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Inroduction    

 Introduction 

 Human head and neck cancer disease is the most     

common respiratory cancer that population suffering from 

its symptoms all over the world. This type of malignancy is 

connected with drinking alcohol and smoking tobacco beside 

other factors concerning the type of nutrition, age, gender as 

well as environmental factors such as ionizing radiation and 

toxic chemicals. These factors can lead to genetic changes in 

one or more tissue cells which begin to proliferate due to the 

inflammatory stimulus. The immune inflammatory state 

serves as a key mediator of the middle stages of tumor     

development. Cancer begins with a series of genetic changes 

that prompt group of cells which begin to over replicate and 

then invade surrounding tissues (metastases) and lately the 

malignancy spread to the blood and lymph nodes. 

 Genetic changes which cause cancer can be considered 

as the match that lights the fire and the inflammation is the 

fuel that feed it. The antinflammtory cancer therapy will 

prevent the premalignant cells from turning fully to cancerous 

or it will impede an existing tumor from spreading to other 

sites in the body. Chronic inflammation can play an important 

role in the progression of some types of tumors. So         

there is a close link between tumor and inflammation.                     
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The carcinogenesis is a multistage progressive process that 

converts normal epithelium to basal cell hyperplasia,      

dysplasia or carcinoma in situ further more to invasive 

squamous cell carcinoma (Wang et al., 1990). 

Laryngeal cancer often referred to as throat cancer or 

squamous cell carcinoma which considers the sixth most 

common cancer in the world and the second most common 

respiratory cancer after lung cancer. It represents a global 

incidence of apparently half a million of new cases each 

year with 60% overall 5 years survival rate. The profiles of 

cancer among Arab Populations are characterized by high 

frequency of head and neck cancer. As an example, cancer 

of head and neck represents about 5% of all malignant      

tumor in the USA and 17% in Egypt (Barnard et al., 2003). 

The smoking as well as drinking alcohol, frequently in 

combination, has been associated with the majority of       

laryngeal cancer. Cancer produce free radicals that increase 

oxidation stress causes increase antioxidants enzymes activity 

to fit this free radical until cancer start, then the antioxidants 

enzymes activity decreased.  So, the antioxidant enzymes 

activity can be considered as an indicator for the presence of 

cancer.   
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    Cancer in most cases is not classified as inheritance disease 

but there is a special cancer gene that triggers its infection. 

These genes divided into two types. First is Oncogenes and 

the second is Tumor suppressor genes. Between the second 

groups of genes is P53 gene. This gene  is more famous 

gene, and considered  as a common gene for cancer diseases 

Many causative etiological factors include smoking and 

drinking alcohol caused mutations that stimulate cancer and 

lead to inactivation of tumor suppressor gene which contribute 

to neoplastic development.  The early detection of any type 

of cancer will decrease the suffering of patients and keep 

their life more longer as well as will save money and time 

needed for nursering the patients either during chemical 

treatment and/or due to surgical operation. 

    Cancer treatment begins with laser therapy to kill the       

tumor cells, or chemotherapy to stop the growth of           

cancerous cells either by killing them or stopping their     

dividing.  Some time, in special cases, radiation can be used 

as radiotherapy treatment. In certain cases interference    

surgery looks to be necessary for removing the infected 

cells. However the type of treatment greatly depends on the 

type and stage of the cancer. Using chemotherapy, specialists 

can delete the cancer progress and inhibits its growth. There 
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are special proteins serves as master switch for controlling 

cell death. This is a complex protein known as cytotoxins. 

Cytokines which acts as tumor necrosis factor (TNF) can 

kill the cancerous cells when administered directly into the 

tumor tissue at high concentrations, while low levels of 

these compounds (cytokines) can stimulate the endogenous 

tumor and acts as promoters. Cytokines regulate immunity, 

inflammation and hematopoesis. These acts over complexes 

proteins at short distances and act on different cell types. 

Very small amount of cytotoxines can stimulate target cells 

to make additional amount of cytokines. There is many kind 

of cytokines, for example interleukin is cytokines that 

stimulate immunity process and it considered as a factor that 

stimulate killer cells and able to kill cancer cells                      

simultaneously. The immune cell (T cell) starts to release  

cytokines that leading to proliferate cell killing toxins          

(cytotoxins)   inducing cell death (apoptosis) in the tumor cell. 

The blocking of this proteins function can promote the     

precancerous cell, to inhibit apoptosis (programmed cell 

death). The best than treatment is to detect the cancer early 

than to start treatment lately (at promoted degree). However 

the discovery of gene mutation is not easy at the early stages 

of cancer, but the detection of mutation in gene P53 will 

help in recognizing the somatic mutation and malignancy can                                        
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be early diagnosed. Any mutation in DNA molecule leads to 

genetic changes in one or more cells (cancer initiation). The 

cells when enter the premalignant case; begin to proliferate 

due to inflammatory stimulus. The tumor cells abnormally 

increase and bit by bit these cells invade other tissues and 

spread in the blood and lymph nodes, then full             

malignancy will develop and the staging of cancer      

became quite clear. The discovery of    cancer is not easy 

at its early stages. Also the detection of gene mutation    

connected with the tumor incidence for the normal cells that 

changed it to malignancy is not easy task.  However the 

aim of this study is oriented to detect any abnormal 

changes in the structure of DNA strand at the site of P53 

gene in laryngeal cancer patients, as well as find any corre-

lation between the incidences of possible mutations in P53 

gene and its association with certain biochemical           

compounds and cancer progression. 
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Aim of the work 

      This study is oriented to investigate two search sectors; 

the first one is to follow up the changes in the frequency of 

exons 5-8 of suppressor gene P53 nucleotide to characterize 

the mutation in this gene, for Egyptian patients suffering 

from laryngeal cancer. The second sector is concerned with 

measuring the variation in some biological antioxidant  

compounds such (superoxide dismutase activity, glutathione 

reductase level. Also the concentration of the end products 

of lipid metabolism (lipid peroxidation) as well as the     

protein levels in both blood and cancer tissue to learn more 

about the metabolic processes in Egyptian patients suffered 

from laryngeal cancer. 

      We will try to find any connection between the cancer 

pathology gene mutations and their magnification with some 

risk factors like smoking, beside the age and the gender    

factors. We hope that our results will help specialist and   

enable hospitals so early to carefully identify the patients of 

higher risk for recurrence and subsequently determine the 

appropriate post-operation treatment according the          

malignancy state in order to decrease or prevent the      

probability of cancer recurrence. 
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Aim of the work  

To achieve this aim we will estimate the following items in 

both blood and the malignant tissue in patients. 

1- Measuring the protein level. 

2- Measuring the superoxide dismutase activity. 

3- Measuring the lipid peroxidation concentration. 

4- Measuring the glutathione reductase activity. 

         More advanced studies will be done on the scale of 

gene structure to evaluate mutation occurrence. To 

achieve this goal, the following steps must be done  

1- DNA from every sample will be extracted, and PCR 

will be preformed using specific primer for every exon 

(5-8) of P53 gene. 

2- Single strand confirmation polymorphism (SSCP) will 

be performed to detect the mutation. 

3- DNA sequencing will be done to confirm the          

mutations. 
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Review of literature    

                         What is laryngeal cancer? 

      Cancer is the uncontrollable growth of cells that     

invade further and cause damage to surrounding tissue.  

Laryngeal cancer occurs when malignant cells formed in 

the tissues of the larynx, or voice box. Most laryngeal 

cancers occur in the squamous cells, which are the thin 

flat cells that line the inside of the larynx. As for any  

malignant tumor, cancer of larynx has different stages.   

It is well known now that the staging is the process of 

finding out whether the cancer has spread further more 

and how far. The treatment and prognosis for patients 

with laryngeal cancer depend to great extent on its stage.    

According to the American system to define the stage, 

they found that the stage is the size of primary tumor and 

how far it can spread to near organs or lymph nodes as 

well as its spreading to other organs. As a well known 

fact, tumor is either benign or malignant and due to this    

definition laryngeal cancer occurs when cells in the     

lining of throat grow uncontrollably and can spread and 

invade the adjacent normal tissues.  About 95% of laryngeal 

cancer arises from the lining cells of the throat and called 

squamous cell carcinoma this type of cancer cause death 

for more than 4000 patients every year in USA where 
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about 1200 persons suffering from laryngeal cancer 

(Ryan and Smith, 2003). 

The symptoms of laryngeal cancer 

     The sign of laryngeal cancer are some what dependent 

on where the cancer is growing. Supraglottis (the area 

above vocal cord), glottis (middle part of the larynx)   

subglottis (lower part of the larynx, below vocal 

cords).The cancer that grows on the vocal cords shows 

early sign of hoarseness. If this sign is ignored, or         

advanced disease occurred, other signs will be appear like 

air-way obstruction pain, and difficulty in swallowing can 

be resulted. The supraglottic cancer doesn't give any early 

signs or symptoms.  However, the common signs of       

laryngeal cancer can be summarized as following:-          

    - Changes in voice (hoarseness). 

- A sore throat or cough that does not go away. 

- Pain when swallowing. 

- Ear pain which occurs as a result from the involvement 

of nerves in the throat by the tumor. 

- Latter, a lump in the neck or throat appears as a mass 

which can spread to the lymph nodes through the blood 

stream (Barnard et al., 2003) and then invade other body 

organs that called metastases. The extention of disease is 
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described by staging system to describe the extention of 

disease in both the throat and neck with spreading to the 

lymph nodes. For staging laryngeal cancer two main 

ways are known, first is TNM system and the second is 

the number system.   The first system was described by 

the American joint of cancer. This system can give full 

description to the primary laryngeal cancer and its        

extention, as well as for many types of cancers. The      

abbreviation of TNM can be summarized as:-      

 T- Describing the extend of the primary tumor i.e. the 

tumor in throat itself and the vocal cords can move      

normally.  

N- Describing the spread of cancer to the lymph nodes in 

the neck. 

    M- Describing the spread of the tumor to other parts and  

           organs in the body (Metastases).                                    

(Pinheiro, 2008).  Because the different subsites of the lar-

ynx have different structures, the local extend of the disease 

stage T is described separately, and can be defined and clas-

sified to 4 categories as shown in the following table (1).  
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Table (1):  Laryngeal cancer and tumor staging.  

Supraglottis cancer Glottis cancer Stage 

Cancer limited to one sub-

site of the suprogluttis with 

normal vocal mobility. 

Cancer limited to the vocal 

cords and divided into T1a 

(infection of one vocal cord) 

and T1b (involved both vo-

cal cords).  

T1 

Cancer invades one adjacent 

site of the supraglottis or 

glottis or one region outside 

of the supraglottis without 

fixation of the vocal cords. 

Extends to the supraglottis 

and/or subglottis and /or 

impaired vocal cord mobil-

ity.  

T2 

Tumor limited to the larynx 

with vocal cord fixation or 

invasion into the area be-

hind or in front the larynx. 

Tumor with vocal cord fixa-

tion (the cord can’t move  at 

all ) 

T3 

Tumor invades outside of 

the larynx as in glottis. 

The tumor invades outside 

of the larynx (Trachea, soft 

tissues of the neck,.etc). 

T4 

 

In this system N stage for any subsite can be recognized as:                                       

No:   not spread to lymph nodes. 
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N1:   spread to one lymph node on the same side of the     
infected area, lymph node must be less than 3cm.              

N2a:  spread to one lymph node with size between 3-6 cm. 

N2b:  spread to more than one lymph nodes on the same 
side, one of them have a size more than 6 cm. 

N2c:  spread to lymph nodes on both sides of the neck with 
size more than 6 cm.                 

N3:   spread to lymph nodes when the lymph nodes are    
more than 6cm. 

As for M:   stage it is classified to M0 and M1.     

      M0:   means No cancer spread to other organs. 

      M1:   indicate to cancer spread to other organs. 

The over all stage is based on a combination of TNM and        

can be divided into 6 stages. (American Joint Committee 

on Cancer Staging (1988). 

    Stage I         : T1, No, M0  

   Stage II        : T2, No, M0 

   Stage III       : T3, No, M0.  or any  T1, N2, M0 

   Stage IVA    : T4, No-M0 or any T, N2, M0 

   Stage IVB    : any T, N3, M0 

   Stage V          : any M1 and it is the most advanced stage                  
where metastases occurred.                         

The definition of each stage has been described for ex-

ample T1, N0 and M0 means that cancer limited site and 
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not spread to lymph node or to other organ                        

The second method for cancer staging is the number   

system. In this system there are 4 main stages and 0 stage. 

The stages of this system could be summarized as: 

    Stage 0: or carcinoma in situ (CTS) .The zero stage is 

the more early cancer stage (pre-cancer).  The cancer cell 

only presents in the skin-like tissue covers the larynx 

lines (mucosa). The risk of spreading is very little and 

usually larynx cancer is not easy to be diagnosed and no 

symptoms can be seen at this stage. 

    Stage I:  It is the earliest stage of invasive cancer, in 

this case cancer grows deeper under the mucosa surface 

and the cancer is present in small part of the top layers of 

tissues covering the larynx. The vocal cords still able to 

move and the cancer not spread to near by tissues, lymph 

nodes or other organs. 

    Stage II: In this case cancer grown into another part of 

the larynx, from where it started .The vocal cords affected 

and not able to move easily, causing a hoarse voice or noisy 

breathing. In this stage the cancer not spread to lymph nodes 

or any organs except larynx. 
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       Stage III: The cancer in this stage grown throughout 

the larynx but not appear in other body parts, but vocal 

cords is infected and can not move normally causing loss 

voice the cancer may spread to the lymph node but its size 

not be more than 3cm across. 

   Stage IV: This is an advanced stage and subdivided  

into 3 substages 4a, 4b and 4c each substage has its own 

feature. For explanation the stage 4a means that cancer 

grown through the wall of the larynx into the body tis-

sues and one lymph node may be affected but still 

smaller than 3cm across or larger but less than 6cm. 

Sometime more than one lymph node affected but none 

of them is more than 6cm across. While the stage 4b 

means that the cancer spreader but at least one lymph 

node is more than 6cm across. The last stage is 4c where 

the cancer has spread to another part of the body for    

example (lung) (Pinheiro, 2008). 

  The Grades of Larynx cancer   

Cancer grade means to how extend the normal cells has 

been changed to cancerous cells for laryngeal cancer there 

are 3 grades which could be summarized as:               

Grade 1 (low grade) cancer cells look like normal cells 
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and well differentiated, but the cell structure don’t exhibit 

the normal parameters. 

  Grade 2 (Intermediate grade) cancer cells looks slightly 

like normal but with (moderately differentiation) in their  

ultra structure. 

  Grade 3 (high grade) the cancer cells looks abnormal and 

parity differentiated with remarkable changes in the cell 

compartments like nucleus cell membrane, mitochondria, 

and other cell structures, showing abnormal cell feature.  

The low cancer slower to grow and less to spread, while the 

high grade cancer grows faster and more likely to spread. 

The cancer grade considered as a guide for specialist to    

decide the further step. 

Epidemiology and etiology of the laryngeal cancer  

      Laryngeal cancer most commonly affects middle aged or 

older men with a peak of incidence in sixth decade for male 

and female, but the male represents the higher percentage 

comparing to female (Coleman and Sultan, 1994). Patients 

of head and neck cancer account about 600,000 male and 

approximately 270,000 women annually (Parkin et al., 

1993). Head and neck squamous cell carcinoma (HNSCC) is 

a common malignancy with an over 45,000 new cases      
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diagnosed each year in the United States (Boring et al., 

1991). Cancer of the oral cavity comprises approximately 

30% of all malignant tumors of the head and neck and 

nearly 95% of these are squamous cell carcinoma. In 1997, 

the American cancer society reported that a nearly 18,000 

new cases in the oral cavity and approximately 4500 deaths 

attributable to this cancer (Parker et al., 1997).  

As for Southeast Asia and particularly in India, the cancer of 

the oral cavity comprises 35% of all cancer in men and 18% 

of all cancer in woman (Shah et al., 1999). In the Arab 

world it is suggested that the following common              

epidemiological features can contribute to the profile of 

cancer problem:- 

1- High incidence of infections and malnutrition.                

2- Young age of the populations and malnutrition               

3- Increasing industrialization and urbanization unaccompa-

nied by protective measures.  

4- High solar exposure. 

5- Inadequate public education leading to late presentation 

of cases.  

    In Egypt the number of cases infected with laryngeal  

cancer is not estimated.  However this type of cancer        

recorded more incidences between people exposed to       
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environmental risks such as smoking and radiation. Most 

cases of death were diagnosed at old age (50-60 years old) 

while in young people the incident is rarely occurred. It was 

found that the men have the higher incidence than woman 

(one woman for 15 men) suffering from laryngeal cancer. 

