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Dedication 
 

This book is dedicated to my very beloved and always missed mother, “Jimmy 

Joyce”, who lost her hard fought battle against breast cancer. 

“Mommy, I only wish that I knew then what I know now! I think we could have 

created many more fond memories and enjoyed many more years together.” 

She has inspired me through her and my own life experiences to share these 

“nuggets” of knowledge with those who otherwise are without hope and find 

themselves in a seemingly hopeless and dire situation. 

I hope I’ve made you proud! 
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Chapter One 

A Search For An Alternative Treatment 
Against Cancer 

 

In 2008, approximately 1.5 million people in the United States were diagnosed with 

cancer, as estimated by the American Cancer Society. That’s about one in every 

200 people in America! And in the same year, almost 500,000 Americans lost their 

battle against cancer. Causing about 1,500 deaths a day, cancer is considered one 

of the most alarming health problems in the country. It is the second most common 

cause of mortality in the U.S., following heart disease. 

The notoriety of cancer does not stop there. The number of diagnosed cancer 

cases and cancer deaths is just as prevalent in other countries. It gets worse at times, 

most particularly in the developing countries where health care, and cancer 

treatment and management are insufficient or lacking. Without a doubt, cancer 

may be appropriately classified as a worldwide epidemic, with 12 million new cases 

of cancer in 2007. Collected data from developing and developed countries 

revealed that a total of 7.6 million deaths were directly associated to this fatal 

disease, accounting for one out of eight deaths annually. 

It is estimated that 20,000 people from all around the globe die of cancer every 

day. Cancer is the second leading cause of mortality worldwide, with a total 

number of deaths exceeding the combined numbers of mortalities caused by AIDS, 

tuberculosis and malaria. 

Certainly, the continuous occurrence of cancer has left many people anxious 

and fearful of their own vulnerability to this disease. Based on these statistics, one 

realizes that indeed, the possibility of having cancer is real. It is happening in the real 

world, tormenting real people and their family and friends. Anyone can develop 

cancer. This fatal disease can choose anyone and isn’t that selective. 

Most people have had a family member or a friend who has been diagnosed 

with some form of cancer. If this has happened in your life, you probably know how 

devastating and disruptive the side effects can be from the traditional cancer 

treatments. You have probably thought that the treatment modalities seem to 

cause greater pain and suffering than the cancer itself. Individuals who were 
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informed of their cancer for the first time or who have been identified with a relapse, 

not only fear dying but confronting the sometimes agonizing and torturing effects of 

chemotherapy. 

Radiation and chemotherapy are a difficult challenge even for the healthiest 

person. Just imagine the magnitude of the effects of these therapies on someone 

whose body has already been drained and battered by cancer. Therefore, it is not 

surprising that many cancer patients end up sicker and further debilitated from the 

treatments themselves. In addition to radiation and chemotherapy, there are also 

surgeries and other medications, which present a whole host of other risks. 

Battling cancer has never been easy. Choosing to undergo any of the available 

therapies is a risk that one may have to take. There is no guarantee that you can 

successfully and permanently beat cancer. Currently, the five-year survival rate for 

all types of cancers is approximately 62%, which has significantly improved since the 

1970s where the five-year survival rate was estimated at 50%. This suggests that the 

advancement of radiation and chemotherapy have improved and are actually 

successful at killing all the cancer cells in the body. 

Cancer patients who have been treated and brought into remission consider 

the pain and side effects of the treatments “worth it.” They are more than grateful 

just to be alive and are far less concerned about what they went through. The fact 

that they may be bald and have spent the last few months or years tired, 

nauseated, anemic, depressed and afflicted by stomach ailments seems irrelevant 

when they find out that they are cancer-free. They would go through the pain and 

the suffering all over again just to live long enough to reach old age. 

Unfortunately, not all people respond favorably to the treatments which are 

traditionally prescribed by doctors. Though there has been significant improvement 

in the success rates of chemotherapy (as high as 75% in some cancer types reported 

and documented by various research), there is no assurance that people who have 

successfully beaten the cancer for the first time stay in remission. And, what 

happened to the other 38% of the afflicted population who have lost their lives to 

cancer? Was there any available therapy that could have possibly saved them? 

To the American Cancer Society, cancer remission is defined as the period of 

time when cancer cells favorably and consistently respond to the prescribed 

conventional treatments. Complete or partial relief from the signs and symptoms of 

cancer can be achieved. However, without any warning sign or an initiating event, 

cancer may strike again at any given time. Success rates of chemotherapy is not 

solely based on achieving remission, but on how long you are able to stay 

cancer-free throughout life. 



9 

 

The cancer patients who have lost their long battle against cancer, who have 

had repeatedly failed therapies, and have totally given up hope are the inspiration 

for this book. 

As someone who lost a mother to cancer, I understand the tumultuous thoughts 

and the feelings of helplessness that go through every cancer patient’s mind. What 

else can they do to help their bodies fight cancer? Will they ever survive and live a 

good quality of life without being a burden to their family? 

This book offers an alternative course for cancer patients who are in despair and 

have given up hope because of repeated failed cancer treatments. It is also for 

people who are currently cancer-free but are troubled with the possibility of a 

relapse. 

This book is good reading for cancer patients who are currently in therapy, in 

remission, or in relapse and who want to surpass the survival rates based on their 

cancer types. It is also for those who are curious and serious enough to learn about 

another possible treatment option that they can avail themselves of before, during 

or after traditional therapies without going through the painful side effects of the 

traditional therapies. 

For people searching for answers, this book mainly focuses on the potential and 

likely effectiveness of the proposed alternative cancer treatment through controlled 

uptake of glucose, the body’s main energy source along with optimum utilization of 

ketones. 

This approach has been successfully used by many but has never been formally 

tested in clinical trials due to lack of funding. Read on to get an explanation and 

gain insight into the science behind the transformation of your body into an 

environment where aggressive cancer cells cannot possibly survive. 

This book outlines how the process works and the scientific testing that has been 

done so far to support the effectiveness of the process. With relatively simple 

measures and far fewer side effects than traditional treatments, the therapy outlined 

here has a great potential for helping many people fight against any type of 

cancer. 
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Chapter Two 

The Fundamentals of Cancer Development 
and Treatment 

 

It is a known fact that cancer is one of the deadliest and most fatal diseases in 

today’s world. Cancer has been reported in every part of the world, affecting 

people of different ages, race and gender. Its effects on the physical, emotional 

and social aspects of the lives of the afflicted are universal. 

However, many are still left in the dark, wondering why cancer is often equated 

to certain death. How does cancer occur? What makes cancer one of the most 

difficult diseases ever and a tremendous challenge to the most brilliant minds in the 

history of science and medicine? 

In this chapter, the course of cancer as a disease is discussed to help you 

understand the ‘behavior’ of cancer cells and how they sustain their survival. The 

modes of action of all cancer treatments, both conventional and alternative, are 

based on the activities of these cells. 

To fully appreciate the rationale of the alternative treatment—which will be 

discussed in the succeeding chapters in full details—the basics of cancer must be 

understood. 

In the latter part of this chapter, traditional or conventional treatments 

prescribed by physicians are also briefly discussed to give you an overview on how 

the side effects occur. 

Being aware of the action of these treatments against cancer will greatly help 

you choose the therapy that suits your specific needs. 

As you work your way through the chapters, you can also discern the science 

behind it and the high probability of success utilizing the alternative treatment 

presented here. 

Normal Cell Reproduction and Growth 

Cancer is a complex disease, considered to be an outcome of the interplay of 

various multifactorial conditions within the individual and his external environment. 

For several decades, intensive research attempted to broaden and further enrich 
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the understanding about how cancer comes about. These efforts were not done in 

vain, for they have led to the advancement of our understanding about the 

development of cancer and the variety of treatment options to cure and control 

this disease. 

Based on these reports, cancer is generally accepted as a disease state that 

results from the alteration of normal cells, either acquiring or activating malignant 

capabilities. To fully grasp the mechanism of cancer, it is useful to know the basics on 

how normal functioning cells divide and work. 

Our body is composed of millions of cells, which are the basic structure of life. 

Each cell has its specific function and exhibits specific abilities that are vital to 

maintain life. Each unit is self-sufficient, as it takes in the necessary nutrients, then 

converts them into energy to achieve its function. 

Through the process of mitosis, wherein the parent cell divides and reproduces 

two identical daughter cells (which are exact duplicates), cells continuously grow 

and repair themselves and are replaced by new cells to sustain life. This is the reason 

why we grow in height, and our wounds and broken bones are healed. 

Though cells of different body systems and organs have distinct characteristics 

and functions, they share some common qualities and traits. Mature normal cells are 

almost similar in size and contain a nucleus that distinguishes the type of tissue to 

which each cell type belongs. The nucleus encloses the DNA, which contains the 

genetic information that controls the formation of proteins. The structure of each 

protein molecule defines the features in each cell—its type, its stage of maturity and 

the roles that it is designated to carry out. The genes that indicate which specific sets 

of proteins are to be manufactured are located in one specific region of the DNA. 

Genes are then established and instigate the factors as to why no two individuals 

are exactly the same. They contain the entirety to one’s identity. Figure 1 shows the 

basic structure of DNA that contains this genetic information. 

Figure 1. Chromosomes and DNA 
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Experts in the fields of science and medicine widely acknowledge that any 

alteration, disruption and destruction of one gene often results in a faulty template 

that causes the formation of anomalous cells, increasing the risk for cancer. 

Most succeeding discussions center on cell reproduction since the growth and 

development of cancers arise from the events surrounding this cellular activity. The 

most widely-used treatment modalities, specifically chemotherapeutic drugs, have 

based the modes of their actions on the stages of the normal cellular reproductive 

cycle. Cellular reproduction is brought about by two well-synchronized events: the 

replication of DNA and mitosis, as mentioned earlier. 

Figure 2 shows cellular reproduction that usually occurs in normal animal cells. 

Figure 2. 

Normal Cell Reproduction: DNA Replication and Mitosis 

 

Figure 2. In normal cells, cellular reproduction occurs through two significant events: 

DNA replication and mitosis. 

During interphase, the chromosomes of the parent cell replicate, in preparation 

for cell division. There is no mitotic division during this phase. Mitosis occurs with four 

major stages: the prophase, metaphase, anaphase and telophase. Cytokinesis, 

which involves the division of cytoplasm, is a part of the normal cell cycle but it is not 

included in mitosis. The outcome of the cell cycle is the formation of two daughters, 

which are identical to its parent cell. 

Normal Cell Cycle 
This normal cell cycle in properly functioning cells is briefly discussed since most, if 

not all, chemotherapeutic drugs act in specific ways and during specific phases to 

control and inhibit the rapid growth of abnormal cancer cells. 

Bear in mind that not all cells have the same rate of growth and reproduction. 

Some cells, like the ones composing the skin, hair, gut, uterus and bone marrow, 

continuously divide and proliferate, whereas, the cells comprising the liver and 

kidney have a low level of replication. In spite of this, all cells in our body need 

appropriate and effective stimulation to enter the cell cycle, which is normally 
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comprised of four phases: the G1, S, G2, and M phases. Cellular injuries or damages 

of any kind can stimulate the reproduction of cells. 

In the gap 1 or G1 phase, the size of the cell increases, and the needed proteins 

are assembled as the cell prepares itself for the replication of its DNA. During the S or 

synthesis phase, DNA replication occurs, and the usually thin chromosomes thicken 

and duplicate. Afterwards, the cell enters into the gap 2 phase, or G2, where it 

prepares for mitosis, as discussed earlier. 

When all the necessary requirements and preparations are completed, the cell 

can then enter the M or mitosis phase, where the culmination of the parent cell to 

two daughter cells with identical genetic materials occurs. From here on, the cells 

can either enter the G1 phase, where they can continuously divide, or go into the 

G0 phase, where they are switched toward the resting state. 

The cell cycle is considered a dynamic process that is in need of a class of 

regulators to function as a brake or a restraint when it is necessary to discontinue the 

cycle (as in cases where errors in the cycle are determined). A family of proteins, 

cyclins, are considered the key regulators or the watchdogs of the cycle. They 

function mainly as checkpoints, positioned in specified phases to ensure that the 

normal cell cycle proceeds in a correct order, with accuracy and without errors. 

These checkpoints constantly monitor, inspect and give clearance to various 

processes incorporated in the cycle. 

When any of these regulators malfunction or break down, a rapid proliferation of 

immature and erroneous functioning cells occurs. This increases the risk of 

developing cancer cells. Figure 3 illustrates the cell cycle that occurs in normal cells. 

Figure 3. The Normal Cell Cycle 
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Cancer Disease Development 
Cancer is a multifactorial disease with more than a hundred known agents and 

conditions within and outside the body that contribute to its growth and 

development. Modifiable and nonmodifiable risk factors, which make an individual 

more vulnerable to develop a certain cancer, have been thoroughly considered, 

studied and deliberated. Modifiable factors are those that can be controlled, such 

as frequent exposure to ultraviolet radiation from sunlight. 

This could probably explain why individuals with fairer skins are more vulnerable 

to skin cancers since they lack melanin, a protective skin pigment against UV rays. 

Some risk factors are nonmodifiable, meaning, it is nearly impossible to control them. 

An example of this is advancing age. Almost 80% of cancer cases occur after the 

age of 55. 

Risk factors for cancer can also be classified into two categories: external and 

internal. External risk factors are those that occur outside the body, while internal 

factors include the processes that occur inside the body, relating mostly to 

hereditary (heritage) and environment. 

It is estimated that 5% to 10% of cancers are familial. 

This is very much apparent in cases of breast and colon cancers where a close 

association to family histories of the same diseases is demonstrated. It is established 

that the interaction of these factors, both the external and internal environment, 

stimulates the development of cancer. Some individuals with oncogenes or genes 

that support the proliferation of cancer cells will express and manifest the disease. 

Others who carry the same genes do not. Why is this true? 

Researchers believe that a strong immune system is the key to resist the launch of 

cancer. When any of these internal and external factors occur together, and in 

combined efforts, they are more than potent enough to alter, weaken and 

incapacitate the immune system and the body’s resistance to cancer dramatically 

decreases. Thus, impairment of the immune system would then make the body an 

ideal and favorable environment for cancer growth. 

Years of intensive research by various scientists have resulted in one unifying 

resolution on how cancers develop: the alteration of the genes in healthy cells 

results in mutation of the cell’s genetic information, subsequently acquiring 

malignant and pervasive properties that support their survival. 

Changes in the structure of the genes often result in the malfunctioning of the 

regulators. Once the regulators fail, errors in the cell cycle are not detected and 
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controlled, contributing to the proliferation of cancer cells. The intrinsic and the 

extrinsic risk factors of cancer cause these alterations. 

In Table 1, the factors that support cancer growth are listed. Figure 4 depicts a 

simplified diagram of cancer development. 

Figure 4. Cancer Development 

 

Neoplasm, aka Tumor Growth 
A mass of new tissue, called a neoplasm or more commonly a tumor, is 

composed of cells with altered genetic information. 

It grows independently of its surrounding structures. These cells grow without a 

physiological purpose and are also found to cause more damaging than beneficial 

effects to the body. Neoplasms are said to be independently-functioning cells, as 

shown by their behaviors and activities. 

Many researchers have established that neoplasms have the ability to grow at 

rates that do not synchronize or match the needs of the body. Normally, an 

appropriate stimulus is needed for cell reproduction, but seemingly, the growth of 

cells making up these particular tissues does not need stimulation of any sort to 

reproduce and divide. These cells are unresponsive and uncontrolled by any 

process or regulatory activities in the body that maintain its balance. 

In normal cells, the growth of new tissues is usually limited, maintaining a 

balanced relationship between cell reproduction and cell death. This explains the 

characteristic ability of neoplasms to grow and proliferate at a rapid and 

uncontrolled rate. Although some of these new cells share the characteristics of their 

parent cells, noticeable physical changes are observed, particularly with their size 

and shape. 

Moreover, neoplasms do not provide any beneficial effects to the body. These 

tissues are actively injurious and detrimental to the surrounding healthy tissues and to 

the entire body, as well. In spite of this, neoplasms are not entirely independent or 

autonomous. 
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These tissues require an abundant and generous supply of oxygenated blood 

and ample amounts of nutrients to survive. They feed on the body’s nutrients, and at 

the same time pose threats to the internal balance within the body that must be 

continuously maintained in order for it function effectively. Neoplasms are 

accurately described as parasites, as they deplete the body’s nutrients at its 

expense, without giving back anything of use or purpose. 

Types of Neoplasms 
Neoplasms are classified either as benign or malignant. 

The basis of this classification is based on their potency to bring about harmful 

effects to the entire body and more significantly, on their growth characteristics. The 

severity of the effects of these abnormal tissues is mainly influenced by their pattern 

of growth. 

Table 1 lists the common modifiable and nonmodifiable risks for cancer. 

Modifiable risk factors are those that can be controlled, whereas nonmodifiable risk 

factors are those that cannot be controlled. 

Table 1. Modifiable and Nonmodifiable Cancer Risk Factors 

Modifiable Risk Factors 

Stress. Continuous stress causes a constant increase of the hormones 

epinephrine and cortisol. A persistent increase of these hormones can greatly 

impair the immune system. Both hormones are responsible in aiding the body 

to adapt to various stressors. 

Diet. Foods high in nitrosamines, like preserved meats and salted foods are 

found to be cancer-causing. Excess intake of foods high in fat and low in fiber 

increases the risk for colon, breast and hormone-dependent tumors. To date, 

there numerous substances added to foods are potential cancerous agents, 

mostly are used as preservatives. 

Occupation. The risk to develop a certain cancer type sometimes depends 

on the dangerous substances one is continuously exposed to at work. X-ray 

technicians are exposed to radiation. Farmers are more exposed to the 

ultraviolet rays, increasing the risk for skin cancer. Workers in old buildings with 

asbestos insulations are more susceptible to lung cancers. Infection. Epstein 

Barr, genital herpes and genital warts are some viruses found to stimulate the 

growth of cancer. 

Tobacco use. Cigarettes contain substances that increase the risk for lung 

cancer. Exposure through second hand cigarette smoke is also thought to 

cause alterations of the cells’ genes, resulting in lung cancer. 

Recreational drug use. Marijuana use damages the DNA of the cells, causing 

gene mutations. Marijuana smoke is more potent than cigarette smoke, 

making it a more toxic substance that causes lung cancer. Heroin and 

cocaine can impair the immune system, decreasing one’s resistance to 
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cancers. 

Obesity. The risk for hormone-dependent cancers increase with excess body 

fat. Obese individuals are susceptible to develop cancers of the breast, colon, 

ovary, endometrium and prostate since most sex hormones are formed from 

fats. 

Exposure to sun and ultraviolet rays. Individuals with fairer skin colors are more 

at risk to develop skin cancer because of the lack of melanin, a skin pigment 

that protects the skin from the damaging effects of the sun. The elderly, 

because of decreased melanin are also susceptible to skin cancer. 

Non-modifiable Risk Factors 

Heredity. It is estimated that 5% to 10% of cancers are hereditary by nature. 

Cancers of the breast and colon have demonstrated a consistent familial 

pattern. The Human Genome Project has recognized certain genes which 

were thought to be cancer-linked. 

Age. It is estimated that 70% of cancer cases affect people over age 65. 

Gender. Breast cancer is commonly found in women, whereas bladder 

cancer is frequently seen among the male population. 

 

Benign neoplasms are often termed localized tumors. Neoplasms of this type are 

not as aggressive as the malignant types and tend to be more responsive to 

treatments. These tissues typically form a solid mass, surrounded by well- defined 

borders. 

Since most are encapsulated, abnormal cells are contained in one area and do 

not spread to affect the healthy cells that surround them. Because benign 

neoplasms exist in encapsulated forms, they are easily removed and are not inclined 

to recur. Though these tumors have altered cellular structures, they continue 

responding to a process called contact inhibition. 

Contact inhibition prevents and controls further tumor growth as they reach the 

boundaries of other tissues. Benign neoplasms are mostly slow-growing and do not 

usually cause destructive effects. However, these tumors are not risk-free. They can 

actually cause severe and detrimental effects to the body once they crowd the 

tissues that surround them and obstruct the functions of the vital organs. 

Malignant neoplasms, commonly termed cancers, are far more lethal than 

benign tumors. This is largely because of their ability to grow progressively, and in 

many cases very aggressively, and to also spread to different body organs. 

These tumors usually do not respond to any regulatory processes, which are 

partly maintained by the benign types. Since these tumors are not encapsulated, 

they easily invade other tissues that are not afflicted with malignant cells. As 
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malignant cells grow, the surrounding tissues are severely compromised, causing 

tissue bleeding, inflammation and death. 

To fully comprehend the aggressive nature of these cells, benign and malignant 

neoplasms are compared in Table 2, on the following page. 

Table 2. Benign vs. Malignant Cells 

Benign versus Malignant Cells 

Defining Characteristics Benign Tumor Malignant Tumor 

Local invasion Localized growth, do not 

invade the surrounding 

normal tissues and 

contains well-defined 

borders. 

Locally invasive, 

infiltrates other tissues 

and has no respect for 

boundaries 

Rate of tissue growth Slow-growing Rapid-growing 

Encapsulation Enclosed by a capsule Non-encapsulated and 

travels to other sites in 

the body 

Response to treatment 

and manageability 

Commonly responds to 

treatment; tumor is easily 

removed and treated 

Aggressive treatment is 

necessary; neoplasms 

are difficult to remove 

and manage 

Spread to distant sites 

and other organs 

None Demonstrates metastasis 

Recurrence Rarely recurs At risk for recurrence 

Cancer Invasion and Metastasis 
One of the most unique, yet threatening qualities of malignant cancer cells is 

their ability to invade, dominate and spread to distant organs. The destructive and 

insistent nature of cancer cells make their treatment and management a great 

obstacle to overcome. 

Tumor Invasion 
Malignant tumors are aggressive enough to invade or dominate the boundaries 

of other tissues. These cells have lost most of their abilities to respond to the processes 

in the body that normally detect and impede errors in cell growth and 

development. The increasing size of malignant tumors continuously and relentlessly 

apply pressure against the tissues that surround them, resulting in the shrinkage and 

cellular death of well-functioning cells. Once the adjacent tissues are totally 

destroyed, malignant neoplasms move into the space that was once occupied by 

the normal tissues. 
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Table 3 enumerates the distinct characteristics of malignant neoplasms and their 

subsequent effects to the body. 

Table 3. Characteristics of Malignant Neoplasms 

Characteristics of Malignant 

Neoplasms 

Significant Effects 

Loss of regulatory process 

that controls the rate of 

mitosis 

This results in uncontrolled and rapid cellular 

reproduction and growth of the malignant cells. 

Loss of cellular specialization Impaired cellular functions. Hormones and 

enzymes are continuously secreted by malignant 

cells but in excessive amounts. 

Loss of contact inhibition 

Malignant cells invade the boundaries of other 

tissues. 

Continuous acquirement of a 

cancerous gene 

Genetic mutation is continuously passed on from 

one generation to the next. Each generation is 

more anomalous and aberrant than the previous 

generation. Malignant cells, unlike the normal 

functioning cells, do not have a specified life span. 

The balance between cell production and cell 

death are disrupted since cellular reproduction is 

continuous without cellular death. 

Irreversible nature Malignant neoplasms cannot be transformed back 

to its earlier cell type. 

Alteration in cellular structure Malignant cells demonstrate obvious changes in 

their shape, nucleus and cytoplasm, a jelly-like 

substance outside the nucleus. 

Alteration of metabolic 

activities 

Malignant cells display simpler metabolic activities, 

increasing the rate of formation of substances for 

cellular reproduction. As a result, the newly formed 

malignant cells are immature and not fully 

functional to do their tasks. 

Transferability Malignant neoplasms frequently separate from the 

main malignant tissue site and move from one 

location to another, as they implant new growths 

of malignant neoplasms. 

Autonomous and 

self-sufficient survival abilities 

Malignant cells have the abilities to obtain nutrients 

that they feed on to survive. On their own, they can 

produce hormones, construct structures that 

support the malignant cells, create their own blood 

supply and switch the course of nutrient delivery 

from the host’s cells to their own. 

Another way malignant cells invade the tissues in their vicinity is through the 

destruction of the basement membrane, a thin sheet that surrounds the cells and 
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maintains their integrity. The membrane functions as a mechanical barrier that 

prevents the penetration of the malignant tumors into the deeper tissues. This is 

achieved through the cancer cells’ secretion of enzymes that effectively destroy the 

structure of this membrane. 

Additionally, malignant neoplasms acquire a motility factor that aids them in 

damaging adjacent tissues. These cells demonstrate reduced physical contact 

between their surfaces, and can easily detach from the main tumor site and move 

into the nearby tissues and body fluids. The destruction of the basement membrane 

also results in a series of events that could possibly cause more damage to the cells. 

The breakdown of the basement membrane releases chemicals that stimulate 

certain cells from the immune system to migrate into the affected area to clean up 

the debris. 

Though these chemicals have significant functions, mainly to heal injured cells, 

they cause tissue inflammation, which enables the malignant cells to gain easier 

access into the tissues. In addition, the invading cells secrete substances that 

actively call on the other malignant cells to migrate from the main tumor site into the 

newly invaded tissue, resulting in added tissue inflammation that further destroys the 

normal cells. 

Metastasis and Pathways of Spread 
The characteristics that the malignant cells have acquired could also support 

the spread of these neoplasms to distant organs in the body through metastasis. 

When cancer cells start traveling to other sites, treatment becomes more difficult, 

necessitating more aggressive and vigorous treatment modalities. The chance of 

surviving cancer significantly decreases whenever malignant cells start utilizing the 

mechanisms that support their access to other sites. 

Tumor cells have the tendency to clump together and form a globule-like 

structure that can easily break off from the main tumor site. Once they gain access 

to blood circulation, it becomes much easier for them to spread and establish 

malignant tumors in distant organs. 

Though certain immune cells are tasked to detect foreign materials (which 

include cancer cells in the blood), a few of these cells remain undetected. The 

number of un-detected cancer cells increases in cases where the immune system is 

weakened or compromised. The malignant cells that were able to evade the 

immune cells that monitor foreign materials circulating in the blood, secrete 

enzymes that may effectively damage and invade the walls of the blood vessels, 

gaining an entry into the new tissues. 
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It’s possible that some cancers almost always metastasize to the same areas 

because they use the blood’s circulation as a transport system to spread the 

malignant cells. For example, since most blood from the large intestine drains into 

the liver, colon cancers frequently cause the spread of cancer cells to the liver. 

Since the blood containing the cancer cells all drain into the liver, it is the second 

most common site of metastasis. Around 30% to 70% cancers metastasize to the liver. 

The most common route for cancer dissemination is transport through the 

lymphatics. Subsequently, most cancer cells metastasize to the lymph nodes, 

accounting for 77% of metastasis cases. Physicians consider the spread of malignant 

cells from the main tumor site to the lymph nodes a critical step since it commences 

cancer dissemination and signifies the progression of the disease. 

In addition, lymph metastasis indicates the prognosis of the disease and the 

treatment of choice to control and manage cancer. The distribution of tumor cells 

to the lymph nodes (or through any route) entails physical contact between the 

malignant cells and the vessels. 

The lymph nodes filter the lymph, a fluid that bathes the cells and transports the 

toxins out of the cells. The lymph nodes also contain cells that trap cancer cells, 

bacteria, viruses, toxins and other foreign bodies. Generally, the involvement of the 

lymph nodes follows the natural flow of lymph drainage. Since breast cancer usually 

develops from the upper outer quadrants of the breast, the lymph nodes in the axilla 

or armpit are initially affected. Table 4 shows the different mechanisms on how 

cancer cells spread to distant sites. Lymphatic spread is the most common pathway. 

Table 4. How Cancer is Spread 

Pathways of Spread 

• Seeding of body cavities and surfaces 

• Spreads through the lymphatics 

• Dissemination through the transport of blood 

Aside from utilizing the blood and lymph circulation to distribute and extend the 

range of malignant neoplasms, some cancer cells seem to target certain organs to 

which they show more inclination to metastasize. This occurs when these cells invade 

natural open fields or body cavities and surfaces — a process called direct seeding. 

Most often, the cavity that contains the stomach, liver and intestines, is involved. 

Cavities that include the lungs, brain and joint surfaces are commonly affected as 

well. 
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Conventional Cancer Treatments 
The real battle against cancer begins when bouts of therapies are introduced 

and initiated. Duration of treatments vary from one individual to another. It greatly 

depends on the stage of cancer, the body’s response to the therapies and 

prognosis or the patient’s chances of survival. 

Fighting one of the most lethal diseases known to mankind is not easy. It requires 

strong will, courage, and the determination to face and endure the possible 

undesirable effects of cancer therapies. In spite of the many decades of 

unwavering efforts to search for its cure, an effective and definite treatment for 

cancer continues to be elusive. 

Most cancers are treated with conventional or Western medicine. Conventional 

medicine utilizes methods and techniques prescribed and implemented by medical 

doctors and allied healthcare professionals to treat and manage cancer. 

Healthcare professionals include nurses, pharmacists and therapists in different fields 

of medicine. 

Conventional treatments are mainly based on allopathic medicine, whose main 

objective is to eliminate the disease and relieve the symptoms that arise from it. 

Allopathic treatments intend to cure diseases by eliciting the opposite effects of the 

disease. This system focuses on the alleviation and relief of the physical symptoms 

and is not primarily concerned with the emotional and spiritual well-being of the 

individual. Conventional methods of treatment are subjected to years of intensive 

and rigorous clinical trials and research to determine their effectiveness and safety 

for the patient. 

Similarly, the goals of cancer treatment are to cure and control the disease and 

to alleviate its symptoms. The normal cell cycle and the characteristics of tumors 

have been discussed earlier in this volume to help you understand how these 

therapies work. The actions of these treatment modalities are founded on the 

activities and characteristics of cancer cells. Chemotherapy, radiation and surgery 

are three of the most commonly used treatment modalities for fighting cancer. 

The manner in which each type treats cancer cells, along with their particular 

side effects, is briefly discussed. Although the goals of these therapies are to 

eliminate cancer cells that slowly take over your body, it cannot be denied that the 

process of healing is probably the greatest challenge you will ever face as a cancer 

patient. 
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Chemotherapy 
Chemotherapy uses cytotoxic, or cell-killing drugs to treat some cancer types 

such as leukemia and lymphoma. This treatment modality is frequently used as an 

adjunct therapy to surgery or to radiation to decrease the size of the neoplasm. 

Cytotoxic drugs are further classified into six classes, based on their modes of action. 

Though each class has its own way of killing cancer cells, they usually cause toxic 

effects to the body which could further deteriorate one’s health. Chemotherapeutic 

drugs are useful in eradicating malignant cells, yet they are extremely toxic to 

normal and properly-functioning cells, increasing the risk to produce even more 

damage and also produce abnormalities in the body. 

