
 
 
 

 

GIARDIA LAMBLIA                                                      Lecture no. (5) 

 

Giardia lamblia, is a protozoan flagellate, inhabits the small intestine 

(duodenum and jejunum) of man. This protozoan is the only intestinal 

flagellate known to endemic and epidemic diarrhea in man. The parasite 

was initially named Cercomonas intestinalis by Lambl in 1859 and 

renamed Giardia lamblia by Stiles in 1915, in honor of Professor A. Giard 

of Paris and Dr. F. Lambl of Prague. 

 

MORPHOLOGY 

 

Giardia lamblia exists in two stages: trophozoite and cyst. 

 

Trophozooite:  It is pear-shaped with broad rounded anterior end and a 

tapering posterior end. It measures 9-21μm in length and 5-15μm in breath 

and 2-4μm in thick. Dorsal surface is convex while ventral surface is 

concave. A sucking disc, the organ of attachment, occupies one-third to 

one-half of the ventral surface. Trophozoite is bilaterally symmetrical and 

has two nuclei, two axostyle and four pairs of flagella. Two median bodies 

are present on the axostyle at its origin. Cytoplasm is uniform and finely 

granular. The trophozoites are motile due to the presence of four pairs of 

flagella. 

 

 

 
 

 
Giardia lamblia Trophozoite 



 
 
 

 

Cyst: the oval cyst measuring 8-12μm in length and 7-10μm in breath. A 

thick wall surrounds it. The cyst consists of cytoplasm, which is finely 

granular and is separated from the cyst wall by a clear space. This gives an 

appearance of the cyst being surrounded by a halo.The mature cyst consists 

four nuclei, which may remain clustered at one end or are present in pairs 

at two opposite ends. Also it consists of an axostyle and margins of the 

sucking disc. The axostyle which is the remains of flagellum is placed 

diagona lly in the cyst. The four nuclei cyst is the infective stage of G. 

lamblia. 

 

LIFECYCLE 

 

 

 

 
 

 
Life cycle of Giardia lamblia (Adapted from parasite image library of CDC, 

USA) 

 

 



 
 
 

 

The life cycle of G. lamblia is simple and is completed in a single host, the 

man.Cysts are resistant forms and are responsible for transmission of 

giardiasis. The cysts are hardy, can survive several months in cold water. 

Infection occurs by the ingestion of cysts in contaminated water, food, or 

by the fecal-oral route (hands or fomites). Cysts pass through the stomach 

and excyst to trophozoites in the duodenum within 30 minutes of ingestion, 

each cyst produces two tetranucleate trophozoites. Acidity of gastric juice 

favours the process of excystation. In duodenum and jejunum, the tetra 

nucleate trophozoite multiply asexually by binary fission thereby 

producing a large numbers of daughter trophozoites. Trophozoites browse 

on the mucosal surface, to which they are attached by an oval sucker. When 

the intestinal contents leave the jejunum and begin to lose moisture, the 

trophozoites retract their flagella, cover themselves with a thick wall and 

encyst. These encysted trophozoites undergo another phase of nuclear 

division and produce four nucleated mature cysts. The four nucleated 

mature cysts are the infective forms of the parasites, they are excreted in 

faeces and the cycle is repeated. 
 

 

PATHOGENESIS AND SYMPTOMS 

 

Giardia lamblia inhabits the duodenum and upper ileum. The trophozoites 

may remain attached to the intestinal mucosa and rarely invades the 

submucosa. As few as 10-25 cysts can cause giardiasis. Malabsorption of 

fat and carbohydrates in children and diarrhoea, are important clinical 

manifestation. The precise mechanism for these changes is not clear. The 

pathogenic mechanisms may be mechanical blockage of the intestinal 

mucosa, or competition for nutrients, or inflammation of the intestinal 

mucosa, or bacterial induced de conjugation of bile salts, and altered 

jejunal motility with or without overgrowth of intestinal bacteria and yeast. 

In giardiasis the histopathology of duodenum and jejunum are highly 

variable and may range nearly from normal to markedly abnormal. Most 

commonly, there is shortening of microvilli and elongation of crypts. The 

brush border of the absorptive cells is damaged Giardia mostly are found 

attached to the lining of the epithelial brush border. 

The clinical features vary from asymptomatic carriage to severe diarrhea 

and malabsorption. Majority of infected persons in the endemic area, are 

asymptomatic. Acute giardiasis develops after an incubation period of 5 to 

6 days and usually lasts 1 to 3 weeks. Symptoms include diarrhea, 

abdominal pain, bloating, nausea, and vomiting. 

