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This lecture will be about the parasites that affect the gastrointestinal tract. 

Amoeba : usually a free living, widely spread in nature ,common fresh water 
organism, widely studied in class rooms and laboratories. Under this name we 
have 6 types that live in the GI ,  out of these 6 only one that is pathogenic known 
as entamoeba histolytica. The other non-pathogenic are entamoeba gingivals, 
entamoeba coli, dientamoeba fragilis, endolimax Nana, idomeboeba butchlii.  

Gignivals usually present in the mouth rather than the GI itself, associated with 
gum diseases, 95% of gum diseased patients have gingivals, whether it is the 
causative or not, no one knows why. Coli is a commensal non-pathogenic, part of 
the normal flora of the GI in 30% of people, might be mistaken as a causative for a 
GI disease, so its morphology is really important to differentiate it from the 
causative parasite and making the wrong diagnosis.  

At first we will begin with Entamoeba histolytica. 

Transmission: 

Route of transmission : directly fecal oral route.  

Morphology 

 

Trophozoite: 
The pathological stage of the parasite, that moves, divides and cause the disease.  

  Size:  20-30µm in diameter . 

Pseudopodia is very well marked in histolytica for motility.  

Cytoplasm : the ring like, outer layer well demarcated, named ectoplasm (ect)  
which is the mobile part, the inner aspect is known as the endoplasm(end), it is 
more granular. 
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The vacuoles may contain bacteria or RBCs, if RBCs were present then it's 
definitely histolytica , but if it was bacterium or anything else, then it might be 
another type probably coli . 

Trophozoite can't transmit the disease, but it can cause the disease ,  because it’s 
unstable it will die the moment it comes out with the feces, the infection is 
transmitted through a cyst from human to another without the need of a vector. 
so the amebae itself goes through morphologic changes , becomes smaller, the 
appearance of some structures in the cytoplasm known as chromatoid bodies will 
occur, and becomes covered with a tough cover helping to survive outside the 
human GI for 2 weeks. 

 Chromatoid bodies: they are DNA and RNA that occur during the development of 
a cyst. 

 When the cyst becomes a mature one, chromatoid bodies  disappear and the 
nucleus would have divided to 4 nuclei.   

Life cycle : 

It starts in the large intestine>>The cyst is passed to the outside world with the 
feces>>Ingesting the cyst>> goes to the stomach, cysts are resistant to the acids 
there>>Goes to the small intestine, reaches end of duodenum where it 
disintegrates and releases the 4 nuclei >> the 4 nuclei divide to become 8 nuclei 
>> each nucleus produced will  form a small amoeba known Ameoboola(small 
amoeba)>>>>  (so now I have 8 Ameoboolae )>>the Ameoboola goes to the large 
intestine and  grow to become a trophozoite (the pathologic form). 
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The difference between histolytica and coli :  

coli  
 

Histolytica  

Extended to the sides  Very center Nucleolus location  

Unequally distributed 
around nucleus 

Equally distributed 
around nucleus  

Chromatin (notice the black 
spots on the periphery of the 
nucleus)  

8 or 6 4  Number of nuclei in a cyst 

Larger  Smaller  Size of the cyst  

Splint shape, thin and 
pointed   

Sausage shape or 
cigarette shape, thick   

Shape of chromtoid bodies  

Less movement and 
blunt pseudopods , 
considered sluggish  

More active and more  
movement due to 
larger pseudopods  

Movement  

No RBCs, maybe 
bacteria  
 

RBCs in vacuoles  Vacuole continents  

 

 

 

Previously thought that 10% of the human population was infected by histolytica, 
but then after studying them at the molecular level, it turned out that 90% of 
these 10% is due to another type which is E.dispar that looks exactly the same as 
histolytica morphologically speaking, which means that histolytica only infect 1% 
of the population. The difference is that histolytica has pathogenicity factors like 
EHL   (EH lectin that allows amoeba to adhere to the mucosa of the GI tract, they 
also have on the surface (amoeba poles) that produce holes in the cells of the 

Sorry for the pictures but those are all what the doctor got  

Notice the location of the 

nucleolus 

 

the distribution of 

chromatin at the periphery 

( between the 2 circles, if I 

got you confused just forget  

about the picture )  
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epithelium of the large intestine, and finally produce proteases that digest cells). 
So histolytica that causes diseases while dispar is not pathogenic at all.  