Chemotherapy works by disrupting certain phases in the normal cell cycle that 

would interrupt the growth, reproduction and metabolism of cancer cells. These 

cytotoxic drugs can also inhibit the secretion of enzymes and chemicals that support 

the spread of cancer to healthy tissues at distant sites. 

Some of these drugs are non-specific, which means they can destroy cells in any 

phase of the cell cycle and can work effectively through the entire process of 

cellular reproduction. In contrast, phase-specific chemotherapeutic drugs can only 

efficiently control the growth of malignant cells during certain phases of the cycle. 

The chemotherapeutic drug classes are: alkylating agents, antimetabolites, 

antitumor antibiotics, mitotic inhibitors, hormone antagonists and miscellaneous 

drugs. Figure 5 shows the drugs that are functional in each phase of the cell cycle. 

Nonspecific drugs act on the entire cell cycle. 

Figure 5. Chemotherapeutic Drugs and the Cell Cycle 
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Chemotherapy is not a standalone treatment since it is typically used in 

conjunction with radiation and surgery. Nor is it a one-time treatment method. Most 

of the time, it necessitates courses of treatments to totally eradicate cancer cells. 

A single course of therapy usually takes 3 to 6 months to complete, depending 

on the individual’s response to therapy. Each course usually consists of 4 to 8 cycles. 

A cycle consists of the time that chemotherapeutic drugs are administered a 

prescribed number of times, followed by a break before the next cycle begins. In 

one cycle, the frequency of administrating chemotherapeutic drugs varies, and 

could depend on the stage of cancer, response to the therapy and the 

aggressiveness of the drugs in causing adverse side effects. 

If these drugs are considered highly toxic, then why is there a need to have 

repeated cycles per treatment course? During each cell cycle, chemotherapeutic 

drugs are only able to kill a certain number of cancer cells, leaving some of them to 

survive. 

With each course, the number of malignant cells decreases and the treatment is 

repeated until the number of viable cells is low enough to be controlled and 

eliminated by the immune system. This shows the importance and significance of 

maintaining and conserving a sound immune system during cancer treatment. 

Effects of Chemotherapeutic Drugs 
The side effects of chemotherapy vary according to the type of drug used and 

the duration of the treatment. Almost all chemotherapeutic drugs target the 

fast-growing cells; that is why these drugs are effective against cancer. Cells in the 

bone marrow, hair, mouth and intestines are fast-growing and dividing cells, this 

explains why the side effects of these cytotoxic drugs are more evident and initially 

manifested in these sites. Table 5 enumerates the effects of chemotherapeutic drugs 

to different systems of the body. 

Surgery 
Surgical interventions are commonly used in cancers for important reasons. 

Surgical resections are used to diagnose and stage malignant tumors, and at the 

same time, they function as primary treatments for a cancer cure. Surgical methods 

are also utilized to reconstruct and rehabilitate sites in the body that are affected by 

cancer cells. Surgeries control and cure cancer through the following techniques: 

• The malignant tumor is entirely or partially removed to reduce the number of 

aggressive cancer cells. This decreases the number of cancer cells and assists 

other therapies in controlling the disease. 

• New body structures are created to replace mutilated tissues. 



26 

 

• Nonessential parts of tissues that contain tumor cells are removed and tissues or 

organs (i.e., Pancreas, kidney, etc.) whose functions are replaceable by 

chemicals or medications are removed. 

In some cases, when the tumor is located in an area where resection is not 

possible, or it is too invasive, surgeries aren’t done. 

Table 5. Chemotherapeutic Drug Effects on the Body 

Body System Side Effects 

Integumentary system: 

skin, hair and nails 

• Alopecia or hair loss  • Hair thinning/Itching of skin 

• Skin redness   • Skin discoloration 

• Darkened and loosened nails 

Gastrointestinal system • Food aversion  • Nausea and vomiting 

• Liver damage   • Constipation 

• Diarrhea   • Malnutrition 

• Significant decrease in weight 

• Ulcerations and redness of the mouth, tongue, 

intestines, stomach and rectum/Anorexia 

Immune system • Bone marrow depression, increasing the risk for 

infections 

Reproductive system • Uterine bleeding  • Hot flashes 

• Impotence   • Sterility 

• Early cessation of menses 

Genitourinary system • Kidney failure   • Fluid retention 

Hematological system • Diminished ability in clotting, increasing the risk for 

bleeding and bruising 

• Severe anemia 

Cardiovascular system • Cardiac toxicity 

Respiratory system • Scarring of the lungs 

• Pneumonitis 

Nervous system • Inflammation of peripheral nerves 

• Decreased reflexes: swallowing is difficult, urinary 

incontinence 

Endocrine system • Lowered sex drive 

• Altered hormone secretion 

Musculoskeletal system • Muscle weakness 

Others • Fever/Chills 

• Fatigue 
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As you can see in Table 5, chemotherapeutic drugs affect all systems in the 

body. Toxic to normal and malignant cells, specifically, fast-dividing cells, they cause 

numerous side effects. The mucus membranes of the mouth, hair and bone marrow 

are cells with rapid cellular reproduction, and these sites demonstrate the most 

evident and common side effects of chemotherapeutic drugs 

Radiation Therapy 
Radiation therapy, which has a main goal of attaining maximum control of 

tumor growth while minimizing damage to normal cells, continues to be the most 

commonly used treatment of cancer. Cancer is treated and managed through 

radiation by killing tumor cells, decreasing the size of the tumor and relieving pain 

caused by a tumor’s growth. Table 6 shows the most common side effects of 

radiation therapy. 

Table 6. Common Side Effects of Radiation Therapy 

Side Effects of External and Internal Radiation 
• Skin changes: blanching, redness, shedding of outer skin layers and bleeding 

• Mouth ulcerations and mucus membranes 

• Decreased oral secretions 

• Dental caries 

• Nausea and vomiting 

• Diarrhea 

• Bleeding of the gastrointestinal system 

• Pneumonia 

• Formation of an abnormal connection between two tissue structures that are 

normally not joined together, called a fistula 

Radiation kills cancer cells by delivering ionized radiations of gamma and X-rays 

to the involved sites. Radiation can lethally injure the cells that rapidly divide in 

malignant tumors by damaging their DNA, resulting in complete eradication of 

malignant cells. However, this therapy has its drawbacks, too. Radiation therapy 

cannot distinguish the normal from the malignant cells, and ends up destroying 

almost all of the fast- dividing cells, including those that are cancer free. 

Consequently, the skin and mucus membranes, which are mainly made up of 

rapidly reproducing cells, are the first sites to demonstrate the side effects of 

radiation therapy. 

Radiation is delivered by teletherapy or brachytherapy. Teletherapy distributes 

the radiation from a distant source and is not in contact with the individual. Because 
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of this, teletherapy is also termed external radiation. Meanwhile, brachytherapy 

delivers radiation by direct contact of the radioactive material to the tumor and its 

adjacent tissues. The direct placement of this material delivers high doses of 

radiation to the tumor, and at the same time, spares the adjacent normal tissues. 
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Chapter Three 

Complementary and Alternative Therapies 
for Cancer Treatment and Management 

 

For the last several decades, many research and clinical trials have been 

conducted to search for an effective and reliable cure for cancer. These efforts and 

sacrifices made to save countless of lives from cancer were not futile. The five-year 

survival rate significantly improved from 50% in the 1970s to 66% in 2003, based on a 

survey conducted the same year. 

The chance of survival could increase to as high as 85% when malignant cells 

are detected during the early course of the disease. However, it cannot be denied 

that more work, time, and dedication are needed to find the most effective and 

safest way to beat cancer. Is there any other way cancer can finally be defeated? 

Is there another technique or method that could possibly save millions of lives and 

spare the world population from the toll of this disease? 

Scientists and researchers have been searching for a possible cancer treatment 

using a wide variety of alternative and complementary products and methods. For 

the last couple of years, research studies assessing and investigating alternative 

means to treat cancer have become more intensive and thorough, as more people 

have recognized and are now seriously considering the efficiency and the potential 

beneficial effects of complementary and alternative medicine. 

Billions of dollars are spent every year on alternative and complementary 

treatment, validating its increased use among the population. In the past, people 

commonly displayed distrust and skepticism of alternative medicine. Many have 

been made to believe that treatments included in this domain of medicine have no 

scientific or logical basis, and for that reason, they are ineffective and dangerous. 

But is there any truth behind this popular belief about complementary and 

alternative medicine? 

Complementary and Alternative Medicine 
Complementary and alternative medicine (or CAM) is a group of preventive, 

promoting and healing practices, products and methods that are typically not 

included in the scope of conventional medicine. In the preceding chapter, it was 
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stated that conventional or Western medicine includes modalities and therapies 

that are normally prescribed and practiced by medical doctors and other allied 

healthcare professionals. 

What makes conventional medicine different from CAM is that it includes 

therapies that have shown consistent and favorable results, and are proven safe for 

human use as validated by intensive clinical trials. Though CAM therapies 

demonstrate potential therapeutic effects, some important questions need to be 

thoroughly answered through accurate and systematically-deliberated clinical 

research and trials that are founded on scientific facts. When an alternative therapy 

is proven safe and effective in its intended use, it is often implemented as a 

conventional therapy and a new treatment approach. 

There has been much confusion between complementary and alternative 

medicine and often, these terms are used interchangeably. In actuality, these terms 

define two different systems of medicine. Complementary medicine is utilized in 

conjunction with conventional medicine. These two systems are used alongside 

each other to achieve complete healing and attain balance of the whole 

person-body, mind and spirit-while conventional therapies resolve the physical 

symptoms that arise from the disease. Complementary therapies are used to assist 

conventional techniques in alleviation of symptoms, a reduction in side effects of 

conventional treatments and to improve overall quality of life. 

Alternative medicine, in contrast, is utilized to take the place of conventional 

therapies prescribed by physicians. It intends to completely replace conventional 

therapies, making use of other methods to bring about cure and recovery from a 

certain disease. It excludes the use of surgery, radiation and chemotherapy to result 

in complete cancer management. 

In this book, the use of a special diet, the ketogenic diet, is explored and utilized 

as the first step in an alternative treatment of cancer. A ketogenic diet on its own is 

classified as an alternative therapy for cancer the utilization of this special diet is 

founded on science and medicine and is not merely a product of twisted and 

misrepresented scientific knowledge. The use of this diet as part of an alternative 

treatment protocol is further explored in the succeeding chapter. 

Cancer and CAM 
The use of CAM in cancer treatment has been determined through surveys 

among individuals diagnosed with cancer. In 2000, a study revealed that 37% of 

participants in a small- scale population with cancer of the prostate have used at 

least one CAM therapy as part of their cancer treatment. In the same year, another 

study was conducted regarding the use of CAM in cancer cure. Using a larger 
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population, the study revealed that 69% of the participants had at least once made 

use of a CAM therapy. 

In 2004, 88% of the group enrolled in a phase I clinical trial conducted at Mayo 

Comprehensive Cancer Center had used at least one CAM therapy. Approximately 

93% of CAM users made use of vitamins and minerals, and 53% tried 

non-supplemental forms such as acupuncture. Around 47% of this subpopulation 

used both modalities. It was reported that the most commonly used CAM therapies 

in cancer are herbal medicines, vitamins, and specific diets. Each were carefully 

considered and included in the treatment plan. 

Why Do Some Choose CAM therapies? 
During cancer treatments, some individuals choose CAM therapies for valid and 

valuable reasons. CAM therapies are used to alleviate the side effects of cancer 

treatments such as nausea, vomiting and pain. Clinical research and trials have 

shown that some of these therapies really do work by resolving some discomforts 

associated with cancer treatments, enhancing the patient’s sense of wellbeing. 

These therapies are also found to be a source of security and comfort to many of 

those who undergo conventional treatments, reducing the physical and emotional 

stress brought about by the disease. Moreover, a sense of control and 

empowerment is encouraged among these individuals since they feel that they are 

doing something more to help themselves resolve their struggles with cancer. 

Increased dependency, especially in the physical and financial aspects of one’s 

life, is a reality in cancer. It often causes decreased self-esteem and heightened 

self-pity, especially among those who are accustomed to holding command in their 

families and in their work. CAM use increases their self-esteem once they become 

active participants in their own care. It is a great accomplishment to finally choose 

and do something for one’s self, and not merely wait with uncertainties. 

It is a fact that cancer requires long-term treatment and management, which 

often causes physical, emotional, mental, social and financial liabilities. CAM use 

helps the patient feel that they are indeed not helpless or handicapped and can still 

remain vital members of the society. At times, people might wonder why some 

cancer patients take risks by trying out therapies that lack the “gold standard”; 

randomized, double blind, placebo-controlled trials involving a homogeneous 

patient population and medical condition that establishes clinical evidence for 

efficiency, efficacy and safe use. 

It’s all because of two simple reasons: CAM therapies give the patient hope and 

make them look forward to a possibility of regaining their health and living a good 
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quality of life. The second reason is that subjecting an encouraging treatment 

protocol to the “gold standard” requires significant monetary resources and 

therefore must hold the possibility of significant monetary reward. 

However, CAM therapies are marked with possibilities and contain properties 

that could possibly alleviate their suffering and prolong their lives. Therefore many 

patients willingly utilize these therapies. 

Principles of CAM Therapies 
As conventional therapies mainly focus on relieving and eliminating the physical 

symptoms of disease, CAM therapies aspire to attain overall health by achieving 

balance of the body, mind and spirit. Complementary and alternative therapies 

might consist of a wide variety of methods and techniques but a common set of 

principles are used to treat various diseases, including cancer. The binding principles 

of CAM therapies are: 

• The body is a self-regulating unit that can naturally heal itself and 

maintain its internal balance. 

• Diseases are caused by disruption of balance of the mind, body and 

emotions. Once balance is regained, complete healing of the whole 

person begins and good health is regained. 

• The search and determination of the origin or the root cause of the 

disease is the main focus in CAM. 

• The ultimate treatment goal of CAM therapies is healing the whole 

person-mind, body and emotions. 

• The recommended treatment is individualized since the same treatment 

plan cannot be applicable in all cases. No two individuals demonstrate or 

share the same course of disease, nor do they share disease to the same 

extent and level. 

Types of Complementary and Alternative Treatment 
The National Cancer Institute (NCI) and the National Center for Complementary 

and Alternative Medicine (NC-CAM) have joined forces in an effort to search for 

safer and more effective cancer cures. As a response to the continuous need for a 

more reliable treatment against malignant cells, these institutions have sponsored a 

number of clinical trials, as well as significant research, to fully determine and verify 

which CAM therapies show the greatest potential to cure cancer. 

When any technique consistently demonstrates effective control of cancer, it is 

determined to be safe for human consumption. Having exceeded the well-defined 

criteria set by the NCCAM, this therapy would then be implemented as a new 

conventional treatment approach for cancer. 
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Many CAM therapies, much like conventional therapies, are meticulously tested 

and scientifically evaluated. The NCI and NCCAM are only some institutions that 

sponsor clinical research to evaluate CAM therapies. They also go through rigorous 

clinical evaluation using large populations. Because of their efforts, a few alternative 

therapies are now used in conjunction with conventional therapies to help alleviate 

side effects, to support faster recovery, and to improve the feeling of well-being. It is 

emphasized that your physician must be informed, if you are using any form of CAM 

therapy and a full description of each therapy should be provided to prevent 

incompatibilities and possible adverse effects with any non CAM treatments. 

Researchers classify CAM therapies into five categories. These categories are 

discussed below with examples of CAM therapies being considered for cancer 

treatment. 

1. Mind-body medicines 
These therapies intend to heal various diseases through the power of one’s 

thoughts and emotions with the goal of a complete cure and the return to a high 

quality of life. 

It has been said the power and the capabilities of the human brain are endless. 

This is used as the guiding principle in this type of CAM therapy. To achieve healing 

through mind-body techniques, one has to teach and train his mind to fully focus 

and concentrate on the body. Once focused concentration is attained, the mind 

can significantly control the processes inside the body, resulting in recovery from the 

disease. 

During cancer, the body is under tremendous stress, and it can get out of control 

as the heart rate increases, blood pressure elevates and breathing becomes faster. 

The use of chemotherapy and radiation therapies brings about undesirable side 

effects such as nausea, vomiting and fatigue. In contrast, using mind-body 

medicines, the individual regains control over the body and achieves a relaxed 

state of mind. 

The individual with cancer feels more comfortable and thus experiences less 

pain. As the body frees itself from stressors, side effects of conventional therapies are 

alleviated, overall health is enhanced and one’s longevity is extended. Examples of 

mind-body techniques commonly used in cancer are meditation, biofeedback, 

hypnotherapy, yoga and creative therapy outlets, like music therapy. 

2. Biologically-based practices 
These CAM therapies use the products of nature, which typically includes herbal 
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products and dietary supplements to control cancer cells and reduce the side 

effects of cancer treatments. 

By using vitamins, food and herbs, the body’s immune system is strengthened 

and becomes competent to fight cancer cells and reduce the severity of the usual 

effects of cancer therapies. Garlic, mistletoe and vitamin E are only a few of the 

many products being considered for the treatment of cancer. 

3. Manipulative and Body-based Practices 
These practices physically manipulate one’s body to alleviate physical 

symptoms to aid in reducing the side effects of cancer treatments, and to improve 

feelings of well-being. These therapies are established on the principles of the 

self-regulating nature of the body and its ability to heal itself as well as the 

interconnection and interdependence of all body parts. 

Through direct pressure of the bones, joints and circulatory and lymphatic 

systems, the body achieves relaxation, improved overall health, and relief of pain. 

One of the most capable and consistent CAM therapies for cancer is acupuncture. 

It reliably relieves nausea and vomiting, and boosts energy to lessen fatigue. Other 

practices included in this category are massage therapy, chiropractic care and 

reflexology. 

4. Energy Medicine 
Energy therapies can relieve symptoms of cancer through the use and 

manipulation of energy fields that exist naturally in the body. The body is composed 

of trillions of cells, and in each one, there are numerous energy-emitting atoms, 

which create a dynamic energy field. For the body to function properly, it needs to 

be at the right level of energy (to prevent imbalances and diseases). 

It is believed that physical and mental disorders arise when the balance 

between these energy fields is disrupted by the blockages that impede the proper 

flow of energy. When one has cancer, the energy level is emitted at a low level, and 

the individual becomes more vulnerable to develop further cellular damage. 

Through use of direct pressure and certain movements of the body, the 

blockages are removed, and the energy balance is regained and maintained. It is 

then that healing is achieved. Energy therapy may be of great use in alleviating 

pain, fatigue, stress, nausea and anxiety associated with cancer and its treatments. 

Some of energy therapies used in cancer management are tai chi, reiki and 

therapeutic touch. 
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Table 7. Complementary and Alternative Therapies to Cancer 

Complementary and  

Alternative Medicine 

Use in Cancer Treatment  

and Management 

Acupuncture: A traditional Chinese 

practice, this treatment involves inserting 

needles through the skin at certain parts 

of the body called the acupoints. 

• Relieves nausea associated with 

cancer treatments 

• Alleviates pain 

Aromatherapy: This therapy uses the 

fragrance of essential oils, base oils and 

hydrosols to soothe the body. These oils 

are applied on the skin during a 

massage or added to bath water. 

• Relieves nausea 

• Reduces pain 

• Decreases physical and mental 

stress 

Biofeedback: Involuntary processes in 

the body are controlled through the 

power of one’s mind, concentration 

and focus. Heart rate, breathing rates 

and blood pressure are some processes 

that can be controlled through this 

therapy. 

• Reduces pain 

Exercise: A regular exercise regimen can 

help manage some signs and symptoms 

that directly result from cancer or from 

cancer therapies. Walking, aerobics 

and swimming are only a few of the 

many exercises that can be done in 

cancer. 

• Relieves insomnia 

• Lessens easy fatigability 

• Reduces physical and 

psychological stress 

 

Table 7A. The Action of Herbs and Foods in Cancer 

Complementary and Alternative 

Medicine Use in Cancer Treatment and Management 

Herbs  

Alfalfa Prevents colon cancer 

Apple Contains pectin and antioxidants that prevent 

free radical damage to cells 

Barberry Destroys cancer cells 

Cascara sagrada A possible treatment against leukemia 

Cat’s claw Demonstrates some antitumor properties 

Dandelion leaves Contains beta carotene and vitamin C that 

prevent and fight cancer cells 

Garlic Prevents cancer of the stomach and colon 

Mistletoe extract 
Used in Europe to treat cancer by boosting the 
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immune system and kills cancerous cells 

Ginger Eases nausea and controls inflammation, could 

possibly kill ovarian and colon cancer cells 

Green tea Reduces risk for esophageal cancer, inhibits the 

growth of cancerous cells and eliminates 

cancer 

Rosemary Contains tumor-killing antioxidants 

Saw palmetto Effective treatment against prostate cancer 

Scutellaria barbata 

Inhibits cancer cells of the lung, breast and 

digestive system 

Soybean Reduces breast cancer risk 

 

Table 7B. Other CAM Forms 

Complementary and Alternative 

Medicine 

Use in Cancer Treatment and 

Management 

Hypnosis: Hypnosis is a state of 

focused concentration. The individual 

interacts with the hypnotist that helps 

him focus on his goals, change his 

perceptions and control his actions. 

• Reduces anxiety 

• Alleviates pain 

• Decrease levels of physical and 

mental stress 

• Controls nausea and vomiting 

Massage therapy: During a massage, 

the therapist uses physical 

manipulation by pressing and 

kneading some areas of the body to 

relieve muscle tension which 

stimulates blood circulation. 

• Relaxes the mind and body 

• Relieves pain 

• Decreases stress 

• Reduces anxiety 

• Improves endurance 

Meditation: Meditation is a state of 

deep concentration, focusing on a 

certain image to bring about positive 

thoughts and feelings of calmness. 

• Relaxes the mind and body 

• Relieves anxiety 

• Alleviates pain 

• Decreases stress 

Music therapy: Involves listening to 

music, writing lyrics, singing and 

playing different musical instruments. 

• Relieves pain 

• Controls nausea and vomiting 

Tai Chi: A form of exercise that 

combines gentle, controlled, 

movements with deep breathing 

exercises. 

• Relieves physical and psychological 

stress 

• Resolves insomnia 
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5. Whole medical systems. 
These are complete medical systems composed of theories and practices that 

have evolved over time from traditional medical systems from different cultures. 

Ayuvedic medicine finds its roots in India. It mainly seeks to restore the balance and 

harmony of the mind, body and emotions through maintenance of balance 

between air, phlegm and bile. This system stresses the importance of food 

moderation, healthy behaviors, sexual intercourse and use of herbal remedies. 

Traditional Chinese medicine maintains the balance between yin and the yang, the 

two opposing, yet inseparable forces that continuously interact to create a 

dynamic environment. 

Table 7C. Purpose of Vitamins and Minerals in Cancer Treatment 

Vitamins and Minerals Action in the Body 

Vitamin A Decreases the risk for lung cancer 

Vitamin E Protects cell membranes from the damaging effects of 

free radicals, blocks nitrosamines, a carcinogen typically 

found in food. Enhances the immune system 

Vitamin C Decreases the risk for gastric cancer 

Calcium Decreases the risk for colon cancer 

Folate Decreases the risk for colon cancer 

Iron Prevents anemia in cancer 

Selenium Decreases risk for gastric cancer 

 

Complementary and alternative therapies to cancer treatment and 

management are enumerated. The use of therapies included in CAM has increased 

over the past few years. 

Homeopathy uses diluted substances for its healing power. The main guiding 

principle in this system is the body’s natural ability to heal itself, using substances 

obtained from nature to elicit healing in the body. It is based on the principle of 

similiars; let like be cured by like. This means that to achieve resolution of symptoms, 

an appropriate substance that also induces the same symptom manifestation 

should be used. 

This therapy is commonly used in cancer treatment to remedy severe vomiting 

associated with cancer therapies and radiation sickness. 

Another widely used whole medical system is naturopathic medicine which 

mainly utilizes natural methods to manage symptoms related to cancer therapies 

and to treat the physical manifestations of cancer. A variety of methods are used in 
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naturopathy, but almost all techniques are initiated with detoxification or the 

removal of toxic substances from the body. Through the use of water, heat, air, 

special diets and natural remedies, the body distressed by cancer is assisted to 

increase its inherent ability to heal itself. 

Complementary and alternative medicine has existed since the beginning of 

man. For thousands of years, it has provided care and cure to people from different 

cultures and races. Tirelessly, CAM continues to search for new products and 

methods to save patients from the perils of sickness, disabilities and death. Through 

the test of time, CAM therapies continue to give hope and lift the spirits of the sick. 

In modern times, cancer has proven to be one of the deadliest diseases, 

affecting millions of people from every part of the world. The role of CAM has 

become more significant than ever. The rapid progress in the field of science and 

biotechnology has caused many to forget, distrust and dismiss CAM therapies as 

possible cancer cures. But for the past years, there has been a remarkable shift 

towards optimum health and wellness through the use of CAM, as more people 

rediscover the power and abilities of one’s self and nature to heal diseases of 

different origins. 
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Chapter Four 

An Introduction to the New Alternate 
Approach Against Cancer 

 

Overview: The Science Behind the Alternate Approach 
The human body is a dynamic unit with numerous chemical reactions constantly 

occurring to synthesize and release energy so that vital functions and mechanisms in 

the body are maintained and carried out as designed and intended. Through the 

process of metabolism, the body creates and releases energy by a series of 

chemical reactions that breakdown the foods we eat—our main source of energy. 

The body’s survival largely and significantly depends on a balanced 

metabolism, necessitating the many checks and balances in the body to make sure 

that all chemical reactions occur without errors and interruptions so that a sufficient 

amount of energy is properly released. 

Despite these mechanisms, there are many things that can cause the body’s 

energy metabolism to get off balance. When this happens, there is a resulting chaos 

in the body’s internal environment with erratic reactions as the body becomes 

unable to perform at its optimum level. Cancer is one the many possible outcomes 

of this chaos, though this is certainly not the only cause of cancer. 

Scientific studies show that tumors are most likely to occur in people with 

abnormal energy metabolism. Tumors thrive and grow rapidly in this environment, 

and as long as the body maintains this state of abnormal energy metabolism, tumors 

continue to get all the energy and nourishment that they need for growth and 

reproduction. When this abnormal metabolic cycle is interrupted or altered, 

creating an environment disruptive to their growth and intrinsic mechanisms, tumors 

can no longer survive. They begin to shrink and lose all their properties that maintain 

resistance to various cancer treatments. 

Scientific studies on this topic, incorporated with existing knowledge on how the 

body normally works and responds to aberrations, show that through alteration of 

the body’s metabolism, it is possible to eradicate cancer cells. Application of the 

knowledge and principles of normal and abnormal cellular metabolism could be a 

basis for a first-line treatment of many types of cancer. 
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Many people have a relatively high amount of a type of sugar called glucose in 

their blood. The foods we eat are converted to glucose in order to be used for 

energy. Glucose is essentially the energy “currency” that the body uses. The cells in 

the body take in glucose that is present in the blood and uses it for energy as 

needed. Glucose is mostly obtained from the high-energy foods we consume. 

Breads, pasta, rice, other grains and many other foods containing carbohydrates 

form the bulk of what our body converts to glucose. Of course, actual sugar added 

to foods such as cakes, pastries, candies and sugary sodas also add to the sugar 

that our bodies typically use for energy. 

Sometimes, for a variety of reasons that scientists are still trying to understand, the 

body sometimes converts glucose to energy in a different way than normal. When 

this happens problems can occur and cancer cells can survive and thrive in the 

body. However, it is possible to interrupt such metabolic problems and prevent both 

the growth of existing cancer cells and the development of new cancer cells. 

 

 

 

There is a simple scientific discovery that has opened up possibilities and 

motivated researchers to find an alternative way of treating cancer: cancer cells 

must have glucose to survive. This was first discovered back in the 1920s by a 

German scientist, Otto Warburg. He found that cancer cells were unlike normal cells 

in the body in the way that they create energy from glucose. 

While normal, healthy cells metabolize glucose in the power centers of the cell 

called the mitochondria (singular mitochondrion); cancer cells generate energy 

quite differently. They create their energy through a process called glycolysis. 

Glycolysis is a way to generate energy through a fermentation process that occurs 

in cells, but not in the mitochondria where energy is normally created. Warburg 
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believed that when the body’s cells switched to glycolysis to make energy, cancers 

would form and grow. 

The alternative cancer therapy that is introduced and discussed in detail in this 

book uses scientifically tested techniques and methods of limiting the amount of 

glucose in the body to inhibit the growth of cancer cells. Through the synergistic 

effect of a specialized ketogenic diet and the use of hypoglycemic medications 

typically used in cases of diabetes mellitus, the amount of glucose in the blood is 

limited, compelling normal cells in the body to use an alternative energy 

source-while essentially cutting off the energy supply (glucose) to cancer cells. 

The body can operate efficiently using energy generated from another source 

called ketones rather than glucose, because healthy cells manufacture energy in 

the mitochondria from either ketones or glucose. But cancer cells cannot operate 

efficiently because they generate energy through glycolysis, which requires glucose 

only; ketones cannot be used for glycolysis. Numerous studies have shown that 

deprived of sufficient glucose, cancer cells wither and eventually die (rather than 

growing rapidly as when they are given glucose). 

To fully comprehend and appreciate the promise of this alternative approach, it 

is essential that topics relating to normal and cancer cell metabolism are discussed. 

Metabolism comprises a series of steps and chemical reactions, which are all 

interrelated and significant in energy production. It is not enough to know which 

reactions contribute to the proliferation of cancer cells. What is essential is to see its 

implications to the development of cancer as an aggressive and highly resistant 

disease. The chemical processes and utilization of energy fuels from various sources 

is also expounded upon. 

After understanding how tumors survive, methods of controlling, inhibiting and 

eliminating their growth can be illustrated. Based on Warburg’s theory, the limitation 

of glucose to malignant cells is the most crucial point to turning around, if not 

completely stopping, the disease process. The physiology of ketosis is presented in 

full details since the use of a ketogenic diet is vital for glucose starvation of cancer 

cells. 

The use of different diabetic medications is then explored as a critical and 

therefore necessary, additional therapy for this alternative approach. The modes of 

action of each drug class are described. The overall effect of combining these two 

therapies is to cut off the energy source of cancer cells, resulting in their eradication, 

the eradication of the disease, and reclamation of health and well-being. 
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Chapter Five 

The Fundamentals of Cellular Metabolism 
in Normal and Cancer Cells 

 

In the 1920s, Ottoman Warburg, a German Nobel Prize winner, made one of the 

most startling and monumental discoveries in the field of biochemistry. A pioneer in 

the study of cellular respiration, he proposed that cancer is mainly caused by an 

alteration in metabolism. He emphasized that abnormal metabolism is a symptom of 

the often-lethal disease. The deranged synthesis and processing of energy is a 

crucial step in the development of malignant cells. It is believed by many scientific 

researchers that this step is necessary for abnormal cells to become cancer. Specific 

abnormalities and deviations in cellular metabolism result in an environment that is 

prime for the reproduction and growth of malignant cells. 