In some patients, the infection progress to a chronic disease. In chronic 

giardiasis the symptoms are recurrent and malabsorption and debilitation 



 
 
 

 

may occur. The condition frequently is associated with malnutrition and 

stunted growth in pre-school children. 

 

DIAGNOSIS 

Laboratory diagnosis is based on parasitological methods and to a less 

extent on serological methods. 

 

Pathogenic diagnosis 

 

1)Fecal examination: Giardiasis is diagnosed by the identification of cysts 

or trophozoites in the feces, using direct mounts as well as concentration 

procedures. Repeated samplings may be necessary. In acute giardiasis, 

motile trophozoites are demonstrated in the direct wet mount of liquid 

stool. The cysts are demonstrated in the semi formed stool. The stool 

specimens are examined either fresh or in case of delay. After preservation 

by formalin or polyvinyl alcohol, and subsequent staining by trichrome or 

iron-haematoxylin method. Concentration of stool by formalin-either or 

zinc sulphate method increase the yield of parasites. In chronic giardiasis 

cysts often are excreted intermittently. Hence examination of at least three 

stool specimens collected at an interval of 2 days, helps in the detection of 

parasites 

 

2) duodenal contents or bile examination: microscope examination of 

duodenal contents or bile is carried out, when the repeated stool 

examination is negative but giardiasis is still suspected. Three method are 

used in collecting duodenal contents: 

 

① String test or Entero test：It is a gelatin capsule which contains a 

nylon string at one end. The capsule is swallowed by the patient and the 

free end of the string is fixed at the mouth. In the stomach, the capsule is 

dissolved and the string remains in duodenum and jejunum. After 

overnight incubation, the string is removed, the bile stained mucus is 

collected on the glass side and examined microscopically for trophozoites. 

 
② Duodenal aspirati: it is also collected to demonstrate trophozoites. 

③ Jejunal biopsy: It is performed to demonstrate trophozoites but 

indicated only in very serious cases. 

 

2). Immunological methods: 

Alternate methods for detection include antigen detection tests by enzyme 

immunoassays, and detection of parasites by immunofluorescence. 



 
 
 

 

Enzyme-linked immunosorbent assay (ELISA) and indirect fluorescent 

antibody (IFA) are useful in seroepidemiological studies. These methods 

detect anti-Giardia antibodies in serum, which remain elevated for a longer 

period. 

 

EPIDEMIOLOGY 

Giardiasis is worldwide in distribution, more prevalent in warm climates, 

and in children. G. lamblia infection also widely distribute in China, with 

an incidence varying from 0.48 to 10 percent. Giardiasis shows two distinct 

epidemiological patterns: endemic and epidemic. It is endemic in the 

developing countries like India. Mainly children are affected. In the United 

States and other developed countries, the condition occurs in epidemics. It 

affects all the age groups equally. 

 

Mode of Transmission 

 

Man who passed cysts in stool is the main reservoir of infection. Food and 

water contaminated by human and animal feces that contain Giardia cysts 

are the primary sources of infection. 

Giardiasis is transmitted mainly by drinking fecally contaminated water 

and less frequently by eating contaminated food. It also can have 

transmitted by direct person to person spread, it occurs most commonly in 

persons with poor sanitation and poor faceal oral hygiene. Occasionally, 

giardiasis may be transmitted by sex among male homosexual practicing. 

Patients with variable immunodeficiency such as the AIDS, protein-calorie 

malnutrition are increasingly susceptible to infection with Giardia. 

 

PREVENTION AND CONTROL 

 

Several prescription drugs are available to treat giardiasis; metronidazole 

is the drug of choice. Metronidazole, tinidazole or other 5-nitroimidazole 

compounds usually kill parasites in the intestine, but any in the gall bladder 

or bile duct may evade destruction and subsequently reinvade the intestine 

to produce clinical relapse. If this occurs, repeated course of therapy at 

higher dose may be required. Giardiasis can be prevented and controlled 

by improved water supply, proper disposal of human faeces, maintenance 

of food and personal hygiene, and health education. 

 

 

 

 

 



 
 
 

 

Cryptosporidium  Parvum 
 

Cryptosporidium is a coccidian, which causes infection of the intestinal 

tract, particularly the small intestinal tract, particularly the small intestine. 

Once thought to be a non-pathogenic, this coccidian has been recognised 

recently as a cause of diarrhoea in man. 

Numerous species of Cryptosporidium are known to affect amphibians, 

fish, birds and mammals, but Cryptosporidium parvum is the only species 

known to cause infection in man. The parasite was first described by 

Tyzzer in 1907, in the peptic glands of a laboratory mouse. 

