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ABSTRACT

The study on levels of some colorectal cancer associated antigens/markers in newly diagnosed colorectal cancer
patients with different ABO blood group was carried out at Federal Medical Centre, Yenagoa. A total of one
hundred subjects with different ABO blood groups comprising fifty newly diagnosed colorectal cancer patients
(16 of group A, 20 of group B and 14 of group O) and fifty control subjects (17 of group A, 18 of group B and 15
of group O), within the age bracket of 40-70 years were recruited for the study. Samples of blood were collected,
prepared by standard methods and sera stored at -20°c prior to use. Analysis was done using immunoturbidimetric
assay, enzyme linked immunosorbent assay (ELISA) and gas chromatography-mass spectrometry techniques. Data
obtained were subjected to statistical analysis using one way analysis of variance (ANOVA). The results obtained
showed that there was a significant increase (p<0.05) in CEA value of male CRC group A, female CRC group A,
male CRC group B, female CRC group B, male CRC group O and female CRC group O when compared to their
control subjects respectively. The Butyric acid of male CRC group A, female CRC group A, male CRC group B,
female CRC group B, male CRC group O and female CRC group O decreased significantly (p<0.05) when
compared to their control subjects respectively. There was a significant decrease (p<0.05) in Propionic acid of
male CRC group A, female CRC group A, male CRC group B, female CRC group B, male CRC group O and
female CRC group O when compared to their control subjects respectively. A significant decrease (p<0.05) was
observed in Interleukin-6 of male CRC group A and female CRC group A when compared to their control
subjects. The Interleukin-8 showed a significant difference (p<0.05) in male CRC of both group B and O when
compared to their control subjects. The patients of blood group B have the highest value in CEA followed by
blood group O and blood group A patients respectively. Similarly, it was observed that patients with blood group
B have the lowest values in short chain fatty acids followed by blood group O and blood group A patients. This
could predict a more survival rate for colorectal cancer patients with blood group A and less survival rate for blood
group B colorectal cancer patients. Therefore, this study concludes that there are observable changes in the CEA
and short chain fatty acids of newly diagnosed CRC patients with different ABO blood groups attending Federal
Medical Centre, Yenagoa.

KEYWORDS: Colorectal Cancer, ABO blood group, Interleukin, Carcinoembryonic Antigen, Short Chain Fatty
Acids.

INTRODUCTION

moved from infectious diseases to non-communicable

Cancer is defined as a state whereby some cells begin to
grow out of natural processes in particular
conditions.™!Some of the signs and symptoms of cancer
includes blood in the stool, weight loss, a change in
bowel movements and feeling tired all the time.[
According to Babai,! in Iran, cancer is acknowledged as
the third foremost cause of death after heart disease and
accidents as major causes of death in humans have now

www.ejbps.com

ones.

According to National Cancer Institute, colorectal cancer
(CRC), which is also called bowel cancer and/or colon
cancer, is the development and multiplication of cancer
from the colon or rectum (parts of the large intestine)./?
Colorectal cancer (CRC) is one of the main causes of
death due to tumorous condition in Western societies and
the occurrence of CRC is increasing worldwide.” The
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predominance of CRC is spurred by dietary factors,
demographics, age, lifestyle and family history.
Recently, some researchers have identified interleukin-6
(IL-6) in CRC pathogenesis. Various authors have
extensively researched about interleukin-6 with various
findings. Naka!® described 1L-6 as a pleiotropic cytokine
with a wvast biological effects which includes
autoimmune, cancerogenic and inflammatory. Chung and
Chang,™ showed that serum level of IL-6 is elevated in
CRC patients and corresponded with the size of the
tumor. Apart from IL-6, IL-8 is also a recognized pro-
inflammatory cytokine and significant chemo-attractant
factor for leukocytes. Furthermore, according to
Baggiolini and Clark-Lewis, IL-8 was revealed to
contribute to the development of cancer through its
ability as a motogenic, angiogenic and mitogenic factor.
Moreover, Kaminskal® established a rise in cancer tissue
and serum IL-8 levels in CRC patients.