Diseases caused by histolytica: 

-amebic dysentery: 

Main symptoms :  

 we can notice bloody diarrhea, mucous, pus and feces is found very smelly. The 
amount of fecal matter is not large like watery diarrhea, but it is very frequent 
(goes to the toilet produces only a small amount, then after 10 min he needs to 
go to the toilet again) , there is also fever and abdominal pain.  

The main cause : 

Due to action of invasion of the mucosa by the parasite. 

Morphology of the disease: 

The invasion is not uniform, so the area of inflammation is scattered, however the 
whole colon is infected (colitis). Perforation of the wall can happen and may lead 
to peritonitis, that has a chance to end up with death (considered as the 2nd cause 
of death after malaria, reach up to 100,000 deaths due to amebic diseases). 

Occasionally we might get granulation around the area of inflammation, a 
swelling or a mass in the wall of the intestine that is named  Ameboma. It is 
important to differentiate it from tumors. 

 To say you noticed a mass in the intestine you think of a tumor or an ameboma, 
so you check it histologically to know what it is exactly. 

 Blood invasion can occur because they go with the portal hepatic circulation ,end 
up in the liver and produce amebic liver abscess. Ameba can be considered a 
luminal parasite which can causes pathology there and at the same time a tissue 
parasite (infect tissues and viscera). 

 There is a type known as bacillary dysentery caused by shigella, so it is bacterial 
dysentery.  

-Amebic liver abscess : 

the patient becomes ill, develops fever and may have jaundice but not necessary, 
in some cases it can spread further and reach the lungs.   
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Diagnosis : 

By first noticing the symptoms and clinical presentation, the real diagnosis is 
looking for cysts in feces, if the feces is highly liquid or soft it is more likely to see 
the trophzoite. To look for trophozoite you need to examine the specimen 
straight away(fresh sample) put it on the microscope slide and keep it warm so 
the trophoziotes stay alive and can spot them why? Well,  In the feces you see 
different things but when you notice something moving it can be easily spotted, 
looking for trophozoite is not really that successful, so we go to another method 
especially when it is hard to see the trophozoite which is looking for the cysts, 
they are more likely present in the stool and you can add iodine to the 
preparation to help spotting the cysts, highlighted and brightly stained , iodine 
will kill the trophozoite so looking for them while using it is useless. 

In case of amebic liver abscess you can do a needle biopsy on the wall of the 
abscess and see the trophozoites or the cysts , don’t take the biopsy from the 
center of the abscess because it will be necrotic.  

Serology can be used in case of amebic liver abscess because it is a tissue 
reaction, that will cause the presence of IgG and IgE that are specific to amoeba.  

Treatment: 

I think you know from Microbiology course that we can use Metronidazole as 
anti-amebic drug.  

>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 

The next parasite is Giardia Lamblia:  

A member of the protozoa.  

Transmission : 

Fecal oral route , no need for a vector. 
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Morphology 

 

 Pear- shaped. 

 A flagellates because it presents 4 lateral flagella (4 pairs, 4 at each side 
projecting laterally).  

 It has 2 nuclei with prominent nucleolus, that gives it an appearance like 
owl eyes (the second picture)  

 The dorsal surface is convex but the ventral is flat.  

 They have suckers; to stick to the wall of the lumen of the small intestine ( 
since the lumen is actually where they live). 

Cyst :  

4 nuclei present, doesn’t show any flagella on the outside.  

