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Protists are a diverse group of
unicellular eukaryotic
microscopic  organisms. They
orticallaMay share certain morphological
and physiological characteristics
with animals or plants or both.
The term protist typically is used
in reference to a eukaryote that
IS not a true animal, plant, or
fungus or in reference to a
eukaryote  that lacks a
multicellular stage.
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Figure 1: different species of protists
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This group comprises of the diatoms and golden algae (desmids) (figure 2).
We find them in fresh water as well as in marine environments. They are
microscopic. These organisms do not have locomotion organelles, and they
float passively in water currents (plankton).
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These organisms are usually marine and photosynthetic. They have an
appearance of various colours like yellow, green, brown, blue or red. Their
colour is influenced and decided by the main pigments present in their cells.
The cell wall has stiff cellulose plates on its outer surface. These organisms
usually have two flagella; one lies longitudinally and the other transversely
in a furrow between the wall plates (figure 3).
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These are mostly freshwater organisms. We can find them in stagnant
water. They do not have a cell wall. Rather, they are built with a protein-
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rich layer, pellicle that makes their body flexible. They have two flagella
(able to locomote): One is short and the other is a long one. The two
flagella join with each other at a swelling called paraflagellar body. They
also have chloroplasts responsible for photosynthesis. Therefore, Euglena
Is a connecting link between animals and plants. Nutrition in Euglena is
mixotrophic, when the light is available it is photosynthetic, in darkness, it
Is saprophytic absorbing food from surrounding water.
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Slime moulds are saprophytic protists. Their body is capable of moving
through decaying twigs and leaves engulfing organic material. Under
suitable conditions, they form an aggregation called Plasmodium which
may grow and spread over several feet. During unfavourable conditions, the
plasmodium differentiates and forms fruiting bodies bearing spores at their
tips.

figure 5:one of slime molds ( pencillium) (Galwidl) Gde¥! ¢15i aai 25 J<&
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The spores possess true walls. The spores are dispersed by air currents.
They are extremely resistant to changes in the atmosphere. They are
capable of surviving for many years, even under adverse conditions.

Protozoans ¥ cligall 5.2
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All protozoans are heterotrophs and live as predators or parasites. They are
believed to be primitive relatives of animals. We will study protozoa in
some details.
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The Protozoa are a diverse group of unicellular eukaryotic organisms
with animal-like behaviours, such as motility and predation. The
terms protozoa and protozoans are also used informally to designate
single-celled, non-photosynthetic protists, such as ciliates, amoebae
and flagellates.
The group Protozoa was considered as a class in taxonomy in early 19"
century, but in later classification schemes, this group was elevated to
higher ranks, including phylum, subkingdom and kingdom. The field
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of science, which studies these organisms, is called protozoology- a

branch of microbiology

Characteristics of protozoa (¥ <l gall pailad -
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e Protozoa are mainly microscopic organisms, ranging in size
from 10 to 52 micrometers. Some protozoan species are
significantly larger. Among the largest are the deep-sea
dwelling Xenophyophores, single-celled foraminifera whose
shells can reach 20 cm in diameter.

o Free-living forms of protozoa are restricted to moist
environments, such as soils, mosses and aquatic habitats,
although many can form resting cysts which enable them to
survive dry conditions.

e Many protozoan species are symbionts, some are parasites, and
others are eaters of bacteria, algae and other protists.

