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Introduction 
 Parasites are organisms adapts them selves to live in or on another organisms termed host. 
The relationship between the parasites and host occurs in 2 form:
Commensalism: one of two organisms (commensal) benefits while the other host is unaffected (no benefit, no harm), commensal organism referred as non pathogenic. 
 Parasitism : one of two organisms (parasite) benefits, gain shelter and nutrition on the expanse of the other (host). The host may suffer from wide range of functional and organic disturbances due to such association (pathogenic)
Types of parasites: 
· Ectoparasite : lives outside on the surface of the body (infestation). 
· Endoparasite: lives inside the body of host     (infection).
· Temporary or intermittent parasite: visits the host from time to time for food.
· Permanent parasite : remains on or in the body of the host for its entire life. 
· Facultative parasite : organism that can exist in a free living state or as a parasite.
· Obligatory parasite : can not survive without a host i.e. completely adapted for parasitic existence.
· Opportunistic parasite : produces disease only in immunodeficient or immuno-suppressed patients (AIDS).          In immunocompetent individuals the organisms may exist in latent form producing no symptoms.
· Coprozoic or spurious parasite  foreign organisms which have been swallowed merely pass along alimentary canal of man (without establishment) to be recovered in faeces.
     Types of hosts:
· a-Definitive or final host : host with adult stage or sexually reproducing forms of the parasite.
· b-intermediate host : host with the larval stage or asexually  reproducing forms of parasite.
·  c-Reservoir host : animal that harbors the same species of parasite as man . such animal help to maintain the cycle of parasite in nature and act as a potential source for human infection with this parasite.
· d- Vector: an arthropod which carries the parasite from one host to another.
    zoonosis 
· Disease transmitted from animals to man are known as zoonotic diseases
Mode of parasitic infections:
· Congenital from mother to foetus.
· Direct contact through the skin or sexually.
· Ingestion of contaminated food and 
· water or undercooked meat in which the infective stage has developed.
· Penetration of the skin due to contact with infected soil or water stream.
· Inhalation of dust carrying the infective stage of parasite.
· Vectors: through the bite or faeces of infected vector or by swallowing the vector.
· Autoinfection: occurs when infective stages are carried from faeces to mouth of patient. 
Important terminology
· Prevalence  =  % of infection. 
· Intensity   =  number of parasite in the host. 
· Incidence   =  % of new infection
Endemicity
· Endemic infection :  when a steady rate of parasitic infection is prevalent all year around in a particular area causing a low rate of morbidity in population of this area. 
· Hyper-endemic infection : when prevalence is high causing a high rate of morbidity. 
· Epidemic infection :  when there is a sharp increase in the incidence ,prevalence and morbidity rates . Epidemic outbreaks are usually due to introduction of a new parasite or vector in a non immune population. 
· Sporadic infection :  when a parasite appear occasionally in one or few members  of a community.
Source of parasitic infection
· Food -meat  
             ( T.saginata, T. spiralis)
                 -vegetables 
             (Ascaris, E.histolytica)
· Water  - protozoal cysts
                     (E.histolytica, Cryptosporidium) 
                     - cercaria (Schistosoms)
                    - cyclops (D.medinensis) 
· Soil      contaminated with faeces 
Ancylostoma ,Ascaris ,Strongyloides, Giardia .
· Association with domestic animals
         -dog :(hydatid disease ,toxocariasis ,leishmania)
         -cat  : (Toxoplasma oocyst).
· Arthropods :  
       Blood sucking
     	  (malaria, filarial, trypanosome,   leishmania).
       Mechanical transmission  
   	 (ova, protozoal cysts)
     Myiasis 
     	  (invasion of tissue by larvae of flies)
· Blood transfusion : 
 (erythrocytic stages of Plasmodium).
· Congenital transplantation : (toxoplasma, Plasmodium).
· Sexual intercourse  : (Trichomonas vaginalis, Phthirus pubis).
· Inhalation of dust  : 
  	 (Enterobius ova). 
Parasites  
     - Helminthes 
     - Protozoa
	Protozoa
	helminthes

