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ABSTRACT

Definite evidence that the sugar can cause cancer is not yet clearly proven. However,
high consumption of sugar has been linked to increase the risk factor of cancer.
Overconsumption of sugar will contribute to weight gain and changes in the body
system. For instance, the growth hormone would be imbalance which subsequently
increased the risk of cancer. The in vitro study by using cell lines can be adapted to
discover sugars behaviours towards cancer cells. Thus, the knowledge on this
association needs to be disseminated to the community in order to prevent or reduce the
incidence and the prevalence of cancer cases. The research is done by two different
paradigms, laboratory and community-based studies. This laboratory study is sought to
identify the pattern of normal and cancer cell lines when treated with different
monosaccharides (the simplest form of sugars) at different concentration. In addition,
the community-based study, cross sectional aims to assess the knowledge, attitude and
practice among the community in Kuantan concerning the effect of monosaccharides
on cancer. The former study has been conducted by employing the MTT assay on three
different cell lines (normal human gingival fibroblast, skin malignant melanoma and
colorectal adenocarcinoma) after being exposed with three types of monosaccharides
(glucose, fucose and mannose). The MTT assay is a colorimetric technique used to
obtain the percentage of the cell viability. The latter was conducted by disseminating
the questionnaire to the community in Kuantan. The frequency, one-way ANOVA and
Chi-square were conducted for the statistical analyses. The p-value is lower than 0.05
was considered significant. Based on this study, the normal cell line was unable to
survive when treated with additional monosaccharides. Otherwise, the cancer cell lines
were able to survive when treated with the monosaccharides. The level of attitude
showing the high score among the community while the level of knowledge and practice
among the community were moderate. The association between sociodemographic data
(gender and level of education) showed the significant different with level of
knowledge. In conclusion the normal cell line cannot tolerate with the additional
monosaccharides. The cancer cells were adapted with the environment that has
additional monosaccharides. Meanwhile, the level of knowledge and practice among
the community concerning the effects of monosaccharides on cancer need to be
enhanced.
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CHAPTER ONE
INTRODUCTION

1.1 BACKGROUND OF THE STUDY

Cancer is a devastating group of diseases that affecting a lot of people worldwide.
Physiologically, the abnormal cells in the body would cease to grow and develop when
the errors or damage occurred. In contrary, in cancerous condition the abnormal cells
would not stop from growing and developing. The cancer has the ability to be spread to
the other parts of the body which is known as metastasis. For instance, the cancer cells
that were originated from the lung could be disseminated to the other organs such as
kidney, prostate, breast, colon and etc. The spread of cancer would cause the treatment
for cancer become more challenging among the healthcare provider. This is due to the
complex and difficulties in order to understand the character and behaviour of the cancer
cells.

Basically, the general cause of cancer is due to the gene mutation. Every single
cell in the body has nucleus, an organelle that stores the genetic materials called as
deoxyribonucleic acid (DNA) except to some cells for example, the matured red blood
cells. The DNA also could be found in the mitochondria, an organelle that mainly the
place for harvesting energy from the food sources. Instead of DNA, the genetic
materials could be ribonucleic acid (RNA). The difference between the latter and former
is single helix and double helices of sequence of amino acids respectively. The RNA or
DNA is just a coding system, which important in translation of the protein. From the
code of the genetic materials, the complex protein will be formed. If the problem occur
at the level of genetic materials will subsequently cause the errors during the protein

formation. The errors could be due to the mutation of the genetic sequence. The



mutations that could be occurred are as follow; missense, nonsense, insertion, deletion,
frameshift, duplication and repeat expansion.

Historically, in 1971 the president of United States of America, Richard Nixon
had signed The National Cancer Act 1971 which described as “War on Cancer”
("National Cancer Act of 1971", 2018). This declaration of war on cancer shows that
the problem related to cancer is very serious. In Malaysia, the Ministry of Health (MOH)
had constructed a strategic plan for cancer control program. This program is one of the
initiatives made by ministry to decrease the negative impact of cancer by reducing the
morbidity, mortality and to upgrade the quality of life of cancer patients and their
families (MOH, 2017).