However this ratio may decrease between patients that not 

drinking and not smoking. The increasing infection of      

laryngeal cancer greatly depends on many risk factors, such 

as chronic irritation from laryngitis or voice abuse, certain 

chemical and chronic gastric reflux.  In Egypt, EL          

Bolkainy (1991) reported that head and neck tumors repre-

sented about 10.5 % of all cancer (7513 patients, during the 

period between 1985 -1989). A high figure was reported 

from National cancer Institute, Cairo, Egypt, since it is a 

specialized center in these tumors, where head and neck 

cancer accounted for about 17.2% of all malignant tumors, 

32,305 patients suffered from the NCI during the period 

1970 –1985 (Sherif and Ibrahim 1987). Approximately 

two third of new head and neck squamous cell carcinoma 

cases are advanced at presentation (stag III or IV UICC 

staging system), and in the majority of them, local-regional 

recurrence is the main cause of failure following radiother-

apy with and without surgical resection (Schuller el al., 

1989 and Pinto et al., 1991). World wide, increasing        
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incidence and mortality rates were reported (Blot et al., 

1994). Some studies have reported greater risk for women 

than men (Wynder and Stelluman 1988, Spitz et al., 

1998). 

Although no specific etiological factors have been estab-

lished yet, numerous risk factors contribute to the genesis of 

head and neck cancer (Shah et al., 1999). Cigarette smoking 

and alcohol intake are the most common risk factors sug-

gested to be implicated in the pathogenesis of this cancer. 

Yet voice abuse, chronic laryngitis, chronic gastric reflux 

and exposure to ionizing radiation have been also suggested 

(Coleman and Sultan, 1994).Tobacco and alcohol expo-

sure is the major determinants of upper aerodigestive tract 

cancer (Blot et al., 1994) estimated that tobacco smoking 

and alcohol drinking together account for approximately 

three fourth of all oral and pharyngeal cancer in the United 

States. 

      The role of tobacco as etiological risk factors of oral 

cavity and laryngeal cancer is so clear; also a linear dose re-

sponse effect has been demonstrated constantly in both pro-

spective and retrospective studies that tobacco elevated the 

risk  about 5-25 folds (Rothman et al., 1990). Population 

and case control studies have consistently demonstrated in-
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creased risk for cancer of and larynx related to alcohol con-

sumption (Saracci, 1987, and Tuyns et al., 1987).The use 

of either substance alone increased the risk of development 

of head and neck cancer. However, when both tobacco and 

alcohol are used, a synergistic effect increase the relative 

risk several folds for the development of cancer relative to 

non-smokers (Rothman and Keller, 1972).   

      Shah et al. (1989) reported that the high incidence of 

oral cavity cancer in south East Asia attributed to the chew-

ing betel nuts, and tobacco. Dietary factors didn’t prove to 

have a direct role in the genesis of squamous cell carcinoma 

(Scc) of the oral cavity, however nutritional deficiencies 

commonly associated with severe alcohol consumption was 

reported in many patients of head and neck cancer (HNC) 

(Shah et al., 1994). 

       On the contrary other dietary substances including caro-

tenoids and various fruits and vegetables are thought to have 

a protective role against cancer including HNC (Vokes et 

al., 1993). Patients with even early stages of head and neck 

cancer are immunologically depressed and there is further 

depression with advancing the disease .Also frequently mal-

nourished, alcoholic, heavy smokers, and elderly, all these 

factors cause immunological depression (Wanebo, 1983). 
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     Evidence of genetic predisposition to HNC has been 

known for some time. Warrens and Gates (1932)          

suggested the possibility of genetic predisposition or suscep-

tibility in some individuals was found to be connected with 

the development of HNC. The sporadic occurrence of (Scc) 

in young adults and in non-users of tobacco and alcohol 

supported the same suggestion (Lund and Howard, 1990). 

Additional evidence for genetic basis of carcinogenesis for 

HNC includes the presence of chromosomal alteration      

including deletions, rearrangements, amplification, overex-

pression and mutagen-induced chromosomal fragility    

(Hsu et al., 1991, and Vokes et al., 1993). 

        However, the exceeding strong influence of tobacco 

and alcohol exposure on the genesis of (Scc) of the upper 

aerodigestive tract   obscures the underlying genetic predis-

position that may exist (Shah, et al. 1999). Furthermore, 

since the excess familial risk of oral/pharynx was associated 

with smoking related cancers among male but not female 

relatively. It seems likely that environmental factors        

(notably smoking and drinking) contributed to the familial      

tendency for infection. 

     Old ages ( most often over 55 years ) considered as a   

factor of risk, where one of four people who have had head 
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and neck cancer will develop a second primary head and 

neck cancer.                                                                   

Moreover people exposed to sulfuric acid mist or nickel has 

an increased risk of laryngeal cancer. In addition, people 

who work with asbestos have a greater risk of developing 

laryngeal cancer. Workers exposed to wood dust, shoe res-

ins and the manufacture of mustard gas and ect. are at a 

higher risk of developing laryngeal cancer (Brown et al., 

1988, Vokes  et al., 1993 and Muscat and Wydner, 1992) 

(Cleveland clinic  2005).   The 4 most common prognostic 

factors in laryngeal cancer are:- 

1- Exact site of the primary tumor. 

2- Stage of the progression of the tumor. 

3- Histological grade of the tumor. 

4- Gender (male or female). 

All of these factors combined considered the most appropri-

ate for cancer prognosis.                                                   

Genetics and Cancer 

     Mutation that alters gene expression looks to be a 

common feature of all genes. This mutation arises in         

somatic cells and not passes to the new generation. However 
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not more than 1% of all cancer cases transmitted to          

offspring and are responsible for susceptibility to cancer. 

Class of genes called susceptibility genes can be seriously 

affected by environmental carcinogens.  

These carcinogenic substances can activate the genera-

tion of mutation that convert normal cells into malignant 

tumor. The cancer cells are differing than normal one, where 

the cancer cells have uncontrolled growth and an ability to 

metastasize (spread) to other locations in the body. The   

metastasis of cancer cells is controlled by gene products that 

have been localized on the cell surface, and the tumor genes 

function is connected to know how the cells can interact 

with the ultracellular matrix and with other cells via the cell 

surface membrane. 

The growth and division of the normal cell for any tissue 

can be controlled by programmed cell division system .This 

system  is exclusively affected by its surroundings, cells   

receive external mutagens (e.g. growth factors, peptides,         

steroid hormones and lymphokines) that may carry growth–

stimulatory or growth inhibitory information conveyed to 

them. Normal cell will not launch a growth program without 

the perception of these external signals consists of an array 

of proteins encoded by proto-oncogenes that enables the 
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normal cell to respond to external growth regulatory signals 

and transmits them through the cell. The process of carcino-

genesis may not only arise by activation of the growth pro-

moting genes (proto-oncogenes), but also by the loss or in-

activation of genes that normally appears cell proliferation, 

tumor suppressor genes. If these genes became permanently 

inactive or lost through mutation, the control over cell divi-

sion will be lost and the cell begins to proliferate without 

control. In order, for cancer develops both alleles of the 

suppressor genes must be mutated. One of the most highly 

significant suppresser genes is P53 gene. This gene control 

passage of cell from G1 phase to S phase of cell cycle.                                     

Treatment usually involves surgery (generally known as a 

laryngectomy), radiation or chemotherapy, or in extreme 

cases, a combination of the two. Laryngectomy involves  

either partial or total removal of the larynx. In case of total  

laryngectomy, the loss of the vocal cords renders the patient 

incapable of speech (Hirvikoski et at., 1997). 

     Being prevalent in African-American males over the age 

of 55, the exact causes of laryngeal cancer remain unknown. 

However, risk factors include smoking and heavy alcohol 

consumption was recorded by (Austen, 1982). Mutations 
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within the P53 gene have now been strongly implicated as 

frequent events in a number of cancers. 

  Radiation and cancer  

        Exposure to ionizing radiation at certain levels can af-

fect the physiological, biochemical even morphological as-

pects of tissues and cells .Further more exposure to high le-

vels of ionizing radiation leads to death of the human due to 

the deleterious effect of radiation hazards induced by lethal 

doses. However, ionizing radiation used as a tool for radio-

therapy either to stop or to delay the cancer progression, but 

it represents as an excess burden on the body that can harm 

tissues and cells. 

    In each mammalian cell during metabolic cycle, several 

thousands of DNA modification events occur per/hr as a  

results of hydrolysis, oxidation in both single and double 

strand of DNA (Leadon, 1990 and Word,1988). Stable 

mutations may accumulate in the genome as a result of 

normal metabolic processes when human exposed either to 

external or internal effects (Frankenberg – Schwager et 

al., 1988). It is proposed that low radiation level can cause 

breaks to DNA double strand, and this is promoted by        

increasing the absorbed radiation dose. However an            
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automatic repair processes occurred simultaneously in case 

of DNA injuries. Any changes in DNA strands will be mend 

through a specific DNA repair enzymes which synthesized 

upon demands and have been described following exposure 

the cells to excessive heat inflammation (Polla,1988),      

alkylating agents (Sekiguchi and Nakabeppu, 1987) and 

radiation (Wolff,1989). If misrepair occurred in a section of 

DNA, then detrimental rather than beneficial effects should 

anticipate in the longer time. Radiation is used for deactiva-

tion cancer promotion, however it is considered as physical 

carcinogenic factor.                                                         

      The generated free radicals due to radiation effects cause 

series of deleterious effects which can be summarized as:- 

     I- Destruction of biomembranes and subcellular organ-

elles as well as chemical molecules presents inside cells 

such as protein, nucleic acid leading to inactivation of    

enzymes, hormones. These changes may lead to DNA    

abnormalities or induced chromosomal aberrations (Weiss, 

1986).  

       II- Changes in cell membranes and subcellular organ-

elles mostly occurred due to the presence of polyunsatu-
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rated fatty acids in such membranes inducing lipid     

peroxidation and other toxic metabolites (Petkau, 1980). 

      III- Exposure to radiation cause production of active 

oxygen species (AOS),which  can react with a number of 

target molecules including protein, lipids and DNA resulting 

defects in many cellular responses (Janssen et al., 1993).In 

order to restore the normal cellular function and adaptation 

to oxidative stress and cell death or aberrant proliferation 

causing  a variety of diseases , including cancer .The body 

can produce specific enzymes that can give  protection from 

the action of superoxide radicals which is very harmful to 

the cells . These enzymes acts as a defense system and con-

sidered as antioxidation enzymes such as  superoxide dis-

mutase, catalases, preoxidase, glutathione and metalome-

thionins which  works as very important defense  for pro-

tecting the cells from harmful  effects (Steven and Autor 

1977 and Fridovich, 1978). In this  study  two  biochemical 

antioxidant products ,  namely superoxide dismutase  (SOD) 

and glutathione will be  estimated in blood and tissues of  

patients to evaluated their role in cancer progress.  
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Genes involved in the pathways of laryngeal cancer  

       Carcinogenesis is a multistep process characterized by 

genetic alterations that influenced key cellular pathways   

involved in growth and development. There are two main 

categories of genes involved in this process, tumor suppres-

sor genes which considered as antioncogene and oncogenes. 

The tumor suppressor genes are normal genes that slow 

down cell division, repair DNA mistakes , and give order to 

cells to die (apoptosis or programmed cell death). When   

tumor suppressor gene doesn't work properly, cells can 

grow out of control, which can lead to cancer. About 30   

tumor suppressor genes have been identified until now.              

For example   P16, p15, bcl-2, ki-67, p27, p21 and p53 

genes.   Namely p53 are associated with laryngeal cancer 

and increase the risk of developing laryngeal cancer. Mean 

while, oncogenes are defined as altered genes with proto-

oncogene homology involved in the control of cell prolifera-

tion and can transform a normal cell to a malignant one   

(Bishop, 1985). It must be taken into consideration that 

there is an important difference between oncogenes and   

tumor suppressor genes .This difference lies  in that onco-

genes results from the activation (Turning on ) of proto-

oncogenes but tumor suppressors genes cause cancer when  
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they are inactivated (turn off ). Another major difference is 

that while overwhelming majority of oncogenes develop 

from mutations  of normal genes (proto-oncogenes ) during 

the life of the individual (acquired mutation ), abnormalities  

of tumor suppressor genes can be inherited as well as ac-

quired of function effects that contribute to the malignant 

phenotype. 

The effects of these alterations from proto to oncogene are 

complex due to the high number of change in typical case of 

laryngeal cancer and the interactions of the biological path-

ways involved (Newell, 1976).  

     The most important suppressor gene is P53. This gene is 

located on chromosome 17p13 (Fig.1) and encodes 393 

amino acids; it is phosphoprotein, (53 kD Protein). The p53 

gene is the most frequently altered gene in human cancers 

(Cotran et al., 1999). Under normal conditions the wild - 

type p53 involved in a number of reactions to DNA injury 

such as DNA repair, cell cycle control and apoptosis (Mat-

lashewiski, 1999; Hall and Coates, 1995). Hence this gene 

has been called the guardian of the genome. P53 gene     

consists of eleven exons, the exons 5 through 8 are the most 

evolutionary conserved regions within this gene and it has 

been found to encode the DNA binding domain of p53 gene.               
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More than 95% of the observed nucleotide alterations within 

the p53 gene are point mutations, leading to the synthesis of 

a mutant protein. Although carcinogenic substances such as 

tobacco and alcohol consumption have been implicated as 

the causative agents for the majority of P53 mutations. It 

should also be considered that additional possibly responsi-

ble for the spontaneous generation of point mutations could 

also include DNA polymerase infidelity and free radical in-

duced damage. 

 

 

 

 

 

  

 
Figuer (1) Localization of the human P53 gene on            

chromosomal 17(www.P53.curie.2001) 
 

    When mutation happened in p53 gene, it causes gene 

dysfunction and this can lead to many types of cancer, the 
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famous one is laryngeal cancer.                                         

The protein is divided into three functional regions, an 

acidic amino terminus which contains the transcriptional ac-

tivity of the molecule, a carboxyl terminus which controls 

the three dimensional structure of the protein, and a central    

region which is responsible for DNA binding (Fig.2A).The 

anatomy of P53 gene illustrated in (Fig.2B). The wild type 

P53 protein has a short half –life of only 20-30 minutes, 

hence it is not detected by immunohistochemistery .     

However mutated P53 has a longer half-life due to stabiliza-

tion of p53 protein which accumulates in the nucleus thus 

could be detected by immunohistochemistry (Hall and 

Coates, 1995).  

 

 

 

 

 

 

A

Figuer. (2 A) Schematic representation of the P53 protein (From 

Soussi  and Beroud 2001)  
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B 

 Figuer. (2 B) Anatomy of P53 gene (www.P53.curie.2001) 

The P53 gene and its Function. 

        P53 gene is tumor suppressor gene and also known as 

an antioncogene that manifests its function by controlling 

the cell cycle and it is responsible for apoptosis of cells with 

unprepared DNA. Mutation in this gene can disturb protein 

synthesis or produce mutant protein that unable to control 

the cell cycle. 

Cancer arises due to the accumulated of genetic or epige-

netic alteration in gene. P53 gene is an important regulator 

for the cell cycle and cell apoptosis (Saunders, 1999). 
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      Alteration of p53 is one of the most common events in 

the development of human cancer. Mutated forms of this 

gene can act as dominant oncogenes, where the wild type 

form seems to function as a recessive tumor suppressor 

gene. It is very interest to know that, sequence changes can 

be occurred due to both exposure to exogenous DNA dam-

aging agents and spontaneous endogenous events. Each mu-

tagens process may leave a characteristic fingerprint of 

DNA mutation that differs by frequency, type and location 

of the changes (Vogelstein, and Kinzler, 1992).                              

The p53 mutation pattern for specific cancers has been re-

lated to specific agents. For example the high prevalence of 

G: C → T: A transversions in lung cancer has been associ-

ated with tobacco smoking as exogenous pattern. More of 

60%of all lung cancer carry mutation in p53 gene. The    

mutation are common in smokers than in nonsmokers.  

There is a dose dependence of p53 mutation frequency ac-

cording to the number of cigarettes smoked daily (Vogel-

stein, and Kinzler, 1992). It has been suggested that the 

frequency, type and location of p53 mutation greatly        

depends on certain exogenous such as smoking tobacco. 