	Unicellular
   Single cell for all function
	Multicellular 
   Specialized cells

	Amoebae:
 move by pseudopodia.
  Flagellates:
 move by flagella.
  Ciliates :
 move by cilia 
  Apicomplexa 
         (sporozoa)  Tissue  
                      parasites
	Round worms 
     (Nematodes)   
 cylindrical, unsegmented 
   Flat worms
 1-Trematodes:
   leaf-like, unsegmented.
 2-Cestodes:
   tape-like, segmented


[image: Go to fullsize image][image: http://www.med-chem.com/Para/Prob%20of%20Month/IMAGES/Ascaris%20adult%200072%20-%20COLOR.jpg]
HELMINTHES
· Round worms (nematodes):
  Elongated, cylindrical, unsegmented. 
· [image: ts2.jpg (47071 ז½ک]Flat worms:
-Trematodes: leaf-like, unsegmented.
- Cestodes    : tape-like, segmented

[image: http://www.med-chem.com/Para/Prob%20of%20Month/IMAGES/Ascaris%20adult%200072%20-%20COLOR.jpg]Round worms



Common intestinal nematode infection:
· Enterobius (Oxyuris) vermicularis    (Pinworm,seatworm,threadworm)
· Trichuris trichiura (whipworm)
· Ascaris lumbricoides (roundworm)
· Ancylostoma duodenale& Necator americanus (hookworm)
· Strongyloides stercoralis 
Nematodes
 General features:
1.  Elongated worm, cylindrical, unsegmented  and tapering at both ends.
2.  Variable in size, measure less than 5mm~as long as 100cm.
3.  Sex separate and male is smaller than female
Location of Nematodes:
    Intestinal:
·   Small intestine:
Ascaris, Ancylostoma, Strongyloides 
·   Large intestine:
Enterobius, Trichuris 
In Tissue
· W.Bancrofti : lymphatic system 
· O.Volvulus & Loa loa , D.medinesis: subcutaneous tissue. 
· Trichinella (larva): muscle, brain, lung. 
· Toxocara canis : non human species larva carried in blood to liver, lung ,brain, eye….
Enterobius vermicularis 
( Pinworm, seat worm,threadworm) 
· Found all over the world.
· Adult found in cecum and appendix from which female migrate to rectum.
· It can seen by naked eye as white thread ±1cm.
· [image: ]Male smaller than female with coiled tail ±0.5cm.




[image: Enterobius_LifeCycle][image: ]
[image: http://www.mt.mahidol.ac.th/eLearning/Parasite/Para%20pic/Enterobiasis%20egg1.jpg]Pathology
· Majority of infection is asymptomatic 
· Main clinical presentation pruritus ani , perianal  excoriation.
· Many cases presented by appendicitis.
· [image: http://www.med-chem.com/Para/prob%20of%20month/IMAGES/Enterobius,%20whole%20worm.jpg]Ectopic enterobiasis occurs in female when invade valva and vagina result in valvovagintis 
· Usually accompanied by insomnia, anorexia,loss of weight and concentration
 Treatment:
   Albandazole  for whole family. 

[image: ]Diagnosis
[image: Trichuris_trichura01]Trichuris trichiurs     (Whipworm)
World wide ,common in poor sanitation.
· It coexists with Ascaris because of similar requirement. 
· Adult live in large intestine especially caecum and appendix – in   heavy infection the whole length of large intestine affected. 
· Male and female worm have narrow  anterior portion penetrate the  
[image: Trichuris_trichura01]               intestinal mucosa.

                                    Embryonated egg                                                   unembryonated egg
                                       Infective stage                                                           Diagnostic stage[image: http://www.path.cam.ac.uk/~schisto/Pictures/Eggs/Other_helminth_eggs/Trichuris.egg][image: parasi11]



Pathology 
· light infection    : asymptomatic
· heavy infection  :abdominal pain ,bloody diarrhea. 
· Rectal prolapse in children is a common complication. imp
  Diagnosis: egg in stool characterized by its barrel  shape with mucoid plugs at each pole .
 Treatment  :Albendazole. 
[image: http://www.nematodes.org/nematodeESTs/species/ALC.jpg]Ascaris lumbricoides  (roundworm)
· The commonest humen helminthes infection.
· Found in jejunum and upper part of ileum.
· Female ±20 cm longer than male ±10 cm
· Feed on semidigested food.
[image: XF15-21]
[image: http://www.ce.berkeley.edu/~nelson/ce210a/Ascaris/A.suum.06.jpeg]





