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1.1.2 INTRODUCTION
Protozoaind udesthesmplest and most primitiveanimas. Thename Protozoawas coined by Goldfuss

(1820) who used the name simply for lower groups of Zoophyta. 1n 1845, Von Siebold established the
unicellular nature of the protozoa. Protozoansare usually microscopic and not visibleto the naked eyes.
They arefound infresh-water, sdt-water and damp soil, whilesome are parasitic, symbiotic and commensals.
They areusudly caled acdlular or non-cdllular organismsi.e. thebody of theindividua isnot subdivided into
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cells. Thepartsof thebody are called organellsin contrast to the organsof Metazoa. Thesizevariesfrom

2 micronsto 250 microns (onemicron (u)=1/1000mm). Plasmodium, Leishmaniaand Babesiaarethe

smdlest protozoansknown sofar. Protozoans|like Amoeba, Paramecium, Pelomyxacan be seenwith our
naked eyes. Prosporagigantea, asporozoan growsto about 16mmlong. There are about 50,000 species
of protozoans.

1.1.3 GENERAL CHARACTERS

1. Protozoansarebelievedto havebeen originated in Archaezoic, Precambrian period.

2. Protozoansare minute, microscopic, acelular (non-cdlular) anima sinhabiting fresh, marinewaters
and damp places. Parasitic protozoaliveover or inside bodies of animalsand plants.

3. Theshapeisspherical, ova, dongated, irregular, bell-like, spindle shaped or dipper-like.

4. Thesymmetryisalsovariable. It may beradid, bilatera or irregular.

5. Bodyiscovered by plasmamembraneor pellicle. Some protozoans have an exoskel eton made up of
CaCO,orsilica

6. Thesnglecdl performsall thelifeactivitiesjust likethebody of ananimal. Thereisno division of
[abour.

7. Protozoansaresolitary or colonid. Incolonia forms, theindividua sareaike and independent.
8. Locomotory organellsare pseudopodia, flagellag, ciliaor none.
9. Nutritionisholozoic (anima-like), holophytic (plant-like) sgprozoic or parasitic. Digestiontakesplace

insdethefood vacuole.

10. Respiration takesplaceby s mplediffusionthroughthe body surface.

11. Excretionthrough general body surface or through contractile vacuol eswhich servemainly for osmo-
regulation. Butin someforms, excretion takes placethrough atemporary openingin theectoplasm or
through apermanent pore called cytopyge.

12. Someformspossess sensory organellsin theform of pigment spot.

13. Asexua reproductionisby budding or multiplefission or binary fission and sexua reproductionisby
conjugation.

14. Lifehistoryisoften complicated with dternation of asexual and sexua generations (digenesis).

15. Lifehistory may passthrough various phaseslike amoeboid, flagel late, ciliate and encystment.

16. Generdly, encystment occursto tide-over unfavourable environmental conditionsor for dispersal.

1.1.4 CLASSIFICATION
Theclassification followed hereisbased on Hyman'sVoal. | i.e., “ Protozoathrough Ctenophora’.

Thereismuch controversy regarding the classification of protozoabecause of variousgroupsof uncertain
relationship.

The Phylum Protozoais grouped into two sub-phyla— 1. Plasmodroma, and 2. Ciliophora.
Sub-phylum1: PLASMODROMA

These aremore primitive organismswith locomotor organel Islike pseudopodia, flagellaor none.
They possess singlenucleusor many nuclel of samekind. Asexud reproductionisby binary or multiple
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fission. Sexud reproductiontakes placeby syngamy i.e. fusion of gametes.

The sub-phylum Plasmodromaisdivided into four classes— 1. Sarcodina, 2. Mastigophora, 3.
Opalinata, and 4. Sporozoa.

Class1: SARCODINA

Theorgandlsof locomotion arelobopodiaor filopodiaor axopodia.
Body naked or with ahardinternal shell or external test.

Cytoplasm usually marked into ectoplasm and endopl asm.

Mogt of them arefree-living but someare parasitic.

No spore-formation, no conjugation.

aghkhowbdPE

Theclass Sarcodinaisdivided into two sub-classes 1. Rhizopodaand 2. Actinopoda.