For many years, the proposed role of an altered metabolism in the development 

of cancer has not been fully exhausted and was almost forgotten in the history of 

science and biochemistry. But in recent years, the Warburg effect, which is 

considered fundamental and an essential property of all cancer cells, has 

resurfaced and has aroused interest. Could this be the answer to the long and 

almost unending search for a cancer cure? Could it be that the most fundamental 

and main principle of how to most effectively kill cancer cells was discovered more 

than 80 years ago? 

Before a thorough discussion about the specific alterations and aberrations that 

come about in the metabolism of cancer cells, the natural course of metabolism in 

well-functioning cells need to be discussed to have greater understanding on the 

implications of the altered cellular metabolism in cancer. 

SECTION ONE: NORMAL CELLULAR METABOLISM Homeostasis is Achieved 
through the Regulation of Metabolism 

As mentioned earlier, the growth of cancer cells is initially stimulated by the 

changes in the way these cells metabolize. It has been established by reliable 

research that most, if not all, cancer cells demonstrate abnormalities in the 

regulation of their enzymes, which are the catalysts of biochemical reactions. It is 

therefore notable to discuss how the body maintains its internal balance to protect 
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itself from various diseases like cancer. 

Regulation of enzyme activity could greatly influence the preservation of 

homeostasis. Homeostasis is the ability of animal cells to maintain the consistency of 

their internal environments, regardless of changes and wide fluctuations that arise in 

the external environment. Enzyme-catalyzed reactions advance at rates receptive 

to the changes in the internal and external environment. Maintenance of constant 

homeostasis allows the cell or organism to respond adequately and properly to an 

internal signal or an external stress. Moreover, to achieve homeostasis, the rates of 

biochemical reactions should respond in accordance to the physiological needs of 

the body. 

ATP: The Cell’s Energy Currency 
Biological systems need chemical energy to support and boost the processes 

that transpire in living organisms. Adenosine triphosphate (ATP) is commonly called 

the energy “currency” of the cell since it is able to pass the kind of energy needed 

for biochemical processes between one cell and another. The energy liberated 

from ATP is used to support and maintain the body’s vital processes such as muscular 

contractions and the conduction of nerve impulses. 

All food sources are able to produce ATP through a series of chemical reactions 

that occur right after food digestion. All living organisms require that the particles 

taken in as nutrients be broken apart to extract energy. In order to maintain the 

body’s steady state, one needs a constant supply of energy to bring about the 

consistency and balance needed in a dynamic environment. 

The extraction of energy requires a series of many stages. It is believed that a 

suitable fuel in sufficient amounts is required to create the energy that supports and 

sustains the normal processes in the body. Knowing how the human body obtains 

this energy from various food sources is necessary to better understand nutrition and 

metabolism. 

Generally, the reactions that breakdown these energy sources are termed 

catabolism or exergonic reactions, whereas chemical reactions that build up 

substances are called anabolism. The combined catabolic and anabolic processes 

make up metabolism. Metabolism is defined as the sum total of all biochemical 

reactions that take place in a living organism that create, transform and make use 

of energy. 

The rate of energy released is measured through the determination of the 

metabolic rate controlled by the thyroid gland. When sources of energy are 

depleted, cellular death, whether normal or cancer, from starvation occurs. 
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Major Sources of ATP 
In the body, there are three major sources of energy obtaining processes that 

take part in energy conservation or energy capture. These are oxidative 

phosphorylation, glycolysis and the citric acid cycle. These three processes normally 

occur in all human cells as the means to obtain energy from food. How each one 

takes part in the overall metabolism of various energy sources or fuels is discussed 

later in the chapter, so that their impact and their significance in generating energy 

are better appreciated. 

Mitochondria 
It is hard to describe the main processes of ATP generation without mentioning 

the powerhouse of the cell, the mitochondrion. A subunit in animal cells, a 

mitochondrion is an organelle, or little organ, where most of the capture of energy 

takes place. It is often called the powerhouse or the energy factory of cells since it 

generates the largest supply of ATP, which is the main source of chemical energy 

needed by the life-supporting processes that constantly occur. 

Typically, a human cell requires more than a thousand mitochondria in order for 

the cells to produce the large amount of energy that the body needs and 

demands. Noteworthy, the number of mitochondria found in one cell basically 

depends on the cell’s activity and metabolic demands. 

For example, since fat cells and muscle cells are able to store a lot of energy and 

are in need of immediate sources of energy, respectively, far more numbers of 

mitochondria are found in these cells. The generation of ATP in mitochondria is 

mainly achieved through cellular respiration, which requires oxygen for energy to be 

released from various sources. 

The structure of mitochondria greatly influences the cell’s ability to create ATP 15 

times more than normal. Figure 7 illustrates the structures and parts of mitochondria. 

The outer membrane encloses the entire organelle. The gap between the outer and 

inner membranes is the intermembrane space. In the inner membrane, the enzyme 

ATP synthase, which assists in manufacturing ATP, is located. 

This structure also contains the cristae, which increases ATP generation by 

increasing its surface area. The matrix, enclosed by the inner membrane, is also a site 

for making ATP through the aid of ATP synthase. 

Figure 7. The Mitochondrion 

ATP synthase particles 
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The mitochondria basically contain two membranes, separated by the 

intermembrane space. These are the outer smooth membrane and the convoluted 

inner membrane, enclosed by the inner membrane is the matrix. Description of 

mitochondrial structures makes it apparent that these little organs are especially 

designed to support the manufacture of larger amounts of ATP (compared to any 

other site in the cell). The outer membrane contains channels that allow particles of 

chemical compounds to enter the mitochondrion, making it permeable. 

In contrast, the inner membrane is highly selective about the type of particles 

that it allows to pass through. The inner mitochondrial membrane contains the 

components of the electron transport chain, which generates a huge amount of 

ATP. Within the inner membrane, folded internal compartments called the cristae 

are found. These compartments basically function to increase the surface area of 

the inner membrane, which further increases the generation of ATP. Several 

enzymes involved in the citric acid cycle, another ATP-generating series of chemical 

reactions, are found in the mitochondrial matrix. 

Simple sugars metabolized outside the mitochondria can only generate ATPs, 

and for this reason, they need to be transported into the inner mitochondria to be 

further broken down into products that release more ATPs. Moreover, mitochondria 

contain a series of enzymes or catalysts called the respiratory chain, which is mostly 

located in the inner membrane and matrix. These multienzyme systems are 

responsible for producing most of the reducing equivalents, which are defined as 

the useful energy obtained from the breakdown of nutrients, such as fats, protein 

and carbohydrates. 

One of the most unique characteristics of a mitochondrion is the fact that it 

contains its own genetic material. Located in the inner matrix, mitochondrial DNA is 

described as double stranded and circular. Though mitochondrial DNA is 

considered relatively small and only encodes for a small subset of protein molecules, 

it has a high rate of mutation or alteration, thus, it is more vulnerable to developing 

deviant and abnormal cellular processes. 

Defects in mitochondrial functions have set off many degenerative diseases that 

are now fully recognized and established by clinicians. It has been recognized that 
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tissues most susceptible to develop mitochondrial dysfunctions are those with high 

and constant requirements for energy, such as the brain, heart and skeletal muscles. 

In addition, current research is seriously considering mitochondrial dysfunction as a 

possible contributing factor in cancer development. 

It is important to note that oxygen is a prerequisite for the reactions in the 

mitochondria to occur. Two of the three processes generating the most ATP occur 

inside the mitochondria: oxidative phosphorylation and the citric acid cycle or Krebs 

cycle. Glycolysis, the first stage of glucose metabolism is an anaerobic process that 

does not need oxygen to breakdown glucose. 

Biochemical Processes Where Most ATPs Are Obtained Oxidative 
Phosphorylation Via the Electron Transport Chain 

Oxidative phosphorylation is a process that generates the greatest quantitative 

source of ATP in aerobic organisms. 

Through this process, aerobic organisms, which include human cells, are able to 

capture a far greater proportion of energy. Aerobic organisms, or aerobes, have an 

oxygen-based metabolism. This means that they need oxygen to break down food 

substrates into energy. 

The main use of oxygen is in cellular respiration, which is defined as the process 

by which cells derive energy from the conversion of nutrients into ATP. Oxidative 

phosphorylation specifically takes place in the electron transport chain, which 

contains protein molecules that are embedded in the inner membrane of a 

mitochondrion. 

Citric Acid Cycle or Krebs Cycle 
The citric acid cycle, or Krebs cycle, is often called the engine room within the 

powerhouse of the cell. In this cycle, metabolic fuels, specifically glucose drawn 

from carbohydrates, amino acids from proteins and fatty acids from fats, all are 

reduced to carbon dioxide and water. The energy obtained from this cycle is 

transferred through the electron carriers until it reaches oxygen. Keep in mind that 

metabolic fuels enter the citric acid cycle as acetyl-CoA. 

The evolution of cells from anaerobic metabolism to aerobic is considered the 

most important and crucial stage in how living organisms obtain their energy. A 

greater amount of energy from nutrients is obtained through aerobic oxidation than 

by anaerobic processes, and because of this, the mechanisms and processes 

needed for the human cell’s survival are maintained and continuously supported. 

Most reactions of the Kreb’s Cycle occur in the matrix of a mitochondrion. One 
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chemical reaction in this cycle occurs in the inner mitochondrial membrane. 

The main function of the citric acid cycle, aka the Kreb’s Cycle, is to serve as the 

final common pathway for the breakdown of carbohydrate, protein and fats. This 

cycle has a major role in gluconeogenesis, or the formation of glucose from 

non-carbohydrate substrates. 

Glycolysis 
Glycolysis is the major pathway for utilization of glucose, a product of 

carbohydrate breakdown, which occurs outside the mitochondria. This pathway 

exclusively draws energy from glucose molecules, generating approximately 20 to 

30 percent of the total energy in the body. It may be considered a unique and an 

adaptable pathway as it can make use of available oxygen, or it can function in the 

total absence of oxygen. 

Thus, this pathway can metabolize glucose both in aerobic or anaerobic 

conditions, depending on the situation. Because of this pathway’s unique ability to 

provide ATP in the absence of oxygen, it allows the highly dynamic skeletal muscle 

cells to function at elevated and intensified levels, particularly during prolonged 

exercise despite the fact that aerobic metabolism becomes insufficient. The muscle 

cells are able to survive anoxic episodes, where there is an extremely low oxygen 

level in the body. 

In contrast to skeletal muscles, heart muscles demand a constant supply of 

oxygen to continue their continuous and proper functioning since these cells are 

especially adapted for aerobic activities. These cells have relatively poor glycolytic 

ability and survive poorly under anaerobic conditions. It is important to note that, 

although glycolysis can occur in environments without oxygen, it’s limited in the 

amount of energy liberated per glucose molecule. What happens is, in order to 

supply the needed amount of energy for different processes in the body, more 

glucose molecules are utilized. Simply put, in anaerobic conditions, more glucose 

molecules are used to generated fewer ATPs. 

Lactate is a highly acidic chemical compound that accumulates in prolonged 

glycolytic activities. In anaerobic conditions, glycogen, the major storage form of 

carbohydrates is depleted and lactate appears. Though skeletal muscles 

demonstrate high tolerance and adaptability to anaerobic conditions, they have 

their limits. Once the body undergoes extended periods of exercise with oxygen 

deprivation, lactic acid concentration increases in skeletal muscles, which in turn, 

causes fatigue, muscle cramps and soreness. Moreover, lactate accumulation 

results in a decrease of pH, or acidification of the blood. 
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A key point to remember for reference later in the book is that lactic acid is a 

waste by product of anaerobic conditions. Lactic acid is recycled by the liver back 

into glucose, which means it is then available to be used by normal and cancer 

cells. 

Energy Calculation Glucose vs Fatty acids 
To review, the major sources of ATP from the metabolism of different types of 

nutrient particles have been briefly discussed. Oxidative phosphorylation, citric acid 

cycle and glycolysis were identified as the major sources of ATP are needed to 

provide a sufficient amount of energy to maintain the many biochemical processes 

that constantly occur in the body. 

It has been mentioned that these chemical reactions yield the highest number 

of ATP. To fully recognize and understand the value of these sources, the number of 

ATP formed from each molecule of glucose and fatty acid with the use of oxygen is 

compared. 

Table 8 compares the number of ATP formed from the metabolism of 1 glucose 

molecule and 1 molecule of a free fatty acid in each stage of chemical reactions. 

Table 8. The Number of ATP Formed in Biochemical Pathways 

Number of generated ATPs per 1 

molecule of 6-carbon glucose molecule 

Number of generated ATPs per 

6-carbon free fatty acid 

Glycolysis: 2 ATP Beta-oxidation: 10 ATP 

Citric acid cycle: 2 ATP Citric acid cycle: 36 ATP 

Electron transport phosphorylation: 32 

ATP 

 

Total: 36 ATP Total: 45 ATP 

 

Based on the data shown on Table 8, it is evident that fatty acids are far more 

able and effective in generating more ATP than glucose molecules. But during 

exercise, when there is an increased demand for energy for the sustenance of 

biochemical processes, glucose is still the preferred initial source of energy as it is 

more easily utilized than fatty acids. The detailed explanation for this is discussed in 

the following chapter. 

Aerobic vs Anaerobic Glucose Metabolism 
In Table 9, the amount of ATP generated from anaerobic (without oxygen) and 

aerobic (with oxygen) glucose metabolism is displayed. The metabolism of glucose 

involves two different pathways: aerobic and anaerobic metabolism. In the 

presence of oxygen, one molecule of glucose yields a net total of 36 ATP. 
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Electron transport phosphorylation generates the most ATP, and this process can 

only occur in the inner mitochondrial membrane. Keep in mind that an aerobic 

condition is a prerequisite for the entry of any nutrient molecule into the 

mitochondria. Without oxygen, pyruvate is not transported into the mitochondrion. 

In anaerobic conditions, one molecule of glucose can only yield a net total of 2 ATP. 

So, glucose metabolism in aerobic conditions is far more efficient in generating ATP 

than glucose metabolism without oxygen. 

Aerobic and anaerobic metabolism both have their own advantages and 

disadvantages. Through aerobic metabolism, energy supply is sustained for as long 

as five hours; however, the rate at which the energy is supplied occurs at a much 

slower rate. Although anaerobic metabolism is considered a less efficient pathway 

of glucose metabolism, it can rapidly supply more ATP for short-term and intense 

activities or exercises that range from 30 seconds to 2 minutes. However, anaerobic 

metabolism cannot be sustained for a prolonged period of time since the 

accumulation of lactic acid, its end product, poses potential health problems. 

 

Table 9. Comparison of ATP in Aerobic and Anaerobic Glucose Metabolism 

Number of generated ATPs per 1 molecule of 

6-carbon glucose molecule 

Number of generated ATPs per 

6-carbon free fatty acid 

Glycolysis: 2 ATP Beta-oxidation: 10 ATP 

Citric acid cycle: 2 ATP Citric acid cycle: 36 ATP 

Electron transport phosphorylation: 32 ATP  

Total: 36 ATP Total: 45 ATP 

 

Table 9. The number of ATP generated from aerobic and anaerobic metabolism of 

glucose is compared. Aerobic glucose metabolism generates a net of 36 ATP while 

anaerobic metabolism of glucose only yields 2 ATP. 

Overview of Cellular Metabolism 
After digestion and absorption of nutrients, the dietary components of various 

sources of nutrients are further broken down by the intermediary metabolism to 

generate enough ATP for the body to continue its internal operations and processes. 

Knowledge of the main pathways of metabolism in normal human cells is helpful in 

order to better facilitate understanding of abnormal metabolism in cancer. In 

section two of this chapter, the errors of metabolism are explored to aid the 

understanding of the rationale of this proposed alternative treatment against 

cancer. 
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Figure 8. Pathways for the Breakdown of Carbohydrate, Protein and Fat 

 

Humans have the fundamental need to process the resultant products of 

digestion of the carbohydrates, lipid and protein from various food sources. The 

products of digestion, (simple sugars from carbohydrates, fatty acids and glycerol 

from fats and amino acids from proteins) need to undergo stages of chemical 

reactions for the cells to utilize them as energy sources. These products of digestion 

are initially sorted out in their respective pathways to a common consequence of 

the formation of acetyl-CoA, which is further oxidized or broken down by the citric 

acid cycle. Figure 8 represents the outline of pathways that form ATP from different 

nutrients. 

Figure 8. The general outline of the pathways for the breakdown of 

carbohydrate, protein and fat to simple sugars, amino acids and fatty acids, 

respectively from various food sources is illustrated. 

Each type of nutrient has its own specific pathway but all lead to the formation 

of acetyl-CoA, which is further broken down during the citric acid cycle. Note that in 

glycolysis, glucose is converted to pyruvate without the need of oxygen. To 

generate more ATP from the breakdown of acetyl-CoA through the citric acid cycle 

and oxidative phosphorylation, it needs to enter the mitochondria, where the use of 

oxygen is necessary to initiate various chemical reactions. 

Carbohydrate Metabolism 
Glucose, mainly derived from the breakdown of carbohydrates, is metabolized 

to pyruvate and lactate in all human cells through the process of glycolysis. Glucose 

is considered unique because it can be metabolized through glycolysis, an ATP- 

generating process that can occur with or without oxygen. 

In anaerobic conditions, glycolysis can continuously make and supply ATPs by 

metabolizing glucose through the conversion of pyruvate to lactic acid. In tissues 

where oxygen is a requirement to generate ATPs, pyruvate is metabolized to 

acetyl-CoA, which subsequently enters the citric acid cycle to liberate as much 

energy in the form of ATP, through the process of oxidative phosphorylation. Thus, 

glucose is regarded as the major fuel of many tissues. 
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It is essential that carbohydrates are initially broken down into glucose, a simple 

sugar (classified as a monosaccharide) before the body can actually absorb and 

utilize them for energy. After meals, the level of glucose in the blood normally 

increases. As a response to a rise in blood sugar, the pancreas (specifically the beta 

cells in the islets of Langerhans) secretes the hormone insulin into the blood. Insulin 

then facilitates the movement of glucose across the normal and cancer cell 

membranes into the cells, decreasing blood glucose levels. It is important to note 

that insulin release is mainly regulated by blood glucose and that cancer cells have 

significantly more insulin receptors than do normal cells. 

It can be stated that blood glucose and insulin have a direct and proportionate 

relationship since insulin secretion increases when blood glucose levels increase 

(and insulin secretion decreases when the blood glucose levels decrease). 

Normally, after food intake, insulin levels begin to rise after a few minutes, 

peaking 30 to 60 minutes after a meal, and returning to its baseline in two to three 

hours. 

Glucose cannot possibly enter a cell without insulin, as it is the only transporter 

available for glucose uptake. As glucose enters the cell, it has several fates, 

depending on the needs of the body. If the cell is hungry (in need for more energy), 

glucose is immediately used. If energy is sufficient however, glucose is converted 

into glycogen, a stored energy, and is temporarily stocked in skeletal muscles and in 

the liver. 

If these “stockrooms” fill up, excess glucose molecules are converted into fats 

and stored in the adipose or fat storing cells. When the cells are not able to obtain 

energy due to insufficient available glucose, the glycogens stored in the muscles 

and liver are converted back to glucose, and subsequently, utilized by the starving 

cells. When all the stored glycogen has been used up, the human body undergoes 

a series of complex chemical reactions to convert other metabolites into glucose. 

Gluconeogenesis is the process of making new glucose sources from other nutrient 

molecules. 

This is why it is very difficult for cancer diets to successfully work in most cases. The 

human body has the ability to make sufficient glucose from sources other than 

carbohydrates. 

Lactic Acid Metabolism 
When pyruvate is formed, one of several things can happen. In aerobic 

metabolism, pyruvate is linked to coenzyme A to form acetyl-CoA, which enters the 

citric acid cycle. Without oxygen, there are two fates for pyruvate. In organisms 
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capable of alcoholic fermentation like one-celled yeasts, pyruvate is reduced to 

form ethanol. 

In human cells, during strenuous muscular activities where there is a decline in 

oxygen, pyruvate is converted to lactic acid through aerobic glycolysis. And 

pyruvate is reduced to lactate, catalyzed by the enzyme lactate dehydrogenase. 

During oxygen deficiency, the reoxidation of NADH formed from NAD+ during 

glycolysis is impaired. 

Under these circumstances, NADH is reoxidized by coupling to the reduction of 

pyruvate to lactate, and the NAD+ formed from this chemical reaction permits 

glycolysis to proceed. Thus, glycolysis can take place under anaerobic conditions. 

One molecule of glucose gives a net total of 2 ATP. Figure 9 shows the summary of 

glucose breakdown to lactate. 

Figure 9a. Glucose Breakdown to Lactate 

 

During oxygen shortage, NADH reoxidizes by coupling to the reduction of 

pyruvate to lactate, and the NAD+ formed from this reaction allows glycolysis to 

proceed. Conversion of glucose to lactate gives rise to 2 lactate molecules and 2 

ATP. The conversion of pyruvate to lactate permits glycolysis to continue, and 

therefore, ATP molecules are continuously created to supply and support the 

biochemical processes that the body needs to survive. Lactate is recycled to form 

pyruvate and glucose by a pathway called gluconeogenesis or the new synthesis of 

glucose. Through the Cori cycle (named after Gerty and Carl Ori who first described 

it), lactic acid diffuses out of the cell and into the bloodstream where it is transported 

back to the liver. 

Then gluconeogenesis in the liver converts the lactate back to glucose, which is 
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stored as glycogen for an energy source (until it is degraded by the process of 

glycogenolysis). Gycogenolysis converts glycogen to glucose in the liver and 

muscles, freeing up glucose. 

As lactate builds up, the overworked muscles begin to experience the toll. 

Accumulation of lactic acid often results in muscle soreness and cramps. In cases 

where lactic acid in the blood accumulates at a rate faster than it is removed, lactic 

acidosis occurs which causes an increase of acidity of the blood. Rapid and 

labored breathing, increased heart rate, vomiting, abdominal pain and altered 

mental status are only a few of its physical manifestations. 

Lactic acidosis frequently occurs in individuals with liver damage, particularly in 

alcoholics where thiamin deficiency is observed. Without thiamin, pyruvate 

accumulation comes about, which in turn, encourages the buildup of lactic acid in 

the blood. Moreover, in some people, a liver defect will not allow the conversion of 

lactic acid to glucose, which aggravates the condition. 

Lipid Metabolism 
In the body, long-chain fatty acids can come from either dietary lipids or 

acetyl-CoA derived carbohydrate. In tissues, fatty acids are converted to 

acetyl-CoA or to triglycerides that contain the body’s main caloric reserve. 

The major characteristics of lipid metabolism are involved with oxidation of fatty 

acids to generate energy or to synthesize lipids. Fats are initially metabolized to 

glycerol and fatty acids. A substrate obtained from glycerol metabolism is 

converted to pyruvate through glycolysis to make energy. Acetyl- CoA formed by 

oxidation of fatty acids has three significant fates. 

• When acetyl-CoA is derived from a carbohydrate source, it is oxidized and 

separated completely through the citric acid cycle. It is important to 

emphasize that fatty acids are able to yield a considerable amount of energy 

and are considered very effective tissue fuels. 

• Acetyl-CoA can also be a source of cholesterol and other steroids. 

• It forms ketone bodies in the liver, which function as a very important source of 

energy during starvation-like states. The alternative treatment of cancer, as 

outlined in this book, focuses on the synthesis and utilization of ketone bodies 

to continuously supply a sufficient amount of energy in a carbohydrate and 

glucose restricted diet. 

Amino Acid Metabolism 
Metabolism of nitrogen, although not commonly discussed, is just as important as 

carbohydrate and lipid metabolism. Amino acids are necessary for protein synthesis 

for muscles and tendons, oxygen transport, catalyzation of all biochemical reactions 
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by enzymes and hormonal regulation. Protein is also essential for the growth and 

repair of body tissues. It functions as an energy reserve of glucose and lipids. 

Essential amino acids are specifically supplied through dietary intake since body 

tissues are not able to synthesize them. Non-essential amino acids, although 

available in various food sources, are mainly formed from intermediates by 

transamination or amino transfer using amino nitrogen from other surplus amino 

acids. Constantly, amino acids are catabolized to create energy and ammonia 

through deamination. 

Ammonia is converted to urea, a metabolic waste that should be excreted out 

of the body through urine formation. After the urea is removed, the remaining 

carbon skeletons form glucose and ketone bodies. 

The metabolism of carbohydrates, fats and proteins are interrelated, with a 

common goal of forming energy sources and reserves for ATP generation to 

maintain life. Figure 9 demonstrates how each type of nutrient molecule is significant 

and interconnected in the process of metabolism. Table 10 shows the 

interconversion of carbohydrates, fats and proteins. Carbohydrates and proteins are 

interconvertible to glucose, fat and amino acids. Fats, on the other hand, cannot be 

converted to amino acids and are only convertible to glucose through the 

metabolism of glycerol. 

Table 10. Biochemical Fates of Proteins, Fats and Carbohydrates 

Predominant Interconversions 

Nutrient Can it form 

glucose? 

Can it form 

amino acids 

Can it form 

fats? 

Carbohydrates Yes Yes, through the 

addition of 

nitrogen 

Yes 

Fats Only the glycerol 

portion can form 

glucose, fatty 

acids do not 

No Yes 

Proteins Yes Yes Yes 

Table 10. The predominant interconversions of various nutrient molecules are 

displayed. Carbohydrates and proteins can convert to glucose, amino acids and fats. 

Fats cannot convert into amino acids. 

SECTION TWO: METABOLISM IN CANCER CELLS Warburg Effect and Aerobic 
Glycolysis: A Metabolic Hallmark of Cancer 

During the 1930s, Otto Warburg, a German biochemist made the most 
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remarkable and significant discovery on the alterations of metabolism that are 

generally demonstrated by almost all types of cancer cells. He determined that 

there is a considerable relationship between the degree of anaerobic metabolism 

and the rate of tumor growth. 

Years of intensive research gave rise to the metabolic phenomena known as the 

“Warburg effect,” whose impact on the evolution of a new study approach on 

cancer earned him a Nobel Prize in 1931. 

The “Warburg effect,” considered by many experts and clinicians as the 

fundamental and basic property of almost all types of cancer cells, emerged from 

the eminent shift of energy production from oxidative phosphorylation to glycolsis. 

Despite the presence and ample availability of oxygen, glucose (the main fuel of 

tissues) is largely metabolized to lactic acid through aerobic glycolysis. This specific 

alteration in glucose metabolism is taken into account as an early event in cancer 

development. Thus, the Warburg effect on aerobic glycolysis is regarded as the key 

metabolic hallmark in cancer cells. 

In more recent research by Thompson, the Warburg effect is not merely a 

consequence of cellular transformation from a normal cell to a cancer cell, but it is 

notably distinguished as a requisite circumstance before the occurrence of any 

cellular transformation. Cancer cells are noted to have a distinctive type of 

metabolism. 

Although these cells contain all the enzymes needed for most of the central 

pathways of metabolism, malignant cells rely a great deal on glycolysis, although 

oxygen availability and supply are more than sufficient to support oxidative 

phosphorylation reactions. Recall that in anaerobic conditions where oxygen is 

deficient, glucose is metabolized through the process of glycolysis, a far less efficient 

pathway of generating ATP. 

When oxygen is available, glucose enters the citric acid cycle in the 

mitochondria to generate more ATP through oxidative phosphorylation. This 

fundamental observation made by Warburg 80 years ago is still generally accepted 

and widely recognized by scientists and experts in the fields of biochemistry and 

medicine. It has been used several times as a basis and a guiding principle in many 

clinical studies. 

In the 1920s, Warburg assumed that cancer is mainly caused by defects in the 

mitochondria (the energy factory of the cell), which cause the interruption and 

inhibition of oxidative phosphorylation. This certain cellular anomaly compels the 

affected cells to adapt to this defect by reverting to a more ancient or primitive way 

of producing ATP through the process of glycolysis. Because of the unusual switch to 
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a pathway that prefers to metabolize glucose without utilizing oxygen, in spite of a 

sufficient supply of oxygen, Warburg reported that this specific and crucial alteration 

in cell metabolism results in malignant cells. 

For more than 80 years, no significant developments using the Warburg’s 

theories were documented or intensively studied. The Warburg effect was almost 

destined to be an unfounded and baseless theory—a futile attempt to understand 

and resolve cancer. 

Figure 9b. The Major Biochemical Pathways 

 

Figure 9b. Carbohydrates, fats and proteins are converted to nutrients that can create 

ATP to support biochemical processes necessary to maintain life. Each nutrient 

undergoes a specific pathway in metabolism but shares a common objective to 

generate sufficient ATP. 

But recently, scientists have shown their growing interest in this 80-year old 

theory. Warburg’s theory on cancer development was once again reviewed and 

revisited it for a possible answer. Although some variations, particularly about the 

cancer model, were proposed and more detailed information and explanations 

were suggested, Warburg’s theory is valuable in the emergence of sound ideas that 

could possibly find a cure for cancer. 

Craig Thompson, a cancer biologist from the University of Pennsylvania, shares 

the same viewpoint with Warburg on the significance of the shift to anaerobic 

glucose metabolism through glycolysis pathway from oxidative phosphorylation 

despite the presence of oxygen. He believes that the glycolytic shift of glucose 

metabolism needs to take place before cellular transformation to cancer occurs. 

However, he does not chiefly link the Warburg effect to defects in the mitochondria, 

but to the genetic mutations in signaling pathways that regulate the uptake of 

glucose into cells. 

Although the restriction of mitochondrial respiration might possibly be 



60 

 

responsible for the glycolytic shift of glucose metabolism (as proposed by Warburg), 

recent research shows recourse to alterations in the metabolic pathways as 

important mechanisms in aerobic glycolysis in cancer cells. Thompson explained 

that the cellular mutations that take place in malignant cells cause deregulation on 

the uptake of nutrients, resulting in the derangement of several cellular mechanisms. 

Thus, nutrient uptake deregulation is regarded as the moving force and primary 

cause of cellular transformation. When cells become autonomous and 

self-regulating, they no longer rely on the extracellular environment. This disrupts the 

state of homeostasis or the internal balance of the body that is essential in the 

maintenance of the harmony and efficiency of cellular mechanisms. Thus, an 

unbalanced and variable internal environment caused the shift to glycolysis. 

Disruption of homeostasis in malignant cells is evident in the fact that the uptake of 

glucose occurs uncontrollably, delivering energy into cancer cells to support their 

devastating growth and reproduction. 

Alterations in Metabolism that Cause the Shift to Glycolytic Pathway 
As mentioned earlier, recent developments in cancer research focus on the 

alterations of metabolic pathways as causative factors that result in glycolytic shift 

and aerobic glycolysis in cancer cells. In this part, alterations in metabolism that 

cause the shift towards the glycolytic pathway are discussed. 