                        Infective stage                                                                   Diagnostic stage
                      Embryonated egg                                                               Unembryonated 
[image: A. lumbricoides fertilized egg][image: http://www.med-chem.com/Para/Prob%20of%20Month/IMAGES/Ascaris%20egg%20fert%202%20in.jpg]




[image: ][image: 5AG000_Asca-lumb_lifecycle0_www-medicine-mcgill-ca_MX]
[image: ]Pathology: 
   1-Adult worm                 
·    Light infection asymptomatic.
·   Heavy infection may cause intestinal obstruction 
·    Migrating adult to bile duct may cause jaundice 
 2-Larvae:   Loefflers syndrome :   
  Pneumonia,cough with bloody sputum, Eosinophilia, urticaria 
[image: http://www.path.cam.ac.uk/~schisto/Pictures/Nematode_pics/Hookworms/Ancylostoma_skin]
[image: http://www.path.cam.ac.uk/~schisto/Pictures/Nematode_pics/Hookworms/H.larvae_skin]





Loeffler`s syndrome:  Larvae in lung  pneumonia, cough ,bloody sputum   
Diagnosis  : - eggs in stool.
                 - larvae in sputum.
Treatment:  albendazol
Hook warms  
   Ancylostoma dudenale &  Necator americanus 
· The commonest cause of anemia.
· Found in small intestine mainly jejunum.
· Its buccal capsule (mouth) lined with hard hooks, triangular cutting plates and anticoagulant glands


[image: http://www.path.cam.ac.uk/~schisto/Pictures/Nematode_pics/Hookworms/Ancylostoma][image: hook_InSitu]




[image: ancy2a][image: http://www.path.cam.ac.uk/~schisto/Pictures/Nematode_pics/Hookworms/Necator]
1- Buccal cavity with intestinal mucosa       
2-Buccal cavity with teeth & cutting plates anemia
[image: Ancylostoma_duodenale][image: Ancylostoma_duodenale]






Pathology & Clinical Picture
 i-At the site of entry of larvae 
       ( ground itch).
ii-Migration phase of larvae:
   cough with bloody sputum pneumonia   
    (loeffler`s syndrome) 
      eosinophilia, urticaria.
 - Adult worm:  
· low worm burden: no symptoms.
· Moderate to heavy burden: epigastric pain vomiting ,simulating duodenal ulcer hemorrhagic enteritis.
· Protein loss: hypoproteinaemia edema.
· Anemia: due to withdrawal of blood by parasites and hemorrhage from punctured 
· [image: ] sites lead to sever anemia =  microcytic hypochromic .
· Diagnosis: -Eggs in stools.;
     -occult blood (+)
· Treatment: Albendazol 
[image: ]Strongyloides stercoralis
· Widely distributed in tropical region worldwide .
· fetal opportunistic in immuno- compromised host.
·  it is smallest pathogenic nematodes ±2.5mm.
· adult live in mucous membrane of duodenum, jejunum rarely m.m.of bronchus.
Pathology and clinical picture:
· 1-Cutaneous little reaction on penetration.
·  Sever dermatitis at perianal region in case of external autoinfection.
· 2- Migration :same as hook worms .
· 3- Intestinal: inflammation of upper intestinal mucosa, diarrhea, upper abdominal pain colicky in nature.

Disseminated strongyloidiasis 
  in patient with immuno-deficiency 
  -uncontrolled diarrhea , granulomatus changes , necrosis, perforation, peritonitis, death.
[image: ][image: ]- Invation of liver, lung and brain
[image: ]








Diagnosis
·  Stool examination 
(rhabditiform larvae diagnostic stage)
·  Duodenal aspirate& tissue biopsy  for larvae
Treatment: albandazole

- Opportunistic parasite.  in (immunocompromised)
- Facultative parasite. (parasitic and free)
- Autoinfection (perianal skin, intestine).
[image: Copy of fig86_7[1]]- Can be diagnosed by duodenal  aspirate.
[image: http://www.ratsteachmicro.com/Assets/Helminths/Nematodes/chart.JPG]