Carcinoembryonic antigen (CEA) is well known to be
one of the most extensively used tumor markers
universally. Various articles have suggested its main
claim to mostly as diagnostic profile for gastrointestinal
cancers, mostly in colon adenocarcinoma. The
measurement of serum CEA has been widely used for
postoperative surveillance because of the frequent
increase in serum CEA level several months before
recurrence is detected on conventional imaging
studies.*” The sensitivity and specificity of serum CEA
for the detection of recurrence are thus low because of
the irregularities of CEA recurrence in CRC patients.!*

Various reports have suggested the risk of developing
CRC to be associated with diminished production of
short chain fatty acids (SCFAS) due to alterations in the
intestinal microbiota. Furthermore, some dietary factors
like secondary bile acids and ingested fat have been
reported to promote tumors a contrast to fiber which has
been shown to induce activities against tumors.* Short-
chain fatty acids (SCFA) which are the main secondary
products of fiber fermentation in the gastrointestinal tract
have been demonstrated to prompt inhibition of growth
and terminal differentiation in a wide range of human
colon cancer cell lines.*? Colonocytes have been shown
to use butyrate, propionate and acetate which are the
major SCFAs as energy sources a disparity to
transformed CRC cells which chiefly experience aerobic
glycolysis. CRC cells show increased sensitivity to
SCFAs, in comparison to normal colonocytes, thus
implying they play a key role in cell homeostasis.

The ABO blood types are defined by carbohydrate
moieties displayed on the surface of red blood cells and
attached to a protein backbone, known as the H
antigen.™® They are medically the most relevant blood
types. The ABO antigens are highly expressed on the
surface of epithelial cells of the gastrointestinal,
urogenital tract, sensory neurons, platelets and
bronchopulmonary in addition to their appearance on the
red blood cells surface.™ The term histo-blood group
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ABO is mostly used to show the ubiquitous distribution
of ABO antigens. It is biologically plausible that the
clinical relevance of the ABO system could go beyond
immune-haematology, transfusion and transplantation
medicine. Modifications in intercellular adhesion,
immune-surveillance and membrane signaling, as a result
of alterations in surface glycoconjugates could have
important implications for the growth of cancer.™™ This
finding has induced a great amount of research that
examined the relationship between ABO blood type and
risk of cancer.

Colon cancer been the most prevalent gastrointestinal
cancer is the main cause of death in developed and
developing countries like Nigeria.l* Nevertheless, it is
acknowledged recently that gene abnormalities and
genetic factors are a major contributor especially at
young ages.' One of the most crucial and absolute
factors in this respect is the individuals genetic
background and blood type. This is because blood group
has an effect on behaviors and plays a major role in
illness and mental health.™*”]

A better knowledge of the environmental and genetic
factors affecting colorectal cancer can improve the
prevention, treatment and recovery process. Other
research has shown blood group, as a major genetic
factor, to play an important role in the occurrence and
prevalence of cancer.

A genome-wide association study (GWAS) recently
revealed the involvement of genetic variation in the ABO
locus of 9934 to pancreatic carcinogenesis™® but such
notable association has not been identified for CRC.
There are little or no studies on the association of ABO
antigen expression either on erythrocyte or tumor cell
and genetic factors in colorectal cancer, hence the
aptness of this study. This research was aimed to
evaluate the levels of some colorectal cancer associated
antigens/markers in newly diagnosed colorectal cancer
patients with different ABO blood group in Yenagoa.

2. MATERIALS AND METHODS

A. Study Area

This study was conducted at the Federal Medical Centre
Yenagoa, in Bayelsa State. Yenagoa is the capital and
seat of power of Bayelsa State in South South Nigera. It
has an area of 706km? and official human population
fi(j;ure of 352,285 humans according to 2006 census data.
911t lies on latitude 4°55°29” N, longitude 6°15°51” E.
The city enjoys an annual average rainfall of
2899mm/annum and a relative humidity of 90%.

