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    Introduction 

   Welcome to the Second Year-Semester Two in the General Nursing Program: 

Course: Medical Microbiology II, is one of the Nursing course for the general 

nursing curriculum. The syllabus attached is designed to provide each student with an 

explanation to the course content. Unite objective are required reading materials for the 

course. 

Instructions for use of Student's Course Books 

 Each Class Session identifies the content that will be covered in that class and the 

activities expected by the students. 

 During the Class Session, ask for explanations of term that are not clear. 

 You are advised to participate in class room discussion. 

 You are advised to complete she study Questions given at the end of each unit that 

will help you to fully understand the course material. 

 You are advised to complete the laboratory requirements for this course. 

Course Overview 

Medical Microbiology (11) 

1. Course Title: Microbiology (11) 

2. Course Number:  Course ( 2 )2012-2013  Microbiology (11) 

3. Credit Hours:  

 Total    ( 3 ) credits:                                

           Theory   (2 ) credits 

   Lab. (2 ) credits 

   Clinical (1) credits 

4. Course Calendar:   
                    Total     (4) hours weekly of (15) weeks: 

  Theory (2 ) hrs. 

  Lab.   (2)  

5. .Placement: Second Year / Second semester 
 

6. Course Description: 
This course is designed to provide the nursing students with basic theoretical  

and laboratory knowledge in microbiology Parasitology  (parasites),Virology , 
(Viruses) Mycology (Fungi),. The theoretical knowledge is: Introduction,   

          the biology of microorganisms, , viruses and pathogenic viruses, fungi  

           and pathogenic fungi. 

 



3 
 

 

 

7. Course Objectives: 
       At the end of the course the student will be know: 

1. The types of microorganisms/ Parasitology (parasites), Virology, (viruses) 

Mycology (Fungi), Hospital acquired infection the cause infectious diseases, 

general description of 

2.  diagnostic methods and interpretation of the laboratory findings in order to make 

the ultimate diagnosis. 

3. How to use the microscope and the slide preparation processes. 

4. Collection of clinical specimens and disposal of contaminated materials. 

 

8. Course Outline:  
 

Part I: Parasitology 
1.1. Introduction to Parasitology  

Host-parasite relationship 

Classification of parasites 

Protozoa and flagellates  

1.2. Protozoa 

Entameobahistolytica, Entamoebacoli (Morphology, habitat, epidemiology, 

pathogenesis, methods of transmission, diagnosis, control and treatment)Intestinal 

flagellates. 

Giardia lamblia (Morphology, habitat, epidemiology, pathogenesis, methods of 

transmission, diagnosis, control and treatment) 

 

1.3. Atrial flagellates 

Trichomonas vaginalis (Morphology, habitat, pathogenesis, methods of transmission, 

diagnosis and treatment) 

1.4. Tissue flagellates 

      Leishmania spp. (Morphology, habitat, epidemiology, and pathogenesis, methods   

      of transmission, diagnosis, control and treatment for each species). 

 

1.5. Sporozoa 

Plasmodium spp. (Morphology, habitat, epidemiology, pathogenesis, methods of 

transmission, diagnosis, control and treatment) 

Toxoplasma gondii (Morphology, transmission, pathogenesis, diagnosis, control and 

treatment) 

 

 1.6. Helminthes 

Cestoda taeniasagenata, Hymenolepis nana and   

Echinococcusgranulosus (Morphology, habitat, epidemiology,  

Pathogenesis, methods of transmission, diagnosis, control and treatment. 
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1.7. Trematoda 

1.7.1. Schistosomahaematobium, Schistosomamansoni, Schistosomajaponicum 

(Morphology, habitat, epidemiology, pathogenesis, methods of transmission, 

diagnosis, control and treatment) 

1.7.2. Nematoda 

Ascarislumbricoides, Ancylostoma duodenal, Trichuristrichura, 

Enterobiusvermicularis (Morphology, habitat, epidemiology, pathogenesis, methods 

of transmission, diagnosis, control and treatment). 

Part II: first exam 

Part III: Virology 

3.1. General properties of viruses: 
       Viroids, Prions 

3.2. Classification of viruses: 
Viral Genetics, Multiplication of viruses, Viruses Effects on Cells, Viral 

Pathogenesis 

3.3. Persistent Viral Infections: 

 Common routes of viral infection in human Influenza Viruses (Important 

Properties, Transmission and Epidemiology, Pathogenesis, Clinical Findings, 

Laboratory Diagnosis, Treatment and Prevention). 

3.4. Measles virus: 
(Important Properties, Transmission and Epidemiology, Pathogenesis, Clinical 

Findings, Laboratory Diagnosis, Treatment and Prevention) 

Mumps virus (Important Properties, Transmission and Epidemiology, Pathogenesis, 

Clinical Findings, Laboratory Diagnosis, Treatment and Prevention) Rubella 

(Important Properties, Transmission and Epidemiology, Pathogenesis, Clinical 

Findings, Laboratory Diagnosis, Treatment and Prevention). 

 

3.5. AIDS: 

 (Important Properties, Transmission and Epidemiology, Pathogenesis, Clinical 

Findings, Laboratory Diagnosis, Treatment and Prevention). 

 

3.6. Rotaviruses: 

     (Important Properties, Transmission and Epidemiology, Pathogenesis, Clinical 

Findings, Laboratory Diagnosis, Treatment and Prevention) 

       Human Cancer Viruses (General Features of Viral Carcinogenesis, Multistep 

Carcinogenesis) 

 

http://gsbs.utmb.edu/microbook/ch043.htm
http://gsbs.utmb.edu/microbook/ch042.htm
http://gsbs.utmb.edu/microbook/ch044.htm
http://gsbs.utmb.edu/microbook/ch045.htm
http://gsbs.utmb.edu/microbook/ch045.htm
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3.7. Hepatitis A Virus: 

(Important Properties, Transmission and Epidemiology,  

Pathogenesis, Clinical Findings, Laboratory Diagnosis, Treatment  

and Prevention). 

 

        Hepatitis B Virus: 
           (Important Properties, Transmission and Epidemiology,  

           Pathogenesis, Clinical Findings, Laboratory, Diagnosis, Treatment and Prevention) 

   Hepatitis C Virus: 

(Important Properties, Transmission and Epidemiology,  

Pathogenesis,  

Clinical Findings, Laboratory Diagnosis, Treatment and Prevention). 

   Hepatitis D Virus : 

(Important Properties, Transmission and Epidemiology,  

Pathogenesis,  

Clinical Findings, Laboratory Diagnosis, Treatment and Prevention). 

