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with the help of cilia. Hence it included in the

clzss ciliata or ciliophora.

Paramecium lives in freshwater forma-
tions li'ze ponds, pools, ditches, rivers, lakes
It swims freely in the water. Itis

VOrous m habit.

and S0 on.

Paramecium looks like a shipper. Hence
it s czlled slipper animalcule. 1t has a dis-
unct antenior end. 2 posmor end. a dorsal side
and 2 ventral side. The anterior end is blunt;
11s pnmed the ventral side

The e o ,—fr‘\’
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hasan ’:aﬁ roove. Paramecium is smaller in

v e IT D

size. It is minute and microscopic.

length of 0.1 7mm 10 0.29mm..

1 1S covered b} a [hlll elastc
ed pellicle. The pellicle bears

hair-like structures called cilia. The body 18

filled with cntoplasm. The cytoplasm contains

nucleus. contractile va e. food vacuoles,
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On the ventral side. there 1s a groove
czlled oral groove. The oral groove leads mto
funnel-like structure ;aJc\. vestibule. The
vesubule leads mio buccal cavity. The buccal
caviry s followed by 2 small opening called
caytostome. The Cy10slome opens into a short

— e P e

rubular structure called cytopharynx. The

Cyviopharynx ends In the cvtoplasm where new

food vacuoles are formed. Just behind the

; emporary opening
czlled gytopyge or cell anus or anal spot.

Cytoplasm

The body of the Parameciion 1s filled with

a colloidal substance called cyroplasm. The

formed of two regions. nam-ﬂr ec-

1plasm and endoplasm. Ectoplasm is located

cviopharynx there 1s a t

- s e

v st rarsklacers sc
- 'J,?“L:i)u;_‘ b

just below the pellicle. Itis adenser fluid. It
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contzins basal granules and richocysts. THe
central part of the cyvtoplasm is called endo-
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plasm. 1tis less dense. It contain a nucleus,
contractile vacuoles and food vacuoles.

Cilia
Pellicle

4 (_ Kinetoplast
‘ (Basal body)

Trichocyst

Fig.3.75: Paramecium: a portion

showing cilia and trichocysts.
Cilia

Cilia are the locomotory structures situ-
ated on the body of Paramecium. They are
arranged in longitudinal rows and are uniformly
distributed on the body. This type of arrange-
ment is called holotrichous.

Each cilium arises from a spherical body
called basal granule or kinetosome. The
basal granule lies inside the ectoplasm. Each
cilium is covered by a thin covering called cyto-

Trichocyst

Trichocysts are conical bag-like structyye,
located in the ectoplasm of /'ararr,(,,.,l,,;'
They are formed from basal granules. They i,
perpendicular to the body surface in betwee,
the basal granules. The inner end has a cap.

Cap—7

Cross-bands &~

A B
Fig.3.77: Trichocyst A. Resting B. Discharged
sule. The capsule is filled with a gelatinou
refractive fluid. The fluid contains a swellin
substance. The refractive fluid and the swel
ing substance together form the matrix. /
the outer end of the trichocyst there is a spin
like structure called spike. The spike is cot
ered by a cap.

——— Sheath
Peripheral fibril———-— /—Cb'\
Am- SV
Radial lamella \g-g:? (S)/'
Matrix —— \(J{é)gp/
y L~ Cenral fibril
Basal body

Fig.3.76: A - L.S. and B -T.S of Cilium.

plasmic sheath. The substance of the cilium
- called matrix. The matrix contains 9 double
longitudinal fibres. These fibres are ar-
ranged along the periphery of cilium. Hence
(hece fibres are called peripheral fibres. In
~dition. in the centre of the cihum there are
o lonpitudinal fibres. These are called cen-

! ""'-.'[ Iibl”,' Y.

When the Paramecium is disturbed, th

34 T » a1
trichocysts shoot out. The cap ruptures. 7 h
discharged trichocyst ts in the form of a stick

clongated thread. 1t has a shaft. The shaft ha
cross bands. One end 1s attached to cal’-“f"
The free end has the spike. The main functio
of the trichocyst is both offense and defence
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LS analler mesize The larger nueleus is

|mm:umu Jeus. 1 1s bean- -shaped or
|1‘|“( y-shape W Hecontrols all the vegetative
JONs col the hody

A micronuclens. 11 15 located i the de-

el The smaller nucleus is
1

called
ion ol (he macronucleus. 1tis reproduc-

[uncton,
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Contractile Vacuoles

Two contractile vacuoles are found in
/’mwnu'ium. They are located one at cach
adofthe body. They exhibit contraction (sys-
poleyand relaxation (diastole). Each contrac-
ile vacuole has a coverig of thin, elastic and
cemi-permeable membrane. Each contractile
scuole opens to the outside on the dorsal side
hrough a short discharge canal.