Warburg Effect and Hypoxia-Inducible Transcription Factor-1 or HIF-1 
The altered metabolism demonstrated by cancer cells creates a unique 

environment that is optimum to their survival and proliferation. The increasing size of 

a tumor, over time, exceeds the circulation limits of its local blood supply. Once this 

limit is reached, oxygen deficiency in body tissues (or hypoxia) follows, and the 

amplification of the hypoxia-inducible transcription factor-1, or HIF-1 transpires. 

In 1991, HIF-1 was identified by Gregg Semenza as a transcription factor that 

causes the upregulation of aerobic glycolysis. HIF-1 activates multiple solutions to 

resolve the effects of hypoxia. It binds to hypoxia-responsive elements in the DNA, 

causing an increased formation of proteins that include glucose transporters and 

glycolytic enzymes. These factors are involved in cell survival and proliferation, in 

factors that encourage angiogenesis (the growth of new blood vessels from 

pre-existing vessels) and in malignant cells, resistance to various cancer drugs. In 

particular, the expression of Glut-1 glucose transporters and hexokinase are 

increased. Both are considered the major determinates of glucose metabolism and 

uptake. 

Angiogenesis plays a crucial role in the development of cancer. HIF-1 is found to 



61 

 

release factors that promote the growth of new blood vessels in cancer cells. HIF-1 

also stimulates angiogenesis by increasing the formation of vascular endothelial 

growth factor of VEGF. VEGF is initially synthesized inside the tumor cells, and 

afterwards, it is secreted into the surrounding tissues where it binds to endothelial 

cells, prompting the formation of new blood vessels. 

The addition and recruitment of these blood vessels are essential for tumors as 

they are indispensable elements for the tumor’s continuous growth and spread to 

distant sites. Scientists found that without angiogenesis, cancer cells fail to connect 

to the other blood vessels, causing the growth of the tumor to cease. In another 

experiment, it was observed that tumor growth proceeds once angiogenesis occurs. 

Certainly, clinical research has fully established the significant role of 

angiogenesis in tumor growth. The recruited new blood vessels are different than the 

pre-existing blood vessels since they are arranged in a disorganized manner. 

Because of this, the blood is not efficiently delivered to tumor cells, and 

angiogenesis cannot fully resolve hypoxia. 

Moreover, the oxygen levels fluctuate inside these cells, which further increases 

the regulation of glycolysis. The preference for aerobic glycolysis during glucose 

metabolism proceeds. 

Recently, Folkman, whose research on tumor angiogenesis attempts to explain 

the biological processes behind the growth of new blood vessels from pre-existing 

vessels, suggested that the continuous growth and survival of malignant cells are 

largely dependent on the vascularity of the tumor. 

It is hypothesized that an adequate blood supply to tumors is required to 

guarantee an adequate delivery of glucose and oxygen (in order to encourage the 

type of metabolism that could constantly support their growth). Therefore, the 

progression and response to therapies of a malignant tumor relies substantially on 

the balance between the tumor’s vascularity and metabolism. 

HIF-1 can also stimulate pyruvate dehydrogenase kinase, which in turn, 

inactivates pyruvate dehydrogenase or PDH, an enzyme found in the mitochondria 

that converts pyruvate to acetyl-CoA. Inhibition of PDH impedes the conversion of 

pyruvate to acetyl-CoA and the chemical reactions that require oxygen such as the 

citric acid cycle and oxidative phosphorylation. Consider that there is a need for the 

formation of acetyl-CoA before further metabolism through the citric acid cycle 

and oxidative phosphorylation can transpire. Since pyruvate is not further 

metabolized, glycolytic shift occurs and aerobic glycolysis persists. 

Cancer cells respond well to hypoxia, a condition in which oxygen is deficient. 
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Alterations in metabolism generally seen in cancer cells indicate that they 

continuously adapt to hypoxic conditions which are characteristically found in 

tumors. Cancer cells seem to anticipate hypoxia, and to ensure continued viability, 

various mechanisms were created and utilized. Expression of HIF-1 and angiogenesis 

are only two of the many mechanisms developed by cancer cells to alleviate the 

state of hypoxia. 

 

Oncogene Mutation 
Recent research revealed that the key mechanisms of the Warburg effect are 

also the distinct features of oncogene activation. 

These three key concepts are: 

• Increased consumption of glucose molecules 

• Inhibition of oxidative phosphorylation 

• Lactic acid production 

1. Activation of the Akt Kinase Pathway 
Thompson revealed that the activation of the Akt kinase pathway is possibly the 

main impetus of the Warburg effect. Recent studies suggest that the activation of 

oncogene Akt and serine/threonine kinase Akt, a gene product, induce the switch 

to aerobic glycolysis. An oncogene contains genetic material that has an ability to 

stimulate the transformation of cells to cancer. Activation of Akt supports cell 

growth, survival and resistance to apoptosis or programmed cell death. In addition, 

Akt activation stimulates and increases the uptake and use of glucose by 

transformed cells. 

2. Activation of Ras Oncogene 
Ras is a signaling molecule that communicates information from the cell’s 

external environment to the nucleus. It is an oncogene found on chromosome 11 

that functions basically as a switch. When the surface of the cell is stimulated by an 

appropriate stimulus, it switches on and sends signals that encourage the growth of 

cells. Without the right stimulus, Ras is not activated and cell growth does not occur. 

Research reveals that mutation of Ras occurs in 20 to 25% of cases in all types of 

cancer. Although the mutated Ras gene is permanently switched off, there is a 

continuous growth of cancer cells without a stimulus. Moreover, the effect of Ras 

mutation goes beyond the continual growth of the affected cells. When mutated, 

Ras stimulates the shift to glycolysis. Cellular transformation caused by the mutation 

of the Ras oncogene increases the uptake of glucose and GLuT1-expression, a 
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major deter-mining factor for glucose metabolism. 

3. Mutation of p53 
Another gene that commonly undergoes mutation that causes cellular 

transformation of cancer cells is p53, a tumor suppressor gene. Mutation in p53 

prevents the expression of the gene that encodes synthesis of Cytochrome c 

Oxidase 2 (SCO2), an enzyme complex that is crucial during oxidative 

phosphorylation, and subsequently causes the disruption of the mitochondrial 

respiratory chain. Disruption of the SCO2 gene in cancer cells is believed to elicit the 

metabolic switch gearing towards the glycolytic pathway. 

Additionally, cancer cells deficient in p53 are able to generate amounts of ATP 

similar to normal cells if they have access to sufficient glucose. But various research 

has noted that higher levels of lactate are created, indicating the increased 

occurrence of aerobic glycolysis. 

Lactic Acid is Associated with Glycolytic Metabolism 
In 1956, Warburg reported that cancer cells of all types produce excessive 

amounts of lactic acid and demonstrate mitochondrial defects. Because of the 

limited knowledge about cancer at that time, it was generally accepted that lactic 

acid is formed only because the malignant cells are deprived of oxygen. 

Recent research reveals that the production of lactic acid by cancer cells 

indicate that these cells depend almost exclusively on carbohydrates and its simpler 

form, glucose, for energy. Understanding the metabolism in normal cells supports 

that lactic acid is formed when the cells are deprived of oxygen, which in turn, 

impedes the entry of pyruvate into the citric acid cycle. 

Living cells cannot survive without an energy source; thus, through aerobic 

glycolysis, pyruvate is converted to lactic acid in order to release the energy 

needed for the maintenance of biochemical processes. From this fundamental fact, 

it was determined that in cancer cells, there is a significant shift towards a glycolytic 

pathway that actually causes a substantial increase in lactic acid production. 

Research studies reveal that cancer cells can form 40 times more lactic acid when 

compared to normal cells. 

What Causes Excessive Lactic Acid Production in Cancer 
The biochemical processes and alterations in metabolism during cancer are 

significantly related and associated with the increased production of lactic acid, as 

demonstrated by cancer cells. 

In cancer, transformed cells acquire abilities supportive of their growth, 
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reproduction and survival. Many of these newly- obtained characteristics result in a 

limited supply of oxygen to cancer cells. The uncontrollable increase in tumor size, in 

due course, results in deficiencies since the local blood circulation supplying the 

tumor site has reached its limits. 

Like normal cells, the cancer cells are in constant need of energy to support their 

increasing demands for growth and proliferation. Since the availability and supply of 

nutrients is insufficient, they acquire new mechanisms as their way to adapt to a 

deficient environment. HIF-1 is expressed to encourage the growth of new blood 

vessels through the biological process of angiogenesis. In spite of this mechanism, 

the supply of blood to cancer sites is inefficient since the newly formed blood vessels 

are not as competent as the pre-existing vessels (in the way they distribute blood). 

 

Figure 10. The Role of Pyruvate in Glycolysis 

 

Figure 10. In glycolysis, the conversion of one molecule of glucose gives rise to two 

molecules of pyruvate. In anaerobic metabolism, pyruvate is reduced to lactate, 

catalyzed by the enzyme lactate dehydrogenase (LDH). 

Thus, the unremitting need for energy further encourages and induces other 

means of survival. Like other biological organisms, cancer cells essentially need 

energy to survive. Since most nutrient molecules are not metabolized through the 

citric acid cycle, they resort to aerobic glycolysis (where glucose is their sole source 

of energy), for continuous generation of ATP. The following are some of the 

alterations that occur in cancer cells in order to adapt to an environment of 

reduced oxygen: 

• Aside from its role in angiogenesis, HIF-1 stimulates the expression of pyruvate 

dehydrogenase kinase, which inactivates pyruvate dehydrogenase (PDH). 

PDH inactivation prevents the conversion of pyruvate to acetyl- CoA, which 

triggers the shift towards aerobic glycolysis. 
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• Likewise, mutations in the Ras oncogene impose the shift of glucose 

metabolism toward the less ATP- generating glycolytic pathway. 

• P53, a suppressor gene, inhibits the expression of SCO2, an enzyme complex 

that catalyzes oxidative phosphorylation. 

The increased production of lactic acid, which has long been associated with 

the shift toward glycolytic metabolism, causes the acidification of the tumor’s 

microenvironment. The switch towards the glycolytic pathway increases the uptake 

and utilization of glucose by cancer cells, and consequently, more lactic acid is 

produced. Since the increased acidity is mainly caused by the switch to glycolytic 

metabolism that results in the excessive formation of lactic acid, the level of lactate 

in the body can directly determine the value of pH. 

The optimum pH for normal human cells is slightly alkaline, ranging from 7.35 to 

7.45, with an ideal pH measurement of 7.4. Blood pH that falls far below or above this 

range can be toxic to normal cells, resulting in disease. Over time, pH instability 

cannot possibly support cellular life. 

In cancer cells, due to poor vascularization of tumors and oxygen deficit, 

glucose undergoes fermentation to produce lactic acid as a way to generate ATP. 

This causes a decrease in pH, initially to 7.0 and in time, to 6.5 in advanced cases. In 

metastases, where the cancer cells invade tissues at distant sites, the pH drops to as 

low as 6.0. 

The normal cells cannot possibly survive in such highly acidic environments. An 

acidic environment decreases the body’s capacity to obtain the necessary 

nutrients to support life. The production of energy becomes insufficient, and the 

ability of the tissues to repair damage is compromised. The cells’ ability to detoxify 

heavy metals and toxins also diminishes, increasing the risk of developing 

complications. Normal cells cannot possibly survive in a highly-acidic environment. 

In contrast, tumor cells thrive in an acidic environment. The acquired 

characteristic of cancer cells to resist and persist in acidic conditions is essential to 

their survival. Noteworthy, normal cells have a pH threshold of 7.1, whereas, tumor 

cells can thrive in an environment down to a pH of 6.8. Excessive lactic acid 

production and anaerobic glycolysis are considered metabolic hallmarks of cancer. 

Metabolic Interplay in Cancer 
A cancer cell is recognized as the outcome of genetic mutations that occur in a 

normal cell. Cellular transformations signal the commonly observed metabolic 

changes that occur in cancer cells. This transformation is brought about by physical 

or chemical agents classified as carcinogens. These cells grow and proliferate 

aggressively and do not abide by the normal patterns of tissue formation (which turn 
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them into self-regulating units). Their aberrant growth pattern, which is usually 

disruptive, also interferes with the normal activities of adjacent cells and tissues. 

Cancer cells have a distinguishing type of metabolism. Although they possess 

the necessary enzymes needed to stimulate the normal pathways of metabolism, 

almost all types of cancer cells demonstrate one metabolic anomaly by switching to 

a glycolytic pathway in spite of the presence of oxygen in the environment. 

Researchers observed that the rate of oxygen consumption in cancer cells is 

somewhat below the values given by normal cells. Additionally, cancer cells tend to 

utilize anywhere from 10 to 50 times as much glucose as normal tissues and convert 

most of it to lactate. Recall that glycolysis can only generate two ATP molecules per 

glucose molecule, compared to the much more efficient oxidative phosphorylation 

that can generate as many as 38 ATP per glucose molecule. 

In cancer cells, glycolysis seems to be a substantial and an efficient way of 

generating ATP (especially if they require a rapid supply of energy for their growth 

and reproduction. Although anaerobic metabolism generates ATP less efficiently 

than oxidative phosphorylation, it is still able to produce ATP at a much faster rate. 

Thus, Thompson summed up that in order to get ATP quickly, cancer cells give more 

preference to glycolytic pathways because of the increased rate. Tumors typically 

demonstrate anaerobic metabolism of glucose even in the presence of an 

adequate supply of oxygen. 

The most important systemic effect of the metabolic alterations seen in cancer is 

the utilization of large amounts of blood glucose and the release of equally large 

amounts of lactate into the blood. The lactate formed is transported back to the 

liver to reproduce blood glucose by the process of gluconeogenesis. The formation 

of a molecule of glucose from lactate requires an input of six ATP in the liver, 

whereas cancer cells obtain only two molecules of ATP per molecule of glucose that 

is converted to lactate. 

Therefore, a cancer cell can be considered a metabolic parasite, as it is largely 

dependent on the liver to recycle lactic acid back into glucose for a significant part 

of its energy. Because of this, the most recent research acknowledges that lactic 

acid is a vital energy source for tumor cells. 

Fluorodeoxyglucose Positron Emission Tomography 
Intensive study about metabolic changes in cancer cells gave rise to a currently 

well-established diagnostic tool used to monitor blood flow and metabolism in 

tumors. The development of fluorodeoxyglucose positron emission tomography 

(FDG-PET) is an imaging study used to detect tumors. 



67 

 

It is based on the principles behind the Warburg effect and the concurrent 

increase in glucose uptake by malignant cells. Because of the glycolytic shift, 

FDG-PET is reliable and accurate at recognizing malignant and rapidly-growing 

tumors (as well as metastases), making it an established imaging technique in 

cancer diagnosis and treatment. Using a radiolabeled glucose analogue, positron 

emission tomography monitors the glucose uptake by tumors. 

Key Points 
• Homeostasis is the ability of the cells to maintain a relatively constant 

intracellular environment regardless of wide fluctuations in the external 

environment. To achieve homeostasis, enzyme activities should be regulated. 

• An enzyme is a protein molecule that catalyzes or increases the rate of 

biochemical reactions. 

• All biological or living organisms require energy to achieve and maintain many 

cellular activities. Organic molecules such as carbohydrates, fats and proteins 

are obtained from various food sources. 

• Organic molecules are broken down to simpler substances by enzymatic 

reactions in cells to generate energy in the form of adenosine triphosphate or 

ATP. 

• ATP is considered the energy currency of the cell since it is able to distribute 

energy needed for various biochemical reactions from one cell to another. 

• A mitochondrion is the powerhouse of the cell. A cellular subunit with its own 

DNA, it is where most numbers of ATPs are generated. Mitochondria have high 

rates of mutations, making them more vulnerable to develop deviated and 

abnormal cellular processes. 

• Biochemical processes where most ATPs are formed are through oxidative 

phosphorylation, citric acid cycle and glycolysis. 

• Oxidative phosphorylation and citric acid cycle are chemical reactions that 

require oxygen to proceed with the necessary chemical reactions. The citric 

acid cycle obtains energy from carbohydrates, fats and proteins, and 

manufactures approximately 70 percent of the total energy in the body. Both of 

these biochemical processes occur inside the mitochondria. 

• Glycolysis occurs outside the mitochondria. This pathway can only extract 

energy from glucose, generating around 20 to 30 percent of the total energy in 

the body. It can metabolize glucose with or without oxygen. 

• Digestion and absorption of nutrient molecules result in the formation into 

simpler forms. 

• Carbohydrates are further broken down to simple sugars, proteins to amino 

acids and fats to fatty acids and glycerol. 

• Catabolism of dietary carbohydrates, proteins and fats occur in different 

pathways but they all have a common outcome: the formation of acetyl-CoA. 

Acetyl-CoA enters the citric acid cycle to yield more ATPs through the process 

of oxidative phosphorylation. 
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• Glucose is the major fuel of body tissues. 

• One molecule of free fatty acids is more efficient at generating more ATPs than 

one molecule of glucose. 

• Glucose metabolism can occur with or without oxygen. Aerobic metabolism of 

glucose can supply energy for longer periods of time at a slow rate. Anaerobic 

glucose metabolism can rapidly supply sufficient amounts of ATPs but only on 

short-term and intense muscular activities that range from 30 seconds to 2 

minutes. 

• More ATPs are formed in aerobic conditions. Anaerobic reactions result in lesser 

numbers of ATPs. 

• In carbohydrate metabolism, glucose is converted to pyruvate through 

glycolysis. In an aerobic conditions, pyruvate is converted to lactic acid as a 

means to continuously supply the cells the energy that they need. With oxygen, 

pyruvate enters the mitochondria where it goes through oxidative 

phosphorylation and citric acid cycle to generate more ATPs. 

• Lipids are initially broken down to fatty acids and glycerol. Glycerol metabolism 

results in the formation of pyruvate that is further metabolized through the citric 

acid cycle to generate more energy. Fatty acids are oxidized, resulting in the 

formation of acetyl-CoA, which is further metabolized through the citric acid 

cycle to make more ATPs. Acety-CoA serves a source for cholesterol and 

steroids and forms ketones as alternative fuels in cases of starvation. 

• Protein metabolism results in the formation of glucose and ketone as energy 

reserves. 
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Chapter Six 

The Cheaper and More Effective Way to 
Fight Cancer 

 

Much has been written and published about the medical significance and healing 

powers of ketones. For decades, the utilization of ketones, through a carefully 

calculated keto- genic diet, has resolved various diseases that have tormented 

patients and claimed the lives of people from every part of the world. In particular, 

the consumption and adherence to ketogenic diets have long been used in the 

treatment of epilepsy and obesity. Today, researchers propose that metabolic 

utilization of ketones can be a cheap, yet effective and safe technique of fighting 

and eradicating cancer cells. 

This alternative method of controlling and curing cancer came into view when 

Linda Nobeling and her team published a research paper in 1995, stating that two 

young female patients, both diagnosed with advanced stage of astrocytoma tumor 

(an aggressive type of brain cancer), had responded significantly to a high-fat diet. 

A decade after the research, one of the patients was still alive and still on such a 

diet. The study is considered remarkable in the field of cancer biochemistry as it 

demonstrated that dietary-induced ketosis could decrease the availability of 

glucose to certain human tumors—a crucial step towards a cure for cancer. 

A ketogenic diet has been quoted quite often in advertisements, articles and on 

television as an effective nutritional therapy—particularly in weight reduction 

programs. But how much do we really know about this diet? What are ketones and 

how are they formed? How do they turn the body’s internal environment into 

something that is both hostile and toxic to cancer cells? What makes them 

potentially the next big thing in the field of medicine? Is there sound evidence about 

their therapeutic effects? 

This chapter focuses on ketone physiology and its metabolism in order to fully 

understand its significance and potential role in cancer treatment and 

management. The important elements regarding ketones are carefully discussed to 

appreciate how ketones fit into the big picture of cancer treatment and specifically 

the protocol outlined in this book. 
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SECTION ONE: REGULATION OF KETOGENESIS 
In general, a ketogenic diet is made up of different food sources that when 

digested, absorbed and finally metabolized, result in the formation of ketones or 

ketone bodies. These ketone bodies (kept in sharp focus throughout this book) are 

acetone, acetoacetate and beta-hydroxybutyrate. Ketone bodies are chemical 

compounds. The formation and utilization of ketone bodies results in a shift away 

from glucose metabolism, and more toward the utilization of fats. 

To induce ketosis, carbohydrate intake is limited to approximately 20-60 grams or 

less, per day to bring about a series of chemical reactions causing alterations in the 

body. The main objective of a ketogenic diet in the treatment of cancer is stopping 

the body from producing normal amounts of glucose, and using ketones to 

generate energy instead. 

Overview of Energy Utilization 
How the cell utilizes energy from various sources such as glucose, fatty acids and 

amino acids was initially discussed in the preceding chapter. In this section, the 

process of energy utilization by cells is revisited to demonstrate its connection to 

ketone formation. Human cells have four primary sources of energy to fuel the 

biochemical processes necessary for life. The body primarily obtains these fuels from 

glucose, protein, fatty acids and ketones, each with its own “storage room” in the 

body in varying amounts. When and how these fuels are utilized greatly depends on 

the metabolic state of the body. Noteworthy, fuel consumption is primarily 

determined by the amounts of carbohydrates available for use, which in turn, 

triggers the secretion of hormones in the body. 

Additionally, glycogen reserves stored in the liver and the action of 

enzymes—the catalysts of chemical reactions—can also affect how the body utilizes 

its energy sources. During times of caloric deficiencies, where the body does not 

have enough calories from carbohydrates to burn and obtain energy, the body 

makes use of all the possible energy sources available. Recall that glucose is the 

major fuel of the body and it is still the preferred fuel during caloric shortage. 

Glucose is the most important carbohydrate since almost all carbohydrates in 

food is converted to glucose. Through the process of gluconeogenesis, 

non-carbohydrates are converted to glucose, which mainly occurs in the liver. 

Glucose is formed from its byproducts or from the byproducts of proteins and fats. 

Through the process of glycogenolysis, glycogen, a stored form of glucose in the liver 

and skeletal muscles, is broken down to free glucose. During fasting, or 

carbohydrate scarcity, energy is obtained from ketones. Ketones are not usually 
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involved in normal dietary conditions but they play a significant role in certain 

metabolic states, including those found in cancer cells. 

Each type of body fuel obtained from different food sources has its equivalent 

caloric value. A calorie is defined as a unit of energy or the amount of heat that is 

released every time foods are broken down through metabolic processes which the 

enzymes stimulate. Table 11 compares the caloric value of each body fuel. 

Table 11. Caloric values of energy sources 

Caloric Values of Energy Sources Per Pound in a 150 lb Man with 22% Body Fat 

Energy source Caloric value (kcal) 

Adipose tissue triglyceride 4100 

Muscle protein 1800 

Carbohydrates  

Muscle glycogen 1900 

Liver glycogen 550 

Blood glucose 2000 

Total carbohydrate stores 840 

Table 11. Caloric values of energy sources are compared in kilocalories per pound. 

The data was obtained from a 150 lb man with 22% body fat. Adapted from: “The 

Ketogenic Diet: A complete guide for the Dieter and Practitioner.”Lyle McDonald. Lyle 

McDonald, 1998. 

Based on Table 11, it is apparent that carbohydrate stores are minimal with lesser 

amounts of kilocalories than protein and fats. Triglycerides stored in fat tissues 

contain more than twice as many calories as carbohydrates and protein, making 

them the primary “storage area” for long-term storage of energy. In general, a single 

gram of carbohydrate and protein each contains 4 kilocalories per gram whereas 

one gram of fat has a caloric value of 9 kilocalories. 

From these energy sources, only carbohydrates and fats are considered in 

relation to ketone formation. As mentioned, these energy sources are stored in 

varying proportions and are dependent on the body’s metabolic state. As a general 

rule, human cells utilize a given body energy source in proportion to its availability in 

the circulating blood. And so, if blood glucose levels are increased, the cells initially 

make use of glucose derived from carbohydrates. If blood glucose decreases, the 

cells metabolize other sources of energy or fuels to obtain energy (sparing the 

glucose). Carbohydrates are considered the major energy source in body tissues, 

and their availability for energy use is the primary determining factor of fuel 

utilization. 
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Sparing Effects of Glucose 
Adequate amounts of glucose in the body spare the usage of protein and fats 

for generation of energy. When sufficient, cells prefer to metabolize glucose as its 

main energy source. Glucose, or simple sugar, is considered the most important 

carbohydrate since almost all dietary carbohydrates are converted to glucose. 

However, when the availability of glucose derived from carbohydrates 

decreases, the body makes use of non-carbohydrates to convert their byproducts 

into glucose. This biochemical process is called gluconeogenesis. 

The major sources for gluconeogensis are as follows: 

• Amino acids, such as alanine and glutamine—the building blocks of protein 

• Lactic acid—a product of anaerobic glucose metabolism 

• Glycerol—from the breakdown of fat stored in fat tissues. 

With sufficient amounts of glucose, the process of gluconeogenesis is minimal to 

nonexistent. When the need for glucose increases, but its availability is below the 

human body’s demand, the body has no other choice but to initially break down 

the stored proteins to form glucose through the process of gluconeogenesis. This 

particular mechanism could explain the correlation of low carbohydrate diets to 

muscle wasting. 

For this reason, during the first few weeks of ketogenic diets, an adequate intake 

of protein is required to avoid muscle wasting. If glucose levels become too low for 

prolonged periods of time and the body continues to be in constant need of 

glucose, fatty acids and ketones are utilized. The utilization of ketones discontinues 

the breakdown of proteins. Protein stores are not utilized with ketone use, making 

ketones protein-sparing chemical compounds. 

Breakdown of Fatty Acids and Ketones 
Extra calories obtained from the diet are stored in fat cells as triglycerides 

(regardless of their source), which is used in times of prolonged states of 

carbohydrate or glucose deficiency. Triglycerides are considered the main storage 

fuel reserves of the body and are particularly suited for this role since they contain a 

high energy content of 9 kilocalories per gram. 

Triglycerides, the most common type of fat in the body, are deposited in adipose 

or fat tissues where they continuously undergo lipolysis, a chemical process which 

liberates fatty acids from triglycerides. Free fatty acids, the released fatty acids from 

triglycerides, are bound to albumin so that they are circulated throughout the body. 

Free fatty acids play a vital part as an energy-rich fuel in human cells as they can 
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yield tremendous amounts of energy. In general, fatty acids can supply up to 40 

percent of the total fuel requirement in the body. Though most cells in the body can 

make use of free fatty acids for fuel, mainly during periods of calorie shortage, 

human tissues can only contain small amounts because excessive amounts of free 

fatty acids can be toxic to cells. Free fatty acids are utilized by most body tissues, 

especially by the skeletal muscles and the heart. 

Increased and prolonged breakdown of fats, comparable to a state of 

starvation, results in the formation of ketone bodies in the liver and kidney. This 

occurs so that energy is continuously generated despite long periods of 

carbohydrate deficiency. Although the brain is incapable of utilizing free fatty acids 

for energy, it can readily make use of ketones for fuels during fasting when glucose is 

deficient. 

As the brain adjusts to the fasting state, ketone utilization can generate as much 

as 75 percent of the brain’s total energy requirement. Based on this, it can be said 

that ketones are primarily made to fuel the brain during periods of starvation. The 

study of ketones and how they are formed debunks the common misconception of 

the brain solely depending on glucose for energy. It can also obtain great amounts 

of energy from ketone bodies. 

Normally, the concentration of ketone bodies in circulating blood is rather low, 

but if ketone concentration increases because of certain conditions (such as 

fasting) the cells begin to generate and utilize fuels from ketones. 

Lipogenesis: From Carbohydrates to Fats 
Since our food intake is normally obtained in meals that are hours apart, it would 

be best if the tissues store as much energy as they can for use in between meals. This 

is made possible by the synthesis of fatty acids from non-carbohydrate sources. 

Lipogenesis is a biochemical process that synthesizes fatty acids from glucose, to be 

stored as glycogens in the liver and muscles. This certain metabolic pathway 

typically occurs in many body tissues, including the liver, kidney, brain, adipose or fat 

tissue, lung, and mammary glands of the breast. The excess formation of glucose (or 

simple sugars) is converted to fats so that they can be stored as energy reserves 

through the de novo lipogenesis or DNL. De novo lipogenesis is the metabolic route 

by which mammals convert excessive dietary carbohydrates into fat. 

Studies show that DNL does not cause significant fat storage or weight gain as 

long as the glycogen stores in the liver and muscles are not full. Weight gain and fat 

deposition can only occur when glycogen stores do not have the capacity to 

accommodate more of the newly-synthesized glucose for storage. With maximum 

use of glycogen stores, the utilization and burning of fat are completely blocked, 
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and fat storage and weight gain ensues. 

For weight reduction, the ketogenic diet applies the mechanisms in lipogenesis 

by specifically reducing the amount of carbohydrate intake to maximize the 

utilization of fats as a fuel source. Since there are mechanisms behind the utilization 

of ketogenic diets to reduce weight, it can be stated that the main factor 

controlling the rate of DNL is mainly influenced by the nutritional status of the 

individual. The rate of de novo fatty acid synthesis is higher in well-fed organisms in a 

diet containing a high proportion of carbohydrates. In conditions where 

carbohydrate intake is restricted, fat and insulin are deficient and DNL is depressed. 

This is precisely what we need because excess carbohydrates directly translates 

into malignant cells having more than enough glucose available to fuel their deadly 

rampage and ongoing metastasis. 

Determining Factors for Fuel Utilization 
When and how body fuels are utilized is determined by several factors. In the text 

that follows, the determinants of fuel utilization are reviewed as to better understand 

their impact during ketosis. 

The Amount of Consumed Nutrients from the Diet 
The primary determinant of fuel utilization is the amount the nutrients consumed 

from various food sources. As mentioned earlier, the cells usually utilize a given 

nutrient or energy source depending on its availability in the blood. The lesser the 

amount of a given nutrient in the bloodstream, the lesser it becomes metabolized by 

the cells to generate energy. There are many possible sources of energy in the body. 

This book mainly focuses on the consumption of carbohydrates, proteins and fats. 

Glucose 

The utilization of glucose as an energy source is directly influenced by the 

amount of carbohydrates in the diet. The more carbohydrates consumed, the more 

glucose is metabolized as a fuel source. If carbohydrate consumption decreases, 

the utilization of carbohydrates decreases accordingly. Recall that almost all 

carbohydrates are converted to glucose or simple sugar. 

Protein 

Increased protein intake causes an increase of protein breakdown, 

demonstrating a direct and proportional relationship between protein consumption 

and use. As an attempt to maintain a sufficient amount of protein stores in the body, 

the breakdown of protein is decreased when there is insufficient protein in the 

blood. It is emphasized that the utilization of protein is significantly influenced by the 
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amount of glucose in the bloodstream. With adequate glucose levels in the body, 

the metabolism of protein is prevented. This suggests that glucose has a 

protein-sparing property. 