Tissues   Nematodes

Commen tissue nematodes
· Toxocara canis (dog round worm) 
· larvae  in organs (liver, brain, eye)  causing visceral larva migrans.imp
· Trichinella spiralis Adult in small intestine Larva in tissue  (mainly in muscles) 
· Dracunculus medinensis  (guinea worm) adult female in SC tissues.
·  Filarial worm (adult worm + microfilaria) 
Filarial worms
· Onchocerca volvulus 
  Adults in SC swellings ,Microfilaria mainly in skin, in eye causing River blindness.
· Wucheraria bancrofti, Burgia malayi&  B.timori :Lymphatic filariasis 
    (adult in lymphatic ,and  microfilaria in blood )
· Loa loa adult in sc and subconjanctival tissues,causing calabar swelling  
·  microfilaria in blood
[image: tcanis_1]Toxocara canis





· Similar to human ascaris but with alternative pathways. Larvae do not develop to adult in human but migrate continuously in viscera and encapsulate causing tissue damage. (parasitic granuloma)
· Many puppies are born infected with T. canis. 
· T. canis and T. cati may cause visceral larvae migrans in children who eat soil contaminated with (embyronated) infected eggs.
[image: http://medic.stup.ac.ru/lib/atlas/Toxocara%20canis.files/image011.jpg][image: p18]








[image: Toxocara canis life cycle]









[image: http://images.google.com.sa/images?q=tbn:xBTDZs3rdrC_CM:http://medic.stup.ac.ru/lib/atlas/Toxocara%2520canis.files/image017.gif][image: 62][image: ][image: http://www.cdfound.to.it/img/cara5.jpg][image: http://images.google.com.sa/images?q=tbn:fCkb9mSCw4PD3M:http://www.mona.uwi.edu/lifesciences/Projects/strongyloides.gif][image: http://www.cdfound.to.it/img/cara2b.jpg][image: http://www.cdfound.to.it/img/cara2.jpg]Pathology
Eosinophalia, hepatomegaly, retinitis.
Diagnosis : serology, biopsy.
Treatment : albendazole 
Trichinella spiralis



[image: tspirlrv][image: tspirlrv]





[image: p10]Pathology: 
· Adults – mild gastroenteritis
  (nausea, dysentery, colic).
· [image: http://www.neuro.wustl.edu/neuromuscular/pics/biopsy/inflammation/trichina/Trichinella_LifeCycle.gif]Larvae 
 -fever, pain in muscles( myositis), swelling,
 - nervous ,pulmonary and cardiac disorders.



[image: http://www.med-chem.com/Para/prob%20of%20month/IMAGES/Trichinella%20cyst.jpg][image: p11]
[image: http://www.fotonatura.org/miembros/fotos/usr14552/Trichinella-spiralis-.jpg]

· Diagnosis
 - by muscle biopsy   (microscopic observation), 
 - serology.
· Treatment:  Albendazole or mebendazole+corticosteroids 

Management:
· Prevention – 
-cook meat thoroughly (pigs), 
-cook garbage fed to pigs, 
-salting will not kill juveniles, proper freezing will.
· Relieve symptoms with analgesics and corticosteroids (albadazole)                








Wucheraria bancrofti[image: wuchfem]
· [image: p12]Wuchereria bancrofti, Brugia malayi 
· Disease - filariasis, elephantiasis

[image: (Wuchereria bancrofti) microfilaria in blood  ]
[image: bmaldoubleg]
Worms restrict normal flow of lymph and result in swelling, fibrosis and eventually secondary infections in the affected tissues (usually legs and groin).
· Lymphatic filariasis 
[image: http://www.math.smith.edu/~sawlab/fgn/gifs/wucheleph.gif]   Mainly caused by W.bancrofti, due to adult worms obstructing lymphatic.
 - Acute  : lymphadedenitis, lymphatic varices.
 - Chronic : lymphedema,    hydrocele, chyluria.
· Diagnosis: detection of m.f.in blood in early stage of disease  
     -Blood film , 
     -Knott`s method (concentration of 1ml of blood) best at 10 pm to 2 am 
      (nocturnal periodicity).
· [image: p15]Treatment: diethylcabamazine 
    (DEC) or ivermectin 
Onchocerca volvulus
Pathology:
· Nodules consisting of collagen fibers surrounding one to several adult worms .
· An allergic dermatitis from toxins released after m.f. die in skin. 
· Blindness following invasion of cornea by m.f. It takes many year to develop, victim are over 40 year. 



