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Abstract

 Cryptosporidiosis is a common zoonosis parasite disease caused by Cryptosporidium spp. which is 

one of the eukaryotic protozoa that living within cells and infects a wide range of vertebrate hosts such as 

mammals, fish, reptiles and birds. Cryptosporidiosis occurs by eating food or drinking water contaminated 

with oocysts of parasite causes diarrhea in simple causes, but it is life threatening in young children,  the 

elderly, and Immunocompromised people such as AIDS patient. The detection for Cryptosporidium infection 

is usually done by a microscopic examination of the stool for the presence of oocysts as well as the use of 

serological and molecular methods. Prevention of Cryptosporidiosis depends on reducing chances of contact 

between the host and the sources of infection and use of various types of disinfectants that destroy the 

oocytes. There is no effective drug for treating cryptosporidiosis, all of the drugs currently in use are 

effective in reducing number of oocysts excreted and preventing acute infection. Spiramycin drug has been 

used in treatment of diarrhea in infected children and to avoid dehydration an oral solution rich in minerals 

and salts is administered orally or intravenously, as well as vitamin A and B. 
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1. Introduction 

Cryptosporidiosis is a common zoonosis 

parasite disease caused by Cryptosporidium spp. it 

is one of the eukaryotic protozoa that living within 

cells and infects a wide range of vertebrate hosts 

such as mammals, fish, reptiles and birds 

(Casemore, 2000). Cryptosporidium was first seen 

in 1895 by Jackson Clark, he described it as a 

small objects located on the brush edge of the rat's 

small intestine and was then named swarm spores 

(Levine, 1984), later was found these spores 

development stages of C. muris (Upton and 

Current, 1985). 
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In 1907 Tyzzer named this parasite 

cryptosporidium in Greek, meaning "spores 

secretions" due to difficult of identifying spores 

inside oocysts, Tyzzer has indicated that there are 

more than one species belong to this genus, in 

1912, he described a new species named it C. 

parvum, which showed that it develops only in the 

small intestine and it’s one of the most important 

species affecting humans, livestock and rodents 

(Tzipori, 1988), in 1929 Tyzzer was  reported 

another species of this parasite in the cecum 

epithelium of domestic chickens, and was named 

it  C. tyzzeri to commemorate of this researcher 

and later replaced name to C. meleagridis (Levine, 

1984). 

The parasite Cryptosporidium did not 

receive much attention due to the belief that there 
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is no health and economic importance for this 

parasite, However, in the period extending from 

1971 until now it was distinguished by the 

directing of attention to this parasite due to 

occurrence of many infections, Therefore, the 

researchers conducted several studies, the results 

of which showed reportedmany species of this 

parasite to infect various hosts, including birds, 

reptiles, amphibians, fish and mammals, including 

humans (Fayer et al., 2000). 

The pathogenicity of this parasite remained 

uncertain until 1980,recently interest with this 

parasite has increased because multiple ways of 

transmission through contamination of water and 

food with oocysts of the parasite which 

characterized by the ability to cause infection 

when exiting the host (Casemore,1989), in 

addition ability of the parasite to cause auto-

infection in its hosts, Moreover, infection with this 

parasite does not show clinical symptoms, but it 

causes histological changes in the organs it infects 

(Current and Reese, 1986), so studies continued to 

confirm that this parasite is one of the important 

causes of gastroenteritis associated with diarrhea 

in both humans and animals, in 1994 nearly 

400,000 people were infected with 

Cryptosporidium in Milwaukee city of USA due 

to contamination of drinking water with oocysts 

(Juranek, 1995), therefore considered it zoonosis 

parasites between humans and animals (Fayer, 

2004). 

2. Taxonomy of Cryptosporidium sp. 

 According to Xiao et al. (2004) classify 

parasite into: 

 Kingdom : Animalia  

 Sub kingdom : Protozoa 

 Phylum: Apicomlpex 

 Class :Sporozoa 

 Sub class :Coccidiasina 

 Order :Eucoccidiorida 

 Sub order :Eimeriorina 

 Family :Cryptosporidiidae 

 Genus : Cryptosporidium  

 

3. Description of Cryptosporidium 

 The forms of the parasite and its internal 

structures were studied during its various stages of 

development using a transmission electron 

microscope, these forms are: 

Sporozoites 

 Crescent-shaped elongated cells with a 

pointed front end and a rounded rear end 

characterized by a rolling motion, size of it 

between 0.2 × 1.3 mm, nucleus has a lateral 

position, also it has special structures called apical 

complex at the front of the sporozoite that help it 

to penetrate host's cells through secretion of 

enzymes analyzed at the adhesion area (Fayer and 

Xiao, 2008). 

