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Abstract
The aims of this study are to determine the virulence factors of parasitic infestation, especially of the E. 
histolytic parasite, for persons with cancer and parasites. This study contain 2 groups: Group (G1) People 
with cancer and diarrhea due to the parasite (50)and (G2) People with diarrhea and parasites (24), Stool 
samples were collected from both groups for the purpose of confirming the diagnosis of the microscopically 
diagnosed parasite,Molecular testing is used to confirm the diagnosis of the parasite first and then determine 
or diagnose its virulence factors, The result of the diagnosis of the parasite is (89.189%) in the study groups 
as a result of the PCR examination and the result of the diagnosis of the parasite’s virulence factor is 100.0%.

The study concluded that all parasitic infestations had virulence factors cysteine protease (CP).
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Introduction
Parasites are among the serious health problems 

that threaten the public health of the human being due 
to their consumption of large quantities of the host’s 
food in addition to being a major cause of other health 
problems, the most important of which is diarrhea, 
which is a cause of death, especially in children under 
five years of age, as well as anemia, as hemoglobin 
levels may decrease, especially when Children infected 
with worms and other intestinal parasites(1). There are 
some other pathological effects caused by infection with 
intestinal parasites such as weight loss, loss of appetite, 
flatulence with pain, nausea, vomiting and fever, as well 
as causing unacceptable gaps that lead to Limiting or 
preventing absorption of proteins, carbohydrates and 
vitamins(2). The most common intestinal parasite is E. 
histolytica, which causes amebiasis, which causes about 
fifty million infections, with a mortality rate of more than 
100,000 cases annually (3). Numerous studies indicate 
that infection with intestinal parasites, including the 
E. histolytic parasite, has a direct effect on the immune 
response, which prompts the recruitment of white blood 
cells from the bloodstream to the sites of infection, where 
the mucous layer of the intestine acts as a barrier to 
protect against infection with intestinal diseases, where 

the immunoglobulin IgA is the main component Which 
is stimulated by the mucous layer of the intestine against 
intestinal injury, as it works to prevent pathogens from 
attaching to and remove the mucous barrier(4). Also, 
having amebic dysentery causes a change in the protein 
(TFF3), which is a replacement protein secreted at the 
site of infection, which promotes reorganization. The 
cytoskeleton and prevents programmed cell death(5), and 
also there are many studies confirming an elevated level 
of mucin 2 in the serum of people with amebic dysentery, 
as well as other vital signs that the parasite plays an 
important role in changing it is the level of lipids, which 
increases the level of triglycerides. The E. histolytic 
destroying tissues and enabling the amoeba to survive 
and form colonies in the intestine, and among these 
factors is the production of the tissue-hemolytic amoeba, 
the cysteine protease (CP) has a role in analyzing the 
host cells (6). the cysteine stimulates the mucous layer 
of the colon to secrete mucus from the capsular cells, 
and the mucus is very attracted to the protein to bind to 
the Gal/lectin protein present on the surface of the TM, 
which in turn allows the parasite to form colonies in the 
intestine and works to inhibit the mucosal barrier(7).

Another virulence factor is the production of the 
protein Lectin Galactose N-acetyl-D-galactosamine, 
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which helps the parasite to attach to the mucous layer of 
the colon and form colonies. Formation of amebopores 
to kill host cells The ability of the amoeba to produce a 
protein capable of forming holes in the lipid membranes 
of the lumen of the intestine, This protein is found in 
three types A, B, and C, all of which are present in the 
histolytic amoeba(8). This protein is composed of 77 
amino acids that work to destroy and devour bacteria. 
According to the amoeba(9).

Materials and Method
Experimental design:

This study contain from 2 groups:

•	 Diarrhea and Parasite group (G1).

•	 Diarrhea Parasite and cancer group (G2).

Samples collection (Stool): Stool samples were 
collected from patients with diarrhea and parasite 
infections, as well as cancer.

Molecular Examinations for the E. histolytic 
parasite and virulence factors:

Stool DNA extraction:-For parasite and virulence 
factor: DNA was extracted from human stool samples 
using the (Stool DNA extraction presto) kit provided 
by (Geneaid) Taiwan, according to the company’s 
instructions .

DNA profile: For parasite and virulence factor: 
The DNA extracted from stool samples was detected 
by using a Nano dropspectrophotometer, which is used 
to detect the concentration of DNA, by determining the 
concentration of the DNA (ng\µl DNA), it is detected.

