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Introduction 



· Introduction 

as are unicellular organisms common in the environment: many are parasites of vertebrates 

ertebrates. Parasitology is the study of parasites and as such does not include bacterial, 

r viral parasites. Human parasites are separated into intestinal and blood-borne parasites. 

asite to be defined as intestinal it must have an intestinal life-cycle stage, though it may 

" Ii e-cycle stages in the heart, circulation, lung, tissue, other animals or the environment. 

-es found in the intestines can be categorized into two groups: Protozoa and Helminthes. 

t"t:�c:ma are single celled organisms. There are four classes of Protozoa commonly found in 

�=�a!ed fecal samples. These are differentiated by the method of motil ity. Protozoa include 

Entamoeba, Giardia, Trichomonas, 

C ryptosporidium, 

Isospora, Pneumocystis and 

antidium. [7] 

�----.:.:;:,,'I..::.- is: an infection caused by pathogenic amebas or protozoan, especially Entamoeba 

a::::::::;::::::1. J. is also called as amebiasis, amebism and amebic dysentery. Amebas get their name 

k word amoibe (meaning "change"), because their shapes are constantly changing. 

IJ is composed of protoplasm differentiated into a cytoplasmic membrane, 

� , a nucleus. The cytoplasm contains granules, as well as vacuoles filJed with food, 

possibly gases. 

Fig. 1: Ameba 
http:// www.mentaljloss.comiblogs/archivesl10643 
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membrane is permitting the passage of certain soluble nutrients into 

waste material out of the cell. These microorganisms are almost constantly in 

move by sending out portions of their bodies in one direction so that the whole cell 

the location of the projection, called pseudopodium. Reproduction in amebas 

binary fission. [26J Microorganisms obtain their food by pseudopodia that extend 

in the shells. [38] 

histolytica 

inflamed this condition because of parasitic microorganism action, 

histolytica. Entamoeba histolytica was described by Fedor Lo"sch in 1875 

Russia. The genus Entamoeba contains many species, six of which 

histolytica, 

dispar, 

,"!t/Ji',mt',phirJ moshkovskii, 

77TH 0<> nn polecki, 

_""iVYL',. coli and 

haytmanni 

in the human ,intestinal lumen. Entamoeba histolytica is the only sm:clt!s 

with pathological sequelae in humans; the others are considered 

90% of people infected with E. histolytica have no symptoms of disease 

their infection, while the remaining 10% develop invasive disease. 

individuals with asymptomatic infection coming from areas 

develop symptoms of invasive amoebic disease within one year. 

causes liver abscess, respiratory tract infections, and cerebral and 

2 



- : Ie 

Fig. 2: Entamoeba histolytica in brain tissue 

http://aapredbook.aappublicatiOllS.orglweek/ 

e main host of the Entamoeba histolytica. Usually source of the infection is also the 

y. It does not require any intermediate host in the life cycle. E. histolytica has two 

�es in their l ife cycle. 

!inr:�=�ion during periods unfavorable for normal growth, some amebas can from cysts. The 

ergoes nuclear multipl ication without cel l  division, resulting in several nuclei 

;sts. [24] Mature cyst of E. histolytica is spherical in shape and the diameter is 1 2-
I)' the infection occurs at the cyst stage. 

Fig. 3: Cyst stage of E. histolytica 

(Source: Atlas of Medical Parasitology) 
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is immediately infective and the cysts Cysts cause the 

water; it will further produce the infections of the people who take 

water or hand. If the cysts 

tronh'Oz(}lt€�S in the small intestine. 

acidic stomach, they transform 

occurs at the lower part of the small 

[28] 
amoebas move to the it is the main site of the 

histolytica lives and multiplies as a tropnozc:)Itc�. Trophozoites are 

flm in length. In order to infect 

to the large intestine 

UI�'�;:)L"'U. they are killed by 

humans they encyst and exit the body. 

they live and mUltiply by binary u",,,.vu 

acid of the stomach. [18] Occasionally 

be transmitted 

in the feces. 

stooL Only cysts can 

Both cysts and h'..,7Alt"", are 

found in firm stool, whereas trophozoites are 

and infect other humans. [28J 

Humans 
Cysts and Trolph()zoJites inhibit the large bowel 

1 
Penetration of bowel results in trophozoites 

t .. ",,,,,,,,,ri,·rI to etc by blood steam 

excreted in faeces 

Cycle of Entamoeba histoiytica including cysts and trophozoites 
Itttp:llwww.soton.ac.ukl-ceblDiagnosislVoll.htm 

4 

faecal-oral route 



-:tic 

Inqe tj.-'ln 
in i'or't,�minat�d 
food and water 

C . ts .:xit hG$� 
in t 'e!' 0.:.;1 

cys 
I 

I r' � ��r tht· ble) . '>11 f'.1 i1 
in Ktir'lg sites such as �he 
li'." .. r;. bjdi ·md 1 Ilq'i. , I 

1 

testi al T1.lJ -osa 

I:i -y'S i1rinn 

J '\ 
\ .. / 

Trc p/w/oitf'; rnL.ltiply 
by oil"lar> fission 

Fig. 5: Life cycle of E. histolytica 
http://www.wikidoc.orgiindex.phplEntanweba_histolytica 

_4.r .... dispar 

:'xcyst fon 

Trap 1c·zoitf.>s TigrC":te 
to the 1?r(Jp i"'ltf'S in13 

of amebiasis, and is caused by E.dispar. It is very mild and mostly 

.imes, patients misdiagnosed to have E. histolytica infection, but who have 

-+-;;'�-> _-......:.�� 'er, are actually infected with E. dis par. 
[12] 

5 



In 1925, Bmmpt formulated the theory that the difference between many asymptomatic amebic 

ections and those of individuals with amebic disease could be correlated with the existence of 

:v.o distinct but morphologically identical species, namely, E. histolytica (which is capable of 

ing invasive disease) and E. dispar (which never causes disease). In 1 993, after 68 years the 

.:=' al discovery of E. dis par, these two were formally accepted as different yet closely related 

:i s on the basis of extensive genetic, immunological, and biochemicaJ anaJyses. [21] 

� of Amebiasis 

0 0')<:9.-
0 
r 

C- O I' 

� 0 
PQ� c 

v 
/"'\ .-. --

p ") 

f 
Fig. 6: Entamoeba dispar 

(� 

C 

http://www.parasito/ogie.nllindex 

°0 

- most prevalent in tropical and subtropical countries where standards of public 

itation may be low. About 5,000 to 1 0,000 cases are diagnosed each year in the 

about 20 deaths annually. It is most serious in infants, the elderly and debilitated 

ible causes of amebiasis include: 

rinking contaminated water or food is one of the primary causes of amebiasis 

.:: tables grown in soil contaminated by feces can transmit the disease 

- transmitted from one person to other through direct contact 

""allowing anything that has touched the stool of a person who is infected with 

i tolytica. 

bringing to the mouth, cysts (eggs) picked up from surfaces that are 

=====�:d with Entamoeba histolytica. 

on which mosquito had sat, after sitting on the stool of a person infected 

:i::::t:=::=�b'{J histolytica, may lead to amebiasis 
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);;> Eating Non- "" •• ".<.1"\ foods (meat and intestines of animals - goat, pig, beef, etc.), may 

lead to the condition of amebiasis 

);;> Unhygienic Conditions and Poor Sanitation areas are more susceptible to amebiasis 

).;> dysentery can also spread by anal sex. [11] 

of infection: 

food, direct 

Ingestion of cysts 

Human colon 

Trophozoites or cysts in feces 

1 
Penetrate colon wall 

i 
-intestinal! invasive amebiasis 

Liver, brain, other 

Fig. 7: Transmission of Amebiasis 
http://www.bing.comlimageslsearchq=amebitlSis 

of Amebiasis 

in two One is Intestinal arnleOlaSlS the other is extra-

survives in the big bowel without causing any symptoms, but sometimes 

bowel, causing intestinal disease cal led intestinal amebiasis. 

infection is asymptomatic passage. Symptomatic patients 

abdominal pain and diarrhea and later develop dysentery. Fulminant 
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with high grade severe abdominal pain and profuse diarrhea occurs children 

U<<<1'-'1I." receiving steroids. ,puP,rp gastric distention of the bowel can occur. Amebomas 

�"'-'�.J mass lesion chronic amebiasis) can present like a malignancy. [30] 

Sub acute onset, bolclJ mucous in stool, in enllermc area 

symptoms 

Diarrhea/dysentery, abdominal pain, 

to separate invasive � 
Lactoferrin, fecal occult blood 

diagnostic tests � 
stool E.hisolytica det,ection test or 

Fig. 8: Algorithm of intestinal amebiasis 
http://cmr.asm.orglcgVcontentijuIU16141713 

plus Serology 

of fever and upper abdominal pain. Jaundice is rare. Amoebic 

unknown abscess can sOlrnetmles 

peritoneal or pericardial cavities. The main symptoms are 
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minal pain: Abdominal pain is any type of pain or discomfort that occurs in any area from 

- r chest to the groin. Abdominal pain is symptom of a wide variety of mild to serious 

�il2:-s.t'S-. disorders and conditions. Abdominal pain can result from infection, malignancy, 

__ -ll<llion, trauma, obstruction and other abnormal processes. [41) 

Fig. cr. Abdominal pain 

hUp://pathology2.jhu.edu/gicases/case.cfm?case=JJ 

tXtal pain is the symptom of pain in the area of the rectum. A number of different 

documented. Differential diagnosis Anal fissures are the most common cause 

. involve a tear in the anal canal probably due to trauma from defecation and 

.,.....,. ...... "....-1 effectively with sitz baths, stool softeners, and analgesics. [41) 

illness is a signjficant worldwide cause of morbidity and mortality. Those 

estinal illness are greatest in developing countries due to the various routes 

i'lcally tied to hygiene. Organisms commonly causing diarrheal illness are 

Cyc/ospora, Giardia sp etc. Diarrheal illness can be classified as acute 

rsistent (14 days) and chronic (30 days). [26) 

- Bovine viral diarrhea virus (BVDV). Coloured transmission electron 

bovine embryonic testes cell infected with the BVDV virus, a type of 

are the small, red particles inside circular enclosures of rough 

lue). The viruses are also seen in tubular structures, and some of these 

-elopes. The red regions bound to the endoplasmic reticulum (blue seen 

9 



Fig. 10: Bovine Viral Diarrhea Virus 

http://www.sciencephoto.comlimages/ 

A fever usually means the body has raised its temperature to fight an infection or 

e most common causes are infectious viruses such as cold or flu. Also possibilities 

- oenteritis, hepatitis, sinusitis, tonsillitis, otitis media, urinary tract infections, 

Ia, prostratitis, mononucleosis, dental abscess, tuberculosis, and drug reactions. 

on causes of fever in children include cold, flu, otitis media, throat infection, 

but there are numerous other possibilities. [41] 

: Blood in the stool is an abnormal, potentially critical condition, in which there is 

.ith the bowel movement or feces. Blood in the stool is also called bloody stool 

often a sign of gastrointestinal bleeding. Blood in the stool is sometimes 

bleeding from the rectum or rectal bleeding. [41] 

... 1ftC;!c: _���.- : ingestion of water or food containing cysts of the protozoan Entamoeba 

·0 a severe and sometimes fetal dysentery syndrome. The ingested cysts 

s:Dffi13lch; the trophozoites emerge in the lower small intestine and multiply in 

Cysts reform and are shed in feces. [36] 

amebiasis is usually characterized by bloody and mucous diarrhea, 

I discomfort. However, there is unusual manifestation of colitis 

·�ional dripped anal bleeding, which sometimes spouted. An acute or 

10 



nic inflammation of the colon can be caused by viruses (e.g. cytomegalovirus), bacteria 

_ :ozoa (e.g. ameba) or immunologic factors (inflammatory bowel disease which includes 

's colitis and ulcerative colitis). [41] 

Fig. 11: Amebic colitis 

http://www.bing.comlimagesl q=amebiasis& view 

REOBLOOO 
��S CORPUSCLE 

�'.)G� KARYSorv'IE 
NUCLEAR 

MEMBRANE �--....L 
.ROlIAA-nN 

G�RANU e 

CHROI'V1ATID 
BODtE.S 

CYST 

NUCLEUS 
CYTOPlASM 

CYST WALL 

UI:)OPC>DtUM 

�. Eniamoeba histolytica- the causative agent of amebic dysen tery and its cyst 

� ;h 'ww.tutornext.comlamoebic-dysentry-ascarlasis-filariasis-ringwormsl 
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ndicitis: Acute appendicitis is a rapidly progressing inflammation of a small part of the 

:' intestine called the appendix. Acute appendicitis is a medical emergency that generally 

. eS prompt removal of the appendix to prevent life-threatening complications, such as 

d appendix and peritonitis. In contrast, chronic appendicitis develops slowly, has milder 

� ... _.., .. vms, and can often be treated with antibiotics. The appendix is a pouch-like structure 

1O::2::'.t:::(] in the lower right quadrant of the abdomen near the area where the small intestine links 

e large intestine. The exact function of the appendix is not known, although it might be 

_ � 1 in protecting beneficial bacteria of the colon. [41] 

Fig. 13: Acute appendicitis 
med.jhmledulpathconceptslshowimage.cjm? 