B. Advocacy, Mobilisation, and Pre-Survey Contacts
A letter of introduction from my department and an
application letter were presented to the research ethics
committee of Federal Medical Centre, Yenagoa, Bayelsa
State. Ethical approval was granted and obtained. Before
commencement, the informed consents of the
participants were also obtained before enrollment into
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the study. They were assured of confidentially of the
information obtained from them during and after the
study.

C. Experimental/Study Design .

A total of 100 subjects with different ABO blood group
between the ages of 40-70 (both male and females) were
recruited for this study; this included 50 newly diagnosed
CRC patients (16 of group A, 20 of group B and 14 of
group O) who are attending gastroenterology/surgical
clinic at the gastroenterology department of the F.M.C
Yenagoa and 50 apparently healthy subjects with
different ABO blood group (17 of group A, 18 of group
B and 15 of group O) and no history of colorectal cancer
who are age-matched with the test subjects which will
serve as controls. The patients were those who have had
a proper diagnosis of colon cancer following a lower
gastrointestinal colonoscopy

D. Criteria for Selection

i. Inclusion Criteria

a. Newly diagnosed patients with colorectal cancer
(between 0 to 6 months).

b. Patients between the ages of 40-70years.

c. Those who gave their consent for the research.

ii. Exclusion Criteria

a. Patients below the age of 40 years

b. Populations with personal history of inflammatory
bowel disease, family history of CRC, and known
genetic susceptibility syndromes (e.g., Lynch
Syndrome).

E. Data Collection
Data was collected through use of questionnaire and
biochemical analysis of blood sample.

Questionnaire

Structured questionnaire was employed for data
collection. The questionnaire was designed for
demographic data such as age, sex, marriage status,
cigarette and alcohol consumption (yes/no), prescribed
drugs, medical history e.t.c.

The essence was to achieve accurate, relevant, timely
and unbiased result.

F. Sample Collection

Six (6) millilitre of blood sample was collected
aseptically from all subjects by venipuncture technique
from the cubital fossa. Two (2) milliliters was discharged
into labeled EDTA bottle while four (4) millilitres into
well labeled plain test tubes. The samples in the labeled
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plain were allowed to clot and then all centrifuged at
4,000 rpm for 10 minutes. The sera was then transferred
into properly labeled plain tubes and stored at -20°C until
assayed.

G. Laboratory Analysis

a. Determination of Carcinoembryonic Antigen by
Immunoturbidimetric Assay (RayBiotech Life, 3607
parkway lane, suite 200 Peachtree Corners, GA 30092
united states).

Procedure:
The manufacturer’s instructions were strictly adhered to.

b. Determination of Butyric Acid by Enzyme-Linked
Immunosorbent Assay (Elabscience Biotechnology,
14780 Memorial Drive, Suite 216, Houston, Texas
77079).

Procedure:
The manufacturer’s instructions were strictly adhered to.

c. Determination of Interleukin 6 (IL-6) by Enzyme-
Linked Immunosorbent Assay (Elabscience
Biotechnology, 14780 Memorial Drive, Suite 216,
Houston, Texas 77079).

Procedure:

The manufacturer’s instructions were strictly adhered to.

d. Determination of Interleukin 8 (IL-8) by Enzyme-
Linked Immunosorbent Assay (Elabscience
Biotechnology, 14780 Memorial Drive, Suite 216,
Houston, Texas 77079).

Procedure:

The manufacturer’s instructions were strictly adhered to.

e. Determination of Propionic Acid by Gas
Chromatography-Mass Spectrometry (Molbase
Biotechnology, Floor 4-5, Building 12, no 1001, North
Qingzhou Road, Xuhui District, Shanghai, China).

Procedure
The manufacturer’s instructions were strictly adhered to.

H. Statistical Analysis

All values were expressed as mean * Standard deviation
(SD) using SPSS version 21.0. All data generated from
this study were statistically analyzed using one way
Analysis of variance (ANOVA). Results were displayed
in tables. A correlation analysis was also considered. The
5% (<0.05) level of significance was adopted for
significance.
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3. RESULTS

Table 4.1: Mean + SD values of Levels of Carcinoembryonic antigen, Butyric acid, Propionic acid, Interleukin-
6, and Interleukin-8 in newly diagnosed male CRC patients and male healthy individuals (controls) of blood
group A.

