Medical Journal of Babylon-Vol. 12- No. 1 -2015 Yoro _ J¥ amdl o pde G alaal) Jdgdall Jib Adaa

Effect of Gamma Radiation on Pathogenecity of Entamoeba Histolytica
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Abstract:

The present study was conducted to test the effect of gamma radiation on the pathogenicity of E. histolytica
in vivo by using radiation with doses (5, 10, 15, 20, and 25) rad to attenuation cyst of E. histolytica. The results
revealed that mortality rate in laboratory animals (rabbits) decrease when increase the dose of attenuated E.
histolytica cyst in comparative with positive control group (non — attenuated group) it reach (60% ,40%,40% and
20%) when give the rabbits attenuated E. histolytica cyst (5,10 ,15, and 20 ) rad. respectively . also we found no
any mortality in rabbit which given attenuated E. histolytica cyst with dose (25) rad. also increasing doses of
attenuating E. histolytica cyst (5,10,15,20 and 25) rad caused a some of histopathological changes in rabbits liver
such as infiltration of inflammatory cell with degeneration of hepatic cells in addition to congested blood vessels
and hydropic degeneration of hepatocyte in compare with liver of control group which gave the normal saline
which appear normal shape and size. The results noted that this changes were reduce when increase the doses of
radiation which decrease the pathogenecity of E. histolytica. We concluded that gamma radiation have good
effects on reduce the pathogenicity of E. histolytica.
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Introduction including the concentration of chlorine used
iarrheal diseases continue to be the in water purification and gastric acid [4].
major cause of morbidity and The clinical presentation of intestinal
mortality in the developing world infections depends on the extent and

[1]. Amoebiasis is defined as human anatomic location of the ulceration and

infection caused by the parasitic protozoan, mucosal damage [5]. Small, sparse

E. histolyica with or without clinical ulcerations may be asymptomatic. As the

manifestation. [2,3], infection is acquired involved area of the mucosa increase in size

by ingestion of cyst form present in fecal and/or in depth, motility disturbances
contaminated water or food and by food occur, primarily diarrhea with cramping
handlers carrying the cyst ([4]. The cyst is pain, Exudation from the denuded mucosa
resistant to environmental conditions adds to intestinal content [6]. When the
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mucosal involvement becomes extensive,
diarrhea is replaced by dysentery, with the
passage of exudates, blood and mucus [7]
Toxic mega colon and perforation are rare
complications of extensive involvement [8].
The cytopathogenic effect caused by
trophozoites is multifactorial, Intestinal
flask-shaped ulcers, a hallmark of amoebic
colitis, are characterized by severe damage
to enteric cells as well as migration to the
lamina propria and blood vessels [9]. The
contact between trophozoites and target
cells appears to be the first step for cell
lysis and phagocytosis. Found several
methods in the preparation of vaccines
parasitic, such as the use of doses a few
eccentric sexual parasite or antigens
specific parasite and used directly or
following the methods of genetic
engineering for the preparation of these
antigens, as well as attenuation which
means weakening susceptibility Pathogens
to stimulate the immune system methods of
chemical, physical or use radiation, which
is from one of the most important methods
used in the multiplication of pathogens and
production of vaccines for being easy and
inexpensive, has been proven effective in
many applications [10]. The use of X-ray
gamma after numerous studies and
knowledge of its impact on living materials
and organic parasite that causing a series of
physical changes and structural, which
leads to weakening the ability of the
parasite to the events of infection with

maintaining  its  ability  stimulating
immunity host [11].
Materials and Methods

During the period, which lasted
from March till September 2013, collected
1279 stool samples from people suffering
from severe diarrhea to the average in most
cases suffer from bloody diarrhea, taking
into account the symptoms of other
hospitals in the center of the Babylon
province (laboratory of Teaching hospital
of maternity and children).

Amoebic Suspension
collected the amount of stool sample
about ( 1gm ) of infected people so that the
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sample contain the cyst stage for amoeba
case tissue then diluted by 10 ml of normal
saline and mix well and then filtered
through a layer of sterile gauze to remove
the large particles [12]. Cysts were washed
with phosphate-buffered saline solution
(PBS) at pH 7.2 several times and the
number of cysts per ml was determined by
Neubauer hemocytometer. VL6-LC (ETS
Viber-Louramat, Marne La Vallaece, Cedex,
France), of output at 254 nm was used for
the cysts attenuation. A 15ml sample of
PBS containing 1.5 x 104 cysts per ml was
poured into a clear glass dish. After that the
cyst was exposure to gamma radiation with
(5,10, 15, 20 and 25) rad.
Laboratory Animals

In this study, 21 New Zealand white
rabbits from breeding cages in the animal
house in the college of medicine/Babylon
university ~ were  employed  during
experimental study. Rabbits were infected
with E. histolytica through intra esophageal
administration with cyst suspension by
using syringe with fine small tube entre
through mouth to esophagus and push the
cyst suspension to stomach directly and
examined the stool daily by direct smear
method.

The rabbits grouped into seven groups
each one consist of three rabbits, one group
administration with E. histolytica cyst
suspension .five groups administrated with
one of the following dose of E. histolytica
cyst attenuated with (5, 10, 15, 20 and 25)
unite of gamma ray, in addition to control
group which administration with normal
saline.