tutoriaJid 

Fig. 14: Acute bacterial peritonitis 
http://www.health-res.comisulracute-bacteriaJ­

peritonitis/ 

-
nitis: Peritonitis is a serious disorder caused by an inflammation of the peritoneum, most 

e to a bacterial infection. The peritoneum is a two-layered membrane that lines the 

al cavity and encloses the stomach, intestines, and other abdominal organs. The 

--..--...u..uation may affect the entire peritoneum, or be confined to a walled-off, pus-fi l led cavity. 

e anywhere along the gastrointestinal tract is the most common pathway for entry of an 

----""'.s agent into the peritoneum. [41] 

abscess: Amebic liver abscess is the most common extraintestinal manifestation of 

is. Amebic liver abscess is rarely seen among children. The majority of patients are 

12 



� tween 20 and 40 years of age. Amebic l iver abscess might be mistakenly diagnosed as 

.::� .ic abscess, necrotic hepatoma or echinococcal cyst. [34] 

abscess: Lung abscess is known as pulmonary amebiasis, the second most common extra­

C'".Sil· l1la l pattern of infection which is frequently associated with amebic liver abscess. It occurs 

.:.- _ Yo of patients with invasive amebiasis. The formation of a localized collection of puss in a 

. . the lungs is called lung abscess. Abscesses can form in almost any part of the body. [48] 

Fig. 15: Amebic liver abscess 

� .vlwww. health-pic. comlentanweba-histolytica­
incubation 

Fig. 16: Lung abscess 

http://www.microscopyu.comlpathology/lungabscess 

bie abscess of th e brain: Most lesions of the brain are single and occur in the cortex of the 

�"'n m. There is an area of liquefaction of neuronal and glial cells with a mild inflammatory 

'on but a limiting capsule rarely is present. Trophozoites may be found in viable tissue in 

all of the abscess or in the thick, yellowish or brownish pus. Fever, headache, vomiting and 

ances of vis ion and memory usually suggest meningitis or a space occupying lesion. [32] 

Fig. 17: Amebic brain abscess 

http://health.allrefer.comlhealthlamebiasis-amebic-brain-abscess 
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�ausea: Nausea is that queasy feeling of unease with which everyone is familiar. It often occurs 

with or precedes vomiting but both nausea-without-vomiting and vomiting-without-nausea are 

possible. Nausea is the body's way of reacting to an infection or condition. [41] 

Other symptoms of amebiasis includes 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

Jaundice 

Sometimes allergic reactions can occur throughout the body, due to release of toxic 

substances or dead parasites inside the intestines 

Loss of weight and stamina is encountered with person suffering from amebiasis 

Usually symptoms start with diarrhea and pain in right hypochondrium 

Bad smelling stools 

Loss of Appetite 

Weakness or tiredness 

Pain in the right shoulder could occur in chronic condition 

General malaise 

Mental apathy 

Cutaneous lesions in perianal area 

Risk factors for severe amebiasis include: 

Alcoholism 

Cancer 

Malnutrition 

Old age 

Pregnancy 

Recent travel to a tropical region 

Use of corticosteroid medication to suppress the immune system 

1.6 Method of Diagnosis 

The diagnosis of amebiasis is made in the laboratory by the examination of stool specimens for 

e presence of trophozoites and cysts. Trophozoites are more likely to be found in liquid stool 

-pecimens, while cysts are generally more numerous in formed stools. Important characteristics 

14 



to identifY amebae include the number and structure nuclei, especially the presence and 

location of chromatin material founa'm t'ne n\lc\�\l�), ",?'O.�\."\\.\'O.t\� 'O.tcl\\'t, the iMer nuclear 

membrane. Most amebic trophozoites have a single nucleus, while the cysts are usually 

multinucleate. The number of nuclei is characteristic for species of amebae. All intestinal 

amebae have karyosomes (clumps of chromatin material found within the nuclei). The 

configuration and location of the karyosomes are distinctive for each ameba and are helpful in 

identification. [47) 

Laboratory Diagnosis 

techniques employed in a diagnostic clinical laboratory include wet preparation, 

�u'i",pnlc .. <>1"lnn and permanently. stained smears for the identification of histolytica or E. dispar 

moshkovskii in feces. Microscopic examination of direct saline (wet) mount is a very 

method «10%) which is performed on a fresh specimen. The sample should be 

within 1 hour of coUection to search for motile trophozoites which may contain RBCs. 

in patients who do not present with acute dysentery, trophozoites will not contain 

Patients with asymptomatic carriage generally have only cysts in the fecal 

is a less reliable method of identifying Entamoeba species than either culture or 

detection tests. The sensitivity of microscopy can be poor (60%) and confounded with 

results due to misidentification of macrophages as trophozoites. (47) 

methods 

techniques for the isolation of Entamoeba species have been available for over 80 years. 

media include xenic (diphasic and monophasic) and axenic systems. cultivation is 

as the growth of the parasite in the presence of an undefined flora. The xenic culture of 

was first introduced by Boeck and Drbohlav in 1925 in a diphasic egg slant 

a modification of this medium is still used today. Different monophasic media that 

developed for E. histolytica are the egg yolk infusion medium of Balarnuth, Jones's 

urn. Axenic cultivation involves the cultivation of parasites in the absence of any other 

cells. The axenic cultivation of histolytica was first achieved by Diamond in 

15 



1961. Culture of E. histolytica can be performed from fecal specimens, rectal biopsy specimens, 

or liver abscess aspirates. 

Erti1lilOtf?O:,:r 
.�3.'O,:l'�I�;1 

£n:armeOil 
00',: 

£ r:aO:;fI��"rx 
r.�;r:a 

18: Cbaracteristic features of tropbozoites and cysts of intestinal ameba 
http://www./fllk.cuni.czlldinmikrob/vyuka/gitipartlzJte.htm 

the liver abscess aspirates of ALA patients are usually sterile (98% cases), addition of a 

or a trypanosomatid is necessary before inoculation of ameba into xenic culture. The 

:"dtLL""'" rate for culture of histolytiea is between 50 and 70% in reference laboratories. As 

of E. histolytiea from clinical samples such as feces or liver abscesses has a significant 

rate and is technically difficult, it is not undertaken in a routine clinical laboratory. 

his/olyttea in a clinical diagnostic laboratory is not feasible as a routine procedure 

IS less sensitive than microscopy as a detection method. Parasite cultures are difficult, 

and labor-intensive to maintain in the diagnostic laboratory. [21] 
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Isoenzyme analysis 

The work of et demonstrated that isoenzyme of cultured amleba 

would enable the differentiation of Entamoeba species. An isoenzyme (zymodeme) is defined as 

a of strains share the same electrophoretic and mobilities for several 

enzymes. Zymodemes consist electrophoretic of malic enzyme, hexokinase, glucose 

phosphate isomerase, phosphoglucomutase of cultured 

amoer,a enables differentiation of histolytica from E. dis par and was considered the gold 

standard for d iagnosing amoebic infection prior to development 

techniques. [21] 

Zymodeme analysis has a number d isadvantages including 

./ The d ifficulty of performing the test 

newer DNA-based 

./ It is a time-consuming procedure and relies on establishing the amoeba in  culture, with a 

large number of cells needed for the analysis 

./ This is not always cultivation of amoeba lead to selection 

and one species or strain may outgrow the other, which is not desirable when 

studying zymodemes . 

./ Furthermore, the amoebic cultures and therefore isoenzyme analyses are negative for 

many microscopy-positive stool samples 

./ analysis is not easily into routine clinical laboratory work 

1.J"\.,au�,,, of the expertise required to culture the parasites, the complexity of the diagnostic 

mOlces,s. [21] 

Antibody detection tests 

Many different assays have been developed for the detection antibodies including indirect 

agglutination (iliA), Immunoelectrophoresis, 

Counterimmunoelectrophoresis Amoebic gel diffusion Immunodiffusion, 

complement fixation, Indirect immunofluorescence (IF A), and Enzyme-linked 

immunosorbent assay (ELISA). A variety antibody assays detection of E. histolytica 

antibodies in human serum are also commercially available. A commercial test CellognostR 

Reagents for diagnosis of amebiasis by Hem agglutination (IHA) served as 
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standard tool .  Enzyme-Linked I mmunosorbent (ELISA), flat-bottomed wel ls of 

nuclonR polystyrene m icrotiter plates were sensitized with histolytiea overnight at 

refrigeration temperature. Test and control sera were added to the wells and incubated at 

for one hour. Enzyme labeled antihuman immunoglobulin, gamma chain specific, peroxidase 

conjugate was added to the first two reactants, the 2,2 Azino-bis (3 

ethylbenzthiazol ine-6-sulfonic acid). Plates were incubated for one hour at ambient temperature. 

A positive titer was indicated by a color change in the substrate as it was oxidized by the 

the formation of an Ag-Ab (Le., amoeba-anti body-antihuman 

globul in-peroxidase conjugate) is specific and irreversible the presence of anti-ameba antibody 

would indicated a substrate reaction, which is proportional to the antibody 

concentration in the test serum. [42] 

Antigen detection tests 

Several investigators have developed for the detection of antigens in fecal samples. 

antigen detection tests have a sensitivity approaching that stool culture and are rapid to 

perform. Antigen-based kits that are specific for histolytiea use monoclonal antibodies 

the GallGalNAc-specific histolytica or monoclonal antibodies against serine-

. rich antigen of histolytica. The histolytica TechLab kit was designed i n  1 993 to detect 

specifically E. histolytica in feces. This antigen detection test captures and detects the parasite's 

GallGalNAc lectin in stool The lectin is conserved and highly immunogenic, and 

because of the antigenic differences in the lectin of histolytiea and dis par, the test enables 

specific identification the histolytiea. The detection 

antigens is quite high, requiring approximately 1 ,000 trophozoites well. However, this test 

suffers the disadvantage that the antigens detected are denatured by fixation of the stool 

sample, therefore l imiting testing to fresh or frozen samples. Nevertheless, this test 

demonstrated good sensitivity and specificity for detection of histolytiea antigen in stool 

specimens 

TechLab 

people suffering from amebic colitis and asymptomatic intestinal infection. 

for detection of E. histolytica antigen in stool specimens from people suffering 

was shown to have an correlation with nested peR, and in other studies 

test was found to be more sensitive (80 to 94%) and specific (94 to 1 00%) than microscopy 

and culture. I n  Bangladesh, 96% and 1 00% of patients with ALA had detectable levels of lectin 
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antigen in their serum and liver abscess pus samples, respectively, before treatment with 

metronidazole . However, the sensitivities of this method were only 33% and 4 1  %for serum and 

l iver abscess pus, respectively, after a few days of treatment with metronidazole , which is 

probably associated with a decrease in the amount of antigen in the serum or pus following 

therapy. Results of antigen detection using both the TechLab kits suggest that more specific and 

sensitive diagnostic tests, such as PCR, are needed to establish the actual worldwide distribution 

of E. histoiytica and E. dispar. Detection of specific antigens of E. histoiytica and E. dispar in  

feces by ELISA could be useful for clinical and epidemiological studies where molecular assays 

cannot be used. Importantly, of the four diagnostic methods, i .e . ,  antigen detection, antibody 

detection, microscopy, and isoenzyme analysis, only antigen detection using ELISA is both rapid 

and technically simple to perform and can be used in laboratories that do not have molecular 

facilities, thus making it appropriate for use in the developing world, where amebiasis is most 

prevalent. In al l cases, the combination of serological tests with detection of the parasite (by 

antigen detection or PCR) offers the best approach to diagnosis. The advantage of this test is that 

it can be performed on fresh, frozen or Cary-Blair specimens but not on formalin-fixed fecal 

samples. [21] 

Immunochromatographic assays 

The Triage parasite panel (TPP) is the first immunochromatographic assay for the simultaneous 

detection of antigens specific for Giardia lamblia, E. histolytica, E. dispar, and Cryptosporidium 

parvum. The immunochromatographic strip used in this assay is coated with monoclonal 

antibodies specific for the 29-kDa surface antigen (E. histolyticalE. dispar), alpha- l -giardin (G. 

lamblia), and protein disulfide isomerase (C parvum). By using specific antibodies, antigens 

specific for these organisms from the stool samples are captured and immobilized on a 

membrane. A high sensitivity (96% to 1 00%) and specificity (99 . l  % to 1 00%) of the TPP kit 

compared to microscopy (stool ovum and parasite examination) for E. histoiyticalE. dispar were 

reported. The advantage of the TPP method is that it can be performed in approximately 1 5  min 

with fresh or frozen, unfixed human fecal specimens. The TPP provides diagnostic laboratories 

with a simple, convenient alternative method for performing simultaneous, discrete detection of 

Giardia-, Cryptosporidium and E. histolytical E. dispar-specific antigens in patient fecal 

specimens. [21] 
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1.7 Treatment of Amebiasis 

The Dauphin de France was the ftrst known patient of amebiasis who was treated by an extract 

of the root of the ipecacuanha plant. Emetine is the active alkaloid of ipecacuanha was 

introduced for the treatment of amebiasis in 1912 and was the standard drug used in this disease 

for about 50 years. Unfortunately, toxicity hampers its usefulness that justified the search for 

other drugs. Because of the various aspects of amebiasis, one has to face several therapeutic 

problems in drug treatment: 

• Reach the amebae in the colonic lumen 

• Destroy the parasite in the tissues, both locally in the wall of the colon and in other 

organs where the parasite may have migrated 

• Prevent the formation of cysts, in order to avoid the spread of the disease 

• Reduce as much as possible the duration of treatment, bearing in mind that the disease 

occurs mainly in rural areas, where people are not inclined to take drugs for more than a 

few days 

• Administer drugs with as few side effects as possible 

• Administer inexpensive treatment 

If all these conditions can be fulfilled then that would be ideal drug to treat the various forms of 

amebiasis. Halogenated hydroxyquinolines such as entero-vioforme were improvements over 

emetine in that they have a better luminal amebicide action, better tolerated and are easily 

'ministered. On the other hand, they have no action against tissue amebae and therefore their 

is limited. Moreover, the excessive use of drugs of this type can lead to serious toxic effects, 

- seen in Japan with the SMON disease. Arsenicals, such as milibis, have been extensively used 

intestinal amebiasis. They are well-tolerated and good amebicides. But they do not reach the 

parasites in the tissues and therefore can only be used as an adjuvant treatment. Apparently these 

� rupounds can prevent the formation of cysts by destroying the trophozoites. Arsenicals require 

eatment of 10 days and the drugs are eliminated very slowly from the body. [35] 

_ 1edical Treatments 

• Diloxanide furoate is a good luminal amebicide which devoid of toxic effects and able to 

eliminate trophozoites and cysts from the colon. 
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• Among the antibiotics, Paromomycin is the only one which is directly amebicidal both in 

vitro and in vivo. It may be useful in severe amebic dysentery with marked bacterial over 

infection. 