      P53 gene encodes tumor protein which responds to di-

verse cellular stress to regulate target genes that induce cell 
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cycle arrest, apoptosis, senescence, DNA repair or changes 

in metabolism. This protein expressed at low level in normal 

cells and high level in a variety of transformed cell lines, 

leading to malignancy. The mutation in the tumor suppres-

sor P53 gene causes less of its activity. 

Control of cell populations recognized as a balance between 

cell proliferation and cell death (Thompson, 1995). The rate 

of cell proliferation is tightly connected with a decrease rate 

of cell death, which will lead to the accumulation of cells 

and neoplastia. This is described as a molecule basis for 

several tumors including lymphoma, carcinoma with muta-

tion of p53 gene including carcinomas of the head and neck 

(Zhang et al., 1994). Positive regulators of cell proliferation 

such as growth factors and proto oncogene and negative 

regulators includes tumor suppressor gene can play a role in 

cancer incidence.                                                                                                           

         Wild type p53 protein acts both as tumor suppressor 

gene and as a transcription factor. It is tumor suppressor be-

cause p53 protein represses abnormal cell proliferation and 

growth. P53 controls a large group of target genes (Thomas, 

1996) with p53 protein acting transcription factor or repressor. 
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       Important cellular genes activated by P53 are WAF-1, 

MDM-2, GADD-45, thrombospondin, bax and Fas genes. 

Activation of WAF-1 induces the p21 protein, which is 

strong inhibitor for cyclin dependent kinases and leads to 

arrest of cell cycle in GL-S transition.  MDM-2 protein 

product inactivates the transcription terminus of p53 protein 

and hence acts as negative feed back regulation. GADD-45 

or growth arrest DNA damage gene is responsible for DNA 

repair. Thrombospondin product acts as an antiangiogenic 

factor. Finally, bax and Fas genes are accelerators of    

apoptosis. 

          Wild p53 also suppresses other target genes resulting 

in the same end leading to inhibition of cellular               

proliferation, antiangiogenesis and promotion apoptosis, 

thus interleukin-6 (IL-6), c-myc and PCNA are positive    

signals for cellular proliferation and all these are          

down- regulated by p53. Inhibition of b-FGF results into 

antiangiogenesis. Inhibition of the antiapoptosis genes, 

namely bc1-2 results in promoting apoptosis. Thus under 

normal conditions all these cellular reaction counteracts the 

development of tumor. 

         Wild type p53 is activated in response to DNA irradia-

tion damage,   chemotherapy or anoxia, p53 accomplishes 
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its important normal task through at least four critical      

cellular pathways (Louis, 1994): (1) arrest of cell in G1 

phase     of the cell cycle, (2) Initiation of DNA repair, (3) 

Induction of apoptosis or programmed cell death and (4) 

Promotion of cellular differentiation.    Thus the activation 

of p53 after DNA damage results in cell cycle arrest (medi-

ated through p21) and DNA repair (mediated through 

GADD45). However, if the DNA damage is irreparable a 

suicidal apoptotic response (mediated through bax) is 

achieved. Apoptosis is a crucial factor to prevent propaga-

tion of mutation to daughter cells. 

        P53 can be inactivated at the gene or protein level but 

in human tumors, gene inactivation appears to be the most 

important mechanism (Thomas, 1996). Mutation may be 

Messene (leading to an amino acid damage), a nonsense 

(leading in a truncated or absent protein). Usually, loss of 

heterozygosis (loss of both p53 gene alleles) is required for 

loss of function. A mutation or deletion of one allele is usu-

ally associated with loss of a portion of the chromosome of 

the other allele. The expression of bcl-2 is able to inhibit 

transactivation of P53 regulated genes such as P21, BAX 

and GADD 45 (Zhang et al., 1994). 
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     Another mechanism of loss p53 function occurs at the 

protein level and is known as the dominant negative effect. 

In this mechanism, mutant p53 protein binds to and inhibits 

wild type p53 protein. Loss of function of p53 is associated 

with failure to repair DNA, cell cycle deregulations, and 

failure of apoptotic protective mechanism resulting in a se-

rious genomic instability which favors the development and 

progression of tumors (Thomas, 1996). A positive correla-

tion exists between P53 expression and Ki-67 proliferation 

index in NHL (Kuze et al., 1996). 
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Laryngeal cancer and biochemical parameters 

1) Superoxide dismutase (SOD) and radiation effect:- 

 The superoxide dismutases (SOD) are metal contain-

ing proteins. Based on the element ions they contain, the su-

peroxide dismutases can be divided into four categories. 

Copper, zinc, manganese and iron SOD. Superoxide dismu-

tase is almost exclusively found to be an intracellular en-

zyme. It exists in very small amounts in tissues and plasma 

or the lymph ( De Vries, 1996). The enzyme superoxide dis-

mutase is believed to be present in all oxygen metabolizing 

cell but lacking in most obligate anaerobes, presumably be-

cause its physiological function is to provide defense against 

the potentially damaging reactivates of the superoxide radi-

cal generated by aerobic metabolic reactions  (Mc Cord et 

al., 1971). 

 The main function of SOD is to capture the free radial 

form in biological tissues by catalyzing the conversion of 

superoxide anion radical to molecular oxygen in the ground 

state and hydrogen peroxide. The dissociation of superoxide 

anion radicals proceeds and achieved in to steps. The first 

one acts as reducting agent (a) while the second step (b)   

(a) O2
- + SOD-Cu2+ → O2 + SOD-Cu+ 
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It reacts as oxidant agents.        

       (b) O2
- + SOD-Cu+ + 2H+ → H2O2 + SOD-Cu2+

In fact, catalase cooperates with superoxide dismutase to 

remove the hydrogen peroxide resulting from the             

dismutation reaction (De Vries, 1996). 

       Some authors reported that ionizing radiation induce 

decrease in SOD activity. Sylovski et al., (1987); Matsui 

and Ueda (1991); Basaran et al., (1991), but Yigitbasi et 

al., (2000); Zalewski et al.,(2000); Olszewski et al., 

(2001); Namylsowki et al., (2003) and Srivastava et al., 

(2009) found that SOD significantly decreased in patients 

with laryngeal squamous cell carcinoma as compared with 

the normal   tissue.  

On the other side some authors Stanimirovic et al., (1989); 

Yamaoka and Ishii (1991); Yamaoka et al., (1994) and 

Motoya-Hiroci, (1994) found that low radiation  doses    

increased  the superoxide dismutase activity. While Inci et 

al., (2003) and Akcil et al., (2004) noticed that SOD was 

significantly higher in laryngeal cancer tissues compared to 

free adjacent tissues.  

     However some authors Sato et al. (1991), Seven et al., 

(1997 and 1999) and Katayci et al. (2005) could not detect 
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any significant difference between SOD activities in cancer 

–free adjacent tissues and fibrous hyperplasia tissues   

2- Glutathione reductase (GSSG Rd) and effect of radiation 

 The glutathione reductase is an antioxidant enzyme 

while thiols are molecule containing free or potential sul-

phydryl groups (-SH) in its structure. Examples include the 

amino acid methionine and the complex lipid thiol ether, 

leuketriene C4. The most abundant non protein thiol, the tri-

peptide glutathione (GSH) that presents intracellular at 1 to 

3 mM. Thiols act as cofactors for some enzymatic processes 

and participate in radical scavenging and detoxification 

processes. Their activities are dependent on cellular concen-

tration, location, synthesis and catabolism. During the reac-

tion of a thiol with a free radical, donation of hydrogen by 

the reduced sulphydryl of the thiol to the organic radical re-

sults in a form of chemical repair. 

          GSH + R˚ → R˚H + GS  

Two glutathione radicals (GS) may then react to form a di-

sulfide, terminating the radical chain reaction. This disul-

phide or oxidized glutathione is regenerated to yield two 

GSH molecules by the action of NADPH-dependent glu-

tathione reductase. A number of potentially toxic electro-
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philic xenobiotics (such as certain carcinogens) are conju-

gated to the nucleophilic GSH in reactions that can be repre-

sented as follows:                R + GSH → R-S-G  

                Where R = an electrophilic xenobiotic. 

 The enzymes catalyzing these reactions are called glu-

tathione S-transferases and are present in high amounts in 

liver cytosol and in lower amounts in other tissues. If the 

potentially toxic xenobiotics were not conjugated to GSH, 

they would be free combine covalently with DNA, RNA or 

cell protein and could thus lead to serious cell damage 

(Murray, 1996). IP et al. (2002) concluded that the en-

hancement of glutathione dependent antioxidant capacity 

during chronic hypoxia prevents oxidative damage to the 

membrane of the pancreatic cells. 

      Reduced glutathione accounts for approximately 90% of 

non-protein sulfhydryl compounds (NPSH) in mammalian 

cells (Biaglow et al., 1983). Cellular thiols are theorized to 

compete with oxygen for radiation induced DNA radicals 

(Alexander and Charlesby, 1955). This concept has been 

formalized of the oxygen competition hydrothesis (Alper, 

1959). Compound such as NPSH may reconstitute a DNA 

radical via H-transfer which has been described as chemical 

repair. Oxygen on the other hand can react with the radical 
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to form a peroxy radical and this is known as chemical   

fixation.  

       Some authors reported that ionizing radiation induce 

decrease in GSH-Rd, Pulpunova et al., (1982); Sarkar et 

al., (1983&1988); Slanimirovic et al., (1989); Bump and 

Brown (1990); Siems et al., (1990); Abu-Ghadeer et al., 

(1999); Slyshenkov et al., (1999); Ramadan et al., 

(2001&2002); Ali et al., (2002); Buko et al., (2002); Saada 

et al., (2003); Nada and Azab (2005); Mansour et al., 

(2006); Omran and Abu-Zied (2006) and Srivastava et 

al., (2009).  

 Exposure to ionizing radiation causes radiolysis of water in 

tissues leading to generation of reactive oxygen species 

(ROS), which are known to affect the antioxidant defense 

systems and induce lipid peroxidation use of radioactive io-

dine (I-131) for diagnosis and therapy of thyroid disorders 

may also generate ROS in the thyroid. Non-protein thiols 

(reduced glutathione, GSH) showed an elevation of 16% at 

24 hours, but later declined by 15% by day 18 after 3% KBq 

of 1-131 (Sadani and Nadkarni, 1997).   

        In cancerous tissue glutathione reductase don't changed 

Seven et al. (1997 and 1999) who reported that no change 

of GSSG Rd in blood of patients with laryngeal carcinoma 
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       However Namyslowski et al., (2003); Uslu et al., 

(2003); Inci et al., (2003) and Srivastava et al., (2009) in-

vestigated the oxidative strees in laryngeal cancer and can-

cer – free adjacent tissues glutathione reductase and found 

that (GSSG Rd) activity was significantly decreased in the 

cancer tissue. 

3 - Lipid peroxidation (LPO) and radiation effects:- 

 Radiation injury of lipids in vitro and in vivo occurs 

primarily through peroxidation by free radical attack at the 

double bonds and carbonyls (Raleigh, 1987).                

Biomembranes rich in polyunsaturated fatty acids and lipo-

proteins are capable to be attached by free radical generated 

from the superoxide generating system, resulting in cascade 

of oxidative events that terminated with a variety of degra-

dation product including short chain fatty acid derivatives 

hydroperoxides, dioxedance and the biproduct malonalde-

hyde. The latter is documented for its mutagenicity as it 

crosslinks with a variety of molecules including DNA (Mu-

kai and Goldstein, 1976; Weiss, 1986). 

 Lipid peroxidation is a complex process, character-

ized by three distinct phases, initiation, propagation and 

termination. 
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a. The first phase is the initiation of lipid peroxidation: 

 In this phase the process of peroxidation may be me-

diated by three possible initial events (Walden and Far-

zaneh, 1990). Initiation may occur enzymatically, as with 

cyclooxygenase and lipoxygenase enzymes, and requires 

molecular oxygen and ferric cofactors. Radiation-induced 

lipid peroxidation is initiated by direct or indirect ionization 

or by free radicals attack. The primary radical species in-

volved are the hydroxyl and superoxide radicals (Edwards 

et al., 1984). 

 Lipid peroxidation is affected by the lipid structure, 

composition the presence of oxygen and antioxidants, pH-

value, temperature and by the conditions of irradiation. In-

creasing the number of double bonds in the lipid carbon 

backbone enhanced its susceptibility to free radical oxida-

tion in solution. On the other hand, with increased rate of 

radical formation, the risk of radical interaction and neu-

tralization increases. Therefore, unlike other radiation-

induced molecular injury processes, greater lipid peroxida-

tion product yield is obtained with lower radiation doses and 

exposure rates. 
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 Fridovich and Porter (1981); Gutteridge (1982)  

noticed that the superoxide generating system stimulate the 

peroxidation of fatty acids of temperature. They suggested 

that peroxidation was stimulated by OH radicals formed 

from the interaction between O˚2 and its dismutation prod-

uct H2O2, the reaction being catalyzed by copper ions. 

b. The second phase is propagation of lipid peroxidation: 

The second phase is propagation of lipid Peroxida-

tion, which is a chain reaction that the interaction of the li-

pid radical with another organic molecule results in conver-

sion of that organic molecule to the free radical state and 

propagation of damage. 

The autoxidation is a chain reaction, in which a trans-

fer of energy from an excited molecule to its neighbor in the 

chain occurs repeatedly. During such a transfer, superoxide 

oxygen (O˚2) becomes bound to the fatty acid molecule gen-

erating a peroxy free radical (ROO˚). The latter have suffi-

cient oxidizing potential to attack the allylic hydrogen from 

a fatty acid molecule, to form the hydroperoxide ROOH and 

a new alkyl radical as follows: 

                    ROO` + RH → ROOH + R` 
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In this manner the autocatalytic cycle will continue to prop-

agate lipid peroxidation (Wills, 1966). 

c. The last phase is the termination phase of lipid per-

oxidation: 

In this last phase chain reaction are terminated by fol-

lowing reaction collision of two radical species to form non 

radical products                  R` + R` → RR 

              ROO` + ROO` → O2 + ROOR 

                   ROO` + R` → ROOR 

 However, accumulated products of the above reac-

tions may themselves be reactive. The self reaction of two 

peroxy radicals (2ROO)` can be a source of singlet oxygen, 

which can then attack Polyunsaturated fatty acid to form 

hydroperoxides, and dioxietanes  (Boveris et al., 1981). 

Some authors reported that ionizing radiation caused sig-

nificant increase in lipid peroxidation Kang-Xin et al., 

(1989); Paranich et al.(1990); Baraboi et al. (1990); Kale 

and Sitaswad (1990); Bose et al.,(1990); Hirotsugu, 

(1992), Jiangui and Sun (1993),  and Wang-Chondao et 

al. (1993).                                    

Also, some authors observed that significant increase in the 
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level of lipid peroxidation as compared between patients 

with laryngeal carcinoma and control group. Seven et al., 

(1997 and 1999); Zalewski et al. (2000); Olszewski et al. 

(2001); Inci et al. (2003) and  Uslu et al. (2003). Moreover 

Srivastava et al., (2009) Found that Lipid peroxidation sig-

nificantly increase in different stages of cervical cancer. 

However Yigitbasi et al. (2000) found that no significant 

difference in Malondialdehyde (MDA) levels of patients 

with laryngeal squamous cell carcinoma than in the normal 

tissue.   

4 - Total protein content and radiation effect:-  

 Many studies concerning the relationship between the 

total protein content and tumors had been done. Saroja et 

al., (1989) observed an increased level in serum total protein 

in patients with gastrointestinal cancer as compared to the 

control. Similarly Dommisch et al. (1989) observed that 

there was an increase (10 to 30 fold )in serum albumin and 

total protein in patients with gastrointestinal carcinoma. 

However, Wan-Jmf et al. (1993) reported that the presence 

of tumor significantly reduced protein kinetics, flux, synthe-

sis, breakdown and oxidation. Moreover, Vincze et al. 

(1993) reported that there were no differences in serum total 

 

 

46



Review of literature    

protein of 33 patients with different types of malignancy as 

compared with 6 healthy controls. 

        Ionizing radiation has no significant effect on total pro-

tein; El-Kashef and Saada (1985) found that there was no 

significant alteration in the soluble protein content in the 

liver of rat exposed to 6 Gy-of-whole body γ-radiation.  