Sub-class1: Rhizopoda
1.  Locomotion by pseudopodiaor filopodiabut never axopodia.
2.  Theyaregenerdly creepingforms.

The sub-classRhizopodaisdividedintofiveorders.

Order 1. Lobosa
1. Body amoeboid, naked, without skeleton.
2. Presence of lobopodia
3. Generdly encystment occurs.
e.g.. Amoeba, Pelomyxa

Order 2. Testacea

1. Body consists of asingle-chambered shell made up of CaCO, or silica.
2. Mostly freshwater forms.

3. Pseudopodiaare extruded through adefinite aperture.

e.g.. Arcdla, Difflugia.

Order 3. Filosa(Gromina)
1. They possessbranchingfilopodia
2. Freshwater or marine
3. Body naked or in ashell with definite aperture.
e.g.: Euglypla, Gromia
Order 4. Foraminifera
1. Pseudopodiaare branched reticulopodiaforming anet-work.
2. Possessatest with oneto many chambers.
3. Reproduction with an alternation of sexual and asexua generations.
4. Gametesusualy flagd late. e.g.: Polystomella, Allogromia
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Order 5. Mycetozoa

1. Body large, amoeboid, formingamultinucleate plasmodium
2. Lifecyclecomplex and has sexual reproduction.

3. Usualy sporangiaareformed which liberate spores.

4. Nutritionisphagocytic.

e.g.: Plasmodiophora, Didymium

Sub-class2: Actinopoda

Lo

Their organdlesof locomotion areddicateaxopodiawith axid filamentsradiatingfromasphericd
body.

Cytoplasmwithinner and outer zones.

Test ispresent or absent.

Gametesareusually flaged | ated.

Reproduction isboth sexua and asexud.

abshowwbd

The sub-classActinopodaisdivided into 4 orders.

Order 1. Heliozoa (helios, sun)

1. Body spherical, naked or with atest.

2. Genegrally caled sunanimacules.

3. Mostly fresh water forms, somemarine.

4. Axopodiafine, stiff, radiating unbranched with anaxid filament.
e.g.: Actinophrys, Actinosphaerium.

Order 2. Radiolaria
1. Exclusvely marineorganisms.
2. Axopodiawithout conspicuousaxid filaments.
3. Skeleton madeup of siliceous spicules.

e.g.: Actinomma, Thallassicola

Order 3. Acantharia
1. Marineforms.
2. Skeletonwith radiating spinesmade up of strontium sulphate.
3. Axopodia
e.g.. Acanthometra
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Order 4. Proteomyxa
1. Largely marine and fresh water parasitesof agaeand higher plants.
2. Filopodiaand reticulopodiain some species.
3. Oftenwithflagdlate stagesinlife-history.
e.g.. Pseudospore, Vampyrella.

- -~ PSEUDOPODIUM

— ECTOPLASM
-— ENDOPLASM

CONTRACTILE

VACUOLE ~FOOD VACUOLE

NUCLEUS

INGESTED RBC

LOBOPODIUM
NUCLEOLUS

____aXOPODIA

-ENDOPLASM

CONTRACTILE
VACUOLE

Actinospherium

Class2: MASTIGOPHORA (Flagellata)

1
2.
3.
4
5

. Primitiveand minute protozoawith much diversity intheir form structure and habits.

B iis vered by athinpdlicleor test of cellulose, chitinor slica
One Otgmorewhi p-likeflagellapresent for locomotion and food-capture.
Nutrition may beautotrophic, heterotrophic or mi xothEhﬂ:.
Reproductionisasexud by longitudinal binary fission.

The classMastigophoraisdivided into two sub-classes— 1. Phytomastigina 2. Zoomastigina.

Sub-class 1. Phytomastigina
1. Theseareplant-likeflagelates.

2.
3.
4.

Mostly freeliving; few areparasites.
Nutritionisholophytic or plant-like.
Flagellararely morethan two.