Protozoa motility and feeding 5% < gaad) sie 4,310 5 48 o) ¢
Motility 4 (1
A1)l il sisall (e 2o Jind g 3 il g Aglall il 35 0 Y1) bl sall ()5S
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Organisms traditionally classified as protozoa are abundant in aquatic
environments and soil, occupying a range of trophic levels. According to
type of motion, the group includesfour classes:
Jerind Blally e xi b gudl 4085 Gl 3acbuay & 2% :Flagellates <bda sud) -1
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Flagellates:they move with the 'ﬁgi};mc;i“wwhip—like structures called
flagella. Flagella are generally used for propulsion; directing food
Into a cytostome or mouth. Some have more than one flagellum.
Most parasites that affect human health are flagellates. An example
Is Giardia.
il A g Y] e eV 4nii iy Jlesiny & a3 Ciliates luagd) -2
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Ciliates: they move by using hair-like structures called cilia which
are used in swimming, crawling, attachment, feeding, and
sensation. They are parasites, symbiotic or have free living life.
They are characterized by presence of two nuclei: micronucleus and
macronucleus, and they have two vacuoles: Food vacuoles used for
digestion and contractile vacuole used for osmosis regulation.
Ciliates reproduce asexually, by various kinds of fission such as the
binary fission, a form of asexual reproduction. Examples are
paramecium, vorticella and Balantidium.

Cilnagdl cpe Allida g1 gif 1708
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Amoebae which move by the use of foot-like structures called
pseudopodia which give them the ability to alter their shape, primarily
by extending and retracting pseudopods. The appearance and internal
structure of pseudopods are different according to different groups:
they are either lobose, filose, reticulose or actinopoda. Most freshwater
amoebae have a contractile vacuole, which regulates the osmosis
pressure. Marine amoebae do not usually possess a contractile
vacuole, because the concentration of solutes within the cell is in
balance with the tonicity of the surrounding water. For example:

freshwater amoeba Amoeba proteus (figure 8).
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These protozoa are sessile and don’t have organelles for locomotion.
They are a group of several species of obligated intracellular
protozoan parasites classified as Sporozoa because they form
reproductive cells known as spores. They are known also as
Apicomplexa (or Apicmoplexia) because they have a cellular
structure known as apical complex. The apical complex enables
Sporozoans to invade the host cells (figure 9). An example is the
parasite Plasmodium malariae, which cause many Malaria diseases
for humans.
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Figure 9: structure of a typical sporozoan sl 4xad gaill 43 19 J<&

10

https://manara.edu.sy/




[

ojli_aJl
R :Feeding 43l
s Al yualiall (alatdy SR Jlally 13l Y1 bl gall 23l o oSy
ol gy o132l iy ja ddalaly L) 4 glall daaldly haii o) oSy WS 4 glal) agiuie]
slall adll eay adll anly Slea e o3l Al o (Y saiad) Jai L) L3SH Ja LY
e Aladl ol el paial Caa gl Gl ddand g OV i) o)l (any odaE
i gSa e Lglae Y1 Gl pall e anagiy g slal) oLl (aa JSET Sy
Aaalel ol i) (ansd Baxall 4
Protozoa may take in food by osmotrophy, absorbing nutrients through
their cell membranes. Protozoa may feed by phagocytosis, either by
engulfing particles of food with pseudopodia (as amoebae do), or taking
in food through a mouth-like aperture called a cytostome. Some amoebae
also feed by pinocytosis imbibing dissolved nutrients through vesicles
formed within the cell membrane. All protozoa digest their food in
stomach-like compartments called digestive vacuoles.
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The pellicle is a thin layer supporting the cell membrane in various
protozoa, such as ciliates, protecting them and allowing them to retain
their shape, and to be more hydrodynamic especially during
locomotion. The pellicle varies from flexible and elastic to rigid.
Although somewhat stiff, the pellicle is also flexible and allows the
protists to fit into tighter spaces. Familiar example of protista with a

pellicle is the ciliate Paramecium and euglenoids. In ciliates and
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Apicomplexa, it is formed from closely packed vesicles called alveoli.
In euglenoids, the pellicle is formed from protein strips arranged

spirally along the length of the body.

Ecological role of Protozoa (' s¥) <l gaall Al ) gal)
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As components of the micro-fauna, protozoa are an important food
source for micro-invertebrates. Thus, the ecological role of protozoa in
transferring bacterial and algal production to successive trophic levels
Is important.

Protozoan species include both herbivorous and carnivorous consumers
in the decomposer link of the food chain. As predators, they prey upon
unicellular or filamentous algae, bacteria, and micro-fungi. They also
control bacteria populations and biomass to some extent. On average, a
protozoan organism eats ~ 100 to 1,000 bacteria per hour.

