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 Cancer is a group of diseases whose cells are characterized by invasive and 

diffuse (growth and unlimited cellular division), and which split cells have 

the potential to invade and destroy neighboring tissues, or to move to distant 

tissues in a process called sepsis. These abilities are traits of malignant 

tumor as opposed to benign tumor, which is characterized by specific 

growth and inability to invade or be able to move. However, benign tumor 

can sometimes develop into malignant cancer. About 5-10% of cancers 

occur due to genetic defects (Cancer is generated by a mutation that occurs 

in a string of oxygen DNA. This string in the human body contains a set of 

orders for body cells that determine how to grow, develop and divide. 

Healthy cells sometimes tend to make changes in their DNA, but they can 

still correct the bulk of these changes, but if they can't make these 

corrections, the perverted cells often die, yet some of these deviations do. 

Cancer can be detected with certain signs and symptoms or screening tests. 

Further testing is then done through medical imaging and biopsy 

confirmation. Symptoms of cancer vary from case to case depending on the 

organ with cancer, some of the general symptoms of cancer are attributed 

to it, but they are not specific to cancer alone, and include (Fatigue, high 

temperature, sensable mass or amplification, changes to the surface of the 

skin, such as the appearance of yellow, dark areas of color or red spots, 

incurable wounds, persistent cough, sound, indigestion, etc.). Cancer 

treatment consists of various treatments, and cancer treatment options relate 

to several factors, such as: The type and stage of cancer, the general health 

status, as well as the patient's own preference and the application of cancer 

treatment are carried out with various objectives, including the following: 

(Treatment to kill or remove cancer cells, treatment to destroy residual 

cancer cells and treatment to treatment of side effects of cancer treatment. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. INTRODUCTION 

Cancer is one of the major health problems in the world. It causes an increase in child and adult mortality. It 

spreads significantly among the world's population. It ranks second after cardiovascular disease [14]. Tumor 

is a body of tissue that grows abnormally and at a rate above the normal limit and continues to grow even 

after the effect has gone away. Tumors are formed as a result of the exposure of natural cells to certain effects 

or changes, making them different from the natural cells from which they originated, so the tumors represent 

a series of malignant diseases characterized by abnormal growth of cells invading neighboring tissues and 

even distant ones leading to patient death [4]. 



R. M. Hatem, E. F. Wathah and W. Y. Lahmood, 2022                                                Teikyo Medical Journal 

 

4904 
 

The human body grows by metosis for a long time even after the formation and maturity of the body has been 

completed, because these cells are located in areas of the body that experience damage resulting in their death, 

thus being replaced by another cell by division [32] that controls the growth of natural cells in the body, types 

of signals such as cell-to-cell inhibition, and when we lose control of normal growth and cell functions leading 

to cell division without the need to grow or replace dead cells. When growth is abnormal, it contributes to 

tumor formation, that is, it results in a loss of control over cell division, and the tumor becomes either 

malignant or non-malignant tumors. 

 

Natural growth occurs as a result of a tight balance between growth stimulation signals and halting signals. 

Metosis takes place only when there is a need to increase the number of cells. Cancer results from a 

morphological dysfunction of the physical cells that turns them into extracurricular cancer cells; they grow 

and divide in the wrong space and time, leading to the formation of tumors that may lead to other secondary 

tumors [23]. 

 

They are often surrounded by fibroblasts that separate them from natural tissues so that they remain in their 

original position, such as fibroblasts, moles and benign rectum tumors, some of which cause problems of 

large size, causing pressure on the infected organ or nearby organs, thus preventing them from functioning, 

in a normal way, so they are easily removed and do not grow again, and that the sufferer lives long [20]. 

 

 
Figer (1): Shows the growth of normal cells and cancer cells 

 

2. Types of tumors 

First: non-malignant tumors 

The cells of these tumors have natural cell properties, but they do not respond for long to natural growth 

controls and are thus unable to invade natural tissue or spread to distant locations, but they grow at an 

abnormal rate and at an abnormal location. Most of these tumors cause real and disposable problems by 

surgery [9]. One of the characteristics of these tumors is their non-proliferation, their survival in the place 

from which they originated, and their ease of eradication without re-growth [5]. 
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Second: Malignant tumor 

This type is abnormal, with properties besides their excessive growth, because these cancer cells have an 

abnormal number of chromosomes, as well as changes in their interior and surfaces, which lose the ability to 

bind them to neighboring cells, so they can spread to adjacent tissues, leading to weakness in one or more 

organs and then spread out [22]. 