On the other side Roesler and Reichel (1967); Tukhlayev 

and Tadzh (1972); Manciulea et al. (1978); Reddy and 

Sasira (1980); Hasan and Habibullah (1980); Maklina 

and Abusina (1981); Mohamed and Selim (1981); Has-

san and Chaturvedi (1983); Roushdy et al. (1984); Hau 

(1989); El-Kashef and Saada (1988); Aly (1991) and Ab-

bady (1994) found significant decrease in the concentration 

of serum protein in rats after 2, 3, 4 and 5 weeks with a total 

cumulative doses up to 6, 9, 12 and 15 Gy respectively.                                              

However, Srinivasan et al., (1985); Abdel Azeem (1987) 

and Mahdy (1991) showed that whole body γ-irradiation of 

mice with 600R induced an increase in liver protein biosyn-

thesis and liver protein content after 1 and 3 days of irradia-

tion, but after 7 days a decrease was recorded.  
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1) Subject and methods 

 Tissue samples: 

      Samples (blood and laryngeal tissues) were obtained 

from laryngeal cancer patients receiving treatment after 

underwent surgery at the National Cancer Institute (NCI)   

Cairo University Located in Cairo City. The patients 

were received medical care in NCI and special records 

were registered concerning to the pathology report, med-

ical history, some of habits, type of treatments, and sex 

as well as the age for each patients. 

       The samples were collected from 50 patients suffer-

ing from laryngeal cancer; 30 samples paraffin embed-

ded tissue and 20 samples fresh biopsy tissue kept under 

high freezing temperature (-86°C) for analysis, beside 20 

samples of normal tissues adjacent to the malignant area 

were taken after removing the infected tissue. 

Blood samples: 

    From 25 laryngeal cancer patients, blood samples were 

taken from anticubital vein.  Moreover, blood sample were 

collected from 20 volunteers and considered as control and 

prepared for molecular investigation and biochemical  
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analysis. Molecular investigations were carried out in blood 

fresh and embedded tissue while biochemical analyses were 

done only in blood and fresh tissue. 

Reagents:  
  1.1-DNA extraction reagents: 

         Genomic DNA was prepared from blood and tis-

sues of laryngeal cancer patients using DNA isolation 

kits from Qiagen (QIAamp DNA Mini Kit only) accord-

ing to the manufacturer’s instructions (Tcuboi, 1974). 

The following reagents were prepared    

 1- Xylene from Sigma (Sant polis,USA) for dissolved 

paraffin. 

 2- Absolute ethanol from Sigma (Sant polis, USA) for 

wash the trace of xylene 

 3- Liquid nitrogen to help in grind the tissues (for frozen 

the tissue). 

 4- QIAgen Proteinase K (stored at 2–8°C or –20°C) (for 

lysis the tissues especially protein).  

 5- Buffer AL (stored at room temperature, 15–25°C). 

Buffer AL was mixed thoroughly by shaking before use. 

Buffer AL is stable for 1 year when stored at room tem-

perature (for lysis the tissues). 

 6- QIAamp Spin Columns (for adhering DNA on its 
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membrane).  

7- Buffer AW1 (store at room temperature, 15–25°C). 

Buffer AW1 is supplied as a concentrate. Before using 

for the first time, to (19 ml) AW1 concentrate add (25 

ml) Ethanol to Final volumes (44 ml). Buffer AW1 is 

stable for 1 year when stored closed at room temperature 

(for washing). 

8- Buffer AW2* store at room temperature,(15–25°C) 

Buffer AW2 is supplied as a concentrate. Before using 

for the first time, to (13 ml) AW2 concentrate add (30 

ml) Ethanol to Final volume (43 ml). Buffer AW2 is sta-

ble for 1 year when stored closed at room temperature 

(for washing). 

9- Equilibrate Buffer AE (for elution DNA). If a precipi-

tate has formed in tissue lysis buffer (ATL) or lysis 

buffer (AL), dissolve by incubating at 56°C. 

1.2- Gel electrophoresis reagents were prepared which 

represents:  

  1. Running buffer 5oX Tris acetate EDTA (TAE): 

 242g tris base - 57.1 ml glacial acetic acid- 18.61 g 

EDTA. to 1 liter with distilled water (to dissolve the gel). 
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 2. Loading buffer: 

  Sucrose 40% (w/v) - 0.25 % Bromophenol blue - 0.25 % 

xylene cyanol (to load the samples) 

  3. Ethidum bromide:  

  0.5 µg of ethidum bromide dissolved in 1 ml distilled 

water (to visualize the DNA).  

  4. 1.5 % Agarose gel: 

      1.5 gm Agarose - 100 ml 1 TAE buffer (to run the DNA) 

1.3- PCR reagents for PCR technique represent the         

following: 

   1-Master mix 5 X consists of: 

 A- Taq polymerase (to build new strand) 

 B- Reaction buffer consists of (adjust pH to Taq work): 

            500 M KCl - 100 M Tris - 1% triton 

 C- Magnesium Chloride 25 mM (to optimize condition 

for Taq) 

 D- Deoxynucleotide: 100 mM DATP, DCTP, DGTP, 

DTTP (unit for build new strand).  

   2- Primers: 

           The primer select according to (Barnard et al. 

2003) to screen the exons 5,6,7,8, in P53 that represent 

the most mutations expected Toguchida et al. (1992). 

The primers are listed in Table 2 (to initiate the reaction). 
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Table (2): Forward (F) and reverse (R) primers for po-

lymerase chain reaction (PCR) amplification of exons 

from 5 to 8 of P53.  
Primer                  Sequence                               Annealing 

temperature 

Exon  5 ′ F 5′ TTA TCT GTT CAC TTG TGC CC 3 ′     58 

Exon  5 ′R 5′ TCA TGT GCT GTG ACT GCT TG 3 ′    58 

   

Exon   6 F 5′ ACG ACA GGG CTG GTT GCC CA 3 

′ 
    64 

Exon   6 R 5′ CTC CCA GAC ACC CCA GTT GC 3 ′     64 

   

Exon   7 F 5′ GGC CTC ATC TTG GGC CTG TG  3 ′     64 

Exon   7 R 5′ CAG TGT GCA GGG TGG CAA GT 3 

′ 
    64 

   

Exon    8 F 5′ CTG CCT CTT GCT TCT CTT TT 3 ′     58 

Exon    8 R 5′ TCT CCT CCA CCC CCT CTT GT 3 ′     58 

     

   3- Mineral oil: 

1.4 - Single Strand Confirmation Polymorphisms: 
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      -  The following reagent were prepared 

  1- Acrylamide 30%  

          29 g acrylamide -1 g Bis- acrylamide -100 ml water  

       (To run the PCR product).The solution was filtrated 

and then stored in dark bottles at 4ºC.                                                                                   

2-Ammonium persulphate 

       0.3 g Ammonium persulphate -10 ml water (to polym              

          erization. 

   3- 10 X TBE-buffer 

      108 g Tris - 55 g Boric acid - 7.4 g EDTA - 1000 ml wa-

ter PH 8.3 (to dissolve the gel). 

   4- Stop solution 

      95 % formamide - 20 m M EDTA - 0.005 % Bromo –

phenol blue- 0.005 % xylene cyanol (to help in denaturate 

the DNA). 

   5- Poly-acrylamide gel electrophoresis (Page gel) 6% 

    40 ml distilled water -18 ml 30% Acrylamide- 4 ml 10% 

TBE - 1.3ml 3% ammonium per sulphate -3.3 ml glycerol 

100 µl Temed . 

   6- Silver Staining reagents. 

          1- Sodium Hydroxide (stock) 

                45 g Sodium hydroxide - 300 ml water 

          2- Sodium Borohydrate  
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                 0.3 Sodium borohydrate - 300 ml water. 

          3- Solution 1: 

             100 ml Ethanol (10%) -5 ml Acetic acid (0.5%) - 

895 ml distilled water (for preparing the gel for stain). 

4- Solution 2: 

                 1 g Silver nitrate -1000 ml distilled water (for 

stain gel).         

          5- Solution 3: 

              60 ml Sodium hydroxide (stock) - 60 ml Sodium 

borohydrate (stock) - 2.4 ml Formaldehyde - Water up to 

600 ml (for developer).  

          6- Solution 4 

              7.5 g Sodium carbonate - 1000 ml distilled water. 

      Solution 1 and 2 are stable for 1 weak. 

     Solution 3 prepared fresh as needed (for fixation) 

1.5- Solution reagent for PCR products extraction from 

Acrylamide reagents: 

              1-Crush and soak solution 

       Prepare 500 mM ammonium acetate (NH4OAC) by 

weighing 33g NH4OAC - 0.1% sodium dodecyl sulphate 

(SDS) 0.1g SDS - 0.1 Mm ethylene diamine tetra-acetic acid 

(EDTA) 20 µl 500 Mm EDTA- Up to 100 with distilled  

water. 
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 Store at room temperature (for crush and soak the gel)  

           2- M NaOAc PH 5.2 

      24.6 g anhydrous sodium acetate- 52ml acetic acid and 

bring up to 100 with distilled water. 

Store at room temperature (for precipitate DNA)  

            Other reagents used: 0.22 µm disposable micro tip 

filter (syringe type) - Blue tips with melted tips to serve as 

pestle for crushing acrylamide.   

2- Methods: 

1- Molecular Biology Technique 

1 .1- DNA extraction from tissues:              

         All centrifugation steps should be carried out at room 

temperature. The QlAamp DNA Mini Kit (Qlagen Inc.,   

Valencia. CA. USA). Procedure requires no mechanical       

disruption of the tissue sample, but lysis time would be    

reduced if the sample was ground in liquid nitrogen. 

1- Take 25 mg from tissues and add 300μl xylene and in-

cubate 5 minutes with constant gentle mixing at room 

temperature. 

    2- Centrifuge at 17.300 Rcf x g for 3 minute and discard 

the xylene. 

  3- Repeat step 1and 2 twice (for total of 3 washes) 

  4- Add 300 ml 100% ethanol and incubate 5 minutes 
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with constant gentle mixing at room temperature.                                              

  5- Centrifuge at 17.300 Rcf x g for 3 minutes and dis-

card the ethanol.  

  6- Repeat steps 4and 5 (for total of 2 washes). 

  7- Ground the last tissue in mortar with liquid nitrogen. 

Transfer the powder derived from 25 mg of tissue to a 

1.5 ml micro centrifuge tube, and adds 180 μl of tissue 

lysis buffer (ATL).1 mg of tissue will yield approxi-

mately 0.2–1.2 μg of DNA. 

  8- Add 20 μl Proteinase K, mix by vortexing, and incu-

bate at 56°C until the tissue is completely lysed. Vortex 

occasionally during incubation on a rocking platform. 

Lysis time varies depending on the type of tissue proc-

essed, for laryngeal cancer tissues. Lysis overnight is 

usually completed. 

  9- Briefly centrifuge the 1.5 ml micro centrifuge tube to 

remove drops from the inside of the lid. Add 200 μl lysis 

buffer( AL) to the sample, mix by pulse-vortexing for 15 

sec, and incubate at 70°C for 10 min. Briefly centrifuge 

the 1.5 ml micro centrifuge tube to remove drops from 

inside the lid. It is essential that the sample and buffer 

AL are mixed thoroughly to yield a homogeneous solu-

tion. 
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 10- Add 200 μl ethanol (96–100%) to the sample, and 

mix by pulse-vortexing for 15 sec. After mixing, briefly 

centrifuge the 1.5 ml micro centrifuge tube to remove 

drops from inside the lid.  

11- Carefully apply the mixture from step 4 (including 

the precipitate) to the QIAamp Spin Column (in a 2 ml 

collection tube) without wetting the rim. Close the cap, 

and centrifuge at 6000 x g ((9880 Rcf x g)) for 1 min. 

Place the QIAamp Spin Column in a clean 2 ml collec-

tion tube, and discard the tube containing the filtrate. 

Centrifugation is performed at 6000 x g (9880 Rcf x g) 

.solution has not completely passed through the mem-

brane, centrifuge again at a higher speed until all the so-

lution has passed through. 

  12- Carefully open the QIAamp Spin Column and add 

500 μl Buffer AW1 without wetting the rim. Close the 

cap, and centrifuge at 6000 x g (9880 Rcf x g) for 1 min. 

Place the QIAamp Spin Column in a clean 2 ml collec-

tion tube, and discard the collection tube containing the 

filtrate. 

  13- Carefully open the QIAamp Spin Column and add 

500 μl Buffer AW2 without wetting the rim. Close the 

cap and centrifuge at full speed (20,000 x g;17.300 Rcf 

57

 

 



Subject and Methods    

xg ) for 3 min.  

  14- Place the QIAamp Spin Column in a clean 1.5 ml 

microcentrifuge tube, and discard the collection tube 

containing the filtrate. Carefully open the QIAamp. Spin 

Column and add 200 μl buffer AE or distilled water. In-

cubate at room temperature for 5 min, and then centri-

fuge at 8000 rpm for 1 min.                                                                                    

- DNA extraction from blood: 

         Pippet 20µl QIAGEN Proteinase k into the bottom 

of a 1.5 ml microcentrifuge tube. Add 200 µl samples 

(whole blood) to the microcentrifuge tube. 

Add 200µl Buffer AL to the samples. Mix by pulse-

vortexing for 15sec. Incubate at 56 °C for 10 min. 

Briefly centrifuge the 1.5 ml microcentrifuge tube to re-

move drops from the inside of the lid. 

Add 200  µl ethanol (96-100%) to the samples, and mix 

again by pulse -vortexing for 15 sec. after mixing Briefly 

centrifuge the 1.5 ml microcentrifuge tube to remove 

drops from the inside of the lid. 

Complete from step 11 DNA extraction as for tissue. 

2.2- Determination the DNA concentration. 

        Dilution, mix 5 µl of DNA sample with 100µl wa-

ter, read Optical   Density (OD) on UV.spectrophotome-
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ter at 260 nm. 

    1 OD = 30 µg /ml, Formula to determine DNA con-

centration: 

      OD x 40 x dilution = µg /ml DNA. (For DNA) 

2.3 - Determination of the DNA quality and PCR                    

                  product. 

2.3.1- Preparation of agarose gel: 

       1- Choose a beaker that is 2-4 time the volume of the 

solution 

      2- Add room temperature buffer and stir bar to the 

beaker. 

      3- Sprinkle in the premeasured agarose powder while 

the solution is rapidly stirred to prevent the formation of 

clumps 

      4- Weigh the beaker and solution before heating. 

      5- Cover the beaker with plastic wrap. 

      6- Pierce a small hole in the plastic wrap for ventila-

tion. 

      7- Bring the solution to a boil while stirring. 

       8-Maintain gentle boiling until the agarose is dis-

solved (approximately 5 Minutes).                            

      9- Add sufficient hot distilled water to obtain the   

initial weight. 
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      10- Mix thoroughly. 

      11- Cool the solution to 50-60˚C prior to casting. 

      12- While the agarose solution is cooling, add      

ethidium bromide to a final concentration of 0.5 µg/ml to 

the solution. 

  2.3. 2- Horizontal gel casting instructions. 

      1- While the agarose gel solution is cooling: 

          A- Assemble the agarose gel casting tray. 

          B- Level the casting tray prior to pouring the aga-

rose  gel solution. 

          C- Check the combs teeth for residual dried aga-

rose. Dried agarose can be removed by scrubbing the 

comb teeth with a lint-free tissue soaked in hot distilled 

water 

          D- Allow a small space (approximately 0.5 -1 mm)       

between the bottom of the comb teeth and the casting 

tray. 

     2- Pour the agarose solution into the gel tray. 

     3- Replace the comb (s). 

     4- Allow the agarose to gel at room temperature for 

30 minutes. 

     5- Once the agarose gel is set, flood with running 

buffer. 
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     6- Slowly remove the comb. 

     7- Place the gel casting tray into the electrophoresis 

chamber. 

      8- Fill the chamber with running buffer until the buf-

fer reaches 3-5 mm over the surface of the gel. 

9- Gently flush the well out with electrophoresis buffer 

using a Pasteur pipette to remove loose gel fragments 

prior to loading the samples. 

    10- Mix 20ng DNA with 3µl of loading buffer and 

load on well. 

    11- The agarose gel was located so that the wells were 

at the negative pole to allow the negatively charged 

DNA to migrate in the gel towards the positive pole run 

the gel at 17 V/cm (interelectrode distance) 

    12- Run the agarose gel for approximately 1 hour. 

    13-The agarose gel was then visualized on the transil-

luminator under UV and Photographed by Polaroid cam-

era loaded with Polaroid film. 

    14- Interpretation of the results: 

         The absence of any detectable amplified product 

(S) in the negative control signifies the absence of carry-

over contamination. The detection of an amplicon (am-

plified product) of the required base pair in the positive 
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control, corresponding to the expected amplified gene 

indicates the fidelity of PCR components. The samples 

were considered positive if similar amplicon was de-

tected 

2-4-PCR amplifications: 

       DNA obtained from both the tumor biopsy samples 

as well as from all blood samples was used as templates 

in a PCR reaction.  Primers used to amplify were listed 

in table 2. 