• Emetine derivative, 2-dehydroemetine achieved a major breakthrough in the treatment of 

the disease. The main advantage of this compound over emetine is its lower toxicity with 

much less accumulation in the tissues. A seven-day treatment with 2-dehydroemetine of 1 

mg/kg body-weight destroys the parasite both in the colonic lumen and in the tissues. 

• In extra-intestinal amebiasis chloroquine usually in association with emetine has a good 

amebicidal action and has been used with success not in amebic liver abscess. 

• The most significant advance in the treatment of amebiasis is the discovery of amebicidal 

properties of nitroimidazole derivatives. In 1 966 Powell et al reported the success of 

metronidazole in both amebic dysentery and liver abscess. The drug is extremely active 

against E. histolytica. In culture, the morphology of the organism is altered markedly 

within 6 to 20 hours by concentrations of I to 2 �g/ml of metronidazole. Within 24 hours 

all organisms are for killed. 

• Metronidazole given orally for 5 to 10 days at 2.25 g daily in amebic dysentery and 1.5 g 

to 2.25 g daily for 5-10 days in amebic liver abscess. More recently, Bunnag et al in 

Bangkok successfully treated amebic liver abscess with 2.4 g of metronidazole given 

orally for a single day. 

• Tinidazole and Ornidazole are most promising. Tinidazole given for three days at dosage 

of 2 g a day for adults and about 60 mg/kg bodyweight a day children achieves a parasitic 

cure rate of 83% to 96%. The compound is well absorbed and has a half-life of 12 hours. 

• A newly developed nitroimidazole derivate, ornidazole (Tiberal) also shows excellent 

anti-protozoal action at a low dose against Trichomonas vaginalis, Giardia lamblia and 

Entamoeba histolytica. Ornidazole is well tolerated but not devoid of side effects. From 

comparative studies between metronidazole, tinidazole and ornidazole, the latter two 

compounds seem to be superior in terms of efficacy in the management of intestinal 

amebiasis. Because these drugs have shorter duration of action and Side-effects are 

comparable. Ornidazole has a longer half-life which is an advantage and its efficacy in a 

one-day treatment in amebic liver abscess is documented, which is not the case with 

tinidazole. [35] 
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on recent publications usual drug rpornYl,pn" recommended are: 

Table 1: Different drugs dosage regimens 

Presentation Drng Adult Dosage 

Asymptomatic 
passage Diloxanide furoate 500 mg t.i.d.,  10 days 

�uminal infection only) 

Iodoquinol 
650 t.Ld., 20 days 95% 

(Diiodohydroxyquin) 
---

500 mg ti.d, 10 days 
30 m g/kg/day in 3 doses, 5-10 85-90% 

750 mg t.Ld. ,  5-10 days 90+% 
50 mglkg, 1 dose 86% 

50 mglkg q.d . ,  3 

Amoebic Liver Abscess 
Metronidazole 

750 mg ti.d., 10 days 
2.4 g q.d., 1-2 days 

Tinidazole 2 g p.o. 

Source: http://entamoeba.lshtm.ac.ukltreat.''tm 

Surgical Care 

Surgical intervention is required for treatment of acute abdomen to perforated amebic 

(:olitis, GI bleeding, or toxic m egacolon. Toxic megacolon is rare and is typically 

associated with the use of corticosteroids. Surgical attempts to correct amebic bowel perforation 

Of peritonitis should be avoided, although some patients may benefit from peritoneal lavage. 
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Fig.19: Different stages of E. histo/ytica inside the human body, showing the site of action of amebicidal drugs 

(Harvey and Champe) 

Unlike pyogenic liver abscess, amebic l iver abscess generally responds to medical therapy alone 

nd drainage is seldom necessary. When necessary, imaging-guided percutaneous treatment 

(needle aspiration or catheter drainage) has replaced surgical intervention as the procedure of 

choice for reducing the size of an abscess. The indications for drainage of amebic liver abscess 

include the following: 

• Presence of left-lobe abscess (> 1 0 cm in diameter) 
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• Impending rupture and abscess that does not respond to medical therapy within 

days.lIS] 

Ayurvedic Treatments 

Kutaja is the medicine of for amebiasis. teaspoon powdered is given 

times a day. Patients from amebic dysentery are also liable to suffer from chronic 

constipation and so should take two tablespoonfuls of flea husk at with milk or 

buttermilk. In chronic cases, Ayurvedic medicine prescribes Rasaparpati, a preparation 

mercury sulphur (150 daily in treatment the taking and 

water should be strictly prohibited and diet should be limited to milk, boiled rice and sugar. 

Other remedies: 

../' Takrarishta: Ajwain, Chebulic myrobalan, Emeblic myrobalan, black pepper 

powder, special types of salts Saindhav and Sourvachal should be mixed with 

buttermilk. This buttermilk should be when fermentation is 

../' Dadimavaleha: Pomegranate fruit, black pepper, long pepper, ginger, should be 

together cooked. 5 twice daily . 

../' Bilvavaleha: Prepared a paste of bael fruit in same way as Dadimavaleha. 5 twice 

daily . 

../' Combine the powder of bael root, ginger powder and pepper. 500 twice 

../' A decoction of coriander ginger nnl,:lll'l,",. is a good dysenteric remedy. 15 

ml three daily. 

../' Kutajaghan vati (the ..aUi'"'''' of Kurchi 

Homeopatbic Treatments 

Two ,"u.", • .:> three times a day. [15] 

Homeopathy can immediately control aU symptoms diarrhea, urgency, 

mucus in the stools and abdominal pain. Homoeopathy can also see that the Entamoeba 

histolytica remains only as a in the intestine without to cause its 

symptoms and prevent further complications like amoebic liver etc. Homoeopathy for 

amebiasis is as wholesome as one would want. Homeopathic medicines commonly In cases 

of amebiasis are Ars alb, Baptisia, Cinchona, Colocynth, Ipecac, Kali Birch, Lycopodium, 

Mer cor, Nux vomica, Podophyllum, Pulsatilla, lox, Sulphur, Trombidium, ThujaJ15) 
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Home Remedies for Amebiasis 

./ Neem: Equal quantities of dried neem leaves and turmeric powder are taken and mix with 

mustard oil. This mixture is applied on the body and leaves it for an hour. Later, have 

bath with lukewarm water. This is the most beneficial remedy because neem acts as an 

antibiotic . 

./ Apricot: Juice from apricot leaves is extracted and applied on the infected areas. This is 

the most effective remedy for treating amebiasis . 

./ Drumstick: 400 - 500 grams of drumstick leaves are taken and juice is extracted. Equal 

amounts of sesame seed oil are mixed and it is heated until water evaporates. The mixture 

is cooled and stored. This mixture is applied on the infected areas daily. Both drumstick 

leaves and sesame seed oil have anti-microbial properties . 

./ PeepuI :  Bark of peepul tree is taken and dried. The bark is grinded to make fine powder 

and strain through fine sieve. This powder is used on the lesions of amebiasis . 

./ Bael fruit: An unripe bael fruit is roasted on open fire and pulp is removed. This is taken 

along with j aggery or sugar. It is an excellent remedy for treating amebiasis. [ 1 5] 

Nutritional Therapy 

• Sugars and simple carbohydrates like those found in refined foods are avoided 

• Dairy products are avoided 

• Caffeine and alcohol should eliminate 

• Raw garlic, pumpkin seeds, pomegranates, beets, and carrots, all of which have anti­

parasitic properties should be taken 

• Should drink a lot of water to promote good bowel elimination. [15] 

1 .8 Drug Resistance in Amebiasis 

Amebiasis caused by Entamoeba histolytica is a major public health problem in developing 

countries. The indiscriminate use of antiamebic drugs can result in increased minimum inhibitory 

concentration (MIC) values against Entamoeba species and treatment failure may emerge as an 

important public health problem. Poverty, ignorance, overcrowding, poor sanitation and 

malnutrition favour transmission and increased disease burden. Prevalence varies from country 

to country. The recommendation is that E. histolytica should be specifically identified, treated 
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with antiamebic 

asymptomatic 

individuals with only dispar, the treatment is unnecessary. Treating 

indiscriminately lead to drug [5] 

In Vitro Drug Sensitivity 

understand the magnitude of drug resistance, drug sensitivity of clinical of E. 
histolytica is 

/lm. 

to mt:�trcmHlaz:o 

/lm value as the 

Minimum inhibitory concentration (MIC) of metronidazol e  from 

et a1 12 have shown mean 50 per cent inhibitory concentration (IC50) 

as 1 8.47 /lm most susceptible of with a >30 

value for resistance. [5] 

Resistance Mechanisms in histolytica 
action In sanctuaries. far the mechanisms of drug 

resistance hypothesized in protozoan are decrease uptake of loss of a 

transporter for uptake, the of drugs from the parasite by the 

g lycoproteins or by A TPases, the alteration of drug target, and loss activation. 

Metronidazol e  related nitroimidazole, tinidazole, are the only effective drugs for the 

treatment trichomoniasis and become to simple 

chemotherapeutic drugs in vitro. resistance is usually due to efflux of the 

drug from the tumour cells, which is energy dependent and is inhibited by calcium ion channel 

blockers. [5] 

1 .9 Prevention of Amebiasis 

Amebiasis is a social problem and its definitive 

public health measures, adequate sanitation and, 

'''' ... ','VH depends on improvement 

health education. development of a 

vaccine would the most economical strategy for prevention of amebic infection. The 

to development an incomplete understanding immunity in humans 

and in models. Although a vaccine is not commercially there has 

continuous in this field. [44J Amebiasis can by good hygiene 

by using caution before eating food or drinking water from an unknown source. Some .. ". ... ,,,. .. '" 

guidelines are: 
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..! To reduce transmission of amebiasis, wash hands thoroughly with soap and hot running 

water for at least ten seconds: 

o Before preparing food 

o Before eating 

o After using the toilet or 

o After 

o After using a or 11" .. 1 .... "''''1 

o After -U�'Uo'Uo VHJ'un'� 

o After touching or OJ..,.,. .. ,' .... 

stool 

./ Do not drink a water such as a pond, lake or stream. 

The water may appear clear but it could contaminated with human waste. If untreateO 

water is all IS it can be boiled for 1 minute to make it safe. water 

purification tablets are not <>++""" ... ","" against E. histolytica . 

..! Unfortunately, Ordinary of water cannot be relied upon kill amebic 

chlorination plus ..... " ... "" .. filtration seem to be effective. A special iodine tablet as 

Globaline is scale use for household drinking water. When doubt, boil 

all drinking water, 

present. 

this will not only kill the amebic cyst, but <u n .. ,u''''> 

./ Thoroughly 

and 

Thorough 

all and vegetables that are eaten raw. Disinfectant 

unproven value in preventing transmission E.histolytica. 

with potable water and keeping fruits and Vo;;;��o;;;UllJH;;:) dry may help; 

by ....... ,""' ... 'y"vu. by temperatures above 50°C ( 1  and by irradiation. 

should be aware of the uu. ... V •• VB and 

should only drink water or use from a source known to be contamination. They 

can be contaminated should milk or 

with unclean water. They should not eat unICO()Ke:o can peel them 

not eat salads or raw vegetables. 

who have sex with men should be aware the and may wish to 

practices that involve fecal-oral contact. symptoms occur, advice from a 

care provider should be sought. Infected "",r'",,,., ,,, should advise contacts to be 

''' ''',M'''',"" and treated if necessary to of and re-infection. 



./ The internal tenlPeran food at least 

./ Should avoid towels or washers . 

./ Should drink only pa(�kaI2ed drinks, boiled water or chlorinated and 

./ Drinks containing ice are avoided. 

1 . 10 Amebiasis in Bangladesh 

water . 

