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Abstract
This study was carried out to evaluate the expression of microsatellite protein (MLH1) on colorectal cancer specimen.
A total of 32 tissue specimens of colorectal carcinoma from Meena Histopathological and Pap smear Screening
Centre Jos and Federal staff Hospital Abuja were reviewed and analyzed Immunohistochemcially for the expressionof
MLH1 and MSH2 protein with colorectal cancer samples. Nineteen (59.3%) of colorectal cancer revealed negative
reaction to MLH1 protein and 17(53.1%) showed negative reaction to MSH2 protein, while 14(43.7%) showed
negative reaction to MLH1 and MSH2 protein (mismatch repair protein negative) indicating absence of DNA
mismatch repair protein. In 10 (31.2%) were positive reaction to MLH1protein (mismatch repair protein positive).
Fourteen (43.7%) showed moderate differentiated adenocarcinoma with haematoxylin and eosin technique while in
10(31.2%) were observed well differentiated adenocarcinoma as 8(25%) revealed poor differentiated adenocarcinoma
with the same technique. Four (28.5%) tissue specimens of moderate differentiated colorectal cancer showed stage II
of colorectal cancer with MLH1 protein and 1(7.1%) revealed stage III of colorectal cancer with MLH1 protein. In
3(30%) of well differentiated colorectal cancer were observed stage II of colorectal cancer with MLH1 protein and
2(20%) of same showed stage IV of colorectal cancer with MLH1 protein. Two (25%) poor differentiated
adenocarcinoma were stage II of colorectal cancer with MLH1 protein and 1(12.5%) showed stage IV of colorectal
cancer with MLH1 protein.
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Introduction

Colorectal cancer are those growths that
principally originate on the colon, rectum and
appendix, and are capable of spreading to other
parts of the body (National Cancer Institute,
2014).

This occurs due to mutations along the Wnt
signaling pathway. Adenomatous polyposis coli
gene (APC) is the common gene that is affected in
colorectal cancer. Adenomatous polyposis coli
gene produces adenomatous polyposis coli protein
that regulates the activity of -catenin protein in
the body (Behrens, 2005). -catenin if not
controlled by APC protein will bind to DNA and
activate more proteins that will lead to the
production of many abnormal cells (Behrens,
2005). There are some other mutations that cause
cells to grow abnormally and they include- those
of TP53 gene that produce P53 protein which
monitors division of cell and cells that have
defects in Wnt pathway (Markowitz, 2007). Most
times, these genes are not mutated, but other
protective proteins like BAX and SMAC are not
activated. Some genes such as RAS, RAP and
P13K which help during normal cell division are
over expressed in colorectal cancer due to
mutations (Dimitriadis et al., 2001).

Most colorectal cancer occur as a result of so
many factors like lifestyle, increase in age,
genetic disorders, diet and lack of physical
exercise (National Cancer Institute, 2014).

Familial adenomatous polyposis and the
hereditary non-polyposis colorectal cancer are
inherited conditions that cause colorectal cancer
which starts as a benign tumor and then grows to
cancerous cells (National Cancer Institute, 2014).

Globally more than one million people are
presented with colorectal cancer yearly
(Cunningham et al., 2010) and this resulted to
715,000 deaths in 2010, almost a double of
490,000 in 1990 (Lozano, 2012). In the year
2008, colorectal cancer was rated second most
common cancer among women and third most

common type of among men globally (Jemal et
al., 2011). Colorectal cancer is the fourth most
common cause of cancer deaths after cancer of
the lungs, cancer of the stomach and cancer of the
liver (WHO Cancer, 2011). Colorectal cancer is
more prevalent in developed countries than in the
developing ones. However, adequate statistics are
not available in developing countries like Nigeria,
because not all cancer-related deaths are
documented and reported(Aizaz et al., 2023;
Obeagu et al., 2021; Obeagu and Obeagu, 2023;
Obeagu et al., 2021; Ahiara et al., 2022; Obeagu
et al., 2022; Obeagu and Babar, 2021).