Fats 

The amount of fat consumed does not significantly influence the utilization of fat 

as an energy source of biochemical processes in the body. The breakdown of fat is 

somewhat determined by the amount of glucose in the body and the intake of 

alcohol. It has been stated that glucose has a fat sparing effect in addition to its 

ability to spare proteins. Decreased consumption of carbohydrates resulting in 

decreased glucose availability increases the breakdown of fats. 

Effects of Alcohol on Fuel Utilization 

Excessive intake of alcohol results in the accumulation of fats in the liver and an 

increase of blood cholesterol. As the consumption of alcohol increases, the ability of 

the cells to use fats as an energy source is further impaired. Thus, the breakdown of 

fats is found to be inhibited in alcoholism which causes a fatty liver. 

Hormone Levels 
Insulin 

The hormone levels in the body can also control and determine how body fuels 

are used. Because it determines the secretion and action of other hormones, insulin 

is considered the primary hormone in cellular metabolism. Insulin plays an essential 

role in regulating the amount and concentration of glucose in the blood. It is 

produced and secreted by the beta cells of the islets of Langerhans in the pancreas 

as a direct response to increased levels of glucose in the blood. 

Insulin concentration in the blood parallels the level of glucose in the blood—the 

higher the blood glucose, the more insulin is secreted by the pancreas. After meals, 

blood glucose levels increase and insulin is secreted to transport the glucose 

molecules into the liver and muscle cells to be stored as glycogen. When the liver 

and muscles are all filled up, excess glucose in the bloodstream, through the action 

of insulin, is stored in the adipose or fat cells. Insulin stimulates synthesis of protein and 

fats, while the release of free fatty acids is inhibited. 

The recommended amount of glucose in the blood ranges from 80 to 120 

mg/dL, and although this is a fairly narrow range, it is easily maintained through the 

action of insulin if there is no excess consumption of carbohydrates. Excess 

carbohydrate consumption results in the greatest increase of glucose in the blood 

while increased protein and free fatty acid levels cause a lesser increase in insulin 

concentration. 
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Glucagon 

In starvation or carbohydrate-restricted diets such as the ketogenic diet, the 

levels of insulin are greatly reduced. As an attempt to maintain the normal range of 

glucose concentration in the blood, another hormone that is the exact opposite of 

insulin, is released. Glucagon, a hormone produced in the pancreas, is stimulated 

during periods of hypoglycemia (low blood glucose levels) where the concentration 

of blood glucose is below the normal range. 

As glucagon reaches the liver, it causes glycogenolysis and breaks down the 

glycogen stores in order to form glucose. 

The triglycerides stored in fat cells are converted to free fatty acids and glycerol, 

then released into the bloodstream. In this case, glycerol is used to form glucose. 

Also, proteins are metabolized to amino acids, which are used to make glucose. 

Glucagon mainly acts on the liver, where it breaks down liver glycogen. The 

secretion of glucagon is stimulated by different activities. A reduction in blood 

glucose, exercise and protein consumption stimulates the release of glucagon. 

However, increased insulin blood levels impede the secretion of glucagon however. 

This has a minimal effect in other tissues and plays a minor role in the breakdown of 

muscle glycogen—but its role in the formation of ketone bodies in the liver is 

essential. 

Clearly, insulin and glucagon are at odds with one other. Insulin is a storage 

hormone that increases the storage of glucose, protein and fats, whereas glucagon 

mobilizes these same energy sources to be converted into glucose during periods of 

low carbohydrate consumption. 

It bears repeating. This is why it is almost impossible to use diet alone to starve 

cancer to death for most people. Your body, even in times of starvation, is designed 

to use fats to create ketones and proteins (muscle tissue) to create glucose. There is 

usually more than enough glucose produced from the proteins to continue the 

feeding of cancer cells. That is, until you run out of fat and skeletal muscle, at which 

point you have pretty much wasted away (as seen in patients with cancer 

cachexia). Therefore, you must force your body to significantly reduce its glucose 

generation, utilizing methods that will be discussed later. 

Other Hormones that Affect Utilization of Fuels 

1. Adrenocorticotrophic Hormone 
The anterior pituitary gland is known to secrete growth hormone and 

adrenocorticotrophic hormone (ACTH) that generally tends to increase the 

concentration of glucose in the blood, making them antagonists of the hormone 



79 

 

insulin. Its secretion causes a decrease in the uptake of glucose in some body tissues. 

A growth-promoting hormone, ACTH increases the synthesis of proteins both in the 

liver and skeletal muscles and releases fatty acids from fat cells to generate a 

sufficient amount of energy. 

The liver produces a hormone similar to insulin, the IGF-1. IGF-1 formation is 

stimulated by growth hormone but it can only occur with insulin. High levels of 

growth hormones that occur simultaneously with increased concentration of insulin 

(which is commonly seen in meals containing protein and carbohydrates) increase 

the production of IGF-1, mediating the building action of that growth hormone. 

In contrast, increased levels of growth hormones occurring with low insulin levels 

are typically seen during starvation and in diets with limited intake of carbohydrates. 

In this case, IGF-1 is not increased. Recall that in the preceding chapter, it was 

stated that IGF-1 is a causative factor in cancer, and for this reason: ketogenic diets 

are commonly used as an adjunct therapy in cancer treatments. 

2. Glucocorticoids 
Glucocorticoids, secreted by the adrenal cortex, are involved in carbohydrate 

metabolism. The administration of steroids encourages the formation of glucose 

molecules. Cortisol breaks down protein nutrients to glucose by increasing the liver 

uptake of amino acids and by regulating the enzymatic reactions that form glucose 

in the liver. 

Although steroids are essential and vital for survival, an excess of cortisol can be 

damaging to the body since it drains the proteins found in the muscles, bones and 

skins. Glucocorticoids inhibit the metabolism of glucose stores in tissues other than 

the liver. In general, glucocorticoids are considered antagonists to insulin. 

3. Epinephrine and Norepinephrine 
Secreted by the adrenal medulla, epinephrine and nor-epinephrine are 

commonly known as the “fight or flight” hormones since they are usually secreted 

during stressful situations. Low oxygen levels in tissues, decreased blood glucose, 

cold temperatures, exercise, excitement and fasting all result in the release of 

epinephrine and norepinphrine from the adrenal medulla to the bloodstream. These 

hormones mainly cause the breakdown of glycogen stores in the liver and muscles. 

In muscles, glycogenolysis results in lactic acid production. In ketogenic diets, these 

hormones stimulate the release of free fatty acids from the fat cells. Low insulin levels 

encourage both hormones to break down fat. 
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4. Thyroid Hormone 
A recent experiment revealed that thyroxine or T4, a thyroid hormone, increased 

the amount of glucose in the blood. Another research showed that the removal of 

the thyroid gland inhibits the development of diabetes. Increased production of the 

thyroid hormone is believed to increase the utilization of glucose, suggesting that 

these hormones influence the metabolism of carbohydrates. 

Liver and Glycogen 

Carbohydrates are mainly stored through glycogen. The major storage form of 

glucose, glycogen occurs mainly in the liver. After nutrients are absorbed from the 

small intestine, most of them are initially processed in the liver, the major center for 

the distribution of nutrients. This is why the liver is often considered the most flexible 

metabolic organ since it is the first to distinguish which nutrients are coming from the 

intestines and as a result, adjusts its metabolic activities so that necessary processes 

are made to maintain the consistency of the nutrients’ concentrations in the 

bloodstream. 

Liver glycogen is mostly concerned with storage and export of glucose to 

maintain normal levels of blood sugar, especially in between meals. It can be stated 

that the amount of liver glycogen is the major determining factor in the overall trend 

of energy storage and breakdown. There also seems to be a close association 

between high levels of liver glycogenn and increased body fat. Although the liver is 

one of the major glycogen storehouses, glycogen is only stored in the liver for brief 

periods of time. After 12 to 18 hours of fasting, the liver is almost totally depleted of 

glycogen. Muscle glycogen is significantly used up after prolonged and vigorous 

activities. 

As discussed previously, the hormone glucagon can stimulate the breakdown of 

liver glycogen to glucose, which is released to the bloodstream. Glucagon is 

secreted in hypo-glycemic states where there is a need to create glucose to 

maintain a normal concentration in the blood. When the liver reaches its maximum 

storage capacity of glycogen, the excess calories from different nutrients are stored 

in the fat or adipose tissues as triglycerides. 

During the depletion of liver glycogen, particularly in starvation states where 

carbohydrates are restricted and limited, the liver becomes exceedingly catabolic 

and the breakdown of almost all possible sources of glucose occurs. Glycogen is 

metabolized into glucose, proteins are utilized to produce amino acids, and 

triglycerides are broken down to release free fatty acids. The entire process of 

catabolic reactions stimulated by the liver is referred to as the fasted state. 
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Catalyzation by Enzymes 

Enzyme activities regulate the use of various energy sources for fuel. The same 

way that nutrients make use of readily available energy sources in the body, the 

levels of enzymes are directly influenced by the concentration of nutrients and 

hormonal levels. Increased consumption of carbohydrates subsequently increases 

the insulin in the circulating blood. 

Therefore, the enzymes that catalyze the chemical reactions of glucose 

metabolism and glycogen storage are stimulated, while enzymes that breakdown 

fats are inhibited. 

SECTION TWO: UNDERSTANDING KETONES 
The main objective of a ketogenic diet is to induce ketosis. Through ketosis, 

excess fatty acids stored in the liver are utilized instead of glucose. In doing so, 

cellular adaptations are expected from this metabolic shift. Thus, it is vital to 

understand how ketones are produced in the liver and how the utilization of ketones 

as the main source of energy or fuel can affect the body. 

Ketone Bodies Defined 

In certain metabolic conditions associated with a high rate of fatty acid 

breakdown, the liver produces substantial amounts of acetoacetate and 

beta-hydroxybutyrate, derived from Acetyl-CoA. Acetyl-CoA is the incomplete 

product from free fatty acid breakdown in the liver. Continuous and spontaneous 

removal of a set of molecules from acetoacetate generates acetone. 

Acetoacetate, beta-hydroxybutyrate and acetone are collectively known as 

ketone bodies. It is estimated that one-third of the total acetoacetate is converted 

to acetone, which is excreted out of the system through the breath and urine. That is 

why one of the most common side effects of a ketogenic diet is fruity smelling 

breath. 

Functions of ketone bodies 

Ketone bodies play a crucial role in some of the most essential biochemical 

processes in the body. Primarily, ketone bodies are formed to replace glucose as the 

main energy source in certain conditions. Although glucose is the major fuel for 

almost all body tissues, there are cases where there is a need to shift away from 

glucose metabolism and toward the utilization of fats. Through the formation of 

ketone bodies, the cells can continuously obtain the amount of energy they need 

for survival (although the consumption of carbohydrates are restricted and limited in 

the diet). 

In addition, ketone bodies reduce the production of glucose in the liver, which 
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influences the shift of metabolism from glucose to fats. Ketone bodies can also serve 

as a fuel for body tissues found outside the liver. For ketone bodies to function as 

effective replacement substrates of glucose, they need to be easily available in the 

blood in increased levels (while glucose is simultaneously restricted through 

starvation or a high fat diet). 

During the shift from glucose to fat, glucose is still produced (but in markedly 

reduced levels) by the other pathways. The minimal amount of glucose available in 

the bloodstream is conserved to be used by the brain. Ketone bodies are also 

known to inhibit the breakdown of protein—during periods of starvation—where 

they control and prevent general muscle wasting. 

Ketogenesis 

Ketogenesis describes the formation of ketone bodies resulting from increased 

breakdown of fats by the liver. As the body adjusts to the shift of metabolism (that 

now mainly gets energy from fats), a significant shift occurs with regard to the levels 

of insulin and glucagon in the blood. A decreased insulin level with a concomitant 

increase in glucagon secretion is thought to be one of the primary regulating and 

crucial steps in ketogenesis. Because these hormones influence the formation of 

ketone bodies, insulin and glucagon are considered the primary regulators of 

ketogenesis. 

Regulation of Ketogenesis 

As mentioned earlier, the formation of ketone bodies is determined by insulin 

and glucagon levels in the bloodstream. Moreover, the secretion of 

catecholamines, namely epinephrine and norepinephrine, can also influence the 

breakdown of fats from the fat cells. With increased secretion of insulin, the release 

of free fatty acids from fat cells is inhibited. 

Since the availability of glucose in the body is more than sufficient and there is 

no need for an additional source of energy, the fat is stored as reserve energy in the 

fat cells. In conditions where insulin levels fall below the normal range, suggesting 

that glucose is lacking, the fatty acids are released from the fat cells to supply the 

needed additional fuels to maintain life. If insulin is increased, the breakdown of fats 

is inhibited. 

It has been said that triglycerides are the ideal form of energy reserves. In 

addition to their ability to store twice as much energy or calories as carbohydrates 

and proteins, triglycerides can also be used for long-term energy storage. When an 

appropriate stimulus reaches the fat cells, the stored triglycerides are broken down 

into glycerol and free fatty acids. 
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The metabolism of glycerol results in the formation of pyruvate, which enters the 

citric acid cycle to generate more energy. The released free fatty acids are bound 

to albumin in the bloodstream and travel throughout the body via the blood. Once 

free fatty acids get access to the bloodstream, body tissues can obtain energy from 

these substrates. 

The free fatty acids, which were not used as energy fuels, are transported back 

to the liver. One of two fates awaits free fatty acids during the uptake in the liver. First 

of all, if there is a sufficient amount of free fatty acid and the liver is ready for 

ketogenesis, ketone bodies are produced and distributed throughout the body via 

the blood. Based on these reactions, fat cells are considered as the first regulator of 

ke-togenesis, since inadequate free fatty acids inhibits ketone bodies from being 

manufactured in the liver. 

Secondly, although all conditions required by the liver are met before 

ketogenesis transpires, if the amount of free fatty acids is not sufficient, ketone 

bodies are not produced. It is therefore accurate to state that free fatty acids are 

the precursors of ketone bodies in the liver. In both fed and in fasting conditions, the 

liver extracts approximately 30 percent of free fatty acids so it follows that free fatty 

acids must occur in high concentrations in the liver before ketogenesis ensues. 

Moreover, the factors that regulate the release of free fatty acids from the fat 

cells are significant. 

After the uptake of free fatty acids by the liver, they are converted to acyl-CoA, 

a precursor of acetyl-CoA. One of two fates awaits them here: free fatty acids are 

either stored or they are formed into ketone bodies through the process of 

ketogenesis. The determining factor as to whether the liver chooses to produce 

ketone bodies or not is based on the amount of liver glycogen. The liver glycogen 

releases glucose to maintain its normal range in the blood. With restricted 

carbohydrate intake, the level of glucose in the blood decreases, which in turn, 

stimulates the secretion of glucagon. 

Glucagon signals the liver to use its glycogen stores and break them down into 

glucose to be released into blood circulation. Although liver glycogen is readily 

utilized, it is easily depleted. After 12 to 16 hours, liver glycogen is almost completely 

consumed, which induces the rapid formation of ketone bodies. Take note that 

once the liver glycogen stores are depleted, the accessibility and availability of free 

fatty acids control the rate of ketogenesis. 

Moreover, the influence of increased activity of carnitine palmitoyl-transferase I, 

occurring in the liver’s outer mitochondrial membrane, increases the incidence of 

ketogenesis. Its increase greatly favors the formation of ketone bodies. An increase 
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in carnitine palmitoyl-transferase can only occur with increased concentration of 

free fatty acids and an increase in the insulin to glucagon ratio. 

Insulin/glucagon ratio 

As a general rule, in ketotic states when insulin increases, the level of glucagon 

decreases. And as glucagon increases, insulin level drops. The hormones insulin and 

glucagon demonstrate a relationship that is inversely proportional, since each 

antagonizes the other. Although the absolute levels of insulin and glucagon regulate 

the formation of ketone bodies, most researchers and experts give more weight on 

the ratio of insulin to glucagon. 

Glucagon is an antagonist of insulin since it stimulates the pathways that 

increase the concentration of glucose in the blood. Insulin is also an antagonist of 

glucagon because insulin secretion also encourages the formation of glucose 

stores. Thus, during starvation, since the carbohydrates are removed from the diet, 

the liver glycogen stores are almost totally consumed as the body attempts to 

maintain a normal level of glucose in the bloodstream. 

As liver glycogen begins to deplete, blood glucose also starts to decrease. Low 

levels of glucose in the blood reduce the secretion of insulin while the hormone 

glucagon is released to increase the amount of glucose in the blood. Thus, during 

starvation or induced ketosis, there is an overall decrease in the insulin to glucagon 

ratio. 

The Liver and Ketogenesis 

Obviously, the liver plays one of the most important roles in regulating 

ketogenesis. In ketogenesis, the liver (after the fat cell) is considered the site in the 

body that has the most relevant and essential role in ketone body formation. If the 

conditions required by the liver are not met, or if the liver does not have the 

capacity to support the formation of ketones, ketogenesis does not occur (although 

the level of free fatty acids is more than enough to go through the process). 

Therefore, it can be assumed that for ketogenesis to occur, the liver should be in 

ketogenic mode and free fatty acids highly concentrated in the liver. 

The liver constantly forms ketone bodies in negligible amounts. Thus, ketone 

bodies are normally seen in minimal levels in the circulating blood during the 

non-fasting or fed states without causing any significant changes in the body. Figure 

11 illustrates the overall process of ketogenesis and the regulatory effects of insulin 

and glucagon in storing and releasing energy sources. 

Figure 11. Ketogenesis or Production of Ketone Bodies 
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Figure 11. Ketogenesis or production of ketone bodies. During starvation, or in diets 

that restrict the intake of carbohydrates, ketones bodies are used as energy fuels, 

sparing the use of glucose. During fasting, where the intake of carbohydrates is 

restricted, the glucose level in the bloodstream decreases. To continuously supply the 

cells with energy, triglycerides stored in fat cells are broken down to release free fatty 

acids in the blood. 

As a response to the decreasing glucose concentration in the blood, insulin 

secretion is decreased to inhibit the body from storing more glucose, and 

consequently, glucose is severely reduced. Through the circulating blood, free fatty 

acids are used by the body tissues (except in the brain and in red blood cells) as 

energy fuels. The secretion of glucagon increases the breakdown of the glycogen 

stores in the liver. The utilization of liver glycogen, in effect, increases the amounts of 

glucose in the circulating blood. Unused free fatty acids move to the liver where 

they are either stored or formed into ketone bodies. 

The fate of free fatty acids greatly depends on three things: 

1. the amount of liver glycogen stores 

2. the ketogenic mode of the liver 

3. the amount of free fatty acids 

Ketogenesis can only occur if liver glycogen stores are depleting and free fatty 

acids are highly concentrated. Decreasing blood glucose levels in the body cause 

an overall decrease in the insulin/glucagon ratio, which allows the breakdown of 

more free fatty acids to aid the liver in forming ketone bodies. 

Ketosis and Ketoacidosis 
In the previous chapter, normal cellular metabolism and the alterations in 

metabolism during cancer were briefly discussed. The mechanisms behind the 

formation of ketone bodies in relation to the utilization of the body fuels also have 

been explained. The central topic in this section is the metabolic state of ketosis, its 

effects on the general metabolism, and how the body adapts to this state. 

Ketosis is a Metabolic Adaptation to Starvation 
The primary function of ketogenesis (or formation of ketone bodies) is to shift the 

body away from glucose metabolism, and instead, eliminate excess fatty acid from 

the liver and use it as energy fuels. Ketosis, which arises from carbohydrate restriction 



86 

 

or deficiency, indicates an overall shift from a glucose-based metabolism to one 

that is fat-based. Ketosis often results from fasting or starvation states, consumption 

of a diet high in fat, and exercise. 

The ketosis that occurs during starvation and in high fat diets is considered 

relatively milder and safer compared with ketotic states in uncontrolled diabetes 

mellitus and alcoholic ketosis. The level of ketone concentrations in the circulating 

blood sets the difference between these two ketosis states. Starvation and 

ketogenic diets do not typically evolve into toxic levels because of the body’s 

efficient mechanisms that continuously guard and monitor the feedback loops, 

preventing the uncontrollable increase of ketone bodies in the blood. Ketotic states, 

whether pathological or not, have the same mechanisms. As stated, ketosis can 

only occur with an overall decrease in the insulin to glucagon ratio, as a response to 

the decreasing glucose concentrations in the blood. The hormone insulin decreases 

while the glucagon level increases. 

The other prerequisite condition for ketogenesis is an increase in the availability 

of free fatty acids to the liver. The liberated fatty acids can either come from the 

diet, as in high- fat, low-carbohydrate diets or from the release of fatty acid from 

stored fats. 

The liver continuously produces ketone bodies in minimal and negligible 

amounts during fed or non-fasting states. Under normal and non-starvation 

conditions, ketone bodies measure 0.1 mmol/mL in the blood. Ketosis is clinically 

diagnosed when the ketone body concentration in the blood reaches 0.2 mmol/dL 

and above. Higher than normal concentrations of ketone bodies in the blood or 

urine defines ketoacidosis. Ketoacidosis is determined when the ketone 

concentration reaches 7 mmol/dL and above. Table 12 summarizes the ketone 

body concentrations seen in different metabolic conditions. 
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Table 12. Ketone Bodies in Various Metabolic Conditions 

Caloric Values of Energy Sources Per Pound in a 150 lb Man with 22% Body Fat 

Energy source Caloric value (kcal) 

Adipose tissue triglyceride 4100 

Muscle protein 1800 

Carbohydrates  

Muscle glycogen 1900 

Liver glycogen 550 

Blood glucose 2000 

Total carbohydrate stores 840 

Table 12. Ketone body concentrations in various metabolic conditions. Note that the 

ketone body concentration in fasting is higher than ketogenic diet until the first week. 

This is due to the slight increase of insulin secretion from the food intake. Data is from: 

“The Ketogenic Diet: A Complete Guide for the Dieter and Practitioner” Lyle 

McDonald. Lyle McDonald, 1998. 

Ketonemia and Ketonuria: Indicators of Ketosis 
Ketotic states are generally demonstrated by two medical conditions that arise 

from increased production of ketone bodies: ketonemia and ketonuria. The 

progressive increase of ketone body concentrations in the circulating blood initially 

results in ketonemia, the accumulation of ketone bodies in the blood. Clinicians 

often regard ketonemia as the true indicator of ketosis. Moreover, researchers have 

stated that ketonemia is basically an outcome of increased production of ketone 

bodies by the liver and does not in any way manifest the inability or deficiency of the 

tissues to use them. 

During early states, the body attempts to keep the effects of ketonemia to a 

minimum. When the buildup of these acidic substances surpasses the body’s 

capacity to eliminate them from the system, ketone bodies overflow into the urine, a 

condition called ketonuria. Ketone bodies in the urine occur when these substances 

accumulate in the kidneys. Ketonuria indirectly implies that the body has been using 

fat as its main source of energy. Ketone bodies typically detected in the urine are 

acetoacetate and beta-hydroxy-butyric acid. 

The magnitude of ketonuria indirectly indicates the extent of ketonemia. The 

level of ketone bodies in the urine is rapidly and noninvasively measured by using 

Ketostix®, a test strip. Ketostix® determines the degree of ketonuria (in particular the 

acetoacetate), by dipping the side of the strip with the reagent pad into the urine 

sample. After exposing the strip for 15 seconds, the resulting color is compared 

against an easy- to-read scale with graded shades that estimate the quantity of 
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ketone bodies detected in the urine. If the test strip is exposed longer than the 

recommended time of 15 seconds, false-negative readings can occur. 

Generally, the urine tests positive for ketone bodies if the strip changes from pink 

to purple. Taking into account that ketonemia occurs before ketonuria, indicates 

that more ketone bodies are being manufactured by the liver in significant amounts 

once the ketone bodies are seen in the urine. In cases of induced ketosis, there are 

times when the test strip does not test positive for ketone bodies. However, it does 

not signify that ketones are not being produced. In addition to ketonuria as an 

indirect indicator of ketone body concentrations, the use of Ketostix® can be 

inaccurate. 

Variation or fluctuations of ketone body concentrations in the blood occur 

throughout the day. Acetoacetate and beta- hydroxybutyrate peak in the blood 

around midnight, fall the morning, and rise in the evening. This is probably due to the 

lack of free insulin in the circulating blood or increased and excess levels of insulin 

counter regulatory hormones like glucocorticoids, growth hormone, and glucagon. 

Table 13 illustrates a comparison of blood and urine ketone readings. Using 

Ketostix®, the level of blood ketones in the blood can be determined. 

Significance of Ketosis 
The occurrence of ketosis mainly implies that the body has shifted from a 

glucose-based metabolism, where carbohydrates are the main sources of energy 

fuels, into a fat-based metabolism that entirely depends on fats and ketones. 

Human cells depend primarily on carbohydrates for energy but once ketosis 

develops, the cells metabolize and rely on fats and ketone bodies for energy. This is 

the focus and goal of the ketogenic diet. Although there is a shift in metabolism, this 

diet can be beneficial under certain medical conditions. 

Table 13. Comparison of Blood and Urine Ketone Bodies 

Blood and Urine Ketone Body Concentration Readings 

Blood Ketone (mmol/L) Urine Ketone 

Strip Color Level 

less than 0.6 slight or without color 

change 

negative 

0.6 to 1.0 light purple small to moderate 

1.1 to 3.0 dark purple moderate to large 

greater than 3.0 very dark purple very large 

Table 13. Comparison of blood and urine ketone body concentrations. The levels of 

ketone bodies in the blood and in the urine are measured through the blood tests and 

Ketostix, a dipstick urine test, respectively. Source: Ketonuria and Acidosis (Diabetic 
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Ketoacidosis or DKA) from the Univ. of Colorado Denver Health Sciences Program 

Web Site: http://www.uchsc.edu/misc/ diabetes/books/firstbook/ firstbook15.pdf 

The occurrence of ketosis implies that every single metabolic pathway involved 

in the breakdown of fats is functioning and intact. In cases where ketosis is induced 

but does not occur, it suggests that there might be some errors in metabolism, most 

particularly in the breakdown of fats, transportation of free fatty acids or oxidation in 

the liver. 

Ketoacidosis and pH 
Ketone bodies are acidic in nature, and when produced in excess levels for 

prolonged periods of times (as in the case of diabetes), they cause a 

life-threatening condition called ketoacidosis. Acetoacetate and hydroxybutyrate 

are moderately strong acids that can cause acidification of the blood. 

Blood pH is ideally maintained at 7.4, although it can typically range between 

7.35 and 7.45. If the blood pH decreases below 7.2 or rises above 7.6, vital organs, 

most especially the brain, can no longer function. When the pH falls outside this 

range, the body can no longer support the biological processes needed to survive. 

Indisputably, maintaining a blood pH that is within the normal range is essential for 

biochemical actions to occur. 

The ketone bodies beta-hydroxybutyrate and acetoacetate are classified as 

moderate strong acids but when controlled, they do not cause lethal or hazardous 

effects. Moderate and controlled formation of ketone bodies is buffered by 

biochemical components in the body. 

Classified as biological fluids, buffers keep the pH of the blood at relatively 

constant value. However, continual excretion of ketone bodies in great quantities 

results in progressive depletion of alkaline reserves, causing ketoacidosis. 

States of Ketosis 

1. Physiological Ketosis 
Physiological ketosis is a result of starvation or carbohydrate restriction. During 

the consumption of a ketogenic diet, slight acidification or a decrease in pH in the 

blood is expected, caused by the accumulation of ketone bodies in the circulating 

blood. This should not be a concern since the simplest and safest form of ketosis 

occurs during fasting or starvation. During prolonged fasting, when the 

concentration of ketone bodies reaches 8 to 10 mmol/L, the acid to base balance is 

not disrupted because of the body’s protective mechanisms (mainly feedback 

loops). 

http://www.uchsc.edu/misc/
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Initially, in dietary ketosis, the blood becomes slightly acidic for a few days but 

the blood pH regains the normal pH within 10 days. This continues as long as the 

concentration of ketone bodies does not exceed 7 to 10 mmol/L. A ketogenic diet 

or starvation usually results in ketone body concentration of 4 to 8 mmol. 

As mentioned, physiological ketosis is rarely problematic. Starvation or ketogenic 

diets do not evolve into ketoacidosis because there are feedback loops that 

constantly guard and control the production of ketone bodies by the liver. As 

ketone bodies reach 4 to 6 mmol in the blood, the pancreas is ordered to secrete 

insulin. 

Increased insulin secretion slows the release of free fatty acids from fat cells, and 

increases insulin/glucagon, which in turn, decreases the rate of ketone body 

formation in the liver (and increases the rate of excretion of ketone bodies in the 

urine). Overall, the secretion of increased insulin into the bloodstream lowers the 

formation of ketone bodies, and consequently, decreases the concentration of 

ketone bodies in the blood. 

2. Ketoacidosis and Pathological Ketoacidosis 
Ketoacidosis usually results in ketone body concentration of 8 mmol or higher. 

Pathologic ketoacidosis is typically caused by Type 1 uncontrolled diabetes mellitus, 

which can cause a rise of ketone body concentration to as high as 20 mmol. In 

conditions where there is a significant insulin deficiency—as in diabetes mellitus type 

I—as much as 400 grams per day of ketone bodies are produced, as compared to 

180 grams per day in dietary ketosis. 

In diabetes mellitus type I, there are no feedback mechanisms that control the 

production of ketone bodies by the liver, so there are no checkpoints that oversee 

any imbalances in the body. Since the beta-cells of the islets of Langerhans are not 

able to secrete insulin, the free fatty acids are continuously released from fat cells, 

which in turn, increases the production of ketone bodies by the liver. 

In general, because of insufficient levels of insulin in the system, the blood ketone 

body concentration continuously increases. Table 14 compares the ketone body 

concentrations and its effects on the blood pH in normal diets, ketogenic diets and 

in diabetic ketoacidosis. 
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Table 14. Dietary Ketosis vs. Diabetic Ketoacidosis 

Comparing Normal Diet, Dietary Ketosis and Diabetic Ketoacidosis 

 Normal Diet Dietary Ketosis Diabetic Ketoacidosis 

Ketone body production 

in grams/day 

Low 115 to 180 400 

Ketone body 

concentrations in 

mmol/dL 

0.1 4 to 10 20 or higher 

Blood pH 7.4 7.4 less than 7.30 

Data from: The Ketogenic Diet: A complete guide for the Dieter and Practitioner”. Lyle 

McDonald. Lylce McDonald, 1998. 

Based on Table 14, a low-carbohydrate, high-fat diet could increase the ketone 

body concentration in the blood and subsequently induce ketosis. Although ketone 

bodies become the main energy fuels of the cells, it is apparent that the production 

of ketone bodies are regulated in dietary ketosis. Acidosis is not likely to occur in 

dietary ketosis (as shown in the table). 