He suggested its present name Cryptosporidium. When first described, the 

organism was thought to be non-pathogenic and only 15 reports of 

Cryptosporidium infections in animals were recorded prior to 1975. 

The first description of infection in man was reported in a three-year-old 

healthy girl in USA as late as 1976. Since then, the infection has been 

frequently diagnosed in patients with acquired immune deficiency 

syndrome (AIDS) and others receiving immuno-suppressive therapy. 

 

MOPHOLOGY 

The parasite shows six distinct morphological forms during its life cycle: 

oocyst, sporozoite, trophozoite, meront, microgamont, and macrogamont. 

 

Oocyst: 

Cryptosporidium oocyst is the smallest coccidian known to cause infection 

in man. It is colourless, spherical to oval and measures 4.5 to 6 μm in 

diameter (Fig1). It does not stain with iodine and is acid-fast. The cyst is 

surrounded by a 50nm thin cyst wall. The latter consists of an 

electroluscent middle zone surrounded by two electron dense layers. Each 

oocyst contains up to four slender bow-shaped sporozoites and many small 

granules. The oocysts are excreted in small numbers in the faeces. The 

number of oocysts excreted bears no relationship with the severity of 

illness. The oocysts which sporulate inside the host are of two types: Thick-

walled and Thin-walled. The thick-walled sporulating oocysts are 

infectious to susceptible human hosts, whereas thin-walled oocysts always 

cause autoinfection ill the same host only. 

 

Sporozoite: 

The sporozoite is slender, crescent-shaped and measures 1.5 to 1.75 μm in 

diameter. The anterior end is pointed but the posterior end that contains a 

prominent nucleus is rounded. The sporozoites numbering four remain 

always parallel to each other within an oocyst and are released only after 

partial digestion of the oocyst. 



 
 
 

 

Trophozoite: 

It is the intracellular transitional form of the parasite. It is round or oval 

and measures 2 to 2.5 μ m in diameter. Each trophozoite consists of a large 

nucleus (1 to 1.3μm in diameter) with or without a conspicuous nucleolus 

(Fig2.). Unlike in the sporozoites and merozoites, the apical complex is not 

present in the trophozoite. 

 

Meront: 

It is of two types: type I and type Il meronts. These two forms 

morphologically are indistinguishable form each other. They are crescent-

shaped and measure 1 to 5μm in diameter showing rounded anterior and 

posterior ends. 

 

Microgamont: 

Microgamonts are the male sexual forms. These are wedge-shaped, 

0.2 to 0.7 μm in length and are covered by a double layered membrane. 

Each microgamont contains a large compact nucleus and a polar ring. A 

single microgamont gives 1 to 4 microgametocytes. 

 

Macrogamont: 

Macrogamonts are the female sexual forms. These are spherical, 

measure 3 to 5 μm and are covered by a double layer membrane. Each 

macrogamont consists of a single large nucleus and endoplasmic 

reticulum. The old macrogamonts characteristically contain dense 

polysaccharide granules. 

 

 

Life CYCLE 

 

Cryptosporidium: source of infection and mode of transmission. Infection 

begins when an individual ingests protozoan oocysts that have been 

released into the feces from an infected human or animal. In the 

gastrointestinal tract, the oocysts are broken releasing 4 sporozoites (a) that 

invade the mucosa to establish a cycle of repeated endogenous reinfection 

(endogenous autoinfection). The trophozoites remain in the apical portion 

of the cell (b) and undergo asexual division (merogony) to form merozoites 

(c). The merozoites released from type I meronts enter adjacent host cells 

to form type II meronts. Type II meronts do not recycle but enter host cells 

to form the sexual stages (d). The type II meronts form merozoites that 

differentiate in sexual reproductive microgamonts (male) and 

macrogamonts (female) (e). After fertilization, the zygote develops into 

resistant thick-walled oocysts (f) that are excreted from the host in the fecal 



 
 
 

 

material. However, some oocysts are thin-walled (g) and excyst within the 

same host in a process of autoinfection (h) 

 

 
 

 

 

The life cycle of Crysptosporidium 

 

 

PATHOGENESIS AND SYMPTOMS 

 

The parasite inhabits the intestinal tract. It is found attached to the surface 

epithelial cells of villi or crypts of the small intestine. The organisms have 

also been found but less frequently in the stomach, appendix, colon, 

rectum. 

Infection begins with the firm attachment of Cryptosporidium to the 

mucosal surface of the intestine followed by invasion of epithelial cells. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6945992/figure/fig001/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6945992/figure/fig001/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6945992/figure/fig001/


 
 
 

 

The specific mechanism by which the parasite causes illness in man is not 

known. The cholera-like voluminous watery diarrhea, seen in 

Cryptosporidium infection in the immunosuppressed hosts including, those 

with the AIDS is possibly caused by a toxin. Reduction in the mucosal 

surface and decrease in the mucosal enzymes frequently seen in this 

condition also may contribute to pathophysiology of osmotic diarrhea by 

lowering the absorbing capacity of the small intestine. 