Sugar is an important source of energy needed by the body for cellular activities.
In association with the other factors such as sedentary lifestyle and uncontrolled diet
sugar could be one of the reasons why the body mass index increases. The excessive
intake of sugar is not good for the body as it may be converted into fat and would
subsequently cause overweight and obesity. Fat is very important as it helps to keep
producing the hormones and growth factors in the body. Nevertheless, overproduction
of these hormones and growth factors will enhance the growth of the cancer cells.
Cromie (1999) had reported that high level of well-known growth factors increased the
risk of several cancers such colorectal cancer, prostate and breast cancer.

The integration of study between laboratory and community-based study is very
important to be conducted. Basically, the laboratory study would be the contributors in
understanding certain diseases. Meanwhile, the community-based study could benefit
in terms of understanding on how the local environments would giving the impact on

the level of knowledge, attitude and practice of the community. Therefore, the



integration between laboratory and community-based study would give positive impact

in order to increase the level of understanding on certain diseases.

1.2 STATEMENT OF THE PROBLEM

To date, there is no sufficient evidence reporting that sugar can directly can cause
cancer, nonetheless excessive sugar consumption may alter the physiological of the
body which indirectly contributed to increase the cancer risk. Commercially, there are
varieties of sweetener or simple sugar that has been sold in the market. The consumption
of excessive sugar is already well known could cause diabetes. However, the
information on the monosaccharides causing cancer is insufficiency. In order to find the
treatment for the cancer, the information on the behavior and pattern of the cancer cell
growth is very crucial to know. Among the type of monosaccharides available in the
market, which one is the most favorable for cancer cell lines? In addition, is there any
differences or similarities of cell viability between normal and cancer cell lines?
Therefore, the first paradigm of this study attempts to distinguish the cell viability of
the normal and cancer cell lines after exposed to different type of monosaccharides.
Previously, Malaysia already launched a lot of campaign on reducing the
consumption of sugar in food and drinks. For instance, on the day of 14 January 1998
Malaysia had launched a campaign on awareness the consumption of sugar in Kuala
Lumpur ("Hari Ini Dalam Sejarah”, 2011). The campaign is very important in order to
increase the knowledge of people on the danger of excessive sugar consumption.
Among the community of Kuantan, Pahang the level of knowledge, attitude and practice
concerning the relationship between sugar and cancer is remain unknown. Perhaps, the
people in Kuantan are aware that sugars can cause diabetes. But, do they aware that

sugars also can associate to increase the cancer risks? Therefore, an assessment on



knowledge, attitude and practice among the community is very important in order to

prevent the increase of cancer statistics by providing the literature concerning this issue.

1.3 PURPOSE OF THE STUDY

This research sought to investigate the behaviour of the normal and cancer cells when
treated with different type of monosaccharide at various concentration. The percentage
of cell viability the normal and cancer cell lines were obtained in order to appreciate
their pattern of living. The information from the laboratory investigation could provide
more literature to the body of knowledge concerning the behavior of cancer cells when
treated with monosaccharides in comparison with the normal cells. In addition, the other
purpose of this study is to conduct an assessment of the level of knowledge, attitude and
practice among community especially in Kuantan concerning the association between
monosaccharides and cancer. The study focused on the Kuantan residence on their
viewpoint on monosaccharides and cancer. The findings of the survey could be used by
the healthcare provider in improving the education on health especially in relation to
cancer study involving the latest laboratory finding of in vitro study. Indeed, the

education is powerful for reducing the morbidity and mortality of many diseases.

1.4 RESEARCH OBJECTIVES

The study aimed to achieve the following objectives:
1. To evaluate the viability pattern of human cancer and normal cell lines treated
with three different types of monosaccharide derivatives (glucose, mannose and

fucose).



2. Toassess the viability pattern of human cancer and normal cell lines treated with
different concentration of each monosaccharide derivatives (glucose, mannose
and fucose).

3. To investigate the level of knowledge, attitude and practice among the Kuantan
community concerning the relationship between cancer and monosaccharide
derivatives.