Thesub-classPhytomastiginaisdividedinto six orders.
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Order 1. Chrysomonadina
1. Small flagellateswith yelow or brown chromatophores.
2. Solitary or colonid, often amoeboid.
3. Flagdlafrom onetothree.
4. Nutritionisholophytic, sometimessaprophytic or holozoic.
e.g.: Chrysamoeba, Synura

Order 2. Cryptomonodina

1. They havegreen, yellow, brown or colourless chromatophoreswhich form starch.
2. They havetwoflagelaof unequal size.

3. They possessagullet.

e.g.. Cryptomonas, Chilomonas.

Order 3. Englenoidina

1. Presenceof oneor twoflagellaarising from gullet.

2. Presenceof thick pellicle.

3. Chromatophoresare green or colourless,

4. Nutrition holophytic, saprophytic or holozoic.

5. Contractilevacuoleand stigmaare present anteriorly.
e.g.. Euglena, Peranema

Order 4. Phytomonadina (Volvocida)
1. Body iscovered with cellulose.

2. Solitary or colonial

3. Gullet isabsent.

e.g.: Volvox, Chlamydomonas.

Order 5. Chloromonadina

1. Presenceof green chromatophores.
2. Nutrition holophytic or saprophytic.
3. Stigmaisabsent.

e.g.: Goniostomum, Coelomonas.

Order 6. Dinoflagellata
1. Therearetwo flagella, onelying transversely and the other pointing backwards.
2. Body covered withthick pellicleor cellulosedividedinto plates.
3. Chromatophores numerousand variously coloured or absent.
4. Someare phosphorescent.
e.g.. Noctiluca, Ceratium
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Thissub-classZoomastiginaisaso divided into six ordel ..

Order 1. Rhizomagtigina
1. They have pesudopodiaand oneto four flagella.

2. Freeliving or paragitic.
3. Amoeboid formswhich connect Sarcodinaand Mastigophora.

e.g.. Mastigamoeba, Histomonas

Order 2. Choanoflagdlina
1. Solitary or colonid flagellates.
2. Free-livinginfreshor st water.

e.g.: Proterospongia
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Order 3. Protomonadina

1. Thereareonetofour flagella
2. Freeliving or paragitic.

3. Nutrition holozoic or saprozoic.
e.g.: Trypanosoma, Leishmania

Order 4. Diplomonadina

1. Thesearebinucleateflagelateshaving bilateral symmetry.
2. Flagella4 pairs.

3. Mostly parasitic.

e.g.: Giardia, Hexamita

Order 5. Trichomonadina

1. Theseareparasitic flagellates.
2. Nuclel oneto many.

3. Cytostome usually present.
e.g.: Trichomonas, Devescovina

Order 6. Hypermastigina

1. Parasiticflagelates.

2. Highly specidizedflagellates.

3. Symbiontsof wood eating insects.
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1. Theshapeof thebody isdefiniteandisenclosed by afirm pellicle.
2. Theorgandlsof locomotion arecilialikeflagellawhich arearranged inlongitudina obliquerows.
3. Cytostomeisabsent and nutritionissporozoic.
4. Contractilevacuolesabsent.
5. Nucle 2tomany, monomorphic.
6. Sexud reproduction takesplace by thefusion of flagellated anisogametes.
7. Harmlessparasitesin therectum of frogs and toads.
Thesewereformerly known as primitive ciliatesand were called protociliata.
The class Opalinataincludes asingle order Opalinidawith the same charactersof the class
Opdinata.

Order: Opalinida—e.g.: Opalina, Protoopalina

C“‘\‘ ectoplasm
endoplasm

ovoid
granules

Class4: SPOROZOA Fig. 13Opdina

1

2
3.
4.
5

Organellsfor locomotion and feeding are absent.
Nutritionismainly sporozoic.

Nucleusisof thesingletype.

Syngamy takes place after which many sporesareformed.
Exclusively endoparasites.

The class sporozoais divided into four sub-classess— 1. Telosporidia, 2. Piroplasmea, 3.

Cnidosporidia, and 4. Acnidosporidia

Sub-class1: Telosporidia

1. Presenceof snglenucleusinadults.
2. Thesporescontain many sporozoites, but lack polar capsulesand polar filaments.
3. Sporeformation endsthelife-cycle.

