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Introduction

• A protozoan can be defined as a usually motile eukaryotic unicellular protest.

• Protozoa grow in a wide variety of moist habitats.

• Most protozoa are free living and inhabit freshwater or marine environments. 

• Many terrestrial protozoa can be found in decaying organic matter, in soil, and even in 
beach sand; some are parasitic in plants or animals.

• They make up a large part of plankton—small, free floating organisms that are an 
important link in the many aquaticfood chains and food webs of aquatic environments. 

• A food chain is a series of organisms, each feeding on the preceding one. 

• A food web is a complex interlocking series of food chains. 

• Protozoa are also useful in biochemical and molecular biological studies. 

• Many biochemical pathways used by protozoa are present in all eukaryotic cells.

• Some of the most important diseases of humans and animals are caused by protozoa.





Morphology

• In some species the cytoplasm immediately under the plasma membrane is semisolid or 
gelatinous, giving some rigidity to the cell body. It is termed the ectoplasm. 

• The bases of the flagella or cilia and their associated fibrillar structures are embedded in 
the ectoplasm. 

• The plasma membrane and structures immediately beneath it are called the pellicle. 

• Inside the ectoplasm is the area referred to as the endoplasm, which is more fluid and 
granular in composition and contains most of the organelles. 

• Some protozoa have one nucleus, others have two or more identical nuclei. 

• Still other protozoa have two distinct types of nuclei—a macronucleus and one or more 
micronuclei. 

• The macronucleus, when present, is typically larger and associated with trophic activities 
and regeneration processes. 

• The micronucleus is diploid and involved in both genetic recombination during 
reproduction and the regeneration of the macronucleus.



…Morphology

• One or more vacuoles are usually present in the cytoplasm of protozoa. 

• These are differentiated into contractile, secretory, and food vacuoles. 

• Contractile vacuoles function as osmoregulatory organelles in those 
protozoa that live in a hypotonic environment, such as a freshwater lake. 

• Osmotic balance is maintained by continuous water expulsion. 

• Most marine protozoa and parasitic species are isotonic to their 
environment and lack such vacuoles.

• Phagocytic vacuoles are conspicuous in holozoic and parasitic species and 
are the sites of food digestion (see figure 4.10). 

• Secretory vacuoles usually contain specific enzymes that perform various 
functions (such as excystation).



…Morphology

• Most anaerobic protozoa (such as Trichonympha, which 
lives in the gut of termites; see figure 28.26) have no 
mitochondria, no cytochromes, and an incomplete 
tricarboxylic acid cycle.

• However, some do have small, membrane-delimited 
organelles termed hydrogenosomes. 

• These structures contain a unique electron transfer 
pathway in which hydrogenase transfers electrons to 
protons (which act as the terminal electron acceptors), 
and molecular hydrogen is formed. 

• Other protozoa have mitochondria with discoid cristae 
(trypanosomes), tubular mitochondrial cristae (ciliates, 
sporozoa), and lamellar cristae (foraminiferans).



Nutrition

• Most protozoa are chemoheterotrophic. 

• Two types of heterotrophic nutrition are found in the protozoa: 
• holozoic 

• saprozoic 

• In holozoic nutrition, solid nutrients such as bacteria are acquired by 
phagocytosis and the subsequent formation of phagocytic vacuoles. 

• Some ciliates have a specialized structure for phagocytosis called the cytostome
(cell mouth). 

• In saprozoic nutrition, soluble nutrients such as amino acids and sugars cross the 
plasma membrane by pinocytosis, diffusion, or carrier mediated transport 
(facilitated diffusion or active transport).



Encystment and Excystment

• Many protozoa are capable of encystation. 

• They develop into a resting stage called a cyst, which is a dormant form marked by the presence of a wall 
and by very low metabolic activity. 

• Cyst formation is particularly common among aquatic, free-living protozoa and parasitic forms.

• Cysts serve three major functions:

• (1) they protect against adverse changes in the environment, such as nutrient deficiency, desiccation, 
adverse pH, and low partial pressure of O2; 

• (2) they are sites for nuclear reorganization and cell division (reproductive cysts); and 

• (3) they serve as a means of transfer between hosts in parasitic species.

• Although the exact stimulus for excystation (escape from the cysts) is unknown, excystation generally is 
triggered by a return to favorable environmental conditions. 

• For example, cysts of parasitic species excyst after ingestion by the host and form the vegetative form called 
the trophozoite.



Locomotory Organelles

• A few protozoa are nonmotile. 

• Most, however, can move by one of three major types of locomotory
organelles: pseudopodia, flagella, or cilia. 

• Pseudopodia are cytoplasmic extensions found in the amoebae that 
are responsible for the movement and food capture. 

• There are many types of pseudopodia. 

• Flagellates and ciliates move by flagella and cilia.

• Electron microscopy has shown that protozoan flagella and cilia are 
structurally the same and identical in function to those of other 
eucaryotic cells.



Asexual Reproduction

• Most protozoa reproduce asexually, and some also carry out sexual 
reproduction. 

• The most common method of asexual reproduction is binary fission. 

• During this process the nucleus first undergoes mitosis, then the 
cytoplasm divides by cytokinesis to form two identical individuals



Sexual Reproduction
• The most common method of sexual reproduction is conjugation.

• In this process there is an exchange of gametes between paired protozoa of complementary mating types 
(conjugants). 

• Conjugation is most prevalent among ciliate protozoa. A well-studied example is Paramecium caudatum. 

• At the beginning of conjugation, two ciliates unite, fusing their pellicles at the contact point. 

• The macronucleus in each is degraded. 

• The individual micronuclei divide twice by meiosis to form four haploid pronuclei, three of which 
disintegrate. 

• The remaining pronucleus divides again mitotically to form two gametic nuclei, a stationary one and a 
migratory one. 

• The migratory nuclei pass into the respective conjugates. 

• Then the ciliates separate, the gametic nuclei fuse, and the resulting diploid zygote nucleus undergoes three 
rounds of mitosis. 

• The eight resulting nuclei have different fates: one nucleus is retained as a micronucleus; three others are 
destroyed; and the four remaining nuclei develop into macronuclei. 

• Each separated conjugant now undergoes cell division.

• Eventually progeny with one macronucleus and one micronucleus are formed.





Classification

• Many protozoan 
taxonomists regard 
the Protozoa as a 
subkingdom, which 
contains seven of the 
14 phyla found within 
the kingdom Protista.