   Hepatitis E Virus 

Part IV: second exam 

Part V: Mycology 

5.1. Introduction: 

  (Structure and Growth, Comparison of fungi and bacteria, Pathogenesis,  

   Fungal Toxins and Allergies) Antifungal Agents 

5.2. Classification of Fungal Infections: 

   (Superficial mycoses, Coetaneous Mycoses, Subcutaneous Mycoses,  

   Systemic Mycoses, Opportunistic mycoses) 

 

Part VI: Hospital acquired infection 
  6.1. Introduction to Hospital acquired infection (nosocomial infection). 

 Colonization and Infection 

 Factors predisposing to hospital infection 

 Sources and transmission of hospital acquired infection, 

 Mode of transmission of hospital acquired infection 

 Hospital acquired infection problems. 

  6.2. Microorganisms cause hospital acquired infection problems. 

 The Problem of Antimicrobial Resistance. 

 Infections with multidrug resistant organisms in hospital. 

 The Principles of Infection Prevention and Control. 

   

 

http://gsbs.utmb.edu/microbook/ch076.htm
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Guidelines for writing the paper 

 Write a 100- 150 word paper explaining one of the above concept. Give illustration 

where required. 

 Contents of the student course book are not allowed to used. 

 Use at least three references from the library.  

 You are free to use any other resources for completion of this paper. 

 A list of references should be provided as policy. 

 Type the report, Font style: Time New Roman, size,14. 

 Use A4 Plain paper to print the report. 

 Copy- paste strategy will never accepted. 

 The paper is due as per the teacher's request. 

           Criteria for evaluation of Written Paper 

SN Criteria Marks 

1. Introduction  1 

2. Contents with illustration 5 

3. Conclusion 1 

4. Tile page 1 

5. References/Resources used 1 

6. Organization ,Neatness, Language 1 

Total 10 

 

 

Prepared by: 
 

Dr Ismail Ibraheem Daood / Assistant Prof.  

Dr Bushra Hassan Saeed / Assistant Prof. 

Dr Farh Mohammed Gazal/ Assistant Prof. 

College of Nursing 

Date prepared: February - 2019 
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Parasitology                                
                                                                          Dr Farah M Gazal   

CHAPTER 1  

 

 Introduction 
   

 Parasitology, the study of parasitesand their relationships to their hosts, 

 Medical parasitology is the science that deals with organisms living in the human    

 body (the host) and the medical significance of this host-parasite relationship. 

 

Association Between Parasite And Host 
     A parasite is a living organism, which takes its nourishment and other needs from    

    a host. 

 

Types of parasites:  

 Ectoparasite – a parasitic organism that livesoutsideon the surface of the 

body,(infestation) e.g. lice, ticks, mites . 

 Endoparasites – parasites that live inside the body of their host,(infection) 

                              e.g. Entamoeba  histolytica. 

 Obligate Parasite - This parasite is completely dependent on the host during a 

                              segment or all of its life cycle, e.g. Plasmodium spp. 

 Facultative parasite – an organism that exhibits both parasitic and non-parasitic 

modes of living and hence does not absolutely depend on the parasitic way of  life, 

but is capable of adapting to it if placed on a host.  

 Accidental parasite – when a parasite attacks an unnatural host and survives. e.g. 

Hymenolepis diminuta (rat tapeworm). 

 Erratic parasite - is one that wanders in to an organ in which it is not usually 

found. 

                           e.g. Entameoba histolytica in the liver or lung of humans. 

 

      Most of the parasites which live in/on the body of the host do not cause disease 

    (Non-pathogenic parasites). In Medical parasitology we will focus on most of the    

    Disease causing (pathogenic) parasites. 

    Parasitologists differentiate among various types of hosts according to the role the    

     host plays in the life cycle of the parasite. It is an organism harboring a parasite. 
 Definitive host – a host that harbors a parasite in the adult stage or where the 

parasite undergoes a sexual method of reproduction. 

 Intermediate host - harbors the larval stages of the parasite or an asexual cycle of 

development takes place. In some cases, larval development is completed in two 

different intermediate hosts, referred to as first and second intermediate hosts. 

 Paratenic host – a host that serves as a temporary refuge and vehicle for reaching 

an  obligatory host, usually the definitive host, i.e. it is not necessary for the 
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              completion of the parasites life cycle. 

 Reservoir host – a host that makes the parasite available for the transmission to 

 

             another host and is usually not affected by the infection. 

 Natural host – a host that is naturally infected with certain species of parasite. 

 Accidental host – a host that is under normal circumstances not infected with the 

parasite. 

 Vectorhost: an arthropod or other living carrier that transports a pathogenic 

organism from an infected to a non-infected host. This can be passive transport or 

as an essential host in the life cycle of the pathogenic organism (i.e. a biologic 

vector).  

 Carrierhost: a host that harbors a parasite but exhibits no clinical signs or 

symptoms.  

 Zoonosis: Disease transmitted from animals to man are known as zoonotic 

diseases 

 

Symbiotic relationships: 

 
     The following are the three common symbiotic relationships between two    

     organisms: 

 

Mutualism: 

  An association in which both partners are metabolically dependent upon 

each other and one cannot live without the help of the other; however, none of the 

partners suffer any harm from the association. One classic example is the relationship 

between certain species of flagellated protozoa living in the gut of termites. The 

protozoa, which depend entirely on a carbohydrate diet, acquire their nutrients from 

termites. In return they are capable of synthesizing and secreting celluloses; the 

cellulose digesting enzymes, which are utilized by termites in their digestion. 

 

Commensalism:  
  An association in which the commensal takes the benefit without 

causing injury to the host. E.g. Most of the normal floras of the humans’ body can be 

considered as commensals. 

 

Parasitism: 
 An association where one of the partners is harmed and the other lives at the expense of 

the other. E.g. Worms like Ascaris lumbricoides reside in the gastrointestinal tract of 

man, and feed on important items of intestinal food causing various illnesses. 

Effect of Parasites on the Host 
The damage which pathogenic parasites produce in the tissues of the host may be 

described in the following two ways; 
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(a) Direct effects of the parasite on the host 
• Mechanical injury - may be inflicted by a parasite by means of pressure as it grows 

larger, e.g. Hydatid cyst causes blockage of ducts such as blood vessels 

producing infraction. 

 

 

• Deleterious effect of toxic substances- in Plasmodium falciparum production of 

toxic substances may cause rigors and other symptoms. 

• Deprivation of nutrients, fluids and metabolites -parasite may produce disease by 

competing with the host for nutrients. 