Mutation in the mut S homologs 2 gene accounts
for high percent of genetic defects that are
associated with the hereditary non polyposis
colorectal cancer. Mutations that associate with
hereditary non polyposis colorectal cancer are
widely spread in all domains of mut S homologs 2
gene and the functions of the mutations rely on
the crystal structure of the mut s which involve
protein-to-protein interaction stability, allosteric
regulation, MSH2 to MSH6 interface, and the
DNA binding (de Wind et al., 1995). Mut S
homologs 2 gene which is a member of mismatch
repair gene is assessed for its viability through
microsatellite instability biomarker test that
analyses the short sequence repeats that are very
hard for cells to produce without a normal
functioning mismatch repair system(Oforet al.,
2016; Obeagu and Obeagu, 2016; Obeagu et al.,
2016; Obeagu, 2018; Obeagu, 2018; Obeagu,
2018). Seventy one percent of hereditary non-
polyposis colorectal cancer patients show
microsatellite instability (Pitsikas et al., 2007).
Mut L homologs 1 protein produced from MLH1
gene, is a member of mismatch repair protein that
plays an important role in DNA repair and also in
correcting mistakes that are made during DNA
replication in preparation for cell division
(Andersen et al., 2012).

The repairs are done by removing the sections of
DNA which contains mistake and replacing it
with the corrected DNA sequence (Wang et al.,
2001).
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This work intends to determine the stages of
colorectal carcinoma through the expression of
microsatellite proteins (MLH1 and MSH2) on
colorectal cancer tissue.

Materials and Methods

Ethical Clearance

Before conducting the research, ethical clearance
was obtained from National Hospital ethical
committee. Ethical consideration were applied
during sampling and analysis stages of the
project.

Methods

All the methods used in this work were done
following the protocols as prescribed by
immunohistochemcial staining procedures.

Sample Collection

The record books of histopathology laboratories
of Meena Histopathology Laboratory and Pap
Smear Screening Centre Jos and those of Federal
Staff Hospital Abuja, were reviewed and thirty
two (32) tissue blocks, (20 and 12 samples
respectively) diagnosed of colorectal carcinoma
were selected and reprocessed, sectioned on
microtome and collected on microscopic slides
and stained with haematoxylin and eosin and
MLH1 proteins

Immunohistochemical Staining Method

Avidin-biotin complex method (Hsu et al.,
1981)

A cut sections of about 2 microns thick each from
the 32 tissue blocks were made. The sections were
fixed in hot plate for one hour and further
dewaxed in xylene and then taken through
descending grades of alcohols (100%, 90% and
70%)  to hydrate it and finally to water. The
sections were treated in antigen retrieval buffer
(citrate acid PH 6.0) and boiled in pressure cooker
at 1000C for 25 minutes. The sections were dipped

into deionized water and blocked with
endogenous peroxidase using peroxidase block
for 15 minutes, and rinsed in phosphate buffer
saline and block with protein using protein block
(Avidin) for 15 minutes. The sections were rinsed
in phosphate buffer saline and blocked with biotin
using biotin block for 15 minutes and rinsed in
phosphate buffer saline, and incubated with
MLH1 and MSH2 protein (primary antibody) for
60 minutes.

The sections were rinsed in phosphate buffer
saline and incubated with post primary antibody
for 15 minutes. After rinsing the sections with
phosphate buffer saline, the sections were
incubated with polymer for 15 minutes and rinsed
in phosphate buffer saline, and incubated with
diaminobenzidine (DAB) for 4 minutes and the
colour changes were observed. The sections were
rinsed in deionized water and counter-stained
with haematoxylin for 2 minutes, Blued in scoth’s
tap water, dehydrated in ascending grades of
alcohol and allowed to dry. DPX was used to
mount the section and covered with coverslip and
examined microscopically. The immunohisto
chemical method demonstrated showed different
levels of positive reaction in the nucleus of the
cancer cells, which corresponds to the various
levels of brown colour.

Haematoxylin and Eosin Staining Method
(Bohmer and Fischer in 1876).

