




General parasitology 

Definition of parasite: Parasite is a living organism which receives nourishment 

and shelter from another organism where it lives. 

Definition of host: Host is an organism which harbours the parasite. 

Association between host and parasite 

1. Symbiosis: An association where one cannot live without the other. Here 

none of the partners suffers any harm from the association. 

2. Commensalism: An association where the parasite gets benefit from the 

host without causing any injury to it. 

3. Parasitism: An association where the parasite gets benefit and the host 

always suffers some injury. 

Zoonosis: It is evolution of a human disease naturally acquired from an 

infection primarily confined to the vertebrate animals. 

Ex.: Leishmaniasis, trypanosomoasis etc. 

Classes of parasite 

1. Ecto-parasite: Lives on the surface of the body of the host. 

2. Endo-parasite: Lives inside the body of the host. 

3. Temporary parasite: Visits its host for a short period of time. 

4. Permanent parasite: Keeps within the parasite for lifetime. 

5. Facultative parasite: Lives a parasitic life when opportunity rises. 

6. Obligatory parasite: Can’t exist without a parasitic life. 

7. Occasional/accidental parasite: Attacks an unusual host. 

8. Wondering/aberrant parasite: Reaches a place where it can’t live. 

 

Classes of host 

1. Definitive host: It is a host which harbours the parasite in adult stage. 

2. Intermediate host: It is a host which harbours the larval stage. 

3. Carrier/ paratenic host: It is a host where the parasite remains viable 

without any further development. 



Nomenclature of parasites 

Phylum-> Subphylum->Class->Order->Family->Genus->Species. 

(Class= Superclass->Class->Subclass; Family= Superfamily->Family->Subfamily, 

Order= Order->Suborder) 

The animal parasites of medical importance are divided into 3 groups: 

1. Phylum protozoa: Medical protozoology. 

2. Phylum platyhelminthes and nemathelminthes: Medical 

helminthology. 

3. Phylum arthropoda: Medical entomology. 



ENTAMOEBA HISTOLYTICA 

Systematic placement: 

Phylum: Sarcomastigophora 

Subphylum: Sarcodina 

Superclass: Rhizopoda 

Genus: Entamoeba 

Species: E. Histolytica 

Habitat: Mucous and submucous layers of the large intestine of man. 

Life cycle 

• E.histolytica passes its life cycle in only one host: the human. 

• There are mainly two stages of development: the infectious cyst stage 

and, the multiplying and disease causing trophozoite stage. 

Transmission in human hosts: 

In the majority of cases infection results from the ingestion of fecally-

contaminated water or food that contains E. histolytica cysts.  

 

Reservoirs of infection: Man and monkey, man is the commonest source. 

 

Life cycle: 

• When the mature cysts are swallowed along with contaminated food 

and drink, they pass unaltered through the stomach, because the cyst 

wall is resistant to acid gastric digestion. 

• But, because the cyst wall is labile to the action of trypsin in the 

intestine, by reaching the caecum/ lower part of ileum, excystation of 

the cyst occurs, that is, the cytoplasmic body retracts and loosens itself 

from the cyst wall. 

• Each cyst liberates a single amoeba with 4 nuclei (tetranucleate 

amoeba), which eventually by division produces 8 nuclei, each of which 

is fused with some part of cytoplasm to form 8 amoebulae/metacystic 

trophozoites. This trophozoite phase is responsible for the characteristic 

lesion of amoebiasis. 



• The young amoebulae, being actively motile, invade the tissue and 

ultimately lodge in the submucosa of large gut, their normal habitat and 

here they grow and multiply by binary fission. 

 
• During growth, E.histolytica secretes a proteolytic enzyme, histolysin 

which causes necrosis of surrounding tissues and helps in obtaining 

sufficient nutrition for the parasite by absorption of tissue juices. 

• The trophozoites of amoeba walks from dissolved necrotic tissue to the 

healthy ones, thereby gradually entering into the deeper tissues. 

• Finally they enter the portal vein and are carried to the liver. In the liver, 

the trophozoites grow and multiply but encystation does not occur. 

• After sometime, when there is gradually increasing tolerance of the host 

to parasite, and by appearance of some yet less understood factors, the 

parasites find it difficult to continue their life cycle in host and therefore, 

revert to the cyst form, through an intermediate pre-cystic form. This 

process is known as encystation. 

• Recent reports have revealed that short chain fatty acids produced by 

enteric bacteria have a role in regulating encystation process. 

• Cysts are solely released in faeces in case of asymptomatic carriers, 

whereas cysts and trophozoites are released in combination in case of 

symptomatic (dysenteric) patients. 



• When these cysts are ingested through contaminated food and water, 

they give rise to infection. 

 

 

 

Morphology of E.histolytica 

Cyst phase: 

• The cysts varies greatly in size: 

1. Small race: 6-9 µm. 

2. Large race: 12-15 µm. 

• The cyst form contains- 

� a refractile chitin-containing cyst wall,  

� 4 nuclei (quadrinucleate) and, in many cases,  

� crystalline, bullet-shaped aggregations of ribosomes called 

chromatoid bodies and, 

� a glycogen mass. 

• The chromatoid bodies and the glycogen mass gradually disappear 

as the cyst matures. 

 

 

Trophozoites: 

• Its size is continuously changed, ranges from 18 to 40 µm. 

• The trophozoite form contains a single nucleus and many internal 

vesicles.  

• The nucleus has a thin continuous rim of heterochromatin and a 

centrally located nucleolus (karyosome).  

• Its cytoplasm has a clear translucent ectoplasm and a granular 

endoplasm.  

• The ectoplasm shows a jerky movement. 

• RBCs are found inside the endoplasm. 

Morphology under special circumstances: 

 Trophozoite form Cyst form 

In saline Characteristic motility and 

presence of RBC. 

Endoplasm showing a ground 

glass appearance. 

Chromatoid bodies are seen as 

round refractile bars. 

In iodine Body of parasite appears 

yellow/ light brown. 

Nucleus is clearly seen with a 

central karyosome. 

Chromatoid bodies are not 

stained but glycogen mass 

appears brown. 



 

  
1. Trophozoite of E. histolytica in saline preparation (Phase contrast microscopy). 

2. Quadrinucleate cyst of E. histolytica in iodine preparation. 

 

PATHOGENESIS 

 

• The parasite expresses a large number of factors, including-  

1. lytic peptides (amebapores),  

2. cysteine proteinases and  

3. phospholipases. 

• These factors are presumably designed to aid in the ingestion and 

digestion of bacteria and other food materials.  

• These products are considered virulence factors as they can also lyse 

colonic epithelial, liver and immune cells that come into contact with the 

trophozoite via its galNAc-specific lectin.  

 

PATHOGENIC LESIONS 

 

Entamoeba causes two types of pathogenic lesions: 

1. Primary/ Intestinal lesions: The entire large intestine. 

2. Secondary/ Metastatic lesions: Liver, lung, brain. 

 

INTESTINAL LESIONS 

Pathogenesis: 

• After excystation, the metacystic trophozoites enter through the crypts 

of lieberkuhn and directly penetrate the columnar epithelium by their 

amoeboid movement and proteolytic enzymes. 

• Gradually they reach the submucosa by continuous lysis of the deeper 

tissues. Here the rapidly grow and multiply and form colonies. 

• Then the amoebae pass through different directions, until a significant 

area of submucosa is destroyed. 



• This ultimately results in coagulative necrosis and formation of abscess, 

which breaks down to form ulcers.  

 

Intestinal lesions in acute amoebic dysentery: 

• Distribution of ulcers: 

� Generalised: Through the whole large gut. 

� Localised:  

1. Ileo-caecal region: Caecum, appendix, ileo-caecal valve and 

ascending colon are involved. 

2. Sigmoido-rectal region: Sigmoid colon and rectum are involved. 

• Character of ulcer: 

� The earliest lesion is characterised by formation of scattered areas of 

small nodular elevations, having an opening at the centre with 

hyperaemia and oedema at marginal tissues. 

� When this nodules are incised, brownish yellow necrotic tissue comes out 

in which amoebic trophozoites are found. 

• Size of ulcer: Varying from a pin’s head to an inch or more. 

• Shape: Round or oval, transverse in large ulcers. 

• Margin: Ragged and undermined, formed by overhanging mucous membrane. 

• Base: Formed by muscular coat and filled up with necrotic material. 

• Extension: 

� Superficial ulcers are limited to muscularis mucosae. 

� Deep ulcers are usually limited to submucous coat. 

� When deep ulcers are not limited to submucosa but extend further, into 

muscular and serous layers, following complications may occur: 

1. Local peritonitis 

2. Generalised peritonitis 

3. Hemorrhage 

4. Perforation 

5. Abscess 

6. Sloughing and 

7. Gangrene of large gut. 

• Healing: 

� In small and superficial ulcers, usually scar tissue is not formed and 

mucous membrane is completely restored. 

� In large and deep ulcers, scar tissue is formed and mucous membrane 

doesn’t grow over those areas of scar tissue. 

� When scar tissue formation is extensive, it may lead to partial obstruction 

of large gut and strictures. 

 



• Histopathology: 

Of an early ulcer: 

� In the centre, an area of necrosed tissue is seen. No amoeba is seen. 

� At the periphery, trophozoite forms are found in large numbers, with no 

cellular infiltration. 

            Of an advanced ulcer: 

� Trophozoites are seen migrating a long distance away from the actual 

ulcer and invading the intermuscular space to reach the peritoneal coat. 

� Parasites may also be found within the lumen of dilated venules. 

� Hyperplasia of endothelial cells may cause thrombosis of small blood 

vessels and within the thrombosis, parasites may also be found. 

 

Intestinal lesion in chronic intestinal amoebiasis: 

Here, a combination of following pictures is generally seen: 

• Small ulcers involving only the mucosa. 

• Extensive superficial ulcers with hyperaemia. 

• Marked scarring of intestinal wall in deep ulcers. 

• Localised thickening of intestinal wall leading to partial obstruction of bowel. 

• Generalised thickening of the bowel wall rendering it palpable. 

• Extensive adhesions with neighbouring viscera. 

• Formation of tumour like masses of granulation tissue (amoebic granuloma/ 

amoeboma). 

* Amoeboma and carcinoma are clinically undistinguishable; diagnosis rests on the 

demonstration of trophozoites of E.histolytica in biopsy/ autopsy specimen. 

 

Difference between amoebic dysentery and bacillary dysentery 

 

Features Amoebic dysentery Bacillary dysentery 

Macroscopic: 

Number 

6-8 motions per day. >10 motions per day. 

Amount Large Small 

Odour Offensive Odourless 

Colour Dark red Bright red 

Nature Blood and mucus mixed 

with faeces. 

Blood and mucus only, no faeces. 

Reaction Acidic. Alkaline. 

Consistency Fluid mucus, not adherent 

to the container. 

Viscid mucus, adherent to the 

container. 

Microscopic: 

RBC 

In clumps, reddish yellow. Discrete/ rouleax, bright red. 



Pus cells Scanty Numerous 

Macrophages Very few Numerous 

Pyknotic bodies Very common Nil 

Parasites Trophozoites of E.histolytica Nil 

Bacteria Many motile bacteria Nil 

 

Hepatic amoebiasis/ Amoebic liver abscess 

Pathogenesis: 

• The trophozoites of E.histolytica are carried through the portal vein from the 

base of the amoebic ulcer in large intestine as emboli. 

• Once inside the capillary system of liver, they settle and multiply in large 

numbers. 

• In time, a local accumulation of the amoebae will cause obstruction to the 

circulation and will produce thrombosis of the portal venules resulting in 

anaemic necrosis of the surrounding hepatocytes. 

• So, the primary lesion of amoebic liver abscess is a focal necrosis which 

continues in the concentric layers, later the centre liquefies by cytolytic action 

of amoebae, and the liquefaction extends rapidly. 

• A big size of abscess is formed by coalescence of these miliary abscesses. 

 

Macroscopically,  

• It is generally confined to the postero-superior surface of the right lobe. 

• To the naked eye, appearance of the abscess area is reddish brown in colour 

with a semi-fluid consistency. 

• The wall of the abscess cavity is ragged and shaggy in appearance and is formed 

by the necrotic liver tissues, which gradually merge into the healthy zone of liver 

with an intervening zone of hyperaemia. 

• In an old abscess, the wall is smooth and formed by dense connective tissue. 

 

Microscopically, 3 zones are observed form centre to periphery: 

• A central zone of cytolysed material, with no amoebae. 

• An intermediate zone consisting of degenerated liver cells, RBC, WBC, 

connective tissue cells and occasionally a trophozoite of E.histolytica. 

• A peripheral zone consisting of congested capillaries with necrosis of liver cells 

with amoebae multiplying in this area and invading adjoining healthy tissue. 

 

Pus of liver abscess:* 

• It is not a suppurative pus, but is a mixture of sloughed liver tissue and blood. 

• It is chocolate brown in colour. 

• It is thick in consistency. So it is called “Anchovy-sauce pus.” 



• The pus is bacteriologically sterile and trophozoites of E.Histolytica are generally 

not found in a freshly aspirated liver pus. 

 

Clinical features of amoebic liver abscess: 

• Not all liver abscesses will progress to a symptomatic stage and some 

can self-resolve subclinically.  

• Once they do become apparent, however, liver abscess symptoms 

develop relatively rapidly, over a course of 10 days to several weeks and 

can include: 

� right upper quadrant pain (the earliest manifestation, due to 

stretching of the capsule of liver),  

� fever, 

� diminished movement of right side of chest during respiration, 

� point tenderness of the liver,  

� anorexia and  

� weight loss.  

• Abscesses located just below the diaphragm can lead to pleural pain or 

referred right shoulder pain. 

• There may be a marked rigidity of right rectus abdominis which may 

greatly interfere with the palpation of the enlarged liver. 

• Intestinal symptoms (diarrhoea/ dysentery) are absent. 

 

Termination of liver abscess: 

Liver abscess may heal spontaneously leaving an encysted mass, the contents 

of which may dry up, fibrosed or calcified. It may rupture as follows: 

*The location of rupture of liver abscess has been denoted in this picture: 

 



Location of liver abscess Rupture site 

Right sided liver abscess • Rupture into the adjacent hemithorax with 

spread to the right pleura and right lung. It 

causes the characteristic “pus of liver 

abscess”. (A) 

• A spontaneous rupture through the surface 

of liver with involvement of chest/ abdominal 

wall and rupture through the skin causing 

granuloma cutis: most common route.  (B) 

• Rupture below the diaphragm and formation 

of subphrenic abscess. (C) 

• Rupture into hepatic flexure of duodenum. 

(D) 

Left sided liver abscess • Rupture into the adjacent hemithorax with 

spread to the left pleura and left lung. It 

causes the characteristic “pus of liver 

abscess”. (A) 

• Rupture into stomach and transverse colon. 

(D) 

• Dangerous, often fatal, rupture of the 

abscess into pericardial cavity. (E) 

 

A liver abscess on the 

inferior surface 

• Rupture into transverse colon/ duodenum (D) 

• Rupture into peritoneal cavity. 

 

LABORATORY DIAGNOSIS OF AMOEBIASIS 

 

Laboratory Diagnosis of Intestinal Amoebiasis 

Symptomatic cases of acute amoebic dysentery 

1. Examination of stool: 

� General characteristics: 

� Colour: Dark brown. 

� Smell: Offensive. 

� Consistency: Semi-fluid. 

� Reaction: Acidic. 

� Contents: Blood and mucous admixed with stool. 

� Microscopic picture: 

� Cellular exudates:  

Scanty and few pyknotic bodies, macrophages, pus cells and 

epithelial cells are found, RBCs are clumped and yellowish in colour. 



� Charcot leyden crystals: 

In saline preparation, they appear as diamond/ wheatstone shaped 

clear refractile crystals. Because they are also found in other 

pathologic conditions, they are not specific for amoebiasis. 

� Demonstration of E.histolytica: 

� It is done from unstained preparation of stool. 

� Fresh stool (within 30 min after passing), unmixed with any 

antiseptic/ urine should be examined microscopically. 

� In acute cases, trophozoites can easily be recognised by their 

characteristic amoeboid movement and the presence of ingested 

RBCs.  

*Note: Examination of blood (moderate leucocytosis)/serological tests are rarely done. 

 

Asymptomatic carriers passing cyst in faeces 

1. Examination of stool: 

� The stool is obtained from the following sources for study of following 

stages of E.histolytica: 

Source of stool Study of- 

A natural stool Cysts 

A smear prepared by concentration method Cysts 

A purged stool after application of saline Motile trophozoite 

and cysts 

Material collected by sigmoidoscope  

(positive only when visible lesion are 

seen in sigmoido-rectal area) 

Trophozoites 

� At least 3 consecutive samples of stool should be examined for detection 

of cysts as excretion of cysts is often intermittent.  