 

(b) Indirect effects of the parasite on the host: 

  Immunological reaction: Tissue damage may be caused by immunological 

response of the host, e.g. nephritic syndrome following Plasmodium infections. 

Excessive proliferation of certain tissues due to invasion by some parasites can 

also cause tissue damage in man, e.g. fibrosis of liver after deposition of the ova of 

Schistosoma . 
 

 

 

 

          Classification Of Medically Important Parasites 
 

          Sarcodina: pseudopodia, e.g. Entamoeba histolytica 

 Sporozoa: apical complexity, no locomotor apparatus; sexual reproduction,    

                  e.g.,    malaria, toxoplasma  

 Mastigophora: movement with flagella - e.g. Trichomonas, Giardia 

 Ciliophora: movement with cilia, e.g. Balantidium.  
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     Class Sarcodina:- 
1. Entamoeba histolytica 
Disease(s): Amoebiasis, amebic dysentery 

Major organ(s) affected:  Colon, liver 

Transmission mode or vector:  Fecal–oral 

 

 

 

Geographical distribution:  Worldwide, but more prevalent in tropical and developing 

countries, the main source of water and food contamination is the symptomatic carrier 

who passes cysts. The epidemic form is a result of direct person-to-person faecal-oral 

spread under conditions of poor personal hygiene. Symptomatic amoebiasis is usually 

sporadic. 

 

Motility is accomplished by extension of pseudopodia (―false foot‖) 

 

Morphology:- 
(a) Trophozoites 

  Viable trophozoites vary in size from about 10-60μm in diameter. Motility is rapid, 

progressive, and unidirectional, through pseudopods. The nucleus is characterized by 

evenly arranged chromatin on the nuclear membrane and the presence of a small, 

compact, centrally located karyosome. The cytoplasm is usually described as finely 

granular with few ingested bacteria or debris in vacuoles. In the case of dysentery, 

however, RBCs may be visible in the cytoplasm, and this feature is diagnostic for 

E.histolytica.Found in colon, tissues, and in fresh diarrheal stool  

 

      (b) Cyst 

 Cyst – this is inactive form that is relatively resistant to unfavorable environmental 

conditions, Found in the lumen of the colon and passed with non-diarrheal stools , 

Survives up to 30 days outside  human body.  The immature cyst has inclusions namely; 

glycogen mass and chromatoidal bars. Mature cyst is about 10-20 μm and has 4 nuclei , 

the glycogen completely disappears; the chromotiodials may also be absent in the mature 

cyst. The cyst excysts to trophozoite on passing through stomach  

 

Life cycle:- 
 E. histolytica exhibits a typical fecal–oral life cycle consisting of infectious cysts passed 

in the feces and trophozoites which replicate within the large intestine. The infection is 

acquired through the ingestion of cysts and the risk factors are similar to other diseases 

transmitted by the fecal–oral route. Contaminated food and water are probably the 

primary sources of infection. The higher prevalence in areas of lower socioeconomic 

status is likely due to poor sanitation and a lack of indoor plumbing. However, E. 

histolytica is rarely the cause of travelers’ diarrhea and is usually associated with long-

term (>1 month) stays in an endemic area. A higher prevalence of E. histolytica infection 
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 is also observed in institutions, such as mental hospitals, orphanages, and prisons, where 

crowding and problems with fecal contamination are contributing factors. A high 

prevalence among male homosexuals has also been noted in several studies. Upon 

ingestion the cysts pass through the stomach and excyst in the lower portion of the small 

intestine. Excystation involves a disruption of the cyst wall and the quadrinucleated 

ameba emerges through the opening. The ameba undergoes a round of nuclear division 

followed by three successive rounds of cytokinesis (i.e., cell division) to produce eight 

small uninucleated trophozoites. These trophozoites colonize the large intestine, 

 

 especially the cecal and sigmoidorectal regions, where they feed on bacteria and cellular 

debris and undergo repeated rounds of binary fission.  

As an alternative to asexual replication trophozoites can also encyst. The factors 

responsible for the induction of encystation are not known. However, it has been 

suggested that aggregation of trophozoites in the mucin layer may trigger encystation. 

Encystation begins with the trophozoites becoming more spherical and the appearance of 

chromatoid bodies in the cytoplasm. Chromatoid bodies are stained elongated structures 

with round ends and represent the aggregation of ribosomes. Cyst maturation involves 

two rounds of nuclear replication without cell division and cysts with 1–4 nuclei are 

found in feces. 

 

  Cysts are immediately infective upon excretion with the feces and will be viable for 

weeks to months depending on environmental conditions. Both mature and immature 

cysts may be passed in faeces. Immature cysts can mature in external environments and 

become infective. 

 

Pathogenesis:- 
  The pathogenesis associated with E. histolytica infection can range from a noninvasive 

intestinal disease to an invasive disease which can also include an extraintestinal disease. 

The noninvasive disease is often asymptomatic, but can cause diarrhea or other 

gastrointestinal symptoms such as abdominal pain or cramps. Most infections will exhibit 

no overt clinical manifestations and self-resolve in a few months. The noninvasive 

infection can also persist as a chronic noninvasive disease or progress to an invasive 

disease in which trophozoites penetrate the intestinal mucosa. This invasive disease can 

become progressively worse and lead to a more serious disease. The amebas can also 

metastasize to other organs and produce an extra intestinal amoebiasis.  

In the invasive disease, trophozoites kill epithelial cells and invade the colonic 

epithelium. The early lesion is a small area of necrosis, or ulcer.   

The clinical syndrome associated with this stage of the disease is an amebic colitis or 

dysentery. Dysentery is characterized by frequent stools containing blood and mucus. 

The lesions start off as a small ulcer of the mucosal layer. The ameba will spread laterally 

and downward in the sub mucosa (beneath the epithelium) and kill host cells . These 

invasive amebas kill and ingest host cells as they are expanding through the submucosa. 

Thus trophozoites with ingested erythrocytes are often evident in the lesions and these 

hematophagous trophozoites are sometimes found in the dysenteric feces. The 
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 trophozoites also replicate at a high rate in the host tissues. However, cyst production 

decreases during the invasive stage of the infection and cysts are never found in the tissue 

lesions. 

Extra intestinal amoebiasis can also progress to an extra intestinal infection. 

Dissemination from the primary intestinal lesion is predominantly via the blood stream. 