Cut sections of 2 micron thick from the tissue
blocks were made, dewaxed and taken through
descending grades of alcohol. The sections were
stained with haematoxylin for 15 minutes and
rinsed in water. The sections were further
differentiated in 1% acid alcohol, rinsed in water
and blued in tap water for 5 minutes. The sections
were stained with eosin for 2 minutes and rinsed
in water, dehydrated by passing through 90%
alcohol for 15 seconds, absolute I for 15 seconds
and absolute II for 15 seconds.  The sections were
cleared in xylene, mounted with DPX and
examined microscopically.
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Histopathologic Evaluation Posh formular was used in grading the work
according to World Health Organization criteria
(Jass and Sobin, 1989).

The formula is stated thus:

0 + 0 = 0 = Negative control
3    5         8

1 + 0 = 1
3    5 8
1 + 1 = 2
3      5           8 Mild positive control (Stage II)
2 + 1 = 3
3      5           8
1 + 3 = 4
3    5 8

2 + 3 = 5
3     5        8                        Moderate positive control (Stage III)
3 + 3 = 6
3     5        8

3 + 4 = 7
3    5         8                         Strong or high positive control (Stage IV)
3 + 5 = 8
3    5         8

Results
Table 1: Expression of MLH1 protein in colorectal cancer

Haematoxylin and eosin
features

Number of
tissue
sections

Number
positive

Percentage
positive
(%)

Number
negative

Percentage
negative
(%)

Moderate differentiated
adenocarcinoma (MDA)

14 5 35.7 9 64.2

Well differentiated
adenocarcinoma (WDA).

10 5 50 5 50

Poor differentiated
adenocarcinoma (PDA)

8 3 37.5 5 62.5

Total 32 13 40.6 19 59.3
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Discussion

Colorectal cancer is an autosomal dominant
condition due to germ line mutations in DNA
mismatch repair protein in particular MLH1

protein. MLH1protein is a DNA mismatch repair
protein that helps to trace and fix mistakes made
during DNA replication (Anderson et al., 2012).

From this work immunohistochemical analysis
were used to expressed MLH1 protein and MSH2

protein in colorectal cancer specimen.

Out of 32 tissue specimens analyzed with
immunohistochemical method 13(40.6%)
specimens showed positive expression to MLH1

protein and 19(59.3%) specimen showed negative
expression to MLH1 protein This is in agreement
with the work of Vasen et al.,(2007) which
reported that  Ninety percent (90%) of hereditary
non-polyposis colorectal cancer showed mutation
of MLH1protein.

This result is not accordance with the report
stipulated by Lynch et al., (2008), which said that
colorectal cancer characterized with mismatch
repair deficiency are only associated with older
age.

This work, reviewed that immunohistochemical
analysis of MLH1 protein is accurate and suitable
for examination of DNA mismatch repair status,
suitable for large-scale investigation and it
provides useful prognostic information for the
management of stage II, III and stage IV of
colorectal cancer patient (Benson et al., 2004;
Zaniboni and Labianca, 2004).

Conclusion

The findings that different molecular pathways
are involved in colorectal cancer development
have helped researchers build different models
and understand how colorectal cancer initiates
and progresses. However, the application of
molecular marker (MLH1) on diagnosis is now
facilitating the understanding on colorectal
cancer behaviour, prognosis and response to

treatment. The results from this study shows that
the immunohistochemical test for MLH1 protein
showed a rapid and reliable method for the
detection of the larger majority of mismatch
repair defect in colorectal carcinoma.

References

Anderson, S. D., Liberti, S. E., Lutzen, A., Drost,
M., Bernstein, I., Nilbert, M., Dominguez,
M., Nystrom, M., Hansen, T. V.,
Christoffersen, J. W., Jager. A. C., de
Wind. N., Nielsen. F. C., Torring. P. M.
and Rosmussen. L. J. (2012). Functional
characterization of MLH1 missense
variants identified in Lynch Syndrome
patients. Human. Mutantion,33 (12):
1647-1655.