Life cycle : 

The organism that actually causes the disease in the small intestine (trophozoite) 
produces a cyst>> cyst passed in the feces>> the feces will contaminate  most 
likely water (sometimes food). 

 

 

 

 

 

Lateral 

flagella 

4 nuclei  

Lateral view  

Owl eyes appearance   



7 

Pathogenesis : 

Common in children, because children don’t care much about their hygiene. Also 
people who swim in rivers, the river might be contaminated with Giardia can get 
the parasite.     

It causes watery diarrhea and malabsorption syndrome, because you get the 
microvilli in the small intestine, that are responsible for increasing the surface 
area for absorption of nutrients destroyed ,and this will reduce the surface area 
of absorption therefore malabsorption will occur ,some say that the cause is due a 
toxin produced by it or a mechanical damage by the suckers that destroys  the 
microvilli, that keep on sucking at the wall of the intestines, the real reason is yet 
not known. Giardia can cause steatorrhoea due to the malabsoprtion of fat, the 
feces would be whitish –grayish, sticky and smelly. 

Diagnosis: 

Looking for the Cyst in feces. 

>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 

Another GI parasite  Balantidium coli 

Balantidium means sac and coli means large intestine(colon).    

Morphology  

Trophozoite: 

 Largest protozoa , a ciliate.  

 120 microns in length , ciliated, cytoplasm has vacuoles that has food in it.  

 2 openings , anterior opening cytostome (mouth) ,  a posterior one known 
as cytopyge (anal). 

 It has 2 nuclei : macronucleus(kidney shaped)  for metabolism and function 
of the organism, micronucleus for production. 

Reproduction: they divide by binary fission(asexual) and the sexual reproduction 
also may occur.  
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Cyst: 

Divides in colon, similar to the previous types.  

Pathogenesis: 

Causes bloody diarrhea that may be confused with dysentery diarrhea (similar 
symptoms). 

Balantidium has a reservoir that is the Hog (wild pig) it is not an intermediate 
host  , hogs can have Balantidium in their intestine but they are resistant to them 
and don’t cause them diseased , but we can get the organism through them, at 
the same time it can spread from one person to another.  

Diagnosis : 

Looking for cysts in feces. 

>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 

  Moving on to another parasites known as isospora belli and cryptosoridum 
parvum which are a member of the apicomplexia or coccidian. 

transmission : 

fecal-oral route.  

Usually apicomplexia has 2 hosts ; one intermediate(where asexual reproduction 
occurs)  and the other is primary( where sexual reproduction occurs)  like 
toxoplasma Gondii, but with regard isospora belli and cryptosoridum parvum , 
they are considered as exceptions since there is no intermediate host for their 

In balantidium normally you get a binary fission 

responsible for it the macronucleus, but occasionally you 

get some sort of conjugation with an adjacent 

Balantidium coli (sexual), when this process happens the 

large nucleus disappears and the micronucleus divides 

and exchange parts with the other micronucleus from 

the other Balantdium ,then fuse again and give rise to 

the new micronucleus, which has acquired some new 

DNA,  that micronucleus start dividing again and gives 

rise to the macronucleus that will continue binary 

fission. (the picture simplifies it) 
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transmission, so both types of reproduction ( sexual and asexual) occur in the 
primary host which is human being.  

Morphology  

apical apparatus that allows it to get in the cell, which means it’s infection is 
intracellular ( opposite to other species that are usually extracellular)   

Reproduction: 

sexually and asexually. 

usually sexually happens  in the primary host like malaria (human is the primary 
host and there is where the sexual reproduction occurs) 

 

.  

 

 

 

Pathogenesis of isospora: 

The disease is usually watery diarrhea, it is not  really significant because it's self-
limited. But in immune compromised people, people who did transplant they 

Life cycle: 

they infect the small intestine, and the infection 

with these coccidia  is by sporozoites, at the 

beginning we have an enlarged oocyst then 

divides into 2 sporocysts and each of them 

develops 4 sporozoites. (in total we will have 8 

sporozoites)this happens in the external 

environment. 