NIAID currently funds major projects Bangladesh, which are primarily focused on 

endemic diseases, such as cholera, amebiasis, and cryptosporidiosis; and on pathogens, 

such as Vibrio cholera Entamoeba histolytica. and transmission of such 

as henipaviruses and enteroviruses, are subjects of NIAID-funded research. of the 

IVU;UUj'E collaborating institutions is  the International Centre Diarrheal Research in 

Dhaka, Bangladesh (ICDDRB).The contribution amebiasis to burden of diarrheal disease 

in children and the to which immunity is acquired from natural infection were in 

a 4-year prospective observational study 289 preschool children in an urban slum Dhaka, 

Bangladesh. Entamoeba histolytica infection was detected at least once in 80%, and 

53%, the children completed 4 years of observation. Annually there were 

0.09 episodes/child of E. histolytica-associated diarrhea and 0.03 episodes/child of histolytica-

associated was a substantial burden on the health of cohort 

children. from was with a anti-CRD response. 

of producing an effective vaccine will be to upon naturally acquired 

immunity, which does not provide protection reinfection. Both bacillary dysentery 

and amoebic dysentery are highly endemic in Bangladesh and is the cause extensive morbidity 

mortality, particularly in with of bacillary dysentery. Approximate yearly 

cases of bacillary dysentery in Bangladesh in a typical is estimated to be between 2,00,000 

and 3,00,000 while number for dysentery is estimated to between 25,000 and 

50,000. Incidence of amebiasis is high where system is poor and of 

developing where air defecation is common. poor socio-economic 

of Bangladesh and the practice of faeces disposal and, in villages, the of open-air 

defecation, have made amebiasis an disease high prevalence throughout year. In 

many developing countries including Bangladesh, malnutrition involving both carbohydrate and 

protein deficiency is  common. [23J 
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1 . 1 1  Drugs Commonly Used in Amebiasis 

Ornidazole 

Ornidazole 

microbial 

lamblia 

to the 5-n itroimidazole 

treatment of 

anaerobic bacteria. 

of drugs and is  a potent anti protozoal and 

Physicochemical Properties 

''''''''HVII'' associated with E. histolytica, 

Ornidazole 

a heterocyclic structure consisting of a nitroimidazole-based nucleus with a 2-

hydroxy-3- chloro-propyl group in J and a position 2. It i s  

from 5 -nitroi midazole derivatives. Ornidazole is  known chemically as 

chloropropyl)-2-methyl-5-nitroimidazole (C7HIOCIN30). molecular weight is  (C 

3 8 .2 8%, 4.59%, CI 1 6 . 1 4%, 1 9. 1 3%, 0 2 1 .85%). Ornidazole is a white to yel lowish 

microcrystalline powder. It's melting point between 3 58K to 360 K. Its I % aqueous solution has 

a approximately 6.6. is  soluble in ethanol and chloroform (2.6, 

over 5 0, over 5 0%, [ 1 9] 

Mechanism of Action 

anti microbial activity ornidazole is due to the reduction of the nitro group to a more 

amine that attacks microbial DNA, brings about loss of helical structure of DNA and 

DNA the microbes. 

four phases: 

i nh ibiting further 

U«L.,VI,", are thought to 
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(I) Entry into the bacterial cell 

(II) Nitro group reduction 

(III) Action of the cytotoxic by products 

(IV) Production of inactive end products [ 1 9] 

Pbarmacokinetics 

Ornidazole is readily absorbed from the gastro-intestinal tract and peak plasma concentrations of 

about 30 mcg per ml have been achieved within 2 hours of a single dose of 1 .5 g, falling to about 

9 mcg per ml after 24 hours and 2.5 mcg per ml after 48 hours. 

The plasma el imination half-life of omidazole is 1 2  to 1 4  hours. Less than 1 5% is bound to 

plasma proteins. It is widely distributed in body tissues and fluids, including the cerebrospinal 

fluid. 

Omidazole i s  metabolized in the liver and is excreted in the urine, mainly as conjugates and 

metabolites, and to a lesser extent in the faeces; 85% of a single oral dose has been reported to be 

3 
eliminated within 5 days, 63% in the urine and 22% in the faeces. Biliary excretion may be 

important in the elimination of omidazole and its metabolites. [29] 

Indications and Usage 

� Used in the treatment of Bacterial vaginosis (non-specific vaginitis). 

� Trichomoniasis. Genitourinary infections in women and men due to Trichomonas 

vaginal is. 

� Amebiasis. All intestinal infections due to Entamoeba histolytica, including amoebic 

dysentery. 

� All extra intestinal forms of amebiasis, especially amoebic l iver abscess. 

� Giardiasis (lambliasis). 

� Infections due to anaerobic bacteria. Treatment of infections such as septicaemia, 

meningitis, 

� peritonitis, postoperative wound infections, puerperal sepsis, septic abortion, and 

endometritis, 

� With demonstrated or suspected involvement of susceptible bacteria (see Properties and 

Effects). 
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� Prophylaxis during surgical interventions, particularly those involving the colon, and in 

� Gynecological operations. [40] 

Contraindications 

It shows hypersensitivity to imidazoles. 

Warnings and Precautions 

Special precautions are required in case of ataxia, vertigo, mental confusion and patients with 

neurological diseases. There is need for adjustment of dosage and dosage interval in patients 

with hepatic impairment. Modification of the usual dosage is not necessary in patients of renal 

failure however; additional post hemodialysis dose may be required in patients undergoing this 

procedure. 

Adverse Reactions 

The most frequently encountered side effect is dizziness, alone or in combination with other 

adverse reactions. The other side effects occurring to a lesser extent are nausea, pyrosis, 

intestinal spasms and metall ic taste. Vertigo, fatigue and other discomforts such as loose stools, 

insomnia, skin rash and headache have also been reported. Taste disturbances, abnormal l iver 

function tests and skin reactions have been observed. 

Drug interactions 

In contrast to other nitroimidazole derivatives, ornidazole does not inhibit aldehyde 

dehydrogenase and is therefore not incompatible with alcohol .  However, ornidazole potentiates 

the effect of coumarin type oral anticoagulants. The dosage of the anticoagulant has to be 

adjusted accordingly. Ornidazole prolongs the muscle-relaxant effect of vecuronium bromide. 

Over dosage and Treatments 

Over dosage may cause exacerbation of all the pharmacological side effects of ornidazole. 
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Dosage aod 

is given by mouth in tablets or i ntravenously. When 

of to 5 mg or less per mL and 1 00 

II 

III 

or i nfused over 1 5  to 3 0  m inutes. It 

',-,V'a.:>'''. 500 mg of omidazole i s  

with amebic dysentery may be 

severe amebic dysentery and amebic 

i ntravenous infusion in a dose of 0.5 to 1 g 

for 3 to 6 days. 

1 or 1 .5 g of drug i s  b y  

III trichomoniasis, a single dose 1 .5 g i s  

5 0 0  vaginally i s  given; a 

by vaginal 1'1"" '''''' , .... , 

twice daily by mouth for 5 to 

1 .5 g as a single daily dose for 3 

omidazole may be 

followed by 500 mg every 

as a s ingle daily dose for 1 or 2 

by m outh or I g by mouth 

course of omidazole 500 

by 

with 

daily 

by mouth, with or without 500 

treated concomitantly. 

i s  used. Sexual n"'f'1"n"" .. " .-".v ... " .... 

III For the treatment of anaerobic """,r'1"",f" '" intiect!lons. omidazole i s  by lntr·",,,,,,·nn., ,,, 

infusion in an i nitial dose followed by 500 mg every 1 2  hours 5 to 1 0  

days; oral therapy with 500 should be substituted as soon as IJV" "L�""" 

II the prevention of nn.'OT_r", .. r<lTl 

i ntravenous i nfusion about 30 

anaerobic bacterial infections, 1 g is  

surgery. 

by 

II Crohn's d isease i s  a chronic d isorder that causes inflammation 

VU" �_�'HH"I tract. ua�lZole i s  an and safe drug 

Crohn's d isease. Omidazole i s  

per day i n  two separate 

to patients doses of 20 

treatment. 

III Ornidazole i s  one of the most U""� U'.IUI used antibiotics for 

omidazole i s  used with 3 0  infection. In the treatment, 500 

amoxicill in.  [29J 

Metronidazole 

digestive or 

treatment of active 

(body weight) 

nCJlICQ'oa(;{cr pylori 

and 1 g 

It i s  an oral synthetic amebicide and antibacterial it is known as 

1-�-hydroxyethyl)-2-methyl-5-nitroimidazole. It is in the group of nitroi midazole antibiotic. 
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Metronidazole and related n itroimidazoles are active in against a wide variety anaerobic 

and anaerobic bacteria. [27] 

i s  effective "'6'uu,,, both intestinal and neJ)atllC amebiasis. It has found of use 

in treatment of such other protozoal diseases as giardiasis and balantidiasis. The 2-hydroxy 

metabolite of metronidazole is active; other metabol ites are inactive. [6) 

Mechanism of Action 

Metronidazole is extremely useful i n  the treatment of extraluminal ",",L""''''''' and it ki l ls  

trophozoites but does not kil l  the cysts of [33] 
It is a prodrug that i s  b y  reduction nitro group by suscef:ltI organ i sms. Unlike 

their aerobic counterparts, anaerobic and m icroaerophi l ic pathogens such as T. vaginalis, 

and and anaerobic "'<>('f" ... contain electron fr<>1n"n,A"" components that 

have a sufficiently ""'"1<>1":,,\,,, redox potential to donate electrons to metronidazole. Electron 

transfer forms a high ly rp<I,rTH'p n itro radi cal that ki l ls suscef)UO by 

mediated mechanisms that target DNA. eU()n!jJazOie i s  catalytically recycled; loss of the 

metabolite's  regenerates the 

metronidazole-induced cytotoxicity because 

generated 

compound. levels of 02 inhibit 

competes with m etronidazole for electrons 

02 can both reducti ve of 

metronidazole and increase recycl i ng of activated drug. organi sms, pyruvate 

decarboxylation, catalyzed by pyruvate: "' ... lI .... ' ... "'" (PFOR) 

that reduce 1-"' ..... """1,......, which then catalytically donates electrons to b iological electron acceptors 

or to metronidazole. [27] 

33 



Nitazoxanide 

l e:redoxir: 
(reduced) --\ 
Ft!rrGdoxin .-J 
, . ,. � ..... :.oxIUlzec.l ) 

Metronidazole 

o 
M"':lH.Jolites 

DNA 

o 

DNA Fragmented 

Bacteri um 

Fig. 20: Mecbanism of action of metronidazole 

lrttp:llmicroblog.me.uklnodepage 

It is a synthetic nitrothiazolyl-salicylamide derivative and an anti protozoal agent for oral 

administration. Nitazoxanide is a light yellow crystalline powder. It is poorly soluble in ethanol 

and practically insoluble in water. Chemically, nitazoxanide is 2-acetyloxy-N-(5-nitro-2-

thiazolyl) benzamide. The molecular formula is C 12H9N30SS and the molecular weight is 307.3 . 

Nitazoxanide 

34 



Nitazoxanide is by U. S. Food and Administration (FDA) as an orphan drug. It has 

been used to treat G. intestinalis that is resistant to metronidazole and albendazole. It is indicated 

for treatment of diarrhea caused by Cryptosporidium parvum and Giardia lamblia in children. [45] 

Mechanism of Action 

Nitazoxanide appears to i nterfere with PFOR enzyme-dependent electron-transfer reaction. 

This reaction is essential in anaerobic metabolism. Nitazoxanide not to produce 

DNA mutations. [27] 

Diloxanide Furoate 

It is an anti protozoal and is 

and other protozoal infections. It 

in treatment of infection associated with 

to the group of luminal amebicides. 

Diloxanide Furoate 

histolytica 

Diloxanide furoate is a dichloroacetamide derivative. molecular 

chemically 

is 328.2 and the 

chemical formula I S  It is known as 

[(dichloroacetyl)(methyl)amino]phenyl furan-2-carboxylate. Non polar esters of Diloxanide are 

more potent than polar ones (Block and Beale, 2004). This drug can used in asymptomatic, 

mild to moderate, severe intestinal infection and also in ,,"'.J ..... ,'" a,,,,,,-,,-,,,,, [33] 

Secnidazole 

�e(;nl(lazOle is a synthetic derivative of the nitroimidazole series of anti protozoal It 

belongs to the group of amebicide and chemically known as 1 

imidazol- l-yl) propan-2-01. Its molecular formula and molecular weight is 

respectively. 



Secnidazole 

Tinidazole 

Tinidazole is an anti parasitic drug and is used widely in protozoal infection. It may be a 

therapeutic alternative in the setting of metronidazole tolerance. It is a second-generation 2-

methyl-5-nitroimidazole. 

Tinidazole is chemically known as 1 -(2-ethylsulfonylethyl)-2-methyl-5-nitro-imidazole and the 

molecular formula is CgH\3N304S. Its molecular weight is 247.3.  

Tinidazole 

Paromomycin 

Paromomycin is the drug of aminoglycoside antibiotic group. It is used orally to treat E. 
histolytica, cryptosporidiosis, and giardiasis. It is the drug of choice for intestinal colonization 

with E. histolytica and is used in combination with metronidazole to treat amebic colitis and 

amebic liver abscess. [27] It inhibits protein synthesis by binding to 1 6S subunit of ribosomal 

RNA.[33] Paromomycin sulfate is designated chemically as 0-2,6-Diamino-2,6-dideoxy-�-L 

idopyranosyl-( 1 -3)-O-�-D-ribofuranosyl-( 1 -5)-O-[2-amino-2-deoxy-a-D-glucopyranosyl 
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( l -4)]-2-deoxystrepta-mine sulfate (salt). The molecular formula is C23H4SNsOI4 · xH2S04, 

with a molecular weight of 6 1 5.64 (base). 