Parameters CRC Patients | Control Subjects | F-value | P-value
n=50 n=50

CEA (ng/ml) 30.84+1.95 1.98+0.15 12.862 0.000

Butyric Acid (pg/ml) 1.26+0.44 6.04+0.21 1.710 0.000

Propionic Acid (ug/ml) 1.98+0.17 8.91+0.40 31.992 0.000

Interleukin-6 (pg/ml) 4.37+1.01 6.04+0.71 3.153 0.002

Interleukin-8 (pg/ml) 9.35%1.34 10.25+1.05 0.008 0.156

Table 4.2 Mean + SD values of Levels of Carcinoembryonic antigen, Butyric acid, Propionic acid, Interleukin-6,
and Interleukin-8 in newly diagnosed female CRC patients and female healthy individuals (controls) of blood
group A.

CRC Patients | Control Subjects P-

Parameters _ _ F-value

n=50 n=50 value
CEA (ng/ml) 34.42+1.13 1.98+0.99 16.195 0.000
Butyric Acid (ug/ml) 1.83+0.37 6.13+0.47 0.740 0.000
Propionic Acid (ug/ml) 1.92+0.34 8.72+0.37 0.791 0.000
Interleukin-6 (pg/ml) 4.79+0.85 6.93+0.87 0.006 0.000
Interleukin-8 (pg/ml) 10.57+1.12 10.04+0.66 1.574 0.271

Table 4.3: Mean * SD values of Levels of Carcinoembryonic antigen, Butyric acid, Propionic acid, Interleukin-6,
and Interleukin-8 in newly diagnosed male CRC patients and male healthy individuals (controls) of blood group
B.

CRC Patients | Control Subjects | F-value | P-value
Parameters _ _
n=50 n=>50

CEA (ng/ml) 87.57+3.42 3.88+0.57 5.318 0.000
Butyric Acid (ug/ml) 0.17+0.07 6.16+0.75 46.820 0.000
Propionic Acid (ug/ml) 1.03+0.12 8.21+0.52 16.738 0.000
Interleukin-6 (pg/ml) 4.88+0.39 4.79+0.45 0.462 0.692
Interleukin-8 (pg/ml) 10.17+0.69 11.59+0.82 0.631 0.002

Table 4.4 Mean % SD values of Levels of Carcinoembryonic antigen, Butyric acid, Propionic acid, Interleukin-6,
and Interleukin-8 in newly diagnosed female CRC patients and female healthy individuals (controls) of blood
group B.

p CRC Patients | Control Subjects | F-value | P-value
arameters _ _
n=50 n=50

CEA (ng/ml) 128.55+6.41 3.37+0.76 4.870 0.000
Butyric Acid (ug/ml) 0.22+0.56 6.57+0.66 12.848 0.000
Propionic Acid (ug/ml) 1.02+0.10 7.86+0.48 48.696 0.000
Interleukin-6 (pg/ml) 5.08+0.37 5.09+0.53 3.097 0.928
Interleukin-8 (pg/ml) 10.89+0.84 11.42+1.06 0.105 0.215

Table 4.5 Mean + SD values of Levels of Carcinoembryonic antigen, Butyric acid, Propionic acid, Interleukin-6,
and Interleukin-8 in newly diagnosed male CRC patients and male healthy individuals (controls) of blood group
O.

p CRC Patients | Control Subjects | F-value | P-value
arameters _ _
n=50 n=50

CEA (ng/ml) 0.62+0.08 1.72+0.73 0.140 0.000
Butyric Acid (ug/ml) 0.62+0.08 6.28+0.64 8.505 0.000
Propionic Acid (ug/ml) 1.69+0.33 8.02+0.34 0.047 0.000
Interleukin-6 (pg/ml) 5.02+0.12 4.96+0.48 10.053 0.768
Interleukin-8 (pg/ml) 10.16+0.55 11.53+0.63 0.195 0.000
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Table 4.6 Mean + SD values of Levels of Carcinoembryonic antigen, Butyric acid, Propionic acid, Interleukin-6,
and Interleukin-8 in newly diagnosed female CRC patients and female healthy individuals (controls) of blood
group O.