Trophozoites entering capillaries in the large intestine can be carried to other organs. The 

liver is the most commonly affected organ and this is probably due to the direct transport 

of trophozoites from the large intestine 

to the liver via the mesenteric blood vessels feeding into the hepatic portal vein . This 

provides a more or less direct connection between the large intestine and the liver in that 

the portal vein drains most of the blood from the cecum and ascending colon. Initially the 

liver lesions are small necrosis which becomes larger abscesses as they expand. These 

hepatic abscesses will continue to enlarge as the trophozoites progressively destroy and 

ingest host cells.  

Hematogenous spread of trophozoites to other sites, such as the lungs or brain, is rare, 

but does occur. The second most common extra intestine asite after the liver is the lungs. 

Pulmonary infections generally result from 

a direct extension of the hepatic lesion across the diaphragm and into 

the pleura and lungs.  

 
Clinical features:- 

        Clinical features vary 

 Intestinal amoebiasis (acute or chronic) :  

         Acute amoebiasis Characterized by dysentery that is bloody, mucus-containing          

          diarrhea accompanied by lower abdominal discomfort, Fever ,Abdominal pain . 

         Chronic amoebiasis Onset of symptoms is gradual with episodes of diarrhea,   

        abdominal cramps , nausea, vomiting , an urgent desire to defecate,  weight loss  

 Amebic abscess – liver most common  

  The most common extra intestinal infection occurs in the liver leading to amebic    

hepatitis, The liver is primarily involved, because trophozoites in the blood are removed 

from the blood by the portal veins. . The right lobe is most commonly involved, thus pain 

in the right upper-quadrant, weight loss, fever and tender enlarged liver. Abscess may 

penetrate the diaphragm and trophozoite may invade the lungs. 

 Brain abscess  

 Lung abscess  

Laboratory diagnosis:- 
In intestinal amoebiasis: 

• Examination of a fresh dysenteric faecal specimen or rectal scraping for 

trophozoite stage. (Motile amoebae containing red cells are diagnostic of amoebic 
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dysentery). 

• Examination of formed or semiformed faeces for cyst stage. (Cysts indicate 

infection with either a pathogenic E.histolytica or non-pathogenic E.coli.) 

 Biopsies can also be examined microscopically for trophozoites.  

 Serology is especially useful for the diagnosis of extra intestinal amoebiasis. 

 

   

Treatment:- 

  Iodoquinol or paromomycin is used to treat asymptomatic infections and metronidazole 

is used for symptomatic and chronic amoebiasis, including extra-intestinal disease 

Prevention and Control:- 

Since transmission takes place via fecal oral route, control measure is 

1. Personal hygiene and proper sewage disposal  

2. Proper treatment of drinking water  

3. Carriers should not be allowed to work as food handlers  

4. Prohibit the use of human feces as fertilizers  

2. Entamoeba coli   
  The life cycle stages include; trophozoite, precyst, cyst, metacyst, and metacystic 

trophozoites. Typically the movements of trophozoites are sluggish, with broad short 

pseudopodia and little locomotion, but at a focus the living specimen cannot be 

distinguished from the active trophozoite of E.histolytica. However, the cysts are 

remarkably variable in size. Entamoeba coli is transmitted in its viable cystic stage 

through faecal contamination. E.colias a lumen parasite is non-pathogenic and 

produces no symptoms. The mature cyst (with more than four nuclei) is the distinctive 

stage to differentiate E.coli from the pathogenic E.histolytica. Specific treatment is not 

indicated since this amoeba is non-pathogenic. The presence of E.coli in stool 

specimen is evidence for faecal contamination. Prevention depends on better personal 

hygiene and sanitary disposal of human excreta. 
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CHAPTER 2 
                                                                          Dr Farah M Gazal                
Class: Mastigophora 
 

Flagellates are unicellular microorganisms. Their locomotion is by lashing a tail-like 

appendage called a flagellum or flagella and reproduction is by simple binary fission. 

There are three groups of flagellates: 

• Luminal flagellates 
Giardia lamblia 

• Hemoflagellates 
   Trypanosoma species. 

   Leishmania species. 

• Genital flagellates 
Trichomonas vaginalis 

 

Luminal flagellates 

Giardialamblia 

disease: Giardiasis 

 

Morphology:- 
 The life cycle consists of two stages, the trophozoite and cyst. The trophozoite is 9-12 

μm long and 5-15μm wide anteriorly. It is bilaterally symmetrical, pear-shaped with two 

nuclei (large central karyosome), four pairs of flagella, two axonemes, and a suction disc 

with which it attaches to the intestinal wall. The oval cyst is 8-12μm long and7-10μm 

wide, thick-walled with four nucleus and several internal fibera? Each cyst gives rise to 

two trophozoites during excystation in the intestinal tract. Transmission is by ingestion of 

the infective cyst. 

Life cycle:- 
  Infection occurs by ingestion of cyst, usually in contaminated water. Decystation occurs 

in the duodenum and trophozoite can attach to the intestinal villi by the ventral sucking 

discs without penetration of the mucosa lining, but they only feed on the mucosa 

secretion. The free trophozoites encyst as they move down stream and mitosis takes place 

during the encystment. The cysts are passed in the stool. Man is the primary host 

although bigs and monkeys are also infected and serve as reservoirs. 

 

Pathogenesis:- 
  Infection with G.lamblia causes mild inflammation of the duodenum mucosa leading to 

hypertrophy and villous flattening damage of the epithelial cells, This results 

malabsorption of food. Children are more affected than adults.  
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Epidemiology:- 
 Giardia lamblia has a worldwide distribution, particularly common in the tropics and 

subtropics. Transmitted by ingestion of contaminated food and water,  uncooked 

vegetables or fruits, or person-to-person spread by the faecal-oral route. The cyst stage is 

resistant to chlorine in concentrations used in most water treatment facilities.  

 

Clinical features:- 
  Symptomatic giardiasis ranges from mild diarrhea to severe malabsorption syndrome. 

Usually, the onset of the disease is sudden and consists of foul smelling, watery 

diarrhea, abdominal cramps, flatulence, and streatorrhoea. Blood & pus are rarely 

present in stool specimens, a feature consistent with the absence of tissue destruction. 

Laboratory diagnosis:-  
Examination of diarrhoeal stool- trophozoite or cyst, or both may be recovered in wet 

preparation. In examinations of formed stool (e.g. in asymptomatic carriers) only cysts 

are seen. Infections can also be diagnosed by enzyme-linked immunosorbent assays 

(ELISAs) and  PCR assays can detect Giardia in clinical samples.  

Serology has been used in epidemiologic investigations and other research. Giardia can 

be cultured in vitro, but this technique is used only in research. 

Treatment:- 
For asymptomatic carriers and diseased patients the drug of choice is  metronidazole. 

Prevention:- 
- Asymptomatic reservoirs of infection should be identified & treated. 