Diagnostic method using PCR examination: 
This method included diagnosing the parasite with 
(PCR) as well as diagnosing the pathogen genes (PCR) 
for the diagnosed parasites. The PCR technique was 
performed by using the primers of 18SrRNA genes 

responsible for diagnosing (E. histolytica) parasite 
species from DNA extract by filtering (PCR) also from 
human stool samples according to the method(10). The 
PCR technique was performed using the primers of the 
virulence factor genes of Entamoeba histolytica, namely 
(Entamoebahistolytica cysteine protease (ECP) gene), 
which is responsible for diagnosing the virulence factor 
of the parasite.

Gel electrophoresis (PCR) results of diagnosed 
parasites and their virulence factors: Electrophoresis 
was performed using a 1.5% agarose gel to read the result 
of the polymerase chain reaction, PCR product analysis, 
according to the instructions of the manufacturer of the 
kit.

Statistical Analysis: All results in this study were 
subjected to statistical analysis to find out the significant 
differences of the studied variables using the tests (11)

(One way anova and Fischer exact test) at a probability 
level (p < 0.001)(12) (Schiefer,1980).

Kits: Provided by (Geneaid) Taiwan

Results
The results of Molecular tests for the diagnosis 

of parasites: The polymerase chain reaction (PCR) 
examination was used to identify the presence of the 
small ribosomal RNA gene associated with the parasites 
recorded in the current study and to show the results by 
gel electrolysis as in Figure (1-1), where Table (1-1) 
shows the number of patients. Those who suffer from 
infection with parasites were by (89.189%) in the study 
groups as a result of the PCR examination, where the 
PCR method was successful in identifying cases infected 
with parasites within the group of people with cancer 
and diarrhea with a rate of (84.0%). The results of the 
statistical analysis showed a significant difference below 
the level of probability P = (0.048).

Table 1-1: Results of PCR examination of stool samples by group

P Total Diarrhea parasite Cancer diarrhea

< 0.048F
S

Percentage Total 
Infection

The 
Examined Percentage The 

Infection
The 

Examined Percentage The 
Infection

The 
Examined

89.18 66 74 100.0 24 24 84.0 42 50

F: Fischer exact S: significant
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Figure (1-1): The electrophoresis image of agarose 
gel that showed the analysis of the results of the 
polymerase chain reaction (PCR) of the small ribosomal 
RNA gene in the histolytic amoeba from human faecal 
samples. Where, (M) (2000-100bp): - Sequential scale 
markers of DNA in the agarose gel Line (1-15) showed 
the PCR product of the small ribosomal RNA gene in the 
histolytic amoeba and the positive and negative bundles 
of the PCR product in (PCR 301bp).

The results of Molecular tests for the diagnosis 
of virulence factors: The molecular characterization 
of the cystine protease of E. histolytica was done using 
the PCR method, and all investigated and diagnosed 
cases with PCR and gel electrophoresis showed positive 
results as shown in Table (1-2) and Fig. (1-2).

Descriptive table (1-2) showing the results of virulence genes by PCR examination

Percentage Total the 
Injured

Total the 
Examined Percentage The Injured The 

Examined
Gene of parasitecystine 

protease

100.0% 58 58 100.0% 58 58 E. histolytica
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Figure 1-2: Agarose gel electrophoresis image 
showing results of a polymerase chain reaction (PCR) 
analysis of the cysteine protease a gene for histolytic 
amoeba from human fecal samples. Where, (M) (2000-
100bp): DNA sequence markers. Line (1-9) showed 
the PCR product of the cysteine protease gene for the 
E.histolytic and showed the positive bundles of the PCR 
product in PCR 434bp.