CRC Patients | Control Subjects | F-value | P-value
Parameters _ _
n=50 n=50

CEA (ng/ml) 70.27+1.40 1.82+0.36 6.289 0.000
Butyric Acid (ug/ml) 0.67+0.05 6.43+0.73 0.000 0.000
Propionic Acid (ug/ml) 1.75+0.38 8.01+0.42 10.468 0.000
Interleukin-6 (pg/ml) 5.05+0.15 4.94+0.45 6.555 0.582
Interleukin-8 (pg/ml) 8.65+4.28 11.26+0.59 5.657 0.110

Table 4.7 Mean + SD values of Levels of Carcinoembryonic antigen, Butyric acid, Propionic acid, Interleukin-6,
and Interleukin-8 in newly diagnosed CRC patients among the various blood groups.

Parameters Group A Group B Group O | F-value | P-value
CEA (ng/ml) 32.75+2.38 112.16+21.27 | 71.26+1.49 | 140.953 0.000
Butyric Acid (pg/ml) 1.56+0.49 0.20+0.07 0.64+0.07 | 103.338 0.000
Propionic Acid (pg/ml) 1.95+0.27 1.02+0.11 1.72+0.34 | 70.180 0.000
Interleukin-6 (pg/ml) 4.59+0.92 4.99+0.38 5.02+0.13 2.750 0.075
Interleukin-8 (pg/ml) 10.00+1.34 10.60+0.84 9.46+2.89 1.680 0.198

Table 4.8 Post Hoc (Turkey LSD Test) Comparison of Carcinoembryonic antigen (CEA), Butyric acid (C4),
Propionic acid (C3), Interleukin-6 (IL-6), and Interleukin-8 (IL-8) in newly diagnosed CRC patients between the
various blood groups.

Blood groups | CEA (ng/ml) | C3 (ug/ml) | C4(ug/ml) | IL-6 (pg/ml) | IL-8 (pg/ml)
Group AvsB 0.000? 0.000? 0.000? 0.0442 0.326°
Group Avs O 0.000? 0.015 0.000? 0.051" 0.422b
Group Bvs O 0.0002 0.0002 0.000? 0.883 0.077°

The *mean difference is significant at the 0.05 level.
*The mean difference is not significant at the 0.05 level.
N.B: C3= propionic acid
C4=butyric acid

Table 4.9 Pearson correlation of serum Carcinoembryonic antigen (CEA) with Butyric acid (C4), Propionic acid
(C3), Interleukin-6 (IL-6), and Interleukin-8 (IL-8) in newly diagnosed CRC patients.

Dependent Variables n r-value | P-value
Butyric Acid (pg/ml) 50 -0.794** | 0.000
Propionic Acid (ug/ml) 50 -0.810** | 0.000
Interleukin-6 (pg/ml) 50 0.313* 0.030
Interleukin-8 (pg/ml) 50 0.220 0.133

** Correlation is significant at the 0.01 level (2-tailed).
* Correlation is significant at the 0.05 level (2-tailed).

4. DISCUSSION detachment from the extracellular matrix) therefore,

The findings of the study revealed that carcinoembryonic
antigen (CEA) was significantly increased (p<0.05) in
the various ABO blood group of newly diagnosed
colorectal cancer patients (CRC) when compared with
the control. This observed significant increase was
consistent for both male and female newly diagnosed
colorectal cancer patients. This observation could be
linked to various publications that suggested that as CEA
exist in normal colorectal mucosa, increased proliferation
of cells would result to increased concentration due to
expression of carcinoembryonic antigen in colon mucosa
cells®  Furthermore, Thomas®! reported that
carcinoembryonic antigen (CEA) are involved in
increased metastatic potential, intercellular adhesion and
protection against anoikis (apoptosis associate with cell
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carcinoembryonic antigen (CEA) would be increased in
condition of increased cellular activities such as cancer.
In addition, carcinoembryonic antigen (CEA) has been
extensively used as a special tumor marker of colorectal
cancer and there has been strong association suggesting
an inter play with the dysregulation of the enzymatic
activity of the ABO glycosyltransferase, which are
specifically involved in the processes of intercellular
adhesion and cellular membrane signaling as well as in
the immune response to the host.”? The alteration of
these surface molecules promotes the process of
malignancy.®!