Thissub-classconsistsof threeorders.
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Order 1. Gregarinida
1. Theylead parasiticlifeindigestivetract and body cavity of invertebrates.
2. Maturetrophozoiteslarge, worm-likefreeand matile.
e.g.: Monocystis, Gregarina

Order 2. Coccidia

1. Maturetrophozoitesaresmal and typicaly intrace lular.
2. Gametocytes aredimorphic.

3. Sporozoitesmultiply by schizogony intissuecdlls.

e.g.: Eimeria, Isospora

Order 3. Haemosporidia

1. Maturetrophozoitesare small, amoeboid and intracel lular.

2. Sexua reproduction (pairing of gametes) takes placein invertebrate host.
3. Schizogony takes placein avertebrate host.

eg.. Plasmodium

Sub-class2: Piroplasmea
Thisincludessingleorder

Order. Piroplasmida
1. Parasitesof vertebrate erythrocytes.
e.g.. Babesa.

Sub-class3: Cnidosporidia
1. Thesporeshave polar capsulescontaining coiled polar filaments.
2.  Sporesareformedthrough out life.
3.  Trophozoitesaremultinucle forms.

Thissub-classisdivided intofour orders.

Order 1. Myxosporidia
1. Codozoicor histozoicinfishes, amphibiansand reptiles.
2. Polar capsules 1to 6, with acoiled polar filaments.
e.g.: Myxidium, Myxobolus

Order 2. Actinomyxidia
1. Polar capsules 3, enclosing apolar filament each.
2. Parasitesespeciadlyin Annelida
e.g.: Triactinomyxon, Sphaeractinomyxon
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Order 3. Hdicosporidia
1. Nopolar capsules
2. Histozoic.
e.g.: Helicosporidium

Order 4. Microsporidia

1. Intracellular in Arthropodaand Fishes.
2. With or without polar capsules.
e.g.: Nosema

Sub-class4: Acnidosporidia
1. Maturesporozoiteshave morethan onenucleus.
2. Sporessmple, without capsulesand filaments.

Thissub-class consists of two orders.

Order 1. Sarcosporidia
1. Spore cases are absent.
2. Thesearemuscle parasitesof higher vertebrates.
e.g.. Sarcocystis

Order 2. Haplosporidia
1. Spore cases are absent.
2. Theseareparasitesinfishesand chiefly in annelids.
e.g.: Ichthyosporidium, Hapl osporidium

Sub-phylum 2. CILIOPHORA
1. All possesssmpleciliary organedlesfor locomotion.
2. Usudlytwotypesof nucle arepresent.
3. Sexud reproduction by conjugation.
4. Asexud reproduction by binary fission and budding.

Thissub-phylumincludesasingleclasscaled ciliata
Class- Ciliata
1. Ciliaor suckingtentaclesarethelocomotory organells.

2. Presenceof twotypesof nuclel (Dimorphic).
3. Holozoicnutrition.

Thisclassciliataisdivided into 4 sub-classes. 1. Holotricha, 2. Peritricha, 3. Suctoria, and 4. Spirotricha.
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Sub-class1: Holotricha
Thesub-classHolotrichaisdividedinto4 orders.

Order 1. Gymnostomatida
1. Adord ciliaareabsent (noord ciliature)
2. Cytostomeopensdirectly to outside.
e.g.: Didinium, Coleps,

Order 2. Trichostomatida
1. Withvestibular but no buccdl ciliature., e.g.: Balantidium

Order 3. Chonotricha
1. Vase-shapedciliates.
2. Body ciliaare absent.
3. Chiefly marineand ectocommensal on crustaceans.
e.g.: Spirochona, Chilodochona

Order 4. Hymenostomatida

1. Body ciliatureistypically uniform.

2. Buccd ciliature consists of an undulating membraneand an adoral zoneof membranélls.
e.g.. Paramoecium, Pleuronema

Sub-class2: Peritricha
1. Bodybel orvase-like, mostly sessile, often colonidl.
2. Without body cilia

Thissub-classconsistsof one order only.