In ketogenic diets, the pH is maintained at a constant and normal level, which is 

far from diabetic ketoacidosis. In Type 1 diabetes mellitus, since insulin is not 

available to regulate ketogenesis, ketone body concentrations are uncontrollably 

high, resulting in a lethal decrease of blood pH. 

Key Points 
• The body primarily obtains energy or body fuels from glucose, protein, fatty 

acids and ketones, each with its own storage room in the body of varying 

relative amounts, largely depending on the body’s metabolic state. 

• Glucose is mainly stored in the liver in the form of glycogen. Glycogen is the 

most readily available source of glucose but it is almost entirely depleted after 

12 to 18 hours of fasting. 

• Caloric values of the major macronutrients: 1 gram of carbohydrate contains 4 

kilocalories/ gram, 1 gram of protein consists of 4 kilocalories/gram and 1 gram 

of fat includes 9 kilocalories/gram. 

• The determinants of fuel utilization are as follows: the amount of consumed 

nutrients from the diet, the hormonal levels, the amounts of liver glycogen and 

enzymatic reactions. 

Key Points 
• The more carbohydrates are consumed, the more glucose is utilized as an energy 

source. 

• If the consumption of carbohydrates is decreased, the utilization of glucose as 

the main energy source is decreased, and the utilization of non-carbohydrate 

sources increases. 
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• The utilization of protein is significantly influenced by the amount of glucose in 

the circulating blood. With adequate glucose levels, the breakdown of protein 

is prevented. Glucose has a protein sparing property. 

• The breakdown of fat is determined by the amount of glucose in the body. 

Decreased consumption of carbohydrates results in increased breakdown of 

fat. 

• Insulin is the primary hormone in cellular metabolism. Its secretion is stimulated 

by increased glucose concentration in the circulating blood. It transports 

glucose into the cells, stores excess glucose in fat tissues, it stimulates the buildup 

of protein and fats and inhibits the breakdown of fats. 

• Insulin and glucagon have a relationship that is inversely proportional, and each 

hormone antagonizes the other. The insulin: glucagon ratio is one of the primary 

determinants of ketogenesis. During starvation or a ketogenic diet, there is an 

overall decrease of the insulin: glucagon ratio. 

• Extra calories from the diet are stored in fat cells. Triglycerides, comprising of 

glycerol and fatty acids, contain more than twice as many calories as 

carbohydrates and protein. Fat cells are the primary long-term energy storage 

area. 

• The availability of carbohydrates for energy use is the primary determinant of 

fuel utilization. Adequate amounts of glucose spare the usage of protein and 

fats for energy. When the availability of glucose decreases, the body makes use 

of non-carbohydrates, converting them to glucose. 

• Gluconeogenesis is the process of converting non-carbohydrate micronutrients 

to glucose and mainly occurs in the liver. Glucose is formed from its byproducts, 

from the breakdown products of proteins and fats and from lactic acid. The 

breakdown of protein releases the amino acids alanine and glutamine, which 

are used to form glucose. The breakdown of fats releases glycerol and free fatty 

acids. Glycerol is the part converted glucose. Without oxygen, pyruvate is 

converted to lactic acid. 

• De novo lipogenesis or DNL is a biochemical process that synthesizes fatty acids 

from glucose, which are then stored in the liver and muscles. The excess 

formation of glucose or simple sugars is converted to fats so that they can be 

stored as energy reserves. DNL is inhibited when the concentration of free fatty 

acids in the circulating blood reaches over 0.3 to 0.8 mol/mL, demonstrating an 

inverse relationship. 

Key Points 

• Prolonged periods of carbohydrate deficiency results in the breakdown of fats. 

Increased and prolonged utilization of fats result in the formation of ketone 

bodies in the liver and kidney through the process of ketogenesis. 

• The fat cell is the first site of ketone body formation. The liver is considered the 

second site. 

• The liver should be in a ketogenic mode and the free fatty acids must be highly 

concentrated in the liver in order to initiate ketogenesis. Both conditions should 

be met and satisfied, or else, no ketogenesis occurs. 
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• Ketone bodies are utilized to continuously generate energy in conditions where 

the level of blood glucose is not sufficiently available to supply cells with the 

amount of energy that they need. In addition, ketone bodies reduce the 

production of glucose in the liver, shifting the metabolism from glucose to fat. 

They inhibit the breakdown of proteins during prolonged starvation. Moreover, 

the ketone bodies are mainly utilized by the brain as their main source of energy 

during prolonged periods of carbohydrate restriction. To summarize their 

functions, the ketone bodies mainly replace and substitute glucose as the 

body’s main source of energy 

• Ketosis is generally demonstrated by ketonemia, the accumulation of ketone 

bodies in the blood and ketonuria, the detection of ketone bodies in the urine. 

Ketonemia and ketonuria imply that the body has been using fat as its main 

energy source. The ketone bodies acetoacetate and beta-hydroxybutyrate are 

typically seen in the urine. Ketonura, an indirect indicator of ketenomia, is 

measured using a Ketostix®, a dipstick urine test. 

• Ketosis signifies that the body has shifted from a glucose-based metabolism into 

a fat-based metabolism, where the tissues depend on fats and ketone bodies 

for energy. 
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Chapter Seven 

The Treatment Protocol 
 

This chapter is the focal point of the entire book. The information needed to 

formulate this part of the book has been thoroughly discussed and analyzed in 

previous chapters. This alternative treatment protocol for fighting one of the most 

fatal diseases in the modern world, is supported by strong, well-founded and 

clinically-proven scientific principles and research. 

Research studies, theories and scientific principles authored by some of the most 

brilliant scientists over more than a century have been comprehensively and 

systematically reviewed and combined in this book. The end result is a scientifically 

sound, reliable and effective treatment protocol against cancer. 

In this chapter, the 30-Day Treatment Protocol Against Cancer is introduced. The 

four key strategies in this treatment plan are discussed, along with brief and concise 

descriptions of their significance to the entire protocol’s success. The following 

chapter focuses on these key strategies with a full review and analysis of each 

strategy. 

Before going into the details of the protocol, the critical link between cancer, 

glucose and glutamine is examined. It is this link— probably the most scientifically 

researched and studied aspect of cancer—that forms the basis of the protocol 

presented. 

The Cancer, Glucose and Glutamine Connection 
The discoveries made by Warburg in the 1920s regarding the alterations in 

cellular metabolism of cancer cells could save millions of lives. Recall that cancer 

cells receive their energy almost exclusively through the anaerobic fermentation of 

glucose to lactic acid by shifting to the glycolytic pathway. 

Although oxygen availability is more than adequate to support glucose 

metabolism through the citric acid cycle, the glycolytic pathway is a much more 

efficient pathway to generate energy for the cells. 

Recent research studies concerning the excessive lactic production in cancer 

reveal that indeed, cancer cells almost exclusively depend on carbohydrates (and 

its substrate, glucose) for energy. Indisputably, cancer cells depend entirely on 
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glucose for energy, demonstrating a high affinity to these simple sugars for survival. 

However, in the absence of glucose, cancer cells will use glutamine as an 

alternate energy source.  Cancer cells need food to survive and grow. They're very 

good at getting it, too, even when nutrients are scarce they are able to reprogram 

their metabolism to use glutamine, another nutrient, instead. That is why it is not 

enough to reduce the levels of glucose, but why it is necessary to also reduce the 

glutamine levels in the body. 

In 1956, although clinical laboratories and diagnostic tools were not as 

advanced as they are today, Warburg was able to measure the amount of oxygen 

consumption by cancer cells and the amounts of lactic acid they produce. Through 

the decades, his findings have motivated researchers to search for a cancer cure. 

A recent study made by a team of researchers, co-led by Dewhirst affirmed that 

lactic acid derived from glucose, is the vital energy source for tumor cells. This 

finding therefore proposes an entirely new approach to the elimination of cancer 

cells. The uncovering of cancer’s Achilles heel, glucose-derived lactic acid as its 

main energy source, could finally eradicate this lethal disease. 

It has been found that cancer cells near blood vessels are adequately 

oxygenated and are able to use glucose and lactic acid like normal cells. The story 

is not the same for tumor cells located away from the vessels, as they are deficient in 

oxygen. These cells burn up and make use of a lot of glucose molecules, converting 

most of them to lactic acid for a continuous source of energy. Therefore, calculated 

glucose starvation and its replacement by a glucose analogue, in cancer cells can 

inhibit its biochemical processes and subsequently result in its eradication. 

The following information reinforces the connection between glucose and 

cancer: 

• Glucose, a simple sugar, is the major fuel used by all living cells to maintain life. 

Although glucose essentially needs to be part of the daily intake of nutrients and 

not all glucose molecules are beneficial to the body. Sucrose or table sugar, a 

synthetically refined sugar obtained from sugar canes and sugar beets, is 

probably the worst type of sugar to consume. Considered by many scientists as a 

toxin, sucrose is not completely metabolized, resulting in the formation of toxic 

chemical compounds like pyruvate. 

Accumulation of pyruvate in the blood interrupts normal cellular processes and 

often deprives cells of oxygen. Moreover, sucrose increases the secretion of 

insulin by the pancreas, causes blood glucose fluctuations while it competes for 

the essential nutrients that normal cells need to function. 

• A high dietary intake of sugars, especially sucrose, is strongly associated with 

many cancer types, including melanoma, breast, colorectal and cancers of the 

gallbladder and bile ducts. Researchers from the Harvard School of Public Health 
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connected the increased consumption of sucrose and fructose to breast cancer. 

It is found that the risk for breast cancer is 2.2 times higher in women who acquire 

57 or more percent of their total energy from carbohydrates. This could possibly 

be correlated to elevated insulin levels in the blood, which in turn, increase the 

circulation of active estrogens in the body. Active estrogens, which include 

estradiol, are considered risk factors for breast cancer. 

In addition, researchers from Harvard and UCLA recognized that women who 

consume foods high in simple sugars are three times more likely to develop 

colorectal cancer compared to women who use sugar in moderate amounts. 

What’s more, there might be a significant connection between diabetes mellitus 

and colon cancer since according to surveys, the risk of colon cancer increases by 

as much as 32 percent among diabetics. 

A report published in the American Journal of Clinical Nutrition showed that 

frequent consumption of foods and beverages high in sugar is strongly associated to 

an increased risk of pancreatic cancer. A follow-up study consisting of 77,797 men 

and women from age 45 to 83, who consumed high amounts of sugars, revealed 

that after 7.2 years, 141 cases of pancreatic cancer were reported from this group. 

Diabetes mellitus is associated with a 1.8 to 1.9 times increased risk of pancreatic 

cancer, suggesting that elevated insulin levels in the blood is possibly involved. 

Melanoma, the most fatal type of skin cancer, is also possibly caused by an 

increased intake of sugars. 

• It has been reported that at some point in most people’s life, cancer cells 

develop in the body. Fortunately, in most cases, the body’s immune system is 

able to deal with them. It has also been recently reported that some cancers 

shouldn’t even be treated because they pose no immediate threat and are likely 

to be contained by the immune system. However, our affinity for high 

carbohydrate diets could be providing these otherwise innocuous cells with just 

too much fuel and therefore almost forcing them to become a real problem. 

Researchers found that an environment high in sugar can encourage the 

growth of cancer cells. The above mentioned cancer types were all believed to 

have been stimulated by frequent consumption of foods high in sugar. Gathered 

evidence revealed that increased glucose and insulin in the blood can lead to 

cancer. Increased blood glucose results in elevated levels of insulin in the blood. This 

leads to upregulation of growth hormones, some of which are likely to initiate cell 

cycle progression and inhibition of cellular apoptosis, or programmed cell death. 

These two mechanisms effectively induce cancer. 

• Insulin resistance, a metabolic disorder where the insulin cannot transport the 

glucose into the cell, is associated with increased risk of cancer of the breast, 

colon, pancreas, esophagus, endometrium and prostate. 
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• Glucose production in the liver increases in cancer victims as much as 25% to 40% 

compared to normal levels. 

The pattern and level of glucose production seen in cancer is similarly observed 

in cases of non-insulin dependent diabetes mellitus (NIDDM). 

• Researchers determined that cancer cells metabolize glucose through the 

process of aerobic glycolysis (to be converted to lactic acid). The rate of glucose 

use and metabolism in cancer cells occurs at a rate four to five times that of 

normal cells. 

When the amounts of oxygen in the environment are insufficient to metabolize 

glucose, cancer cells will still use glucose by undergoing the process of lactic acid 

fermentation. The breakdown of glucose through fermentation is a far less efficient 

pathway of generating energy for cells, manufacturing about 20 times less energy 

compared to the usual way of obtaining energy through oxidative phosphorylation 

and the citric acid cycle. As the lactic acid produced from fermentation 

accumulates in the bloodstream, it can be tremendously toxic to normal cells and 

encourage the growth of tumor cells. 

• Malignant tumors are found to contain 1.9 to 3.0 times the insulin levels that are 

normally seen in non-malignant tissues. 

• Increased insulin in the blood and insulin resistance cause generalized 

inflammatory reactions, which increase the secretion of systemic 

pro-inflammatory products such as interleukin-6 and C-reactive protein. Clinical 

surveys reveal that hyperinsulinemia (an abnormally high level of insulin in the 

bloodstream) occurs in 45 percent of early cancer cases and rises to 

approximately 75 per cent in advanced cancers. 

• The increase of insulin in blood after meals (medically termed postprandial 

hyperinsulinemia) stimulates a surge in the doubling rate of malignant cells in 

hepatocellular carcinoma (a type of liver cancer) that can last for several hours. 

Glucose Starvation of Cancer Cells by utilizing berberine, combined with 
glutamine reduction along with the targeted sugars mannose and galactose 
paired with IP6: Results In A Potent Alternative Treatment Approach against 
Cancer 

The alternative method of eradicating cancer cells outlined in this book is based 

on sound and undisputed scientific principles of evolutionary human biology and is 

supported by numerous scientific studies. Years of intensive and comprehensive 

research and investigations about the different aspects in cancer development 

have finally established one significant fact about cancer. Cancer cells feed on 

glucose as their sole source of energy. 

Although these malignant cells transform and become self-regulating and 

aggressive, they still need fuel in the form of glucose to maintain their survival. This 
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discovery illuminates their greatest weakness, which in turn could be exploited to 

lead to their downfall. Logically, cutting off the source of their energy (and thus, their 

survival) would result in their eradication. For that reason, glucose reduction and its 

replacement, is the focal point of the cancer treatment and management 

discussed in this book. 

Sugar replacement is also accomplished by utilizing galactose. Normally, cells 

grow by metabolizing glucose, but most normal cells can also utilize galactose. 

However, many cancer cells cannot process galactose, and therefore they die 

when exposed to this type of sugar. 

Reducing glucose is an effective method to fight cancer cells. This method is 

recognized by researchers, doctors and drug companies and is not simply limited to 

a few physicians interested in alternative anticancer therapies. A testament to this is 

the fact that many new cancer treatments are being further developed and used 

based on the theories and principles pioneered by Warburg. 

Recent cancer treatments aim to starve tumors of energy and nutrients in order 

to reduce their growth and finally, completely eradicate them. The newer drugs that 

are being developed, in fact, are applying the same principles presented in this 

book. By following the outlined plan and protocol, you’ll realize that you have the 

power to control and eliminate cancer. Through simple and uncomplicated 

methods, cancer management if not its outright cure, is truly possible! 

The body is naturally designed to manufacture energy using either glucose or 

ketones. However, the default setting, so to speak, is the use of glucose. In the next 

chapter, ketones and their significant role in cancer treatment is thoroughly 

discussed since the ketogenic diet is one of the key strategies used in the program. 

Bear in mind that if glucose is available, the cancer cells will use it! 

When glucose is depleted and becomes short in supply, ketones take the place 

of glucose as the main energy source of all normal non-cancerous cells. There must 

be a constant supply of energy so the biochemical processes that maintain life can 

continue. And so through the utilization of ketones, normal cells will maintain their 

viability, while the selective starvation of the cancer cells will ensue, and assure that 

cancer cells are deprived of their required energy source. This happens because 

cancer cells cannot use ketones for energy. 

THE ALTERNATIVE TREATMENT PROTOCOL AGAINST CANCER 
Based on clinical research studies and scientific theories and principles, glucose 

nutrient deprivation will lead to cancer cell death. This treatment plan specifically 

exploits the deprivation of glucose as an anti-cancer treatment. 
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Before presenting the entire treatment protocol, the steps that were taken to 

arrive at the protocol are shown. 

Assessment: What is Known about Cancer 
• The Warburg effect is considered as the fundamental and basic property of 

almost all types of cancer cells. 

In spite of an adequate supply and availability of oxygen, glucose is largely 

metabolized by cancer cells into lactic acid through aerobic glycolysis. 

• A switch towards aerobic glycolysis occurs during the early stage of cancer 

development. Cellular transformation from a normal cell to a cancer cell is not 

initiated until aerobic glycolysis occurs. 

• The Warburg effect on aerobic glycolysis and the excessive production of 

lactic acid are regarded as the key metabolic hallmarks of cancer growth. 

Cancer cells tend to use glucose 10 to 50 times more than normal cells do, 

converting most of it to lactic acid. 

Lactic acid is a vital source of energy for almost all cancer cells. 

• The shift towards a glycolytic pathway increases the production of lactic acid. 

Lactic acid production is up to 40 times greater in cancer cells compared to 

lactate levels in normal cells. 

• The excessive production of lactic acid is strongly associated with the shift 

towards glycolytic metabolism, resulting in acidification of the tumor’s 

microenvironment. Tumor cells thrive in an acidic environment. 

Main Objective: 
To induce a metabolic condition in the body’s internal environment that causes 

the eradication of all cancer cells. 

Goals: 
• To deprive and starve the cancer cell of glucose, their sole source of nutrition. 

• To cause a shift from a mainly glucose-based metabolism to an almost entirely 

fat-based metabolism, where ketone bodies are formed to continuously 

generate energy to the normal cells while starving cancer cells. 

• To create an alkaline internal environment 

• To replace glucose with a glucose analogue that induces cancer cell death. 

Implementation: 
First Key Strategy: Utilization of Ketogenic Diet to Reduce Glucose which will put 

significant stress on cancer cells. 
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Rationale: 
The first key strategy is to follow a ketogenic diet, a high-fat and 

low-carbohydrate nutritional therapy to fight cancer. The main objective of this diet 

is to compel the body to be in a ketosis condition where normal cells no longer utilize 

glucose, but burn up ketone bodies for energy instead. Since cancer cells solely 

depend on glucose, which becomes almost entirely inaccessible with this treatment 

protocol, they are not able to obtain the energy that is essential to support their 

growth and survival. This causes their death and elimination from the body. 

Second Key Strategy: Administration of Berberine & B vitamins as a Necessary 

Step to Facilitate Maximum Glucose & Glutamine Reduction. 

Rationale: 
The human body is incapable of reducing blood glucose to the necessary levels 

required, except in a few cases of very extreme diets. The second key strategy is the 

use of a powerful supplement that is just as effective as prescription medications 

such as metformin  that are typically prescribed to control the blood sugar levels in 

cases of diabetes. 

In this treatment protocol, Berberine is the recommended supplement that is 

used to reduce blood glucose because it has multiple modes of action: 

It seems to work via multiple different mechanisms: 

1. Decreases insulin resistance, making the blood sugar lowering hormone 

insulin more effective. 

2. Increases glycolysis, helping the body break down sugars inside cells. 

3. Decrease sugar production in the liver. 

4. Slows the breakdown of carbohydrates in the gut. 

5. Increases the number of beneficial bacteria in the gut. 

However, if available to you, any prescription diabetic medication can be used.  

The 2nd reason why berberine is important is because not only does it reduce 

blood glucose levels, it also reduces glutamine which cancer cells also use for 

energy. Berberine has been shown to inhibit and reduce the growth of cancer cells 

by suppressing glutamine uptake. So berberine is absolutely critical to the success of 

the protocol. 

What is berberine? Berberine is a bioactive compound that can be extracted 

from several different plants, including a group of shrubs called Berberis. 
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Technically, it belongs to a class of compounds called alkaloids. It has a yellow 

color, and has often been used as a dye. 

Berberine has a long history of use in traditional Chinese medicine, where it was 

used to treat various ailments. 

Now, modern science has confirmed that it has impressive benefits for several 

different health problems 

To assist berberine in reducing the glutamate in the body it is necessary to take a 

good B vitamin pill. The pill must contain B1, B3, B6, B8, and B12. If it contains 

additional B vitamins that is okay because we are all familiar with the value of taking 

b vitamin supplementation just to maintain good health and high energy levels. 

Ashwagandha, should also be supplemented to assist with the reduction in 

glutamate.  

Ashwagandha is an ancient medicinal herb. It is classified as an adaptogen, 

meaning that it can help your body manage stress. Ashwagandha also provides 

numerous other benefits for your body and brain. For example, it can boost brain 

function, lower blood sugar and cortisol levels, and help fight symptoms of anxiety 

and depression. There are many health benefits of ashwagandha that are 

supported by science. The main one that we are interested in is its proven ability to 

fight inflammation and tumor growth along with reducing glutamine. Many of its 

health benefits are attributed to its high concentration of withanolides. 

Third Key Strategy: Intake of Galactose and Mannose to hunt down and kill the 
cancer cells 

Rationale: 
As discussed previously, like any cells in the body, cancer cells need sugar -- 

namely glucose -- to fuel its proliferation and growth. However, researchers have 

unlocked a weakness in cancer cells: sugar inflexibility. That is, when many types of 

cancer cells are exposed to a different type of sugar - galactose - the cancer cells 

can't adapt to using galactose for energy, so therefore they will die. 

Mannose is commonly found as a supplement called d-mannose. It plays a 

number of important roles in human metabolism. When using a mannose 

supplement, it enters cells using the same receptors as glucose. Once within the 

cells, it transforms into mannose-6-phosphate. As this metabolite builds up, it slows 

down glucose metabolism and therefore further deprives cancer cells of their fuel 

source leading to more cancer cell death. 

Mannose has been shown to significantly slow tumor growth of pancreatic 

http://www.ebi.ac.uk/chebi/searchId.do?chebiId=22315
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cancer, skin cancer, and lung cancer with no ill effects demonstrated. 

The treatment protocol consists of three phases, which starts with the 

implementation of a ketogenic diet. Without ketosis, the entire treatment protocol 

cannot achieve its main objective, which is to eradicate many, if not all cancer 

cells. 

All the key strategies in this protocol are designed to decrease available the 

glucose and glutamine in the body and therefore significantly reduce and deprive 

cancer cells of their sole sources of energy. 

Even more good news is that glucose starvation has another significant effect. 

Research reveals that hypoglycemic states (low glucose levels in the circulating 

blood), before chemotherapy results in improved response to therapy. Valter Longo 

suggested that fasting or the limitation of glucose before chemotherapy is 

beneficial. 

Together with his colleagues, he subjected mice to caloric restriction for 48 to 60 

hours, and afterwards, they were given increased doses of chemotherapeutic 

drugs. It was observed that the mice did not demonstrate any sign of toxicity. In 

ensuing research experiments, the mice were administered with cells that imitate 

cancer cells as they applied the method used in the initial tests. Results revealed 

that fasting before the start of chemotherapy safeguarded the normal cells but the 

cancer cells were not immune to the toxic effects of the drugs. Moreover, they 

found that decreased glucose in the circulating blood brings about more stresses to 

cancer cells. 

FOCUSING ON THE ALTERNATIVE TREATMENT PROTOCOL AGAINST CANCER 
While on this protocol, excess calories are a bad idea. Consume as few calories 

as possible. You’ll have plenty of time to get fat later. 

After at least 72 hours of being in ketosis, verified by ketone strips, proceed to the 

second phase of treatment if the ketogenic diet is well tolerated. DO NOT START 

PHASE TWO UNLESS YOU HAVE BEEN IN KETOSIS FOR A MINIMUM of 72 HOURS. 

When ready to start phase two, SLOWLY begin to take the Berberine. Start by 

taking 250mg three times per day, gradually increasing the dose up 500mg three 

times per day until you determine the effective dose that results in a blood glucose 

level of less than 60 mg/dL no higher than 65mg/dl 1 to 2 hours after meals. 

You can expect to experience symptoms of hypoglycemia (low blood sugar), 

such as: nervousness, sweating or trembling. Should any symptoms seem intolerable, 

just stay on the ketogenic diet for 1-2 weeks, to allow your body more time to get use 

to using ketones. You can then resume or proceed to Phase 2. 
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Do not proceed to the third phase of treatment until at least 96 hours after 

achieving and consistently sustaining a 60mg/dl or lower blood glucose. If you do 

proceed, the protocol’s effectiveness will likely be reduced because the 

environment for the cancer cells will not be s inhospitable as it should be and 

therefore the cancer cells will not be as stressed as they should be. 

Do not measure your blood glucose after starting the mannose and the 

galactose. The meter will likely read high because it cannot tell the difference 

between real glucose and the sugar substitutes. 

Just be sure to maintain the berberine at the same level that got you to the less 

than 60mg/dl level and maintain ketosis. 

Start the galactose and the mannose .  

The Galactose should be taken at a minimum of 40 grams per day for 10 full 

days. 

The Mannose should be taken at 1000mg per day for 10 full days or at the 

maximum daily dose recommended by the brand that you select. 

Terminate the treatment program after 10 full days. 

Also, some of you may be worried about maintaining a blood glucose level 

outside of the normal range. But as you’re well aware, most of us at some point have 

lab values that aren’t in the normal range. The key is to make sure that you remain in 

ketosis as your blood sugar is driven below 60 mg/dl. If executed properly, the entire 

protocol can be completed in 30 days or less. But, it isn’t a problem if it takes you 

longer. 

Important Guidelines 
• The entire alternative treatment protocol is recommended before, during or 

after a course of chemo-therapy; when you use it, it is entirely at your 

discretion. The treatment should be started at least 21 days before the onset 

of chemotherapy. If time does not permit the completion of the entire 

treatment protocol, make the most out of it by following a ketogenic diet and 

using berberine along with the B vitamin supplementation daily. The intake of 

the berberine is preferable before the start of your chemo sessions to further 

stress the cancer cells. If your oncologist concurs, then the entire protocol 

could be continued during chemotherapy. 

• During the treatment protocol, ketosis must be maintained at all times. Ketosis, 

and the formation of the ketone bodies, can only occur when you are on a 

high- fat, low-carb ketotic diet. The utilization of ketones for energy has been a 

fact of human existence for thousands of years. Ketotic diets are widely 

accepted as one of the most effective diets available and have been widely 

used by epileptics. 
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Please note that the goal of the ketotic diet is not for weight loss, but to provide 

your body with the alternate energy source that it will need as you eliminate 

glucose. Please understand that it is a medical fact that lesser amounts of glucose 

bring about greater stress for cancer cells. Low glucose kills and eliminates cancer 

cells during lengthened glucose starvation/reduction. Researchers and credible 

medical authorities acknowledge that ketosis is a safe metabolic condition, and 

there is no need to worry about it, especially for the relatively short period of time 

that you will need to be in ketosis. 

• Blood glucose levels of 60 mg/dL and above are unlikely to deprive cancer 

cells of sufficient glucose, therefore the treatment plan probably will not work 

if your blood glucose is above that level. Use a glucometer to measure the 

levels of glucose in your circulating blood. 

• The ketogenic diet, which can include KetoCal®, can be maintained for more 

than 30 days. However, you might feel tired during the first few days on the 

ketogenic diet while your body adjusts to the new and unfamiliar source of 

energy. Get enough rest and sleep, and be sure not to overextend yourself 

with activities, or operate your car or other machinery until you determine 

how your body is adjusting to using ketones. 

• To determine if ketosis is achieved and maintained, make use of Ketostix®, a 

dipstick test that detects and determines the amount of ketone bodies in the 

urine. Ketostix® is available in most drug stores. 

• To know more about the ketogenic diet, go to www.atkins.com where you 

can also find some sample meal plans that could greatly assist you while on 

this diet. This website is a tremendous wealth of information on how to start 

and sustain a successful ketotic diet. It is highly recommended that you visit 

and utilize the resources available at this site. 

• If you have already started a ketogenic diet and have achieved (and are 

maintaining) a state of ketosis for at least 72-96 hours, you can proceed to the 

next phase of treatment. 

• In the second phase of treatment, antidiabetic medications, specifically 

Berberine, are included in the treatment protocol. The Ketogenic diet and the 

intake of B vitamins and ashwagandha are to be continued. 

• If your blood glucose level is maintained at or below 60 mg/dL for 72 to 96 

hours after the initiation of the second phase of treatment, start using the 

galactose and mannose. 

Important note: The galactose, mannose and IP6 will be less effective if your 

blood glucose levels aren’t below 60 mg/dl. 

The cancer cells will utilize the available glucose instead and ignore the 

galactose and mannose (much like your normal cells will be ignoring glucose and 

utilizing the ketones instead). If your normal cells have ketones and sufficient glucose 

to choose from, they will choose glucose. Cancer cells can only choose glucose or 

the galctose and mannose, so be sure to reduce the available glucose below 60 

http://www.atkins.com/
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mg/dL. 

Cancer cells will then try to use the galactose and mannose for energy causing 

them to become very stressed and hopefully start dying in significant numbers, 

which is exactly what you want. 

• The entire treatment protocol is complete after a full 10 days of the galactose 

and mannose. Your most important objective is killing enough cancer cells so 

that they no longer threaten your health. It is not necessary to kill every single 

cancer cell, just enough of them so they cause you no further harm for a long 

time. This protocol can be repeated if necessary, on an as-needed basis. 

Many of you will find you only need to do it once, if executed properly, 

because your cancer will be effectively gone! 

Synthesis 
As mentioned before, after years of comprehensive and vigorous research, it is 

now generally accepted that cancer cells are exclusively dependent on glucose 

and glutamine (if glucose is unavailable) for energy. Energy generation from 

glucose molecules occurs as glucose metabolism switches to aerobic glycolysis, 

subsequently resulting in lactic acid production. The conversion of glucose to lactic 

acid is considered the main driving force that supports cancer growth and its 

resistance to conventional therapies. 

This remarkable discovery gives new hope that one of the most lethal diseases in 

the world, has finally found its match! 

The alternative cancer treatment discussed in this book intends to destroy 

cancer cells by substantially reducing the amounts of glucose and glutamine in the 

body, then replacing it with galactose and mannose to cause cancer cell death. To 

achieve this goal, there are four key strategies that should be strongly adhered to 

during the entire course of the treatment program. These four strategies are 

discussed in detail in the next chapter. In this chapter, the overview of the 

components included in the alternative treatment program has been briefly 

discussed to begin familiarity with this treatment protocol and approach to fighting 

cancer. 
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Chapter Eight 

Protocol Summary & The Key Strategies 
Against Cancer 

 

In earlier chapters, it has been discussed how cells normally metabolize and use the 

macronutrients that are normally obtained from food. The alterations of metabolism 

in cancer cells have been shown and explained. In the previous chapter, the 30-day 

alternative treatment plan against cancer was introduced. The key strategies were 

identified and the significance of these strategies was briefly, but accurately 

explained. 