Trophozoite 

 The size of this stage ranges from 2 - 6 

mm, it is spherical or oval in shape and 

surrounded by five membranes except for the 

contact area with the host cell, this stage has a 

large nucleus with several nuclei, endoplasmic 

reticulum and a Golgi apparatus, it is appears 

surrounded by a vacuole called parasitophorous 

vacuole, that appears as an aura surrounding the 

parasite, trophozoite gets its food from infected 

cell through feeder organelle (formed in the 

adhesion area) by Pinocytosis method (Pavlasek, 

1999). 

Schizonts 

 The nucleus of Trophozoite duplicate and 

transforms from a single nucleus stage into a 

multi-nucleus stage and it’s in two types: 

A) First generation schizonts 

 A spherical cell containing eight 

merozoites and a small residual body, first-

generation merozoiteswere described as a crescent 

shape surrounded by a double membrane ranging 

in size from 4.3x 4.8 mm, at posterior end of the 

merozoites there is a nnucleus and nuclei but in 

front end there is mitochondria, when released 

merozoites move grinding movement like as a 

snake move (Current and Reese, 1986). 
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Figure - 1: Parasitophorous vacuole surrounded Trophozoite (Chermette and Boufassa, 1988) 

 

B) Second generation Schizonts 

 An oval cell that contains fourmerozoites 

with a wall that is thicker than first-generation 

merozoites and a large residual body, the nucleus 

was located at the back, merozoites moving slow 

sliding movement. Studies indicated that C. 

parvum forms during its development stages first 

generation schizonts, followed by second 

generation schizonts (Deng andCliver, 1999), also 

noted presence third generation schizont in 

C.baileyi that infects birds (Sreter, 1998). 

Macrogametocyte 

 A large cell with a spherical or oval shape 

that distinguishes from second generation 

merozoites when invading  host cell, its 

characterized by a large peripheral nucleus and 

has granules of polysaccharides and phosphate 

lipids (Pavlasek, 1999). 

Microgametocyte 

 It is a wedge-shaped cell ranging in size 

from 3.8 x 3.9 mm and originates from second-

generation merozoites when it reaches maturity, 

it’s characterized by containing 12-16 small male 

gametes moving in the direction of the edges 

(Pavlasek, 1999). 

 

 

Zygote 

 It’s an oval cell size of 4 - 6 mm resulting 

fromfertility male gamete to microgametocyte,it 

passes to the sporogony, and produce oocysts 

(Fayerand Xiao, 2008).  

Oocysts 

 It has a spherical or oval shape and 

contains four semicircular sporozoites, residual 

body, granules, empty vacuoles and double wall 

consisting of proteins and fats, size of oocysts 

varies according to the species of genus, 4.5 × 5.0 

mm for C. meleagridis, 4.6 × 5.2 mm for C. 

parvum, 5.2 × 6.3 mm for C. Baileyi and 6.4 × 8.5 

mm for C. galli (Fayerand Xiao, 2008), two types 

of oocysts can be distinguished depending on 

thickness of the wall: 

(i)Thin wall oocysts 

 These oocysts are responsible for causing 

auto-infection in the intestines and formed about 

20 % of the oocysts that excreted with feces, 

several studies have indicated this type of oocysts 

is very dangerous and threatening life of 
immunosuppressive patients (Al-Mukhtar and Al-

Sherefat, 2006). 
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(ii) Thick wall oocyst 

  Its responsible for causing acute infection 

of its hosts and the cysts are resistant to 

environmental conditions and many disinfectants, 

formed about 80 % of oocysts excreted with feces, 

both types of oocysts release sporozoites when 

excystation inside the host body (Laberge and 

Griffiths, 1996). 