OH 

Paromomycin 

Iodoquinol 

It is a h alogenated hydroxyquinol ine that is effective against organisms in the bowel lumen but 

not against trophozoites in the intestinal wall or extra intestinal tissue. It molecular formula is 

C9HShNO and molecular weight is  396.9. lodoquinol is an alternative drug for the treatment of 

asymptomatic or mild to moderate intestinal amebiasis. Although i t  is not effective against 

ameba's or extra intestinal forms of the d isease, including hepatic amebiasis, it is used to treat 

concurrent intestinal infection. [33J 

OH 

Iodoquinol 
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i s  4-aminoquinolone derivative and is widely used against the malaria as wel l  as 

drug. Chemically it is known as 7-chloro-4-[[4- (diethylamino)-l -methylbutyl] 

J] quinol ine phosphate and the molecular formula i s  C l sH26C1N3. Its molecular weight is 

CI 

CI 

Chloroquine 

is directly toxic to E. histolytica trophozoites and is h ighly  concentrated within the 

it effective for amebic l iver abscess. It is used only when metronidazole or another 

is either contraindicated or unavailable. Chloroquine is not effective against 

,""'v,"'"" " because it only attains low concentrations colon; patients 

also should paromomycin or iodoquinol to 

colonization. [27J 

agent for the treatment amebiasis. It inhibits protein synthesis by blocking 

It is concentrated in the l iver, where it persists for a month after a single dose. 

metabol ized and excreted, and it can accumulate. Dehydroemetine is less toxic than 
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o 

I 

Emetine 

I 
o 

...... "'1� ...... is produced from the ipecac root. It is chemically known as (2S,3R, 1 1  bS)-2-{[ ( 1  R)-6, 7-

Dimethoxy- l ,2,3,4 tetrahydroisoquinolin- I -yl]methyl } -3-ethyl-9, 1 0- dimethoxy-2,3,4,6, 7 , 1 1 b­

hexahydro- lH-pyrido [2, I -a] isoquinoline. Its molecular formula and molecular weight i s  

C29�oN204 and 480.6 respectively. 
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Objective of the Study 
A large number of populations in Bangladesh are from amebiasis caused by Entamoeba 

histolytica. Only limited numbers of drugs are available for the treatment of amebiasis. 

indiscriminate use of a ntiamebic can result in increased minimum inhibitory concentration 

(MIC) values against Entamoeba and treatment failure may emerge as an important 

public health problem. overcome this probl em we have to find out more effective antiamebic 

drugs. Two brands of Omidazole, Omi! and Robic may be good choices. Therefore the present 

study was conducted to evaluate the "In vitro sensitivity of OmB and Robie against clinical 

isolates of Entamoeba Histolytica ". 
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Significance of the Study 

Omi ! and Robic are two different brands of Omidazole group, which is a nitroimidazole 

derivative with activity against protozoa and anaerobic bacteria. It  has been used successfully in 

patients with vaginal trichomoniasis and amebiasis because of its excellent penetration into 

lipidic tissues, prophylactically for abdominal and gynecological surgery. The mean half-l ife of 

el imination from human plasma is 1 1  to 14 hours. The long serum half-life of omidazole would 

permit a more convenient dosage interval. Omil and Robic have a large spectrum of activity and 

can be given in different dosage forms. Moreover, these compounds are an effective drug which 

is relatively safe and produces only minimal side effects 
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2. Materials and Methods 

2.1  Research Design 

research design is the "In vitro Sensitivity study of Robic and 

of Entamoeba hislolytica ". 

2.2 Collection of Clinical Isolation 

against cl inical isolation 

Clinical isolates from patient attending the Out Patient of ICDDRB, hospital, 

attached to parasitological Laboratory, ICDDRB, and Dhaka, Bangladesh. C l inical isolation 

of E.histolytica were harvested from 24 h old cultures and 

Identification no of the clinical i solation E. histolytica was 275907 1 .  

a L YI-S-2 medium. 

medium COfl S1StS 

l iver extract, iron serum. The count was adjusted to 1 1 05 

l .Isolation i s  usually ach ieved by growing the species in  an environment that was previously 

and was rid 

The instruments are: 

./ Analytical Balance 

./ Morter and pestle 

./ Vortex machine 

./ M icropipettes 

hDr)en<lrot ( 1  ml  

./ Microtiter 

./ M icroscope 

./ Haemocytometer 

./ Microtips. 

2ml) 

2.3 Cultivation of Entamoeba histolytiea 

General Considerations 

Three types culture system wil l  be discussed in thi s  manual the cultivation of Entamoeba 

"1.1""''''''''''''. Xenic cultivation where the parasite i s  grown in the presence of an undefined flora, 
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Monogenic cultivation where the parasite is grown in the presence of a single species of 

associate and Axenic cultivation where the parasite is grown in the absence of any other 

metabolizing cells. The term polygenic is sometimes erroneously used as a synonym for xenic, 

however polygenic should refer only to cultures where the identities of all the species present are 

known. These parasitic protista are all isolated from sources rich in bacteria and fungi. 

Controlling or eliminating the latter's growth is crucial to success in cultivating the parasites of 

interest. This is true even in xenic culture, where a balance between the needs of the bacterial 

flora and the eukaryote is important. [ 16] 

, 

Fig. 2 1 :  Micropipette 

Fig. 22: Microcentrifuge tube 
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Unlike Trichomonasvaginalis and Giardia intestinalis which can readily established d irectly 

into axenic cultures, Entamoeba histolytica has never been grown axenically without 

estab lished in culture with other organisms and usually with a complex undefined bacterial flora. 

Axenization of E. histolytica is a laborious and lengthy process xenic cultures of the 

organism are first adapted to monoxenic growth, usually with a kinetoplastid flagellate as an 

associate, before weaning them 

obtained largely by pinocytosis. [ 1 71 

a phagocytotic lifestyle to one where the nutrients are 

Historical background 

Entamoeba histolytica was first establ ished in culture by Boeck and Drbohlav in 1 925 in a 

d iphasic egg slant medium they had developed for isolation of intestinal flagellates. [ g] 

A modification this medium (LE) is stil l  in use today. Their success refuted the Promethean 

view of E. histolytica as an obligate tissue parasite. Dobell introduced the use of starch as a 

carbohydrate source, and it remains a component of al l media for xenic cultivation to this day. 

Soluble were they to be would be metabolized too rapidly by the bacteria and 

would not available to the amoebae. :-'P'II'f'1'l't diphasic media were developed subsequently 

with serum, agar or extracts in the [ I g] the most widely used media xenic 

cultivation of E. histolytica are the diphasic LE and Robinson' s  media and the monophasic 

TYSGM-9. Monoxenic cultivation of histolytica was first accomplished by Cleveland and 

Sanders (Cleveland et.al, 1 930) in a diphasic medium with a s ingle species of bacterium, and the 

monobacterial Modified Shaffer-Frye medium (MS-F) was widely used at one time. Monoxenic 

cultivation is of limited use today except as a transitional between and axenic 

cultures. Crithidiafasciculata or Trypanosomacruzi are the associates of choice for monoxenic 

cultivation. [ 1 7] 

2.4 Media for Axenic Cultivation 

Axenic cultivation of histolytica was accomplished by D i amond in 1 96 1 .  The medium 

used was complex diphasic serum-enriched nutrient agar slant overlayed with a broth 

supplemented with chick embryo extract and vitamins. It was not unti l  D iamond introduced the 

monophasic medium TP-S- l in 1 968 that axenic cultures of E. histolytica started to widely 
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used. TP-S- l  was superseded by TYI-S-33. [ 17] And this is currently the most widely used 

medium for axenic cultivation of E. histolytica. 

r-

o 

\ .. 
*"" 

. . 

.�p,: ."'''' -,:. 

Fig. 23: Autoclave 

2.5 Media for Xenic Cultivation 

n O 

Fig. 24: Laminar air flow macbine 

Xenic culture will  be for identification of the species of Entamoeba present in the sample, for 

example by isoenzyme analysis. Several intestinal species of Entamoeba can be found in human 

who are sufficiently similar to cause d iagnostic confusion and all can grow in the same media. 

Because E. hisolytica is the only species that cause invasive d isease, differentiation from the 

closely related, more common, and morphologically identical species E. dispar in particular is 

desirable, in order to prevent unnecessary chemoprophylaxis. Until less laborious method 

become widely tested and implemented isoenzyme analysis wi l l  remain the standard for 

separation of these two parasites. 

The most common source of material wil l be stool samples. In rare instances rectal biopsies or 

l iver abscess aspirates have been the starting point for cultures. In the latter case since the 

abscess is sterile, addition of a bacterial flora is used for the direct establishment of 

monixeniccultures, unless the stool sample is several approaches to the establ ishment of cultures. 

Procedure for it first large beaker was taken then 1 Iit distilled water was taken ,7 gm. of sodium 

chloride was added then heat and 15 gm. of Bacto TM agar media was added. Then again heat 
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- t'ne 'neat tne so\ution must be COOl and taken Into a small glass bottle by a syringe .Then 

'�ed in the autoclave, after completed the auto clave, the liquid solution bottle taken into a box 

_ the box must be settled by an angle state because the angle bottle can be suitably for parasite. 

2.6 Preparation of Rice Starch 

Purified rice starch is important for all these media. To prepare placed 500 mg of powdered rice 

starch into each of several 1 6x 1 25mm culture tubes and heated at 1 50 0 C, with loose caps, in a 

dry oven for 2.5 hours with the starch distributed along the length of the horizontal tubes. 

Sterilization of the rice starch prevents alteration of the bacterial flora when it is added to the 

culture and is thus recommended. After cooling, tightened the caps and stored at room 

temperature. To prepare for use, added 9.5 ml of sterile distilled water or phosphate buffered 

saline (PBS) to one tube and vortex to resuspend. Distributed the 1 ml of the resuspended starch 

to each of 1 0  tubes containing 9 ml of steri le water or PBS and refrigerate. 

Fig. 25: Incubator 

The final concentration of diluted rice starch is 5 mglml. Before use, the rice was resuspended by 

vortexing or vigorous shaking and pippeted the desired volume into culture tubes with medium 

making sure that the stock rice stays in suspension. Different isolates require varying amounts of 

rice starch but 0.2 ml is often a suitable amount to add per culture tube. Entamoeba wil l  not 
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mgest all forms .Most important i s  the size of the rice particle as it must be within 

ameba' s abi lity to phagocytes it. [20} 

Diphasic 

Locke-egg (LE) Medium 

Prepare Locke's  solution: To prepare the solution dissolve the fol lowings materials: 

,/ 8.0 g Sodium 

,/ 0.2 g Calcium Chloride 

,/ 0.2 g 

,/ 0.0 I g Magnesium Chloride 

,/ 2.0 g Sodium Phosphate, dibasic 

that when the solution is ready then autoclave it for 1 5  minutes at 1 0  C and at 1 5  lbs. 

It must be to room temperature and removed any by filtration .And 

re-autoclaved to [50} 

Preparation of Slant 

nrp'1"\l'Ilrp the egg slant procedure is surface steri l ize fresh hens by flaming in 70% 

ethanol and break into a graduated cylinder. Then add ml Locke's solution 45 ml of egg. 

[50] 

emulsify in a blender and through gauze i nto a it must be 

under the vacuum to draw out all air bubbles. second stage is the addition of 5 

the to standard 1 6x mm culture tubes and at 1 000 C 

1 0  m inutes. The resulting 

slants with 6 ml 

slants should be of bubbles. Cool to room temperature and 

solution and autoclave 1 5  m inutes at 1 2 1 0  C at 1 5  lbs. 

After cool ing to room temperature tighten the and refrigerate up to 6 months. 

Preparation of Robinson's Medium 

i s  a complex medium that nevertheless found loesoreao use for the i solation of enteric 

amoebae. It i s  prepare by the fol lowing 06 stock solutions. solutions are: 
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0.5% Erythromycin: 0.5% Erythromycin is prepared in distilled water and filters then sterilizes 

and finally refrigerate. 

20% Bactopeptone: 20% Bactopeptone is prepared in distilled water. Autoclave the solution 

and refrigerate. 

l OX Phthalate solution stock: It is prepared by mixing following ingredients: 

1 02 g Potassium Hydrogen Phthalate 

50 m l  of 40% Sodium Hydroxide 

Prepared to l 1iter stock solution, and then adjusted the pH at 6.3. Then the solution is autoclaved 

for 1 5  minutes at 1 2 1 0  C and at 1 5  Ibs. pressure. Then the solution was stored at room 

temperature. It is diluted 1 :  1 0  with sterile water before use. A stock of Phthalate can be made by 

adding 1 .25 m l  of 20% Bactopeptone per 1 00 ml I X  Phthalate solution. Then the solution is 

refrigerated for the storage. 

