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MEDICAL PROTOZOOLOGY 
(SUBKINGDOM PROTOZOA) 

MEDICAL PROTOZOOLOGY (SUBKINGDOM PROTOZOA) DEALS WITH THE STUDY OF 
PROTOZOA OF MEDICAL IMPORTANCE. DECIPHERING THE GREEK ROOTS RESULTS 

IN DEFINING «PROTOZOA» AS «FIRST» (PROTO) «ANIMALS» (ZOA). ALTHOUGH 
MOLECULAR PHYLOGENETIC STUDIES INDICATE THAT PROTOZOA ARE AMONG 

THE EARLIEST BRANCHING EUKARYOTES, SUCH A DEFINITION DOES NOT PROVIDE 
MUCH DESCRIPTIVE INFORMATION.



PROTOZOA EXHIBIT A 
WIDE VARIETY OF 

MORPHOLOGIES
THERE IS NO ONE SHAPE OR 

MORPHOLOGY, WHICH WOULD INCLUDE A 
MAJORITY OF THE PROTOZOA. SHAPES 

RANGE FROM THE AMORPHOUS AND 
EVER-CHANGING FORMS OF AMOEBA TO 
RELATIVELY RIGID FORMS DICTATED IN 

PART BY HIGHLY ORDERED 
CYTOSKELETONS OR SECRETED WALLS 
OR SHELLS. MANY PROTOZOAN SPECIES 

EXHIBIT COMPLEX LIFE CYCLES WITH 
MULTIPLE STAGES. SONETIMES THE 

DIFFERENT LIFE CYCLE STAGES ARE SO 
DISSIMILAR THAT THEY HAVE BEEN 

MISTAKEN FOR COMPLETELY 
DIFFERENT SPECIES. 



THE VAST MAJORITY OF 
PROTOZOA ARE MICROSCOPIC.

• However, they do exhibit an incredibly 
large range of sizes. Extant species range 
in size from < 1 um (10° meter) to several mm. 
Fossilized Forminiferida of several cm 
have been identified. Most of the 
organisms discussed in Parazitology wift 
be 3 - 50 um. This small size necessitates 
the use of a microscope to detect 
protozoa. An electron microscope is 
needed for detailed morphological 
studies.



� Protozoa are found virtually everywhere. 

� As a group, the protozoa are extremely adaptable.

�  Individual species, though, may have very specific 
niches.





LIKE ALL OTHER ORGANISMS, 
PROTOZOA MUST BE ABLE TO 
ACQUIRE
• Like all other organisms, protozoa must be able 

to acquire and metabolize nutrients from their 
environment. Many protozoa simply absorb solutes 
(i.e., osmotrophy) from their media, while some are 
scavengers that ingest solid material (i.e., 
phagotrophy). Predatory protozoa either actively 
hunt down or passively ambush other organisms 
(typically bacteria or other protozoa). Some 
protozoa are photosynthetic and can capture the 
energy of the sun and convert it to usable 
chemical energy (i.e., autotrophic or 
phototrophic). Many protozoa are not restricted 
to a single feeding mechanism and can utilize 
combinations of the above (i.e., heterotrophic, 
mixotrophic).



PROTOZOA ARE CONVENIENTLY DIVIDED INTO 
FREE-LIVING AND SYMBIOTIC WITH A FEW 
THAT ARE FACULTATIVE SYMBIONTS.

• Generally free-living organisms 
are found in the soil or aqueous 
environments, whereas symbionts 
live in close association with 
another organism. Symbiosis 
implies a physiological dependency 
on another organism for its 
nutrition. Different forms of 
symbiosis can be distinguished on 
the nature of the association 
between the dissimilar organisms



THE EARLIEST OBSERVATIONS OF PROTOZOA 
NOTED THEIR MOTILITY

• Motility is not a universal feature of protozoa and different protozoa utilize 
different mechanisms for their movement. In fact, protozoa were initially 

classified based in part on their motility. Cilia and flagella are subcellular 
structures, which propel protozoa through a fluid medium. Flagella are long 

whip-like structures, which propel the organism as a result of wave-like beat, 
which is propagated through their length. Flagellated protozoa typically 
have one or a few flagella per organism. In contrast, ciliated protozoa are 

usually covered with rows of numerous cilia. Cilia and flagella can also assist 
in the procurement of food, reproduction and other functions.



• In contrast to the swimming 
exhibited by flagellates and 

ciliates, amoeba are protozoa 
that crawl along a solid 

substratum in a fashion known 
«amoeboid movement». The amoeba 

projects out as pseudopod, or 
false foot, and then pull the rest 

of the body forward.