2. Cultural examination: When stool shows negative results microscopically, a 

culture in Robinson’s culture media and NIH polyxenic culture media may show 

the presence of parasites. 

3. Serological tests:  

� Carriers in which amoeba has become commensal and shows no tissue 

invasion, serological test is negative. 

� But in cases of asymptomatic carriers with tissue invasion, serological test 

may be positive. 

 

Laboratory Diagnosis of Hepatic Amoebiasis 

 

1. Radiographic methods: Nowadays they are readily detected radiographically with 

ultrasound of upper abdomen, CT scan and MRI methods of liver. 



2. Serological tests:  

� To differentiate amoebic liver abscess from other space occupying lesions (such as 

hydatid cyst, pyogenic abscess, hepatoma etc.), serological tests may be useful.  

� The presence of antibodies against amoebic antigens supposes incidence of extra-

intestinal amoebiasis. 

�  Nowadays, pure entamoeba antigen is synthesized in axenic cultures. 

� The most frequently used immunoserological test is LAT (latex fixation test). 

� Other tests are IHA, IFA, ELISA etc. 

� These serological tests are 100% positive in liver abscess, but only 85% positive in 

cases of dysentery. 

3. Diagnostic aspiration: 

Exploratory puncture is also one of the most practical methods for confirming the 

diagnosis. This may fail in cases of deep seated or posteriorly located liver abscess. The 

aspirated pus is seen for presence of E.histolytica trophozoites. 

4. Liver biopsy: 

E.histolytica trophozoites are demonstrated in specimens of liver biopsy from miliary liver 

abscess. 

5. Radiological examination: 

� The upper dome of diaphragm is found to be situated at a higher level, because the 

commonest site of liver abscess is postero-superior surface of liver. 

� Sometimes there is tenting of diaphragm because of basal pleurisy. 

� But actual abscess cavity can’t be visualized usually. 

6. Intradermal test: 

.1 ml injection of antigen prepared from cultures of E.histolytica produces erythema within 

3 hours, which maximises in size (9-10 cm in diameter) in 20-24 hours and disappearing in 

24-48 hours. 

7. Radio-isotope tracing of liver: 

It is very important to detect the presence of multiple and concealed liver abscesses. 

Hepatic photoscan using I131 is used. 

 

Other less important diagnostic tests are: 

8. Examination of blood: 

� Leucocytosis (15000-30000 per cu.mm) 

� Neutrophil (70-75)% 

� Liver function test shows high SGOT and Alkaline phosphatase level. 

9. Examination of stool: 

Cysts of E.histolytica are present only in 15% of subjects giving information about intestinal 

amoebiasis. 

10.  Barium contrast radiography: 

It is rarely used now because of the risk of perforation if colitis is also present. 



GENUS: LEISHMANIA 

Species parasitic in man: 

Under the genus Leishmania, there are 2 subgenus: 

1. Leishmania 

2. Viannia 

SPECIES PARASITIC IN MEN 

Under subgenus Leishmania, there are following species: 

LEISHMANIA DONOVANI COMPLEX  

SPECIES DISEASE CAUSING VECTOR RESERVOIR 

HOSTS 

*Leishmania 

donovani 

*Kala-azar 

(Visceral 

leishmaniasis) 

1. P.argentipes 

(India)* 

2. P.chinesis 

(China) 

Man* 

*Leishmania 

infantum 

1. Infantile 

kala-azar* 

2. ZVL 

(Zoonotic 

visceral 

leishmanias

is)* 

1. P.perniciosus 

(Mid Asia, 

Middle east, 

China) 

2. P.chinesis and 

P.alexandri 

(China) 

Dog,  

fox,  

Jackal. 

*Leishmania 

chagasi 

ZVL in new 

world* 

Lutzomyia longipalpis 

(New world) 

Dog, 

Fox. 

Leishmania 

archibaldi 

Visceral 

leishmaniasis in 

Africa 

1. P. Orientalis 

2. P.martini 

(Africa) 

Rodents, 

carnivorous 

animals. 

*Only remember the vector of kala-azar in India (P.argentipes).  

LEISHMANIA TROPICA COMPLEX 

Leishmania tropica: It causes a dry type of cutaneous lesion in urban 

areas of North-West India. 



LEISHMANIA MAJOR COMPLEX 

Leishmania major: It causes a moist type of cutaneous lesion in rural 

areas of Central Asia. 

LEISHMANIA MEXICANA COMPLEX 

Leishmania Mexicana: It causes a single cutaneous lesion on the face, ear 

or hand in countries of South America. (Mexico, Venezuela, Columbia 

etc.) 

Other species in this group are: 

1. Leishmania amazonensis 

2. Leishmania venezuelensis 

3. Leishmania garnhami etc. (All of them causes local cutaneous 

lesion) 

Under subgenus viannia, there are following species: 

Leishmania braziliensis complex 

Leishmania braziliensis:  

It causes a malignant type of lesion as a papullopustular swelling of skin 

localised on the nostrils, mouth, eyes, face, ears, elbow and knee, which 

with time causes destructive and mutilating erosions. It commonly 

occurs in countries of South America. 

Other complexes are (not needed): 

1. Leishmania guyanensis complex 

2. Leishmania lainsoni complex 

3. Leishmania naiffi complex 

 

 

 



CLINICAL CLASSIFICATION OF LEISHMANIASIS 

1. VISCERAL LEISHMANIASIS (KALA-AZAR) 

Indian kala-azar is caused by Leishmania donovani with a human 

reservoir. 

2. CUTANEOUS LEISHMANIASIS 

• The classical lesion is characterised by a nodule at the site of 

inoculation followed by formation of a central crust which may fall 

away forming a wet type of ulcer. 

• Or it may be present as a papulonodular lesion covered by 

superficial scales forming a dry type of ulcer. 

• So, a depressed scar and altered pigmentation on healing of the 

nodules at the edge of lesion is a characteristic feature of CL. 

It is of 3 types as discussed below: 

1. Post kala-azar dermal leishmaniasis: (PKDL) 

• It occurs mainly in India. 

• It is caused by Leishmania donovani. 

• It is a late sequel to visceral leishmaniasis. It occurs typically 

1-2 years after recovery from VL. 

• It is characterized by non ulcerating skin lesion, which is of 3 

types: 

1) Macular and hypopigmented lesion: on the trunk and 

extremities. 

2) Erythematous patch: on the nose, cheek and chin. Also 

called “butterfly erythema”. 

3) Nodules: Soft, painless, yellowish pink nodules appear 

mainly on the face. There is absence of ulceration 

which can distinguish them from oriental sore (dermal 

leishmaniasis). 

• They do not heal spontaneously. 

 



2. Old world CL: 

• The main causative agents are: 

1) Leishmania major 

2) Leishmania tropica 

3) Leishmania aethiopica. 

 

• It is of 3 types: 

1) Urban/ lupoid/ tuberculoid leishmaniasis 

2) Rural leishmaniasis 

3) Diffuse cutaneous leishmaniasis 

• Urban leishmaniasis is caused by L.tropica in North India. It is 

characterized by a self healing ulcer staring as a small itching 

papule covered with fine whitish scale which gradually 

becomes dark and thick and finally falls away and a 

depressed scar is formed. It is present on the face, feet, legs 

and arms. 

• Lupoid/ tuberculoid leishmaniasis are caused by L.tropica. It is 

characterized by a non-self healing ulcer with peripheral 

activity, which mainly occurs on the face, which is a result of 

an incomplete immune response of an earlier episode of 

oriental sore. 

• Rural leishmaniasis is caused by Rural leishmaniasis is caused 

by L.major in North India. It is characterized by multiple 

painless lesions on the nose, lips and limbs, which heal 

rapidly, but in non-immune person, may result in 

disfigurement of face. 

• DCL of old world is caused by L.aethiopica. It is a result of 

specific deficiency of CMI to Leishmania antigen. It is 

characterized by appearance of nodular infiltrative lesions 

mainly over the face, ears, extremities and buttocks. 

• But there is no ulceration or mucosal involvement. 

Histologically the nodes consist almost entirely of histiocytes 

with a relative absence of lymphocytes and plasma cells. 



• It has a strong resemblance to lepromatous leprosy; because 

of the absence of CMI as in leprosy and that the leishmanin 

skin test is negative. Amastigote form is found both in blood 

and bone marrow. 

 

 

3. New World CL: 

• It is seen mainly in South and Central America. 

• Causative agents: 

� L.peruviana 

� L.braziliensis 

� L.mexicana 

� L.guyanensis 

� L.panamensis 

• New world DCL is caused by: 

� L.amazonesis 

� L.mexicana 

 

3.MUCOCUTANEOUS LEISHMANIASIS 

 

• It is mainly caused by L.braziliensis and occasionally by 

L.panamensis. 

• It is seen in south and Central America. 

• It consists of two stages: the primary cutaneous lesions 

sometimes followed by secondary mucosal involvement, 

which occurs after a variable time of latency. 

• It is seen in nasal mucosal membrane, pharynx, larynx and 

upper lip, sometime whole nasal septum is destroyed. 

• Granulomas develop at mucocutaneous junction followed 

by gross destruction of soft tissue and cartilage causing 

disfigurement of nose and mouth. 



• Death may occur from severe respiratory infections due to 

acute obstruction of respiratory passages. 

 

MORPHOLOGY OF LEISHMANIA DONOVANI 

The parasite exists in mainly two stages- 

1. Amastigote forms:  Aflagellar state, appears in man. 

2. Promastigote forms: Flagellar state, appears in gut of sandfly and in 

artificial culture.  

  AMASTIGOTE FORM                           PROMASTIGOTE FORM 

 

*1
st

 row is of Giemsa stain, 2
nd

 row is of SEM. (4
th

 photo- dividing 

promastigote) 



(PROMASTIGOTE FORM)  

*GENERAL STRUCTURE OF LEISHHMANIA (WITH FLAGELLA) 

FEATURES AMASTIGOTE FORM PROMASTIGOTE FORM 

Size and shape Round/ oval measuring 2-4 µm. Earlier stage: Short and oval, 

pear shaped. 

Mature stage: Long, slender, 

spindle shaped. 

Cell membrane Delicate. - 

Nucleus Oval/ round and situated in the 

middle of the cell/ along the side 

of the cell wall. 

It is situated centrally. 

Kinetoplast (It 

comprises of a DNA 

containing body.) 

It is situated tangentially/ at 

right angle of nucleus.  

It is situated transversely near 

the anterior end. 

Axoneme A delicate filament extending 

from the kinetoplast to the 

margin of the body, it represents 

Same as that. 



the root of flagellum. 

Flagellum Not present. Present, projecting from the 

front. 

Vacuole A clear unstained space lying 

along the axoneme. 

A light eosinophilic vacuole is 

situated infront of the 

kinetoplast. 

 

CULTURE OF LEISHMANIA 

• The cultivation of Leishmania is done in a special culture medium 

named “NNN medium”, which contains salt agar and defibrinated 

rabbit’s blood in 2:1 ratio. 

•  In this medium, the material is inoculated at water of condensation 

at 22-24°C and intracellular growth can be maintained at 37°C for 

around 32 days. 

• In the culture, the amastigote form is converted to promastigote 

form, which is divided by longitudinal fission and gives rise to 

numerous flagella. 

• There should be special measures to control bacterial 

contamination because it may cause degeneration and death of 

L.donovani. 

LIFE CYCLE AND PATHOGENESIS 

• Leishmania parasite exists in two forms- amastigote and 

promastigote. 

• When an infected sandfly bites an individual, there is inoculation of 

promastigote form into the skin. 

• After inoculation into skin by a sandfly, promastigotes are 

phagocytosed by dermal macrophages, where they convert to 

amastigotes and multiply within acidic vacuoles. 

• Additional mononuclear phagocytes are attracted to the site of the 

initial lesion and become infected. 

• The host cells are enlarged by the burden of multiplicating 

amastigotes, and are eventually ruptured. 



• Amastigotes then disseminate through the regional lymphatics 

and the vascular system to infect mononuclear phagocytes 

throughout the RE system. 

 
Bone marrow aspirate from a patient suffering from VL showing 

amastigotes in the macrophages. 

• Progressive recruitment of amastigote-infected mononuclear 

phagocytes and inflammatory cells within organs results in 

distortion of the native tissue architecture and often, massive 

hepatosplenic enlargement.  

• Parasitized reticuloendothelial cells can be found in bone marrow, 

lymph nodes, skin and other organs. 

• A blood sucking insect draws these free amastigote forms as well 

as those in the monocytes during its blood meal. 

• In certain species of sandfly, these ingested amastigote forms 

develop into promastigote forms which divides by binary fission in 

the midgut of sandfly giving rise to numerous flagellates. 

• These flagellates tend to spread to the anterior part of the 

alimentary canal (buccal cavity and pharynx and finally proboscis) 

after 6-9 days of ingestion of blood. This type of development is 

called as “Anterior station development”. 

• As salivary glands of sandfly are not affected, the transmission is 

by bite, not the saliva. 

COUNTRY RESERVOIR OF INFECTION 

INDIA HUMAN 

CHINA AND BRAZIL DOG 

EAST AFRICA RODENT 

RUSSIA JACKAL 

 



 

 

 

 

 

 

 

 

 

 

 

CLINICAL FEATURES OF LEISHMANIASIS 

• Infection with the Leishmania species causing visceral leishmaniasis 

can manifest as a progressive fatal disease or as an asymptomatic 

form.  

• The incubation period typically varies from 3 to 8 months, but can 

be weeks or years.  

• Typical, symptomatic VL is associated with heavily infected 

mononuclear phagocytes throughout the reticuloendothelial 

system and suppressed cellular immune responses. 

• VL patients, if left untreated in 75-95% of cases, may die within 2 

years. 

• The onset of disease is insidious in most cases and marked by: 

progressive development of:  

� fever,  

� weakness,  

� anorexia,  

� weight loss and  

� abdominal enlargement from hepatosplenomegaly.  



• Fever, accompanied by chills is usually intermittent or remittent 

with twice-daily temperature spikes.  

• During the less common acute cases, fever can be of abrupt onset 

and have a periodicity similar to that of malaria. 

• Progressive and massive hepatosplenomegaly is characteristic of 

VL.  

• Infected individuals in the Sudan often also develop 

lymphadenopathy.  

• In India patients with VL commonly develop hyperpigmentation of 

extremities, face and abdomen. 

• Hemorrhage can occur from various sites. 

• Severe cachexia is a prominent feature of VL, driven in part by 

high levels of TNF-α.  

• Death from VL occurs either from the: 

� primary, multisystem disease causing malnutrition and 

bone marrow suppression and/or,  

� from secondary bacterial infections such as tuberculosis, 

dysentery, pneumonia and measles. 

• Important laboratory findings in advanced visceral disease include 

profound pancytopenia (due to bone marrow suppression), 

eosinopenia, hypoalbuminemia and hypergammaglobulinemia 

(mainly IgG). 

• The cause of anemia in kala-azar is now thought to be due to 

splenic hemolysis of RBC.*** 

• The ESR is usually elevated.  

• Kidneys may show evidence of immune complex deposition, but 

renal failure is rare. 

• Several infectious and hematologic diseases can mimic visceral 

leishmaniasis. These include: 

1) Malaria,  

2) Schistosomiasis,  

3) Miliary tuberculosis,  

4) African trypanosomiasis,  

5) Typhoid fever,  

6) Brucellosis,  

7) Histoplasmosis,  

8) Bacterial endocarditis,  



9) Lymphoma and 

 

LABORATORY DIAGNOSIS OF KALA

DIRECT EVIDENCES (Demonstration of L.donovani)

� Peripheral blood smear:

blood film has to be done to 

in the PBS. Because of the small number of parasites present in the 

blood, there is often a negative result obtained. The chances of 

finding a Leishmania parasite is greatly increased if any of the 

following methods are applied:

1. By making a thick 

2. By centrifuging citrated blood.

3. By producing a thick leucocytic edge

drawn and just before the blood is totally exhausted, the 

spreading slide is abruptly lifted off.)

� Blood culture: It is the least sensitive method 

only disadvantage is that the result is obtained slow and after a 

long time (almost a month). 

aseptically and mixed with 10 ml citrated saline solution.

are then allowed to settle in a cold 

cellular deposit is then inoculated in NNN medium and 
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ymphoma and Leukemia. 

LABORATORY DIAGNOSIS OF KALA-AZAR 

 

DIRECT EVIDENCES (Demonstration of L.donovani)

 

Peripheral blood smear:  A microscopical examination of a stained 

blood film has to be done to identify the amastigote forms

in the PBS. Because of the small number of parasites present in the 

blood, there is often a negative result obtained. The chances of 

finding a Leishmania parasite is greatly increased if any of the 

following methods are applied: 

By making a thick blood film. 