 

4. Life cycle of Cryptosporidium spp. 

 Cryptosporidium has a direct life cycle and 

all itsstages develop within a single host as shown 

in Figure - 2. The life cycle begins after host has 

taken up a thick-walled oocysts that are 

distinguished by their resistance to environmental 

conditions. These oocysts do not need a period of 

maturity outside the body, rather, it is infectious if 

it comes out with feces (Fayeret al., 1997), 

infection with infective stage  occurs either by 

mouth in the intestinal infection or by inhalation in 

the case of respiratory tract infection (Yanai et al., 

2000), sporozoites were released from oocyst into 

the intestinal cavity by proteolytic enzymes and 

bile salts (Richard, 1997), and infect the epithelial 

cells lining infection sites such as the brush edge 

of the intestinal villi, epithelial cells lining bile 

duct, or columnar epithelial cells lining the 

bronchioles (Churriaet al., 2012),after sporozoites 

penetrate epithelial cells by the mechanism of 

invagination, sporozoites become under surface 

membrane of the cell and outside the cytoplasm, 

then the membrane fuses and creating a 

parasitophorous vacuole, inside vacuole 

sporozoites transform into trophozoites. 
 

 Trophozoites begins asexual reproduction 

Merogony creates the first generation of Meront I 

(which contains 8 merozoites), merozoites of this 

generation attack other nearby epithelial cells, 

forming the second generation of Meront II 

(which contains 4 merozoites), second generation 

merozoites invade other epithelial cells to begin 

sexual reproduction by forming microgamont and 

macrogamont, after macrogamont fertilized by 

microgamont, the zygote formed, it is surrounded 

by a wall to form oocyst containing sporozoites to 

restore the life cycle again (Pavlasek, 1994). 

 

 
Figure – 2: The scheme shown life cycle of 

Cryptosporidium inside intestinal (Barta and 

Thompson, 2006) 

 

5. Species of Cryptosporidium 

 Depending on differences in the shape and 

size of oocysts, type of host, site of infection, 

clinical signs, and molecular methods of DNA 

analysis using PCR technique, Cryptosporidium 

was classified into species according to the table 

set by Fayer and Xiao (2008). 
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Table - 1: The most important species of Cryptosporidium in different hosts (Fayer and Xiao 2008) 

References Host Species of Cryptosporidium 

Morgan et al., 2002 Human C.hominis 

Tyzzer, 1907 Mammals C. parvum 

Ditrichet al., 1991 Chicken C.baileyi 

McDougald, 1998 Turkey, Human C.meleagridis 
Pedraza-Diaz et al., 2001 Cats C.felis 

Pedraza-Diaz et al.,2001 Dogs C.canis 
Xiao et al.,  2002 Pigs C.suis 

Palmer et al., 1990 Rodents, Ruminants C.muris 

Pieniazaket al., 1999 Cows, Camels C.andersoni 

Widmeret al., 2000 Guinea Pigs C.wrairi 
Ryan et al., 2003 Birds C.galli 

Ryan et al., 2003 Snakes C.serpentis 
Ryan et al., 2003 Lizards C.saurophilum 

Xiao et al.,  2002 Sea bass, Carp C.molnari 
Alvarez-Pellitero et al.,2004 Scophthalmus maximus C.scophthalmi 

Pavlasek & Ryan,  2008 Reptiles C. varanii 

 

6. Diagnosis of Cryptosporidium sp. 

 The presence of the parasite was detected 

using several diagnostic methods as follows: 

Diagnosis depending on Clinical signs 

 Depends on the characteristics of diarrhea 

caused by infected parasite, which characterized 

by watery diarrhea, smelly, yellow or green color, 

may be observed mucus in acute cases , also 

abdominal pain, loss of appetite, loss of weight, 

fever and dehydration and maybe accompanied by 

vomiting (Radostits et al., 2000), due to the 

presence of many pathogens causing diarrhea, it 

does not depend on clinical signs in the diagnosis 

definitively (Nath et al., 1999). 

Laboratory Diagnosis 

 Several laboratory tests can be carried out 

on stool or sputum samples to diagnose 

Cryptosporidium spp. in intestinal or respiratory 

infection: 

A) Direct method 

 Smears taken from stool or sputum and 

add iodine stain then examined under oil lenses to 

detect the presence of oocyst (Garcia and 

Brackner, 1993). 

B) Staining methods 

 Iodine logal, safranin, modified Ziehl-

Neelson acid-fast and blue methyl stains were 

used to detect oocyst (Webster et al., 1996). 