Order: Peritrichida- It hasdll thecharactersof the sub-class.
e.g.: Vorticella, Trichodina

Sub-class3: Suctoria
Itincludesonly the order Suctorida

Order. Suctorida

1. Sessileor stalked ciliateswith the distal end bearing few to many tentacles.
2. No cytostome

e.g.: Acineta, Ephelota

Sub-class4: Spirotricha

1. Generdly body ciliaarereduced.

2. Adord cilialieclockwiseto cytostome
Thissub-classisdivided into three orders.
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Order 1. Heterotrichida- Body ciliaif present, short and uniform.
e.g.. Sentor

Order 2. Oligotricha- Small ciliateswith body ciliareduced or absent.  e.g.: Halteria
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i i Y
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or rings
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Order 3. Hypotrichida
1. Dorso-ventrally flattened ciliatesinwhich body ciliaarefused toform cirri or
tuftsof cilia
2. Adora zoneof membranelsprominent.
e.g.: Euplotes, Sylonchia

1.1.5 SUMMARY

Protozoaare completeorganismsinasinglecell. The partsof thebody arecalled organellsin
contrast to the organs of Metazoa. Protozoans are classified according to modes of their locomotion.
Locomotionishby pseudopodia, by flagella, by cilia, by myonemes. Locomotor organellsarea so used for
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food capture. Nutrition isholophytic, holozoic, sporozoic and mixotrophic. Reproductionisasexual and
sexud. Asexual reproductionisby (1) Binary fission, (2) Budding, (3) Schizogony or multiplefission, (4)
Plasmotomy asin opainaetc. Sexual reproduction by conjugation, endomixis, autogamy, Sporogony etc.

1.1.6 MODEL QUESTIONS

1. Givethegenera charactersof phylum Protozoa.

2. Givethecharactersof class Sarcodimaand classify upto orders.
3. Classify theclassMastigophoraupto orders.

Write short noteson:
(@) Opalinata, (b) Telosporidia, (c) Dinoflagillate
1.1.7 KEY TERMINOLOGY

Symbioss: Itisardationshipinwhichthereismutua benefit between oneanimal called asymbiont and
theother caled ahogst. e.g. Trichonympha

L oboposia: These are broad with rounded tips and are usually composed of both ectoplasm and endo-
plasm.

Holozoic: Solid particles areingested and digested asfound in animals. In thismethod of nutrition,
organismslike bacteria, algae, diatonsand other protozoansare swallowed asin higher animals.

Opalina: Harmlessparasitelivesin therectum of frogsand toods.

Paragite: It may bedefined asan anima which“livesat theexpense of another animal without giving any
bendfittoit”.

Commensalism: Itisanassociationinwhich oneorganism cdled acommensal isbenefited and the other
organism known asthehost is neither benefitted nor harmed.

Mastigamoeba: Amoeboid formshaving pseudopodiaand oneor twofaagella. It connects Sarcodinod
and Mastigophora.

Axopodia: Thesearestright filaments of ectoplasm and each filament issupported by astiff central axia
road.

Phytomastigina: Plant-likeflagdllates.

1.1.8 REFERENCEBOOKS

1. Kotpal.

2. InvertebrateZoology by PS. Dhani & J.K. Dhani
3. Invertebrate Zoology by Jordon
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1.2 POLY STOMEL LA (Elphidium)
OBJECTIVE
INTRODUCTION
HABIT & HABITAT
STRUCTURE
REPRODUCTION CYCLE
SUMMARY
MODEL QUESTIONS
KEY TERMINOLOGY

REFERENCE BOOKS

1.2.1 OBJECTIVE

The purposeof thislessonisto know the structure and formsof Polystomella, andto understand the

lifecycleof it.

Classification
Phylum - PROTOZOA
Sub-Phylum - Plasmodroma

Class - Sarcodina
Sub-Class - Rhizopoda
Order - Foraminifera
Type - Polystomdlla

1.2.2 INTRODUCTION

Polystomd laisthebest studied foraminiferan having many-chambered shell and it also exhibitsthe

phenomenon of dimorphism. Theshell isperforated by numerousminute poresor foramina, hencethe name
foraminefera(pore-bearers).

