible contribution to tumoral angiogenesis. PLoS ONE. (2015) 10:e0137923.
10.1371/journal.pone.0137923

12. Yamamoto A, Kasamatsu A, Ishige S, Koike K, Saito K, Kouzu Y, et al..Exocyst complex component
Sec8: a presumed component in the progression of human oral squamous-cell carcinoma by

25
© 2023, IRJET Volume: 05 Issue: 05 | May-2023



», . ) )
Ll-LYﬁI\] International Research Journal of Education and Technology

IRJEAT Peer Reviewed Journal
ISSN 2581-7795

secretion of matrix metalloproteinases. ] Cancer Res Clin Oncol. (2013) 139:533—-42. 10.1007/s00432-
012-1356-2

13. Mook ORF, Frederiks WM, Van Noorden CJF. The role of gelatinases in colorectal cancer

progression and metastasis. BiochimBiophys Acta Rev Cancer. (2004) 1705:69-89.
10.1016/j.bbcan.2004.09.006

26
© 2023, IRJET Volume: 05 Issue: 05 | May-2023



