MINISTRY OF HEALTH OF UKRAINE

ODESSA NATIONAL MEDICAL UNIVERSITY

Faculty  Medical №1
Department of clinical immunology, genetics and medical biology

	
	APPROVED
a.s. vice-rector for ONMedU research and educational work

_________________________ Svitlana KOTUZHINSKA 

.



METHODICAL RECOMMENDATIONS

TO THE LECTURES ON EDUCATIONAL DISCIPLINE

Faculty:  dentistry,    course І
Educational discipline:  Medical biology
Approved:
by a methodic meeting of the Department of Clinical Immunology, Genetics and Medical Biology 
Odessa national medical university
Minutes №  1  “31” august 2022.
Head of the department,  professor.      

__________________Sergiy GONCHARUK

Developers: 

Phd of Medical Sciences, Associate Professor Alla SHEVELENKOVA, 

Phd of Medical Sciences, Associate Professor Marina CHESNOKOVA.

Lecture № 7. 

Topic: “Medical- biological bases of parasitism”

Parasites are organisms that infect other living beings.

PARASITOLOGY - the science that studies the phenomenon of parasitism, biology and ecology of parasites, they cause diseases,  their control and prophylaxis.

The science dealing with the parasites which infect man and the diseases they produce is called       MEDICAL  PARASITOLOGY

CLASSIFICATION OF PARASITES:                                                 

In the place of localization in the host:  

1. Ectoparasites (from the Greek. Ecto-outside):   

  -superficial-live on the outer covers of the host (head lice, fleas,mosquitoes);                                                                        -cutaneous-live deep in the skin, and sometimes on its 
surface (itch-tick);                                                                             - -abdominal-live in cavities communicating with the external environment (in the nose, the ear canal external ear - the larvae of wohlfartia fly.)            
                    


2.Endoparasites (from the Greek. endo-inside):             

  -cavity-live in the cavities of the internal organs (ascaris, pinworm );                                                                        

  -tissue-in the muscle and nervous tissue (trichina worm);                                  

-intracellular -  sporozoans, flagellates.                                                           

The life cycle of the parasite  - is a collection of all stages of ontogeny of the parasite and how to transfer it from one host to another.                  
                                          

The classification of the hosts:                                               


1. Final or definitive, where the parasite reaches sexual maturity and reproduce   sexually.  

 2.Intermediate - where the development of larvae, asexual reproduction or parthenogenesis  
of the parasite.                                                                                  

3. Reservoir - a parasite can survive, multiply, accumulate, settles, but further development is 
not happening. 

     4. Accidental – which is usually not infected  
with parasite.

  Transmission of the parasite in the human body:             

 - alimentary - when used poorly cooked foods (meat, fish, eggs, milk).                                                                   

- Fecal-oral - with contaminated vegetables, fruit, water, or through dirty hands.                                           

  - Contact - in contact with the surface of the   body a direct source of infestation.                                    

 - Vector transmission - through blood sucking athropodes.                      

 -Transplacental - through the placenta from a pregnant  woman to her fetus.                                                            

 - Sexual - by sexual contact.                                                   

  - Air-drop - through the air in the respiratory tract mucosa.                                                                                       

 - Percutaneous  - active penetration through intact and damaged skin.

For the circulation of most pathogens requires VECTORS –  arthropods which transmit infection : 

- MECHANICAL vectors which act only as passive transmitters 
without the parasites multiplying (housefly);

 -BIOLOGICAL vectors  – parasites undergo development or    multiplication in the body of true vectors (anopheles mosquito).

Zoonosis diseases peculiar only an animals Source of infection is an animals

 Antronozoonosis       diseases, which can    affect as a humans as an animals

Anthroponosis. diseases peculiar only humans Source of infection is a human being

. natural foci:  - meet in a certain area;       

 - are circulating in nature, independently from a human    being;  

  - their reservoirs are wild animals that make up with parasites and vectors biocenotic complex. 

Natural focus is the territory with certain environmental conditions, in which circulates the agent:

Agent of a                      Reservoirs                    Vectors                                  Territory

diseases.                         host (wild                   (blood-sucking                          with

                                        animals).                  Arthropods).                              certain    climate

THEORY OF NATURAL FOCALITY OF PARASITIC DISEASES
(BY ACADEMICIAN Y. N. Pavlovsky)
· main components of natural focus of the disease are causative agent, biological vector and susceptible organism;
· natural focus may exist only while the vector continues to transmit the parasite from donor to recipient;
· circulation of the parasite in natural focus is possible only under the favorable conditions;
PRINCIPLES OF THE STRl GGLE WITH PARASITIC INFECTIONS
1. Personal prevention depends on the mode of transmission.
2. Social control includes:
· isolation of the infective source, i.e. treatment of the affected persons and healthy carriers;
· struggle with biological vectors and mechanical carriers;
· control of the contamination of environment;
· health education.