· inflammation with the loss of tissue elasticity can lead to protruding lymph glands folded in pockets of skin. This condition is especially prominent in the areas around the scrotum (often called the 'hanging groin' effect) and in severe cases is classified as minor elephantiasis 
[image: http://www.emedicine.com/derm/images/19562_19561956der0154-02.jpg]Management:
1. surgery to remove the nodules.
2. Drug therapy kills adults and causes slow disappearance of m.f.
3. Control black flies.(Simulium). 
   Diagnosis: by skin snips it is bloodless snips. 


Loa loa
· [image: l_riverblindeye]Common name - eye worm 
· Disease - loiasis, loaiasis 
· Intermediate host is deer fly (Chrysops). 
· Diurnal periodicity.
· [image: loafly]In Africa.
[image: loa][image: http://www.stanford.edu/class/humbio103/ParaSites2006/Loiasis/Images/loa_loa_eye.gif]






	

[image: p14]
Diagnosis
·  Is by finding m.f.in blood during day time (diurnal periodicity).
[image: calabar.jpg (226500 bytes)]  Treatment
· Surgical removal of swellings.
· Chemotherapy
  diethyl-carbamazine (DEC) or  ivermectin 
Dracunculus medinensis
· Common name: Guinea worm, medina worm, serpent worm
· Adult females in subcutaneous tissues of the legs and arms.
· Ulcer forms over nematod ,uterus ruptures and discharge larvae into water.
· Larvae ingested by intermediate host (cyclop)
· Cyclop swallowed by man, migrate via lymph system ,develop to adult in subcutaneous tissues 
Pathology:
· None - until blister forms and toxic fluids result in - 
· a rash accompanied by severe itching 
· nausea , vomiting ,diarrhea, dizziness. 
· Secondary bacterial infections of opening are possible. 
[image: p17]


	
Management: 
· Filter or boil water, or treat with chlorine to kill intermediate host. 
· Avoid bathing or wading in drinking water. 
· Remove worms by extraction or with surgery. 
· Drug therapy. 
Feature of human intestinal nematodes
· Adult live in intestinal tract.
·  Female are oviparous i.e. lay eggs.
· Humans are host of major intestinal  nematodes of medical importance.
· Most species are spread by fecal pollution of soil. soil transmitted disease 
· larvae (free or in egg) develops to its infective stage in soil. 
· Infection by
 - swallowing of infective eggs .    (A.lumbricoides,T.trichiura,  E.vermicularis)
 - or penetration of skin by  infective larvae.  (Hook worms,  S.stercoralis) 
· Larvae of A.lumbricoides S.stercoralis and Hookworms (under go heart to lungmigration).
·   flariform larvae is infective stage of S.stercoralis and  Hookworm by penetration of skin.
  Rabditiform larvae is used to describe larvae that hatch from egg in intestine (S.stercoralis ) or in soil in (hook worms)  .  
Laboratory confirmation:
·  A.lumbricoid, T.trichiura, and Hookwormsis by finding eggs in feces and with S.stercoralis by finding larvae in stool.
·   E.vermicularis by scotch tape from skin around anus.
· Some time worms of A.lumbricodis and E.vermicularis can be recovered in stool. 
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HealthMap Programme & CTD/DRA, Geneva: WHO.)
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By unertiizea
Adult worms1 live in the small intestine. Mature females produce eggs, up to 240,000 per
day, which are passed with the feces 2. Fertiie eggs develop an embryo and become
infective in 18 days to several weeks 3, depending on the environmental conditions.
(optimum: moist, warm, shaded soil). After infective eggs are swallowed 4, the larvae
hatch 5, invade the intestinal wall, and are carried in the blood system to the lungs &
The larvae mature further in the lungs (10 to 14 days), penetrate the air-sac walls, ascend
the air tubes to the throat, and are swallowed 7. Upon reaching the smallintestne, they.
develop into adult worms 1. It takes 2 to 3 monihs from swallowing an infective egg to
develope mature adult worms. Adult worms can live 1 10 2 years. (CDC 1998)
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Pathology and Clinical features