The observed findings of this study showed a significant

decrease (p<0.05) in the concentration of the short chain
fatty acid (butyric acid and propionic acid) in the various
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ABO blood groups of newly diagnosed colorectal cancer
patient when compared with the control. The observed
significant decrease was seen in both male and female
CRC patients. The suggested possible mechanism is
alterations of the intestinal microbiota by cancer
proliferation process which directly induces decreased
production of short chain fatty acids (butyric acid and
propionc acid). However, dietary factors such as
secondary bile acids and ingested fat have been shown to
promote tumors, whereas short chain fatty acids which
are the major secondary products of fibre fermentation in
the gastrointestinal tract and have been shown to induce
the inhibition of growth and terminal differentiation in a
variety of human colon cancer cell lines.”"! These short
chain fatty acids have also been shown to promote
healthy colonic epithelial cells.®®!

Furthermore, the findings of the study also revealed a
significant (p<0.05) decrease in the concentration of
interleukin-6 for both male and female CRC patients of
blood group A when compared with the control. There
was also a significant decrease (p<0.05) in the
concentration of interleukin-8 for the male CRC patients
of blood group B and male CRC patients of blood group
O when compared with their various control groups
respectively. Similarly, a decrease in the concentration of
interleukin-8 for the female CRC patients of blood group
B and female blood group O was observed but
statistically non-significant (p>0.05). Although these
findings are not in consonance with reports by Kollmal®
and that of Chung and Chang,["! where they reported
Interleukin-6 and interleukin-8 as an important tumor
promoting factor in colorectal cancer and thus are
expressed in colon cancer cells. There is a possibility of
increased production of anti-inflammatory protein in the
early stage of cancer which suppressed the production of
interleukin-6 and interleukin-8.

Comparison of the different ABO blood groups of newly
diagnosed CRC patients against the various
antigens/markers showed that CEA, propionic acid and
butyric acid were all statistically significant (p<0.05),
whereas interleukin-6 and interleukin-8 were statistically
non-significant (p>0.05). These observed statistically
significant differences were clinically significant at 95%
confidence level.

Pearson correlation of the serum CEA with propionic
acid, butyric acid, interleukin-6 and interleukin-8 showed
some variations. This variation could probably be
attributed to the difference in their mechanism of action.
The serum propionic acid (p=0.000, r= -0.794**) and
butyric acid (p=0.000, r= -0.810**) showed a significant
negative correlation with CEA in newly diagnosed CRC
patients. Furthermore, the serum interleukin-6 (p=0.030,
r= 0.313*) showed moderate positive relationship while
interleukin-8 (p=0.133, r= 0.220) was not significantly
correlated with CEA in newly diagnosed CRC patients.
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5. CONCLUSION

The findings of this study revealed significant changes in
the antigens/markers of newly diagnosed CRC patients
with different ABO blood group. CEA levels increased
in all the ABO blood groups of CRC patients and there
was also a decrease in short chain fatty acids (butyric
acid and propionic acid) of CRC patients with different
ABO blood group. There was also a strong negative
correlation between CEA and short chain fatty acid in the
studied newly diagnosed CRC patients. Interleukin-6
showed moderate positive association while interleukin-8
was not significantly correlated with CEA. The patients
with blood group B have the highest value in CEA
followed by blood group O and blood group A patients
respectively. Similarly, it was observed that patients with
blood group B have the lowest values in short chain fatty
acids followed by blood group O and blood group A
patients. This could predict a more survival rate for
colorectal cancer patients with blood group A and less
survival rate for blood group B colorectal cancer
patients. Therefore, this study concludes that there are
observable changes in the CEA and short chain fatty
acids of newly diagnosed CRC patients with different
ABO blood groups attending Federal Medical Centre,
Yenagoa.
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