4. To identify the association between sociodemographic factors with knowledge,
attitude and practice among the Kuantan community concerning the relationship

between cancer and monosaccharide derivatives.

1.5 RESEARCH QUESTIONS

1. Which of the monosaccharide derivatives (glucose, mannose and fucose) can
affect the viability pattern of human cancer and normal cell lines?

2. Which concentration of each of the monosaccharide derivative (glucose,
mannose and fucose) is the most favorable for the cell viability?

3. What is the level of knowledge, attitude and practice among the community
concerning the relationship between cancer and sugar?

4. Which of the sociodemographic factors that would have association with the
level of knowledge, attitude and practice among the community concerning the

relationship between cancer and sugar?

1.6 RESEARCH HYPOTHESES

It could be hypothesized that the monosaccharides could enhance the cancer cell
viability. In addition, the level of knowledge, attitude and practice on the relationship

between cancer and sugar among the community are low.



1.7 SIGNIFICANCE OF THE STUDY

In this study, some of the monosaccharides are commonly consumed by the people were
tested. The test is very essential to see the pattern of the viability of cancer and normal
cell lines. Based on the pattern of the cells we could know the sugar that most favorable
by the cancer cells. The findings of this study would be helpful for the physician to
suggest the cancer patients to reduce or avoid the intake of sugar derivatives that may
increase the risk factor of getting cancer. In addition, from the finding of this study, the
therapy for cancer also could be designed in the future by incorporating the most
favorable monosaccharide with nanoparticles to detect the cancer cells. The survivor of
cancer patients have the tendency to experience the cancer for second time. By knowing
the possible risk factors, the survived patients could reduce and control the possible
food that would increase the cancer risk factors.

The prevention is better than cure. It is well known that cancer is very
unpredictable and it could affect anyone at any time. Until now, the prevention of cancer
is evolving. This is because cancer is very complex and varieties. This complexity and
varieties of cancer are the problem for the healthcare practitioner to prevent the cancer.
However, it is well known that there are some factors could increase the risk of getting
cancer such excessive sugar intake with minimum exercise. Therefore, at least the
prevention of the cancer could be initiated by minimizing the exposure of possible risk
factors. In order to minimize the statistic of cancer morbidity and mortality, the
government have to educate the citizen on the risk factors that could lead to cancer. It
is clearly shown that the information concerning the level of knowledge, attitude and
practices among the community is very important. From the information that were
obtained from this study, it could help the government to design the strategic plan on

how to educate the people of the country. As the education is the best way to minimize



the incidence and the prevalence of certain diseases. Therefore, it is a necessity to
optimize the education program for improving and protecting the people’s health

especially in Malaysia.

1.8 DEFINITION OF TERMS

a) Assessment
Assessment is an action of assessing someone or something.

b) Knowledge
It could be any facts, information, and skills which were acquired from the
experience or education.

c) Attitude
Attitude is a way of someone thinking or feeling about something.

d) Practice
It is actual or opposite way of action according to someone thinking or feeling.
In which, someone might or might not act according to what their thinking and
feeling.

e) Community
A group of people that are sharing similar characteristics such as living the same
place or having a particular characteristic in common.

f) Monosaccharide
It is also known simple sugar which is any type of sugar that is no longer can be
hydrolyzed into simple sugar.

g) Cancer
Cancer is uncontrolled growth of abnormal cells with the potential to invade and

spread to the other parts of body.



1.9 CONCEPTUAL FRAMEWORK

Figure 1.1 illustrates the conceptual framework of the study. There are two paradigms
in this study which are laboratory analysis and community-based study. The former
paradigm is involving the cell culture technique by using three different type of cell
lines including the human gingival fibroblast (HGF), skin malignant melanoma (A375)
and colorectal adenocarcinoma (HT29). The cell lines were treated with three types of
monosaccharides which are glucose, fucose and mannose at certain concentrations.
Meanwhile, the latter paradigm is a community-based study. The study is conducted by
applying the cross-sectional study design which it involved the distribution of
questionnaire among the Kuantan community. Prior to designing the questionnaire,
literature review was conducted. The set of questions is going to be distributed to the

community once the content of the questionnaire was validated by the experts

SUGAR AND CANCER
) Literature Review
Laboratory Analysis for Questionnaire
CELL LINE STUDY KAP STUDY
e First and second e Third and fourth
objectives objectives