By centrifuging citrated blood. 

By producing a thick leucocytic edge (when a thick blood film is 

drawn and just before the blood is totally exhausted, the 

spreading slide is abruptly lifted off.) 

It is the least sensitive method for diagnosis. 

only disadvantage is that the result is obtained slow and after a 

long time (almost a month). 1-2 ml of blood is taken from a vein 

aseptically and mixed with 10 ml citrated saline solution.

are then allowed to settle in a cold incubator (22°C) overnight. 

cellular deposit is then inoculated in NNN medium and 
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DIRECT EVIDENCES (Demonstration of L.donovani) 

A microscopical examination of a stained 

identify the amastigote forms present 

in the PBS. Because of the small number of parasites present in the 

blood, there is often a negative result obtained. The chances of 

finding a Leishmania parasite is greatly increased if any of the 

(when a thick blood film is 

drawn and just before the blood is totally exhausted, the 

for diagnosis. The 

only disadvantage is that the result is obtained slow and after a 

2 ml of blood is taken from a vein 

aseptically and mixed with 10 ml citrated saline solution. The cells 

incubator (22°C) overnight. The 

cellular deposit is then inoculated in NNN medium and incubated 

INDIRECT 
EVIDENCE
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OF ANTIBODIES



at 22°C for 1-4 weeks. At the end of each week, a drop of 

condensation fluid is examined for promastigote forms. 

� Biopsy material:  

1) SPLENIC PUNCTURE: When spleen is enlarged, it is the most 

important clue to diagnosis. Amastigote forms are found in 

the stained culture and promastigote forms are found in 

culture. The only risk of a splenic puncture is that bleeding 

may continue from the punctured wound in patients of 

leukaemia and hemorrhagic diathesis. 

2) BONE MARROW PUNCTURE FROM STERNUM/ILIAC CREST: It 

offers a method of diagnosis particularly in early cases, when 

spleen is not so enlarged as to be punctured. Its 

disadvantage is that parasites are scanty. As in the splenic 

puncture, the amastigote forms are found in the stained 

culture and promastigote forms are found in culture.   

 

INDIRECT EVIDENCES 

 

� Blood count:   

1) Neutropenia with a relative lymphocytosis and monocytosis 

is revealed.  

2) Average TC is <3000/mm3, may fall upto below 1000/mm3. 

3) RBC is also decreased, the RBC:WBC ratio becomes 2000:1, 

when the normal being 750:1. 

� Serological tests: 

1) Aldehyde test: 

� It is the test for rise of γ-globulin. 

� 1-2 ml of serum is taken in a glass test tube and 1-2 

drops of 40% formalin is added to it. 

� A positive result is obtained by the observation of 

jellifying/ milk white opacity like a hard-boiled egg in 

2-20 minutes. 

� It should be remembered that the result will not be 

positive until 3 months of disease progression. 

� False positive result- African trypanosomiasis, multiple 

myeloma and cirrhosis. 

� False negative result- cutaneous leishmaniasis. 

 



 

2) Complement fixation test with WKK antigen:  

� The antigen used in this reaction is prepared from 

human tubercle (by Witebsky, Klingenstein and Kuhn, 

hence WKK antigen) because Leishmania and 

Mycobacteria share a common antigen. 

� The test is based on the presence of certain immune 

bodies in the sera of kala-azar patients.  

� This test has distinct advantage of early detection of 

the case, becoming positive within 3 weeks of the 

disease. 

� False positive results: 

I. Leprosy 

II. Pulmonary TB 

III. Tropical pulmonary eosinophilia. 

*Other serological tests: 

1. IFA (Immunofluorescence assay) - Most commonly used. 

2. ELISA 

3. Direct agglutination test 

4. Latex particle agglutination test 

5. Immunoblotting 

6. Countercurrent immunoelectrophoresis etc. 

 

 

TREATMENT OF LEISHMANIASIS (FOR PHARMACOLOGY) 

 

The following classes of drugs are used in treatment of leishmaniasis: 

 

ANTIMONY 
COMPOUND

• SSG (Sodium 
stibogluconate)

DIAMIDINE

• Pentamidine

ANTIFUNGAL 
DRUGS

• AMB 
(Amphotericin 
B)

OTHER 
CHOICES

• Paromomycin



SODIUM STIBOGLUCONATE (SSG)

It is a first line drug against kala

due to extensive resistance. It is 

which is water soluble and containing 1/3 rd of antimony by weight.

 

Mechanism of action: 

� The drug is in pentavalent form and water soluble.

� It is converted to active trivalent form by an enzyme present in 

Leishmania amastigote form.

� This active trivalent form causes 

parasite and oxidative damage to the parasite.

 

Dose and route of administration:

� 20 mg/ kg daily by i.m/ i.v route (Maximum 850 mg) for 20

or more. 

� Relapsing cases should immediately

 

Preparations:  

� Abnate 

� Stibo. 

 

Adverse effects: 

Nausia

Vomitting

Metallic taste

Cough

Pain abdomen

Pain and stiffness of injected muscle

Sterile abscess

Mental syndromes

SODIUM STIBOGLUCONATE (SSG) 

 

It is a first line drug against kala-azar but now it is not used in Bihar (India) 

due to extensive resistance. It is a pentavalent antimonial compound, 

is water soluble and containing 1/3 rd of antimony by weight.

 

The drug is in pentavalent form and water soluble. 

It is converted to active trivalent form by an enzyme present in 

Leishmania amastigote form. 

This active trivalent form causes efflux of Glutathione from the 

oxidative damage to the parasite. 

Dose and route of administration: 

20 mg/ kg daily by i.m/ i.v route (Maximum 850 mg) for 20

Relapsing cases should immediately be retreated with same dose.

Pain and stiffness of injected muscle

azar but now it is not used in Bihar (India) 

pentavalent antimonial compound, 

is water soluble and containing 1/3 rd of antimony by weight. 

It is converted to active trivalent form by an enzyme present in 

efflux of Glutathione from the 

20 mg/ kg daily by i.m/ i.v route (Maximum 850 mg) for 20-30 days 

be retreated with same dose. 

 



Spectrum: It has a relatively wide spectrum against

� L.donovani,  

� Trypanosoma,  

� Pneumocystis jiroveci,

� Some bacteria and 

� Some fungi (Blastomyces)

 

Mechanism of action: 

This drug interacts with 

 

Dose and route of administration:

4mg/ kg deep i.m/ slow i.v infusion over 1 hour on alternate days till no 

parasite is found in 2 splenic aspirates.

 

Adverse effects: 

The toxicity of pentamidine is high. Because of 

causes massive histamine release, which causes anaphylactic reactions:

Acute fall in BP

Cardiovascular collapse

Dyspnoea

Palpitation

Fainting

Vomitting

Rigor

Fever

Hypoglycemia due to cytolysis of pancreatic 

PENTAMIDINE 

 

It has a relatively wide spectrum against- 

Pneumocystis jiroveci, 

ome bacteria and  

fungi (Blastomyces). 

 

This drug interacts with kinetoplast DNA and inhibits Topoisomerase 2.

Dose and route of administration: 

4mg/ kg deep i.m/ slow i.v infusion over 1 hour on alternate days till no 

parasite is found in 2 splenic aspirates. 

city of pentamidine is high. Because of its highly basic nature, it 

causes massive histamine release, which causes anaphylactic reactions:

Hypoglycemia due to cytolysis of pancreatic β cells.

kinetoplast DNA and inhibits Topoisomerase 2. 

4mg/ kg deep i.m/ slow i.v infusion over 1 hour on alternate days till no 

its highly basic nature, it 

causes massive histamine release, which causes anaphylactic reactions: 

 



Use: Only for salvage therapy of antimonial failure cases. 

 

Amphotericin B (AMB) 

 

Mechanism of action: 

Like fungi, Leishmania also has high percentage of ergosterol. So, 

antifungal agents are highly effective in kala-azar. 

 

Use:  

It is extensively used in antimonial resistance. In Bihar, it is the standard 

treatment due to extensive SSG resistance. But high toxicity and 

prolonged hospitalization limits its application. 

 

*Liposomal AMB is particularly suitable for treatment of kala-azar 

because it delivers the drug directly inside the RE cells of liver and 

spleen where the amastigote live. 

 

PARAMOMYCIN 

 

Type: An aminoglycoside antibiotic. 

Dose: 10-15 mg/ kg/ day for 21 days. 

Side effects: Ototoxicity, elevated serum transaminase levels, pain at 

injection site. 

 

LOCAL TREATMENT OF DERMAL LEISHMANIASIS/ ORIENTAL SORE 

 

1. SSG: 2 ml solution round the sore. 

2. Paramomycin ointment: Applied locally. 



PHYLUM: APICOMPLEXA 

Generic character:  

• The parasite belonging to this group of protozoa do not possess any 

special organ of locomotion (cilia/ flagella).

• They reproduce asexually 

(syngamy). 

Protozoa infecting the human is divided into two groups:

1. Intestinal parasite: 

after sexual union, development of oocyst occur in the faeces in the soil.

2. Blood inhabiting parasite

and sexual union occurs within the insect host.

 

Systematic placement: 

Generic character:  

• There are two cycles: 

• The asexual cycle/ schizogony

• The sexual cycle/ sporogony

PHYLUM
• APICOMPLEXA

SUBORDER
• HAEMOSPORINA

GENUS
• PLASMODIUM

MALARIA 

MALARIAL PARASITES 

 

 

The parasite belonging to this group of protozoa do not possess any 

special organ of locomotion (cilia/ flagella). 

asexually by schizogony followed by sexual union 

Protozoa infecting the human is divided into two groups: 

: Here infection is transmitted by contamination and 

after sexual union, development of oocyst occur in the faeces in the soil.

Blood inhabiting parasite: Here infection is transmitted by inoculation 

and sexual union occurs within the insect host. 

PLASMODIUM 

 

GENUS PLASMODIUM 

There are two cycles: asexual cycle and sexual cycle. 

/ schizogony occurs inside RBC of the vertebrate host.

/ sporogony occurs in an invertebrate host.

APICOMPLEXA

HAEMOSPORINA

PLASMODIUM

The parasite belonging to this group of protozoa do not possess any 

followed by sexual union 

Here infection is transmitted by contamination and 

after sexual union, development of oocyst occur in the faeces in the soil. 

smitted by inoculation 

 

occurs inside RBC of the vertebrate host. 

occurs in an invertebrate host. 



• The product of schizogony is called a merozoite. 

• The product of sporogony is called a sporozoite. 

 

Malarial parasites of man: (Accoding to the age of discovery) 

1. Plasmodium malarie 

2. Plasmodium vivax 

3. Plasmodium falcioarum 

4. Plasmodium ovale 

Malarial parasites of primates capable of infecting man: 

Type of malaria Species responsible 

BENIGN TERTIAN TYPE P.cynomolgi 

OVALE TERTIAN TYPE P.simium 

QUARTAN TYPE P.inui 

P.brasilianum 

P.shortii 

QUOTIDIAN TYPE P.knowlesi 

 

MALARIAL PARASITES OF MAN 

General life cycle of all 4 species of plasmodium infecting man: 

1. In Man:  

 

Human represents the intermediate host of malarial parasites. In 

human, the parasite resides inside the hepatocytes and RBC and divides 

by asexual method (schizogony). 

 

2. In female anopheles mosquito:   

 

Mosquito are the definitive host of malarial parasites. After sexual 

forms (male and female) develop within human host, they are 

transferred to the mosquito by bite. Within the mosquito, sexual 

reproduction takes place and sporozoites are formed. 



 

HUMAN CYCLE OF PLASMODIUM 

Malaria infection is transmitted through the following routes: 

a. It may be acquired congenitally from mother to baby across the 

placenta,  

b. From platelet or blood transfusions and  

c. From the use of shared needles;  

d. It is most frequently initiated with the bite of an infected, female 

Anopheles mosquito, which injects the sporozoite stage of the parasite 

with its bite. 

 

 

PRE-ERYTHROCYTIC SCHIZOGONY 

 

• After entering into the human body, sporozoites do not directly enter 

into a RBC, but undergoes a developmental phase inside the host tissue. 

• This developmental phase is called pre-erythrocytic schizogony, which 

occurs inside the parenchyma cells of liver. 

 



• Duration of malarial parasites in the hepatic stage of development: 

 

Name of parasite Duration of pre-erythrocytic schizony 

P.vivax 8 days 

P.falciparum 6 days 

P.ovale 9 days 

 

• At the end of this hepatic stage of development, a single sporozoite can 

develop into a schizont that contains thousands of daughter parasites 

that fill the hepatocyte. Infected hepatocytes burst and release 

numerous merozoites into the bloodstream. 

• After the developmental phase, merozoites are liberated into the 

circulation. They are then called cryptozoites. 

• The smaller merozoites (micromerozoites) enter the circulation and the 

larger ones (macromerozoites) re-enter the hepatocytes. 

• During this phase, no parasites are found in the circulation and 

inoculation of such blood does not cause any infection, so, is sterile. No 

clinical manifestation/ pathological damage to liver occurs in this 

phase. 

 

ERYTHROCYTIC SCHIZOGONY 

 

• During this phase, the exo-erythrocytic merozoites from the liver, invade 

RBCs.  

• Merozoites of P. falciparum can infect RBCs of all ages, whereas those 

of P. Vivax and P. ovale infect reticulocytes and those of P. malariae 

invade only older RBCs. 

 

Malarial parasites Infected stage of RBC 

P.falciparum All stages of RBC 

P.vivax/ P.ovale Reticulocytes 

P.malarie Older RBCs 

 

• Shortly after merozoites are released from hepatocytes, they invade 

RBCs and over a period of 2 or 3 days, develop asexually. 

• The stages of asexual development include the ring (early trophozoite), 

trophozoite and schizont stages.  

• The ring stage derives its name from its signet ring-like appearance, 

with a blue-stained nucleus and a pink-stained ring of cytoplasm. 



• The trophozoite is the feeding stage of the parasite and contains a single 

nucleus with pigment granules, called hemozoin (a product of 

hemoglobin digestion), located within the cytoplasm of the parasite.  

• The schizont stage is initiated by the division of the trophozoite 

nucleus. Each individual nucleus then becomes surrounded by parasite 

cytoplasm to form a merozoite. At maturation, the schizont bursts and 

releases merozoites into the blood circulation. 

 

P.ovale ring stage                                       P.vivax trophozoite stage 

 

P.ovale early schizont stage 

• These asexual forms may be demonstrated in the circulation by 

observing thick smear of peripheral blood 3-4 days after completion of 

pre-erythrocytic schizogony. 

• The parasitic multiplication during the erythrocytic phase is responsible 

for a clinical attack of malaria. 

 

GAMETOGONY 

 

• Most of the released merozoites re-invade a new erythrocyte, thereby 

repeating their asexual life cycle (blood stage cycle).  



• In some instances, however, invasion of an erythrocyte by a merozoite 

initiates sexual development instead of asexual development.  

• Thus, merozoites may develop into male gametocytes 

(microgametocytes) or female gametocytes (macrogametocytes) in the 

RBCs of capillaries of spleen and bone marrow. 

• These gametocytes mature completely in 4 days. Only mature 

gametocytes are demonstrable in the peripheral blood. The individual 

carrying gametocytes are called carriers. 

 
P.falciparum gametocytes (banana shaped) 

• These gametocytes can develop further only when they are taken up 

by an appropriate species of Anopheles mosquito during a blood meal. 

 

LATENT STAGE (HEPATIC) 

 

• After the establishment of clinical infection, the pre-erythrocytic phase 

completely disappears in P.falciparum infection, whereas in P.vivax 

and P.ovale infection, it is the dormant phase and is called the “resting 

phase.” 

• This resting phase of parasite is also known as hypnozoites and they are 

capable of producing merozoits. 

• This form is now held responsible for relapses of P.vivax and P.ovale 

malaria. 

 

 

MOSQUITO CYCLE OF PLASMODIUM 

 

• It is the sexual cycle of plasmodium. 

• A female anopheles mosquito, during its blood meal from a human host, 

ingests both sexual and asexual forms of plasmodium. 



• The asexual forms die immediately, but the sexual forms, being capable 

of developing in mosquito, survive.

• It has been estimated that the blood of human host should contain >

gametocytes/cu.mm and the blood meal of a mosquito should contain 

females greater in number 

 

The stage of development is described here:

• This phase of development occurs inside the midgut of a mosquito. From 1 
microgametocyte, 4-8 thread like filamentous microgametes are formed.*

Development of microgamete

• The microgametes are attracted towards macrogametes by chemotaxis and one of the male 
gametes attaches to the periphery of a female gamete and  penetrates that. Then fusion of 
male and female pronuclei occurs and zygote is formed.