Fig. 26: ELISA Plate 

l OX R Medium stock: It is prepared by dissolving the following ingredients in distilled water: 

./ 25.0 g Sodium Chloride 

./ 1 0.0 g Citric Acid 

./ 2.5 g Potassium Phosphate, monobasic 

./ 5.0 g Ammonium Sulfate 

./ 0.25 g Magnesium Sulfate.7H20 

./ 20 ml 85% Lactic Acid solution. 
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Then prepared to 5 00 m l  stock solution diluted stock 1 : 1 0 adjusting the pH to 7.0 and autoclaved 

it for 1 5  at 1 ° and at 1 5  Ibs. in 20 ml amounts. 

medium: prepare the BR medium inoculated R medium with a standard Escherichia 

coli strain .Incubated it at 37° C for 48 hours and stored at room temperature. 

BRS medium: To prepare the BRS medium added an equal volume of heat inactivated bovine 

serum to medium and incubate at 37° C for 24 hours. Then store at room temperature. 

Preparation of Agar S lants 

To prepare the agar slants use 1 12 oz. Quorpak bottles. Autoclave is a solution 1 .5% Noble 

0.7% Sodium Chloride water for 1 5  at 1 2 1  ° C with 1 5  Ibs. pressure. in 

5 m) or 7 ml amounts, re-autoclave and slant until cool and set. When cool, tighten lids and store 

at room temperature or refrigerated. To one tube or bottle add the following: 3 ml Phthalate 

Bacto peptone, I BRS, 5 0  �1 Erythromycin. This must be done shortly before inoculation. 

2.8 Monophasic culture media 

TYSGM-9 

TYSGM-9 it is one kind of mono phasic media which is prepared by dissolving the following 

compounds. The compounds are: 

.. g Potassium Phosphate, dibasic 

.. 0.4 g Potassium Phosphate, monobasic 

.. 7.5 g Sodium Chloride 

.. 2.0 g Casein Peptone 

.. Extract 

To prepare the 950 ml solution with distilled water dispenses it in 95 m l  amounts and adds 0.2 g 

bovine gastric mucin to each bottle. it autoclave for 1 5  minutes at 1 2 1  ° C with 1 5  Ibs. 

pressure and store in the refrigerator. Before use, add 0. 1 ml of a filter sterilized 5% stock of 

Tween 80 in distilled water and 5 mt of heat inactivated adult bovine serum. At 8 

ml amounts into 1 6x l 25mm culture tubes. [ I S] 
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LYSGM 

L YSGM is a modification of TYSGM-9 that removes the need for Casein Digest Peptone and it 

is replaced by 0.5g of neutralized liver digest and the amount of Yeast Extract is increased to 

2.5g. It is derived from L YI-S-2 in the same way that TYSGM-9 is derived from TYI-S-3. 

2.9 Axenic Culture Media 

One constant problem facing those who are relies on axenic cultures is and fastidiousness of 

these organisms. Although the others are also affected to a significant degree, this is especially 

true of E. histolytica. Lot to Jot variations in several components of the axenic culture media in 

particular can have profound effects on the ability of a medium to support growth of the 

organisms; some Jots may even be toxic. Trypticase, yeast extract, and serum are the medium 

components most commonly affected, but the quality of the distilled water and even the type of 

glass used in making the culture tubescan cause. For this reason, we highly recommend that 

those wishing to undertake axenic cultivation of these organisms test the ability of each new lot 

of reagent to support growth before starting to use it. [ 1 8] 

Procedure for the Preparation of Axenic Culture Media for E. histolytica 

TYI-S-33 

To prepare TYI-S-33 dissolve the following in this orderin 600 ml of deionized or glass-distilled 

water, 1 .0 g of potassium phosphate, dibasic, 0.6 g of potassium phosphate, monobasic, 2.0 g of 

sodium chloride, 20.0 g of casein digest peptone, 1 0.Og of yeast extract, 1 0.0 g of glucose, 1 .0 g 

of L-cysteine hydrochloride, 0.2 g of ascorbic acid, and 1 .0 ml of ferric ammonium citrate. [20) 

The final volume was bought to 880 m l  and pH to 6.8 using 1 N sodium hydroxide solution. 

Dispense in 88ml amounts into 1 25ml glass bottles and autoclave for 1 5  min at 1 2 1 °C under a 

pressure of 1 5  Jbs. Then sterile TYT base can be stored frozen at 20°C for several months. 

Vitamin mix 1 8  unlike earlier mixtures used in the axenic culture of E. histolytica, contains only 

those vitamins known to be required by the parasite. It  is  also available commercially. [20] 

(a) Step 1. The following four solutions must be prepared and then combine.(i) Dissolve 45 mg 

of niacinamide, 4 mg of pyridoxal hydrochloride,23 mg of calcium pantothenate, 5 mg of 

thiamine hydrochloride, and 1 .2 mg of vitamin B J 2 in a final volume of 2 5  ml of water.(ii) 

Dissolve 7 mg of riboflavin in water using the minimum amount of 0. 1 N sodium hydroxide, 
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bringing the volume to 45 mt (iii) Dissolve mg folic acid in water the 

minimum amount of 0. 1 N sodium hydroxide, bringing the final volume to 45 m!. (iv) Dissolve 2 

mg of D-biotin in water bringing the final volume to 45 If the combined solution is cloudy, it 

indicates that the is too high to too much sodium hydroxide having used in 

"".n Y U,""'" ii iii and the mixture must be discarded. 

(b) 2 dissolved 1 mg of DL-6-8-thioctic acid in 5 ml of 95% t>�h' '''",''' 1 Add 500 

of 80, bringing the volume to 30 ml with water. Combine the solutions from steps 1 and 

final volume to 200 ml with distilled water, and through a 0.22/lm pore size 

filter. Store in 1 00 mt amounts at 4°C for up to 6 months. To complete medium use 

in cultivation add2.0 of mix 1 8  1 0  to 1 5  of heat-inactivated adult 

bovine serum to 88 mt of most cases 1 3  ml of TYI-S-33 per tube is the 

correct as inocula for axenic E. his/oiy/iea are generally small established cultures. 

percentage of serum used varies isolates but is usually either 1 0  or 1 5  %. (5 1] 

YI-S 

YI-S was developed as an alternative to to difficulties in obtaining lots casein 

peptone would support adequate growth of E. histolyttea. The for I S  

identical to that of TYI-S-33 that digest peptone is replaced weight for weight by 

additional yeast making final concentration of yeast extract 3%.YI-S is not without 

own problems, as the lot of yeast extract used is crucial to successful cultivation this 

medium. [20] 

the course of developing YI-S, 

these it is 

combinations of liver digest and yeast extract are used. 

to result growth to that TYI-S-33. Intent 

on producing a medium with as few biological ingredients as possible, the medium containing 

only yeast extract that is VI-So It has been used the cultivation of several isolates 

and a number of other Entamoeba species. [3 1 ]  
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2.10 Establishment of Cultures 

It is important to remember that a does not mean that the patient is 

uninfected. None of organism considered here produces cultures 1 00% the time 

microscopically the positive the case E. hisolytica success rate 

appears to be between 50 and 70 % in most laboratories, based on personal communication. It is 

also important to that what grows i n  culture is not necessarily the are seen 

by microscopy. 

Table The quantities composition of L YI-S-media 

Ingredients 

Potassium phosphate dibasic 

Potassium phosphate monobasic 

Sodium chloride 

YI extract 
Liver extract 

01 

Cysteine 

Water (distilled / deionized) 

Bovine serum 
Vitamin mix 

Amount 

1 .0 gm 

0.6 

2 .0 

25.0 gm 
5.0 gm 

1 0. 0  

LO gm 

880.0 mL 

1 5.0 % 
2.0 % 

2. 1 1  General Considerations for the Preparation of Xenic Culture 

Usually, the reason for establishing cultures will be for identification of the of 

Entamoeba in the for example by Several un,poeT,," 

of Entamoeba can be found in humans who are sufficiently similar to cause diagnostic confusion 
and all can in the same media. Because histolytlea is the only species causes 

disease, differentiation from the cJosely related, more common, and morphologically 
identical species dispar in particular is desirable, in order to prevent unnecessary 
chemoprophylaxis. Until less laborious methods become widely and implemented, 
Isoenzyme will remain the standard for separation two parasites. 



rare instances recta) biopsies or liver abscess aspirates have the starting point for 

latter case, since the abscess is sterile, addition of a bacterial flora is necessary before 

inoculation of into xenic culture. Such also been used for the 

establishment of monoxenic cultures. Unless the stool sample is from a patient with dysentery 

the amoebae will be i n  the encysted form. This allows for several approaches to the 

establi shment of cultures. [ 19] 

2.12 Elimination of Unwanted Organisms 

One of the banes of xenic cultivation i s  the likelihood of unwanted organisms outgrowing the 

r1"" lU'",rI ameba. The most frequent source of this problem is Blastocystishominis which may be 

most common parasitic infection of humans. This organism is often missed on stool 

examination but grows luxuriantly in all the media used to cultivate xenic Entamoeba. Some 

authors control the growth of B. hominis with acriflavi n  but this also has an adverse on the 

bacterial flora and, directly or indirectly, on the ameba of interest. We have successfully used 

two methods to eliminate B. hominis from Entamoeba cultures 

In first method, cysts are treated with O. l N  hydrochloric acid at room temperature for 1 0  

minutes, washed thoroughly with distilled and re-inoculated into culture medium to which 

a suitable bacterial flora has been added. acid kills bacteria, any fungi B. hom in is, 

intestinal Trichomonas and any non encysted amoebae while leaving the cysts intact and viable. 

The bacterial flora used in above method is separated from another xenic culture by 

inoculating into culture medium, without rice starch, a small amount supernatant from an 

established culture, sub culturing twice and the flora for 48 hours. The successful 

" "'''',at'" h"", of the flora can checked by inoculating a substantial volume into fresh medium 

with rice starch and checking for ameba's growth. The flora can stored at indefinitely. [ 19] 

The second method is called "Smedley method" and is used when hominis appears in cultures. 

it does not rely on being present and so has advantages over method of Dobell and 

;...,aidlaw in that respect. However, the method may to repeated a couple of times before 

B. hominis is completely eliminated. Cultures are pelleted and the pellet, which contains a 

of aU the organisms present, i s  resuspended in distilled water at room temperature for 1 5  

:ninutes. The material is  then re pelleted and inoculated into fresh culture medium. Perhaps 
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surprisingly, many Entamoeba trophozoites survive this treatment while B. hominis generally 

does not. A few cells of hominis may survive and start to grow, and the procedure wil l  then 

need to be repeated. The advantage Smedley's method is its simplicity and the fact that no 

b acterial flora is needed. Other unwanted organisms such as fungi and Trichomonas will 

usual ly disappear from xenic cultures several passages. [49] 

2.13 Isolation 

In our proven to be the medium for primary isolation of Entamoeba 

species from stool, although we have l imited experience with Robinson's medium which is  

widely used for purpose. TYSGM-9 can be used for isolation but its primary utility is in 

generating large numbers o f  amoebae from established cultures. numbers amoebae 

obtained from the two diphasic media are general ly low in comparison with TYSGM-9, but their 

success in primary isolation amoebae from m icroscopically positive stool is higher. all 

rice starch is added to the medium before inoculation, as are the antibiotics when needed. 

Material inoculation xenic cultures can prepared in several ways. Most commonly, stool 

samples are emulsified in saline and passed through a mesh to remove most of the 

particulates from the material addition to the culture medium. It is always a good idea to 

include portions of the stool that appear bloody if these are present. Stool fractionation by 

flotation i n  zinc sulfate is also used as this reduces the amount of debris while concentrating the 

present i n  sample. We routinely use more than one medium, if avai lable, and set up 

duplicate cultures where one has antibiotics added and the other not. Penicil l in/streptomycin or 

erythromycin is antibiotics of choice as they appear to have l ittle on 

amoebae. the widespread occurrence of antibiotic resistance in bacteria it 

impossible to general ize about the amount and type of antibiotics necessary to control the growth 

and rice-spl itting activity human bacterial 

C ulture tubes, contain ing medium and starch, to which stool derived material has been added 

are incubated vertically at C for 48 hours before ldeally, should 

be done situ if possible. This can be accompl ished by slanting the tubes and using an i nverted 

m icroscope. Amoebae can be observed adhering to the walls of the culture tubes above the 

material. situ examination is much easier in  monophasic medium due to its relative 

clarity. Alternatively, a drop of sediment can be extracted from the tube for examination on a 



microscope If no growth is observed at 48 hours a blind passage should made. 

culture tube is chilled in an water bath for 5 minutes and most of the l iquid overlay discarded 

to than I ml in tube. The sediment is resuspended the remaining fluid and 

transferred to a fresh culture tube with medium and rice. After incubation for a 48 

culture is re examined as above, no amoebae are seen the subculture method is identical 

except that the of inoculum will be gradually rPf1 1 1 ('�'f1 as the numbers amoebae 

1"". ","'''''''' Initially, it is usually helpful to centri fuge the cultures and split the pel let among the 

recipient This can be done by chilling the culture inverting several to detach 

the adherent amoebae, and transferring the liquid phase to an empty culture tube pelleting. 