Skin penetration by larvae may cause local irritation.
Migrating larvae can cause pneumnitis, and ectopic larvae

can sometimes be found in the brain and other viscera. A

characteristic serpiginous urticarial rash (larva currens) is
scen on the trunk and buttocks.
Established infection may have no signs or symptoms, or
+ presentwith larva currens alone. Diarrhoea, abdominal pain,
bloating and sometimes malabsorption can be found.
‘The Strongyloides hyperinfection syndrome results from
massive autoinfection with filariform larvae in the presence
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include steroid and /or cytotoxic therapy, HTLV1 infections,
HIV infections, malignancy, severe malnutrition and other

severe systemic disorders. Clinical features include diarrhoea,

gastrointestinal haemorrhage or perforation, pneumonitis,
Gram-negative bacterial meningitis or septicacmia with high
mortality

Distribution

70 million infected worldwide.
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Phasmid Nematodes
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Trichinella spiralis
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Laboratory diagnosis

Eosinophilia and high serum CPK in the acute phase. At the
encystment stage, use muscle biopsy, muscle crush preparation
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Pathology and Clinical features

Dissemination

Localization

4

Organization

Intestinal inflammation leading to diarrhoea
Inflammatory response leading to periorbital oedema,
haemorrhages under nails, muscle pains and myacarditis

Migration may occur through any tissue but larval encystment
s only in striated muscle. A granulomatous response dexelops
elsewhere

Especially muscles of respiration and tongue. Long term:
eventual fibrosis and degeneration, resulting in calcification.

Laboratory diagnosis

Atthe diarrhocal stage, adults and larvae may be found
‘accasionally in faeces. Eosinophiliais high. At the encystment
stage, use muscle biopsy, muscle crush preparation and
serology (IFAT or ELISA)
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Wauchereria bancrofti (filariasis)
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Pathology and Clinical features

Adult worms in the lymphatic channels cause proliferation
of the lining of the endothelium. Surrounding infiltration of
cosinaphils, macrophages, lymphacytes and giant ells causes.
ilarial granulation tissue leading to obstruction, secondary
infection, ibrosis and calcification. The results of this are acute
Iymphangits, larial abscess, lymphadenopathy, elephantiasis,
hydrocoele and chyluria. Tropical pulmonary eosinophilia
(TPE) occurs in individuals who are hyper-responsive o filarial
antigens, giving rise to nocturnal cough, wheeze and low-
grade fever.
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90 million infected worldwide.

Laboratory diagnosis

Eosinophilia
Microfilariae are found in peripheral blood collcted between
10pm and 2am, or at midday for W, brncrofi wr pacifica. Thick
blood films are examined stained or unstained, concentration
by Knotts method will incrense sensitivity: Filraion of cirated

blood Ehrough a5 micron pore size polycarbonate membrane:
s the method of choice,
Microfilariae can also be found in chylous exudate, chylous
urine and in hydrocoele fluid.
Serology. ELISA s of use. Patients with TPE have high
ilarial antibody levels. A specific W, bancroft antigen
immunochromatographic test s now commercially available
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% Pathology and Clinical features. Distribution
Fibrous nodules develop round the adult worms, especially 17 million infected worldwide.
3 over theiliac crests. There may be some lymphatic obstructon;
= elephantiasis has been noted in Africa. The mcrofilariac cause
- itching, excoriation, urticaria, depigmentation, lichenification,
= ‘sowda’ and lymphadenopathy. When invading the eye, they *
- can cause inflammatory lsions n any partof the eye such as

sclerosing keratits, choroidoretinits and optic atrophy.
Blindness may enstie.

Where microfilariac cannot be demonsirated, a Mazzotts
test (DIC provocation test) can be useful.

Laboratory diagnosis

Eosinophilia.
= Adult worms can be detected in excised nodules,
: microfilariae in the anterior chamber of the eye (slit lamp),
] skin snips and rarely in blood and urine.
g Specific serodiagnosis by ELISA and PCR for parasite DNA
] on skin samples i in use. -
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Pathology and Clinical features / .

Transient subcutaneous (Calabar) swellings due to
hypersensitivity to adult excretory products

‘The adult worm may appear under the conjunctiva and can
be removed surgically: Symptoms include fatigue, chronic
pruritus, rarely encephalopathy or nephropathy;

Laboratory diagnosis
Eosinophila.

Microfilariae are found in blood by day (between noon and
1400 hours). Nuclepore membrane filtration or centrifugation 3
after lysis of the blood (Knott's method) can be sed.

Serology. ELISA detects antibodies to filarial antigens but
is non-specific I
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