- Avoidance of contaminated food and water. 

- Drinking water from lakesand streams should be boiled. 

- Proper waste disposal and use of latrine. 

                                       

                          

                                      Life cycle of Giardia lamblia 
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   Genital flagellates 

Trichomonas vaginalis 

Disease: Trichomonasis or vaginitis 
 

Morphology:- 

It has Trophozoite stage only 
 15 X 10 μm. 

 pear-shaped organism 

 Twitching jerky motility.  

 One nucleus  

 Axostyle.  

 Four anterior free flagella.  

 Single lateral flagellum runs back along the surface of the cell attaching to 

an undulating membrane (extent ½ way along the cell)  

Life cycle:- 

 The life cycle of T. vaginalis is simple in that the trophozoite is transmitted through   

sexual intercourse  and no cyst form is known. The trophozoite divides by binary fission 

and, in natural infections, gives rise to a population in the lumen and on the mucosal 

surfaces of the urogenital tracts of humans. 

    In females the trophozoite exists free in the vaginal cavity or adherent to the 

epithelium without invasion, but with symptoms . 

 In male the trophozoite lives in urethra, prostate and epididymis but with no 

symptoms!! 

 
 Pathogenesis:- 

I-in woman: 

 50-90% symptomatic.  

 Vaginitis, vulval irritation and dysuria (the parasite is non-invasive).  

 Usually with alkaline vaginal discharge (frothy and greenish yellow) with 

large numbers of neutrophils (leucorrhoea).  

II- in men: 

 The majorities are asymptomatic.  

 In some cases: urethritis, epididymitis, prostatitis and dysuria.  

III- in infant and children: 

 In 5% of female babies born (naturally) to infected mother.  

 In children the parasite can be transmitted due to sexual abuse by infected 

adult.  

Those with trichomonasis are at high risk of being infected with HIV. 

 

 

http://mwakid.awardspace.info/Protozoa/T.%20vaginalis%20trophozoite.jpg
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Epidemiology: 
 This parasite has worldwide distribution, and sexual intercourse is the primary mode of 

transmission. Occasionally, infections can be transmitted by fomites (toilet articles, 

clothing). Rarely infants may be infected by passage through the mother’s infected birth 

canal.  

 

Laboratory diagnosis: 
• In females, T.vaginalis may be found in urine sediment, wet preparations of vaginal 

secretions or vaginal scrapings. 

• In males it may be found in urine, wet preparations of prostatic secretions or 

following massage of the prostate gland. 

 

Treatment: 
Metronidazole is the drug of choice. If resistant cases occur, re-treatment with higher 

doses is required. 

 

Prevention: 
- Both male & female sex partners must be treated to avoid reinfection 

- Good personal hygiene, avoidance of shared toilet articles & clothing. 

- Safe sexual practice. 

 
 

                                            Life cycle of Trichomonas vaginalis 
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Haemoflagelates 
 

Leishmania Species 
 Leishimania has 3 major species of medical importance :- 

 

L. donovani  
     causes visceral leishmaniasis (kala-azardisease)  

L. tropica,  (Old World species)  

     causes cutaneous leishmaniasis  

L. brasiliensis  
 causes mucocutaneous leishmaniasis  

 

  The species of leishmania exist in two forms, amastigote (Non-flagellated form found 

in the humanbody ,This is the diagnostic stage in humans ) and promastigote (A 

flagellated form found in the insect vector and in cultures ,This is the infective stage for 

humans ) in their life cycle. They are transmitted by certainspecies of sand flies 

(Phlebotomus). Only the female fly feeds on blood of the host thus transmit the parasite .  

 

Life Cycle: 
  In nature, Leishmania are alternatively hosted by the insect (flagellated promastigotes) 

and by mammals (intracellular amastigotes). When a female sandfly takes blood meal 

from an infected mammal; the insect ingests intracellular amastigotes. Inside the fly 

amastigotes are transformed in to flagellated promastigotes in the midgut. The 

promastigotes migrate into the anterior portion of the mid gut. The bite of an infected 

sandfly deposits infective promastigotes in the mammals’ skin, which are rapidly 

phagocytosed by the cells of mononuclear-phagocyte system. The intracellular 

parasites change into amastigotes, which multiply by simple mitosis. 

 

Pathogenesis 
  The bite of an infected sand fly results in the intradermal inoculation of promastigote 

stage of Leishmania. Within the dermis of mammalian skin, promastigotes escape 

complement activation and they are phagocytosed by macrophages where they transform 

to amastigotes. 

When the intracellular development of the amastigotes remains localized at the 

inoculation site, various cytokines are released and cell reactions are generated, resulting 

in the development of localized lesion of cutaneous leishmaniasis. In other instances the 

parasite spread to the organs of the mononuclear phagocytic system, giving rise to 

visceral leishmaniasis. Amastigotes may also spread to mucosal sites in the case of 

mucocutaneous Leishmaniasis. 

 

1. Visceralleishmaniasis 

Leishmania donovani 
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 In visceral leishmaniasis, the organs of the reticuloendothelial system (liver, spleen and 

bone marrow) are the most severely affected organs. Reduced bone marrow activity, 

coupled with cellular distraction in the spleen, results in anemia, leukopenia and 

thrombocytopenia. This leads to secondary infections and a tendency to bleed. The spleen 

and liver become markedly enlarged, and hypersplenism contributes to the development 

of anemia and   lymphadenopathy also occurs.  

The most common symptoms of visceral leishmaniasis are  fever, weight loss, weakness, 

and diarrhea; chills and sweating and abdominal distension with splenomegaly and 

hepatomegaly. Other symptoms may include coughing, chronic diarrhea, darkening of 

the skin, lymphadenopathy, and in many cases, signs of chronic kidney disease. With 

persistence of the disease, deeply pigmented, granulomatous lesion of skin, referred to as 

post-kala-azar dermal leishmaniasis occurs. 

 

Epidemiology 
L. donovani, infection of the classic kala-azar (―black sickness‖) or 

Dum-Dum fever type occurs in many parts of Asia, The vector is the Phlebotomus 

sand fly. Reservoir hosts are dogs, foxes, and cats. 

 

Laboratory diagnosis 
1. Examination of tissue biopsy, spleen aspiration, bone marrow aspiration or 

           lymph node aspiration in properly stained smear (e.g. Giemsa stain). 

2. The amastigotes appear as intracellular & extra cellular L. donovan (LD) bodies. 

3. Culture of blood, bone marrow, and other tissue often demonstrates the 

promastigote stage of the organisms. 