Figure 1.1 The conceptual framework of the study



1.10 CHAPTER SUMMARY

This chapter has presented and discussed the background of the study. It explained why
the information on the association between cancer and monosaccharides is vital. The
definition of concepts also has been included with numerous citations. Furthermore, the
problem statement was discussed, the study was set to discover the pattern of the cell
lines when treated with different type of monosaccharides and to assess the level of
knowledge, attitude and practice among community. This was followed with the
purposes, objectives, research questions, hypothesis and the significance of the study.
This chapter also presented the brief definition of terms in this study. Finally, figure 1.1

is the conceptual framework diagram for this study.



CHAPTER TWO
LITERATURE REVIEW

2.1 INTRODUCTION

Since the main concern of this study is to investigate the association between the
monosaccharides and cancer. Therefore, the available literatures about the
monosaccharides and cancer is essential to be reviewed in this chapter. The review
emphasized on the association between the monosaccharides and cancer. In addition,
the literatures about the awareness on the sugar consumption were added in this chapter;
to discuss on the importance of knowledge, attitude and practice in reducing the risk of

getting cancer.

2.2 OVERVIEW OF CANCER

Cancer is a group of diseases which the abnormal cells are developing uncontrollably
with unregulated growth. It has the potential to allow the cancer cells to invade and
spread to the other parts of body. These cancer cells would infiltrate and cause the
normal cells to die. Cancer is a big group of diseases that have many types of cancer. It
could be lung, prostate, skin, colorectal cancer and et cetera. The cancer was classified
based on the area of the cancer begins to spread and the type of cells. For instance,
leukemia is one type of cancer that could cause fatality. Leukemia is a cancer of bone
marrow, the place for blood cells production. If the cancer involving the immune system
is known as lymphoma and myeloma.

Most of cancer have four stages ("Stages of Cancer”, 2018). Knowing the stage
of cancer is very important for the physician to decide what treatment need to be given

to the patients. At the early or first stage of cancer usually only small cancer or tumor
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which within the organ. In addition, it has not spread to the lymph nodes or invade the
other organs ("Stages of Cancer", 2018). During the second stage, the tumor is larger
than in stage 1, but the cancer has not started to spread into the surrounding tissues.
However, sometimes cancer cells have spread into lymph nodes close to the tumor. This
depends on the particular type of cancer ("Stages of cancer”, 2017). Stage 3 means the
cancer become larger which it may start to spread into surrounding tissues and there are
cancer cells in the lymph nodes in the area. At the fourth stage the cancer already
invaded and spread to the other parts of body ("Stages of cancer"”, 2017). The process
of the cancer cells to spread to the other parts called as metastasis ("Metastatic Cancer",

2017).

2.3 CANCER PREVALENCE

Globally, the cancer becomes the second leading cause of death, about 9.6 million
deaths in 2018 (“Cancer"”, 2018). Based on the Ministry of Health Malaysia (MOH)
report in 2018, cancer is the fourth biggest killer in Malaysia. In Malaysia, the common
cancers among males are lung cancer, followed by nasopharyngeal or nose cancer. The
breast cancer become the most common among the females in Malaysia
("Pharmaceutical Association of Malaysia (PhAMA) - Cancer"”, 2018). It is about 2
million cases of breast cancer that were reported in 2018 ("Breast cancer statistics”,
2019). The level of countries’ income is also contributing to the statistics of the death
due to cancer. The lower and middle incomes of countries were reported with highest
prevalence of death caused by cancer. Approximately seventy percent of deaths occur
in low- and middle-income countries ("Cancer”, 2018). Malaysia is one of the middle-
income countries that might contribute to the statistic of the deaths due to cancer. In

which, based on World Bank website had classified the income level of Malaysia as
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