C) Concentration methods 

 Depends on use of solutions with a specific 

density different from the density of oocysts, there 

are two types, either by floating oocystes or 

sedimentation them as follows: 

i) Flotation Concentration 

 Use saturated solutions with a higher 

specific density than oocysts such as sheather 

solution, saturated saline, zinc sulfate, and 

magnesium sulfate, this method is most efficient 

due to the high number of oocyst isolated and low 

impurities (Kuczynska and Shelton, 1999). 

ii) Sedimentation concentration 

 Use solutions with a lower density than 

density of oocyst such as wate-ether, formalin-

ether or formalin with potassium dichromate 2.5% 

(Waidmanet al., 1986(, use of water-ether is best 

because it’s not affect the vitality of the parasite 

(Casemore, 1991). 
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D) Immunological methods 

i) Latex test 

 It is used to detect the presence of IgA, 

IgG, and IgM antibodies, agglutination occurs due 

to an interaction between the antibodies with the 

antigens prepared from oocysts (Casemore, 1991). 

ii) ELISA test 

 It’s used to detect IgG and IgM antibodies 

specific against the parasite,oocysts are used either 

as crude oocyst or or after being broken as 

antigens, this test requires a small portion of the 

sample and it is fast and proven to be highly 

efficient (Lazoet al., 1986). 

iii) IFAT test 

 It is used to detect antigens of the parasite 

or its antibodies (Balatbatet al.,1996) 

iv) Flow cytometry method 

 It’s an immuno-fluorescence methods in 

which the parasite's antibodies marked by the 

fluoresceiniso-thiocyaninFITC stain, a reaction 

occurs when associated with the parasite's oocysts, 

it is highly sensitive and efficient (Valdez et al., 

1997). 

 v) Using the laser in measuring the density of 

oocysts 

 Use antigen oocysts or one of the parasite 

stages, It is valid for large specimens such as 

seawater (Magnuson et al., 2000). 

E) Molecular diagnostic methods 

 Molecular diagnostic methods such as 

PCR technique through the extraction of DNA, 

RNA and SSU-rRNA encoding gene, or COWP 

genes encoded in the oocyst wall proteins, then 

amplification of DNA strip to be detected using 

specific primers (Limoret al., 2002). 

F) Experimental Infection Method 

 The infection is done experimentally by 

using Laboratory animals as mice, rats, and 

chickens by given them calculated doses from 

parasite's oocysts, after the incubation period, their 

stools are examine for detect  presence of oocysts 

(Al-Mahmood, 2011). 

G) Tissue culture method 

 Although Cryptosporidium is obligate, it 

can be grown in special tissue culture, Wunderlin 

et al. (1997) noted that parasite can be cultured in 

chicken egg embryos, also can be grown on the 

tissue of epithelial cells taken from the dog's 

kidney, a fallopian tube of cows, cells prepared 

from monkey kidneys, or other culture media 

consisting of cells from the uterine lining or 

human lung cells (Hochoiet al., 2004). 

 

7. Prevention and control of Cryptosporidiosis 

 Many recommendations have been made 

to prevent or control infection with 

Cryptosporidiosis in specific locations such as 

hospitals, scientific laboratories, schools, homes, 

public gardens, zoos and farms, It focused mainly 

on reducing chances of contact between the host 

and the sources of infection and the use of various 

types of disinfectants that destroy the oocytes 

(Lim et al., 2007), also advise the breeders of 

animals and workers of poultry fields to conduct a 

periodic examination and sterilization of poultry 

farms with formalin 10 % or ammonia 5 % 

(Current, 1997), in addition Leav et al. (2003) 

mentioned need to treat drinking water for AIDS 

patients either by boiling water or filtering water 

to remove oocysts. 

8. Treatment for Cryptosporidiosis 

 There is no effective drug for treating 

Cryptosporidiosis, all of the drugs currently in use 

are effective in reducing number of oocysts 

excreted and preventing acute infection rather than 

eradicating the parasite completely (Bouzidet al., 

2013).  Many drugs have been tested in treatment 

but have limited effectiveness, Spiramycin drug 

has been used in treatment of diarrhea in infected 

children and to avoid dehydration an oral solution 

rich in minerals and salts is administered orally or 

intravenously, as well as vitamin A and B for the 

prevention of dehydration (Casemore, 1989). 
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