Formation of zygote (After 20 min

• The zygote lengthens and develops into an ookinete.It then penetrates the gut wall and is 
engulfed by gut mucosal cell. Then it rests on the external border of the cell and basement 
membrane.

Formation of ookinete (In the next 24 hours)

• When the ookinete lies on the external border of gut mucosa and basement membrane, it 
develops into an oocyst. Oocyst has a single vesicular  nucleus and pigment granules. As it 
matures, it increases in diameter.

Formation of oocyst

• By the meiotic and mitotic divisions of oocyst, a large numbers of haploid sporozoites 
develop.

Formation of sporozoites

• About 10th day after infection of a mosquito, the oocyst matures fully and ruptures, 
releasing sporozoites releasing into the body cavity (haemocele)

Release of sporozoites

• The released sporozoites are specially directed towards the salivary glands and are 
concentrated in the ducts. In this stage, a single bite of mosquito can transmit the infection 
to human.

On the salivary glands

The asexual forms die immediately, but the sexual forms, being capable 

of developing in mosquito, survive. 

It has been estimated that the blood of human host should contain >

gametocytes/cu.mm and the blood meal of a mosquito should contain 

females greater in number than males for infecting a mosquito.

The stage of development is described here: 

This phase of development occurs inside the midgut of a mosquito. From 1 
8 thread like filamentous microgametes are formed.*

The microgametes are attracted towards macrogametes by chemotaxis and one of the male 
gametes attaches to the periphery of a female gamete and  penetrates that. Then fusion of 
male and female pronuclei occurs and zygote is formed.

Formation of zygote (After 20 min- 2 hours of a blood meal of mosquito)

The zygote lengthens and develops into an ookinete.It then penetrates the gut wall and is 
engulfed by gut mucosal cell. Then it rests on the external border of the cell and basement 

Formation of ookinete (In the next 24 hours)

When the ookinete lies on the external border of gut mucosa and basement membrane, it 
develops into an oocyst. Oocyst has a single vesicular  nucleus and pigment granules. As it 
matures, it increases in diameter.

By the meiotic and mitotic divisions of oocyst, a large numbers of haploid sporozoites 

About 10th day after infection of a mosquito, the oocyst matures fully and ruptures, 
releasing sporozoites releasing into the body cavity (haemocele)

The released sporozoites are specially directed towards the salivary glands and are 
concentrated in the ducts. In this stage, a single bite of mosquito can transmit the infection 

The asexual forms die immediately, but the sexual forms, being capable 

It has been estimated that the blood of human host should contain >12 

gametocytes/cu.mm and the blood meal of a mosquito should contain 

for infecting a mosquito. 

 

This phase of development occurs inside the midgut of a mosquito. From 1 
8 thread like filamentous microgametes are formed.*

The microgametes are attracted towards macrogametes by chemotaxis and one of the male 
gametes attaches to the periphery of a female gamete and  penetrates that. Then fusion of 

The zygote lengthens and develops into an ookinete.It then penetrates the gut wall and is 
engulfed by gut mucosal cell. Then it rests on the external border of the cell and basement 

When the ookinete lies on the external border of gut mucosa and basement membrane, it 
develops into an oocyst. Oocyst has a single vesicular  nucleus and pigment granules. As it 

By the meiotic and mitotic divisions of oocyst, a large numbers of haploid sporozoites 

About 10th day after infection of a mosquito, the oocyst matures fully and ruptures, 

The released sporozoites are specially directed towards the salivary glands and are 
concentrated in the ducts. In this stage, a single bite of mosquito can transmit the infection 



*In the above chart: 

If the process of development of microgametes from microgametocytes is 

observed in a moist preparation of blood, there will be a special feature: that 

the microgametocytes will not show any flagellation and only one 

microgamete will be formed from a microgametocyte. This incident is called 

ex-flagellation. 

 

STAINING METHOD 

 

The structures of malarial parasites are best demonstrated by using any of the 

modifications of Leishman and Giemsa stain.  

• Leishman’s stain is prepared by dissolving the dry powder in acetone free 

pure methyl alcohol in .15% strength. 

• Giemsa’s stain is prepared by above procedure but it is made as a 

readymade watery solution. Here, fixation with alcohol is necessary. 

 

CULTIVATION 

 

By using Bass and John’s technique, only erythrocytic schizogony of one 

generation can be observed in artificial culture media. 

 

IMMUNOLOGY OF MALARIA 

 

Plasmodial antigens: They are soluble antigens derived from asexual 

erythrocytic phases and which can be detected from the sera of the infected 

patient by Ouchterlony double diffusion precipitation technique. It can be 

divided into 3 types: 

1. Labile (L)- It is degraded by heating at 56°C for 30 minutes. It has been 

sub classified into La and Lb antigens. 

2. Resistant (R)- It is stable at 56°C for 30 minutes. 

3. Stable (S)- It is not degraded after heating at 100°C for 5 minutes. 

 

Malarial antibodies: They are of 2 types: 

1. Protective antibodies- IgG. 

2. Precipitating antibodies- IgG and IgM. 

These antibodies can be secreted in milk and cross placenta and appear in the 

sera of an infant born from an immune mother. This gives a protective 

immunity to the infant for 6 months. 

 

 



Type of immunity: 

� Development of cell mediated and humoral immunity following malarial 

infection occur with the help of RE cells present in spleen and liver. This 

can be manifested by disappearance of clinical symptoms despite 

parasitemia. 

� However, this immunity is active only against free merozoites and 

mature schizonts, but not against gametocytes and hypnozoits. 

 

FEATURES OF INFECTED RBCs IN INFECTION BY DIFFERENT SPECIES OF  

PLASMODIUM 

 

Features P.falciparum P.vivax P.malariae P.ovale 

Characteristics 

of infected 

RBC 

RBC not 

enlarged 

Schuffner’s 

dots in 

cytoplasm 

of RBC; RBC 

enlarged 

RBC not 

enlarged 

Schuffner’s 

dots in 

cytoplasm of 

RBC; 

Compact 

trophozoite; 

RBC enlarged 

Ring forms Smaller rings; 

Multiple rings 

per cell; 

Double 

nuclei; 

Applique 

forms 

Large rings Medium sized 

rings 

Large rings 

Trophozoites Seldom seen 

in peripheral 

blood 

Parasite 

“active”; 

amoeboid 

shape with 

pseudopodia 

“Band” forms Compact 

Mature 

schizonts 

Seldom seen 

in peripheral 

blood 

Schuffner’s 

dots in 

cytoplasm 

of RBC; RBC 

enlarged 

“Rosette” 

forms 

Schuffner’s 

dots; fewer 

merozoites 

per cell; 

RBC elongated 

Gametocytes “Crescent” 

shaped 

Round; within 

enlarged RBC 

Round; within 

non-enlarged 

RBC 

Round; within 

enlarged 

RBC 

 



PATHOLOGY OF MALARIA 

 

On completion of erythrocytic schizogony, the following substances are 

liberated into the blood stream from a mature schizont- 

1. Merozoites 

2. Pigment granules (the main being haematin) 

3. Cytoplasm of infected RBC 

4. Malaria toxins. 

 

Role of pigments in pathology of malaria: 

 

It should be mentioned at first that the term hemozoin is not recommended by 

WHO. But haematin is more appropriate. 

 

• During erythrocytic schizogony and gametogony, the parasite takes 

oxygen directly from the oxy-haemoglobin of RBC and the amount of 

oxygen taken increases with the size of parasite. 

• The protein material (globin) of RBC is broken down and resynthesized 

into parasitic protein. 

• The waste product of globin is iron porphyrin/ haematin, which is 

accumulated inside the infected RBC as pigment granules. 

• These pigment granules, after being liberated in the plasma, are filtered 

out from the circulating blood by cells of RE system. 

• Inside the RE cells, pigments may be found in any proportion. 

• So the organs rich in RE cells (liver and spleen) become densely 

pigmented and assume a colour varying from grey to black. It is the 

cause of the characteristic pigmentation of organs in malaria. 

 

Other non-specific pigments found in the sera of a patient of malaria: 

 

These pigments are produced when oxy-haemoglobin released from ruptured 

parasitized RBCs are taken up by RE cells and metabolized. They are not specific 

for malaria: 

 

1. Iron containing: Haemosiderin. 

2. Iron free: Haematoidin. 

 



Haemosiderin (Iron 
containing)

Converted into 
bilirubin

Excess bilirubin in the 
blood

Giving rise to 
hemolytic jaundice

Van den Bergh 
Reaction direct 

delayed positive.

Oxyhaemoglobin 
released from lysis of 
infected RBCS taken 

up by RE cells and 
converted into:

Haemosiderin (Iron 
containing)

Converted into 
bilirubin

Liver cells changes a 
major part of it into 
conjugated bilirubin

Eleminated as 
stercobilin in faeces 
and urobilin in urine

Haematoidin (Iron 
free)

Granules 
(Oxyhaemoglobin 

released from lysis of 
infected RBCS)

 

Haematoidin (Iron 
free)

Haemofuscin 
(Oxyhaemoglobin 

released from lysis of 
infected RBCS)



Pathological changes and other features of malaria: 

 

• Malaria is often classified as uncomplicated or complicated/severe. 

• Uncomplicated malaria can be caused by all four species and is 

characterized by periodic fever and chills, mild anemia and 

splenomegaly. 

• Severe or complicated malaria is almost exclusively caused by P. 

falciparum infections (although occasionally by P. vivax and other 

species) and is associated with higher parasite burdens and vital organ 

dysfunction including- 

� CNS (coma, seizures etc.), 

� Pulmonary compromise (pulmonary edema, ARDS, respiratory 

distress etc.),  

� Acute renal failure,  

� Severe anemia and  

� Metabolic acidosis. 

• Anemia arises in part from the destruction of erythrocytes when 

merozoites burst out of the infected RBC and RBC production is further 

compromised by bone marrow suppression or dyserythropoeisis.  

• In falciparum malaria, anemia can be dramatic and life threatening. 

• The rise in temperature is correlated with the rupture of schizonts with 

release of pyrogens together with merozoites from the bursting 

infected RBCs.  

• Most malaria deaths are associated with P. falciparum infections.  

• RBCs infected with the maturing forms of this parasite express parasite 

proteins called PfEMP-1 associated with morphological structures 

(“knobs”) that permit them to stick to endothelial cells lining the blood 

vessels and result in sequestration of these infected RBCs within the 

vascular bed of vital organs.  

• When this occurs in the brain, the resulting cerebral malaria may lead to 

coma and death.  

• Congenital malaria and infection of the placenta may result in stillbirth, 

low birth weight infants, or perinatal mortality. 

• After the initiation of blood stage infection by the parasite, the repeated 

infection of erythrocytes by merozoites results in exponential growth. As 

a result, the parasitized RBCs accumulate in the capillaries and sinusoids 

of blood vessels, causing general congestion in the peripheral blood 

circulation. The congestion causes organomegaly, notably 

splenomegaly and possibly hepatomegaly. 



• In vivax malaria, these processes occur rather acutely and the affected 

organs, particularly the spleen, become susceptible to rupture following 

trauma.  

• In severe falciparum malaria, the kidneys may show punctate 

hemorrhages and tubular necrosis. Severe hemolysis and damage in the 

renal tubules results in hemoglobinuria or in its most severe form 

“blackwater fever”. 

 

Blackwater fever 

 

It is a severe manifestation of Falciparum malaria which occurs in a previously 

infected subject and is characterized by sudden intravascular hemolysis 

followed by fever and haemoglobinuria. 

Etiology: It is most commonly observed in non-immune individuals infected 

with P.falciparum who had received inadequate doses of quinine. 

Pathogenesis:  

• In falciparum malaria, intravascular hemolysis occurs periodically at the 

time of schizogony. 

• In this time, large amount of RBCs are ruptured and release a huge 

amount of oxy-haemoglobin into the circulation. 

• This stimulates the RE system to form antibodies (like haemolysin). 

• So, repeated attacks of malaria produce a hyper-sensitized state, which, 

upon administration of quinine or by a heavy infection by P.falciparum, 

release a huge amount of haemolysin into the circulation, causing rapid 

intravascular hemolysis. 

Morphology of internal organs: 

• Kidneys and spleen are large and dark in colour. (due to congestion and 

pigmentation) 

• Histologically, DCTs are blocked by eosinophilic granular Hb casts. 

• Liver is enlarged and soft. It is stained yellow because of the presence of 

haemosiderin. 

• Histologically, necrotic changes are most marked in the central zone of 

liver lobule. 

Effect of intravascular hemolysis: 

• Methaemalbuminemia: Formed by combining of albumin and haematin. 

• Hyperbilirubinemia: Bilirubin formed by RE system. 

• Haemoglobinuria: Hb is excreted when haptoglobin can’t bind excess Hb. 

Parasite in blood:  

Practically the parasites are not detected in majority of cases as they are 

destroyed by intravascular haemolysis. 



Clinical features: The attack begins with fever and rigor, followed by aching 

pains in the loins, icterus, bilious vomiting, acute renal failure and circulatory 

collapse. 

Treatment:  

� If parasites are detected in blood, antimalarial chemotherapy with 

chloroquine should be immediately instituted. 

� Acute renal failure is treated with the help of artificial kidney or by 

peritoneal dialysis. 

 

Note:  

• For the survival of malarial parasites inside the RBC, the enzyme G6PD is 

necessary. So the patients with G6PD deficiency get a protection against 

P.falciparum malaria. 

• For the high amount of HbF and HbS, the individuals of 

Thalassaemia and Sickle cell anemia also confer protection against 

P.falciparum malaria. 

• PABA is also necessary for the metabolism of malarial parasites. So 

deficiency of PABA in the mother’s breast milk is protective for the 

children for malaria. 

 

-CLINICAL FEATURES OF MALARIA- 

 

Infection with plasmodia causes intermittent fevers which are known as 

malaria. Each of the 4 species of plasmodium causes a specific type of 

fever and malaria as follows- 

Species Malaria 

caused 

Incubation 

period 

Cycle of fever and recurrence 

P.falciparum Malignant 

tertian 

10-14 days 48 hours cycle, recurs on every 

3
rd

 day. But instead of being 

intermittent, it may be 

continuous/ remittent. 

P.vivax Benign tertian 10-14 days 24 hours cycle, recurs on 

alternate days. 

P.malariae Quartan 18-42 days 72 hours cycle, recurs every 4
th

 

day. 

P.ovale Ovale 10-14 days 24 hours cycle, recurs on 

alternate days. 

 



• After being bitten by a malaria-infected Anopheles mosquito, the first 

symptoms appear after an incubation period ranging from 10 to 42 days. 

• Typical symptoms include fever, chills, sweats, rigors, headache, nausea 

and vomiting, body aches and general malaise. These symptoms are 

seen in all types of malaria.  

• Febrile paroxysm of malaria:  

� The malarial paroxysm starts generally in the early afternoon but 

may start at any time. 

� Each paroxysm shows 3 stages: 

1. A cold stage: lasting 20 minutes- 1 hour. 

2. A hot stage: lasting 1-4 hours. 

3. A sweating stage: lasting 2-3 hours. 

� The febrile paroxysm synchronizes with the erythrocytic 

schizogony of the malarial parasite. 

� The malaria paroxysm is typically accompanied by sudden 

shaking chills. This may last for 10 to 15 minutes or longer. 

�  During this stage, the patient complains of feeling extremely 

cold, despite a steady elevation of body temperature. Chills may 

be followed by severe frontal headache and myalgia (muscular 

pain) in the limbs and back. This stage lasts 2-6 hours in P. vivax 

and P. ovale infections, 6 hours or more in P. malariae infection 

and considerably longer in falciparum malaria.  

� Finally, the patient starts to sweat profusely for several hours 

and usually begins to feel better until the onset of the next 

paroxysm. 

• Special features of fever caused by different species of plasmodium: 

Species Feature of fever 

P.falciparum 

(malignant 

tertian malaria) 

In falciparum malaria, the fever is typically not intermittent, but may be 

continuous (after the first paroxysm, the temperature may be at the 

same level) or remittent (after the first paroxysm, the temperature may 

show a fall), and it sometimes does not show the typical 3 stages of 

febrile paroxysm. 

P.vivax (Benign 

tertian malaria) 

Here the initial pyrexia may be continuous, remittent or quotidian (24 

hour cycle), but the characteristic intermittent periodic fever comes only 

at the later stages. 

P.malariae 

(Quartan malaria) 

 The fever is of typical quartan variety, that is a 72 hours cycle with recur 

at each 4
th

 day. 

P.ovale (Ovale 

malaria) 

It also produces alternate day fever and is clinically similar to vivax 

malaria. 