Behrens, J. (2005). The role of the wnt signalling
pathway in colorectal tumorigenesis,
biochemical society transaction, volume
33 part 4.

Benson A. B., III Schrag D. and  Somerfield M. R.
(2004). American society of clinical oncology
recommendation on adjuvant chemotherapy for
stage II colon cancer. Journal Clinical
oncology, 22: 3408-3419.

Cunningham, D., Atkin, W., Lenz, H. J.,  Lynch,
H.T., Minsky, B., Nordlinger, B. and
Starling N. (2010).  Colorectal cancer .
Lancet 375 (9719): 1030-1047.

de Wind, N., Dekker, M., Berns, A., Radman, M.
and te Riele, H. (1995). Inactivation of the
mouse MSH2 gene results in mismatch
repair deficiency, methylation tolerance,
hyperrecombination, and predisposition to
cancer. Cell, 82(2): 321-330.

Dimitriadis, A., Vincan E., Mohammed I. M.,
Roczo N., Philips, W. A. and Baindur-
Hudson, S. (2001). Expression of wnt
genes in human colon cancers. Cancer
letters,166 (2): 185-191.

Jass, J. R. and Sobin, L. H. (1989). Histological
classification of tumours. Histological typing of
intestinal tumour Berlin, Germany, Springer-
verlag. (ed 2).



Int. J. Adv. Res. Biol. Sci. (2023). 10(3): 144-150

149

Jemal, A, Bray F, Center M. M., Ferlay J., Ward E. and
Forman D. (2011). Global cancer statistics.
CA: Cancer Lin. 61: 69-90.

Lozano, R. (2012). “Global and regional mortality
from 235 causes of death for 20 age
groups in 1990 and 2010: a systematic
analysis for the Global Burden of Disease
Study 2010”. Lancet. 380 (9859): 2095-
128.

Lynch, H. T., Lynch, J.F, Lynch, P.M. and
Attard, T. (2008). Hereditary colorectal
cancer syndromes: molecular genetics,
genetic counseling, diagnosis and
management. Family Cancer, 7:27-39.

Markowitz S.D.  (2007). Aspirin and colon
cancer— targeting prevention.
NationalEngland Journal of Medicine,
356:2195-2198.

National Cancer Institute  (2014). Colorectal
Cancer Prevention, Retrieved 29 June
2014.

Pitsikas, P, Lee, D. and Rainbow, A.J. (2007).
"Reduced host cell reactivation of oxidative
DNA damage in human cells deficient in
the mismatch repair gene hMSH2".
Mutagenesis. 22(3): 235-43.

Vasen, H.F., Moslem ,G., Alonso, A., Bernstein,
L, Bertario, L., Blanco, L., Burn, J.,
Capella, G., Engel, C. and Frayling, I.,
(2007). Guidelines for the clinical
management of Lynch syndrome
(hereditary non- polyposis cancer)
Journal of  Medicine Genetics, 44:353-
362.

Wang, Q., Zhang, H., Guerrette, S., Chen, J., Mazurek,
A., Wilson, T., Slupianek, A., Skorski, T.,
FIshel, R. and Greene, M. I. (2001). Adenosine
Nucleotide Modulates the Physical Interaction
between hMSH2 and BRCA1. Oncogene, 20
(34): 4640 - 4649.

WHO, (2011). Cancer. World Health
Organization. Retrieved January 5,

2011.
Zaniboni, A. and Labianoa, R. (2004). Aduvant therapy

for stage II colon cancer. An elephant in the
living room. America Oncology, 15: 1310-
1318.

Aizaz, M., Khan, M., Khan, F.I., Munir, A.,
Ahmad, S. and Obeagu, E.I. (2023).
Burden of Breast Cancer: Developing
Countries Perspective. International
Journal of Innovative and Applied
Research 11 (1): 31-37.