In this chapter, the key strategies against cancer are thoroughly discussed to 

help you further understand their importance and to convey the intrinsic value of 

these treatment methods. 

KEY STRATEGY ONE: THE KETOGENIC DIET AND WHY DIETS ALONE CAN’T WORK 
The reason most cancer diets have such a dismal record of success, is that 

“Mother Nature” has given us the ability to use all sorts of raw materials to 

manufacture glucose. So, even if you are in the midst of a stringent diet of any type, 

your body is still fighting to produce glucose and in most cases will succeed in 

producing more than enough to ensure the continuing growth of the cancer. 

This is why you must introduce diabetic medications because diet alone can’t 

reduce your blood glucose levels to the point where cancer cells are eliminated. 

The use of a ketogenic diet has been introduced as one of the key strategies to 

treat and manage cancer because it does two key things: 

1. It forces your body to produce less glucose. 

2. It provides your normal cells with a critical source of energy (ketones) that 

cancer cells cannot use. 

It cannot be overstated that the implementation of a ketogenic diet is the 

central approach and an absolute key to the treatment protocol introduced in the 

preceding chapter. Before other strategies are applied, blood glucose is initially set 

to a concentration below the normal range. 

Without establishing a decreased blood glucose level below the normal range, 
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the treatment protocol is not able to take advantage of the other strategies 

included and the protocol’s true potency and effectiveness will not be realized. The 

entire treatment protocol becomes futile and ineffective without the required 

consistent consumption of a ketogenic diet. Ketones are absolutely critical to 

reduce and keep your blood glucose below normal, because ketones will be fueling 

your normal cells while your body is in a reduced glucose state. 

A Ketogenic diet is defined as a high-fat, low-carbohydrate diet, which intends 

to shift metabolism away from glucose, and instead utilize fats and ketones for 

energy. In this way, the cancer cells, which mainly feed on glucose to survive, are 

starved and eradicated from the system, which in turn, should result in a total cancer 

cure. But what makes a ketogenic diet an effective and doable eating plan and a 

tool against one of the most lethal diseases worldwide? In this chapter, the 

physiology of this diet and its effects are explored, focusing on the ketogenic diet as 

a real and effective alternative treatment. 

This is not a diet book, but some background is necessary to help you 

understand the power of this alternative cancer treatment program. In order to limit 

the availability of glucose to the cancer cells, it is important to limit the consumption 

of foods that produce glucose. Foods that should be avoided are those that are 

considered as high-energy foods or those with high carbohydrate content. By 

replacing high-carbohydrate foods with foods that are higher in fat, the body is 

compelled to create energy from the ketones that are derived from various fat 

sources. However, having a diet high in fat is only a part of this treatment plan. 

Ketogenic Diet Defined 
The ketogenic diet consists of foods high in fat content and low in carbohydrates 

and protein. In this diet, carbohydrates are strictly restricted, causing the depletion 

of carbohydrates and glycogen stores in the body. Despite lengthy carbohydrate 

deprivation, the energy required by normal cells is continuously and sufficiently 

generated through the use of ketone bodies derived from the breakdown of fats. 

As mentioned earlier, the main objective of a ketogenic diet is to cause a shift 

from a predominantly glucose-based metabolism to an almost entirely fat-based 

metabolism. 

Glucose is the main source of energy for most tissues in the body but through the 

consumption of a ketogenic diet, the tissues begin to make use of ketone bodies to 

generate energy. Generally, a ketogenic diet is often acknowledged as a high fat 

diet, but it should be noted that the intake of fats has a minimal effect on ketosis if 

carbohydrates aren’t substantially reduced. 
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In the ketogenic diet, the amount of dietary protein is slightly reduced. Fat 

content is increased in this diet and typically produces a fat to carbohydrate ratio of 

3:1 to 4:1, in terms of grams. The use of a ketogenic diet requires a number of 

considerations that necessitate careful calculations in order to come up with an 

effective nutritional therapy. To fully appreciate the significance of implementing 

ketogenic diets during certain medical conditions, the ketogenic ratio is shown 

below. The macronutrients mainly considered in this equation are carbohydrates, 

protein and fats. 

Ketogenic (K): 0.9 fat + 0.46 protein  

Anti-ketogenic (AK): 1.0 carbohydrate + 0.1 fat + 0.58 protein 

Based on this equation (which is frequently used in nutritional therapies against 

epilepsy), it is apparent that a given nutrient can either encourage or inhibit the 

attainment of a ketogenic state. As mentioned earlier, the insulin to glucagon ratio is 

one of the major determinants of ketogenesis. Each type of macronutrient could 

influence the increase of insulin (an anti-ketogenic hormone), or the elevation of 

glucagon (a pro-ketogenic hormone). 

Carbohydrates, protein and fat are the macronutrients that mainly make up a 

regular and normal diet. These same nutrients are utilized in a carefully-designed 

ketogenic diet. Though each type can be used as a source of energy for the body, 

each macronutrient causes variable effects on the levels of glucose and hormones 

in the blood. The effects of each macronutrient are briefly discussed below. 

Carbohydrate 

Carbohydrates are absolutely considered anti-ketogenics. Initially, 

carbohydrates are broken down to glucose molecules and are transported from the 

liver to the circulating blood. Once glucose enters the bloodstream, insulin is 

secreted by the pancreas to inhibit ketogenesis and encourage the storage of 

glucose. The term, “anti-ketogenics” is defined as any substance that increases the 

concentration of glucose in the blood. To induce ketosis, the amount of 

carbohydrates in the diet must be severely restricted. 

The limited amount of carbohydrates should come from whole foods found in 

nature that are free of toxins and preservatives. It is emphasized that refined and 

processed foods should not be included, as well as those prepared and cooked 

with added sugar. Bread, white rice, pasta, pastries, candies and cakes should be 

avoided. Unprocessed foods that contain moderate amounts of carbohydrates like 

oatmeal, fresh vegetables and fresh fruits are allowed in small quantities. 

Encouraging the body to use ketone bodies for energy means sweets such as 



112 

 

chocolates and candy are not allowed. But this is a small price to pay to potentially 

stop or reduce the growth of cancer in a relatively short period of time. 

Many people who have tried nutritional therapies and diet plans that 

encourage their body to make use of the ketone bodies from fat tissues (for energy) 

have been pleased they were able to enjoy foods like bacon and butter; normally 

these foods are typically and traditionally considered detrimental to overall health. 

Additional studies in both laboratory animals and people have shown that a 

ketogenic diet increases energy and vitality. 

The bottom line is, you have nothing to fear from a ketogenic diet. Many studies 

have shown that it quite likely is one of the healthiest diets available. But the best 

part is that you’d only need to follow a ketogenic diet for a maximum of 30 days to 

benefit from its benefits within this treatment protocol. 

Protein 

Even though the body burns ketones, normal cells are still able to make glucose 

through a process that involves the conversion of protein to glucose. Therefore, it is 

important to limit the amount of protein consumed in order to effectively impede 

the mechanisms that support the body’s ability to make its own glucose. Without 

limiting protein, glucose is continuously created in the liver, then used by cancer 

cells to support their growth and reproduction. This eating plan is specifically 

designed to introduce the formation of ketones as the body’s (cells) main source of 

energy. 

Protein contains ketogenic and anti-ketogenic properties at 46% and 58%, 

respectively. Based on these percentages, 58% of protein is converted into glucose, 

which increases insulin and inhibits ketogenesis. Because of its anti-ketogenic 

effects, protein will need to be restricted to a certain quantity since increasingly 

uncontrolled protein levels will not induce ketosis. Proteins also contain 

pro-ketogenic properties since 46% percent of its substrates are used to develop 

ketogenesis. In addition to this, glucagon is stimulated by protein molecules. 

Fat 

Fat is mainly considered a ketogenic, with 90% of its breakdown inducing ketosis. 

Approximately 10% of its substrates are converted to glucose. Recall that during the 

breakdown of fat, glycerol and free fatty acids are released. It is the glycerol that is 

used to make glucose, making up the 10% non-ketogenic properties of fat. 

The Ketogenic Diet and Starvation 
Dietary ketosis (a ketogenic diet) is comparable to controlled starvation, except 

that in ketosis, food is continuously consumed and the reduction of carbohydrates is 
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intentional. Previously in this chapter, it was illustrated that dietary ketosis results in 

metabolic states and adaptations similarly seen in starvation. 

The main difference is that some proteins and fats used as energy are constantly 

replaced in a ketogenic diet. Since the ketogenic diet is the focus of this book (and 

treatment), major occurrences during the consumption of a low-carbohydrate, 

low-fat diet are analyzed and evaluated. A ketogenic diet is analogous to 

starvation since it includes the deprivation of carbohydrate sources. Thus, both 

metabolic states demonstrate the same out- comes—stimulating the body to 

undergo similar adaptations. 

Physiology of a Ketogenic Diet 
The physiology of starvation is organized into five phases. In Table 15, the most 

important and significant developments in each phase are presented. Major 

physiological adaptations to ketosis start on the third day of starvation and continue 

until the third week. 

During the first three days of starvation, blood glucose decreases from its normal 

range of 80 to 120 mg/dL to approximately 65 to 75 mg/dL. As a consequence of this 

decrease in glucose, insulin also decreases from 40 to 50 pU/mL to around 7 to 10 

pU/mL. The body then makes certain adaptations so blood glucose is maintained 

within its normal range in spite of the lack of carbohydrates in the diet. 

Another difference between starvation and a ketogenic diet is the higher level 

of insulin in the latter, which is possibly caused by the protein sources in the diet. The 

conversion of protein to glucose makes it easier for the body to maintain a normal 

level of glucose in the blood. During starvation, glucose decreases to 65 to 75 

mg/dL, whereas in a ketogenic diet, blood glucose is measured at 80 to 85 mg/dL, 

which is considered a low-normal level of glucose.  
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Table 15. The Five Phases of Starvation 

The Five Phases of Starvation and a Ketogenic Diet 

Phase Hours in Ketogenic Diet Major Occurrences 

First 

Phase 

First 8 hours of starvation 

First 10 hours of starvation 

The body obtains energy fuels 

from the previous food intake. 

Approximately 50% of the total 

energy requirements are 

obtained from free fatty acids 

Second 

Phase 

24 to 48 hours of starvation The body obtains energy from 

free fatty acids and the 

break-down of the liver 

glycogen. 

Third 

Phase 

First week of starvation The body acquires energy 

from protein sources, lactic 

acid, pyruvic acid and 

glycerol through 

gluconeogenesis. The brain, 

which normally depends on 

glucose for energy, begins to 

utilize free fatty acids and 

ketone bodies for energy. 

Increased protein breakdown 

and utilization are noted. 

Fourth 

Phase: 

Ketosis 

Begins on Day 3 to Day 4 of 

starvation. As long as 

carbohydrates are 

restricted, this phase 

continues. 

Increased utilization of the 

ketone bodies by the brain. 

Fifth 

Phase 

Second week of starvation The breakdown of protein and 

formation of glucose from 

other energy sources are 

significantly decreased. 

Glucose and insulin decrease, glucagon and the growth hormone increase, as 

well as the levels of stress or “fight or flight” hormones. Cortisol decreases to escalate 

the rate of releasing free fatty acids and of generating ketone bodies. 

On the third day of starvation, the production of ketone bodies achieves its 

maximum rate. This rate continually rises until the third week, where it reaches its 

plateau. The body begins to adapt to the alterations in metabolism once glucose 

decreases and free fatty acids and ketones are then mainly used to generate most 

of the energy required by the cells. 

Additionally, the changes in blood levels of other substrates are also 

observed—in particular, the levels of amino acids. Although some amino acids 
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increase (suggesting that protein breakdown has occurred), alanine decreases. This 

decrease in alanine suggests increased use by the liver or skeletal muscles. As a 

result of protein breakdown, urea, a protein waste product increases. It is, therefore, 

assumed that catabolism or breakdown of protein occurs during the early stages of 

starvation. 

Also on the third day of starvation, the body has stopped utilizing carbohydrates 

to extract glucose for energy. At this point, the total energy requirements of the 

body are almost exclusively obtained from the breakdown of fats, releasing free 

fatty acids and increasing ketone production. 

Fats and Ketone Bodies during a Ketogenic Diet Short-term Starvation 
As stated previously, free fatty acids and ketone bodies become the main 

sources of energy beginning on the third day of starvation, generating as much as 

90% of the body’s total energy needs. By the third week, the body obtains 93% 

percent of its energy requirements from free fatty acids and ketone bodies. During 

total starvation, where food is not at all consumed, almost half a pound of fat is lost 

per day, making fasting seem like an effective way of losing weight. 

However, in starvation (much like in cancer cathexia) proteins and fats are not 

sufficiently replenished, resulting in significant reduction of protein/ muscle in the 

body. Without protein, the body is not able to repair itself from damage nor build 

new tissues. The immune system is compromised, and the body is not able to 

effectively protect itself from various diseases. Because of the consequences of total 

starvation, it is an unacceptable way of losing weight. 

However, the ketogenic diet attempts to make use of the principles utilized in 

total starvation, but with acceptable modifications to minimize the reduction of 

proteins. Thus, through a ketogenic diet, maximum fat reduction is achieved with 

very minimal protein breakdown. 

Glucose During a Ketogenic Diet 
As the body begins to utilize free fatty acids and ketone bodies, glucose and 

protein decrease. This is the turning point for most, if not, all cells in the body, 

requiring biological adaptations. Body tissues, which could not make use of free 

fatty acids and basically depended on glucose for energy, now make the 

necessary adjustments to obtain energy from little amounts of glucose, and over 

time, no glucose at all. 

The tissues that can derive energy from other sources now limit their use of 

glucose so it can be distributed to tissues that require glucose as its sole source of 

energy. In addition, the body has to make necessary modifications to minimize and 
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prevent the depletion of protein, which is essential to maintain life. Therefore, the 

body creates an internal environment that spares the protein while concurrently 

breaking down fats. 

Although the brain can utilize most of its energy requirements from ketone 

bodies as a way to adapt to prolonged starvation (or carbohydrate deprivation), its 

need for glucose does not cease entirely. And so, a minimal amount of glucose is 

supplied in the ketogenic diet. This is significantly less than is required by cancer cells 

since they are known as voracious consumers of glucose. 

As stated earlier, the brain is constantly in need of glucose, which significantly 

decreases as starvation continues. Since the removal of carbohydrates from the diet 

is the key approach to fasting and ketogenic diets, how does the body generate 

glucose in a state where carbohydrates are specifically restricted in the diet? 

Three major adaptations are as follows: 

• The overall shift from a predominantly glucose-based metabolism to fat-based 

metabolism. The shift permits the sparing of glucose by some tissues to be 

distributed to some parts of the brain. 

• White and red blood cells continuously use glucose through the conversion of 

pyruvate to lactic acid. This is done mainly through anaerobic metabolism, a 

pathway that does not require oxygen. Lactic acid, formed by the breaking 

down of glucose in the skeletal muscles and red blood cells, encompasses 50% of 

the gluconeogenic substrate of the liver during the first 12 to 15 hours of 

starvation. This becomes the major gluconeogenic substrate during the duration 

of starvation. 

If glucose cannot be converted beyond pyruvate (such as when oxygen is 

deficient), pyruvate is converted to lactic acid through the process of 

fermentation so that glycolysis, another pathway for energy generation, can 

continue. Lactic acid diffuses from the cell into the circulating blood. It is 

transported to the liver and kidney where it is reconverted to pyruvate and over 

time, to glucose so that it can be reused as an energy source. 

Lactic acid becomes the energy fuel of almost all tissues once it enters the 

circulating blood. It is distributed throughout the body, where it can be used as a 

fuel for muscles or it can be stored as glucose in the form of glycogen. 

Glucose-generated lactic acid is taken up by the liver and converted back to 

glucose. This is why you have to introduce diabetic medication during the 

treatment protocol. 

• Even though you are forcing your body to make ketones on the ketotic diet, your 

body will try to do everything it can to make glucose. If finds ways to generate 

sufficient glucose such that cancer will still be able to grow (albeit at a much 

slower rate). Since we don’t want cancer growth, even at a significantly reduced 

rate, we must introduce diabetic medication to counter the body’s ability to 

generate sufficient glucose. Even though normal cells won’t need or use the 
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glucose, it will still be available to cancer cells in a quantity that will likely be 

sufficient for the cancer to continue. 

• Of all the body’s tissues, the brain makes the most significant adaptation. The 

brain is widely known as a glucose-dependent organ. In starvation states, it 

obtains about 75% percent of its energy requirements from ketone bodies by the 

third week. Since the brain has adapted to increasing levels of ketone bodies, 

the body’s overall demand for glucose decreases. 

Sources of Glucose During Early and Prolonged Consumption of a Ketogenic Diet 

Early Starvation 
During the first stage of starvation, glucose is obtained through the breakdown 

of glycogen stores in the liver. Since they are easily depleted, glycogen stores are 

only sufficient for the first 12 to 16 hours of starvation. Ketosis is achieved and the cells 

obtain their energy from stored fats and protein. 

The liver makes glucose from non-carbohydrate sources, such as the breaking 

down of glycerol from fat cells, the conversion of pyruvate (a byproduct of 

glycogen and glucose breakdown) to lactic acid, and the stores of amino acids 

alanine and glutamine in skeletal muscles. 

 
Figure 12. The Lactic Acid or Cori Cycle 

 

Figure 12. Cori cycle as a means to reconvert glucose. The Cori cycle reconverts 

glucose from lactic acid produced by the skeletal muscles during anaerobic 

metabolism, where oxygen is deficient. Basically, the lactic acid is converted to 

glucose by the liver. 

Skeletal muscles are the main reservoirs of amino acids—the building blocks of 

proteins. In early starvation, decreasing insulin levels in the blood stimulates the 

breaking down of protein. Glucagon is secreted and afterwards, degrades the 

protein reserves in the liver. 

The synthesis of protein, most predominantly in the muscles, is inhibited by 

glucocorticoids. The breaking down of proteins mainly release amino acids alanine 

and glutamine into the circulating blood. Of all the amino acids transported to the 

liver from the muscles during starvation, increasing alanine levels dominate. The liver 

directly absorbs alanine, whereas glutamine is metabolized by the gastrointestinal 
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tract where it can be used as a substrate for glucose formation or alanine 

development. 

Prolonged Starvation 
From the third day of starvation to its third week, the formation of ketone bodies 

increases and the brain adapts to this shift in metabolism by making use of glucose 

at minimal levels. The brain, which depends almost exclusively on glucose for 

energy, now generates approximately 75% of its energy needs from ketone bodies. 

Because most energy fuels are generated by the ketone bodies, there is a lesser 

demand for utilization of protein substrates for energy. As a result of this, the protein is 

spared from breaking down. 

Protein Sparing Effects of Dietary Ketosis 
Ketosis has been determined to have a significant effect on protein sparing 

during the deprivation of carbohydrates. And it has been established that the major 

(and most important) adaptation to starvation is the use of ketone bodies as the 

body’s main energy source, resulting in the conservation of protein. Of all the 

nutrients stored in the body, total consumption or depletion of protein is the utmost 

concern. Without protein, normal cells cannot survive. 

It has been stated previously that a ketogenic diet, in contrast to total starvation, 

replenishes fats and proteins, ensuring that extensive protein consumption is 

prevented. There are mechanisms in the body that prevent total depletion of 

protein while on a ketogenic diet. These four mechanisms are: 

• The constant shift of the body’s overall metabolism to free fatty acids and 

ketone bodies decreases the breaking down of protein. Recall that protein 

substrates are used to make glucose through gluconeogenesis. Since free 

fatty acids and ketone bodies are able to generate a considerable amount 

of energy, the breakdown of protein becomes unnecessary, sparing the 

protein from being totally consumed. 

• As discussed, the breakdown of protein decreases as the body adapts to 

prolonged carbohydrate deficiency. This is thought to be an outcome of the 

brain’s reduced utilization of glucose during starvation. As mentioned earlier, 

researchers have stated that constant ketosis has a direct effect on protein 

sparing. 

During carbohydrate deprivation, thyroid hormones, mainly triiodothyronine or 

T3, decrease. Research reveals that a decrease in the levels of T3 increases the 

amounts of protein that are spared. In the first few days of a ketogenic diet, the level 

of T3 decreases, yet another biological adaptation that prevents the breakdown of 

protein sources. 



119 

 

Ketogenic Diet: Special Preparations and Diet Programs 
There are special dietary preparations and nutritional therapy programs based 

on the same principles used by the ketogenic diet. KetoCal® (for those who are 

primarily on a liquid diet), and The Atkins Diet are further discussed as two of the most 

reliable resources for the basis of a ketogenic diet, which is ultimately tailored and 

customized to one’s individual needs. 

KetoCal® 
Most clinical research trials make use of KetoCal®, a calorie-restricted, high-fat, 

low-carbohydrate diet, exclusively distributed by Nutrica North America. According 

to their web site, Ketocal®, a powdered nutrition product, is used to administer a 

ketogenic diet with a fat to carbohydrate ratio of 4:1. This product is mainly 

indicated in cases of intractable epilepsy and can only be used by children more 

than one year of age. 

Ketocal® could also be used as a part of a ketogenic diet in cancer treatment 

since it forces the body into ketosis. It also limits the amount of carbohydrates in the 

diet and increases the percentage of fat. Based on the information given by the 

manufacturers, the energy distribution of Ketocal® is as follows: fat 90%, long-chain 

triglycerides 100%, carbohydrate 1.60%, and protein 8.40%. 

Note that the amount of KetoCal® consumed per meal is determined by a 

licensed medical profession since it is largely dependent on the individual’s age, 

body weight and medical condition. 

Table 16. Nutritional Content of KetoCal® 

KetoCal® Nutrient Content 

Macronutrient Per 100 grams of 

KetoCal® powder 

Per 100 mL of 1 gram of KetoCal® 

powder diluted to 4 mL of water 

Calories 720 144 

Carbohydrate, 

in grams 

3 0.6 

Protein, in 

grams 

15 3 

Fat, in grams 2 14.4 

Table 16. KetoCal® nutritional/dietary information. KetoCal ® is a ketogenic diet in 

every sense. It is low in carbohydrates and high in fat. Protein is added in a controlled 

amount to prevent the depletion of protein stores in body. Data from: “Ketocal” from 

Nutrica North America website: http:// www.shsna.com/pages/ketocal.htm 

Atkins Diet 

http://www.shsna.com/pages/ketocal.htm
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If you don’t require a liquid diet, another effective ketosis- inducing diet can be 

followed. We will discuss the Atkins diet here since it is probably the best-known, most 

widely-used ketogenic diet. An added benefit is that their website is a treasure trove 

of useful information. 

The Atkins nutritional approach, commonly termed the Atkins diet was 

developed by Dr. Robert Atkins as a nutritional treatment program for obesity. 

Although this nutritional approach is initially intended as a weight reduction 

program, the Atkins diet and the ketogenic diet required by the treatment program 

presented in this book, share the same concept—the restriction of carbohydrates 

and the stimulation of ketosis. 

The Atkins diet intends to switch the glucose-based metabolism into a fat-based 

metabolism, where the fats and ketone bodies are used up as energy for the cells. 

Table 17 shows the guidelines to follow on a ketogenic diet. 

Table 17. Ketogenic Diet Guidelines  

Guidelines to follow on a ketogenic diet: 
• Refer to the Atkins website www.atkins.com for additional information and tips 

during the consumption of a ketogenic diet. 

• At each meal, eat a portion of low-carbohydrate vegetables such as broccoli, 

cauliflower, green beans, celery or lettuce. Potatoes, carrots and corn should 

not be included because these are known to contain high amounts of starch, a 

carbohydrate. 

• Increase the intake of fats so that about 75% of the calories are obtained from 

them. A good way to do this is to add heavy whipping cream and butter to your 

meals. 

• At each meal, eat a high-fat protein food sources such as beef, bacon and 

eggs. Fish and poultry are with added cream and butter also good choices. 

• Eat snacks high in fat, such as peanut butter and sour cream mixed with heavy 

cream or butter. 

• Use small amounts of fruit and artificial sweeteners, if sweetness is desired. Avoid 

sugar completely. 

• Take a sugar-free multivitamin daily. 

• Drink six to eight glasses of water daily. 

• Avoid all medications containing carbohydrates if at all possible. Check for 

sugar-free options. 

• Add coconut oil to your diet. This can be added to foods, snacks or drinks, like 

milk. Coco nut oil capsules can also be used. Coconut oil is high in 

medium-chain triglycerides (MCTs), which are the best fats that help the body 

produce more ketones. 

http://www.atkins.com/


121 

 

• Exercise. Scientific reports have analyzed the cause and effect between diet, 

exercise and cancer rates. This is presumably due to the fact that good nutrition 

and a regular exercise regimen leads to lower circulating blood glucose, and 

hence lower cancer rates. 

The Atkins website is a good source of information about the ketogenic diet. To 

find out more about the Atkins nutritional approach, go to http://www.atkins.com 

where the science behind the Atkins diet is further explained. 

A Stanford website, with a spreadsheet showing a list of recommended foods for 

the ketogenic diet and their corresponding protein, fat and carbohydrate levels 

can be accessed at http://www.stanford.edu/group/ketodiet/ mealplnr.xls. This will 

help you plan your meals with certainty since you will know exactly how many 

carbohydrates you have consumed. 

Guidelines During a Ketogenic Diet 
The maintenance of a good diet program and a regular exercise regimen are 

important for good health because they keep blood glucose levels in the lower end 

of the normal range. 

The following are some tips to be used during the implementation of a ketogenic 

diet to effectively induce ketosis and generate sufficient amounts energy to support 

the various processes in the body. 

These simple rules reduce the body’s glucose levels in order to compel cells to 

use ketones for energy, which cuts off the glucose supply to cancer cells. 

It is necessary to keep track of your carbohydrate intake by using one of the 

many carbohydrate counters available online or by getting information from 

nutritional books showing the quantity of carbohydrates content in most foods. 

With the help of a carbohydrate counter, carbohydrate intake should be kept 

between 10 to 15 g of carbohydrates per day. Table 18 shows foods recommended 

and those to be avoided during a ketogenic diet. 

  

http://www.atkins.com/
http://www.stanford.edu/group/ketodiet/
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Table 18. Ketogenic Diet: Acceptable & Non-acceptable Foods 

 

List of Acceptable Foods in a Ketogenic Diet List of Foods to Avoid in a Ketogenic 

Diet 

• All fish 

• All poultry 

• Most shellfish except oysters and 

mussels 

• All meats except processed meats 

cured with sugar, such as ham and 

cold cuts 

• Butter and eggs 

• Heavy cream and cream 

• Sugar-free mayonnaise 

• Sour cream 

• Herbs and spices except spice blends 

with added sugar 

• All oils. Coconut oil is best for cooking 

and extra virgin olive oil is 

recommended for cold foods 

• All nuts 

• All cheeses in limited amounts 

• All vegetables in limited amounts 

• Margarine 

• Natural sweeteners: maltose, 

fructose 

• Coffee 

• Chocolate 

• Meat and fish products with 

nitrates 

 

Ketogenic Diet Plan: Seven-Day Sample Meal Plan 
On the next page is a seven-day sample ketogenic meal plan that can help get 

you started. These are very simple meals that can easily be prepared. For more 

complex recipes, visit the recipes section of the Atkins website. For even more 

choices, take a look at the Phase One recipes at www. atkins. com. 
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Table 19. Ketogenic Diet: 7-Day Meal Plan 

Ketogenic Diet: 7-Day Meal Plan 

Day Breakfast Snack Lunch Snack Dinner 

1 Scrambled 

eggs and 

bacon fried 

in butter or 

coconut oil 

Diluted 

cream 

Light orange 

juice 

Sugar-free 

Jello cup 

Spaghetti 

squash with 

butter and par-

mesan cheese 

Chopped 

lettuce with 

mayonnaise 

Orange diet 

soda with 

whipped 

cream 

Chocolate 

shake 

blended 

heavy 

cream, 

sugar-free 

chocolate 

syrup, cocoa 

and ice 

Hot dog slices 

with sugar- 

free ketchup 

Asparagus 

with butter 

Sugar-free 

vanilla cream 

popsicle 

2 Fried bacon 

Egg omelet 

with 

mushroom 

and onion 

fried in butter 

or coconut 

oil 

Avocado 

smoothie: 

blended 

avocado, 

goat 

cheese, 

water, 

heavy 

cream and 

lime juice 

Cream of 

chicken 

soup 

Chopped 

lettuce with 

mayonnaise 

Cheese 

cubes and 

nuts 

Cheesy leeks: 

cooked 

cheese, 

butter, leeks, 

pepper and 

flax seed 

Hot chocolate 

made from 

cocoa, 

cream, 

sugar-free 

sweetener 

and cream 

3 Puffed rice 

with 

chopped 

nuts and 

cream as a 

hot or cold 

cereal 

Sugar-free 

peanut 

butter with 

carrot sticks 

Turkey pin- 

wheels: thin 

turkey spread 

with 

mascarpone 

cheese, rolled 

up and sliced 

Keto cracker 

with sugar-free 

peanut butter/ 

cream cheese 

Cheese 

cubes and 

nuts 

Beef stew: 

beef cubes, 

onions, green 

beans, green 

pepper, plum 

tomatoes, 

olive oil 

Lettuce with 

mayonnaise 

Sugar-free 

popsicle 

Monitoring and Checking Ketosis and Blood Glucose Ketosis 
Normal blood glucose levels are in the range of 80 to 120 mg/dL and normal 

blood ketone levels are around 0.1 mmol/ dL. A ketogenic diet will cause blood 
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glucose levels to fall below 80 mg/dL (usually between 65 to 75 mg/dL), and will 

cause an increase in ketone body levels up to 5 to 6 mmol/ dL. To assure that ketosis 

is being achieved, the presence of ketones in the urine can be measured using 

Ketostix®, which is usually available at most drug stores. 

Ketostix® are small paper strips that change color in response to ketone bodies 

in urine, especially acetoacetate and beta-hydroxybutyrate. It is generally known 

that prolonged consumption of a ketogenic diet can acidify the circulating blood. 

As previously stated, ketosis induced through a ketogenic diet is safe and does 

not cause toxic levels of ketone bodies in the blood. Although research and the 

real-life application of the diet support this fact, it is important that the level of 

ketone bodies in the circulating blood is regularly monitored. The level of ketone 

body concentration in the circulating blood is most accurately monitored through a 

blood test. Since this method is both inconvenient and impractical for everyday use, 

it is recommended that a urine dipstick is used to monitor the amounts of ketone 

(levels of ketone bodies in the blood are indirectly measured by Ketostix®). 