1.2.3 HABIT AND HABITAT

Polystomellaisamarine form found abundantly on the bottom of theocean. It may befoundin

brackishwaters. It iscommonly found creeping about on seaweedsto adepth of 300 fathoms (onefathom
=1.8 meters).
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1.2.4 STRUCTURE

Thebody of polystomellaiscovered with ahard and trand uscent shall made up of Caco, and small
amountsof silicaand magnesum sulphate. It measures3-4 m.mindiameter. Theshdl ismultilocular (many
chambered) and perforated. Thechambersof theshe | originatefromtheinitid chamber known asProloculum.
All the chambers communicate with one another and with the exterior by pores. The cytoplasm also be-
comes continuous from one chamber to another and a so extendsto form reticul opodia (pseudopodia).
The anterior surface of each chamber is convex while the posterior surfaceis concave. The posterior
concave margin of each chamber hasarow of numerous minute backwardly directed, hollow, blind proto-
plasmic pocketscalled retral processes. Theperiphera part of theshell isrigid and bearsacontinuousrim
caled Kedl whereasthecentral part iswith aprominent rounded umbo. Thewhorlsareequitant, overlap-
ping the previousoneand only thelast whora isvisblefrom outside.

The cytoplasmisnot differentiated into ectoplasm and endoplasm. However, the cytoplasm present
inthechambersof theshdl iscdledinner cytoplasm and the cytopl asm coverstheshell from out sdeiscaled
outer ectoplasm. Theinner cytoplasm containsoneor more nuclel according to the nature of the shell.

SHEI_LPO
\ A RES// o

Fig. 18 Polystomella

Dimor phism: Polystomellaisdimorphicand occursintwo formsi.e. microspheric and megal ospheric or
macrospheric.

Themicrosphericform hasasmaller proloculum and containsseveral nucle. It undergoesasexua
reproduction. Themacrosphericform hasalarger proloculum and containsasinglelargenucleus. It under-
goessexud reproduction.
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Differencesbetween Microsphericand M acrosphericforms

MICROSPHERIC MACROSPHERIC
1. Presenceof smdl proloculum. 1. Presenceof large proloculum.

2. Presenceof many nuclei scatteredin
several chambers. 2. Singlenucleuswhichliesin middlechamber.

3. Reproducesasexually by schizogony. 3. Sexud reproduction by isogamy.

—

SHELL CHAMBERS

/- CHAMBERS OF
THE SHELL

Fig.19 Dimorphicformsof Elphidium (Polystomella)

Reticulopodia: The pseudopodiaof polystomelaareintheform of long, dender, thread-like structures
which areoften branched and anastomosing. Thistypeof pseudopodiaareknown asreticul opodia, rhizopodia
or myxopodia. Each reticulopodium consistsof theinner fibrillar axisand the outer fluid likecortex. These
reticulopodia(temporary extensionsof outer cytoplasm) arelocomotory in function and frequently form as
feeding nets.

L ocomotion: Polystomellacreepsslowly with the help of rhizopodiaon see weeds at the bottom of the
ocean. Theeongated pseudopodiaarefixed to the substratum by their distal endsand then contract to drag
the body.

Nutrition: Nutritionisholozoic. It feedson minuteorganismslikediatoms(agae), other protozoans, crusta-
ceanlarvaeetc. Thefoodistrgpped by thefeeding netsformed by thereticulopodia. Themucouslayer of the
feeding nets contains proteol yti ¢ secretionswhich helpin pardyzing theprey. The captured food enclosedin
afood vacuoleisdrawn into theendoplasm. Digestion takes place outside the shell and thedigested food
passesinto theinner cytoplasm.

Excretion: Nitrogenouswastes areeliminated by diffusion through the genera surface of thebody. The
xanthosomes (pigment granules) formed during digestion will be g ected out by the retracting pseudopodia
whiletheanimal creeps.