1. Many ciliates live as free Irving individuals in fresh and marine water. A few are parasitic and pathogenic. 
2. The most characterictic feature of ciliates is the presence of a large number of cilia on whole body surface.
3. They have a high degree of morphological and physiological specialization. They possess specialized organelles to perform varions functions equivalent to mouth, digestive tract, anus, kidney, muscle, skin and sense organs of higher animals.
4. They possess cilia for locomotion and to capture food.
5. The body is covered by flexible pellicle. It gives a defenite shape.
6. The ciliates have two different types of nuclei showing nuclear dimorphism. The large macronucleus controls all vegetative metabolic activities and growth. The small micronucleus takes part in sexual reproduction.
7. The nutrition is heterotrophic and holozoic (animal like). Food particles are taken through funnel-like vestibule which opens into a short cytopharynx through a cell mouth (cytostome). The food is then digested intracellular^ in the food vacuoles which move along with the streaming endoplasm. Undigested food is passed out through a temporary opening called cytopyge.
8. There are two contractile vacuoles (anterior and posterior). Each contractile vacuole is surrounded by 6 -10 radial feeding canals. The contractile vacuoles help in osmoregulation by expelling excess water out side the body. Both vacuoles function alternatively.
9. Ciliates possess minute ejectable trychocysts. These are the organelles of defence and ejected out with force to stun the prey.
10. The reproduce asexually by transverse binary fission and sexually by conjugation. Under unfavourable conditions they form cysts.
The only ciliate protozoan parasite of man is balantidium. It is the largest protozoan parasite of man with a worldwide distribution but the prevalence of the infection is very low. It inhabits the large intestine of man. It may bore into the tissues of the intestine causing ulcers which results in dysentery and diarrhoea. The transmission of the parasite to a new host takes place through cysts in contaminated water and food.
Balantidiasis is a zoonosis, the principal reservoir being the pig. Monkeys and rats are also infected.

Malaria is caused by the species of a sporozoan parasite, Plasmodium. It is
transmitted through the bite of female Anopheles mosquito. In man the parasite attaks the liver cells and the red blood cells. A toxic substance, the haemozoin, released by the parasite causes malaria. The characteristic symptoms of the disease are shivering and fever.
Pl. vivax causes benign malaria in which fever comes on every 48 hours; 
Pl. malariae causes quartan malaria in which fever comes every 72 hours;
Pl. falciparum causes malignant subtertian malaria in which the fever is more or less continuous;
Pl. ovale causes mild tertian malaria in which fever comes on every 48 hours. All the four species multiply asexually in cells of the liver and erythrocytes of man.
In malaria the spleen is enlarged, erythrocytes decrease in number the blood becomes watery, pigment granules collect in the spleen and there is high temperature accompanied by chills and shivering. Malaria not only causes millions of deaths annually in the tropics but it also prevents the cultivation of the most fertile regions of the Earth. Toxoplasma is an obligate intracellular sporozoan parasite, and agent of widely spread disease toxoplasmosis. It is worldwide in distribution and causes natural infection in over 200 species of birds, reptiles and mammals, including man. This organism is an intracellular parasite, with blood and lymph flow parasites get to such organs as liver, spleen, brain, lymphatic nodes, eyes and muscles. Clinical toxoplasmosis may be congenital or acquired. Congenital toxoplasmosis results when infection is transmitted transplacental from mother to foetus. The manifestations may be chorioretinitis, blindness, deafness, epilepsy or mental retardation. A few are bom with manifestations of acute toxoplasmosis, which may include fever, jaundice, diarrhoea, petechial rashes, hydrocephalus, microcephaly, cerebral calcifications. Infection acquired postnatally is mostly asymptomatic. Clinical toxoplasmosis may present in different forms. The commonest manifestation of acute acquired toxoplasmosis is lymphadenopathy, the cervical lymph nodes being most frequently affected. A second type of toxoplasmosis is ocular. A third type of toxoplasmosis primarily involves the central nervous system and is usually fatal.

Entamoeba coli; Entamoeba histolytica; Entamoeba gingivalis;
Order – Naegleria
Order - Acanthamoeba
Phylum - Ciliophora
Class - Ciliata
Balantidium coli
	Phylum
	- Apicomplexa

	
	Class
	■ Sporozoea

	
	
	Order - Coccidia

	
	
	
	Toxoplasma gondii


Subo- - Haemosporina
Plasmodium vivax
Plasmodium ovale;
Plasmodium falciparum; Plasmodium malariae;
Class - Zoomastigophorea (Flagellata)
General characteristic: - a permanent shape of the body; an external membrane -pellicule; one or two nuclei same in structure and function;
the body possesses one to several flagella (whip-like appendages arise from the kinetoplast) for locomotion. The kinetoplast is composed of a tiny dot (the blepharoplast) and a rod - like structure (the parabasal body).
In some species the flagellum runs parallel to the body surface, to which it is connected by a membrane called the undulating membrane, asexual reproduction occurs by longitudinal binary fission. Sexual reproduction has been reported only in few forms.
	Depending on their habitat, they can be considered under two groups:

	1.
	Intestinal flagellates.

	
	There bear multiple flagella and found in the alimentary and urogenital

	
	tracts.

