Biotechnology dep. Lec. 1   Medical Parasitology      2023/2024 

Dr: Alia Essam Mahmood

مواعيد الأمتحانات لمادة الطفيليات الطبية

1- 2023\10\

2- 2023\11\

3- 2023\12\

4- 2024\1\

5- 2024\1\

General Introduction

Symbiotic relationships can be quite intricate and can involve a wide range of organisms, including plants, animals, and even microorganisms. These relationships can also vary in their intensity and duration. 

Symbiotic relationships are a fundamental aspect of the natural world, where two or more species interact and depend on each other for survival that live in close proximity to each other. These relationships depending on the nature of the interaction and the benefits or harm received by each species involved. There are three main types of symbiotic relationships:

· Mutualism: In mutualistic relationships, both species involved benefit from the interaction. An example is the relationship between bees and flowers. Bees get nectar for food while transferring pollen from flower to flower, aiding in the flowers' reproduction.

· Commensalism: In commensal relationships, one species benefits while the other is neither helped nor harmed. An example is barnacles (are a type of arthropod )attaching themselves to the shells of turtles. The barnacles get a mode of transportation and access to food particles, while the turtle is largely unaffected.

· Parasitism: In parasitic relationships, one species (the parasite) benefits at the expense of the other (the host). An example is ticks on mammals. Ticks feed on the host's blood, causing harm or discomfort to the host.
Parasitology is a branch of the Biological Science, it deals with studying the organisms which have adapted to exist in or on another organism that harbor them and give necessary food, so it being termed as the host.

Medical parasitology is the study and medical implications of parasites that infect humans.

Veterinary Parasitology: The study of parasites which cause economic losses in agriculture or aquaculture operations, or which infect companion animals.

In parasitology, a "host" refers to an organism that harbors or provides sustenance to another organism known as a "parasite." This relationship could be complex and involves the parasite benefit from the host while host harm.
· Host in parasitology, a "host" refers to an organism that harbors or provides sustenance to another organism known as a "parasite." This relationship could be complex and involves the parasite benefit from the host while host harm, hosts are classified into different categories based on their roles in the life cycle of a parasite;
· Definitive Host: The definitive host is the organism in which the parasite reaches sexual maturity and reproduces. The parasite's life cycle is completed within the definitive host. For example, in the case of intestinal parasites like tapeworms, humans can be definitive hosts where adult worms live and reproduce.

· Intermediate Host: The intermediate host is an organism that harbors the larval or immature stages of the parasite. The parasite undergoes developmental changes or multiplication within the intermediate host but does not reach sexual maturity. The intermediate host is crucial for the completion of the parasite's life cycle. An example is the liver fluke, where snails serve as intermediate hosts.
· Paratenic Host (Transport Host): A paratenic host is not necessary for the parasite's development but can act as a "carrier" for the parasite. 

· Vector is an organism that can carry and transmit disease-causing pathogens from one host to another. Vectors are usually arthropods such as mosquitoes, ticks, fleas, and certain flies. These organisms can harbor pathogens within their bodies and transmit them to humans or other animals when they bite and feed on blood. Types of vectors in the context of disease transmission:

1. Biological Vector:

A biological vector is an organism that plays a direct role in the life cycle of a pathogen, often a microorganism like a virus, bacterium, or parasite. In this case, the vector is not only responsible for the transmission of the pathogen but also serves as a host for the pathogen, allowing it to multiply and develop within the vector's body. The pathogen undergoes some level of replication, multiplication, or maturation within the biological vector before it is transmitted to a new host.

For example, mosquitoes are biological vectors for diseases like malaria. The Plasmodium parasite that causes malaria reproduces within the mosquito's body, going through different stages of development. When the mosquito subsequently bites a human, it can transmit the mature form of the parasite, causing infection in the human host.

2. Mechanical Vector:

A mechanical vector, on the other hand, is an organism that is not necessary for the life cycle of the pathogen it carries. Instead, it functions only as a passive carrier of the pathogen, facilitating its transmission from one host to another. The pathogen does not replicate or undergo significant development within the mechanical vector's body. An example of a mechanical vector is the common housefly. 

· Reservoir host is a host organism that serves as a long-term natural source of a particular pathogen, typically a microorganism such as a virus, bacterium, or parasite. Reservoir hosts play a critical role in maintaining the pathogen within a population and allowing it to persist over time. The pathogen may not necessarily cause severe disease in the reservoir host, but it can be transmitted from the reservoir host to other susceptible hosts, including humans, causing disease. Some examples of reservoir hosts and the diseases they are associated with include:

· Rodents reservoir hosts for hemorrhagic fevers.

· Bats  reservoir hosts for various viruses, including the ones responsible for Ebola, Marburg, and Nipah viruses.

· Birds  reservoir hosts for diseases like West Nile virus and avian influenza.

· Domestic animals reservoir hosts for diseases like rabies and influenza.

· Arthropods  reservoir hosts for pathogens like Lyme disease bacteria.