 

The shape of cells varies from homogenous to heterogeneous leading to change in shape, size and function to 

be useless and dependent on the body. What distinguishes it from natural cells is its large nuclei compared to 

cytoplasm as well as increased cytoplasm base; Giant cells are larger in size, different in shape, size and 

multiple nuclei. The constant need for energy for excess division is met by higher glocose rates, which results 

from an increase production of lactic acid [21]. 

 

It is hard to distinguish Malignant tumors from the tissue from their origin because they lack the barrier 

between tumor and tissue, as well as having enzymes that digest the basal membranes of cells, thereby helping 

them to move, invade or affect adjacent or distant vital tissues or organs, and may cause their destruction 

[33]. 

 

Cancer cells are deformed cells that quickly reproduce and adapt themselves to the conditions they face [8]. 

 

- Stages of cancer development: 

There are several stages for cancer: 

1- Initiation phase 

Mutations occur when DNA is copied during cell division, leading to genetic dysfunction in the cell, and 

these mutations occur spontaneously or with the effect of mutation catalysts or carcinogens such as radiation, 

smoking, viruses and environmental toxins [16]. 

2- Promotion phase 

A single, simple mutation does not cause cancer. Cancer occurs when one mutation causes several other 

mutations and accumulates over several years, and the more mutations, especially in the genes responsible 

for the control of cell growth and division, the more likely the cell can survive and withstand immune agents 

and be able to invade other tissues [18]. 

3- Progression phase 

Cancer cells need oxygen and food, so they create their own blood network related to blood flow, which gives 

them autonomy from the body within this network. Cancer cells can give up their place, sabotage the vascular 

membrane, dissolve an area of their wall with the effect of a protease enzyme, enter circulation and migrate 

to other areas where they can bind to a healthy tissue [20]. 
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Figer (2): Explain the stage of cancer development 

 

- Cancer and cell life cycle phases 

The tumor is made up of heterogeneous clusters of cells, some of which are growing, others are static, and 

each cell passes through a different stage of growth, where the cell cycle is divided into several stages.: 

1-  (Gap1) G1: This phase represents 40% of the cell cycle, in which the cell is prepared to divide and 

make DNA components. 

2- DNA synthesis (S):  It represents 39% of the cell cycle, and it's made. 

3- :(Gap 2)G2:  It represents 19% of the cycle period, where DNA, proteins and cellular components 

are made to divide. 

4- :(Mitosis) M: The division phase only lasts 2% of the cell cycle 

5- :(Gap 0)G0:  The resting phase where the cell does not divide and performs other physiological 

processes (metabolism, excretion, in which the cell decides either to differentiate or to continue to divide. 

 

 
Figer (3): Explain the stages of the cell life cycle 
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Cell life cycle is regulated by hormones, growth factors and multiple media that work through cyclin, which 

is a group of proteins like (cycline-dependent kinases (cycline D, cycline A, cycline E), Where the growth 

factor is related to its phase receptor, Cycline deposition Kinase (CDK) CEDK6, CEDK4, which in turn binds 

to Cycline D leads to G1/S fabricationmRetinoblastoma (Rb), which leads to the phosphorylation of an 

intestinal agent called an intestinal agent, which is associated with another intracellular agent called E2F. In 

turn, it separates from the previous and goes to the nucleus and binds to DNA as an excitatory factor leading 

to the continuation of the cell cycle and its entry into the later phase (fig. 4). 

 

Cycline, CDK are considered cancer-causing genes. 

 

Rb is considered a tumor-fighting genetic [24]. 

 

 
Figer (4): Explain the role of cyclin in regulating the cell life cycle 

 

- Characteristics of cancer: 

Although there are many types of cancers, they all share a number of essential hallmarks related to existence 

and differentiation [15]. 

1- The cancer cell is self-sufficient with developmental signals 

2- It is insensitive to the signs that give the order of death. 

3- Cancer cell does not die by programmed death by sabotaging proteins that perform this process 

4- Their unlimited capacity to multiply and reproducation. 

5- Make blood vessels to feed new cancer cells 

6- They can invade other tissues and move. 

 

- Apoptosis 

The phenomenon of programmed cell death occurs naturally in regenerative cells, such as bone marrow and 

skin. This phenomenon is considered an accurate suicide system for cells when there is malfunction causing 

harm to them and the body in general [27]. 
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Errors in genetic code due to age increases the possibility of cancer [28]. Then programmed death begins with 

the formation of the programmed death bodies, and these objects can be swallowed and removed quickly by 

the epithelial cells before the contents of the cell are released into the surrounding cells. In this way, cellular 

death is not called for in the body, which is different from the vasectomy caused by acute injury [1]. 