1.2.5 REPRODUCTIONANDLIFECYCLE

Polystomellaexhibitsaregular alternation of generationswith aremarkable sexud dimorphism. The
asexua generation (schizont) isrepresented by microsphericform where asthe sexud generation (gamont) is



| B.Sc Zoology -18- POLYSTOMELLA
represented by the megal osphericform.

Asexual phase(Microsphericform): Themicrosphericform reproducesasexualy by multiplefissionto
produceanumber of amoebulae. During thismultiplefission, theinner cytoplasmic masscontaining severa
nucle flowsout of theshell. A small amount of cytoplasm formsaround each nucleus. Thusalarge number
of amoebul ae (agametes) areformed. Theagamets now become detached from the parent shell. Each one
secretesashel around alarge prol oculum and becomes ayoung mega ospheric form (young gamont).

Protozoa
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Fig.20 Lifehistory of Elphidium

Sexual phase (M acrosphericform): Themegal osphericform reproduces sexually by syngamy or conju-
gation. First of all, the nucleusbreaks up into many daughter nuclei and each daughter nucleus becomes
surrounded by abit of cytoplasm. Thusthe megal ospheric forms produce large number of microscopic,
biflagd lateflagellulaewhich escapefrom the poresof theshdl and behaveasgametes. Theflagd lateflagelulae
are haploid and known asisogametes. These gametesfrom different parentsfuse (conjugate) inpairspro-
ducing zygotes. These zygotesdevel op into microspheric, multinucleasteforms.

Inbrief, the microspheric form undergoesasexud reproduction to produceamoebular which develop
into mega osphericforms. Then, these mega osphericformsundergo sexual reproduction to produceflagel-
lated i sogameteswhich fuseto deve op into microspheric forms.

Thus, thelifecydeof polystomd lad early exhibitsthe phenomenon of ternation of asexud microspheric
generationwith sexua mega ospheric generation.
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1.2.6 SUMMARY

Polystomellabel ongsto shell forming Protozoansi.e., Foreminifera. It livesinamulti-chambered
cacareous shell with many pores. Shell isproduced from ectoplasm. Thechambersare spiraly coiled. The
pseudopodiaarein theform of reticulopodia. Polystomellaoccursintwo formsi.e., microspheric and
megal ospheric. Microspheric consists of many nuclel whereasthe megaspheric consistsof singlenucleus.
Nutritionisholozoic. Thelifecycle showsthe phenomenon of dternation of generation.

1.2.7 SELF ASSESSMENT TEST
1.Describethestructure of polystomellaand bring out the differences between Microspheric

and Megal ospheric.
2.Givean account of dternation of generationsinthelife-history of Polystomella.

1.2.8 KEY TERMINOLOGY

Proloculum: InPolystomella, itistheinitia chamber fromwhich al the other chambersare originated.

Retral processes: A row of backwardly directed blind protoplasmic pockets present on the posterior
concavemargin of theshell of Polystomella.

Reticulopodia: Thereare pseudopodiawith long slender, branched and freely anastomoseto form anet-
work composed of ectoplasm.

Ked: The periphera part theshell formsacontinuousrim-likestructure.
Dimorphism: Sexua forms(Male & Femal€) can be easily identified from each other.

Xanthosomes: Colour granulesor pigment granules.

1.2.9 REFERENCE BOOKS

1. Protozoa—byR.L. Kotpal.
2. Invertebrate Zoology — By Jordan
3.InvertebrateZoology - By PS. Dhami & J.K. Dhami.
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1.1.3 OBJECTIVE
Thepurposeof thislessonistolearn thelife history of Trypanosoma.
Classification

Phylum - PROTOZOA
Sub-Phylum - PLASMODROMA

Class - MASTIGOPHORA
Sub-Class - ZOOMASTIGINA
Order - PROTOMONADINA

e.g.: Trypanosoma
1.3.2 INTRODUCTION

Different speciesof Trypanosomaarefound in central and west Africa, Nigeria, Congo and central
America. ThegenusTrypanosomaleads parasiticlifein the blood of most of the vertebrateslike fishes,
amphibians, reptiles, birdsand mammals. Of al the speciesof Trypanosoma, only three species are patho-
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genicinman, viz., Trypanosoma gambiense, T. rhodesienseand T. cruz. Forde (1901) first observed this
pathogenic parasitein the blood of man.