 



Differentiating between relapse and recrudescence 

 

• Relapsing disease implies the reappearance of parasitemia in 

sporozoite-induced infection, following adequate antiblood stage 

therapy.  

• In the case of P. vivax and P. ovale, the development of exo-

erythrocytic forms allows the parasite to remain dormant within the 

hepatocyte. These dormant parasites are called hypnozoites.  

• Accordingly, despite eradication of parasites from the peripheral 

circulation with conventional antimalarial drugs, a fresh wave of exo-

erythrocytic merozoites can emerge from the hepatocytes and reinitiate 

the infection. The hypnozoites can remain quiescent in the liver for more 

than five years. So, in order to achieve radical cure, therefore, it is 

necessary to destroy not only the blood circulating parasites, but also the 

hypnozoites.  

• P. falciparum and P. malariae do not develop hypnozoites and do not 

cause relapsing disease. 

• Recrudescence is the recurrence of symptoms of malaria after a 

subclinical or asymptomatic level of parasitemia for a certain period of 

time. This recrudescence likely occurs in cases where the blood stages of 

malaria are maintained at very low levels after inadequate drug 

treatment. Such parasites may become drug resistant. All malaria 

species can cause recrudescence. 

• In the case of P. falciparum, the parasites can recrudesce after one or 

two days, whereas P. malariae can do so for up to 30 years. 

 

Anemia 

After a few paroxysms, a microcytic/ normocytic hypochromic type of malaria 

develops as a result of destruction of RBCs. 

 

Splenomegaly 

After a few paroxysms and usually by the 2
nd

 week, the splenic enlargement 

becomes palpable. 

 

 

 

 

 

 

 



LABORATORY DIAGNOSIS OF MALARIA 

 

MICROSCOPICAL EXAMINATION 

• A microscopical examination of a blood film forms one of the most 

important diagnostic procedures in malaria. 

• A careful examination of thin film will show plasmodia provided that no 

antimalarial drugs have been administered prior to the taking of blood 

films. 

• It is a good practice to examine both thin and thick film of blood, 

because examination of thick film will help quickly identifying the 

parasite and then examination of thin film will help identifying the 

species. 

• Difficulty in identifying the species may ensue when only some ring 

forms are observed. In these cases, the blood should be examined some 

hours after to reach a diagnosis. 

• Difficulties in detecting the malarial parasites when: 

1. Blood films are taken after administration of an antimalarial drug. 

2. In all cases of primary infection, during the first 2-3 days. 

3. Blood films are taken during apyrexial interval of P. falciparum. 

 

RAPID DIAGNOSTIC TOOLS 

• These tests are done when microscopic examination of parasites can’t 

be done. 

• The tests are named: Dip-stick test/ Test-strip test. 

• These tests are based on detection of antibodies to 2 malarial antigens 

in the blood: HRP2 (Histidine rich protein 2) and parasite LDH (Lactate 

dehydrogenase).  

• The antibodies are denoted by PfHRP2 and PFLDH respectively. 

• PfHRP2 is specific for P.falciparum, and it is cleared from blood very 

slowly and takes almost 1 month after acute infection. 

• PFLDH is nonspecific for all plasmodium species and it is cleared rapidly, 

within days after initiating the treatment. 

 

Other methods having limited value in diagnosing malaria are: 

�  Cultural methods 

� Blood counting methods 

� Serological tests 

� Immunofluorescence test 

� Gel precipitation test 

� Sternal puncture etc. 



ASCARIS LUMBRICIODES 

STRUCTURE 

ADULT WORM 

• It is the largest intestinal nematode parasitizing man. 

• Colour: When freshly passed in stool, it is light brown/pink, then 

gradually changes to white. 

• Shape: Rounded. 

• It has two ends. The anterior end is thinner than the posterior. 

• Mouth opens at anterior end and possesses 3 finely tooth, one 

dorsal and two ventral. 

• The digestive and reproductive organs float inside the body cavity 

and the body cavity contains an irritant fluid, which has a 

substance called ASCARON or ASCARASE. It is a type of albuminose 

(proteose), which is responsible for the allergic manifestation of 

Ascaris. 

• Life span: Less than a year. 

TRAITS MALE  FEMALE 

Length 15-25 cm. 25-40 cm. 

Maximum diameter 3-4 cm. 5 cm. 

Posterior extremity 

(tail) 

It is curved ventrally in 

the form of a hook.  

It is not curved but 

conical and straight. 

Anus It opens with the 

ejaculatory duct into 

the cloaca. 

It opens subterminally 

in the form of a 

transverse shit. 

Vulva - It opens at the 

junction of anterior 

and middle third of 

the body. This section 

of the worm is 

narrower and is called 

VULVAR WAIST. 

(SEE PAGE 230-KDC) 



EGGS: They are of two types: fertilized and unfertilized. 

 

EGGS 

FERTILIZED  UNFERTILIZED  

Shape Round/ oval Elliptical and longer 

Size (60-75)mm ×  

(40-50)mm 

80mm × 55 mm 

In normal salt 

solution 

It floats. Being heaviest of all 

helminthic eggs, it doesn’t 

float. 

Bile stained  Yes, colour is brownish. Yes, colour is brownish. 

Ovum Contains a very large, 

unsegmented conspicuous 

ovum. 

Contains a small atrophied 

ovum, with masses of 

refractile granules. 

Outer shell Thicker albuminous shell. Thinner shell with irregular 

coating of albumin.  

 

LIFE CYCLE 

STAGE 1: EGGS IN FAECES: 

• Fertilized eggs containing the unsegmented ovum are passed with 

the faeces.  

• They are not infective to the man when freshly passed. 

STAGE 2: DEVELOPMENT IN SOIL: 

• After passing through the faeces, the unsegmented ovum is 

developed into a rhabditiform larva.  

• This development take place in the soil.  

• This larval stage is infective to man. 

• Before hatching, the larva undergoes a moulting within the egg 

shell. 



STAGE 3: INFECTION TO HUMAN: 

• When ingested with raw fruits, drink, vegetables etc, the 

embyronated eggs pass down to the duodenum. 

• The digestive juices weaken the egg shell and by splitting of egg 

shell, rhabditiform larvae are liberated in the upper part of 

duodenum. 

STAGE 4: MIGRATION THROUGH THE LUNG: 

• The larvae liberated in the small intestine do not directly develop 

into mature worm. 

• They cross the mucous membrane of small intestine and carried out 

through the portal circulation to the liver and finally to the right 

side of the heart and from there to the pulmonary circulation. 

• In the pulmonary circulation, the larvae grow larger. (from .2 mm to 

2 mm in length) 

• Within the lung, the 2
nd

 and 3
rd

 moulting of ascaris larva occur. They 

occur by the time of 5-6 days and 10 days after infection. 

STAGE 5: REENTRY INTO SMALL INTESTINES: 

• Breaking through the lung alveoli, they reach the bronchi and 

trachea----���� to larynx and pharynx----����swallowed once again---

����stomuch----����small intestine---���� localise in the upper part of 

small intestine, their usual habitat. 

• Here the 4th moulting occurs within the intestine at 25-29
th

 days. 

STAGE 6- SEXUAL MATURITY AND EGG LIBERATION: 

• The larvae, reaching their normal habitat, they develop into adult 

worm. 

• After 2 months of infection, the female worms begin to discharge 

eggs in the stool. 



 

 

 

 

 

 

 



PATHOGENESIS 

• Although most individuals infected with Ascaris lumbricoides are 

essentially asymptomatic, the burden of symptomatic infection is 

relatively high as a result of the high prevalence of infection on a 

worldwide basis.  

• Symptomatic disease is usually related to either the larval 

migration stage and manifests as pulmonary disease, or to the 

intestinal stage of the adult worm. 

 

 

PULMONARY DISEASES: 

 

• The pulmonary manifestations of ascariasis occur during 

transpulmonary migration of the organisms. 

• The transpulmonary migration of helminth larvae is responsible 

for the development of a transient eosinophilic pneumonitis 

characteristic of Loeffler’s syndrome with peripheral 

eosinophilia, eosinophilic infi ltrates and elevated serumIgE 

concentrations. Symptoms usually develop 9-12 days after 

ingestion of the eggs, while the larvae reside in the lung.  

• Affected individuals often develop bronchospasm, dyspnea and 

wheezing. Fever, a persistent, nonproductive cough and chest 

pain can also occur. Hepatomegaly may also be present. 

 

DIAGNOSIS OF PULMONARY DISEASE: 

The diagnosis of Ascaris-related pneumonitis is suspected in the correct 

clinical setting by the presence of infiltrates on chest X-ray which tend to 

be migratory and usually completely clear after several weeks. 

 

 

INTESTINAL DISEASES: 

• Among the more serious complications of Ascaris infection is 

intestinal obstruction. 

• This occurs when a large number of worms are present in the small 

intestine and is usually seen in children with heavy worm burdens.  



• These patients present with nausea, vomiting, colicky abdominal 

pain and abdominal distention. In this condition worms may be 

passed via vomitus or stools. 

 

EFFECT ON NUTRITIONAL STATUS: 

 

• A potential consequence of the intestinal phase of the infection 

relates to the effect it may have on the nutritional health of the 

host. 

•  Children heavily infected with Ascaris have been shown to exhibit 

impaired digestion and absorption of proteins and steatorrhea.  

• Heavy infections have been associated with stunted growth and a 

reduction in cognitive function. 

 

DIAGNOSIS OF INTESTINAL DISEASES: 

The presence of A. Lumbricoides can be demonstrated in the small 

intestine by radiography with barium emulsion, which is ingested by the 

worm within 4-6 hours, casts an opaque shadow, is called string like 

shadow.  

 

Hepatobiliary and Pancreatic Symptoms: 

 

• Hepatobiliary symptoms have been reported in patients with 

Ascariasis and are due to the migration of adult worms into the 

biliary tree.  

• Affected individuals can experience biliary colic, jaundice, ascending 

cholangitis, acalculous cholecystitis and perforation of the bile duct.  

• Pancreatitis may develop as a result of an obstruction of the 

pancreatic duct. 

 

LABORATORY DIAGNOSIS 

 

DIRECT EVIDENCES 

 

1. FINDING OF ADULT WORMS 

 

• The adult worm may pass out- 



1.  in the stool or  

2. per anum between stools or  

3. in vomit or  

4. through nares. 

• The presence of A. Lumbricoides in the small intestine can be 

demonstrated by radiography with barium emulsion, which is 

ingested by the worm within 4-6 hours, casts an opaque shadow, is 

called string like shadow.  

 

2. FINDING OF EGGS 

• As the ascaris eggs are passed in the stool in enormous numbers, it 

is easy to detect the eggs by- direct microscopic examination of a 

saline emulsion of stool. 

• It should be noted that the unfertilized eggs doesn’t float in the 

normal saline, because they are heaviest among helminthic eggs. 

 

INDIRECT EVIDENCE 

 

Blood examination: Eosinophilia is present only at the stage of larval 

migration to the lung. 

Allergic reaction: Scratch test with powdered ascaris antigen is positive. 

Serological tests: They may be employed for diagnosis of extraintestinal 

diseases (Loeffler’s syndrome). 

 

 

TREATMENT 
 

Both albendazole and mebendazole are effective therapies for ascariasis. 

Mebendazole can be prescribed as 100 mg BID for 3 days or 500 mg as a 

single dose. 

 



ENTEROBIAS VERMICULARIS (PINWORM, THREADWORM, SEATWORM) 

It has the largest geographical distribution by any helminth. 

STRUCTURE 

ADULT WORM: 

• Small, white in colour. 

• It is thread/ spindle shaped. 

• In both male and female, a cervical alae is present in anterior 

extremity. 

• There is no buccal cavity. 

• At the posterior end, oesophagus is dilated, it is characteristically 

double bulb oesophagus, a feature of nematode. 

 

MALE AND FEMALE ENTEROBIUS 

TRAIT MALE FEMALE 

Length 2-4 mm. 8-12 mm. 

Posterior extremity Curved and sharply 

truncated. 

Straight and having a 

finely pointed tail. 

Dies Shortly after 

fertilising the 

female. 

Dies within 2-3 

weeks after 

oviporation. 

 

EGGS: 

• Colourless, not bile stained. 

• Shape: Asymmetrical, plano-convex. 

• Surrounded by a transparent shell. 

• Contains a tadpole like larva. 

• Floats in the saturated solution of common salt. 

 

 



LIFE CYCLE 

Only one primary host, that is human is required. No intermediate host is 

required for life cycle of enterobius. 

SOURCE OF INFECTION: 

• Infestation follows ingestion of eggs which usually reach the mouth 

on soiled hands or contaminated food.  

• Transmission occurs via direct anus to mouth spread from an 

infected person or via airborne eggs that are in the environment 

such as contaminated clothing or bed linen.  

• The migration of worms out of the gastrointestinal tract to the anus 

can cause local perianal irritation and pruritus.  

• Scratching leads to contamination of fingers, especially under 

fingernails and contributes to autoinfection.  

• Finger sucking and nail biting may be sources of recurrent infection 

in children.  

• Spread within families is common. E. Vermicularis.  

• It may be transmitted through sexual activity, especially via oral 

and anal sex. 



 
INFECTION WITHIN HUMAN: 

• The egg shells are dissolved by digestive juice and the larva escape 

in the small intestine. 

• Here the larva develops into adult worm and becomes sexually 

mature. 

• The male fertilizes the female. 

• The fertilized female then migrates from the small intestine to the 

caecum, appendix and the colon, and remains there until the eggs 

develop. 

• Then the fertilized female wanders down the rectum and during 

night, they deposit eggs on the perianal skin. 



• Then the life cycle repeats. It takes about 2-4 weeks to complete a 

full cycle. 

• There may be a retrograde infection, that is the eggs deposited on 

the perianal skin, immediately hatch into larvae, and then they 

migrate through the rectum to the colon to produce adult worms. 

 

PATHOGENESIS 

 

• The most common symptom is perianal or perineal pruritus. This 

varies from mild itching to acute pain. 

• Symptoms tend to be most troublesome at night and, as a result, 

infected individuals oft en report sleep disturbances, restlessness 

and insomnia.  

• The most common complication of infection is secondary bacterial 

infection of excoriated skin. Folliculitis has been seen in adults with 

enterobiasis.  

• Gravid female worms can migrate from the anus into the female 

genital tract causing vaginal infections can lead to vulvitis, serous 

discharge and pelvic pain.  

• Granulomas in the vaginal wall, uterus, ovary and pelvic 

peritoneum are caused by E. vermicularis dead worms or eggs.  

• Pre-pubertal and adolescent girls with E. vermicularis infection can 

develop vulvovaginitis.  

• Scratching may lead to introital colonization with colonic bacteria 

and thus may increase susceptibility to urinary tract infections.  

• Within the colonic mucosa or submucosa granulomas can be 

uncomfortable and may mimic other diseases such as carcinoma of 

the colon or Crohn’s disease. 

 

LABORATORY DIAGNOSIS 

 

DETECTION OF ADULT WORMS: 

• They are most often discovered by patient himself or by the child’s 

parents. 

• If there is a history of passage of whitish worms in the faeces, the 

patient should be instructed to bring such specimens preserved in 

alcohol or 10% formaldehyde. 



• Adult worm may be discovered by an induced purging by enema. 

• A thorough examination of anal region should be performed. 

 

DEMONSTRATION OF EGGS: 

• Eggs are generally demonstrated in the scrapings from the 

perianal skin by a NIH swab taken just after the patient wakes up 

in the morning. 

• Examination of a single specimen detects approximately 50% of 

infections; when this is done on three consecutive mornings, 

sensitivity rises to 90%. 

• The buttocks are spread and a small piece of transparent or 

cellulose acetate tape is pressed against the anal or perianal skin 

several times. 

• The strip is then transferred to a microscope slide with the adhesive 

side down. 

• The worms are white and transparent and the skin is transversely 

striated. 

 

 

Treatment 

 

• E. vermicularis is susceptible to several anthelmintic therapies, with 

a cure rate of >90%. 

1. Mebendazole (100 mg),  

2. albendazole (400 mg), or  

3. pyrantel pamoate (11 mg/kg of base)- given as a single dose and 

then repeated after 14 days are all effective regimens.  

• Mebendazole or albendazole are preferred because they have 

relatively few side effects. 



TRICHURIS TRICHURIA/ WHIPWORM 

STRUCTURE 

ADULT WORM: 

• In shape the worm resembles a whip. 

• The anterior ¾ th is thinner and posterior ¼ th is thicker. 

• The whole anterior portion remains attached to the mucosa of 

large intestine. 

• The anterior portion contains a long oesophagus. 

• The posterior portion contains the intestine and sex organs. 

TRAITS MALE FEMALE 

Length 3-4 cm. 4-5 cm. 

Caudal extremity Coiled ventrally. Comma shaped. 