[ l7] 

2 .14 Axenization 

Axenization of histolytica is along and laborious procedure involving gradual adaptation of 

the parasite to a new way of The medium can a specialized monoxenic culture medium 

but we have a lso use success initiating such cultures one of axenic such as TYI-

The monoxenic associate we have used most frequently is fasciculata . This 

is grown as a stock culture at room temperature and added to the monoxenic culture of 

amoebae at subculture, as Crithidiadoes not at incubation temperature of the 

amoebae; amount added T. cruzi Culbertson has also used successfully as the 

associated but is not recommended to the potential infection, even though 
strain is of very virul ence. The antibiotics added vary both in type and amount depending on 

the sensitivities of flora in which amoebae were growing. We used a of 

rifampin, amikacin, oxytetracycline, and cefotaxime with good success. for the 

these have little on the ameba. initial concentration is often as high as 0. 1 

of culture medium. 24 h, cells are pelleted by and medium is 

replaced. the ameba cell numbers increase, the cell pellet can be divided between two tubes. 

reducing the antibiotic concentration in one of a pair tubes to test for ""<>I"T""'" 

sterility can achieved gradually while at the same time the numbers amoebae are 

increasing. [17] 

At least two subcultures in the absence of antibiotics should be performed before the cultures can 

be considered free of bacteria . This can be standard and 



procedures for bacteria, including mycoplasmas and fungi. Established monoxenic cultures, 

those in which growth is reproducible and bacteria are absent, are then used to initiate axenic 

cultures. This uses the same medium but with no Crithidia added. After a few subcultures the 

flagellates disappear as a result of dilution and ingestion. It is often helpful, although not always 

necessary to add a small amount of Noble agar to the tubes. It appears to form a substrate for the 

amoebae. In addition, the tubes should be incubated vertically rather than at 5° to the horizontal. 

Often the culture will flourish initially and then numbers will crash. It is the crisis point that the 

cultures are most vulnerable. As long as a few live cells persist, it is worth continuing to replace 

the medium every few days. With luck, the numbers will gradually start to increase again, and 

eventually addition of the agar will no longer be needed. When established, the axenic cultures 

can be incubated at 5° to the horizontal. [20J 
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Fig. 27: Flow diagrams illustrating the stages in establishing luminal protists in culture 
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2.15 Principles of Inducing Encystment of E. histolytica 

The methods of inducing encystment of E. histolytica are on Dobel l  and Laidlaw's 

discovery cyst-production may sometimes be temporarily  increased by cu ltivating 

amoebae in starch-free media for one or two generations, and then transferring them to media 

containing this but the results are and the number of cysts produced any 

culture cannot be predicted. 

Here at ...... ".C<,:u,f" we use a protocol that is used for many years in the NIH Laboratory of Parasitic 

things are of special concern in vv ..... u . u ;;:,  cysts they are the bacterial 

and rice Some are better than others for 

with which we and have had results 

purpose. medium is the one 

The accompanying bacterial flora presents in a culture plays an important role in the 

orClce!:;s of encystment. It i s  practice those requiring steady source of large numbers of 

cysts to i solate and maintain bacterial of a xenic culture in which cysts regularly form 

spontaneously. [ 1 9] 

Protocol of Encystment 

(a) Day 1: At first process is begin with amoebae rich 48 h cultures in LE medium. 

Harvest them by chil l ing the culture for5 min in an ice water bath then invert the tubes 1 0  

times to contents and amoebae adhering to glass and slant, and centrifuge for 3 

min at 275 x g. Remove and d iscard all but 1 ml of the spent overlay. Finally resuspend pelleted 

mo,eoae. pool, and equal amounts to tubes of medium ,,"tl"ll'\"'1' rice. Incubate the 

cultures in an upright position for 72 

(b) Day 4: each the six Chil l, remove al l  but 1 of overlay. 

Mix remaining overlay of each culture and transfer equal amounts to two tubes of medium 

without There wil l  now be cultures. Then it i s  incubate 48 h .  

Day 6 :  Harvest the 12  cultures and subculture as on  day 4 and the must incubate 

48 h.  

(d) 8: In day 8 carefu l ly remove the overlay from culture, only enough to cover 

the at the interface of eggslant and overlay. The sediments must collected from 

three cultures and transfer to one tube to which rice been added. Repeat with 

remaining cultures. Incubate resulting 48 h. 



(e) Day 10: Remove a small drop of sediment from each culture, stain with Lugol's iodine 

solution, and search for of quadrinucleate If found, harvest cultures as on day 1 .  

Remove overlay, leaving only the sediment. Pool sediments and wash two times with d istil l ed 

water. Cysts wil l  remain viable from 1 0  to 1 4  days when stored at 4°C. If cysts are not found, 

then incubate it with additional h .  

Protocol of Excystment of Cysts Induced in vitro 

Inducing E. histolytica to i s  relatively compared to getting the If 

goal is  to propagate the amoebae in a xenic environment, then the medium in which the cysts 

were induced is used, this case LE medium. If the is to them in a bacteria-free 

environment, any of the monophasic l iquid media devised for axenic culture can be used. I n  the 

l atter case freshly prepared medium must used. Best results are obtained when at least 50% of 

the cysts produced are in the quadrinucleate stage. Usual ly no more than 25% of the can 

expected to excyst. 

To induce excystment, the cysts are first treated to remove unwanted organisms. They are then 

placed in a tube of medium inoculated with a suitable bacterial flora for xenic growth or in a 

medium capable of sustaining axenic growth. Upon incubation most of the cysts capable of 

undergoing <>v,", ,,,,,1-<>t 

2.16 Rexenization of Axenicany Cultivated E. histolytiea 

Occasions wil l  arise when it i s  desirable to return agenized amoebae to the xenic state. The 

fol l owing protocol has worked 

(i) Inoculation of the three tubes of medium with a bacterial flora known to support xenic 

growth. 

(ii) Chil ling a 72-h culture of axenic al ly cultivated in an ice-water bath for 5 min. 

Invert culture tube 1 0  times to dislodge amoebae from glass surfaces. Centrifuge 3 min at 

Remove supernatant and discard. 

(iii) Resuspend amoebae in 1 ml of fresh medium for axenic culture, count cells, and inoculate 

the tubes of LE medium with 1 x 1 05,2 x 1 05, and 4 x 1 05 amoebae, respectively. 
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(iv) Incubate 48 h. Remove all but approximately 1 ml of overlay. Resuspend sediment 

located at the interface of the slant and overlay. Examine a drop with a m icroscope. The majority 

of inoculated amoebae will  have died. Select best of the cultures and subculture. 

(v) number of amoebae transferred can be determined only by trial and error. I n  the early 

stages of establishing the culture, transfer one-half of the from the old culture to each of 

two tubes of fresh medium. 

one-third to one fourth. 

as amebic growth improves, transfer smaller portions, 

2.17  Maintenance of Culture 

When the culture all 

of E. histolytica is routinely vu",'>u,;'"'''' 

is convenient Occasionally cultures of 

weekly subculture. inoculum 

then they are handled in the same way. Xenic cultures 

intervals, usually a Sunday- Tuesday schedule 

organisms will  found that do better with twice 

longer i ncubation period should be smaller 

that for shorter incubations. However, variation among and flora means that no 

generalities can be the of inocula or the amount rice and antibiotics to be 

added to the medium for optimal growth. It is very much a case of trial and error combined with 

pvr\p",pn " p  in growth of cultures that leads to successful establ ishment of 

parasites xenic culture. It is recommended that xenic cultures be passaged using two or more 

inoculum sizes to ensure a subculture. sign ificant threshold effect can sometimes be 

encountered, in which a certain inoculum gives to a healthy culture but an inoculum 

smaller by as little as 50 1 .. 11 may result in no growth. An inoculum volume may 

warranted for the subsequent subculture to compensate for the dead amebae. method 

subculturing i s  essentiaL Cultures are chi lled in an ice water bath for 5 minor 1 0  min to relea�,e 

trophozoites attached to the culture tube. are several times to d isperse the 

cell s  and a measured inoculum is  aseptically to a culture tube that contains fresh 

medium. are capped incubated at 36 to 37°C. 

2.18 Preparation of Antimicrobial Agent 

The standard Omidazole drug used in the study was collected as pure from Unimed­

Unihealth Pharmaceuticals Ltd, Dhaka, Bangladesh. Standard Ornidazole was weighed and 

d issolved in I mL of water .The stock solution was stored in a 
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2.19 In vitro Drug Sensitivity Assay 

Drug sensitivity assay of the sample was carried out by using microtiter plates. In row A 200 

micro l iter of the standard was given and the samples were given. In all other rows (B-H) the 1 00 

micro l iter medium was added and dilution of the drugs were perfonned down the plate then 

mixed properly. 1 00 micro liter of the medium from the last row (H) was discarded to maintain 

the equal ity of the concentration of the drugs. The final concentration of the drug was 0.07, 0. 1 4, 

0.29, 0.58, 1 . 1 5, 2.3, 4.6 and 9.2 j.lM. Further 1 00 j.lL of parasite suspension was added to all the 

rows (A-H). Each test included the control where no drug is present. Then plastic strip was used 

to cover the plate. Plates were incubated at 37°C and examined after 1 or 2 h under a microscope 

to check for the presence of amoeba. After 4 h the plate was taken from the incubator. Then the 

viable parasites were counted by haemocytometer under microscope in each of the rows. 

60 



Result 



3. Result 

3.1 Measurement of Amebicidal Activity 

According to the study, Robie and Omil drug have a good antiamebic activity. The clinical 

i solates Entamoeba histolytiea were treated with these two brands at d ifferent concentration. 

The experimental concentrations of this experiment were 0. 1 4, 0.29, 0.58, 1 . 1 5 , and 4.6. A 

control group was made to measure the change in the viable counts and was put into the L.LLh-',nc 

plate. Each plate now contained different concentration of Robie and Omi! and some 

amount of Entamoeba histolytiea ( 1 00 micro liters). that preparation was incubated for 

a definite period of time (24-48) hours. Final ly the viable and nonviable counts of Entamoeba 

histolytiea were counted and recorded in a table and in a table which demonstrated that 

Omidazole having good sensitivity against clinical isolates of Entamoeba histolytiea. 

3.1.1  Viable count of Entamoeba histolytica after 24 hours incubation (Standard and Ornil) 

When the preparation was completed then it was incubated in hours with different 

concentration of standard and omil for Omidazole. 

The initial counts of the were 1 x 1 and the initial count of the control media 

were 3 .95 x 1 05mL' l for standard and omiL After 24 hours the viable count of Entamoeba 

histolytiea were 0.4x 1 05mL'! , 0.3.7 5 x l 05m L'\ , 0.25 x l 05m L,l , 0.20 x 1 05mL-! and O . l 5 x 1 05mL- 1 

when the concentration were 0. 1 4 ,  0.29, 0.58, 1 . 1 5  and ttM respectively. The viable count of 

Entamoeba histolytiea was decreased to O. 

increased to 4.6ttM. 

1 05mL- 1 when the concentration of standard was 

On the other hand, after hours the viable count of Entamoeba histolytiea were 1 .32x 1 05 m L'
! , 

1 05 , 1 . 1  1 05 I ,  1 .02x 1 05 mL'1 and 0.65x 1 05 when the concentration were 

0. 1 4, 0.29, 0 . 5 8, 1 . 1 5  and 2 . 3  IlM respectively. The viable count o f  Entamoeba histolytica was 

decreased to 0.45 x ]  05 m L' ] when the concentration of omi l  was increased to 4.6 JlM. 

The of parasites are i n  control which indicates that the numbers of parasite 

are increased after 24 hours incubation. So, the percentages of the viable count are increased 

when the concentrations of are Omidazole decreased. 
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Table 3: Viable counts of Entamoeba histolytica after 24 hours incubation (Standard and 

Ornil) 

Concentration of 
Viable count of E. Concentration of 

Viable count E. 
Ornidazole (JiM) histoiytica Ornidazole (JiM) histolytica 

Standard Drug(Ornil) 

4.6 I 0. 1 2  X 1 05 mC1 4.6 1 05 

2.3 0' 1 5 x I 05mL-1 x 1 05mCI 

1 . 1 5  0.20x 1 05 mL- 1 1 . 1 5  1 1 05 mL-1 

0 .58 O.2 5 x  1 05mL-l 0.58 1 . 1 5 x  1 05m L-1 

0.29 O.3x 1 05mL- l 0.29 1 1 05mL-l 

0 . 1 4  O.4x 1 05mL-1 I O. 1 1 05mL-1 

Table 4: Percentage of viable Entamoeba histoiytica after 24 hours incubation (Standard 

and Ornil) 

Concentration of Viable count of E. count of E . 
Ornidazole (JiM) histoiytica in . :. . 1 • •  : . in 

Standard "''I:'I \;;'I:'U till�'I:' ..,'1:'. Itage (Ornil) .,. 

4.6 7 .6 1 % 28.66% 
i 

2.3 % 4 1 .40% 

1 .  1 2 .69 % 64.96% 

0.575 1 5 .87 % 73.24% 

0.288 1 9.04 % 76.43% 

0. 1 44 25.35% 84.07% 
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Fig. 28: Percentages of the viable coun ts Entamoeba histolytica after 24 hours incubation (Standard and 

Ornil) 

3.1.2 Non viable count of Entamoeba histolytica after 24 hours incubation (Standard and 

Ornil) 

When the preparation was completed then it was incubated In 24 hours with different 

concentration of Ornidazole. Then the following data was found. 