By eating sporocysts, the sporozoites will come 

out and invade the lining epithelial cells, start 

dividing within the cell and give rise to 

merozoites, that get out of the cell and go infect 

other ones. This is considered an asexual 

multiplication. Occasionally some sporozoites 

develop gametocytes , fuse and give rise to a 

zygote, that develops into an oocyst that is 

passed into the feces>>> sexual reproduction.  

So sexual and asexual multiplication occurred 

within the same host which is the human being. 
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would be immunosuppressed , or HIV patients they can lose 12 L a day or more of 
water, which leads to dehydration and causes death if not treated immediately.  

Diagnosis : 

Looking for oocysts in the feces.  

Another member of apicomplexia is cryptosporidium parvum.  

Infection is through sporozoites in the oocysts, a special characteristic of its 
infection is that when the sporozoites enter the cell, they multiply within the apex 
of the lining epithelial cells of the small intestine to give merozoites (merons)  
that go and infect other cells but stay at the apices of the cell. Some sporozoites  
will give gametocytes and released with the feces as oocysts. (really similar life 
cycle to isospora, and symptoms are similar to ispospora(self-limited diarrhea) )   

This finishes the protozoa all together. 

>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 

Moving on to Helminths 

The first group we are going to talk about the nematodes, the luminal ones 
specifically speaking. They have separate sexes and produce eggs. 

Enterobius vermicularis: 

Morphology  

A very small pin (thread, oxyuris) worm, reaches 1 cm, with short span from 8-10 
weeks.  

Lives in the cecum and large intestine , both sexes are present and eggs are 
produced by the female. 

 What is special about its eggs? 

 Actually, it is that they are not produced in the lumen, instead the female crawls 
out to the anus wandering around the skin in that area and lay the eggs there.  

Eggs: 

Look like coffee beans or an almond, on surface is convex the other is flat 
(asymmetric) and if you look inside the egg you can notice a fully developed 
embryo that is ready to start maturing into an adult worm which means it is ready 
to cause an infection unlike other organisms that need weeks.  
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Symptoms : 

It causes scratching, because of the movement of the worms around the anal skin 
and irritate the skin, it is mostly considered a children's disease . Has nothing to 
do with hygiene, because once a child at school gets this worm he can easily 
spread it. The worms can be noticed around the anus sometimes. Worms rarely 
present in the feces unless it is a heavy infection, otherwise it is normally found at 
the perianal skin. Nothing more than itching can occur, sometimes it can be very 
intense that is disturbs the child's sleep especially at night when changing clothes.  

Transmission : 

Scratching causes cutting of the eggs and become under their finger nails, so from 
their nails they can pass the eggs to others (mostly family members and friends at 
school) or again to themselves causing more worms in their body. It is not 
necessarily  transmitted by feces, it can be by food ,shaking hands etc,, there is no 
intermediate host.   

 

 

 

Life cycle 

Once the eggs are 

ingested they go to the 

small intestines, release 

the larvae (embryo) 

quickly become a mature 

worm and go to the large 

intestine, off to the anal 

skin. 
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Diagnosis: 

By taking a sticky  tape, the sticky surface of the tape and stick it on the perianal 
skin and take it off, by doing this the eggs on the skin become on the tape, put the 
tape on a glass slide and examine it.  

Treatment: 

One dose of mebendazole  should be enough to kill all the worms, you should 
repeat the treatment with another dose 5-6 weeks later, because  the first dose 
will kill the ones in the intestine but they still might have some under their nails 
causing re-infection, also giving a dose to the whole family would be better.  

 

The sheet is over 

 

Special thanks to Raghad Batianeh and Yahya Amen for their support.   

"you used to call me on my cellphone"  
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