  1-PCR Mixture  

              In one microtube (0.5ml) put 10 µl of 5x master 

mix 2 µl of forward Primer, and 2 µl of reverse primer, 5 µl 

of DNA template and complete the volume to 50 µl by wa-

ter, mix and overlay with 50µl of  mineral oil    

2-PCR program: 

1- First step, denature at 95°C for 10 minutes,                              

2- second step denature at 95°C for one minutes,           

3- third step annealing at the respective primer tempera-

ture for one minute,                                                                             

4- fourth step extension at the 72°C, for one minute re-

peat steps 2 – 4 (35 times).                                              

5-  Finally extension at 72°C for 10 minutes. 

All PCR amplification was performed at standard heat-
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ing lid temperature of 105°C. Whenever difficulties were 

encountered with PCR amplification the addition of BSA 

(to final concentration of 10 µM) solved this problem. 

2-5-Single Strand Confirmation Polymorphisms (Orita 

et al., 1989): 

 2-5-1-Preparing and running vertical poly-acrylamid 

gel: 

1- Use clean glass plates. Clean with soap and water, 

rinse with distilled water and dry. 

2- Wipe the plates with ethanol and a lint–free tissue.   

3- Place two side spacers on the back plate. 

4- Place at the bottom of the back plate in contact with 

the spacers on each side. 

 5-Clamp the glass plates together 

 6- Pour poly-acrylamid gel leave 1 hour to set. 

 7- Remove bottom tape and attach plates to electropho-

resis unit. 

 8- Fill electrophoresis tanks with 0.6 x TBE-buffer. 

 9- Clean the well thoroughly using a syringe and needle. 

 10- Pre-run for 10 min at 20 W with bench-top fan in 

front of electrophoresis unit.  

 11- Prepare samples-mix 5 µl stop solution with 5 µl of 

PCR-product. 
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 12- Heat denature at 95°C for 2 minutes –snap freeze on ice. 

 13- Load 5 µl of samples and 5 µl of marker onto gel. 

  14- Electrophoreses at 20 W in 0.6X TBE-buffer for ±3 

hours. 

  15- Detach the plates from the electrophoresis unit re-

move tape and silver stain gel. 

   2-5-2- Silver stain method(Orita et al., 1989): 

    1- Fix the gel for 8 minutes in solution 1-shake gently. 

    2- Pour off-wash with water. 

    3- Incubate for 10 min in solution 2. 

    4- Pour off –wash 2 times with water. 

    5- Incubate for 20 minutes in solution 3-shake gently. 

    6- Quench the reaction by washing the gel in solution 

4 for 10 minutes. 

2-6- PCR products purification from polyacrylamide                                           

    1- Cut out the desired band from the acryl amide. 

    2- Crush the acrylamide with a 1000µl tip with a 

melted end to resemble a pestle for eppendorf. 

    3- Add 1ml crush and soak solution and incubate 

overnight at 37º C. 

    4- Spin in the microfuge for 10 minutes at 14000 rpm 

Remove as much liquid as possible and add another 500 

µl of crush and soak solution. 
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    5- Repeat the spin and pool the recovered supernatant. 

    6- Add 0.1volume of 3M sodium acetate (NaOAc), 

2.5volume of ethyl alcohol and Glycogen. 

     7- Spin in the microfuge for 10 minutes at17.300Rcf 

x g, discarded the supernatant, wash twice with 70% 

ethyl alcohol and dry. 

     8- Resuspend in 20 microliters TE. 

2-7- DNA sequencing 

         Principle 

        DNA sequencing experiments determine the order 

of the bases in a DNA sample (Pilt and Saunders, 

2000). DNA polymerase copies single stranded DNA 

template by adding nucleotides to a growing chain (ex-

tension product). Chain elongation occurs at the 3' end of 

a primer which is an oligonucleotide that annaels to the 

template, the extension products grow by the formation 

of a phosphodiester bridge between the 3' hydroxyl 

group at the growing end of the primer and 5'-phosphate 

group of the incoming deoxynucleotide (Watson et al., 

1992) and growth is in 5'-3' direction. In the PE Applied 

Biosystem Strategy for automated sequencing, fluores-

cent dye labels are incorporated into DNA extension 

products by using 3'-dye labeled dideoxynucleotide tri-
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phosphate dye terminator. Then PE Applied Biosystem 

DNA sequencers detect fluorescence from four different 

dyes that are used to identify A, C, G and T extension 

products. Each dye emits light at a different wavelength 

when excited by an argon ion laser. The four different 

colors and their corresponding four bases can be detected 

and distinguished in a single capillary injection   (Trai-

nor, 1990). 

2) Biochemical investigations  

     For fresh blood samples as fresh laryngeal cancer tis-

sues, the following parameters were determined. 

1- Estimation of superoxide dismutase (SOD) activity. 

2- Estimation of glutathione reductase (GSSG Rd) activity. 

3- Estimation of lipid peroxidation content. 

4- Estimation of total protein in plasma and free protein 

content in laryngeal cancer tissue will be done.  

1- Estimation of superoxide dismutase (SOD) activity. 

         According to Minami, and Yoshikawa, (1979).  

       Reagents: 

1) Tris Cacodylic buffer, pH 8.2 

46mMNa Cacodylic acid was added to 5mM Diethylene 

triamine penta acetic acid (DTPA) pH 3.5it was adjusted 

by Hydroxy methyl amino methan. 
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2) Nitroblue tetrazolium (NBT) 0.98mM. 

3) Triton x 100.  

4) Pyrogallol 0.9 mM per 1M Hcl. 

5) Formic acid 2M in (16% triton). 

6) Standard solution SOD. 

A- Blood samples were treated with heparin to prevent 

coagulation, 0.1ml of heparinized blood was hemolyzed 

by adding 0.9ml of cold water (4°C). Hemoglobin was 

removed by adding 0.25ml of chloroform and 0.5ml of 

ethanol with vigorous mixing .the mixture was centri-

fuged at 18000xg for 60min. The clear supernatant was 

used for SOD.                                    

B- The laryngeal cancer tissue were homogenized in 

20mM phosphate buffer pH7.6 (2%w/v), 5ml of the ho-

mogenate was shaken vigorously with 5ml mixture of 

ethanol and chloroform (3:2v/v) for 3min in order to re-

move the substance disturbing SOD assay, then 5ml ali-

quot of the organic mixture was centrifuged for 60min at 

15000xg using a cooling centrifuge. 

  -To 0.25ml of supernatant the following reagents were 

added respectively, 0.5 ml of tris cacodylic buffer, 0.1ml 

16% triton x-100 and 0.25ml NBT.  

  -The reaction was started by the addition of 0.01ml di-
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lute pyrogallol and then incubated for 5min at 37°C.  

  -The reaction was stopped by addition of 0.3 ml 2M 

formic buffer, the colour developed was determined at 

wave length 450nm by using  Beckman Model 24-

spectrophotometer. 

Standard Curve: 

        Different concentrations of standard superoxide 

dismutase extracted from bovine blood were used instead 

of blood samples. The optical density was plotted against 

the concentration of superoxide dismutase.  

2- Estimation of glutathione reductase (GSSG Rd)     

activity. 

           Glutathione reductase was determined following the 

method reported by Beutler et al., (1963).  

Reagents: 

1- Precipitating Solution: 

            1.67gm. glacial metaphoric acid (a mixture of 

HPO3and Napo3 + 0.2gm disodium ethylene diamine te-

tradcitic acid (EDTA) and 30 gm. of sodium chloride per 

100 ml. of  distilled water. This solution is stable for ap-

proximately 3 weeks at 4° C. 

2-   Phosphate solution:  

          0.3M Na2HPO4 solution was prepared in dist. 
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Water. This solution is stable indefinitely unless mold 

forms.  If crystals develop during storage at 4° C, these 

may be dissolved by heating. 

3-   DTNB reagent: 

       40 mg 5, 5'dithiobis- (2-nitrobenzoic acid) per100 

ml of 1% sodium citrate. Sodium citrate has been se-

lected for convenience, since its pH is appropriate both 

for the solubility and stability of the reagent. A phos-

phate buffer pH 7 to 8 may also be used. The DTNB re-

agent is stable for Glutathione at least 13 weeks in the re-

frigerator. 

      Procedure: 

The develop color was measured at (412) nm in Beck-

man –Model-24 –spectrophotometer. 

         Reagent Blank  Test  

1         Sample   0.2ml 

2 Distilled water  2ml 1.8ml 

3 The precipiting solution 3ml 3ml 

 Allow the stand for (5)min. the 

filter 

  

4               Filtate (2)ml (2)ml 

5 Sodium phosphate buffer (0.3)m. (8)ml (8)ml 

6             DTNB ( 0.04 % ) (1)ml (1)ml 

The results were calculated by applying the following equation: 
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For Blood: 
         GSSGRd =O.D.T./O.D.ST.X 5/2 X11 /2 X307 X100X E mg % 

    For Tissue 
         GSSG Rd =O.D.T./O.D.ST.X 5/2X11/2 X 307X 100X Emg. 

wet. Tissue  

        E is correction factor =0.542 

       Molecular weight of glutathione = 307 

3- Estimation of lipid peroxidation content. 

          The determination of lipid peroxidation was carried 

out according to Yoshioka et al. (1979).  
     Principle: 

    This method is based on the measurement of malon-

dialdehyde (MDA) as one of the main end products of  

lipid peroxidation by the use of thiobarbituric acid. 

  Reagent:  

Lipid peroxides were induced in laryngeal cancer cells 

and blood by the following inducers: 

   1. Trichloro acetic acid analar (Merk) (20%). 

   2. Thiobarbituric acid analar(Sigma) (0.67%). 

   3. N-butyl alcohol analar (Merk). 

   4. 1, 1, 3, 3 -tetra-ethoxypropane analar (Sigma).  

 

 

 

70

 

 



Subject and Methods    

 

 Reagent Blank Test 

1 Sample ……….. 0.5ml 

2 Trichloroacetic acid (20%) 205 ml 2.5 ml 

       Shaked well 

3 Thiobarbituric acid(0.67%) 1ml 1ml 

    The mixture was shaked well and heated for 30 min. in  

              boiling water – bath then cooling rapidly 

4 N-butyle-alcohol 4ml 4ml 

  -The tubes were centrifuged at 3000 r.p.m. for 10 min. 

  -The opticale density was measured at 535 nm.  

  -The amount of lipid peroxidation was calculated using     

      the standard curve. 

Preparation of standard: 

  The same procedure as mentioned above was carried 

out, but instead of plasma or tissue concentration from 

10 µ moles of 1, 1, 3, 3, tetraethoxypropane was used. 

Calculation: 

1-Blood: 

 

 
Conc. of MDA=

O.D. of test 

O.D. of standard
X Conc.of standard X

1

Dilution factor 
= µmol/L

2-Tissue: 
    Conc. of lipid peroxidation= O.D.T. /O.D. st. X conc. of dilution 

nm/g wet tissue. 
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4- Estimation of total protein in blood. 

       Serum total protein was determined using kits of 

Randox Company according to Henry and Harper, 

clinical chemistry New York 1964. 

Principle: Cupric ions in an alkaline medium interact 

with protein peptide bonds resulting in the formation of a 

colored complex. 

Sample:    Heparinized plasma  

Reagents 

Reagent 1           Potein standard       6.00 g/dl 

Reagent 2           NaOH                          0.2N 

Biuret            K-Na-tartarate           18 mmol/l     

Reagent            Pot. iodide                 12 mmol/l 

                         Cupric sulfate             6.0 mmol/l 

    Storage and Stability 

All reagents are ready for use and stable up to the expiry 

date given on label when stored at 2-8°C 

Sample Preparation:          Serum or plasma 

Procedure  

. Wavelength                                  546 nm (530-570) 

. Optical path                                 1 cm 

. Incubation temperature              20-25°C 

.Zero adjustment                          Reagent blank 
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 Blank Standard Sample 

Reagent 2 1.0 ml 1.0 ml 1.0 ml 

Standard 

(R1) 

------- 20µl ------- 

Sample ------- ------- 20µl 

Mix and incubate for 5 minutes at 20-25°C.Measure absorb-

ance of sample (A sample) and standard (A standard) 

against reagent blank. 

The color intensity is stable for 8 hours  

Calculation: 

Total protein concentration =A sample/A standard 

5- Estimation of free protein in tissue. 

    Free protein determination was carried out by the me-

thod of Daughaday et al., (1952) as follows:  

Reagents: 

   -Alkaline Tartarate: 

     20g of sodium carbonate and 0.5g of sodium tartarate 

were dissolved in 1 liter of 0.1N sodium hydroxide. 

          -Copper sulfate solution : 

     0.1% CUSO4.5H2O was prepared in distilled water. 

           -Working Alkalin Copper Reagent: 

     45 ml alkaline tartarate reagent were mixed with 5 ml 

of the copper sulfate solution .This solution was freshly 

prepared. 

73

 

 



Subject and Methods    

               -Folin Ciocalteau Reagent: 

       Stock solution: 100g of sodium tungestate and 25g 

sodium molybdate were dissolved in 700 ml distilled wa-

ter. 5 ml of 85%   orthophosphoric acid and 100 ml of 

concentrated hydrochloric acid were then added succes-

sively .The mixture was refluxed for 10 hours .Lithium 

sulfate (150g), 50 ml of distilled water and few drops of 

bromine water were then added. The mixture was then 

boiled for 15 minutes without condenser to remove ex-

cess bromine, cooled diluted to 1 liter and filtered. 

This reagent is stable indefinitely when stored in refrig-

erator. 

        -Working solution: 

     Prepared by diluting on volume of the stock solution 

with 2 volumes of distilled water. 

         -  Standard Albumin:- 

      Standard bovine serum albumin solution was pre-

pared in distilled water (5g/dl). 

Procedure and calculation: 

     0.1ml of protein containing sample was added to 5 ml 

of the working alkaline copper reagent and allowed to 

stand for 15 minutes at room temperature. 

The diluted Folin reagent (0.5 ml) was then mixed im-
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mediately with mixture and allowed to stand 30 minutes 

at room temperature .The color intensity of samples and 

standard was measured using specoll 11 photometer at 

750 nm. 

     A blank was prepared using 0.1 ml distilled water and 

carried out through the full procedure for zero setting. 

the concentration of total protein was calculated as fol-

lows: 
               O.D.of sample         Concentration of standard              

              --------------------    X     -------------------------------- X    100 

               O.D. of standard              g sample used  

                       = mg total protein / g wt tissue. 

3 -  Histopathological Method . 

          The histopathological data obtained from National 

Cancer Institute (NCI) Cairo University Located in Cairo 

City. 

 

4 - Mutations analysis 

    Mutation analysis was done by using          

www.ncbi.nlm.nih.gov/plastn.  

5 - Statistical analysis: 
      Statistical analysis was done by use SPSS version 10 

software and P≤ 0.05 was considered statistically signifi-

cant. 
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Results    

1- Histopathology 

a. Histology by hematoxlin (H) and eosin (E) staining    

     1. Normal human Larynx 
             The normal human Larynx shows stratified squam-

ous epithelium covering fibrous stroma with blood vessels 

(Fig.3). 

 

 

 

 

 

 

 

 

 

 
Figure (3): T.S. of normal human Larynx (X100).  

 
  2. Invasive squamous cell carcinoma (ISC) 

           Malignant Invasive squamous cell carcinoma is the 

most common type of laryngeal cancer showed invasive tu-

mor formed of groups of malignant squamous cell with 

markedly degree of anaplasia and mitosis (Fig.4). 
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Figure (4): T.S. of laryngeal cancer tissue show malignant      
squamous cell (X400).  

 
2- Molecular Biology  

1- Laryngeal cancer patients and risk factors 

       In 50 Laryngeal cancer patients aged between 40-82 

years with the average age 58.5 years, were subjected to 

this study. (Table 3) shows the age and gender of pa-

tients as well as (+ve) or (-ve) smoker and cancer grade 

beside kind of treatment and other diseases. 
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Table (3): Show sex, age, smoking and other remarks for   
laryngeal cancer patients. 

 
Remarks Grade Smok-

ing 
Six / age case 

Chemotherapy/ radiotherapy 2 +ve M /52 1 

Recurrence/ chemotherapy/ ra-
diotherapy 

2 -ve M /56      
      

2 

 3 -ve M/65 3 

Recurrence/ radiotherapy 2 +ve M /52 4 

Recurrence/ radiotherapy/ metas-
tatic 

3 +ve   M /76 5 

Chemotherapy 3 +ve M /66 6 

Recurrence/ radiotherapy/ Diabe-
tes mellitus. 

