Lecture No. 2


Amoeba

Amoeba was first discovered by Roesel Von Rosenhof in 1775. Amoeba has attracted the attention of both scientists and laymen because of its ever-changing shape and simple structure. In spite of its simplicity it performs all the vital activities of life such as movement, nutrition, digestion, assimila​tion, egestion, respiration, excretion, response to stimuli, reproduction and growth, etc. It is chosen for the study because it is easily obtained and has a transparent body which is relatively simple and large in structure and slow in locomotion. 
Amoeba proteus
SYSTEMATIC POSITION

Phylum: - Protozoa 
Subphylum: - Sarcomastigophora 
Superclass: - Sarcodina

Class: - Rhizopodea 
Subclass: - Lobosia

Order: - Amoebida

Genus: - Amoeba
Species: - proteus

HABIT  AND HABITAT

Amoeba proteus is widely distributed. It is commonly found in the ooze or bottom mud in fresh​water pools, ponds, ditches, lakes and slow streams, often in shallow water on the underside of aquatic vegetation. It is also found in damp soils. 
STRUCTURE
Size and shape: Amoeha proteus is a one-celled microscopic animal about 0.25 mm (250 microns) in diameter and so transparent that it is invisible to the naked eyes. Under the compound microscope, it appears as an irregular, colourless, translucent mass of living animal-like jelly or protoplasm that is constantly changing its shape by sending out and withdrawing finger-like processes, the pseudopodia. The name Amoeba is derived from a Greek word amoibe which means change. The specific name proteus is based on the name of a mythological Greek sea-god who constantly changes his shape. Although it possesses no cell wall, it has a thin delicate outer membrane called the plasmalemma. Just beneath this is a non-granular layer, the ectoplasm which encloses the granular endoplasm. 
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Pseudopodia 
Pseudopodia (Gr., pseudo = false; podos = foot) are temporary finger-like and blunt extensions which are constantly being given out or withdrawn by the body. Also it called lobopodia. 

Plasmalemma
 The plasmalemma is very thin, delicate, invisible, elastic external cell membrane. The thickness of plasmalemma may be from 1/4 micron (0.00025 mm) to 2 microns.
Cytoplasm
 Inside the plasmalemma, there is a dense mass of cytoplasm containing several organelles. It is differentiated fairly into two district zones, an outer ectoplasm and an inner endoplasm.
Ectoplasm: The ectoplasm forms the outer and relatively firm layer lying just beneath the plasmalemma. It is a thin, clear (non-granular) and hyaline layer. 
Endoplasm: The endoplasm forms the main body mass completely surrounded by the ec​toplasm. It is granular layer contains the following organelles: -
1. Nucleus        2. Contractile vacuole      3.  Food Vacuoles    4.  Water globules

LOCOMOTION

Amoeba exhibits characteristic amoeboid movement by the formation of finger-like temporary processes, the pseudopodia, the pseudopodia of Amoeba are known as lobopodia due to their blunt, finger-like appearance and rounded tips. 
NUTRITION

An Amoeba is unable to form its food from simple substances, but it requires ready-made organic substances for food; such a mode of nutrition in which solid organic particles are ingested is called zootrophic or holozoic. The food of Amoeba consists of algae cells and filaments, bacteria, other protozoans, small metazoans such as rotifers and nematodes and organic matter. 
RESPIRATION

Amoeba has no respiratory organs and no respiratory pigments. Respiration in Amoeba occurs by diffusion through the general body surface (plasmalemma). Amoeba is aerobic, takes in oxygen and gives off carbon dioxide like other animals.
EXCRETION

The oxidation of carbohydrates and fats results in the production of metabolic wastes, carbon dioxide and water. In Amoeba, the by-product of oxidation of proteins is ammonia and carbon dioxide and less often urea. Carbon dioxide and ammonia are soluble in water and these are excreted out through the plasmalemma by diffusion in the surrounding water or in the water discharged by the contractile vacuole.

OSMOREGULATION

Osmoregulation is a process in which the water contents of the protoplasm are controlled. The regulation of water contents in the protoplasm of Amoeba is performed by the contractile vacuole. The protoplasm of Amoeba is more concentrated than the surrounding water, so that regular water current enters its body by osmosis through the semi-permeable plasmalemma. 
REPRODUCTION

Reproduction in Amoeba is a periodic process taking place at intervals. The duration between successive phases of reproduction essentially depends on the rate of growth of Amoeba. When Amoeba attains a maximum size, i.e., 0.25 mm it starts to reproduce. Reproduction in Amoeba chiefly occurs by asexual method, i.e., by binary fission, multiple fission and sporulation. 
1. Binary fission. Binary fission is the most common mode of reproduction. It results in the division of parent amoeba into two daughter amoebae. The division involves the nuclear division followed by cytoplasmic division. Amoeba undergoes binary fission during favourable conditions of food and temperature. The amoeba divides by mitosis and involves the prophase, metaphase, anaphase and telophase.
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Fig. 14.18. Amoeba. Stages in binary fission.




2. Multiple fission: Amoeba reproduces by multiple fission during unfavorable conditions of food and temperature (i.e., scarcity of food and rise and fall in temperature). Pseudopodia are withdrawn, the animal becomes rounded, streaming movements of endoplasm cease, larger granules dissolve and protoplasm becomes minutely granular, distinction between ectoplasm and endoplasm is lost. The animal begins to rotate and secretes a cyst inside to which two new layers are added to complete a three-layered cyst, then the rotation of the animal stops. The cyst is a resting stage and it protects the animal, it also brings about dispersal of the animal when the pond dries up. On return of favourable conditions or the cyst being blown into another pond, the cyst bursts and the protoplasm flows out to reform the Amoeba. 
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Fig. 14.19. Amoeba. Multiple fission during encysted condition.




3. Sporulation. Amoeba proteus multiplies by a process of sporulation without encystment, during unfavorable conditions. In A. proteus spores are formed internally. About 200 spores may be formed within a single parent. Finally the parent body disintegrates and the spores are set free which remain inactive for some time. On the return of favourable conditions each spore forms a young Amoeba which soon grows to the adult size.

[image: image4.jpg]disintegrating chromatin nuclei spores spore case
nucleus blocks

amoebula

Fig. 14.20. Amoeba. Sporulation.




Encystment

 Amoeba tides over unfavorable conditions by secreting a protective covering or cyst around it. This process of cyst formation is known as encystment. In extremes of coolness or hotness, or when the pond dries up or in the scarcity of food and in other unfavorable conditions Amoeba encysts. During encystment, pseudopodia are withdrawn and body becomes round. The ectoplasm secretes a tough double-walled cyst around the body. The cyst is a resting stage and it protects the animal. On return of favorable conditions, cyst breaks and the Amoeba emerges out of it to lead an active life. The cyst in Amoeba is protective and not reproductive.
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Conjugation 
It has also been observed that two amoebae come closer and unite together temporarily and get separated after some time. However, its significance is not fully known.
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