· Carrier is an organism that harbors a pathogen within its body, without signs of illness, and do not play an active role in the pathogen's life cycle. The pathogen may not undergo significant changes or multiplication within the carrier's body.

There are different types of carriers:

· Healthy Carrier: These individuals carry a pathogen without experiencing symptoms. They can unknowingly spread the pathogen to others. For example, a person might carry the bacteria that cause Salmonella infection without feeling sick themselves.

· Chronic Carrier: Some carriers continue to host the pathogen for an extended period, even after their initial infection has resolved. They can intermittently shed the pathogen, contributing to its transmission. An example is a person who carries hepatitis B virus long-term and can potentially infect others.

· Animal Carrier: Animals can also carry pathogens without exhibiting symptoms. They can serve as reservoirs of infection. Birds, for instance, can carry West Nile virus, which can be transmitted to humans through mosquito bites.

· Accidental Host (Incidental Host): An accidental host is a host that is not the natural or intended host for a particular parasite. The parasite might not complete its life cycle within the accidental host, and its presence in the host might cause unintended effects. Humans can sometimes serve as accidental hosts for parasites that typically infect animals. For example, the parasite Toxoplasma gondii, which usually affects cats, can also infect humans.

**((these terms depending on the disease context))**

· Parasites are organisms that live on or within another organism, known as the host, and derive their sustenance from the host. This interaction is generally not beneficial for the host.

Types of Parasites

In general, Parasites are divided depending on:

1- Hosts Number in the life cycle as:


Monoxenous requires one kind of host to complete the life cycle. 


Heteroxenous requires at least two kinds of the host to complete the life cycle.

2- As to their dependence on the host:

** Obligatory parasites an organism that cannot survive in any other manner and dies without its host, such as Taenia saginata.

** Facultative parasites an organism that may exist in a free-living state or parasitic state when changeable conditions occur, such as Strongyloides sp.
** Accidental or incidental parasites refer to parasites that infect hosts that are not their typical hosts, which can result in atypical interactions and outcomes due to the host-parasite mismatch (hosts that they do not normally parasitize). Here, the host is referred to as an unnatural host.

** Erratic parasite - refer to parasites that exhibit unusual movement within the host's body which it is not usually found, potentially leading to unexpected clinical manifestations, E.g. Entamoeba histolytica in the liver or lung of humans. 

3-According to their habitat on the host:

A- Ectoparasites These parasites live on the surface of the host's body, such as:

** Permanent parasites which found attached continually on the surface of hosts, such as lice and ticks.

** Temporary parasites which visit the host for feeding only, such as mosquitoes

B- Endoparasites These parasites live inside the host's body. They can be further classified into:

· Intestinal Parasites: These inhabit the host's gastrointestinal tract, like roundworms, tapeworms, and hookworms.

· Blood Parasites: These infect the host's bloodstream like Malaria.

· Tissue Parasites: These reside within the host's tissues or organs. Toxoplasma gondii, which can be found in brain and muscle tissues.

Types of Life cycle a period of time spent in a host organism and that can be divided into phases of growth, reproduction, and transmission. Life cycles of parasites can be further divided into two categories: 

1- Direct life cycle, in which they require only one. host.

2- Indirect cycle, in which one or more intermediate hosts are required adding to the final host.

Organism classified according the reproductive organs into


Monoecious having both the male and female reproductive organs in the same individual; hermaphrodite.


Dioecious having the male and female reproductive organs in separate individuals.

Type of transmission 


Vertical transmission: Passage of a disease-causing agent (pathogen) from mother to baby during the period immediately before and after birth. Transmission might occur across the placenta, in the breast milk, or through direct contact during or after birth. For example, HIV can be a vertically transmitted pathogen.


Horizontal transmission is the transmission of organisms between biotic and/or abiotic members of an ecosystem that are not in a parent-progeny relationship. This concept has been generalized to include transmissions of infectious agents, symbionts, and cultural traits between humans.

·  Anthroponoses transmitted from one infected man to another man

·  Zoonoses transmitted from animals act as the source of infection.

·  touching such as handshaking, Kissing, sexual contact.

·  fecal oral route

·  arthropods such as lice, mites and the protozoa and virus 

·  Transmission through non-living agents by contaminated food, water, air, and tools

·  Blood Transfusions
The effect of parasites in or on host:

1. Exterior secretions of parasite with toxic effect on the host health

2. Parasite feeding on host tissues and blood

3. Sucking the digesting food via viscera

4. Obstruction of the intestine and delay the digestion process

5. Blockage of blood and lymph vessels or bile ducts

6. Pressure on tissues surrounding parasite

7. Abortion and tumors formation

8. Allergic symptoms

9. Weakness, anemic (Blood loss) and depression in body immunity, finally host death.

Specimens are selected for laboratory diagnosis:

Laboratory diagnosis is a diagnosis made by a chemical, microscopic, microbiologic, immunologic, or pathologic study of secretions, discharges, blood, or tissue, depending on the nature of the parasitic infections, the following specimens are selected for laboratory diagnosis:

a) Blood – any stage of parasites that develops and circulates in the bloodstream, the examination of blood film forms one of the main procedures for specific diagnosis. For example, in malaria, the parasites are found inside the red blood cells, also could separate serum or plasma from blood to do the serological tests. 

b) Stool – examination of the stool forms an important part in the diagnosis of intestinal parasitic infections and also for those helminthic parasites. In protozoan infections, either trophozoites or cystic forms may be detected; for Example, Amoebiasis, Giardiasis, etc. In the case of helminthic infections, adult worms, their eggs, or larvae are found in the stool.

c) Urine – when the parasite localizes in the urinary tract, the examination of the urine will be of help in establishing the parasitological diagnosis. For example in urinary Schistosomiasis, eggs of Schistosoma haematobium are found in the urine. 

d) Sputum – examination of the sputum is useful in the following:

• In cases where the habitat of the parasite is in the respiratory tract, as in Paragonimiasis, the eggs of Paragonimus westermani are found.

• In an amoebic abscess of the lung or in the case of an amoebic liver abscess bursting into the lungs, the trophozoites of E. histolytica are detected in the sputum.

e) Biopsy material - varies with different parasitic infections. For example spleen punctures in cases of kala-azar, muscle biopsy in cases of Cysticercosis, 

f) Urethral or vaginal discharge – for Trichomonas vaginalis.

Indirect evidence – changes indicative of intestinal parasitic infections are:

a. Cytological changes in the blood – eosinophilia often gives an indication of tissue invasion by helminths, a reduction in white blood cell count is an indication of kala-azar and anaemia is a feature of hookworm infestation and malaria.

b. Serological tests – are carried out only in laboratories where special antigens are available. 

The routes of transmission 

1- Congenital transmission: From mother to infant. Toxoplasmosis

2- Contact transmission: Direct contact transmission occurs through direct body contact with the tissues or fluids of an infected individual. Physical transfer and entry of microorganisms occurs through mucous membranes (e.g., eyes, mouth), open wounds, or abraded skin. Direct inoculation can occur from bites or scratches. This is probably the most common and highest-risk route of pathogen transmission to patients and personnel.

3- Food transmission: Via mouth Such as infection with worms eggs and protozoa cysts, by contaminated food, or water.

5- Soil transmission via skin: Contamination of the soil by faeces containing infectious stage of parasites.

5-
Vector-borne or Arthropod transmission: Vectors are living organisms that can transfer pathogenic microorganisms to other animals or locations and include arthropod vectors (e.g., mosquitoes, fleas, ticks) and rodents or other vermin.

6-
Blood transfusion Elephantiasis microfilariae.

7-
Sexual intercourse Trichomonas vaginalis
8-
Aerosol transmission encompasses the transfer of pathogens via very small particles or droplet nuclei inhaled by a susceptible host or deposited onto mucous membranes of Respiratory passage Eggs of some helminths. This can occur from breathing, coughing, sneezing, or vocalization of an infected individual, but also during certain medical procedures.

Prevention and control 

Preventive measures designed to break the transmission cycle are crucial to successful parasitic eradication. Such measures include:

· Reduction of the source of infection- the parasite is attacked within the host, thereby preventing the dissemination of the infecting agent. Therefore, a prompt diagnosis and treatment of parasitic diseases is an important component in the prevention of dissemination.

· Sanitary control of drinking water and food.

· Proper waste disposal – through establishing safe sewage systems, use of screened latrines, and treatment of night soil.

· The use of insecticides and other chemicals used to control the vector population.

· Protective clothing that would prevent vectors from resting in the surface of the body and inoculate pathogens during their blood meal.

· Good personal hygiene.

· Avoidance of unprotected sexual practices.
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;

(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 rigours and other symptoms.

• Deprivation of nutrients, fluids and metabolites -parasites 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 the immunological response of the host, e.g. nephritic syndrome following Plasmodium infections.

· Immunodepression

Malaria, bilharziosis, etc., lead to a certain degree of immune suppression which renders the infected host more susceptible to other diseases.

· Allergic reactions

In the case of onchocerciasis (river blindness) the presence of the filarial worms under the skin may lead to depigmentation due to allergic reactions.

· Anaphylactic shock may be induced by the sudden release of large amounts of parasite internal antigens into the bloodstream.

In malaria, this occurs when the merozoites are released in waves from infected erythrocytes.

In African trypanosomiasis or sleeping sickness, this occurs when the immune response leads to the massive killing and lysis of the circulating parasites.

· Also, drug treatment leading to a massive killing of the parasites may result in anaphylactic shock.

· Excessive proliferation of certain tissues due to invasion by some parasites can also cause tissue damage in man, e.g. fibrosis of the liver after deposition of the ova of Schistosoma. 

· Superinfections

In the case of (muco)cutaneous leishmaniasis ulcerations may lead to superinfections with bacteria.