3 +ve M /64 7 

Chemotherapy/  metastatic  3 +ve M 64 8 

Radiotherapy 2 +ve M /60 9 

 3 -ve M /62 10 

 2 -ve M /53 11 

Radiotherapy 3 -ve M /68 12 

Radiotherapy 1 -ve M /40 13 

Chemotherapy 1 +ve M /40 14 

 3 -ve M /70 15 

 2 -ve M /56 16 

Radiotherapy/ recurrence  3 +ve M /64 17 
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Radiotherapy 1 +ve M /45 18 

Radiotherapy/ Diabetes mellitus  1 -ve M /45 19 

 1 +ve M /35 20 

Radiotherapy 2 -ve M /56 21 

Radiotherapy 2 -ve M /55 22 

 3 +ve M /71 23 

Radiotherapy 3 -ve M /76 24 

 1 +ve M /44 25 

Chemoradiotherapy 3 -ve M /76 26 

Radiotherapy 3 +ve M /52 27 

Radiotherapy 3 -ve M /79 28 

Radiotherapy/ Hepatitis 3 +ve M /65 29 

 2 -ve F /50 30 

Radiotherapy/ metastases 1 -ve M /45 31 

Radiotherapy/ chemotherapy 2 -ve M /55 32 

Radiotherapy 3 +ve M /82 33 

Radiotherapy 3 +ve M /68 34 

 2 -ve M /52 35 

 2 -ve M /53 36 

 2 -ve M /57 37 

 1 +ve M /49 38 

 2 +ve M /55 39 
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Radiotherapy 3 -ve M /64  40 

Chemoradiotherapy/ anemia 2 +ve M /53 41 

Radiotherapy 2 -ve M /53 42 

Radiotherapy/ Diabetes mellitus/ 
blood transfusion 

2 -ve M /56 43 

Radiotherapy/ hyperblood pres-
sure 

2 +ve M /58 44 

Chemoradiotherapy/ D.M… 1 -ve F /50 45 

Chemoradiotherapy/ D.M/ ane-
mia 

2 +ve M /48 46 

 2 -ve M /59 47 

 2 -ve M /59 48 

Radiotherapy/ cough/  3 +ve M /66 49 

Radiotherapy 3 -ve M /69 50 

 Table (4) shows that, there are 22 smoking patients, 28 non 

smoking patients while in healthy groups 4 from 25 indi-

viduals only smoke. From 20 patients equal or over 60 years 

old, there is only one individual in the same age in healthy 

control. Moreover for 30 patients less than 60 years old; 6 of 

them have cancer and 24 are healthy by using Spearman 

rank correlation analysis, the results revealed that there is 

significant correlation between smoking, age and incidence 

of Laryngeal cancer.  
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Table (4): The correlation between Age, smoking and  

incidence of Laryngeal cancer 

  **Significant difference  at P ≥ 0.01 

Healthy 
group 

Laryngeal cancer  
patients 

Groups 

4** 22 Cigarette smoker 

21 28 Non-Cigarette smoker 

1** 20 Age(≥ 60 years) 

24 30 Age(< 60 years) 

2- Extraction of DNA 

 

 

 

 

 

 

3- PCR, SSCPs and DNA sequencing 

        All PCR products were verified on 1.5% agarose gel. 

The presence of any contamination can also be detected 

here, with no band in the negative lane indicating an uncon-

taminated PCR reaction. The presence of non-specific PCR 

products could also be detected here (Fig 6). These ampli-
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cons were used for further single-stranded conformations 

polymorphisms (SSCPs) analysis. 

      
     Figure 6 :Polyacrylamide  gels show (A) exon 5 PCR product 189 

bp ,(B exon 6 PCR product 201 bp, (C) exon 7 PCR product 171 
bp and   (D) exon 8 PCR product 204 bp 

SSCPs analysis shows a typical pattern consisting of a  

group of bands higher up and a single band occurring lower 

(Lane 2-10). The single lower band represent the double – 

strand DNA (dsDNA) with the upper group of bands repre-

senting the various single –stranded conformations of the 

amplified fragment of interest. 

       The upper bands often occur at different intensities, 

with the darker bands representing the predominant confor-
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mation and the lighter bands representing the less favorable 

conformations (Fig.7-12). Then the representative samples 

from each bands pattern were selected for sequencing 

(Fig.13-18). 

 

4- Mutations in Laryngeal cancer patients                                    

…..Strict criteria were used, and even the slightest shift 

from normal mobility of the bands on the SSCPs gel was 

tentatively as a candidate for sequence variation in the am-

plified products .Under these conditions band shifts were 

identified in 30% (15/50) of the tumor samples but muta-

tions detect in 10 nucleotides represent 9 tumor samples 

from 50 tumor samples by sequencing analysis (18%). 

These results indicated that the original criteria used to se-

lect mutant samples were too strict. The 20 control tissue 

samples showed no mutations .The 10 mutations observed 

occurred in 9 different patients meanwhile, one patient had 

duplicate mutations. from 10 mutations,1 deletion one base 

pair and 3 insertion one base pair .The other detected muta-

tions  found to be C----T (n=1),G----C (n=1),A----T (n=1) , 

G----T (n=1) and G----A(n=2) which represent 3 transition 

and 3 transversions (Table 5)  
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Table (5): Mutations in laryngeal cancer patients.  

Type of 
mutations 

Amino acid     
change 

Nucleotide  

alterations 
Exon 

Smok-
ing 

Sex/ 

Age 
Case 

Missense 
291 Arg→Cys       1119  G----A 

Forward (C—T)  
8 +ve M/66 6 

Missense 
280 Asp→ Val      1093     T---A 

Forward (A—T)  
8 +ve M/64 8 

Missense 202 Arg→ Pro 856  G --- C 6 -ve M/65 29 

Frame shift ----- Del C 1157 8 -ve M/45 31 

Frame shift ----- Ins A 1023 7 -ve M/55 32 

Missense 
298 Gly→ Lys        1143 C—-T 

Forward(G—A)  
8 +ve M/82 33 
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Missense 

Synony-
mous 

292 Lys → Asn 

 

297 Arg → Arg 

         1124C—A 
  

Forward (G-T )  
1139G—A 

Forward (C-T)   

8 +ve M/68 34 

Frame shift ------          Ins  C  925 6 +ve M/58 44 

Frame shift ------        Ins G   1081 8 +ve M/66 49 
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No mutations were detected in P53 exon 5, while there were 

2/10 (20 %) in P53 exon 6, 1/10(10%) in P53 exon 7 and 

7/10 (70 %) in P53 exon 8. While, 5/10 (50 %)  missense 

mutations include G----C(n=1; codon 202) P53 exon 6, G---

-A(n=2;codons 291 and 298), G----T (n=1; codon 292) and 

A----T (n=1 codon 280)  P53 exon 8 . These mutations lead 

to change the amino acid. There are also 4 frame shift muta-

tions, moreover 1/10 (10%) Synonymous mutation C----T 

(n=1; codon 297) P53 exon 8 these mutations don't lead to 

any changes in the amino acid.  

5-Effect of risk factors on mutations in Laryngeal cancer 

patients: 

     Table (6) demonstrated that there is significant relation 

between smoking and frequency of mutations in laryngeal 

cancer patients by using exact Fisher test. However, the 

same test revealed no significant relation between age and 

radiotherapy and frequency of mutations in laryngeal cancer 

patients by using exact Fisher test.  
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Table (6): The relation between Age, smoking and frequency 
of Mutations in Laryngeal cancer patients. 

Laryngeal can-
cer patients 
without muta-
tions 

Laryngeal cancer 
patients with mu-
tations 

 

Groups 

 

15 7* Cigarette smoker 

26 2 Non-Cigarette smoker 

14 6 Age(≥ 60 years) 

27 3 Age(< 60 years) 

23 8 Radiotherapy treatment 

18 1 Non-radiotherapy  
treatment 

     * Significant difference  at P ≥ 0.05            
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Figure (7): SSCPs polyacrylamide gel show lane 1 
marker lanes 2, 3, 5, 6 normal bands and lane 4 mo-
bile shift band of P53 exon 6 PCR product (201bp). 
Case no. 44. 
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Figure( 8): SSCPs polyacrylamide gel show 
lane 1 marker lanes 2, 4-9 normal bands and 
lane 3 mobile shift band of P53 exon 6 PCR 
product (201bp). Case no. 29. 
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Figure (9): SSCPs polyacrylamide gel show lane 1 
marker lanes 2, 4-9 normal bands and lane 3 mobile 
shift band of P53 exon 7 PCR product (171bp). Case 
no. 32. 
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Figure (10): SSCPs polyacrylamide gel show lane 1 marker lanes 3-
5 normal bands and lane 2 mobile shift bands of P53 exon7 PCR 
product (171bp). Case no. 46.
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Figure (11): SSCPs polyacrylamide gel show lane 1 
marker lanes 2normal band and lane 3 mobile 
shift bands of P53 exon 8 PCR product (204bp). 
Case no. 49. 
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Figure (12): SSCPs polyacrylamide gel show lane 1 marker 
lanes 2-12 normal bands and lane 13 mobile shift band of 
P53 exon 8 PCR product (204bp). Case no. 31. 
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  Figure (13): shows insertion of C at base pair 925 in exon 6 P53 
gene. Case no. 44. 

 

 

 

 

 

 

 

 

Figure (14): shows deletion of C at base pair 1157 in exon 8 P53 
gene. Case no.31.
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Figure (15): Sequence chart shows insertion of A at base pair 
1023 in exon 7 P53 gene. Case no.32. 

 

 

 

 

 

 

 

 

Figure (16): Shows base pair 1139 G-->A amino acid 297 H-->H and base pair 
1124 C-->A amino acid 292 change Lys-->Asn. Case no.34. 
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Figure (17): Shows base pair 1119 G-->A amino acid 291change 
Arg-->Cys. Case no.6. 

 

 

 

 

 

 

 

 

 

 

Figure (18): Shows base pair 1081 insertion G. Case no. 49. 
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3- Biochemical Studies: 

        The blood and tissues of control group (group A) and 
patients groups suffering from laryngeal cancer and /or   
subjected to risk factors group  B-G were investigated in  
order to estimate the superoxide dismutase SOD activity, 
and glutathione reductase (GSSG Rd) activity, as well as 
lipid peroxidation  and protein levels.                              

  The results are tabulated in tables and illustrated in        
histograms. The obtained resulted indicated that significant 
changes were recorded between control and patients. The 
presented results can be summarized as follow: 
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A) Blood estimation. 

Table (7):  Effect of radiotherapy risk of smoking factors on certain 

biochemical parameters in the blood of laryngeal cancer patients. 

Groups. SOD(U/ml) 
(mean±S.E) 

 
GSSG Rd(U/dl)
(mean±S.E) 

Lipid peroxida-
tion (µ mol/L) 
(mean±S.E 

Total Protein 
(mg/ml) 
(mean±S.E) 

A)  Control 

B)  Cancer grade І 

C)  Cancer grade ІІ 

D)  Cancer grade ІІІ 

E)Cancer+Radiotherapy 

F)  Cancer + smoking  

G)  C. + RT. + S.  

5.618±0.042 

4.522±0.127* 

4.322±0.051* 

3.987±0.098* 

4.270±0.052* 

4.328±0.045* 

4.328±0.045* 

25.36±0.475 

23.83±1.109 

22.45±0.803* 

19.93±0.580* 

21.77±0.708* 

22.08±0.846* 

22.08±0.846* 

76.36±0.85 

88.18±2.57* 

86.84±2.14* 

85.70±1.46* 

86.19±1.46* 

85.88±1.48* 

86.24±1.44* 

7.39±0.073 

7.15±0.181 

7.06±0.139 

7.33±0.201 

7.18±0.129 

7.13±0.114 

7.13±0.114 

*Significantly different from control p< 0.05. 

 

1) The activity of superoxide dismutase SOD in the blood . 

      The activity of this antioxidant enzyme in the blood of 
control group (group A) was found to be(5.618±0.042U/ml), 
table No(7).This value was significantly decreased in all pa-
tients suffering from laryngeal cancer (group B to D), where 
it reached to 4.522±0.127, 4.322±0.051 and 3.987±0.098 
U/ml in patients with grade 1, 2 and 3 respectively. 

The cancer higher grade (grade 3) is the lower SOD activity. 
A similar decrease was also found in the patients received 
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radiotherapy treatment (group E), smoked patients (group F) 
patients subjected to both smoking and radio therapy (group 
G).  The results reveal that there is no significant changes 
between the patients of all groups except the group repre-
sented patients with grade 3 which exhibit the lowest activ-
ity of SOD in their blood, reached to 3.987± 0.098 U/ml. 
Histogram no. (19). 

 

 

2) Glutathione reductase (GSSG Rd) activity in the 
blood  

       As shown in table No (7), the activity of this enzyme in 
the blood of control (group A) was found to be 
(25.36±0.475 U/dl). No significant change was recorded  
between the control and the patients with grade 1 (group B). 
The activity of GSSG Rd was found to be (23.83±1.109 
U/dl). However a significant decrease was noticed in GSSG 
Rd activity in patients with grade 2 and grade 3, where the 
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activity of this enzyme recorded a lower value than the   
control, where the activity is 22.45±0.803 and 19.93±0.580 
U/dl respectively. 

The patients of cancer grade 3 (group D) recorded the low-
est enzymatic activity (19.93±0.580 U/dl). The activity of 
GSSG Rd enzyme still significantly lower than the control 
(group A) and patients of cancer grade 1 (group B). In the 
groups C, D, E, F and G. The enzymatic activity was found 
to be 22.45±0.803, 19.93±0.580, 21.77±0.708, 22.08± 0.846 
and 22.08±0.846 U/dl respectively. 

Histogram no.(20) shows that the activity of this enzyme in 
all patients groups except cancer grade І (group B) was sig-
nificantly less than the control (group A). 

 

    

99

 



Results    

3- Lipid peroxidation in the blood. 

        As shown in table (7) the process of lipid peroxidation 
in the blood of control (groupA) was found to be 76.36±0.8 
µmol/l. The value of lipid  peroxidation in the blood of la-
ryngeal cancer patients was significantly increased in all 
studied group .This increase reached to 88.18±2.57, 
86.84±2.14, 85.70±1.46, 86.19±1.46, 85.88±1.48 and 
86.24±1.44 µmol/l. in the patients groups  B, C, D, E, F and 
G respectively.   

Histogram  no.(21) shows that the lipid peroxidation in 
blood of all cancer patients (group  B, C, D, E, F and G re-
spectively) was significantly higher than the control, but 
there is no significant difference between the patients  
groups .  
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4- Total protein in the blood. 

        General sight on the table No. (7), give a conclusion 
that there is no any significant changes in the level of blood 
protein of both control (group A)  and  patients (group B-G ) 
suffering form laryngeal cancer . The level of blood protein 
in control (group A) is 7.39±0.073 mg/ml and the protein 
level in other investigated groups B, C, D, E, F and G. is 
7.15±0.181, 7.06±0.139, 7.33±0.201, 7.18±0.129, 
7.13±0.114 mg /ml respectively,  histogram no. (22). 
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B) Tissues estimation . 

Table (8): Effect of smoking on certain biochemical parameters in 
laryngeal cancer patients tissues. 

Groups SOD 
(U/mg protein) 
(mean±S.E) 

GSSG Rd 
(U/mg protein) 

(mean±S.E) 
 

Lipid peroxidation 
(n mol/g protein ) 
(mean±S.E) 

Total Protein 
(mg/g ) 
(mean±S.E) 

A) Control 

B) Cancer grade І 

C) Cancer grade ІІ 

D) Cancer grade ІІІ

E)Cancer+ smoking

5.18±0.13 

5.52±0.16 

3.95±0.25* 

3.94±0.38* 

4.13±0.34* 

2.69±0.04 

2.08±0.06* 

1.57±0.11* 

1.14±0.11* 

1.59±0.14* 

14.77±0.33 

33.66±0.33* 

29.66±1.17* 

26.59±0.89* 

29.26±1.03* 

172.73±1.81 

163.54±1.04* 

151.32±3.66* 

164.78±4.76* 

153.71±3.80* 

*Significantly different from control p< 0.05. 

1- The superoxide dismutase activity in tissues.  

      As shown in the table (8) the activity of SOD in the tis-
sue of control (group A) was found to be 5.18±0.13 U/mg 
protein.  This value significantly different from the values of 
patients groups with cancer grade 2 (group C) and grade 3 
(group D) and patient accustomed to smoke group E. Where 
the SOD activity decreased in these groups and reached to 
3.95±0.25, 3.94±0.38 and 4.13±0.34 U/mg protein respec-
tively. These are no remarkable difference between the SOD 
activities of the investigated groups, histogram no. (23). 
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2- Glutathione reductase activity in tissue . 