Histopathological Study

Specimens were taken from liver of
rabbits after 30 days of experimental
infection by administration of live and
attenuated E. histolatica cyst suspension
.The tissues were fixed in 10% buffer
formalin  solution immediately after
removal. Tissues are fixed with neutral
formalin 10%, embedded in paraffin, and
then manually sectioned with a microtome
to obtain 4-5 pm-thick paraffin sections.
Dew axed sections are then stained with
hematoxylin and eosin (H and E) or can be



used for other purposes.
process, many steps and procedures are
critical to ensure standard and interpretable
sections [13].

Medical Journal of Babylon-Vol. 12- No. 1 -2015

Yore _ Y amd - e AN alaall Jdgdall S Adae

During this

Results and Discussion

Effect of Gamma Radiation on % of
Mortality in laboratory Animals

The result in table-1 show that the

percentage of mortality decrease when
increase
histolytica
positive control group (non — attenuated
group) it reach (60%, 40%, and 20%)
respectively when the rabbits attenuated F.
histolytica cyst given (5, 10, 15, and 20) rad
respectively. Results also found that there
was no mortality in rabbit with given
attenuated E. histolytica cyst with dose (25)
rad.

of attenuated E.
with

dose
in comparative

the
cyst

From this results revealed and improve

pathogencity of E. histolytica in vivo. This
results its agreement with [14] who confirm
that gamma radiation kill the E. histolytica
cyst in vivo. [15] confirmed that radiation
with 20, and 21 kilorad caused the reduce
development sporozoit of Eimeria tenella
in chiken. Also radiation gave protective
against sporozoit of Plasmodium [16].
Other study found that attenuated oocyst of
Cryptosporidium by using gamma
radiation lead to reduce ability to coased
disease in Buffalo [17].

Also we gave the animal (which
administrated with different dose of
attenuated E. histolytica cyst) a dose of
non-attenuated E. histolytica as challenge
test , founded that the animals tolerant this
dose ,so the mortality percentage reach to
20% in animals group which administrated
with attenuated E. histolytica cyst (25 rad).
Figure-1.

gamma

radiation

reduce

the

Table (1): Effect of gamma radiation on mortality rate of rabbits

008y | i | MR | | Mol
week week

Control group 0 0 0 0

Non'ga;;?;ated 1 20% 3 60%
w0 | | | e
\ﬁif?‘éaltffd 1 20% 2 40%
witzoRad | O 0 1 20%
it mad | 0 0 0
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Figure (1): Challenge test

Effect of Gamma Radiation on Liver
Histology

Administration of laboratory animals
with increasing dose of attenuating E.
histolytica cyst (5, 10, 15, 20 and 25) rad
caused some of histopathological changes
in rabbits liver such as infiltration of
inflammatory cell with degeneration of
hepatic cells in addition to congested blood
vessels and hydropic degeneration of
hepatocyte (Figures 2, 3, 4, 5, 6 and 7) in
compare with liver of control group which
gave the normal saline which appear
normal shape and size (8). Also we noted
that this changes was reduce when increase
the dose of radiation which decrase the
pathogenecity of E. histolytica. The
congestion of blood vessels observed may
be a response to the damage wrought by the
parasite within the fabric of the liver where
it lead to increase the amount of blood
contained to areas of injury and increase the
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process of leaching vascular studies

indicated that infection with the parasite
lead to an increased amount of blood
reaching the liver [18]. It was also noted the
large size of liver cells, as in the event of
necrosis severe liver tissue may occur
hyperplasia response compensatory and as
a result grow liver cells and gets bloating
swelling of these cells as observed
concentration of cells inflammatory
multiple forms of cores PMNS cells kupffer
cells within the liver tissue as these cells
effect whatever in reduce the pathogenicity
as it works to devour and kill eccentric
feeders within the liver tissue , and in this
regard noted several studies into the role of
immune resistance liver abscess amoebic in
laboratory animals Karkheh multiple cells
forms cores PMNS response to
inflammatory preliminary and working to
inform the amoeba in the focus of infection
and kupffer cells play an important role in
resistance hepatic programmed to die [19].
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Figure 2: Histopathology of rabbit liver that administration of attenuated
E.histolytica cyst by 5 Rad gamma radiation showed chronic inflammatory cell
infiltration (red arrow) with hydropic degeneration of hepatocytes (black arrow)
(clear cells) ( H and E X40).

Figure 3: Histopathology of rabbit liver that administration of attenuated F.
histolytica cyst by 10 Rad gamma radiation showed highly infiltration of
inflammatory cell (black arrow) (H and E X40).
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Figure 4: Histopathology of rabbet liver that administration of attenuated F.
histolytica cyst by 15 Rad gamma radiation showed highly congested blood vessels
(red arrow) with highly inflammatory cell infiltration (black arrow) (H and E X 40).

Figure 5: Histopathology of rabbet liver that administration of attenuated E.
histolytica cyst by 20 Rad gamma radiation showed focal infiltration of inflammatory
cell (red arrow), (H and E X40).
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Figure 6: Histopathology of rabbit liver that administration of attenuated E. histolytica
cyst by 25 Rad gamma radiation showed no clear histopathlogical lesion except focal
infiltration of inflammatory cells (red arrow), (H and E X40).
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Figure 7: Histopathology of rabbit liver that administration of non attenuated E.
histolytica cyst showed focal and diffuse infiltration of inflammatory cell (red arrow)
with degeneration (black arrow) and necrosis (yellow arrow) of hepatic cell (H and E
X40).
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Figure 8: Normal appearance of liver, (H and E X40).
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