Some protozoa, such as the malaria parasites (Plasmodium spp.),
trypanosomes and leishmania, are important disease-causing agents in
humans. Protozoa can stimulate decomposition of organic matter,
digest cellulose in the rumen of cows and termite guts, and can play a
role in nutrient mobilization.
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Some protozoa have life phases alternating between proliferative
stages (e.g., trophozoites) and dormant cysts. When protozoa are in
the form of trophozoites, they actively feed. As cysts, protozoa can
survive harsh conditions, such as exposure to extreme temperatures or
harmful chemicals, or long periods without access to nutrients, water,
or oxygen for a period of time. Being a cyst enables parasitic species
to survive outside of a host, and allows their transmission from one

host to another.

a3 ey cencystation (el Sl JSB ) e skl (e Jadll e

.excystation oSl e z 5 AL ey skl ) Sl e 53 g2l duSlaall Aleal)
The conversion of a trophozoite to cyst form is known as encystation,
while the process of transforming back into a trophozoite is known as
excystation.

g1 ac Jal il HUadsy) of U JUadayl LusaW 1SS 115N el gl iS5
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Protozoa reproduce asexually by binary fission or multiply fission.
Many protozoan species exchange genetic material by sexual means
(typically, through conjugation); however, sexuality is generally
associated with the process of asexual reproduction, and does not
immediately result in increased population.

Human disease caused by obwidl g¥ clil gal) Wsad Al Gl Y- g
protozoa

13

https://manara.edu.sy/



https://en.wikipedia.org/wiki/Trophozoite
https://en.wikipedia.org/wiki/Microbial_cyst
https://en.wikipedia.org/wiki/Trophozoite
https://en.wikipedia.org/wiki/Binary_fission
https://en.wikipedia.org/wiki/Isogamy

Z4

deola
ojl_oJl
S Ll (5355 alyal 830 aandy Gt LS ) ) gl iany s
Ganait (5 AT Al de gana (5l (g0 ST o gl g Comiall agd sl allall 8 (il sl
Gl ol (il giall ¢l celaa¥) gl by ol 1 Y1 il gl L 1) Gl Y
Ol asill (e (s dan) Liladnll) (A0S ) Clpdiall ¢ ol ymiiall gla (g 50Y)
Eleall s Lol el A o) A jall lgdll
Some protozoa are human parasites, causing many diseases. Protozoan
parasites Kill debilitate and mutilate more people in the world than any
other group of disease organisms. Protozoan diseases includes:
Malaria, Amoebiasis, Giardiasis, Toxoplasmosis, Cryptosporidiosis,
Trichomoniasis, Chagas disease, Leishmaniasis, Sleeping Sickness,
Amoebic dysentery, Acanthamoeba Keratitis, and Primary Amoebic

Meningoencephalitis.

Animal disease caused by <lilgall M g¥) ) gal) Lwud Al Gl yaY) -
protozoa
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Protozoa are responsible for some of the most important diseases of

animals and humans
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The protozoan Ophryocystis elektroscirrha (figure 10), for example, is a
parasite of butterflies. It infects the butterfly entering the larval stage.
The spores are found on the body of infected butterflies and usually
transmitted from females to their offspring when the females scatter
spores on their egg during oviposition. The spores are ingested by the
larvae. After they enter a host's gut, spores open and emerging
sporozoites that penetrate a larva's gut wall and start reproducing
sexually. The adult butterflies emerge covered with spores, mostly on
their abdomens. Parasites do not continue to replicate on adult butterflies
and spores must be eaten by larvae before they can cause new infections.
Severely infected individuals are weak, unable to expand their wings, or

unable to enclose, and have shortened lifespan.

Infection  with  this
parasite creates an effect

known as culling

whereby infected
migrating animals are
less likely to complete

the  migration.  This

results JFH pagigions figure 10: parasite Ophryocystis elektroscirrha :70 Js
with lower parasite loads Ludlal)
at the end of the

migration.
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