 

EGGS: 

 

 



1. Colour: Brown (bile stained) 

2. Contains an unsegmented ovum when the egg leaves the human 

host. 

3. Floats in the saturated solution of common salt. 

4. The eggs, when freshly passed, are not infected to man. 

 

LIFE CYCLE OF TRICHURIS 

 

• Infection begins when embryonated eggs are ingested. 

• The eggs first hatch in the small intestine and release larvae that 

penetrate the columnar epithelium and situate themselves just 

above the lamina propria. 

•  After four moulting, an immature adult emerges and is 

passively carried to the large intestine. 

• Here, it re-embeds itself into the colonic columnar cells, usually in 

the caecum and ascending colon.  

• Heavier burdens of infection spread to the transverse colon and 

rectum.  

• The worm creates a syncytial tunnel between the mouths of 

crypts; the narrow anterior portion is threaded into the mucosa 

and the thicker, posterior end protrudes into the lumen, 

allowing its eggs to escape.  

• Maturation and mating occur here as well.  

• Eggs are first detectable in the feces of those infected about 60-

90 days following ingestion of the embryonated eggs.  

• The life span of an adult worm is about 1-3 years.  

• Unlike Ascaris and hookworm, there is no migratory phase 

through the lung. 

 

 

 



PATHOGENESIS 

• Frequently, infection with Trichuris is asymptomatic or results only 

in peripheral eosinophilia.  

• Clinical disease most often occurs in children and presents as 

Trichuris colitis. In fact, this is the most common and major 

disease entity associated with infection.  

• Acutely, some patients will develop Trichuris dysentery syndrome, 

characterized by abdominal pain and diarrhoea with blood and 

mucus.  

• With severe dysentery, children develop weight loss.  

• Anemia is common and results from both mucosal bleeding 

secondary to capillary damage and chronic inflammation. The 

anemia of trichuriasis is not as severe as that seen with 

hookworm.  

• Trichuris infection of the rectum can lead to mucosal swelling. In 

that case, tenesmus is common and if prolonged can lead to rectal 

prolapse, especially in children.  

• Adult worms can be seen on the prolapsed mucosa. 

• Chronic trichuriasis often mimics inflammatory bowel disease. 

Physical symptoms include chronic malnutrition, short stature and 

finger clubbing. These symptoms are often alleviated with 

appropriate anthelminthic treatment. 

 

LABORATORY DIAGNOSIS OF TRICHURIS 

• Infection can be diagnosed by microscopic identification of 

Trichuris eggs in feces.  

• The eggs are quite characteristic, with a barrel or lemon shape, 

thick shell and a clear plug at each end. 

• Because the level of egg output is high (200 eggs/g feces per worm 

pair), a simple fecal smear is usually sufficient for diagnosis. 

• However in light infections, a concentration procedure is 

recommended. 

• Trichuriasis can also be diagnosed by identifying the worm itself 

on the mucosa of a prolapsed rectum or during colonoscopy. 



• Because of the frequency of co-infections, a search for other 

protozoa, specifically Ascaris and hookworm should be considered. 

• The degree of inflammation evident on colonoscopic examination is 

much less than that seen with Crohn’s disease or ulcerative colitis. 

 

Treatment 

• Benzimidazoles are the drugs of choice in treating trichuriasis. 

• Their antI-helminthic activity is primarily due to their ability to 

inhibit microtubule polymerization by binding to beta-tubulin, a 

protein unique to invertebrates. 

 



ECHINOCOCCUS GRANULOSUS: LIFE CYCLE AND HYDATID CYST DISEASE 

GEOGRAPHICAL DISTRIBUTION:  

It is more a disease of temperate climate and where sheep, cattle and 

dog constitutes an important part of industry, i.e. where a close 

association between man, dog and other animals occur frequently. 

HABITAT: 

• Man harbours only the larval form. 

• Dog and other animals harbour the adult form. 

MORPHOLOGY: 

 
 

SEM of adults of Echinococcus species, left: E. granulosus, right: E. 

multilocularis. 

 

 



ADULT WORM: 

• It is a small tapeworm, measuring 3-6 mm in length. 

• It comprises of a scolex (head), neck, strobia consisting of 3 

segments (sometimes 4). 

• The scolex bears 4 suckers with a rostellum with 2 circular rows of 

hooklets. 

• The neck is short and thick. 

• The 1
st

 segment is immature, the 2
nd

 segment is mature and the 3
rd

 

and 4
th

 (whenever present) segments are gravid. 

• The terminal segment is the biggest, measuring 2-3 mm in length. 

EGG: 

• It is oval in shape. 

• It contains a hexacanth embryo with 3 pairs of hooks. 

• The egg is infective to man, cattle, sheep and other animals. 

LARVAL FORM: 

• This is found inside the hydatid cyst developing in intermediate 

hosts. 

• It is invaginated within a vesicular body. 

• It represents the scolex of an adult worm. 

• On entering the definitive host, the scolex with 4 suckers and 

rostellar  hooklets, become evaginated and develops into an adult 

form. 

 

 

 

 

 



LIFE CYCLE OF ECHINOCOCCUS 

Definitive hosts:   

The adult forms live in the small intestine of these animals and they 

discharge a large number of eggs in their faeces. 

• Dog (It is the optimum definitive host) 

• Wolf 

• Fox 

• Jackal 

Intermediate hosts: 

The larval stage passes in these animals (also man), giving rise to hydatid 

cysts. 

• Man 

• Sheep (It is the optimum intermediate host) 

• Pig 

• Horse 

• Cattle 

• Goat 

 

ONGOING LIFE CYCLE: 

 

• The eggs are discharged with the faeces of the definitive hosts ( ex.- 

dogs). 

 

• These eggs are swallowed by the intermediate hosts (ex.- sheeps, 

goat, cattle etc. domestic animals grazing in the field) and also by 

man, particularly the children when playing with the dogs. 

 

• After ingestion, in the duodenum, the hexacanth embryos are 

hatched out.  



 

• Once ingested, the eggs release oncospheres capable of actively 

penetrating the intestinal mucosa. 

• After 8 hours of ingestion, the oncospheres, in the small intestine, 

attach to the intestinal wall through the action of four suckers and 

a row of hooks and within two months mature into adult worms 

capable of producing infective eggs. 

• These oncospheres gain access to the blood stream via the hepatic 

portal vein and migrate to various internal organs where they 

develop into cysts.  

• Hydatid cysts most often localize within the liver and the lungs; 

however, cysts may also form in the bones, brain, skeletal muscles, 

kidney and spleen.  

• From the inner side of the cyst, brood capsules with a number of 

scolices develop. 

• A fully developed scolex within the hydatid cyst is a sign of 

“complete biological development”.  

• The clinical manifestations of hydatid disease vary depending on a 

variety of factors including the location, size and number of cysts 

present within the infected tissues. 

• These fertile hydatids, when ingested again by the dog, give rise to 

adult worm in about 6-7 weeks in the intestine. 

 

- Then the cycle is repeated again. 



 
 

HYDATID CYST DISEASE 

Hydatid disease, also called hydatidosis or echinococcosis, is a cyst-

forming disease resulting from an infection with the metacestode, or 

larval form, of parasitic dog tapeworms from the genus Echinococcus. 

 

Main infecting agent: Eggs of Echinococcus granulosus. 

Mode of infection:  

a. Direct contact with infected dogs. (handling and fonding) 



b. By allowing dogs to feed from the same dish. 

c. By taking uncooked vegetables contaminated with infected canine 

faeces. 

Portal of entry: Alimentary tract 

Localization:  

• Once ingested, the eggs release oncospheres capable of 

penetrating the intestinal mucosa.  

• These oncospheres gain access to the bloodstream via the hepatic 

portal vein and migrate to various internal organs where they 

develop into cysts.  

• Hydatid cysts most often localize within the liver and the lungs; 

however, cysts may also form in the bones, brain, skeletal muscles, 

kidney and spleen. 

 

Infected persons: Infection is common in childhood because of intimate 

association with dogs. 

Structure of hydatid cyst: 

It is composed of two layers: 

1. Outer cuticular layer: Ectocyst. 

2. Inner germinal layer: Endocyst. 

 



 

Photomicrograph of a hydatid cyst from the liver. Note the 

hyaline membrane (black arrow) and the protoscolex in the brood 

capsules (gray arrow). 

 

Ectocyst: 

a. It has a thickness of 1 mm. 

b. To the naked eye, ectocyst has an appearance of white and hard-

boiled egg. 

c. It is elastic and when ruptured, exposes the inner layer. 

Endocyst: 

a. It is cellular and consists of a number of nuclei embedded in a 

protoplasmic mass. 

b. It is very thin and has a thickness of 22-25 µm. 

c. It is the vital layer of the cyst and- 

• Gives rise to the outer cell layer. 

• Gives rise to the blood capsules with scolices. 



• Secretes the specific hydatid fluid. 

 

Composition of hydatid fluid: 

1. Clear colourless fluid. (may be pale yellow) 

2. Low specific gravity. (1.005-1.010) 

3. Slightly acidic pH (6.7) 

4. Contains- 

a. Sodium chloride 

b. Sodium sulphate 

c. Sodium and calcium salts of succnic acid (A Fehling reducing 

agent) 

5. Antigenic (Being used for immunological test) 

6. Highly toxic (Gives rise to anaphylactic syndromes) 

7. Hydratid sand: A granular deposit found to get settled at the 

bottom, containing liberated blood capsules, free scolices and 

hooklets. 

8. Acephalocysts: Sometimes blood capsules are not developed and if 

developed, are without any scolices. These cysts are sterile and 

called acephalocysts. 

PATHOGENESIS OF HYDATID CYST: 

Endogenous daughter cyst formation:  

It is the result of growth of hydratid cysts over many years in man.  

1. The daughter cysts form within the mother cyst or 

2. May arise from the detached segments of inner germinal layer 

or 

3. From regressive changes in the young blood capsule and scolex 

bud. 

• The daughter cyst also contains of an outer protective layer and 

an inner germinal layer from which blood capsule and scolices 

arise and even grand-daughter cysts may develop. 



Endogenous daughter cyst formation: 

• It is found in bone hydratid, where the growth continues to take 

place at an outward direction. 

• The high intracystic pressure causes herniation or rupture of the 

germinal layer, resulting in development of the endogenous 

daughter cyst. 

Development of brood capsules and scolices: 

• Brood capsules sprout from germinal layer. 

• The scolices, numbering 5-20 or more, develop within these brood 

capsules. 

• A fully developed scolex represent the future head of the adult 

worm with suckers and a circle of hooklets invaginated inside the 

scolex. 

Host response to hydratid cysts: 

• Wherever the cyst settles, an active cellular reaction consisting of 

monocytes, macrophages, giant cells and eosinophils takes place 

around the cyst. 

• This is a defensive mechanism of the host and a large number of 

parasites may be destroyed by this reaction. 

• Some of the parasites, who escape this destruction, develop into 

hydratid cysts. 

• The cellular reaction gradually decreased, followed by appearance 

of fibrosis and new blood vessel formation. 

• This fibrous layer circles around the cyst and called pericyst. It 

does not form a part of the cyst but gradually through it, the 

inside cyst gets nourishment. 

• In an old cyst, the pericyst calcifies or scleroses so that the parasite 

inside it dies. 

 



Clinical features: 

• Cysts may survive in the liver for several years and often do not 

cause any symptoms in the infected host.  

• Symptoms arise when the cysts become large enough to be 

palpable and/or cause visual abdominal swelling and pressure. 

Patients frequently experience abdominal pain in the right 

upper quadrant, often accompanied by nausea and vomiting. 

• The rupture or leakage of cysts within the tissue can result in 

anaphylactic shock and facilitate the spread of secondary cysts 

through the release and dissemination of germinal elements. 

• Cysts residing within the lung tissue often remain silent 

producing little to no symptoms. Problems arise when cysts grow 

large enough to obstruct or erode a bronchus, often causing the 

rupture of cysts and the dissemination of cystic fluids.  

• Patients infected with pulmonary cysts frequently experience 

chronic dry cough, chest pain and hemoptysis often 

accompanied by headache, sweating, fever and malaise. 

 

 

LABORATORY DIAGNOSIS OF HYDATID CYST 

 

ROUTINE LABORATORY TESTS 

 

1. CASONI’S RAECTION: 

• It is an immediate hypersensitivity skin test introduced 

by casoni (1911). 

• Intradermal injection of .2 ml sterile hydratid fluid 

(from animal or human sources- sterile by Seitz filter) 

produces a large wheal with multiple pseudopodia, 

within 30 minutes in positive cases. 

• It fades in 1 hour. 

• .2 ml sterile normal saline is injected at other arm for 

control. 

2. Blood examination: It reveals generalised eosinophilia. 

 

 

 



3. Serological tests:  

a. Precipitin reaction  

b. Complement fixation test 

c. Hemagglutinin test using fresh sheep RBC 

d. Flocculation tests 

e. Indirect fluorescent antibody test (IFA) 

f. Immunoelectrophoresis 

 

4. Molecular methods: 

a. DNA probe 

b. PCR 

Note: For primary diagnosis of disease, commonly IgG-ELISA test is 

done. 

 

5. X-RAY: 

The cyst is relatively opaque due to the saline contents and casts 

a characteristic circular shadow with sharp outline. 

6. USG of whole abdomen, 

7. CT SCAN also helps in diagnosis. 

 

TREATMENT 

 

Albendazole and mebendazole are used for treatment.  

Dosage is 400-800 mg twice daily for 1-6 months. 

 



TAENIA 

TAENIA SAGINATA 

ADULT WORM: 

• Size: 5-10 metres long, upto 24 metres. 

• Colour: White and transparent. 

• Parts:  

1. Scolex (head),  

2. neck,  

3. proglottides (segments) 

 

Scolex (Head):  

• It is 1-2 mm in diameter. 

• It is quadrate. 

• It has 4 circular suckers. 

• Head is not provided with any rostellum/hooklets. 

• It moves against the peristaltic movement of the gut. 

 

 



Neck: 

• It is long. 

• Narrow. (.5 mm width) 

Proglottides (Segments): 

• There are about 1000-2000 proglottides in taenia saginata adult worm. 

• Terminal gravid segment: (2cm × .5cm).  

• The common genital pore is situated marginally near the posterior end 

of each segment. 

• The genital pore irregularly alternates between the right and left 

margins. 

• The vagina is provided with a sphincter muscle. 

• The gravid uterus consists of a central longitudinal stem with 15-30 

branches and their sub-branches on each side. 

• Testes having 300-400 follicles. 

Special features of proglottides: 

• The gravid proglottides are expelled singly within the GIT and they 

go through the anal sphincter forcefully. 

• The free gravid proglottide, while crawls out of the anal orifice, 

oviposits in the perianal skin. 

EGGS: 

As there is no uterine opening, the eggs are liberated by rupture of the 

mature proglottides. 

• Shape: Spherical 

• Colour: Brown (bile stained) 

• Wall: Two walls: 

1>outer thinner transparent shell, and, 

2> inner thicker brown embryophore. 

• Each egg contains an oncospore,  with 3 pairs of hooklets. 

• Eggs do not float in the saturated solution of NaCl. 

• Eggs are infective only to cattle. 



TAENIA SOLIUM 

ADULT WORM: 

• Length: 2-3 metres. 

• Parts: 

a. Scolex 

b. Neck 

c. Proglottides 

Scolex: 

1. 1 mm in diameter. 

2. Globular in shape. 

3. Has 4 circular suckers. 

4. Head is provided with a rostellum, with a double row of large and 

small teeths. (Diff. With taenia saginata) 

Neck: 

1. Neck is short. (Diff. With taenia saginata) 

Proglottides: 

1. The total number of segments is under 1000. (800-900) 

2. A gravid segment measures (12 mm × 6mm). (As compared with taenia 

saginata- 2mm×.5mm) 

3. Common genital pore is marginally present near the lateral margin of 

each segment. (As compared with T.saginata, where it was present at 

the posterior margin of each segment) 

4. The common genital pore alternates irregularly between right and left 

margins. 

5. The vaginal opening is not guarded by a sphincter. (Diff. With T. 

Saginata) 

6. The gravid uterus consists of a medial longitudinal stem, having 5-10 

lateral branching and their sub-branchings on each side. 

7. Testes having 150-200 follicles. 

 



Special features: (compared with T.saginata) 

• The gracid proglottides are never expelled singly, but in chains of 5-6 at 

a time. 

EGGS: 

The eggs having the same features with T.saginata, just differs at their 

infectivity. Whereas, T.saginata eggs are infective only to cattle, T.solium eggs 

are infective cattle as well as man. 

 

DIFFERENCE BETWEEN ADULT WORMS OF T.SAGINATA AND T.SOLIUM 

Traits T.saginata T.solium 

Length 5-10 metres. 2-3 metres. 