     The activity of this enzyme in control (group A) was 
found to be 2.69±0.042 U/mg tissue in table (8). The activ-
ity significantly decreased in patients with cancer grade 1, 
grade 2, grade 3 and cancer patients smoking cigarette. The 
recorded activity of GSSG Rd enzyme in these groups is 
2.08±0.065, 1.57±0.112, 1.14±0.106 and 1.59±0.137 U/mg 
tissue respectively. The patients of cancer grade 3 have the 
lowest GSSG Rd activity. However the cancer patients 
grade 1 (group B) grade 2 (group C) and those whose 
smoked (group E) is still significantly less than the control 
(group A). The difference in GSSG Rd activity for group C, 
D and E was found to be significant, histogram no. (24) 
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3-Lipid peroxidation in tissue. 

        The process of lipid peroxidation  in the tissue of con-
trol (group A) was found to be 14.77±0.33 n mol/g shown in 
table (8) , this value significantly increased  reached to 
33.66±0.33, 29.59±1.17 and 26.59±0.89 n mol/g protein in  
the group B , C and D respectively . In patients with laryn-
geal cancer and smoked Cigarette reached to the higher in-
crease in (group B) cancer grade І.  The data analysis do not  
reveal any significant difference in the lipid peroxidation in 
the tissue of patients with cancer grade 1 , grade 2 grade 3 
and cancer patients smoked Cigarettes, histogram no.(25). 
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4- Total protein level in tissue.  

       As shown in table (8) the results concerning protein 
content in control (group A) is 172.73±1.81 mg/g. The pro-
tein content in the tissue of laryngeal cancer significantly 
decreased in all studied groups (group B, C, D, and E). The 
level of protein is found to be 163.54±1.04, 151.32±3.66, 
146.78±4.76 and 153.71±3.80 mg/g in these groups respec-
tively. There is no significantly difference between the lev-
els of protein in the studied groups, histogram no. (26).  
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Laryngeal cancer grades in Egyptian patients and the 
influence to certain endogenous and exogenes factors in 
both blood and tissues.   

     To obtain satisfied results about the relation between 
cancer grades and certain biochemical components, the pa-
tients were statistically analyzed. The comparison was done 
between control group and two patient groups, first patient 
group with grade I and II and second patient group with 
grade III. Table no. (9) Shows the change in SOD, GSSG 
Rd activities, lipid peroxidation and total protein. In control 
(group A), cancer group grade I and II (group B) and (group 
C) which represents patient with grade III,  
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Table (9): Values of the analyzed parameters and statistical 
comparison of laryngeal cancer blood grouped as 

grade I & II and grade III. 
 

Groups 
SOD 
(U/ml) 
(mean±S.E) 

 
GSSG Rd 
(U/dl) 
(mean±S.E)  

Lipid peroxi-
dation 
(µ mol/L) 
(mean±S.E) 

Total Protein 
(mg/ml) 
(mean±S.E) 

A) Control 

B) Grade (І & ІІ) 

C) Grade (ІІІ) 

5.618±0.042 

4.402±0.062* 

3.987±0.098* 

25.36±0.47 

23.00±0.65* 

19.93±0.58* 

76.36±0.85 

87.37±1.59* 

85.70±1.46* 

7.39±0.073 

7.10±0.107* 

7.33±0.200 

*Significantly different from control p< 0.05 

The results show that SOD activity in patients with cancer 
grade I and II significantly decreased from 5.618±0.042 to 
4.402±0.062 U/ml. This decrease was more severe in pa-
tients with cancer grade III. The activity of SOD in this 
group diminished to 3.987±0.098 U/ml, histogram no.19. 
The same results are recorded for the activity of GSSG Rd. 
The control value of this enzyme seems to be 25.36±0.47 
U/dl while the patients with grade I and II the activity of this 
enzyme decreased to 23.00±0.65 U/dl. In patient with can-
cer grade III more decrease was recorded reached to 
19.93±0.58 U/dl. The obtained data exhibit a tendency for 
more decrease in the activity of the investigated antioxidant 
enzymes. This decrease is more noticeable in patients with 
cancer with grade III than grade I and II (Histogram no.20). 
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Table (10): Values of the analyzed parameters and statistical 
significance among the groups in patients with laryngeal 
cancer in tissues. 

 

Groups SOD 
(U/mg protein) 
(mean±S.E) 

GSSG Rd 
(U/mg protein) 
(mean±S.E) 

Lipid peroxidation 
(n mol/g protein ) 
(mean±S.E) 

Total Protein 
(mg/g ) 
(mean±S.E) 

A) Control 

B) Grade І+ ІІ 

C) Grade ІІІ 

5.18±0.13 

4.21±0.27* 

3.93±0.38* 

2.69±0.046 

1.65±0.108* 

1.13±0.105* 

14.77±0.33 

30.32±1.06* 

26.59±0.89* 

172.73±1.81 

153.36±3.32*

146.77±4.76*

*Significantly different from control p< 0.05. 

 From table no. (10). the activity of SOD of control group 
(group A) was found to be 5.18±0.13U/mg. The activity in 
group B decreased to 4.21± 0.27U/mg (for patients with 
grade I and II) while the activity of SOD enzyme recorded 
more decrease 3.93±0.38 U/mg in the tissue of patients of 
cancer grade III, histogram no. (23).This attitude towards 
decreasing SOD activity also was recorded in the GSSG Rd 
enzyme activity. The activity of this enzyme is 2.69± 
0.046U/mg in control samples, but in samples taken from 
patients with cancer grade I and II this value was diminished 
to be 1.65±0.108 U/mg. More inhibition of this enzyme ac-
tivity was recorded in patients with cancer grade III, where 
the activity decreased more reaching the minimal value 
1.13±0.105 U/mg, histogram no. (24).The higher grade is 
the lower enzymatic activity of both SOD & GSSG Rd     
enzymes in larynx tissue. 
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Discussion  

       Cancer cells have two common properties, which sum-

marized in uncontrolled growth and the ability to spread to 

other body locations. Laryngeal cancer spread between both 

men and women and its incidence increased in smoking 

people (Brennan et al. 1995). Tobacco or cigarette in-

creased the stress lead on the cells and tissue as a risk factor 

increasing the probability for cancer infection.  

      Cancer diseases in general occured due to mutation in 

DNA. Mutations within P53 gene look to be frequent events 

in many cancers, Ronchetti et al., (2004). This gene play an 

important role in genome stability and DNA repair       

(Barnard et al. 2003). Exons 5-8 encoded the DNA binding 

domain of P53 where most mutations occurred in this       

region. 

     Our study manipulate the incidence of P53 mutations in  

exons 5-8 of P53 gene, as well as changes in some           

biochemical parameters such as SOD, GSSG Rd , Lipid       

peroxidation and protein level in both blood  and tissue    

patients  

  1- Molecular Biology                                                        

...Squamous cell carcinoma of the head and neck 

(HNSCC) is a heterogeneous but largely preventable     
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disease with complex molecular abnormalities. It arises 

from a premalignant progenitor followed by outgrowth of 

clonal populations associated with cumulative genetic     

alternation and phenotypic progression to invasive        

malignancy. These genetic alternations resulted due to in-

activation of multiple tumor suppressor genes as well as 

due to the activation of proto-oncogenes, including p16 

and p53 genes (Perez-ordonez et al. 2006).  

      The p53 gene play an important role as a guard against 

tumor infection, however mutation occurred in the gene will 

increase the probability to change healthy tissue to cancer-

ous These mutations were detected in histopathologically 

normal tissue with 0.5 cm or more from the nearest cancer-

ous tissue. So, P53 mutations are common in both cancer 

tissue and adjacent normal tissue and can play an important 

role in laryngeal carcinogenesis. 

       Our results indicated that a significant correlation was 

found between smoking and number of P53 mutation in la-

ryngeal cancer patients. Tobacco was associated with high 

frequency of p53 mutations in patients with squamous cell 

carcinoma of the head and neck and this agreed with the 

findings of Brennan et al. (1995) and Pfeifer et al. (2002). 

The first author explained the fact that mutations may result 
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from the aromatic amines and N-(4 (5-nitro-2-furyl)-2-

thiaxoly)    formamide, that are exist at increased level in 

urothelial cells in smoker patients  

       Also Pfeifer et al. (2002) indicated that other important 

classes of carcinogens are the polycyclic aromatic hydrocar-

bons (PAH) and nicotine-derived nitrosamine. 

      Consumption of tobacco in various forms via oral intake 

inhalation in the strong exogenous source for the generation 

of ROS. Oxidation stress activates the production of procar-

cinogenic compounds such as Benzopyrenes. In addition 

these reactants can also damage the cellular DNA (Pryor, 

1997). 

     We concluded that there is a significant correlation be-

tween smoking and the incidence of laryngeal cancer and 

this agreed with the finding of Bosetti et al. (2002); Bar-

nard et al. (2003); Dwivedi  et al. (2008) and the results of 

Cancer research UK (2009). The association of laryngeal 

cancer incidence and smoking can be considered as further 

supports for the prominent carcinogenic effect of tobacco as 

a risk factor (Tavani et al. 1994). 

It was found that tobacco smoking may elicit oxidative re-

sponse via reactive oxygen species produced by inflamma-

tory cells Mantha et al. (1993). Tobacco consumption    
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promote the processes of ROS generation. The oxidative 

stress activity can damage the DNA in cells Pryor (1997). 

The ROS are formed continuously as a result of the effect of 

biochemical reactions as well as some external factor. The 

antioxidant system could not provide complete protection 

from toxic effects of ROS which represented in oxidative 

damage to DNA leading to carcinogenesis. Our data indi-

cated that there is a close relation between smoking and la-

ryngeal cancer incidence which coincident with the finding 

of the other (Bosetti et al. 2002; Barnard et al. 2003; 

Dwivedi et al. 2008) and the finding of Cancer Research 

UK (2009).  

The present data revealed that mutations were detected in 10 

nucleotides represent 9 tumor samples from 50 tumor cases 

18%. The formed mutations were detected in exons 6, 7 and 

8 while we could not record any mutation in exon 5. Which 

is also considered as hot spot encode the DNA binding do-

main Zhang et al. (1994);  Shi et al. (1999); Saunders et 

al. (1999) and Barnard et al.  (2003). The percentage of 

mutation frequency in our study seems to be low as com-

pared by other findings 70%, 58%, 33%, 28.6%, 42% and 

25% which recorded by Shi et al. (1999); Gao et al. (1994); 

Zhang et al. (1994); Ronchetti et al. (2004); Brennan et 

al. (1995) and Barnard et al. (2003) respectively. 
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 The variation in the percentage of mutation frequencies can 

be attributed to different reasons such as the region of study, 

Brennan et al. (1995) study more exons than the exons we 

investigate or due to the using  different techniques and                                     

materials, Shi et al. (1999) or due to the different etiology 

and habit factors such as drinking alcohol and smoking 

(Cancer Research UK  2009). 

The present results indicated that most of mutations were 

point mutations and this agreed with the results of Jego et 

al. (1993) and Barnard et al. (2003) who found that de-

tected mutations in p53 gene sequence in 25% of laryngeal 

cancer tissues about 91% were single base changes and  re-

mainder were insertion. 

      In another study Gao et al. (1994) found that 55% muta-

tion frequency rate, and that most mutation were detected in 

exon 5 or exon 7.While some mutation in exons 6 and 8 

may have been missed due to the SSCP conditions used 

previously, and Soussi and Beroud (2001) 50 % of the de-

tected mutations were messense one in exon 6 codon 202, 2 

mutations in codon 291; 298 and one mutation in codon 291 

and codon 280 in exon 8. 

      Our results indicated that there is a close relation be-

tween smoking and laryngeal cancer incidence. But all these 

factors have no influence in p53 mutation frequency. We 
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found that the detected mutation in p53 exons 6 (20%), 7 

(10%) and 8 (70%) were frame shift mutation which has no 

effect on the amino acid sequence. The number of mutation 

which present in the 50 case were 10 cases classified as one 

deletion, 3 insertion, 3 transitions and 3 transversions and 

that is similar to the results of (Barnard et al. 2003) and 

(Ronchetti et al. 2004). 

        Most of mutations detected are point mutations, Jego et 

al. (1993) and Barnard, et al. (2003).The identified muta-

tion in P53 gene sequence in 25% of laryngeal cancer tissue 

of which 91% were single base changes and the remainder 

was insertion. Small insertion /deletion concerned P53 gene 

are common in esophageal cancer Vos et al. (2003). The 

P53 mutations in lung cancer are associated with smoking                                    

and appear to be G-T transversions and G-A and C-T transi-

tion Zhang et al. (1994) which represent 66% of the de-

tected mutations in our study. However most mutations in 

our results don’t present within the known P53 hot spot for 

laryngeal cancer and this can be due to many etiological and 

habits factors which influence the mutation incidence. 

  Our conclusion about the relationship between smoking 

and laryngeal cancer mutations frequency is in agreed with 

other data Barnard et al. (2003), Ronchetti et al. (2004), 

the p53 mutations are 3.5 times more common among pa-
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tients who both smoked cigarettes and drank alcohol than 

among patients who neither smoked nor drink. 

Also from our results we concluded that there is a signified 

correlation between age and the appearance of laryngeal 

cancer. The conclusion agreed with other studies, Dahse et 

al. (1999); Barnard et al. (2003). The incidence of          

laryngeal cancer is few in people under 50 years old. 

     Head and neck squamous cell carcinoma, including     

laryngeal cancer is believed to progress from dysplasia     

invasion cancer through the histological stages. 

During the progress of cancer numerous genetic alternations 

occurred but its mechanisms are still needs more studies to 

be understood. 

 The wild type of p53 has an inhibitory effect on cell prolif-

eration and transformation summarized in mediating its abil-

ity to arrest cells, in G1 phase of the cell cycle (Li et al. 

2005). The function of p53 gene is controlling and             

implicated in DNA synthesis repair (Kastan et al. 1991), 

maintenance of genomic stability (Lane, 1992), cell differ-

entiation and apoptosis (Oren, 1994). Point mutational 

damage to p53 gene could significantly alter regulatory tu-

mor suppressor activity of this gene (Nigro et al. 1989). The 

progression of laryngeal cancer is characterized by in-

creased production of ROS. This is may be due to reduced 
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activity of antioxidant enzymes, Glutathione reductase and 

SOD. And this is confirmed by our results where we find 

that both SOD and GSSG reductase in tissue and blood were 

decreased in patients suffering from laryngeal cancer grade 

Ι, ΙΙ and ΙΙΙ and also in smoking patients and also received 

radiotherapy we noticed that patients of grade III laryngeal 

cancer recorded the lowest activity of the antioxidant en-

zymes. 

    The head and neck squamous cell carcinoma including 

laryngeal cancer progressed from displasia to invasion can-

cer through well defined clinical and histological stages. 

Through this process many genetically alternations occurred 

but their mechanism for its initiation and progression is still 

not fully understand.  

We suggested that beginning of cancer and its progression 

are tiedly connected with changes in the biochemistry of the 

cells component specially the components which play a role 

in the antioxidant mechanism such as SOD and GSH reduc-

tase enzymes and the end products of lipid peroxidate like 

O2 malondialdehyde (MDA) which is connected with the 

antioxidant system (Dwivedi, 2008) and also with exoge-

nous factors (Pryor, 1997). 
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Some ROS as reactive oxygen molecules have an important 

physiological function and this cause detrimental to cellular 

lipids, proteins, carbohydrates and DNA. 

These reactive molecules are capable of initiating chain of 

radical reactions causing rapid spread and amplification of 

oxidative injury in the biological system,Gutteridge (1995). 

The carcinogenic role of these free radicals represented in 

DNA Damage and apoptosis Feig, (1994), Li and Tursh, 

(1994) and Kumar et al. (1991). 

In late stages carcinogenic cells produce more free radicals 

that promote the frequency of mutation to p53and inhibited 

the antioxidant enzymes (Jaloszynski  et al. 2003).  

Our results agreed with this fact where we find that the     

decreased recorded in the antioxidant enzymes SOD, GSH 

reductase decreased with increasing the frequency of p53 

mutation. 

This phenomenon was explained by Pani et al. (2000) and 

connected this fact with the presence of mutant forms of 

tumor suppressor protein p53 which act as negative regulate 

of the expression of SOD. 