The initial count of the parasite were 1 .575 x 1 05mL-l and the initial count of the control media 

were 3 .95 x 1 05mL-I . After 24 hours the nonviable count of Entamoeba histolytica were 

1 . 1 7x l 05mL-1 , 1 .25x I 05mL- 1 , 1 . 1 .32x l 05mL-1 , 1 .37x l 05mL-1 and 1 .42 x l 05mLI when the 

concentration were 0. 1 4, 0.29, 0.58, 1 . 1 5  and 2.3 � respectively. The nonviable count of 

Entamoeba histolytica was increased to 1 .45x 1 05mL-1 when the concentration of Ornidazole was 

increased to 4.6 � for standard drug. 
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Table Non viable counts of Entamoeba histolytiea after 24 hours incubation (Standard 
and Ornil) 

Concentration of 
Non Viable count of 

Concentration of 
Non Viable count of 

Ornidazole (JIM) Ornidazole (JIM) 

Standard 
E. histolytiea 

Standard 
E. histolytiea(ornil) 

4.6 1 .4 5 x  1 05 4.6 1 . 1 2x 1 05 

x 1 05mL-1 2.3 0.92x 1 05 

1 . 1 5  1 .3 7 x  1 05 
1 . 1 5  0.5 5 x I 05 mL-1 

x 1 0smL-1 0.42x 1 05 

x l 05mL-1 0.288 0.37x 1 05 

O. mL-l 

Table 6: Percentage non via ble Entamoeba histolytiea after 24 hours incubation 
(Standard and Ornil) 

Concentration of 
Ornidazole (JIM) 

Standard 

1 . 1 5  

0.288 

0. 1 44 

Non viable count 
histolytiea in 

percentage 

92.06 % 

90. 1 5  % 

% 

84. 1 6  % 

79.36 % 

1 6% 

Non viable count of E. 
histolytiea in 

percentage (Ornil) 

7 1 .34% 

5 8.6% 

35.05% 

23.57% 

1 5.93% 

On the other hand, after non viable count of Entamoeba histolytica were 0.25 x 1 05 

1 05 mL'I, 1 05 mL-\ mL-1 and 0.92 x } when the concentration 
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were 0. 1 4, 0.29, 0.58, 1 . 1 5  and 2.3 �M respectively. The nonviable count of Entamoeba 

histolytica was increased to 1 . 1 2 x  1 05 mL -1 when the concentration of Omidazole was increased 

to 4.6 � for omil drug. 

Non Viable count of E.  histolytica in (Yo 
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Fig. 29:.Percen tages of the non viable counts Entamoeba histo[ytica after 24 hours incubation (Standard and 

Ornil) 

The numbers of parasites are increased in the control it indicates that the numbers of parasite are 

increased after 24 hours incubation. So, the percentages of the nonviable count are increased 

when the concentrations of Omidazole are increased. 

From the result it can be concluded that when the concentration is 4.6 �M then viable count is 

7.6 1 % and 28.66% also the nonviable count is 92.06% and 7 1 .34% for standard and omi] drug 

On the other hand when the concentration is 0. 1 44 �M the viable count is 25 .35% and 84.07% 

also the nonviable count is 74.26% and 1 5 .93% for standard and omi l  drug. So when the 

concentrations of Omidazole are increased then the viable counts of Entamoeba histolytica are 

decreased and ultimately the nonviable count of Entamoeba histolytica increased when the 
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of the drug are It shows that Omidazole having good antiamebic 

activity. 

3.1.3 Viable count of Entamoeba histo/ytica after 24 hours incubation (Standard and Robic) 

The initial count of the parasite were 1 x 1 05 mL-1 and the initial count of the control media 

were 1 . 8x 105 for and Rob ic drug. 

Table Viable counts of Entamoeba histolytica after 24 hours incubation (Standard and 
Robic) 

1 . 1 5 1 . 1 5  

0.575 0.575 

This figure shows that the viable count Entamoeba histolytica after treating with different 

concentration Ornidazole for 24 hours. The initial count Entamoeba histolytica is 

1 1 05mL-1 .After 24 hours the viable count of Entamoeba histolytica were l .Ox 1 05mL-

1 ,0.95 x 1 05 mL- 1 ,0.67 x 1 05mL- 1 , 0.57x l 05m L-1 , OA7x l 05mL- 1 and 0.22x 1 05mL- 1 when the 

concentration were O. 0.29, 0.58, 1 . 1 5 , and 4.6 f.lM for standard drug. 

On the other hand, After 24 hours viable count of Entamoeba histolytica were OA2x 1 05 m L-l , 

0.37x 1 05 mL-1 , 0.32x 1 05 mL- l , 0.25 x 1 05 mL- I , 0.22x 1 05 mL- 1 and 0. 1 7x 1 05 mL- l when the 

were 0. 1 4, 0.29, 0.58, 1 . 1 5, 2 .3 and 4.6 f.lM for Robic drug. 
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Table 8: Percentage of viable Entamoeba histolytica after 24 hours incubation (Standard 
and Robic) 

Concentration of Viable count of E. Viable count of E. 
Ornidazole (1lM) histolytica in histolytica in percentage 

Standard percentage (Robic) 

4.6 1 4. 0 1  % 1 0. 82% 

2.3 29.29 % 1 4.0 1 %  

1 . 1 5  36.30 % 1 5 .92% 

0.575 42.67 % 20.38% 

0.288 60.50 % 23.56% 

0. 1 44 63.69 % 26.75% 

Viable count of E .  histohtictl in % . 
/ 0  

60 
':: ')0 .J:: 
,c. 
� .� 40 
.::;: 
� 30 Stancia rd Drug 
.... 
0 
Q 20 

Q 
Roble 

10  

0 
4 .6  2 .3 1 . 1 5  0 .575 0 .238 0. 1 44 

COli fell C ra f inll  

Fig. 30: Percentages of the viable counts Entamoeba histolytica after 24 hours incubation (Standard and 

Robie) 
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3.1.4 Non viable count of Entamoeba histolytica after 24 hours incubation (Standard and 

Robic) 

When the preparation was completed then i t  was incubated in 24 hours with different 

concentration of Ornidazole. Then the following data was found. 

Table Non viable counts of Entamoeba histolytica after 24 hours incubation (Standard 
and Robic) 

Concentration of 
Ornidazole (JiM) 

Standard 

4.6 

0. 1 44 

The i nitial count of the 

were 1.8 x 1 05mL- 1 

0 .57x 1 05mL- l ,0.62x 1 

Non Viable count 
of E. histolytica 

were 1 

4.6 

1 5  

0.288 

0. 1 44 1 . 1 5 x  1 mL- 1 

x 105mL· land the initial count of the control media 

24 hours the nonviable count of Entamoeba histolytica were 

,0 .9x 105mL- I , LOx 105mL-1 , 1. lOx 1 05mL-l and 1 105mL- lwhen 

the concentration were 0. 1 4, 0.29, 0 .58, 1.15, 2.3 and 4.6 JlM standard drug. 

On the other hand, After 24 hours the nonviable count of Entamoeba histolytica were 1 . 1 5 x  1 05 

, 1 .20 x 105 mL-I , 1 1 05 mL- I , J 1 05 mL- I , 1 1 05 , and l AO x 1 05 when 

the concentration were 0. 1 4, 0.29, 0 .58, 1 .15, and 4.6 JlM respectively Robie drug. 

The numbers of parasites are increased in the control where it indicates that the numbers of 

parasite are increased after hours incubation. So, the percentages of the nonviable count are 

increased the concentrations of Ornidazole are increased. 
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Table 10:  Percentage of non viable Entamoeba histolytica after 24 hours incubation 
(Standard and Robic) 

Concentration of 
Non Viable count of E. Non viable count of E. 

Ornidazole (J.1M) histolytica in percentage 
histolytica in percentage 

Standard (Robic) 

4.6 85.98 % 89. 1 8% 

2.3 70.06 % 85.99% 

1 . 1 5  63.69 % 84.08% 

0.575 57.32 % 79.62% 

0.288 39.49 % 76.44% 

0. 1 44 36.30 % 73.25% 

Non Via ble cou nt of E .  histolytica i n  % 

1 00 
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4 .6 2 .3 1 . 1 5  0 . 575  0 .288 0 .144 
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Fig. 31 : Percentllges of the non viable coun ts Entamoeba histolytica after 24 hours incubation (Stlind ard and 

Robie) 

69 



From the result it can be concluded that when the concentration is 0. 1 44 JlM the viable count is 

63 .69% and 26.75% for standard and Robic drug. Nonviable count is 36.30% and 73.25% for 

standard and drug in same concentration. So, when the concentrations of Omidazole are 

increased then the viable counts of Entamoeba histolytica are decreased and ultimately the 

nonviable count of Entamoeba histolytica increased when the concentrations of the drug are 

increased. It show that Omidazole having antiamebic activity. 

70 



Discussion 



4. Discussion 

The ultimate objective of study is to determine therapeutic efficacy of two brand 

Omidazole and Robie) that i s  against Entamoeba histolytiea associated with 

amebiasis treatment. 

a nitroimidazole derivative, is oi-i-A"t'n in the treatment of a broad range of 

parasitic infections. In vitro, it is active several protozoa, including T vaginal is, 

histolytiea, lamblia certain anaerobic bacteria. Omidazole is a choice for 

treatment of i l lness caused by Entamoeba histo[ytiea and Giardia intestinalis i nfection m 

immune competent adults and children. It is an option to considered in the treatment i l lness 

caused by other protozoa and helminthes. It is used the treatment amebiasis and all 

intestinal infections due to Entamoeba histolytiea including amebic dysentery. 

cl in ical Entamoeba histolytlea were treated with Omi l  and at 

concentration. The experimental concentrations were 0 . 1 4, 0.29, 0.S8, 1 . 1  and 4.6 JiM. A 

control group was made to measure the change in the viable counts and was put into ELISA 

plate. plate now contained different concentration Omil ,  Robie and some amount 

Entamoeba histolytiea ( 1 00 micro l iters) . After that the preparation was incubated 

hours. Final ly the viable non viable counts Entamoeba histolytlea were counted and 

recorded i n  which demonstrated that Omi l  and Robic having good sensitivity against cl inical 

.:>Vl£1LI.J" of Entamoeba histolytiea. 

When the initial count of Entamoeba histolytiea is 1 .575 x l OS mL- I then 

viable count was % and 28.66% also the nonviable count is 92.06% and 7 1  

and drug when the concentration was 4.6 JiM. 

24 hours the 

for standard 

On the other hand when the concentration is 0 . 1 44 JiM the count was 25.35% and 84.07% 

the nonviable count is  74.26% and I S .93% for standard and omit 

The others viable count wereOAx l O5mL-l , 0.3.7S x I 05mL- I , x l  , 0.20x I OSmL- l 

,0. 1 l OSmL- I 0 . 1 1 05mL-l when concentration were 0. 1 4, 0 .29, 0.58, 1 . 1  2.3 and 

4.6 JiM for standard and 1 .32x l OS mL- I , 1  1 05 mL- I , 1 . 1  1 05 mL- I ,  1 .02 x I mL- I and 

0.65 x 1 05 and OASx 1 05 for omit drug. 

According to this, after 24 hours the non viable count histolytiea were 1 . 1  1 05mL- I ,  

1 .25x l 05mL-l ,  1 . 1 .32x 1 05mL- I ,  1 .37x 1 05mL- I , 1 .42x 1 05mL l and 1 x 1 05mL- l when 

concentration were O. 0.29, 1 . 1 5, and 4.6 JiM for standard 
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And after 24 hours the nonviable count of Entamoeba histolytica were 0.25 x 1 05 mL- 1 ,  

0.37x I 05 mL- 1 ,  0.42 x I 05 mL- 1 ,  0.5 5 x 1 05 mL- 1 , 0.92x 1 05 mL-1  and 1 . 1 2 x 1 05 mL- 1 when 

the concentration were 0. 1 4, 0.29, 0.58, 1 . 1 5  and 2.3, 4.6 �M for omil drug. 

When the initial count of Entamoeba histolytica was 1 .575 x 1 05 mL- l then after 24 hours the 

viable count were l 4.0 1 %and 1 0.82% also the nonviable count is 85 .98 % and89. 1 8%when the 

concentration was 4.6 �M for standard and Robic drug. 

After 24 hours the when the concentration is 0. 1 44 �M the viable count is 63.69% and 26.75% 

and Nonviable count is 36.30% and 73.25% for standard and Robic drug. 

So, the percentages of the non viable counts are increased when the concentration of Omil and 

Robic are increased. A control group was made to measure the change in the viable counts and in 

the non viable counts of Entamoeba histolytica. The lowest number of non viable count of 

Entamoeba histolytica was found in the control group and highest in the 9 .2 �M concentration of 

these two brands. To compare with the previous study [52), it has found that the result of 

inhibition of Entamoeba histolytica is similar because about 1 00% inhibition of growth of 

Entamoeba histolytica was occurred when the concentration of Omil and Robic is more than 4.6 

11M. Robic drug is more sensitive than Omil drug. 

So, it is effective in the treatment of a broad range of parasitic infections. In vitro sensitivity 

study of Omil and Robic against Entamoeba histolytica is high and it is an innovative treatment 

option against amebiasis. 

The findings of this study are also helpful to make awareness of both physicians and consumers 

to select the right drug. 
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Conclusion 



5. Conclusion 

In conclusion, it appears that two brands of Omidazole are active against protozoa and anaerobic 

bacteria. Omil and Robie have been used successfully in patients with vaginal trichomoniasis 

and amebiasis. These two brands of Omidazole have few and mild side-effects, require a short 

one to three days course of treatment and are inexpensive. These two drugs can be given in 

different dosage forms. These drugs are administered orally, vaginally, or intravenously. These 

drugs are effective and relatively safe. 
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