Head • Large,  

• Quadrate, 

• Without 

rostellums and 

hooklets. 

• Small,  

• Globular, 

• With rostellum 

and hooklets. 

Neck Fairly long. Short. 

Proglottdes : 

Number 

1000-2000. 800-900. 

Expulsion Singly. 5-6 at a time. 

Location of common 

genital pore 

Posterior margin of each 

segment. 

Lateral margin of each 

segment. 

Vagina Sphincters present. Sphincters absent. 

Uterus 15-20 lateral branches 

on each side. 

5-10 lateral branches on 

each side. 

Testes 300-400 follicles. 150-200 follicles. 

 

 



 

 

LIFE CYCLE OF TAENIA 

• The complete life-cycle of - 

1. Taenia solium involves two hosts: the pig and the human, 

2. Taenia saginata involves the cow and the human. 

 

• Humans act as the definitive host and harbour the adult tapeworm in 

the small intestine. 

 

• Pig/ cow acts as intermediate host and harbour the larval stage. 



 
Intection of the intermediate hosts:: 

• Both the proglottids and the eggs are released with the feces of 

infected individuals and serve as a source of infection for pigs and 

cattle, which act as intermediate hosts for these parasites. 

• Following the ingestion of eggs, mature larvae (onchospheres) are 

released in the gut of cattle/ pig. 

• These onchospheres enter the blood stream by penetrating the small 

intestine and migrate to skeletal and cardiac muscles where they 

develop into cysticerci. 

 

Route of infection to human: 

Infection is acquired either- 

• through the accidental ingestion of embryonated eggs passed in the 

faeces of an individual infected with the adult tapeworm or, 

• through the consumption of raw or poorly cooked meat containing 

cysticerci.  

 

Infection in human: 

• In humans, cysticerci transform into adult tapeworms by attaching to 

the gut wall by means of its suckers. 

• Then the adult tapeworms persist in the small intestines for years 

causing cysticercosis.  



• The time between initial infection and the development of the adult 

worm occurs over a period of approximately 2 months. 

 

CLINICAL FEATURES OT TAENIA INFECTION 

 

CYSTICERCOSIS 

 

• Cysticercosis refers to the tissue infection caused by the larval stage, of 

Taenia solium. 

• It is acquired by the accidental ingestion of eggs. 

• The clinical manifestations associated with cysticercosis are a direct 

result of the inflammatory response induced to control parasite growth. 

• Cysticercosis is the most common intra-orbital parasitic infection.  

Infection may involve the  

a. sub-retinal space 

b. extraocular muscles,  

c. eyelid and/or  

d. lachrymal glands surrounding the eye. 

 

Symptoms: 

a. Pain in the eyes  

b. Blurriness 

c. Partial or complete loss of vision.  

d. In extreme cases, infection may cause complete detachment of the 

retina. 

 

Neurocysticercosis 

 

• Neurocysticercosis is the most common parasitic infection of the 

human central nervous system and is observed in 60-90% of infected 

patients.  

• Seizure is the most common symptom. 

• Other commonly associated clinical manifestations include: 

� headache,  

� dizziness,  

� involuntary muscle movement,  

� intracranial hypertension and  

� dementia. 

 

 



 

DIAGNOSIS OF TAPEWORM INFECTION 

 

• By a examining the stool, whitish segments can easily be recognised by 

open eye as contrast with yellowish stool. 

• A microscopic examination of stool for eggs of adult worm has to be 

carried out by: 

1. A direct smear preparation or by, 

2. A smear preparation after concentration in low density solution. 

3. A perianal swab (NIH swab) may be used for detection of eggs. 

 

Species diagnosis: 

 

• As the eggs of T.saginata and T.solium can’t be differentiated, the head 

and proglottide segments may be used for species diagnosis. 

• Diagnosis may be made by molecular methods such as DNA probe and 

PCR. It should be remembered that only these methods can differentiate 

between T.saginata and T.solium eggs. 

 

DIAGNOSIS OF CYCTERICERCOSIS 

 

• MRI and CAT scans are considered to be the most sensitive methods of 

detection of neurocysticercosis and are useful in establishing diagnosis. 

• Serological methods of detection most often include the: 

ELISA (enzyme-linked immune sorbent assays) and 

 EITB (enzyme-linked immunoelectro transfer blot) and involve the 

detection of antibodies against cysticerci. 

• EITB is highly sensitive and is considered to be the best immunological 

diagnostic test available. 

• It should be noted, however, that detection of anticysticercal antibodies 

may simply indicate previous exposure or infection and is not an 

exclusive indication of a current, active infection within the host. 

• Other methods of detection include compliment fixation and indirect 

haemagglutination assays. 

 

TREATMENT 

1. Praziquantel and  

2. Albendazole  

-are the two anticysticercal drugs used to treat patients diagnosed with 

cysticercosis in the brain and skeletal muscles. 



HOOKWORM 

Hookworm consists of five species of Ancylostoma (A.duodenale. A.caninum, 

A.braziliense, A.ceylanicum. and A.malaynum) and one species of Necator 

(N.americanus). Of these, A.duodenale and N.americanus are human intestinal 

hookworms and others being the animal hookworms. 

 

ANCYLOSTOMA DUODENALE 

Ancylos: hook, stoma: mouth 

Systematic placement: 

Phylum: Nemathelminthes 

Class: Nematoda 

Superfamily: Strongyloidea 

Family: Ancylostomatidae (having teeth/ cutting plates in the mouth cavity) 

Subfamily: Ancylostomatinae (having teeth like processes) 

Genus: Ancylostoma, Species: Duodenale (having 2 pairs of teeth) 

Morphology 

Adult worm: 

• It is a small, greyish white, cylindrical worm. 

• When freshly passed, the worm has a redish brown colour, due to 

ingested blood in GIT. 

• The anterior end is bent dorsally at the same direction of body 

curvature, so it is called hookworm. 

• The large and conspicuous buccal capsule is lined by a hard substance 

and is provided with 6 teeth (4 hook like on ventral surface + 2 knob like 

on dorsal surface). 



 

Figure 1: Mouth part of Ancylostoma caninum (Scanning electron microphotograph). 

Figure 2: Copulatory bursa with chitinous rays. 

 

• There are 5 glands connected with the digestive system, one of them, 

called the oesophageal gland, secretes a ferment which prevents the 

clotting of blood. 

• Owing to the position of genital opening, the worm assumes a Y shaped 

figure during copulation, which is called copulatory bursa, it has 3 lobes 

(1 dorsal, 2 lateral), each lobe is supported by chitinous rays (dorsal 

lobe contains 3 rays and 2 lateral lobes contain 10 rays, a total of 13 

rays). 

• Difference between male and female A.duodenale: 

Traits Male Female 

Size Smaller, about 8 mm in 

length. 

Longer, about 12.5 mm 

in length. 

Posterior end  Expanded in an umbrella 

like fashion (due to 

copulatory bursa). 

No expanded bursa is 

there. 

Genital opening Posteriorly, opens with 

the cloaca. 

At the junction of middle 

and posterior third of the 

body. 

The right sided one is male and the left sided one is female. 

 



Eggs: 

• Oval/ elliptical in shape. 

• Colourless (not bile stained). 

• Contains a segmented ovum with 4 blastomeres, has a clear space 

between egg shell and segmented ovum. 

• Floats in saturated solution of common salt. 

• Eggs, when passed with the faeces, are not infective to man. 

 

 

LIFE CYCLE 

Man is the only definitive host for A.duodenale. No intermediate host is 

required for its life cycle. 

Stage 1: Passage of eggs from the infected host: 

The eggs containing segmented ovum with 4 blastomeres are passed out in the 

faeces. 

Stage 2: Development in soil: 

• From each egg, a rhabditiform larva is hatched out in the soil at about 

48 hours. It is 250 µm in length. 

• It moults twice- one on 3
rd

 day and another on 5
th

 day. 

• After 8-10 days, it develops into a filariform larva. It is 500-600 µm in 

length. It is the infective stage of the parasite. 



Stage 3: Entrance into a new host: 

The filariform larvae cast off their sheaths and gain entrance into the body by 

penetrating the thin skin of usually hands, feet, arms and legs through hair 

follicles or abraded skin. 

Stage 4: Migration through the lungs: 

• After penetrating the skin, the larvae enter into the lymphatics/ venules. 

• Then they pass through the lymphatics into the venous circulation and 

reach the right side of the heart and finally into pulmonary capillaries. 

• Then they migrate onto the bronchi, trachea and larynx and crawl over 

the epiglottis to the back of the pharynx and ultimately swallowed. 

• During migration, a third moulting occurs and a primitive buccal capsule 

without teeth is formed. 

• Time taken for migration stage is about 10 days. 

 



Stage 5: Localization and laying of eggs: 

• After being swallowed, the larvae settle down in small intestine. 

• Here they undergo a 4
th

 moulting and develops into adolescent forms. 

• In this stage, the primitive toothless buccal capsule is cast off and the 

definitive buccal capsule with teeth is formed. 

• In 3-4 weeks of time, the adolescent forms become sexually mature and 

at about 6 weeks from infection, fertilized female begins to lay eggs in 

faeces. 

Clinical manifestations (caused by larvae) 

 

• Ancylostoma dermatitis/ ground itch: 

� It is a hypersensitivity reaction which appears as a pruritic local 

erythematous and papular rash at the site of entry of filariform 

larva.  

� It is seen extensively on hands and feet. 

� It is more commonly seen with Necator infection than 

Ancylostoma. It generally disappears at 1-2 weeks. 

• Creeping eruption: 

� It is a condition in which filariform larvae migrate through the skin 

aimlessly for several weeks and months, producing a reddish itchy 

papule along the path traversed by larvae (which is called larva 

migrans). 

� This is seen particularly with those species of ancylostoma which 

are not actually human parasites. 

Ex.- A.braziliense, 

        A.caninum etc. 

*It is also caused by Strongyloides and Gnathostoma larvae. 

� The larva remains in a tunnel and move very slowly (1-2 cm/ day) 

and as the larva advances; the path left by it becomes dry and 

crusty and persists for many months before the larva dies. 

• Pulmonary symptoms: 

� When the filariform larvae migrate through the lungs, they may 

cause mild symptoms like: 

� Dry cough, 

� Sore throat, 



� Wheezing, 

� Slight fever, 

� They may also cause bronchitis and broncho-pneumonia. 

� A marked eosinophilia occurs at this stage. 

� The pulmonary symptoms are more pronounced and of longer 

duration with A. duodenale than with N. americanus infection. 

• Wakana syndrome: 

Acute symptomatic disease may result from oral ingestion of A. 

duodenale larvae, referred to as the Wakana syndrome, which is 

characterized by nausea, vomiting, pharyngeal irritation, cough, 

dyspnea and hoarseness of voice. 

 

Clinical manifestations (caused by adult worm) 

Anemia 

1. Population at risk: 

 Because children and women of reproductive age have reduced iron 

reserves, they are considered populations that are at particular risk for 

anemia caused by hookworm. 

2. Cause of chronic blood loss:  

� It results from adult parasite invasion and attachment of mucosa 

and submucosa of small intestine, which causes chronic 

hemorrhages from the punctured sites. 

� It occurs in high rates in children. 

� A.duodenale (.15-.26 ml/each worm/day) causes more blood loss 

than N.americanus (.03-.1 ml/each worm/day). 

� When chronic blood loss due to infection exceeds nutritional need 

of the host, anemia develops.  

3. Type of anemia: 

� The anemia is usually of microcytic hypochromic type. (because of 

iron deficiency) 

� But it may be of macrocytic type. (because of  deficiency of 

Vitamin B12+ folic acid) 

� It also may be of dimorphic type. (because of deficiency of Iron+ 

Vitamin-B12+ Folic acid) 

4. Symptoms of anemia: 

� Skin assumes a light yellow appearance. 

� Mucous membrane of eyes, lip and tongue shows extreme pallor. 

� Face appears puffy. 

� Oedema of ankle and feet. 



� As iron deficiency anemia develops and worsens, an infected 

individual may have:  

� weakness,  

� palpitations,  

� fainting,  

� dizziness,  

� dyspnea,  

� mental apathy and  

� headache. 

� The patient may die of circulatory collapse caused by hyperkinetic 

circulation of anemia. 

 

Gastrointestinal manifestations 

• Perverted taste 

• Abnormal appetite 

• Gastric acidity showing hypoacidity 

• Epigastric tenderness 

• Constipation 

• Signs of fatty diarrhoea (steatorrhoea). 

 

Laboratory diagnosis 

 

Direct method 

1. Examination of stool: 

• Macroscopic examination: to search for adult worms. 

• Microscopic examination: to demonstrate hookworm eggs. 

• For estimating the intensity of hookworm infection, various egg 

counting methods can be applied. 

2. Study of duodenal contents: 

Application of duodenal intubation by Ryle’s tube sometimes reveals egg 

or adult worms of hookworm. 

  

Indirect method 

1. Examination of blood: Anemia and eosinophilia. 

2. General examination of stool:  

• In a majority of cases, occult blood test of stool gives a positive 

reaction. Charcot Leyden crystals are often found in the stool. 

 

 

 



Species diagnosis 

A specific diagnosis of responsible hookworm (A.duodenale/ N.americanus) 

can’t be made by observing the egg morphology. But they can only be 

differentiated by studying the morphology of adult worms/ mature filariform 

larva. 

Difference between A.duodenale and N.americanus 

 

Traits A.duodenale N.americanus 

Size of adult worm Large and thicker. Smaller and slender. 

Bending of anterior 

end 

In the same direction to the 

body curvature. 

In the opposite direction to the 

body curvature. 

Buccal capsule 6 teeth: 4 hook like on the 

ventral surface, rest 2 knob 

like on the dorsal surface. 

4 chitinous plates: 2 on ventral 

surface, 2 on the dorsal surface. 

Copulatory bursa (P-

221, KDC) 

Total number of rays- 13, 

dorsal ray is single. 

Total number of rays-14, dorsal 

ray is split from the base. 

Vulval opening Behind the middle of the 

body.  

Infront of the middle of the 

body. 

Pathogenecity More pathogenic. Less. 

 

 

Treatment 

 

1. Expulsion of adult worms by application of antihelminthic drugs. 

2. Treatment of anemia. 



LYMPHATIC FILARIASIS 

Background: 

The term “lymphatic filariasis” encompasses infection with three closely 

related nematode worms—Wuchereria bancrofti, Brugia malayi and Brugia 

timori. All three parasites are transmitted by the bites of infective mosquitoes 

and have quite similar life cycles in humans. 

 

Wuchereria bancrofti 

Systematic placement: 

Phylum: Nemathelminthes 

Class: Nematoda 

Superfamily: Filariodea 

Family: Acantho-cheilo-nematidae 

Subfamily: Acantho-cheilo-nematinae 

Genus: Wuchereria, Species: Bancrofti 

*Synonim: Bancrofti’s filaria/ Filaria bancrofti. 

Morphology: 

Adult worm 

• They are long, hair like transparent nematodes. 

• They live in the afferent lymphatic vessels. 

• They are filiform in shape. 

• Both ends are tapering. 

• The head end terminates to a slightly rounded swelling. 

• Difference between male and female: 

Traits Male Female 

Length 2.5- 4 cm in length. 8-10 cm in lenth. 

Tail end Curved ventrally and contains  

2 spicules of unequal length. 

It is narrow and abruptly 

pointed. 

 



• Life span of an adult worm: long (probably 5-10 years). 

• Males and females remain coiled together and can only be separated 

with difficulty. 

• Females are called ovo-vivi-parous because they lay eggs with well 

developed embryos. The embryos are called microfilariae.  

Embryo/Microfiariae 

• They circulate in the peripheral blood and infect mosquitoes when they 

feed. 

• They are very active and can move both with and against the 

bloodstream. 

• Structure of the microfilariae: 

Live Unstained Colourless and transparent bodies with blunt head and 

pointed tail.  

Dead Stained with 

Ramanowsky’s 

stain 

Hyaline sheath: 

• It is a structureless sac representing the chorionic 

envelope of the egg. 

• It remains as an investing membrane round the larva. 

• The sheath is longer than larva so that the larva can 

move forwards and backwards within it. 

Nuclei/ somatic cells: 

• They appear as granules in the central axis extending 

from the head end to terminal 5% earlier than the tail 

end. It is a distinguishing feature of W.bancrofti. 

• At the anterior end, there is a space called cephalic 

space. 

• The granules are broken at definite places serving for 

identification of the species. They include the following: 

� Nerve ring, 

� Anterior V spot (representing excretory system), 

� Posterior V spot (representing anus/ cloaca), 

� A few G (genital) cells, 

� Central body of Manson- Extending from the 

anterior V spot (representing alimentary canal).. 