4. Serologic testing is also available (PCR, ELISA). 
 

Cutaneous Leishmaniasis (Oriental sore, Baghdad boil) 
L.tropica minor - dry or urban cutaneous leishmaniasis 

L.tropica major - wet or rural cutaneous leishmaniasis 

 

     presents as skin lesions, which are generally localized, without involvement of 

the mucosa, and not generalized infection. They occur on exposed parts of the 

body accessible to sandflies: face, hands, forearms and lower limbs.  

• Incubation period ranges from weeks to months 

• Starts as small ,red papule at the site of the bite. This may disappear in afew weeks, but 

usually develops a thin crust that hides a spreading ulcer underneath. This lesion becomes 

irritated, with intense itching, and begins to enlarge & ulcerate.  

• Gradually the ulcer becomes hard and crusted and exudes a thin, serous material. At this 

stage, secondary bacterial infection may complicate the disease It can be ulcerative or dry 

with papulo nodular lesion covered by scales. 

Laboratory diagnosis: 
1- diagnosed by direct observation of the parasites in skin scrapings, impression   

smears or skin biopsies stained with Giemsa. 
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2- Polymerase chain reaction assays (PCR) are often used for diagnosis in areas where 

they are available.  

3- Leishmania spp. can also be cultured. 

 

Mucocutaneous leishmaniasis (Uta) 
Leishmania braziliensis  

  It is the same as oriental sore. But some of the strains tend to invade the mucous 

membranes of the mouth, nose, pharynx, and larynx either initially by direct extension or 

by metastasis. The metastasis is usually via lymphatic channels but occasionally may be 

the bloodstream. 

The lesions are confined to the skin in cutaneous leishmaiasis and to the mucous 

membranes, cartilage, and skin in mucocutaneous leishmaniasis. A granulomatous 

response occurs, and a necrotic ulcer forms at the bite site. The lesions tend to 

become superinfected with bacteria. Secondary lesions occur on the skin as well 

as in mucous membranes. Nasal, oral, and pharyngeal lesions may be polypoid 

initially, and then erode to form ulcers that expand to destroy the soft tissue and 

cartilage about the face and larynx. 

Laboratory diagnosis: 
• Demonstration of the amastigotes in properly stained smears from touch 

preparations of ulcer biopsy specimen. 

• Serological tests based on fluorescent antibody tests. 

• Leishman skin test in some species. 

 

Treatment 
  The drug of choice is sodium stibogluconate, a pentavalent antimonial 

Compound ,Alternative approaches include the addition of allopurinol and the use of 

amphotercin B. 

Prevention 
1-  Prompt treatment of human infections and control of reservoir hosts. 

 2- Protection against infective bites of sand flies screening and insect repellents. 

3- Health education. 

4-Avoiding endemic areas especially during times when local vectors are most 

active. 
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CHAPTER 3                                             Dr Farah M Gazal   

                                                                                                                                                    
Sporozoa: 
There are four species normally infecting humans:- 

 

     1. Plasmodium vivax (   benign tertian malaria   ) 

2. Plasmodium ovale (ovale tertian malaria) 

3. Plasmodium falciparum (malignant tertian malaria) 

4. Plasmodium malariae (quatrain malaria) 

 

Life cycle 
The life cycle of malaria is passed in two hosts and has sexual and asexual stage . 

Vertebrate host - man (intermediate host), where the asexual cycle takes place. 

The parasite multiplies by schizogony and there is formation of male 

and female gametocytes (gametogony). 

Invertebrate host - mosquito (definitive host) where the sexual cycle takes place. 

Union of male and female gametes ends in the formation of 

sporozoites (sporogony). 

 

The life cycle passes in four stages: 

Three in man:- Pre - erythrocyticschizogony (  Exo- erythrocyticschizogony) 

- Erythrocyticschizogony 

- Gametogony 

One in mosquito - Sporogony 

 

  Introduction into humans- when an infective female Anopheles mosquito bites 

man, it inoculates saliva containing sporozoites (infective stage). 

 
Exo- Erythrocyticschizogony- sporozoites reach the blood stream and within 

30 minutes enter the parenchymal cells of the liver, initiating a cycle of schizogony. 

Multiplication occurs in tissue schizonts, to form thousands of tiny merozoites. 

Merozoites are then released on rupture of schizonts about 7
th
 – 9

th
 day of the bites and 

enter into the blood stream. These merozoites either invade the RBC’s or other 

parenchymal liver cells. In case of P. falciparum and possibly P. malariae, all merozoites 

invade RBC’s without re-invading liver cells. However, for P. vivax and P. ovale, some 

merozoites invade RBC’s and some re-invade liver cells initiating further Exo-

erythrocytic schizogony, which is responsible for relapses. 
 

Erythrocytic cycle:  

When merozoites leave liver cell to penetrate erythrocytes in the blood, they initiate an 

erythrocytic cycle. Merozoites invade erythrocytes  and undergo a trophic period in 

which the parasite enlarges. The early trophozoite is often referred to as 'ring form' 
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 because of its morphology. Trophozoite enlargement is accompanied by an active 

metabolism including the ingestion of host cytoplasm and the proteolysis of hemoglobin  

into amino acids. The end of the trophic period is manifested by multiple rounds of 

nuclear division without cytokinesis resulting is a schizont. Merozoites bud from the 

mature schizont, and the merozoites are released following rupture of the infected 

erythrocyte .when they will infect new RBC reinvadefresh RBC’s repeating the 

schizogonic cycles or develop to Sexual stage – gamete formation, The development in 

this stage is characteristic to each species and is important in diagnosis. 

The blood stage is responsible for the pathology associated with malaria, 

Erythrocyticschizogony (blood phase) is completed in 48 hrs in P. vivax, P.ovale, and P. 

falciparum, and 72 hrs in P. malariae.  

 

Gametogony 
 Some merozoites that invade RBC’s develop into sexual stages (male and female 

gametocytes). These undergo no further development until taken by the mosquito. 

 

Sporogony ( in mosquito) 
  When a female Anopheles mosquito vector bites an infected person, it sucks blood 

containing the different stages of malaria parasite. All stages other than gametocytes are 

digested in the stomach. 

 

  The microgametocyte undergoes ex-flagellation. The nucleus divides by reduction 

division into 6-8 pieces, which migrate to the periphery. At the same, time 6-8 thin 

filaments of cytoplasm are thrust out, in each passes a piece of chromatin. These 

filaments, the microgametes, are actively motile and separate from the gametocyte. 