	2.
	Haemoflagellates.

	
	There possess a kinetoplast from which arises a single flagellum. They are

	
	transmitted by blood sucking insects and found in blood and tissues.


Most luminal flagellates are not-pathogenic commensals. Two of them cause clinical disease: Giardia or lamblia intestinalis and Trichomonas vaginalis.
Giardia intestinalis is the parasitic flagellate which causes giard in human beings. The parasite occurs in the intestine of man and other animals. The large number of parasites occuring inside the human intestine interfere with digestion and absorbtion of food and cause epigastric pain, abdominal discomfort and diarrhoea. Severe infection causes headache and fever. The disease is transmitted through food and water contaminated with faeces of an infected person.
Trichomonas vaginalis
Trichomonas vaginalis commonly inhabits vagina and causes the disease — trichomoniasis. Common symptoms of the disease are burning sensation, itching and discharge of frothy substance. The disease is transmitted through sex.
(Haemoflagellates) infect the vascular system and various tissues on the body. Two important genus pathogenic to man are:
1. Leishmania;
2. Trypanosoma.
Leishmania donovani is the parasitic flagellate which causes kala-azar (means black sickness). In medical terms the disease is called visceral leishmaniases. The disease is common in East Asia, parts of Africa and America. The disease is transmitted by Sand fly (Phlebotomus sp.). The parasite survives inside the cells of liver, spleen, lymph glands, white blood corpuscles and inner linings of blood capillaries. The main symptoms of the disease are continuous fever accompanied by enlargement of liver, spleen, etc.

L. tropica and L. mexicana is the parasitic flagellate which causes cutaneous leishmaniasis, a disease of skin. It is primarily an intracellular parasire in endothelial cells around cutaneous sores. Infected persons may be seen with cutaneous sores on hands, feet, legs and face. The vector for this is also sand fly.
L. brasiliensis infects mucous membranes of nose, tongue and mouth. The insect vector in this case too is the sand fly.
Trypanosoma gambiense is the parasitic flagellate which causes one of the deadliest ailments in human beings called sleeping sickness or trypanosomiasis. The disease is common in humid and subhumid zones of the African continent. The disease is transmitted by shade loving tse-tse-fly (Glossina palpalis) which acts as the vehicle that carries the culprit protozoan parasite. The disease manifests in its early stages, as chills, fever, vomitting and enlarged lymph glands and in the following chronic stage, when the parasite attaks the central nervous system, as sleepiness and finally death.
Tr. cruzi is the parasitic flagellate which causes of the American Trypanosomiasis or Chaga's disease. Geographical distribution: in Central and South America.
Tr. cruzi passes its life in two hosts, vertebrate hosts including man, and the insect vector - the reduviid bug. The parasite spreads through the lymphatic system involving various tissues and cells throughout the reticuloendothelial system. The disease manifests in two forms, acute and chronic. In the acute form, usually found in children, it presents with fever and generalised non - pitting oedema of the body.
The disease lasts for 3 to 4 weeks and sometimes ends fatally with myocarditis or meningoencephalitis. The chronic form found in adults presents as neurotropic, cardiotropic, or viscerotropic forms and may last for several years.
Sarcodina are structurally simple protozoa. These protists have no definite shape as they no shell. They have irregular body capable of changing the shape due to formation of broad finger - like pseudopodia.
A pseudopodium provides means of locomotion (amoeboid movement) and feeding ( by phagocytosis ), i.e. it encloses a food particle with pseudopodia which join and form a digestive (food) vacuole about the particle. Cyst formation takes place during unfavourable conditions. Asexual reproduction occurs by binary fission. Sexual reproduction has not been reported.
Entamoeba hsstolica is a parasitic and pathogenic protozoan protist, which resides in the upper part of large intestine in human beings. It causes a disease called amoebiasis.
The main symptoms of the disease are abdominal pain, repeated motions with mucus and blood. Infection occurs directly by ingesting food and water containing tetranucleate cysts. The pathogen feeds on red blood corpuscles of intestinal blood capillaries. It damages intestinal mucosa by secreting an enzyme —histolysin. Severe infection results ulcers. The pathogenic stage of protist is called magna.
Sporozoans are characterised by the following features:
· All the sporozoans are endoparasites and pathogenic. They cause diseases.
· The mode of nutrition is parasitic (absorptive).
· They do not possess organelles of locomotion (i.e., flagella, pseudopodia, cilia, etc.) and ingestion of food due to parasitic life.
· The body has simple structure covered by an elastic pellicle or cuticle. It has single nucleus.
· Asexual reproduction occurs by multiple fission. The sexual reproduction takes place by fusion of gametes resulting in the formation of zygote. It is followed by the formation of haploid spores.
Life cycle may include the two different hosts.
Malaria is caused by the species of a sporozoan parasite, Plasmodium. It is
transmitted through the bite of female Anopheles mosquito. In man the parasite attaks the liver cells and the red blood cells. A toxic substance, the haemozoin, released by the parasite causes malaria. The characteristic symptoms of the disease are shivering and fever.
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