Bacterial fermentation of sugars and fatty acids of the unabsorbed nutrients 

present in the lumen of the intestine, cause offensive and foul smelling 

stool, characteristically seen in Cryposporidium diarrhea. 

Cryptosporidium is found attached to tile brush border of the small 

intestine particularly the jejunum . In the immunocompromised hosts, the 

parasites are also found in the uncommon sites such as pharynx, 

oesophagus, stomach, gall bladder, ileum, colon or rectum. They appear as 

small, basophilic round structures, staining readily with Giemsa and 

haematoxylin eosin stain. They are arranged in a row or clusters, along the 

border of the epithelial cells alone or in association with other intestinal 

parasites such as Giardia intestinalis. Blunting and loss of villi, 

lengthening of the crypts and infiltration of lamina propria by lymphocytes, 

polymorphonuclear cells and plasma cell are tile pathological changes of 

the intestinal tract, in cryptosporidiosis. 

Incubation period ranges from 2 to 14 days. The prepatent period (time 

between infection and oocysts shedding) ranges from 5 to 21 days in man. 

The patent period (duration of oocysts shedding) may last for more than 30 

days in an immunocompetent host. The clinical manifestations of 

Cryptosporidium infection vary depending upon the immune status of the 

host. 

 

Cryptosporidiosis in immunocompetent host: 

 

It is a mild infection in normally healthy patients. The duration of 

symptoms is relatively short and recovery is complete. The condition 

rarely is fatal. Flue-like illness with watery diarrhea, malaise, nausea, fever 

and crimpy abdominal pain are the characteristic features of the condition 

in immunocompetent hosts. Diarrhea is foul smelling with 2 to 10 motions 

per day, beginning on the first or second day of the illness. In some other 

cases, it is accompanied by prostration and weight loss even up to 10%. 

The oocysts may continue to be excreted in the faeces of the cases, twice 

as long, an average, as they had diarrhea. 

 

Cryptosporidiosis in immunocompromised host: 

Cryptosporidiosis is a serious condition in patients with depressed 

immunity due to AIDS, congenital hypogammaglobulinaemia or severe 



 
 
 

 

combined immunodeficiency syndrome, patients receiving 

immunosuppressive drugs such as corticosteroids and cyclophosphamide, 

and persons with severe malnutrition. 

Cryptosporidium produces a cholera-like watery or mucus diarrhea in these 

groups of patients. Diarrhea relatively is more severe, profuse and watery 

with as many as 70 stools per day and loss of body fluids even up to 17 

litres/day. Diarrhoeic stool may contain mucus but rarely blood or 

leucocytes. The main duration of diarrhea is 20 weeks with variability 

between 1 to 48 weeks. The prolonged diarrhea may lead to significant 

weight loss. 

Low grade fever (39~C), nausea, vomiting and crampy abdominal pain are 

other but less frequent symptoms of the condition. Occasionally, non-

specific symptoms such as malaise, myalgia and headache may be present. 

In some of the immnunosuppressed patients, Cryptosporidium affects the 

entire gastro-intestinal tract including the gall bladder, bile duct and 

pancreas and even pharynx and bronchial tree. 

Cryptosporidium infection is of long duration and death is the frequent 

outcome of the infection in AIDS and AIDS related diseases. A few cases 

of spontaneous recovery have also been reported. The patients of reversible 

immune deficiencies show recovery from the infection when the cause of 

immune suppression is removed. 

 

DIAGNOSIS 

 

Clinical diagnosis of cryptosporidiosis is difficult as the condition 

clinically mimics giardiasis, isosporiasis and a few other infections caused 

by enteropathogens. The absence of blood, pus cells, Charcot-

Leydencrystals in the faeces may rule out amoebiasis, isosporiasis and 

bacillary dysentery and suggest the possibility of cryptosporidiosis. 

The laboratory diagnosis of cryptosporidiosis is aided by parasitic and 

serologic methods. 

 

Pathogenic diagnosis 

 

The specific diagnosis of the condition is made by identification of oocysts 

in the faeces and less frequently the non-faecal specimens by microscopy 

and direct fluorescent antibody test. 

 

1）Microscopy examination:  

The microscopic examination of direct faecal smear (wet smear and stained 

smear preparations) is adequate tot demonstration of oocysts in the acute 

cases shedding a large number of oocysts in their faeces. 