Mutation and risk factors: 

       The results show that mutation is detected in 6 smoking 

patients and also in 3 patients who are not smoked. This 
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means that smoking increased the incidence of cancer by 

66%. As well as mutations were detected in men over 58 

years old or more. Significant correlation was found be-

tween the occurrence of laryngeal cancer both age and 

smoking, and this is coincidence with the findings of Bar-

nard et al. (2003). They reported that 25% of mutation was 

found in the exons which considered as hot spots, and con-

firmed that the region between codon 175 - 273 of P53 is a 

mutational hot spot Soussi and Beroud (2001). 

Also Brennan, et al. (1995) confirmed that the history of 

tobacco was associated with a high frequency of p53 muta-

tion in head and neck cancer patients Pais Clemente et al. 

(2004). 

Also significant correlation was found between the occur-

rence of laryngeal cancer and age which consider as the fac-

tors in tumor. The mechanism of tumor genesis in laryngeal 

cancer remains unknown although smoking and age are 

considered as risk factors.  

2- Biochemical studies     

           The present results revealed that the activity of su-

peroxide dismutase in laryngeal cancer patients decreased as 

compared to the healthy people. The more advanced grade 

of cancer is the lowest level of SOD. This result agreed with 
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the findings of Namyslowski et al. (2003) who recorded a 

decreased activity in patients with more advanced cancer. 

Uslu  et al.  (2003) reported that SOD lowered in the        

inflammated sinuses than in control. The SOD activity in 

tumor tissue is lowered than in the normal tissue. The activ-

ity of the SOD significantly decreased in cancerous tissue as 

the histopathological malignancy grades increased Yigitbasi 

et al. (2000). 

    Moreover Srivastava, et al. (2009) reported that the SOD 

significantly decreased in different stages of cervical cancer.     

    On the other side some author Katayci et al. (2005); 

Seven et al.  (1999) did not find any significant changes in 

the SOD activity in laryngeal cancer patients. However 

some authors, found an increased in the SOD activity in la-

ryngeal cancer patients Akcil et al. (2004). They suggested 

that this increase could be attributed to the high level of re-

active oxygen species that can play a role in the pathogene-

sis larynx tumors. 

The same results were obtained  by Inci et al. (2003)  who 

find that SOD significant was higher in malignant tissue 

comparing  between stages I,II,III  the authors could not 

find any  correlation between stage of cancer and SOD     

activity . 
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Elevated level of SOD is considered as self serving feature 

of cancer cell developed to enhance their growth. The 

changes in SOD activity may help to choose the correct  

and therapeutic strategies and tumor recurrence (Inci et al. 

2003).  

The elevated level of SOD in malignancy always occurred 

in the early stages of cancer infection but at late stages the 

activity decreased due to the increase level of free radical 

generated from the tumor cells of late grades. 

Free radicals can damage cell components and lead to trig-

gering normal cells into malignant one Kumar et al.   

(1991). The high level of free radical is the less activity of 

SOD in tumor cells due to failing in SOD formation by the 

malignant cells, especially in late cases.  

   GSSG Rd is also one of the antioxidant enzyme that con-

tribute in protecting the tissue and cells from damage caused 

by the homodynamic decay processes as well as reactive 

molecules formed by metabolic activities reactive molecules 

leading to free radicals that can spontaneously cause DNA 

damage (Shapiro, 1981). The more common natural DNA 

damage includes depurination, depyrimidation, deamination, 

single strand breaks (SSBS), double strand breaks (DSBS), 

bare modification and protein (DNA) cross links. 
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    GSSG Rd dependent system modulates the sensitivity of 

the tumor to cytokines, chemotherapeutic drugs or to radia-

tion therapy. The depletion of this enzyme activity can pro-

vide an approach to sensitize tumors to chemotherapy and 

radiotherapy (Perry et al. 1993).                                               

    Our results indicated that GSSG Rd activity significantly 

decreased in the both blood and tissues of laryngeal cancer 

patients. The activity of this enzyme recorded the lowest 

value in patients with cancer grade III. 

The obtained results are agreed with the findings of some 

authors, Westman and Marklund, (1981); Sylovski et al. 

(1987); Olszewski  et al. (2001) and Inci  et  al. (2003). 

       Lipid peroxidation, the significant characteristic feature 

of the radical mediated cellular damage both in vivo and in 

vitro, causes alteration in cell membrane fluidity, fall in 

membrane potential and gives rise to mutagenic lipid        

epoxides, hydroperoxides, alkxyl and peroxyl radicals 

(Samir and El Kholy, 1999). 

       The author observed elevated thiobarbituric acid –

reactive substances (TBARS) valves in the blood of laryn-

geal cancer patients. The increase in TBARS level espe-

cially in the postoperative period was evaluated to be par-
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tially due to surgery related tissue damage (Seven et al. 

1999). 

       Further evaluation of laryngeal carcinoma patients with 

respect to tumor stages revealed significant difference be-

tween the plasma TBARS values of stage I , II and stage III 

patients. In case of laryngeal cancer, the level of oxidative 

enzyme MDA increased. The oxidative stress might be due 

to modulation of pro-oxidant or antioxidant system in laryn-

geal carcinoma. 

However the group of cancer patients treated with Radio-

therapy revealed significantly increase in blood and tissues. 

TBARS while there is no significant changes between can-

cer patients and cancer patients treated with radiotherapy.              

Ionizing radiation enhances lipid peroxidation in cell mem-

brane which contains fatty acids whereas, the deposition of 

lipid peroxidation in cell membrane increases with the cyto-

plasmic membrane permeability to organic substances in-

cluding enzymes Bone Font (1994). Jiangui and Sun, 

(1993) found correlation between the increase of lipoperox-

ide in irradiated animals and the decrease of the antioxidant 

enzymes system. This decrease in the scavenging system lo-

cated extracellular and intracellular give rise to excessive 

production of free radical. Lipid peroxidation products, in-
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cluding peroxides and toxic aldehydes such as malondialde-

hyde can damage proteins and nucleic acids and they con-

sidered as carcinogenic substances (Borek, 1993). 

    In case of laryngeal cancer, the level of oxidative enzyme 

malondialdehyde (MDA) increased. The oxidative stress 

might be due to modulation of pro-oxidant or antioxidant 

system in laryngeal carcinoma Dwivedi  et al. (2008). 

       The data in the present study revealed a significant in-

crease in smoking patients suffering from laryngeal cancer 

as compared to the control group. 

These result are confirmed with Seven et al. (1997). They 

found that lipid peroxidation endproduct malondialdehyde 

(MDA) it self, due to its high cytotoxicity and inhibitory ac-

tion on protective enzymes, is suggested to act as tumor 

promoter and a carcinogenic agent. 

It is well known that tobacco use predisposes to cancers of 

the larynx. Beside several potent carcinogens, tobacco 

smoke contains oxidative radical species. Tobacco also pre-

disposes to inflammatory conditions which may elicit oxida-

tive response via reactive oxygen species produced by in-

flammatory cells (Mantha et al. 1993). 
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      To eliminate the potential effect of smoking on lipid 

peroxidation and to figure out clearly the oxidation- antioxi-

dation status in laryngeal cancer in this study both the can-

cer patients and the controls were deliberately chosen 

among smokers. 

      The results of the present study revealed that a non sig-

nificant decrease in plasma protein content was found in pa-

tients suffering from laryngeal cancer and also in smoking 

patients or patients treated with radiotherapy (group B- E) as 

compared with control group. Vincze et al. (1993) reported 

that in blood serum from 33 patients with different types of 

malignancy there were normal values for cholesterol, total 

protein, albumin and hemoglobin when compared with 6 

healthy controls. 

        The present data also demonstrate that the total protein 

content in the tissues of patients suffering from laryngeal 

cancer was decreased significantly. This is general in agree-

ment with the results of Aly, (1991) who found a significant 

decrease in liver protein of mice inoculated by Ehrlich 

asides tumor. Waterhouse, (1974) reported that the pres-

ence of a tumor could significantly alter in tumor protein 

metabolism. However, the tumor acts preferentially to con-

centrate amino acids for protein synthesis and growth, while 
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normal host tissues suffered, as a consequence of insuffi-

cient amino acids to maintain protein synthesis (Wiseman 

and Ghadially, 1958). 

The susceptibility of protein to free radical damage depends 

on their amino acid composition, the important and location 

of the susceptible amino acids and whether the damage of 

protein can be repaired or not (Brot et al. 1981). The reac-

tivity of unsaturated and sulfur containing amino acids 

(tryptophan, tyrosine, phenylalanine, histidine, methionine 

and cysteine) can undergo free radical mediated amino acid 

modifications. 

     Protein oxidation can lead to a loss of critical sulfhydryl 

groups in addition to modifications of amino acids leading 

to formation of carbonyl and other oxidized moieties. Oxi-

dized proteins are much more susceptible to proteolysis and 

the accumulation of protein carbonyl groups appears to in-

crease with age (Stadtman, 1992). 

     Enzymes, which depend on these amino acids for reac-

tivity, will be inhibited by exposure to free radicals. Cyto-

plasmic and cell membrane proteins can also be affected. 

Extracellular proteins with a large proportion of disulphide 

bridges (e.g. albumin) appear to be particular value able to 

radical attack. Moreover, free radical induced damage to 
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proteins may results in denaturation, fragmentation, cross-

linking and aggregation of proteins (Sinclair et al. 1991). 

Cancer and the biochemistry of the tumor cells:  

    The tissue has a normal function if it is healthy but when 

the cells of the tissue transformed to cancer cells the func-

tion of genes alters and the cells suffer from malfunction. 

  In healthy cells in blood of laryngeal cancer patients the 

activity of antioxidant enzymes produced as a results of nor-

mal gene function, while in malignancy the activity of SOD 

and GSSG reductase significantly decreased specially in 

grade II and III, where the lowest activity recorded in laryn-

geal cancer patients with grade III.   

  However the end products of lipid preoxidation is found to 

be increased in all cancer patients of grade I, II and III.  

This phenomenon is expected because in cancer progression 

the activity of antioxidant enzymes must be inhibited due to 

huge amount of free radicals produced by cancerous cells.  

The protein percentage was found to be lowered than in 

healthy individual. We could not find any information about 

the content of cell proteins in cancer patients. However we 

can suggest that the slight decrease in protein percentage 

may be related either to inhibition of the genes functions  
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that control the protein syntheses or due to deactivation of 

the enzyme and hormones and other functional proteins as a 

results to the mutations formed in their specific genes.          
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Summary and conclusion 

      The aim of this study was oriented to identify some 

changes in the frequency of exon 5-8 of suppressor gene 

P53 nucleotide to characterize the gene mutation in Egyp-

tian patients suffering from laryngeal cancer. Also it is con-

cerned with measuring the variation in some biological anti-

oxidant activities such (superoxide dismutase and glu-

tathione reductase), as well as, the concentration of the end 

products of lipid metabolism (lipid peroxidation) and the 

protein levels in both blood and cancer tissue. 

This research includes two parts molecular biology studies 

and biochemical measurements. 

1-Molecular biology: 

     Laryngeal cancer (LC) is one of the most fatal cancers in 

the world, where it represents the sixth most common can-

cer in the world and considered as the second most common 

respiratory cancer, with approximately 500,000 new cases 

worldwide, annually. The mechanisms of tumor genesis in 

Laryngeal cancer remain unclear and needs more efforts to 

know more about this mechanism.  Although smoking is 

considered to be one of the major risk factors that increase 

the probability for cancer infection. Numerous genetic al-

terations have been described in laryngeal squamous cell 
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carcinoma, but the molecular mechanisms contributing to 

initiation and progression of laryngeal cancer are still poorly 

understood. Mutations within P53 have been strongly impli-

cated as frequent events in several cancers. In the present 

study, screened exons 5–8 of P53 for mutations in DNA from 

tumor biopsies (30 samples paraffin embedded tissues and 

20 samples fresh tissues), beside 20 samples of normal tis-

sues adjacent to the malignant area, blood samples (n = 25) 

from the laryngeal cancer patients, and blood samples from 

a healthy, matched control group (n = 20), using polymerase 

chain reaction single-strand conformation polymorphism 

(PCR-SSCP) were subjected to analysis and direct sequenc-

ing were done. Significant positive correlations were found 

between the occurrence of laryngeal cancer patients, age and 

smoking. In tumor-derived samples, mutations were found 

in three of the exons under investigation, representing 18% 

of the samples. The mutations were unique to the tumor bi-

opsies, indicating a somatic origin for mutations. The data 

confirm that the exons 6-8 of P53 are a mutational hotspot 

exon for laryngeal cancers in Egypt; ten mutations were 

found within the same region. Our results indicated that 

there is a close relation between smoking and laryngeal can-

cer incidence. But all these factors have no influence in p53 

mutation frequency. We found that no mutations were de-
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tected in P53 exon 5, while there were 2/10 (20 %) in P53 

exon 6, 1/10(10%) in P53 exon 7 and 7/10 (70 %) in P53 

exon 8. While, 5/10 (50 %) missense mutations include G---

-C (n=1; codon 202) P53 exon 6, G----A (n=2; codons 291 

and 298), G----T (n=1; codon 292) and A----T (n=1 codon 

280) P53 exon 8. These mutations lead to change the amino 

acid. There are also 4 frame shift mutations, moreover 1/10 

(10%) Synonymous mutation C----T (n=1; codon 297) P53 

exon 8 but, these mutations don't lead to any changes in the 

amino acid.  

2) Biochemical investigations showed that significant 

changes were recorded in Egyptian patients suffering from 

laryngeal cancer. The presented results can be summarized 

as following: 

A) Blood estimation. 

1) The activity of superoxide dismutase SOD in the blood. 

    The activity of this antioxidant enzyme in the blood was 

significantly decreased in all patients suffering from laryn-

geal cancer (grade I, II, III).While the cancer higher grade 

(grade III) is the lower SOD activity. A similar decrease was 

also found in the patients received radiotherapy treatment, 

smoked patients and in both smoking and radiotherapy pa-

tients 
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2) Glutathione reductase (GSSG Rd) activity in the blood  

     The activity of this enzyme in the blood was significantly 

decreased in patients with grade II and grade III, where the 

activity of this enzyme recorded a lower value than the con-

trol. While the patients of cancer grade III recorded the low-

est enzymatic activity, this enzyme still significantly lower 

than the control and patients of cancer grade I, radiotherapy 

treatment, smoked patients and both smoking and radiother-

apy patients 

3) Lipid peroxidation in the blood. 

    The process of lipid peroxidation in the blood of laryn-

geal cancer patients was significantly increased in all stud-

ied groups (radiotherapy treatment, smoked patients and 

both smoking and radiotherapy patients). 

4) Total protein in the blood. 

       Total protein don't show any significant changes in the 

level of blood protein of both control and patients suffering 

form laryngeal cancer in all groups (radiotherapy treatment, 

smoked patients and both smoking and radiotherapy pa-

tients). 
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B) Tissues estimation. 

1- The superoxide dismutase activity in tissues.  

      The activity of SOD in the tissue of both control and pa-

tients of grade I was significantly higher than the values of 

patients groups with cancer grade II and grade III and pa-

tient accustomed to smoke. The SOD activity was decreased 

in these groups, but in the group of cancer grade I SOD ac-

tivity significantly increase was than groups of cancer grade 

II, III. 

2- Glutathione reductase activity in tissue. 

        The activity of this enzyme in control was significantly 

decreased in patients with cancer grade I found to grade II, 

 grade III and cancer patients smoking cigarette. The pa-

tients of cancer grade III have the lowest GSSG Rd activity. 

However the cancer patients grade I grade II and those who 

smoked is still significantly less than the control 

3- Lipid peroxidation in tissue. 

        The process of lipid peroxidation in the tissue was 

found significantly increased in all studied groups cancer 

grade І, II and III.  Where in patients with laryngeal cancer 
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and smoked cigarette reached to the higher increase in can-

cer grade І. 

 

4- Total protein level in tissue.  

         The protein content in the tissue of laryngeal cancer 

patients was significantly decreased in all studied groups 

cancer ( grade І, II and III ) and cancer patients smoking 

cigarette. 

Conclusion: 

     The present study reveals a significant correlation be-

tween the incidence of laryngeal cancer, smoking and age in 

Egyptian population. It is concluded that smoking can play 

an important role for increasing the frequency of mutation in 

p53 that leads to laryngeal cancer.  

    So, it seems to be very important to do routine biochemi-

cal and molecular examines for the old smoking people to 

early detect any mutation in p53 gene in order to avoid the 

appearance of laryngeal cancer and get chance to treat the 

infection before any probability for cancer promotion or 

progression.  
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