Obeagu, E.I., Babar, Q., Vincent, C. C.
N., Udenze, C.L, Eze, R. Okafor,
C.J., Ifionu, B. I., Amaeze, A.
A. and Amaeze, F.N. (2021) Therapeutic
Targets in Breast Cancer Signaling: A
Review. Journal of Pharmaceutical
Research International, 33 (56A): 82-99

Obeagu, E.I. and Obeagu, G.U. (2023). An update
on premalignant cervical lesions and
cervical cancer screening services among
HIV positive women. J Pub Health Nutri.
6(2):141

Obeagu, E.I., Babar, Q., Vincent, C.C.N.,
Anyanwu, C.O. and Uduchi, I.O. (2021).
Advances in Therapeutic Strategies of
Immunotherapy in Cancer Treatment.
World Journal of Pharmacy and
Pharmaceutical Sciences. 10 (8): 2144-
2164.

Ahiara, C., Onyeakolam, I., Nwosu, D., Ikaraoha,
I., Nwadike, C. and Obeagu, E. (2022).
Evaluation of Some Heavy Metals in
Prostate Cancer Patients in
Enugu. Madonna University Journal of
Medicine and Health Sciences ISSN:
2814-3035, 2(1), 123-133.

Obeagu, E.I., Muhimbura, E., Kagenderezo, B.P.,
Nakyeyune, S. and Obeagu, G.U. (2022)
An Insight of Interleukin -6 and
Fibrinogen: In Regulating the Immune
System. J Biomed Sci. 11(10): 83.

Obeagu, E.I. and Babar, Q. (2021). Acute
Myeloid Leukaemia (AML): The Good,
the Bad, and the Ugly. Int. J. Curr. Res.
Med. Sci. 7(7): 29-41. DOI:
http://dx.doi.org/10.22192/ijcrms.2021.07.
07.004

Ofor, I. B., Obeagu, E. I., Ochei K.C. And Odo,
M. (2016). Evaluation of Superoxide
Dismutase, Glutathione, Vitamins C, E
and Trace Element Status in Prostate
Cancer Patients In Orlu Teaching



Int. J. Adv. Res. Biol. Sci. (2023). 10(3): 144-150

150

Hospital, Imo State.  Int. J. Curr. Res.
Chem. Pharm. Sci. 3(2): 29–44.

Obeagu, E. I. and Obeagu, G.U. (2016). A review
on haematological profile in menstruating,
premenopausal and menopausal women.
Int. J. Adv. Res. Biol. Sci. 3(11): 92-108.
DOI:
http://dx.doi.org/10.22192/ijarbs.2016.03.
11.011

Obeagu, E. I., Obeagu, G.U. and Odo, E. (2016).
A Review on exercise and blood cells. Int.
J. Adv. Multidiscip. Res. 3(11): 70-75.

Obeagu, E.I. (2018). A Review on Health
Benefits of Exercise. Int. J. Curr. Res.
Biol. Med. 3(5): 83–89. DOI:

http://dx.doi.org/10.22192/ijcrbm.2018.03.
05.018

Obeagu, E.I.. (2018). A Review on insulin and
vitamin D in pre menopausal and
menopausal women. Int. J. Curr. Res.
Med. Sci. 4(2): 109-122. DOI:
http://dx.doi.org/10.22192/ijcrms.2018.04.
02.018

Obeagu, E.I.. (2018). The role of Hypoxia-
inducible factors in Tumourigenesis: A
Review. Int. J. Curr. Res. Biol. Med. 3(1):
70-76. DOI:
http://dx.doi.org/10.22192/ijcrbm.2018.03.
01.009

How to cite this article:
Chukwunalu Igbudu Umoke, Chukwudum Collins Umoke, Paul Orieji, Jonathan Madukwe, Umi
Omar Bunu and Emmanuel Ifeanyi Obeagu. (2023). The demonstration of expressed microsatelite
protein (MLH1) on colorectal carcinoma tissue. Int. J. Adv. Res. Biol. Sci. 10(3): 144-150.
DOI: http://dx.doi.org/10.22192/ijarbs.2023.10.03.017

Access this Article in Online
Website:
www.ijarbs.com

Subject:
Medical Sciences

Quick Response Code

DOI:10.22192/ijarbs.2023.10.03.017