133 LIFECYCLE

Trypanosomagambiense causesadeadly diseaseknown as* degpingsickness’ inAfrica T. gambiense
isdigenetici.e. it completeslifecycleintwo hosts. Theprimary host (definitive host) isman and theinterme-
diate host isthe blood suckinginsect called tse-tsefly (Glossinapapalis). The mammalslike antelops,
buffa oes, pigsetc, often act asnatural reservoir hosts harbouring the parasite.

LifeCyclein man

The Trypanosomes (Metacyclic forms) areinjectedinto the blood of man by aninfected tse-tsefly while
it suckshisblood. Thesaivaof tse-tsefly preventsthe clotting of blood. Thetrypanosomeswhich start
infectioninman, arethe metacyclic formsdevoid of freeflagellum. They soon becometransformedintolong
dender forms. Theseparasitesmultiply by longitudina binary fissionintheblood and producethreeformsof
individuasnamely (1) long and thinformswith freeflagellum (2) short and ssumpy formswith reduced flagel -
lumand (3) intermediateforms. /
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Fig.21 Trypanosomal.ifeHistory

Inthe process of binary fission, the parasite divideslengthwiseinto two partsand thedivisionis
initiated by thebasa granule (blepharoplast).

Whilethe parasites are in the blood, the infected man develops akind of fever called “ Gambia
fever”. Thevictim becomesweaker and anaemic, probably because of the poi sonous bye-products of the
parasite. Finally, the parasites move on to the nervous system and invade cerebrospinal fluid. Thenthe
unfortunate pati ent | oses consciousness, enter into alethargic condition and sleepstill death. Hence, the
diseaseisknown as” deeping sickness’ of Africa.
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LifeCyclein Tse-Tse Fly (Glossina Papalis)

Transfer totse-tsefly: Whenthetse-tsefly suckstheblood of infected man, alarge number of Trypano-
somesenter into thedimentary cand of thefly dongwiththeblood. Only short and sumpy formscan survive
inthemid-gut of thefly.

Development in mid-gut: Withinthe peritrophic membrane of the mid-gut (Proventriculus), the parasites
multiply rapidly by binary fissonfor afew daysand produced ender formsof diversesize. Fromthemid-gut,
the parasitespassthrough theforegut into salivary glands.

Development in salivary glands: Here, the parasitesrapidly multiply and devel op into short and broad
formscalled crithidid forms. (Thecrithidia formsresemblethe genusCrithidiain having the parabasa gran-
ulesinfront of thenucleus. Hencethenamecrithidia form).

Thecrithidia formsare characterized by the presence of short flagellum and small undulating mem-
branewhich do not extend inthe hinder part of thebody. Kinetoplast and basa granulelieabovethenucleus
towardstheanterior end.

Theshort and sumpy crithidial formsmultiply and producelarge numbers of metacyclic formswhich
arenow ready for infection. Whenthisinfected tse-tsefly bitesahea thy man, themetacyclicformsenter the
blood of manaongwiththesaliva. Thewholelifecylceintsetsefly usualy takes 20-30 days.

1.3.4 PATHOGENECITY (effect on thehost)

The parasite causes afata diseasecalled “ African degping sickness’ or “ African trypanosomiasis’.
When these parasites enter the cerebrospinal fluid, the victim becomesanaemic, lazy and weak. After that,
the patient fed scongtantly deepy and finaly dies.

1.3.5 TREATMENT (Therapy)

Bayer 205 (Antrypol), Pentamidine, Lomidine, arenow widely used in the early stages of infection.
But aresenic and antimony compounds are used when the parasitesinvade the cerebro-spinal fluid. Nitro-
furazoneisal so recommended.
1.3.6 PREVENTION (Prophylaxis)

Thefollowing measuresare suggested for preventing theinfection.
1. Trypanosomiasiscan be prevented by eradicating the vectors.

2. Thevectorscan beeradicated by the destruction of their habitat.
3. Human populationsfrom endemic 