Blood Glucose 
Although the ketogenic diet has been used and studied for many decades, 

there is no conclusive evidence about exactly how low it can drive down blood 

glucose levels. What is known, based on research done in epileptic children on the 

ketogenic diet, is when blood glucose levels get below 70 mg/dL, the production of 

ketone bodies is stimulated. When starting a ketogenic diet with epileptic children, 

blood glucose levels are monitored several times a day using the traditional diabetic 

testing devices like the glucometer. If blood glucose levels drop below 50 mg/dL, 

about 2 ounces of apple juice is given to increase the levels above 50 mg/dL, which 

is an appropriate level for epileptic children. However, for a cancer patient following 

the ketogenic diet, it is best to monitor blood sugar levels regularly in order to keep 

levels between 35 to 60 mg/dL at all times. These levels are likely to prove to be most 

effective for most cancers. 

Lengthened periods of below normal blood glucose levels is safe. There are 

patients with medical conditions like epilepsy who have been on a ketogenic diet 

their entire lives and are perfectly healthy. This plan however only requires you to 

stay on a ketotic diet for about 30 days. 
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Table 18. Ketogenic Diet: 7-Day Meal Plan 

Ketogenic Diet: 7-Day Meal Plan 

Day Breakfast Snack Lunch Snack Dinner 

4 Omelet 

with egg, 

cheese, 

cream, 

tomato 

fried in 

coconut 

oil 

Fried 

bacon 

Atkins 

Advantage® 

bar 

Ham with 

coleslaw 

made with 

grated 

carrot, 

mayonnaise 

and butter 

Chocolate 

shake: 

cream and 

sugar-free 

chocolate 

syrup 

Turkey casserole with 

baked turkey, mayon-

naise, leeks and cream 

Lettuce with 

mayonnaise 

Whipped cream 

sugar-free pudding 

5 Puffed rice 

with 

chopped 

nuts and 

cream as 

a hot or 

cold 

cereal 

Baby carrots Spinach 

gratin with 

mushroom 

fried in 

coconut oil 

Raw celery 

with sugar- 

free peanut 

butter 

Atkins 

Advantage® 

shake 

Roast chicken with 

broccoli, cauliflower 

and curly kale 

Sugar-free Jello with 

whipped cream 

Ketogenic Diet: 7-Day Meal Plan (cont.) 

Day Breakfast Snack Lunch Snack Dinner 

6 Eggs fried in 

coconut oil 

with heavy 

cream on 

top 

Fried bacon 

Atkins 

Advantage® 

shake 

Smoked 

salmon 

salad: salmon, 

lettuce, 

cucumber, 

tomato, 

linseed and 

olive oil 

Sugar-free 

peanut 

butter and 

celery 

Lamb bolognaise with 

minced lamb, onions, 

mushrooms, olive oil 

and tomato puree 

Parsnip pasta 

Sugar-free chocolate 

pudding with 

whipped cream 

7 Fried bacon 

Pancakes: 

egg, cream 

and 

chickpea 

flour fried in 

coconut oil 

with butter 

and sugar- 

free syrup 

on top 

Cheese 

cubes and 

nuts 

Tuna fish 

mixed with 

lettuce, 

tomato, 

linseed oil and 

mayonnaise 

Atkins 

Advantage® 

bar 

Chinese stir fry: 

bacon, chicken, strips 

of beef, onion, 

mushrooms, butter 

Sugar-free Jello with 

whipped cream 
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Clinical Applications of the Ketogenic Diet An Alternative Treatment Against 
Cancer 

A low-carbohydrate, high-fat or ketogenic diet may be the best way to treat 

brain cancers. Just like other cells in the body, normal brain cells mainly utilize 

glucose during non-starvation states. In conditions where carbohydrates are 

restricted for a prolonged period of time, the brain cells can effectively use ketone 

bodies for energy. 

In a recent medical journal article, Drs. Thomas Seyfried and Purna Mukherjee of 

the Biology Department, Boston College, Chestnut Hill, Massachusetts, describe how 

new therapeutic approaches against cancer use principles of lowering circulating 

glucose and elevating ketone bodies to starve cancer cells of the brain, enhancing 

the metabolic efficiency of normal brain cells at the same time. 

They say: “In addition to increasing ATP production while reducing oxygen 

consumption, ketone body metabolism can also reduce the production of 

damaging free radicals. 

The reduction of free radicals through ketone body metabolism will also reduce 

tissue inflammation provoked by reactive oxygen species. Thus, ketone bodies are 

not only a more efficient metabolic fuel than glucose, but also possess 

anti-inflammatory potential.” 

Discussing a trial published in 1995 of a low-carbohydrate, high-fat diet in 

patients with brain tumors, the two doctors go on to say that although radiation and 

chemotherapy had caused severe life-threatening adverse effects to the patients, 

they responded remarkably well to the ketogenic diet and experienced long-term 

tumor management without further chemotherapy or radiation. Then came the bad 

news. Despite the logic of these studies and the dramatic findings, no further human 

studies or clinical trials had been conducted on the therapeutic efficacy of the 

ketogenic diet for brain cancer. 

Why not? Seyfried and Mukherjee say: 

“The reason... may reflect a preference of the major Brain Tumor Consortia for 

using “hand-me-down” drug therapies from other cancer studies rather than 

exploring more effective biological or non-chemotherapeutic approaches. This is 

unfortunate as our recent findings in brain tumor animal models show that the 

therapeutic potential of the restricted [ketogenic diet]... is likely to be greater than 

that for any current brain tumor chemotherapy.” 

In other words, this demonstrably effective cancer therapy will not be used 

simply because it does not fit with current “politically correct” medical thinking. 
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In 1995, the first clinical trials of a ketogenic diet on individuals with cancer were 

conducted by Linda Nebeling and her team of researchers. Two young females with 

astrocytoma, a form of brain cancer, were asked to consume a diet high in fat and 

low in carbohydrates. After the study, they determined that both children 

responded well to the therapy. 

A 10 year follow up was carried out in 2005, and remarkably, one of the children 

was alive and was still on a high-fat diet. Although a definite and accurate analysis is 

not possible from the study’s data, it is still considered a significant and a remarkable 

leap in the field of medicine since the research signified that this approach is indeed 

viable, with great potential to cure cancer! 

Since 2007, Dr. Melanie Schmidt and Ulrike Kammer from the Wurzberg hospital in 

Germany have been conducting clinical trials on individuals with cancer for a 

possible cancer cure through the use of a ketogenic diet. Basing on the theory 

Warburg developed in the 1920s (commonly termed the Warburg effect), these two 

scientists have developed an alternative treatment scheme of utilizing a ketogenic 

diet to control cancer. 

This Wurzberg trial is being funded by Tavartis, a diet food company based in 

Germany. The first few clinical trials were difficult and challenging, yet promising. 

Because the research was only allowed to consider severely ill individuals with 

cancer, they lost four individuals during the first week of the trial. Others dropped out 

before the end of the research because the regimen was too rigid. But the good 

news is, five individuals were able to complete the three-month trial and were found 

to be in better condition after the research than before. Their physical condition 

improved and their tumors were found to be shrinking, either slowing down in growth 

or stopping altogether. 

Other Clinical Applications of the Ketogenic Diet 
The ketogenic diet continues to be a valuable therapeutic option for many 

clinical diseases. The ketogenic diet is one of the most commonly used alternative 

treatments for childhood epilepsy and seizures with impressive results. Based on 

research, the ketogenic diet is found to be an efficient method of controlling 

seizures since 60% of individuals who are on this nutritional therapy reported an 

absence of seizure activity and episodes. 

The other 35% showed significant improvement by reporting a 50% decrease in 

seizure episodes while on the ketogenic diet. KetoCal®, a ketogenic, is mainly 

indicated in children more than a year old with epilepsy. In recent research, the 

ketogenic diet appears to be effective as well in adults with epilepsy-demonstrating 

that it can achieve epilepsy control. Thus, it can be summarized that the ketogenic 
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diet is effective and efficient in controlling different seizure types in individuals of all 

ages. 

Many believe that the ketogenic diet is nothing but a fad or a craze similar to the 

many diet programs one can access online. But the ketogenic diet has been 

around for a long time and still stands as a possible cure for a number of medical 

conditions. Currently, it’s being considered as a possible alternative treatment for 

Parkinson’s disease, and initial clinical research is in the works. Similarly, the 

ketogenic diet could be beneficial in infantile phosphofructokinase deficiency and 

for treating McArdle’s disease. Other medical conditions that have been reported 

to achieve relief from a ketogenic diet are migraine headaches, autism and 

depression. 

This diet is particularly capable in conditions with aberrations in glucose 

metabolism, which include diabetes mellitus type II and polycystic ovary syndrome. 

The Atkins diet, a nutritional approach identical to a ketogenic diet, has shown 

significant reliability and consistency in weight reduction among the obese. 

Moreover, this dietary approach has shown a great potential to treat narcolepsy. 

Other conditions which could benefit from the ketogenic diet are 

hypercholesterolemia, Alzheimer’s disease and amyotrophic lateral sclerosis. 

Importantly, the ketogenic diet is not merely a fad diet without any scientific 

basis. Based on the information given, many researchers and clinicians have 

considered its beneficial effects for various conditions, most particularly in cases 

where an error in metabolism has occurred, as it is based on sound and factual 

scientific principles. Recent research studies from different parts of the world, 

particularly in the field of biochemistry, have shown that almost all abnormalities in 

the body are in some way caused by cellular metabolic aberrations. This makes the 

ketogenic diet the possible answer to some of the most incurable and challenging 

medical conditions. A key component of the treatment protocol is presented in this 

volume. 

KEY STRATEGY ONE: ANTIDIABETIC MEDICATIONS ARE ANTICANCER AGENTS, 
BERBERINE IS YOUR FRIEND 

A great deal of clinical research has been done on how to control the body’s blood 

glucose levels. Anyone interested in starving cancer cells through glucose 

deprivation can make use of products available for diabetics, called 

hypoglycemics, which could effectively and inexpensively reduce the amount of 

glucose in the blood. Most glucose-regulating medications have been thoroughly 

tested and used by diabetics for many years. 
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However, during this protocol, using them without the benefit of ketones in the 

blood could prove to be extremely dangerous. 

The use of diabetic medications is one of the newest scientifically-based 

approaches included in this alternative treatment protocol against cancer. Mainly 

indicated for type II diabetics, these medications are used to lower the 

concentration of blood glucose by various biochemical reactions. The modes of 

actions of these drugs are certainly helpful in starving cancer cells. Since these 

medications result in induced sparing of glucose, the normal cells in the body are 

compelled to utilize ketone bodies for energy. At the same time, cancer cells lose 

their ability to survive because unlike the normal functioning cells, they depend 

entirely on glucose as their energy source. There are many diabetic medications 

available in the market today but in this protocol, Berberine is preferred because of 

its efficacy in reducing blood glucose and glutamine. Additionally, many studies 

have shown berberine to be just, if not more effective, than prescription 

medications.  

Studies have shown that insulin can regulate the body’s glucose levels and can 

potentially effectively reduce tumor growth and it provides a simple but potent way 

to help in creating an environment in the body where cancer cells cannot survive. 

Insulin and Its Hypoglycemic Effects 
Insulin is a hormone secreted by the beta-cells of the islets of Langerhans 

located in the tissues of the pancreas. 

It is usually released at a low basal rate but with increased concentration of 

blood glucose, it is secreted at a much higher rate. Other sugars such as mannose 

and fructose, and certain amino acids like leucine and arginine, can also stimulate 

increased secretion from the pancreas. Once insulin enters the circulating blood, it 

becomes bound to membranes of certain cells by specific receptors. 

The liver, muscle and adipose or fat tissues were identified to be effectively 

stimulated by the actions of insulin, resulting in biological reactions that mostly 

involved the control of glucose. Insulin increases the storage of energy from fats and 

carbohydrates within target tissues. The liver is the first major organ accessed by 

insulin through the hepatic portal. This is where insulin initially increases the storage of 

glucose as glycogen, which can be used as energy sources in periods of starvation. 

Additionally, insulin reduces the production of urea by inhibiting the breakdown 

of protein to create energy reserves. It also encourages the formation of additional 

glycogen after almost all of the glycogen stores have been consumed. Moreover, 

insulin appears to have an effect in storing triglycerides in fat cells by reducing the 
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free fatty acids, which in turn, results in inhibition of the enzymes and biochemical 

processes that stimulate the breakdown of fat. Triglycerides are believed to contain 

an enormous amount of energy, generating as much as 9 kilocalories of energy per 

gram of stored substrate. 

KEY STRATEGY TWO: 

EXPLOITING GALACTOSE & MANNOSE 
Included in the alternative treatment protocol against cancer is the intake of the 

sugars galactose and mannose. In this section, the action of these sugars are further 

discussed, along with the results of scientific research that attempts to maximally use 

them for cancer treatments. 

Galactose 
Galactose is a monosaccharide and has the same chemical formula as 

glucose, i.e., C6H12O6. It is similar to glucose in its structure, differing only in the 

position of one hydroxyl group. This difference, however, gives galactose different 

chemical and biochemical properties to glucose. 

Galactose is an energy-providing nutrient and also a necessary basic substrate 

for the biosynthesis of many macromolecules in the body. Galactose is an important 

constituent of the complex polysaccharides, which are part of cell glycoconjugates, 

key elements of immunological determinants, hormones, cell membrane structures, 

endogenous lectins, and numerous other glycoproteins. In addition, galactose is 

incorporated into galactolipids, which are important structural elements of the 

central nervous system. 

Like any cells in the body, cancer cells need sugar -- namely glucose -- to fuel 

cell proliferation and growth. The good news is, researchers have unlocked a critical 

weakness in a common type of cancer cell: sugar inflexibility. That is, when cancer 

cells are exposed to a different type of sugar - galactose – instead of glucose, the 

cancer cells can't adapt, and they die. 

Oncogenes, the genes that cause cancer, can also lead cancer cells to 

become inflexible to changes in their sugar supply. Normally, cells grow by 

metabolizing glucose, but most normal cells can also grow using galactose. 

However, cells that possess a common cancer-causing gene named AKT cannot 

process galactose, and therefore they die when exposed to this type of sugar. 

Galactose is quite structurally similar to glucose which helps cancer cells thrive, 

but galactose has some real differences to glucose. Researchers found that 

exposing cancer cells to galactose forces them to do more oxidative metabolism, 

https://www.sciencedirect.com/topics/nursing-and-health-professions/galactose
https://www.sciencedirect.com/topics/medicine-and-dentistry/monosaccharide
https://www.sciencedirect.com/topics/medicine-and-dentistry/hydroxyl-group
https://www.sciencedirect.com/topics/nursing-and-health-professions/galactose
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where oxygen is used to convert sugars into energy, as opposed to glycolytic 

metabolism, where energy is derived from glucose. Normal cells can metabolize 

both glucose and galactose, but cancer cells that with an activated AKT signaling 

pathway, commonly found many types of cancer cells cannot. 

 In a published study, that investigated the toxicity of galactose to malignant 

cells, specifically neuroblastoma cells. The results showed that high concentrations 

of galactose had significant toxicity to cancer cells.  

Additionally, more studies utilizing galactose at a rate of 1.5gram/kg of body 

weight per day showed significant benefits to cancer patients. These studies were 

not done in a reduced glucose environment, this protocol calls for a significantly 

reduced glucose environment will should really make galactose more potent in 

significantly reduced quantities. So in summary, the above is why galactose is critical 

to the success of this protocol. 

Mannose 
Mannose is a simple hexose sugar that occurs naturally in some plants, including 

cranberries.  

Chemically, mannose is considered a simple sugar. Structurally, it is similar to 

glucose, but it is absorbed more slowly in the gastrointestinal tract. This accounts for 

its lower glycemic index. Compared with actual glucose, which is readily absorbed 

and has a glycemic index of 100, mannose must first be converted into fructose and 

then into glucose, significantly blunting the insulin response and reducing its impact 

on blood sugar levels. After mannose is absorbed by the gut, it is not stored in the 

liver like glucose but is filtered out of the body directly by the kidneys. 

Mannose is being increasingly used as an effective alternative to antibiotics for 

various conditions. A simple sugar, mannose is found naturally in high amounts in 

many fruits such as apples, oranges, and peaches, as well as blueberries and 

cranberries. Vegetables, including green beans, cabbage, and broccoli, are also a 

common source. In addition, mannose occurs naturally in some cells in the human 

body and is thought to be a prebiotic, because consumption of mannose stimulates 

and fosters the growth of good bacteria in the digestive tract. 

Peer reviewed studies have shown that mannose impairs tumor growth and also 

enhances the effectiveness of chemotherapy. The study, published in the scientific 

journal Nature, found that mannose slowed cancer growth and improved the effect of 

chemotherapy on pancreatic, lung and skin cancers without causing obvious side 

effects. 

More study results showed that mannose significantly inhibited the viability of 
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several types of cancer cells.  

During cancer development, cancer cells often change their metabolism so 

that they can grow more rapidly.  A classic example of this is that cancer cells show 

a marked increase in glucose uptake to support their high energy needs. 

The researchers found that cancer cells show the same propensity for taking up 

high levels of an alternative sugar, known as mannose.  However, unlike glucose, 

cancer cells cannot fully metabolize mannose, leading to impairment of metabolic 

pathways that are crucial for tumor growth. 

KEY STRATEGY FOUR: IP6 AS A CANCER THERAPY 
Inositol hexaphosphate (IP(6)) is a naturally occurring polyphosphorylated 

carbohydrate, abundantly present in many plant sources and in certain high-fiber 

diets, such as cereals and legumes. In addition to being found in plants, IP(6) is 

contained in almost all mammalian cells, although in much smaller amounts, where 

it is important in regulating vital cellular functions such as signal transduction, cell 

proliferation, and differentiation. For a long time IP(6) has been recognized as a 

natural antioxidant. Recently IP(6) has received much attention for its role in the 

control of tumor growth, progression, and metastasis. In addition, IP(6) possesses 

other significant benefits for human health, such as the ability to enhance immune 

system, prevent pathological calcification and kidney stone formation, lower 

elevated serum cholesterol, and reduce pathological platelet activity.  

Inositol is a sugar molecule like glucose. Inostitol hexaphospate (IP-6) is a 

compound of insositol and six phosphate radicals.  IP-6 is found in fibres especially in 

legumes and the bran of cereals. IP-6 stands for Inositol hexa-phosphate. 

Out of the many herbal and natural products that claim to be beneficial to 

cancer patients, one stands out among its peers, and that is “IP-6!” This is the 

product that was developed by the mainstream medical profession and proven to 

be effective with double blind lab studies. The discover, Dr. Abulkalam M. 

Shamsuddin, MD, Ph D, was a professor of pathology at the University of 

Maryland.  Being a natural substance, his IP-6  invention however was not embraced 

by pharmaceutical company, because it could not be patented and therefore 

wildly profited from.  Vitamin manufacturers had to market his invention.     

In his demographic studies for Cancers in Scandinavia, Prof. Samsuddin found 

that the Danes had a higher incidence of certain cancers than the Norwegians 

even though the 2 races have similar genetic and geographical exposure.  Then 

through detailed analysis of their diet, the professor found that there is a lot of phytic 

acid in the diet of the Norwegians because they have a cereal and fish based 
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diet.  On the other hand, the dairy & meat based diet of the Danes did not have 

much phytic acid.  Then he studied the effects of phytic acid on laboratory 

mice.  He found that mice fed with a diet rich in phytic acid are less likely to get 

cancer, and cancerous mice that were fed phytic acid had a much better survival 

rate.   He subsequently showed in his laboratory animals that Inositol hexaphosphate 

works through a few mechanisms.   It decreases the rate of cancer cell division.  It is 

a potent anti-oxidant so it protects healthy cells from degenerating into cancer 

cells.  It is also a potent chelating agent that binds potentially toxic molecules that 

are carcinogenic.  It is also an immune stimulant that activates natural killer cells that 

destroy invading cancer cells.  

However, when used in this protocol, its effectiveness is significantly improved. 

That is because it will be used in a low glucose environment which will rev up and 

seriously enhance IP6’s effectiveness and its lethalness to cancer cells as proven in 

section 4 of the “Inositols in Insulin Signaling and Glucose Metabolism.” 

This is why it is absolutely imperative that this protocol is conducted in an 

environment that is as low in glucose as you can get it.  

The “Jimmy Joyce” Cancer Treatment Protocol Recap (Keep a diary and record 
everything) 
First phase of treatment (day 1-14) 

• Start and maintain ketogenic diet. Make sure that your body is in ketosis and 

using ketones for energy. This is critical for the protocol to work. 

• Sodium bicarbonate - 1 teaspoon in water twice daily if blood ph is normal. 1 

teaspoon every 4 hours if below normal. Once normal then, 1 teaspoon twice 

daily. This is to maintain your body in the right ph balance and facilitate a 

great environment to stress and kill cancer cells. 

Second phase of treatment (day 4-21) 
• Continue ketogenic diet - STAY IN KETOSIS 

• Continue Sodium bicarbonate 

• Start oral Intake of Berberine. Start by taking 500mg three times per day until 

you determine the effective dose that results in a blood glucose level of less than 

60 mg/dL no higher than 65mg/dl 1 to 2 hours after meals. You can get berberine 

here 

https://www.amazon.com/Dr-Whitakers-Supplement-Cholesterol-Sensitivity/dp/B

0083V8UB4 

Third phase of treatment (day 8-30) 
• Continue ketogenic diet and STAY IN KETOSIS 

• Continue Sodium bicarbonate 
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• Continue oral Intake of Berberine at the dosage that you determined 

effectively reduced your glucose levels.  

• Begin galactose. Galactose should be taken at a minimum of 40 grams per 

day for a 10 full days. You can it here 

https://www.amazon.com/Galactose-100-Organic-BioPure-200/dp/B00HCMU

EN2/ref=cm_cr_arp_d_bdcrb_top?ie=UTF8 

• Begin the mannose. Mannose should be taken at 1500mg per day for 10 full 

days. Do not be afraid to increase the daily dosage by 500mg per day if your 

body is tolerating it well. You can get it here 

https://www.amazon.com/D-Mannose-500-Now-Foods-VCaps/dp/B0768FVKF

J/ref=sr_1_9?crid=1OTI6MLXG7N7I&dchild=1&keywords=d+mannose+capsule

s&qid=1623894836&s=hpc&sprefix=mannose%2Chpc%2C155&sr=1-9 

• Begin the IP6 and remember you need to be in ketosis to derive the maximum 

effect. IP6 should be taken at the rate of 4000mg/per day or 2 scoops of this 

brand https://www.amazon.com/dp/B08V5NRQ21/ref=emc_b_5_i  you will be 

using large quantities so be sure to get the powder and not the capsules. 

•  End the protocol after taking the galactose, mannose and IP6 with inositol for 

10 full days. 

The protocol can be repeated as necessary! It is highly suggested and 

recommended that you use the protocol under the care and supervision of a 

medical professional who can guide and advise you, as necessary. If your primary 

care physician or oncologist isn’t as supportive as you’d like them to be, please 

Google for a local Alternative/Holistic medicine practitioners that understand and 

practice alternative/holistic medicine. 
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Chapter Nine 

Why Have You Never Heard About This 
Alternative Treatment? 

 

By now, you have hopefully realized and appreciated the various modes of action 

outlined in this alternative method of treating cancer. You might be asking yourself 

why you’ve never heard about the information presented in this book, when it could 

potentially save millions from the debilitating and deadly effects of cancer. 

Well, you probably have! It just wasn’t compiled into one easy-to-read, 

easy-to-understand book! 

If everything presented in this book seems logical, rational, easy to implement, 

realistic and feasible, why is it that cancer continues to be one of the most lethal 

and incurable diseases known to man? 

The focus of this book encompasses all the elements of a beneficial and 

capable anticancer treatment plan that is effective, safe and inexpensive. Scientific 

studies of the ketogenic diet, as an alternative anticancer protocol, have affirmed 

the impressive and promising results of this nutritional approach. Other diseases and 

health problems, such as epilepsy, type II diabetes and obesity, have seen the 

beneficial effects of the ketogenic diet. 

For many decades, cancer researchers have been searching for viable 

alternatives to conventional therapies such as radiation, chemotherapy and 

surgery. Hence, the ketogenic diet was rediscovered and considered as an 

effective treatment option for a range of different diseases, including cancer. 

If science and ease-of-use seem to be on our side, why is it that people are 

choosing to not follow this plan? There are many factors that contribute to the 

elusiveness of this treatment protocol. 

Even with ongoing medical studies and sound evidence dating back to the 

1920s, conventional or Western medicine continues to refute and disregard the 

effectiveness of these methods in controlling the growth of cancer. Many scientists 

agree that the reason is simply due to the way things work in the medical field. 

Published research requires years of vigorous clinical trials before a protocol or 

program is accepted and used. 
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Unfortunately, for those with cancer, they continuously search for a viable 

treatment alternative without putting together this vital, potentially life-saving 

information. Many doctors are not even aware of these new therapies. If they have 

heard of them, they are reluctant to actually inform their patients that such 

treatments exist. 

Of course, every doctor is different but there are some well-known reasons why 

they are likely to debunk these therapies. First, most doctors generally find out about 

new drugs and treatments from pharmaceutical companies. These companies 

make large sums of money from the prescriptions that doctors write for their drugs. In 

some cases, doctors may share in the profits from the use of these drugs, which is an 

added incentive to continue to prescribe them. 

For example, chemotherapy treatment for cancer costs around $50,000 per 

patient. It does not take too much thought to understand that the treatment plan 

described in this report would leave a large hole in the profits of the manufacturers 

of chemotherapeutic drugs. 

New cancer drugs currently in research and development have the potential to 

make millions of dollars for the pharmaceutical companies that develop them. 

Again, it does not take much thought to understand the simple economics involved. 

If patients are able to simply buy diabetic drugs and follow a ketogenic diet, why 

would they spend large amounts of money on expensive drugs? Yes, drug 

companies are concerned with curing cancer but only if they can make huge 

profits doing so. 

Publicizing this alternative therapy and recommending that it be officially tested 

in clinical trials would be taking money straight out of the pharmaceutical 

company’s pockets. This is the main reason why they have not shown interest in 

many alternative methods. Such a series of clinical trials would require a lot of 

money. And if the research found that the best treatment does not include a course 

of expensive drugs (manufactured by their company, of course), they would 

debunk the results. 

Doctors also may be concerned about mentioning therapies that have not 

been thoroughly tested as there is a concern for liability. If a new therapy brings an 

unknown or unfavorable response, the doctors may fear lawsuits and/or revocation 

of their licenses. With rising lawsuits and the skyrocketing costs of medical 

malpractice insurance, doctors are often careful not to recommend treatments 

without strong evidence based on clinical data. 

Although many cancer patients don’t achieve beneficial results from 
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chemotherapy or radiation, knowing the risks and adverse reactions identified by 

the clinical trials make a difference. Doctors feel less accountable prescribing this 

course of treatment. 

Medical practitioners are often very difficult to convince that a new therapy is 

worth implementing. Many years ago, the U.S. medical system was set up to test the 

effectiveness of pharmaceutical drugs and their intended results. Randomized, 

controlled trials were conducted on pharmaceutical products and these trials 

became the gold standard by which a certain drug or treatment was considered 

valid or not. 

A drug is usually not accepted unless a number of trials prove that it has the 

intended effect. Plus, the drug has to have minimal side effects that are no more 

challenging than the condition being treated. Knowing the outcome of these trials 

helps organizations like the FDA address concerns about the effectiveness of a 

therapy. 

Unfortunately, not every complementary or alternative therapy can be tested in 

clinical trials. Many patients have experienced positive results using methods that do 

not include an ingredient or substance that can be tested in a clinical trial. The 

anticancer therapy plan described in the book is an example of such a therapy. It 

includes changes in everyday habits, that over time, result in alterations in normal 

cells, and subsequently, in cancer cells. 

The alternative treatment protocol necessitates a change in lifestyle. Although a 

number of scientific studies have shown the effectiveness of the methods included 

in this protocol (particularly in killing tumor cells), many doctors are reluctant to 

prescribe this plan, even in the absence of any promising alternatives for their 

patients. 

It cannot be denied that years of cancer research have greatly improved the 

rates of survival, demonstrating that more and more individuals respond positively to 

the new drugs that fight cancer. 

However, this book is intended for those of you who feel you have very few 

remaining traditional treatment options (or would rather not have to endure the 

effects of those options), and are willing to explore your body’s ability to heal itself 

given an assist by the strategies outlined here. 
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Resources 

 

IP6 - M. D. Anderson Cancer Center: 

http://www.mdanderson.org/departments/nutrition/display. 

Cfm?id=46b9f284-f7a3-11d4-810400508b603a14&method= displayfull&pn=0b726d0 

7-f6da-11d4-810400508b603a14 

Ketocal Ordering Information: 

http://www.myketocal.com/order.html 

Stanford Medical Center Ketogenic Diet Program: 

http://www.stanford.edu/group/ketodiet/mealplnr.xls 

The Atkins Diet Weight Loss Program: 

www.atkins.com 

The Atkins Website. Phase 1: Acceptable Foods List: 

http://www.atkins.com/Program/FourPhases/WhatIsInduction/ AcceptableFoodsL 

ist.aspx 

The Atkins Recipes - Phase 1: 

http://www.atkins.com/Recipes.aspx?searchMode=phase 

 

  

http://www.mdanderson.org/departments/nutrition/display
http://www.myketocal.com/order.html
http://www.stanford.edu/group/ketodiet/mealplnr.xls
http://www.atkins.com/
http://www.atkins.com/Program/FourPhases/WhatIsInduction/
http://www.atkins.com/Recipes.aspx?searchMode=phase
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Turns any cancer into an inconvenience, if not outright curing it! 

An Effective Treatment Protocol That Can Save Your Life! 

 

Cancer isn’t just a minor inconvenience—it takes the lives of millions worldwide every 

year. Of course, if you are currently a cancer victim, or know someone who is 

dealing with the disease, you already know this. 

And you know that cancer is one of the deadliest diseases in the world. It can be 

found in every part of the world and affects people of different ages, race and 

gender. Its effects on the physical, emotional and social aspects of the lives it 

touches is well known to everyone. 

However, many are still left in the dark, wondering why metastasized cancer is 

often equated to certain death. 

How does cancer occur? What makes a cure for cancer one of the greatest 

challenges to the most brilliant minds in science and medicine? How To Stop Cancer 

answers these questions. 

It begins with an overview of the search for an alternative treatment protocol, 

then provides a detailed, but non-technical overview of cancer cells and their 

metabolism. 

How To Stop Cancer then goes on to provide a detailed, effective treatment 

protocol that brings the fight to cancer’s door. Backed by volumes of scientific data 

and research, this book ultimately gives every reader a sound and effective 

treatment plan. And it’s so safe and effective, it can be used as a cure for our 

beloved pets. 

It’s all here. Those who read this book will know How To Stop Cancer Fast - Long 

Enough To Die From Something Else Instead. 