  

  The macrogametocyte by reduction division becomes a macrogamete. Fertilization 

produce a zygote. The zygote changes into a worm like form, the ookinete, which 

penetrates the wall of the stomach to develop into a spherical oocyst between the 

epithelium and basement membrane. The oocystes increase in size. Thousands of 

sporozoites develop inside the oocysts. Oocysts rupture and sporozoites are liberated in 

the body cavity and migrate everywhere particularly to the salivary glands. Now the 

mosquito is infective. 

 

1. Plasmodium falciparum 
1. it invades young and old RBCs cells and The infected red blood cells also do not 

enlarge   and become distorted. 

2. Multiple sporozoites can infect a single erythrocyte, and show multiple infections 

of cells   with small ring forms. 

3. Occasionally, reddish granules known as Maurer’s dots are observed 

4. Mature (large) trophozoites stages and schizonts are rarely seen in blood films, 

because their forms are sequestered in deep capillaries, liver and spleen. 

5. Peripheral blood smears characteristically contain only young ring forms and 

occasionally crescent shaped gametocytes. 
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Clinical features: 
  P. falciparum has the shortest incubation period, which ranges from 7 to 10 days. After 

the early flu-like symptoms, P.falciparum produces daily chills and fever as well as 

severe nausea, vomiting and diarrhea. The periodicity of the attacks then becomes tertian 

(36 to 48 hours), and fulminating disease develops.  At the beginning the fever may occur  

irregularly, It takes some time for periodic and synchronized release of merozoties from 

RBC which gives the characteristics symptoms of periodicity. 

Infects RBC to produce knobs that adhere to the endothelial lining of blood vessels ,This 

leads to obstruction, thrombosis, and local ischemia (decrease in blood supply) . 

P. faclciparum infections are more severe with complications and higher mortality rate 
which  can cause cerebral malaria resulting in coma and death , Renal dysfunction, 

respiratory failure,Gastrointestinal disorders, multiorgan failure . Liver involvement is 

characterized by abdominal pain, vomiting of bile, hepatosplenomegally, severe diarrhea, 

and rapid dehydration 

 

. 

 
 
2. Plasmodium vivax 

6. P.vivax is selective in that it invades only young immature erythrocytes. 

7. Infected red blood cells are usually enlarged and contain numerous pink granules 

or schuffner’s dots. 

8. The trophozoite is ring-shaped but amoeboid in appearance. 

9. More mature trophozoites and erythrocytic schizonts containing up to 24 

merozoites are present. 

10. The gametocytes are round 

11. All developing forms are frequently present in peripheral blood  
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Clinical features 
  After an incubation period (usually 10 to 17 days), the patient experiences flu-like 

symptoms, such as headache, muscle pains,  photophobia, nausea and vomiting.  

As the infection progresses, increased numbers of rupturing erythrocytes liberate 

merozoites as well as toxic cellular debris and hemoglobin into circulation. In 

combination, these substances produce the typical pattern chills, fever and malarial 

rigors. These paroxysms usually reappear periodically (generally every 48 hours) as the 

cycle of infection, replication, and cell lyses progresses.  

 

 
 

3. Plasmodium malariae 
1. P.malariaecan infect only mature. 

2. This requirement produces no red cell enlargement or distortion. 

3. Trophozoite may take band shape in this species as well as very compact dark 

staining forms. 

4. Mature schizonts may have a 6-12 merozoites . 

5. All forms can be seen in peripheral blood . 

6. Oval or round gametocyte . 

7. The schizont of P.malariaeis usually composed of eight merozoites appearing in a 

rosette. 

Clinical features 
  The incubation period for P. malariaeis the longest of the plasmodia, usually 18 to 

40 days, but possibly several months to years. The early symptoms are flu-like with 

fever patterns of 72 hours (quartan or malarial) in periodicity. 
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4. Plasmodiumovale 
1. P. ovale is similar to P. vivax in many respects, including its selectivity for young 

erythrocytes.  

2. The host cell becomes enlarged and distorted, usually in an oval form. 

3. Schuffner’s dots appear as pale pink granules. 

4. Mature schizonts contain about 10 merozoites. 

5. All developmental stages can be seen in peripheral blood . 

6. Oval or round gametocyte. 

  

Clinical features 
  The incubation period for P.ovaleis 16-18 days but can be longer. Clinically, ovale 

malaria resembles vivax malaria with attacks recurring every 48-50 hours. There 

are however, fewer relapses with P.ovale. Less than 2% of RBCs usually become 

infected. 
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Treatment 
  Chloroquine the drug of choice that kills merozoites, Resistance is becoming common 

among P. falciparum and also reported in P. vivax. 

Resistant infections are usually treated with more than one drug:  

 Quinine + pyrimethamine-sulfadoxine sulfate  

 Quinine + tetracycline  

 Quinine + clindamycin  

 

Laboratory diagnosis 
  Microscopic examination of thick and thin films of blood is the method of choice for 

confirming the clinical diagnosis of malaria and identifying the specific species 

responsible for disease. 

Malaria parasites in thick and thin blood films are best stained at pH 7.1 – 7.2 using a 

Giemsa stain . 

The thick film is a concentration method that may be used to detect the presence of 

organisms. The thin film is most useful for establishing species identification. 

Prevention 
• Chemoprophylaxis and prompt diagnosis and treatment. 

• Control of mosquito breeding. 
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• Protection of insect bite by screening, netting and protective clothing 

• Use of insect repellents. 

 

 
 

 

                                   Life cycle of Plasmodium spp. 

 

 

 

 

 

Toxoplasma gondii  
 

Disease: Toxoplasmosis 

 

Geographical distribution: Is wide world distribution. 

 

Life cycle: 
  T.gondiioccurs in three forms; trophozoite, tissue cyst and oocyst. 

The trophozoite is crescent – shaped, with one end pointed and the other end rounded, 

nucleuse is ovoid. 

Tissue cyst vary in size, young tissue cyst may be as small as 5 μm in diameter and 

contain only two bradyzoite while older ones may contain hundreds of organisms. 