 
 
 

 

2） Acid-fast staining methods: 

Acid-fast staining methods, with or without stool concentration, are most 

frequently used in clinical laboratories. A large number of staining 

procedures have been employed to demonstrate acid-fast oocysts in the 

faecal smears. The hot ZiehI-Neelsen carbol fuschin staining method, a 

modification of acid-fast staining, is most frequently used to detect red-

stained oocysts in the faeces. 

Red-stained oocysts also can be demonstrated in the sputum, bronchial 

washings and duodenal or jejunal aspirations by acid- fast staining method. 

 

3）Direct fluorescent antibody examination: 

It is a specific method for accurate identification of Ctyptosporidium in the 

faeces. It is particularly useful to diagnose those doubtful cases, which are 

negative by faecal smear examinations. 

 

Histopathological diagnosis 

 

This is based on the demonstration of the developmental stages of the 

parasite (cysts 2 to 5 um in diameter, arranged in single or clusters in the 

intestinal mucosa) in the biopsy specimen from the jejunum and 

occasionally from the rectum. The invasiveness of the procedure and need 

for immediate processing of the specimen to avoid autolysis are the 

inherent disadvantages of the method. 

 

Serodiagnosis 

 

The indirect fluorescent antibody (IFA) and enzymelinked immunosorbent 

assay (ELISA), using purified oocysts as antigens have been used to detect 

circulating antibodies specific to Cryptosporidium in the serum. These 

antibodies appear in about six to eight weeks after onset of the infection. 

At the moment, these tests are carried out only in few laboratories to 

diagnose cryptosporidiosis. 

 

EPIDEM1OLOGY 

Cryptosporidium infection in the immunocompetent hosts has been 

described in more than 26 countries. The condition is worldwide with a 

prevalence of 0.6-20 percent in western countries and 4-20 percent in 

developing countries. In the ADS, the condition has been described with a 

prevalence of 3--4 percent in the United States and same to 50 percent in 

Africa and Haitii. In China, the condition has been described from 19 

provinces with a vary prevalence. 

 



 
 
 

 

Reservoir, source of infection 

Man is the key reservoir of infection. Livestocks such as cattle and pet 

animals (cat, dog) are other reservoirs. Human and animal faeces 

containing thick-walled oocysts are the important sources of infection. 

 

Transmission:  

Cryptosporidium infection can be transmitted to man in the following 

ways: 

 

1) Person-to-person transmission: 

 

This infection takes place by faecal-oral route through ingestion of 

sporulated thick-walled oocysts excreted in the human faeces, by drinking 

contaminated water. Rarely, it may be acquired by ingestion of milk or 

food contaminated with oocysts. 

 

2)Zoonotic transmission：  

The infection is transmitted from the livestock, cattle or pet animals (cat, 

dog) either directly by ingestion of the oocysts derived from the faeces of 

these animals or indirectly by close contact with these animals. 

 

3)Auto-infection:  

This is caused by sporozoites released from the thin walled oocysts inside 

lumen of the intestine. It is primarily responsible for persistence of 

infection in the infected host. 

 

4)Other mode of infection 

Rarely, the injection can be transmitted by aerosols, sexual contact and 

possibly by accidental laboratory infection. 

Children between 1 to 5 years of age are at greater risk to the infection. 

Cryptosporidiosis has been de tested more frequently in the urban children. 

In the rural areas where breast feeding is more common, the infection has 

been detected less frequently in the children below 1 year of age. The 

disease, which appears on increase in the last decade, tends to be more 

common during the warm rainy and humid months of the year. 

Cryptosporidium oocysts show extreme resistance to the destruction by 

level of tree chlorine present in potable water. 

 

PREVENTION AND CONTROL 

 

Cryptosporidium infection in the immunocompetent hosts is self- limiting 

and requires supportive treatment to prevent dehydration. 



 
 
 

 

Infections in the immunosuppressed hosts with severe diarrhea and 

symptoms of malabsorption require supportive therapy with replacement 

of fluid, electrolytes and nutrients. 

Antidiarrhoeal agents are of no value. For persons with AIDS, anti-

retroviral therapy, which improves immune status, will also decrease or 

eliminate infection. Paromomycin is approved for treatment. 

The reduction or elimination of oocysts from the environment forms the 

mainstay of control of cryptosporidiosis but is difficult. 

Freezing and heating at 65~C for 30 minutes kill all the oocysts. The care 

to avoid contamination of food and water with faecal oocysts prevent 

transmission of infection to man. 

Hand washing, use of gloves and improved personal hygiene will minimise 

risk of acquiring the infection in a hospital. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