Discussion
Despite recent advances in diagnostic technology, 

microscopic examination of stool samples remains pivotal 
for diagnosing most intestinal pathogenic organisms, 
including Amoebiasis, which is caused by Entamoeba 
histolytica parasite, and this test is used in most 
laboratories(13). The microscopic method is less sensitive 
compared to other method such as the PCR method, 
which is considered the ideal method for diagnosis due 
to the sensitivity and specificity that this examination 
or diagnostic test possesses(14).Table 1.1 demonstrates 
the use of PCR assay. As the total rate of infection with 
parasites was 89.18% and this became more accurate and 
sensitive than microscopic examination, since the total 
infection rate in microscopy was 86.48% compared to 
the percentage of molecular examination, the infection 
rate in the group of people with cancer and diarrhea 
was 84.0% infected sample out of 50 samples Screened 
in the same group. The rate of infection is 100.0% of 
an infected sample out of 24 examined samples within 
the group of people with diarrhea only. The results of 
the statistical analysis showed a significant difference 
under the probability level P = (0.048). The method 
of optical microscopy and molecular diagnostics, the 
PCR, has succeeded in identifying the vast majority of 
cases of parasite infestation, and the reason is due to 
the high rate of parasitic infection in cancer patients, 
especially colorectal cancer patients, as well as patients 
who transplant organs and primary immunodeficiency 
patients who are undergoing some treatments or 
drugs Chemical and radiological immunosuppression 
and their consideration as a risk group for microbial 
acquisition and parasitic infections(15).In short, most 
of the intestinal parasitic infections such as Entamoeba 
histolytica and others are common in patients with 
primary immunodeficiency and in the group of cancer 
patients(16).A study by(17) stipulated an increase in the 
rate of infection when immunity decreased, explaining 
the causes and cases of decreased immunity, as it stated 
that the direct effect of radiation and chemotherapy leads 
to damage and destruction of blood-forming stem cells 

and that many chemotherapy agents used in Treating 
malignant diseases damages lymphocytes and thus 
suppresses cellular immunity, and that chemotherapy 
and X-ray therapy by killing cancer cells as a treatment 
through programmed cell death is generally considered 
an immunosuppressive, as well as radiotherapy affects 
many immune mechanisms in body tissues as well 
as a decrease in immune interleukins As well as the 
effect of direct radiation on tumors by modifying the 
phenotype of cancer cells to make them more likely 
to kill T cells, and therefore these radiation-induced 
changes in the tumor immune microenvironment 
promote greater infiltration into T cells (immune cells) 
and thus damage these cells, as mentioned previously,, 
and immunotherapy must be combined with surgical 
intervention and chemotherapy(18) .Table 1-2 shows the 
molecular characterization of the cystine protease and E. 
histolytica using the PCR method, and all investigated 
and PCR diagnosed cases showed positive results. As all 
results of gel electrophoresis were positive.

The results of completely positive infection of 
the examined samples are due to the fact that all the 
diagnosed parasites contain the virulence factors 
(cystine protease), which is known as a protein that the 
E. histolytica secretes for the purpose of survival within 
the host due to the immune defense lines that the host 
members use to resist the parasite invasion This protein 
is naturally produced by parasites during their invasion 
of the host due to the host’s immunity and resistance 
to this invasion, as its presence indicates the presence 
of the parasite infection through the mechanisms that 
we will explain in detail below and in order for the 
protozoan parasites to cause an invasive intestinal 
infection, in order to lead to its pathogenicity and great 
mortality. The protective mucus layer must be disrupted 
by the secretion mechanism of the cysteine protein, 
as the cysteine proteins secreted from the amoeba 
parasite disrupt the protective mucous network of the 
gastrointestinal tract, thus overcoming the protective 
mucus barrier, as the mechanism of this protein breaks 
down the MUC2, which is the main structural component 
of the mucous chain Processes by targeting myosin and 
protein lysis, The main cleavage site degrades MUC2 
polymers, thus inactivating the protective mucus gel. The 
ability of cysteine proteases to dissolve mucus gels can 
be seen by treating mucus from the MUC2-producing 
cell line with amoeba proteases, These results indicate 
a major role for cysteine proteases in overcoming the 
mucus protective barrier and the parasitic infection of 



Medico-legal Update, April-June 2021, Vol. 21, No. 2  103

invasive amebiasis occurs, the use of a specific cleavage 
mechanism used by an intestinal pathogen to disrupt the 
polymeric nature of mucin gel(19). Intestinal pathogens 
must overcome a series of innate host defenses before 
contacting the intestinal epithelium. The first herpetic 
I encounter during an invasion is protection by the 
mucus barrier, mucus plays a protective role by being 
constantly renewed from epithelial cells and expelled 
in the intestine. The mucus traps both commensal and 
pathogenic microorganisms, and this mucus outflow 
ultimately removes these microorganisms during 
defecation, after successful colonization of the mucous 
layer From the digestive system by parasites the mucus 
barrier must be overcome,The present study also agrees 
with the study of(20) ..

Conclusion
The current study concluded with determining 

the virulence factors of the amoeba histolytic parasite, 
as it was observed that all positive cases in the above 
parasite diagnosis contained a virulence factor and that 
all samples were positive for determining the virulence 
factor.

The partial examination was more accurate, 
sensitive and specific than the microscopic examination 
in diagnosing the above parasite
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