Oocystes develop only in definitive hosts – in the intestine of cats, which is sepherical or 

ovoid 

   T. gondii has a complex life cycle. Felids (domestic cats and their relatives) are the 

definitive hosts, which are the only place where the parasites can undergo sexual 
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replication to generate oocysts. A large amount of unsporulatedoocysts are shed in the 

cat's feces; however, oocyst shedding occurs for only 1-2 weeks. Within 1-5 days, 

oocysts in the environment sporulate and become infective. All warm-blooded 

vertebrates(Humans and other mammals) can serve as intermediate hosts, which acquire 

infection through ingesting soil, water or plant contaminated with oocysts. Parasites in an 

intermediate host undergo asexual replications. First, oocysts transform into tachyzoites 

shortly after ingestion. Then, tachyzoites develop into tissue cyst bradyzoites, which 

often localize in neural and muscle tissue. While cats may be infected through ingestion 

of sporulatedoocysts, the infection to cats is much more effective through consuming 

intermediate hosts containing tissue cysts. Note that cats develop immunity to the 

parasites after the first infection and the immunity may lose after a few years. Humans 

can be infected by ingesting undercooked meat containing tissue cysts or from food/water 

contaminated by sporulatedoocysts. Humans can also be infected through blood 

transfusion or organ transplantation. In addition, infection can be transmitted from 

mother to fetus. In the human host, tissue cysts may remain throughout the life of the host 

and are most commonly found in skeletal muscle, myocardium, brain, and eyes. 

 

Clinical features: 

Healthy people (nonpregnant) 

 

   Healthy people who become infected with Toxoplasma gondiioften do not have 

symptoms because their immune system usually keeps the parasite from causing illness. 

When illness occurs, it is usually mild with "flu-like" symptoms (e.g., tender lymph 

nodes, muscle aches, etc.) that last for several weeks and then go away. However, the 

parasite remains in their body in an inactive state. It can become reactivated if the person 

becomes immunosuppressed. 

 

Mother-to-child (congenital) 

  Generally if a woman has been infected before becoming pregnant, the unborn child 

will be protected because the mother has developed immunity. If a woman is pregnant 

and becomes newly infected with Toxoplasma during or just before pregnancy, she can 

pass  

the infection to her unborn baby (congenital transmission). The damage to the unborn 

child is often more severe the earlier in pregnancy the transmission occurs. 

 Potential results can be 

 a miscarriage 

 a stillborn child 

 a child born with signs of toxoplasmosis (e.g., abnormal enlargement or smallness 

of the head) 

Infants infected before birth often show no symptoms at birth but may develop them later 

in life with potential vision loss, mental disability, and seizures. 
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Diagnosis: 

  The diagnosis of toxoplasmosis is typically made by serologictesting ( 

immunofluorescence assay for detection of antibody is used). Microscopic examination 

of Giemsa–stained preparations shows crescent–shaped trophozoite. Cysts may be seen 

in the tissue.  

 

Treatment: 
 Can treated with a combination of sulfadiazine and pyrimethamine. 

Pregnant women, newborns, and infants can be treated, although the parasite is not 

eliminated completely. The parasites can remain within tissue cells in a less active phase; 

their location makes it difficult for the medication to completely eliminate the 

 

Prevention & Control: 

1- Cook food and meat to safe temperatures. 

2- Wash hands with soap and warm water after gardening or contact with soil or sand. 

3- Feed cats only canned or dried commercial food or well-cooked table food, not 

raw or undercooked meats. 

4-  Do not get a new cat while you are pregnant. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.cdc.gov/parasites/glossary.html#serology
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CHAPTER 4                             Dr. Bushra Hassan Saeed  

                     

Nematodes  Worms 

1-Ascaris  lumbricoides 

Common name: Round worm 

Habitat: Adult worm reside in the small intestine, particularly the jejunum of man. 

Morphology: 

Male adult worm measures 15-30 cm in length and 3-4 mm in diameter. The posterior 

end is curved ventrally to form a hook.  

Female worm is longer than male worm, measures 25-40 cm in length and 5 mm in 

diameter. Its posterior end is straight. 

Egg: Fertilized  eggs are round in shape, they are surrounded by a thick, transparent shell, 

consisting of internal layer, middle and an outermost coarsely mammillated albuminoid 

layer.   

Infective stage: Embryonated egg containing larvae. 

Diagnostic stage: Unembryonated egg. 

modes of infection: Man acquires infection by ingestion of  food, water or raw vegetables 

contaminated with embryonated egg.  

Pathogenesis and clinical features: 

Adult worms in the intestine cause abdominal pain and may cause intestinal obstruction 

especially in children. Larvae in the lungs may cause inflammation of the lungs 

(Loeffler’s syndrome) – pneumonia-like symptoms. 

Diagnosis: 

1. Examination of stool for eggs by direct saline smear method. The egg is ovoidal,  

covered by albuminous mamillatins. 

2. Demonstration of adult worms. 

3. Demonstration of larvae . 

Treatment: Mebendazole, Albendazole and Piperazine. 
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Life cycle: 

Ingested eggs hatch in the duodenum. The larvae penetrate the intestinal wall and 

circulate in the blood. From the heart they migrate to the lungs, ascend to the trachea, 

descend to the esophagus and finally reach the small intestine to become adult. The 

female pass immature eggs which pass to the soil and mature in 2 weeks. 

 

                         Life cycle of Ascaris lumbricoides 

 

2. HOOK WORMS 

There are two species of hookworm: 

1. Ancylostoma duodenale 

2. Necator americanus 
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The adults are found in the small intestines of man. Mixed infection is common. 

Both of the species are found in Ethiopia, but N. americanus is more common. 

1. Ancylostoma duodenale: 

Common name: The old world hookworm. 

Habitat: Adult worm lives in the small intestine of man. Particularly in the jejunum. 

Morphology: 

 Grayish-white in color. The body is slightly ventrally curved. The anterior end follows 

the body curvature. The buccal cavity is provided ventrally with pairs of teeth and 

dorsally with a notched dental plate 

Male: The male measures 10 cm in length. The posterior end is broadened into a 

membraneous copulatory bursa that is provided with two long spicules. 

Female: The female measures 12 cm in length. The posterior end is straight.  

 Eggs: oval, which contain immature embryo in the 4 cell stage. 

Infective stage and methods of infection: 

The filariform larva infects by skin penetration. 

Diagnostic stage: Egg contain immature embryo in the 4 cell stage. 

Pathogenesis: 

Adult worms in the intestine feed on blood causing iron deficiency anemia. The larvae 

may cause inflammation of the lungs. 

Diagnosis: Examination of stool by direct saline smear to detect the eggs. 

Treatment: Mebendazole: 1 tab 2x daily for 3 days. 

Life cycle: 

Adult male and female worms live in the small intestine. The female lays eggs (oval, 

60x40 microns), which contain immature embryo in the 4 cell stage. When the eggs pass 

in the stool to the soil and under favorable conditions of temperature, moisture and 

oxygen, they hatch into larvae, which molt twice and become infective. When the 

filariform larvae penetrate the skin, they circulate in the blood, reach the lungs, ascend to 

the trachea, descend to esophagus to reach the small intestine and become adults. 

 

 