 

Figure 1: W.bancrofti microfilaria 

 

Figure 2: Microfilaria of W.bancrofti in a blood film stained with Giemsa. The 

stain reveals the nuclei and the sheath. 

 

LIFE CYCLE OF WUCHERERIA 

 

W.bancrofti passes its life cycle in two hosts: 

1. The definitive host is human. The adult worms are harboured in the 

lymphatic system of them. 

2. The intermediate host is mosquito because in them the microfilariae 

are developed and become infective to human. A large number of 

Anopheles, Culex and Aedes act as intermediate host. 

In India, the transmitting agent is Culex pipiens fatigans. 

 

 



 

 

Entrance into human and development into an adult worm 

 

• When infected mosquito bites a human being, the third stage larva is 

deposited on the skin near the site of puncture. 

• Later, attracted by the warmth of the skin, they penetrate the skin and 

reach the lymphatic channels. 

• They finally settle down more commonly at inguinal/scrotal/abdominal 

lymphatics and begin to grow into adult worms. 

• After a period of 5-18 months, they become sexually mature.  

• The male fertilizes the female and the gravid female gives birth to larvae 

(microfilariae). 

• The microfilariae pass through the thoracic duct/ right lymphatic duct, 

go to the venous system, and pulmonary capillaries to finally enter into 

the peripheral circulation. 

 

Stages of development of a microfilaria within a mosquito 

 

• The microfilariae are capable of living in the peripheral circulation for a 

considerable time without undergoing any developmental change. 

• Subsequently they are taken up by the female culex mosquito during 

their blood meal. 

• After ingestion, the sheathed microfilariae are collected at the anterior 

end of the stomach. 

• Here they cast off their sheaths quickly, penetrate the gut wall within 1-

2 hours and migrate to the thoracic muscle where they rest and grow. 

• Then the larvae undergo through the following stages of larva: 

 

Stage of larva Days Changes  

1st stage 1-2 days Thick and short form with a spiky 

tail with a rudimentary digestive tract. 

2nd stage 3-7 days Moults once or twice and becomes 

larger. 

3rd stage 10-11 days Metamorphosis is completed; the tail 

atrophies and the digestive system, 

body cavity and genital organs are 

now fully developed. 

 



• The 3
rd

 stage larva is infective to human and enters into the proboscis 

sheath at about 14
th

 day.  

• When a mosquito haves a blood meal, the 3
rd

 stage larva is transmitted 

through the bite of a mosquito and the cycle is completed. 

 
Pathogenesis 

• The pathogenic effects are mainly produced by the adult worm. It is the 

host response to adult worm which cause lymphangitis and other clinical 

manifestations typical of lymphatic/classical filariasis. 

• Microfilariae in peripheral circulation do not cause any pathogenic effect 

except occult filariasis. 

Difference between classical and occult filariasis 

Traits Classical filariasis Occult filariasis 

Cause Developing worms and adults. Microfilariae in the circulation. 

Basic lesion Acute inflammation followed 

by an epitheloid granuloma 

surrounding the adult worm 

and finally a fibrous scar. 

Allergic/ type 1 

hypersensitivity reaction: 

eosinophilic granuloma. 

Organs 

involved 

Lymphatic system only (lymph 

vessels and lymph nodes). 

Lymphatic system, lung, liver, 

spleen. 

Microfilariae Present in blood. Not present in blood, only in 

the affected tissue. 

CFT Not so sensitive. Highly sensitive. 



Therapeutic 

response 

No response to any drug. Response to microfilaricidal 

drugs. (ex.- DEC) 

 

Pathology of classical filariasis 

Causes of lymphangitis: 

• Liberation of metabolites of the growing larva. 

• Secretion of toxic fluid by fertilized female at the time of parturition. 

• Absorption of toxic products liberated form dead worms. 

• Mechanical irritation caused by the movement of adult parasite inside 

the lymphatic system. 

• Secondary bacterial invasion by Streptococci. 

 

Causes of lymphatic obstruction: 

• Mechanical blockage of the lumen by dead worms (acting as 

embolus). 

• Obliterative endolymphangitis: Endothelial proliferation and 

inflammatory thickening of the walls of lymphatic vessels. 

• Excessive fibrosis of the lymphatic vessels and afferent lymph nodes. 

 

Pathology of occult filariasis 

 

• It is an unusual host response to filarial antigen, resulting in 

development of an eosinophilic granuloma in which a large number 

of eosinophils aggregate around the microfilariae. 

• So, the adult worm produces microfilariae continuously, but they 

are destroyed in tissues and can’t reach the peripheral circulation. 

• The features and symptoms of occult eosinophilia are: 

1. Absence of microfilariae in blood 

2. Massive eosinophilia (>3000/ cu.mm) 

3. Generalized lymph node involvement 

4. Hepatosplenomegaly 

5. Pulmonary symptoms are seen. 

6. It responds rapidly to microfilaricidal drugs. (ex.- DEC) 

 

• Tropical pulmonary eosinophilia: 

� It is a pulmonary manifestation of occult filariasis.  

� This syndrome affects males and females at a ratio of 4:1, often 

during the third decade of life.  

 

 



� The main clinical features include: 

� Paroxysmal cough and wheezing that are usually 

nocturnal (and probably related to the nocturnal 

periodicity of microfilariae),  

� Weight loss,  

� Low-grade fever,  

� Adenopathy and 

�  Pronounced blood eosinophilia.  

� Chest X-rays generally show increased bronchovascular 

markings; diffuse miliary lesions or mottled opacities may be 

present in the middle and lower lung fields.  

� Tests of pulmonary function show restrictive abnormalities in 

most cases and obstructive defects in half.  

� Total serum IgE levels (10,000-100,000 ng/mL) and antifilarial 

antibody titres are characteristically elevated. 

 

Role of RE system in wuchererial infection: 

1. Role of lymph: 

• The lymph nodes are one of the essential elements of the RE system 

in which the adult worm of W. Bancrofti localizes. 

• The lymph provides nutritive requirement of the worm. 

• Any obstruction in the lymph flow may cause death of the worm. 

2. Cellular reaction at earlier stages: 

• At the earlier stages, secretion of active metabolites and body fluid 

(which is secreted by gravid female at the time of parturition) induces 

a cellular reaction consisting of eosinophilic granulocytes around the 

worm. 

• In highly reacting individuals (unsuitable hosts), this cellular reaction 

excites a local allergic reaction, with manifestation of lymphangitis 

and lymphadenitis, which resist the worm. 

• As cellular reaction progresses, the endothelial lining of lymph vessel 

shows proliferation and other changes as thrombosis etc. 

3. Reaction when the worm dies: 

• There is a heightened immune reaction when the worm dies. 

• The tissue surrounding the worm undergoes necrosis. 

• The worm becomes fragmented. 

• The early eosinophilic infiltrate gradually disappears and tissue fixed 

macrophages and giant cells appear as scavengers of the fragments. 

• Fibroblasts deposit concentric layers of collagenous elements around 

the nucleus of the dead parasite. 



• The end result is the development of a hyalinised scar tissue. 

 

 

CLINICAL MANIFESTATIONS OF FILARIASIS 

 

Acute Clinical Disease (Inflammatory phase) 

 

• The acute manifestations of lymphatic filariasis are characterized by 

recurrent attacks of fever associated with the inflammation of lymph 

nodes (lymphadenitis) and lymphatics (lymphangitis).  

 

Lymphadenitis 

 

• The lymph nodes commonly involved are: 

� inguinal,  

� axillary and  

� epitrochlear nodes. 

 

Lymphangitis 

 

• The striking manifestation on palpation of lymphatic vessels is a 

distinct well-circumscribed nodule or cord along with lymphadenitis 

and retrograde lymphangitis.   

• The other has been termed acute dermatotolymphangitis, a process 

characterized by development of a plaque-like lesion of cutaneous or 

subcutaneous inflammation and accompanied by ascending 

lymphangitis and regional lymphadenitis.  

• When lymphatics of male genitelia are affected: 

� Funiculo-epididymo-orchitis is the usual presenting feature. 

(*Funiculitis= inflammation of the spermatic cord) 

�  Fever is not usually present, but pain and tenderness at the 

affected site are common.  

� The favourite site for adult W.bancrofti is globus major of 

epididymis. 

� When palpated, a cord like painful swelling is felt. 

� It may extend upto the retroperitoneal lymphatics and may cause 

retroperitoneal lymphangitis. 

• Lymphangitis is usually accompanied by systemic signs of inflammation 

including fever and chills primarily from bacterial and fungal super-

infections of the affected limbs: a rise of temperature from 103-104°C 



which may continue for 3-5 days and comes down after profuse 

sweating. The fever is associated with localized signs and symptoms of 

inflammation at the site where adult worm lies. 

 

Manifestations of Chronic Infection (Obstructive phase) 

 

• The chronic sequelae of filariasis are postulated to develop 

approximately 10 to 15 years after initial infection.  

• In Bancroftian filariasis, the main clinical features are: 

� hydrocele,  

� lymphedema,  

� elephantiasis and  

� chyluria.  

• The manifestations in descending order of occurrence are hydrocele and 

swelling of the testis, followed by elephantiasis of the entire lower limb, 

the scrotum, the entire arm, the vulva and the breast. 

• Lymphedema can be classified or graded, a scheme proven very useful 

in clinical trials: 

Grade Symptoms 

Grade 1 Pitting edema reversible on limb elevation. 

Grade 2 

 

Pitting/nonpitting edema not reversible on limb elevation 

and normal skin. 

 

Grade 3 

 

Nonpitting edema of the limb, not reversible on elevation 

with skin thickening. 

Grade 4 

 

Nonpitting edema with fibrotic and verrucous skin changes 

(elephantiasis). 

• Scrotal hydrocele: 

� It is the most common chronic clinical manifestation of 

bancroftian filariasis.  

� Hydrocele is due to accumulation of edematous fluid in the 

cavity of the tunica vaginalis.  

� The fluid visually contains microfilariae, but the medium is not 

suitable for their prolonged existence, they die off thereafter. 

� The wall of the scrotal sac is thickened and sometimes adult 

W.bancrofti may be demonstrated in that. 

� Lymphatic vessels of the spermatic cord are thickened and cause 

funicular lymphangiovarices. 

 

 



• Eliphantiasis: 

� Description: The affected part becomes enormously enlarged 

producing a tumor like solidity resulting from years of continuous 

infection with W.bancrofti. 

 

� Occurs in the body part:  The entire lower limb, scrotum, entire 

arm, vulva and the breast. 

 

� Cause:  

1. Fibrotic constriction of all the afferent lymphatics of the 

affected part. 

2. Hypertrophy and hyperplasia result from excessive protein in 

the lymph exudates. 

 

� Pathological changes: 

1. The surface of skin becomes rough and fissured. 

2. Hairs become rough and sparse. 

3. On section, the skin is thickened, dense and fibrous. 

4. The subcutaneous tissue has a blubbery (oedematous) 

appearance in which dilated lymphatics and veins are seen. 

 

� Morpholigical changes: 

A picture of wuchererian granulation tissue with hyperplasia 

of connective tissue and infiltration of eosinophils, plasma 

cells and monocytes with giant cells with a degenerated, 

dead or calcified wuchereria. 

 

� Blood microfilariae: 

It is generally absent due to death of adult worm/ failure of them 

to reach systemic circulation. 

 

• Chronic epididymitis, funiculitis, chyloceles and chyluria can also occur.  

 

 

 

 

 

 

 

 



LABORAORY DIAGNOSIS OF FILARIASIS

Detection of microfilariae:

 

• The samples are: 

1. Peripheral blood

2. Chylous urine

3. Exudate of lymph varix

4. Hydrocele fluid

• The traditional method of diagnosing lymphatic fi

been the detection of microfilariae in the peripheral blood collected 

during the night in areas of nocturnal periodicity and during the day in 

areas of subperiodic lymphatic filariae.

• The simplest method is a thick blood fi

Giemsa stain, its disadvantage being poor sensitivity. The sensitivity of 

detection can be augmented by the use of concentration techniques 

such as the Knott’s concentration method

is added to 9 ml of a 2% formalin solution, 

examined for microfilariae.

• Another widely used concentrati

filtration technique 

μM polycarbonate membrane

 

Direct 
evidence

Microfilariae Adult worms

 

LABORAORY DIAGNOSIS OF FILARIASIS 

 

Direct evidence 

Detection of microfilariae: 

Peripheral blood, 

Chylous urine, 

of lymph varix, 

Hydrocele fluid. 

thod of diagnosing lymphatic filarial infections has 

detection of microfilariae in the peripheral blood collected 

during the night in areas of nocturnal periodicity and during the day in 

subperiodic lymphatic filariae.  

lest method is a thick blood film of capillary blood stained with 

Giemsa stain, its disadvantage being poor sensitivity. The sensitivity of 

detection can be augmented by the use of concentration techniques 

Knott’s concentration method in which 1 ml of whole blood 

is added to 9 ml of a 2% formalin solution, centrifuged and the sediment 

examined for microfilariae. 

Another widely used concentration technique is the membrane 

filtration technique whereby 1-5 ml of blood is passed through a 3 or 5 

polycarbonate membrane, which retains the microfilariae.

Diagnosis of 
filariasis

Adult worms

Indirect 
evidence

Allergic tests
Immunological 
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• A false negative result on PBS may come in following cases: 

1. In cases of eliphantiasis (due to lymphatic obstruction), 

2. After an attack of lymphangitis (due to death of adult worm), 

3. During early allergic manifestations, 

4. In occult filariasis. 

 

Detection of adult worms: 

 

• X-RAY examination shows calcified adult worm. 

• For purely diagnostic purposes, lymph node biopsy is not recommended.  

• Finally, the examination of scrotum and breast using USG in 

conjunction with pulse wave Doppler techniques can identify motile 

adult worms within the lymphatics. The adult worms exhibit a 

characteristic pattern of movement known as the “filarial dance sign” 

and the location of these adult worm nests remains remarkably stable. 

 

Indirect evidence 

Immunological tests: 

 

• For bancroftian filariasis, assays for the detection of circulating parasite 

antigens have been developed based on one of two well-characterized 

monoclonal antibodies, Og4C3 or AD12. 

• These tests have the highest sensitivity and specificity. (95-100%) 

• Trep bio test: It is the commercial Og4C3 ELISA for detection of 

circulating filarial antigens. 

• Immunochromatographic test (ICT): The ICT filarial antigen test (Binax) 

is a rapid format card test. It utilizes capillary or venous blood and is 

simple enough for field use.  

       *PCR is not as much sensitive as direct microscopical blood examination. 

 

Allergic tests: 

 

• On blood examination, eosinophilia (5%-15%) is found. 

• There is also an intradermal test based on immediate hypersensitivity. 

 

 

 

 

 

 



TREATMENT 

 

DEC (Di-ethyl-carbamazine) 

 

• 1
st

 day: 50 mg after food. 

• 2
nd

 day: 50 mg thrice daily. 

• 3
rd

 day: 100 mg thrice daily. 

• 4
th

- 21
st

 day: 5 mg/ kg in 3 divided doses. 

 

Global eradication of filariasis: 

(DEC 6 mg/kg + Albendazole 400 mg) single annual dose. 

 

A short look on the other parasites causing filaria and other missed points 

• There are 2 other parasites causing human filaria. They are Brugia 

malayi and Brugia timori.  

• The microfilariae of W. bancrofti and B.malayi both, for the large part, 

exhibit a phenomenon called nocturnal periodicity, i.e., they appear in 

larger numbers in the peripheral circulation at night and retreat during 

the day. Subperiodic/ nonperiodic W. bancrofti and B. malayi are also 

found in certain parts of the world.  

• Overall size of adult worm and microfilariae are lesser in case of Brugia 

malayi.  

• Most pathogenic human filarial parasites are found to be infected with a 

bacterial endosymbiont, called Wolbachia, related to Rickettsia, and it is 

found to be essential for adult worm viability, normal fertility and larval 

development. 

• In brugian filariasis, the leg below the knee and the arm below the 

elbow are commonly involved but rarely the genitals. 

• IgG4 antibodies are useful in the diagnosis of brugian infections; indeed 

a diagnostic dipstick test has been used in areas endemic for brugian 

filariasis based on a recombinant brugian antigen.  

• Lymphatic filariasis is one of six potentially eradicable diseases (WHO 

International Task Force 1993) and the development of a global program 

to eliminate filariasis (GPELF) came about following a resolution by the 

WHO Assembly in 1997.  

• In the past few years, the use of antibiotics such as doxycycline, which 

have an effect on Wolbachia, to treat lymphatic filariasis has been 

investigated. Preliminary data suggest that 200 mg of doxycycline for 8 

weeks is effective in eliminating microfilaremia. 
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