THE MOST COMMON FORM OF 
REPRODUCTION IN PROTOZOA 
IS ASEXUAL BINARY FISSION

• A single organism will divide into two equal 
organisms. A slight modification of this binary 
fission, called budding, is when one of the 
newly formed cells is smaller than the other 
Typically the larger cell is called the 
mother and the smaller is the daughter. Some 
protozoa will form an intracellular bud and 
essentially give birth. Another variation of 
binary fission is a multiple fission or 
segmentation. In this situation, several rounds 
of nuclear replication occur without 
cytokinesis. This multinucleated cell will 
then form multiple progeny simultaneously.



GENERAL MORPHOLOGY OF PROTOZOA 

• 1. Protozoa are unicellular organisms (single cell) sometimes called non-cellular or acellular, being not divided into cells. 

• 2. Each protozoon performs all functions of life. 

• 3. The protozoon is made of a mass of protoplasm differentiated into cytoplasm and nucleoplasm. 

• 4. The cytoplasm consists of outer thin hyaline ectoplasm and inner voluminous granular endoplasm. 

• 5. The ectoplasm functions in: protection, locomotion, ingestion of food, excretion and respiration. 

• 6. The endoplasm is concerned with metabolism. It encloses: 

•      a) food vacuoles: containing food during digestion, 

•      b) volutin granules: stored food in the form of carbohydrate (glycogen vacuoles) or protein (chromatoid bodies), 

•      c) excretory vacuoles: collect waste products and discharge them to the exterior by bursting through the ectoplasm 

•      d) the nucleus. 

• 7. The nucleus functions in reproduction and maintaining life. It is made of nuclear membrane, nuclear sap, chromatin. In the vesicular 
nucleus the chromatin is concentrated in a mass (the karyosome) or distributed between the karyosome and the inner surface of the 
nuclear membrane (peripheral chromatin). In the massive nucleus the chromatin is distributed diffusely.



GENERAL BIOLOGY OF PROTOZOA 

• 1. Nutrition either by: absorption of liquid food through the body surface, or ingestion of solid particles by the help of pseudopodia or 
through the cytostome. 

• 2. Excretion either by: diffusion through the body surface, or excretory vacuoles. 

• 3. Secretions: digestive enzymes, toxins, and material for cyst wall, enzyme to liquefy tissues. 

• 4. Respiration either: aerobic or anaerobic. 

• 5. Locomotion either by: 

•      a) Pseudopodia (amoeboid movement). 

•      b) Flagella: whip-like filaments arise from the kinetoplast+ blepharoplast + parabasal body). 

•      c) Cilia: like flagella but smaller and more numerous covering most of the body.

• 6. Cyst formation: encystment of some protozoa is essential for survival outside the body of the host and during transmission from host 
to host. 

• 7. Reproduction may be asexual or sexual. 

•      a) Asexual reproduction (simple fission): division of the nucleus by amitosis the chromatin into  chromosomes); division of the 
cytoplasm by simple fission into two (binary fission) or more (multiple fission). 

•      b) Sexual reproduction: the formation of 2 cells (male and female gametes) by reduction division, and their union (or syngamy) 
resulting in the formation of a zygote.



CLASS LOBOZEA 
(SARCODINA)

• (Sarcodina) is typically amoeboid 
and is repre- sented in humans by 
species of Entamoeba, Endolimax, 
Iodamoeba, Naegleria, and 
Acanthamoeha. 



CLASS 
ZOOMASTIGOPHORA

• ZOOMASTIGOPHORA, the 
flagellates, have one or 
more whip-like flagella 
and, in some cases, an 
undulating membrane (eg, 
trypanosomes). These 
include intestinal and 
genitourinary 
flagellates (Giardia, 
Trichomonas, Dientumoeba, 
Chilomastix) and blood and 
tissue flagellates 
(Trypanosoma, Leishmania).



CLASS SPOROZOA

• SPOROZOA undergo a complex life cycle 
with alternating sexual and asexual 
reproductive phases, usually involving 
two different hosts (eg, arthropod and 
vertebrate, as in the blood forms). The 
subclass Coccidia contains the human 
parasites Isospora, Toxoplasma, and 
others. Among the Haemosporina (blood 
sporozoans) are the malaria parasites 
(Plasmodium species).



CLASS CILIOPHORA 

• CILIOPHORA is a complex protozoon 
bearing cilia dis- tributed in rows 
or patches, with two kinds of 
nuclei in each individual. 
Balantidium coli, a giant 
intestinal ciliate of humans and 
pigs, is the only human parasite 
representative of this group.
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