 

The goal of cellular death is to dispose of some cells as part of the formative transformation, as well as cells 

that have undergone genetic damage or dysfunction, and to ensure proper tissue balance by allowing normal 

cell division and reducing cell division to genetic damage, thereby maintaining proper balance [2]. 

 

Programmed death occurs when the damage is too great to be repaired and this can be seen in acute and 

chronic diseases, HIV/AIDS and infertility, but not in cancer cells [13]. 

 

There are two pathways of programmed cellular death: the pathway dependent on the receptor (external) and 

the pathway dependent on the mitochondria (internal) where the outer pathway begins in coordination with 

the cellular death receptor on the cell surface as (Bcl-2, Bcl-XL)  

 

Factors of cellular death catalysts (Apa-f,Cytochrome C ,Bax) And there's some molecules that play a key 

role in both pathways, like: Bcl-2homology domin 3(BH3) and cellular death receptors [34]. 

 

(BH3) interacts with the cellular death antidote on the surface of the mitochondrial membrane. This leads to 

the entry of molecules (Bcl-2) to the inside of the mitochondrial membrane and then liberates the accelerators 

of cellular death (Bax, Bak) It is then associated in cytoplasm with two other molecules, Cyrochrome C. 

Programmed Death Body Component (procaspase 9, Apaf-1) [12]. In contrast, cells have a large number of 

macrophages that protect DNA from crash, abnormalities and heredity [6]. 
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Figer (5): Explain the process of Apoptosis 

 

- Cancer treatment: 

Although researchers and scientists are trying to find an appropriate way to treat cancer, there is no cure for 

this malignant disease. There are traditional and unconventional methods. Although these methods cannot 

eliminate the disease once and for all, they can extend the patient's lifespan [19]. 

 

Treatment methods are:  

Surgical treatment:  

The best and most effective treatment than chemotherapy and radiotherapy to remove tumors from their sites, 

especially small tumors for disposal and prevent their re-development, is surgery, which requires the removal 

of all cancer cells, because the survival of few cells results in the resurfacing of the tumor and its spread to 

other sites in the tissue itself and can spread to other tissues in the body [5]. 

 

So, after removing the tumor mass, chemotherapy must be used to kill potentially viable cancer cells. In some 

cases, the whole tumor is not covered by either the difficulty of the place or the removal of the tumor is a 

whole, resulting in the loss of a certain function in the body [9]. 

 

-Radiotherapy 

This kind of treatment has a reduced effect on cancer [26]. 

 

The principle of this treatment involves directing high-energy rays from X-rays in a controlled, cautious 

manner to tumor-containing target tissue where radiation causes DNA damage to cancer and natural cells. It 

can reduce the impact on natural cells by distillation, which means giving the total dose in the form of sessions 

and a small exposure period, often once, twice or three times depending on the condition and when sufficient 

numbers of cancer cells are affected. 

 

3-Chemotherapy 

In this type of treatment, drugs and chemical compounds are used that attack tumor cells and leave their effect 

on DNA or have an effect on DNA or the cellular cycle during M phase. And it affects cancer cells at the 

same time as it affects natural cells [17]. Most anti-chemotherapies kill cancer cells by affecting DNA make, 

and it happens during the cellular cycle, because they affect one stage or they affect all cellular cycles [7]. 

 

Bio-therapy  

This treatment is based on changing the relationship between the tumor and the host in a way that negatively 

affects the tumor by stimulating and altering the vital response [25]. Biomedical treatment involves several 

types: 

 

3. Immunotherapy 

The immune system is considered to be highly accurate in investigating and tracking unknown objects, 

including cancer. Since the host with cancer cells has failed to deal with these abnormal cells, so the focus of 

immunotherapy is to strengthen that device to defend itself against exotic cells [29]. In effective immunity, 

such as the use of tumor vaccines, these vaccines consist of dead cells and tumors or anti-tumors. Some 

vaccines are added to the killed tumor cells. Bacillus Calmette –Guerin(BCG) 

 

For patients with cancer [11]. Or give tumor-specific antibodies by putting them part of the negative 

predisposition [3]. 
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4. Gene therapy 

The mechanism of this treatment is to repair dysfunction in the genetic material of cancer cells and is done 

through genetic modification in tumor cells, adding copies of tumor-proof genes, strengthening the immune 

response against them and trying to enable the cell to die [31]. 

 

Gene therapy aims to produce antigen additives to combat abnormal proteins encoded by mutant genes such 

as DNA repair genes and genes encoding anti-enzyme compounds Telomerase. So it contributes to the ageing 

and killing of the cell, or its products act as antigen of blood vessels formation. So, blood will never reach to 

tumor or diffusion of tumor to other cells through production of collagenase and Protease antigen [30]. 
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