Iach contractile vacuole is surrounded by
av fo ten clongated canals called radial ca-
als. Tach radial canal is formed of three re-
vions, namely a proximal injector canal, open-
g into the contractile vacuole, a middle am-
pulla and o distal terminal part. The termi-
nal part is connected with a network of minute
whules called mephridial canals ramifying the

cytoplasm,

I)is\‘h'uunnc;unl
( (Contr uuk vacuole

‘)‘ Radial canal l‘.lmumlpm\/
I”Iulnl L.mlll ( ﬁ[
\\,/. _,-,},.,__)
T Pllicle “\\mpulh <

{ C”I\'k‘
C m»;;lwu

Nej )hridiul canals‘

lie 378 Contractile

)

I
amecium

Functions
he contmetile vacuole has two functions.

1 !

Smoreoulation and excretion.

vacuole of

z_\)

Osmoregulation: Osmoregulation is d
process where the body mamntains d constant
water content. Paramecium lives in freshwa-
ter. So the cytoplasm of the body 1s more con-
centrated than the freshwater. As aresult fresh-
water continuously enters the body by endos-
mosis. This increases the water content of the
body. This excess of water from the cytoplasm
is collected by nephridial canals. They pour
into the ampulla through the terminal part ofthe

radial canal. When the ampulla is fully loaded.
it discharges its contents into the contr actile
vacuole. When the contractile vacuole is fully
loaded, it contracts(systole). During systole,
the water is expelled out through the discharge
canal. Then the contractile vacuole
relaxes(diastole). During diastole, the con-
tractile vacuole is gradually filled with water.

Excretion: The outgoing water also car-
ries with it nitrogenous waste products.

Nutrition

Nutrition is a general term which includes
oral apparatus, food, mode of feeding, di-
gestion, absorption and egestion
(defaecation). Paramecium swallows or en-
gulfs the solid food materials. This mode of
nutrition is called holozoic.

Food

Paramecium feeds on bacteria, diatoms.
algae, small protozoans and small pieces of am-
mals and plants. As it feeds on animal and plant
materials, Paramecium is called an emnivo-
rous amimal.

Oral Apparatus

Paramecium feeds with the help of oral
apparatus. The oral apparatus is located on
the ventral side. It is formed of oral groove,
vestibule, buccal cavity, cytostome and
cytopharynx. The cytopharynx opens nto the
endoplasm. The oral apparatus is well cil iated.



Chap. 3 : PROTOZOA

;‘)

Behind the cytopharynx, a temporary
opening is formed at the time of egestion. This
opening is called cytopyge or cell anus or
anal spot.

@ .+ Water current

et

1 &y

F &Lk \esnbule

G &_ Buccal cavity

"\t Cytostome

SR ,. C\Iophar\n\

L\ °¢ ~New food

'; vacuole

\</\‘ ' CvtOpvge

\\//\ Food vacuole

Fig.3.79: Paramecium.: Nutrition.
Feeding Mechanism

Paramecium feeds when it is at rest. It
moves to a place where there is plenty of food.
The cilia of the oral apparatus beat vigorously.
This causes a water current. The water cur-
rent along with food particles passes through
the oral groove and vestibule. The cilia of the
vestibule direct the food particle into the
cviopharynx through the cytostome. The food
particles are collected at the tip of the
cviopharynx in a membranous vesicle. When
sufficient amount of food particles are collected,
it is separated from the cytopharynx as a vesicle.
This vesicle is called food vacuole. The food

vacuole is a drop of water containing food par-
ticles. The food vacuole is formed every 1to 5

IMIMUIEs.
Cyclosis
After separation from the cytopharynx, the
food v acuole moves in the endoplasm in a defi-
nite direction. It moves backwards along the
entral side. Afterreaching the posterior end it

< forwar js along the dorsal side. After
' the antenor end. again it moves back-
ventral side. Finally itreaches

reric A AN Tho

the cytopyge. This cyclical movement ,,, ,(”j
vacuole is called cyclosis. Cyclosisis cayye
by the streaming movement of cytoplasm. [ yy,.
ing cyclosis, the food matenals arc killed, ;.
gested and absorbed. As digested food mae. |
rials are absorbed into the cytoplasm during

cyclosis the size of the food vacuole gradually

decreases.
Digestion

In the beginning, hydrochlonc acid is se.
creted into the food vacuole. Hence the food
vacuole becomes acidic. In the acidic me-
dium, the food materials are killed. Then di-
gestive enzymes are secreted by the endoplasm
and are poured into the food vacuole. As the
food vacuole moves forward, the acid disap-
pears and the medium of food vacuole changes
into alkaline. In the alkaline medium, the food
particles are digested.

Carbohydrate is digested into glucose;
Proteins are digested into amino acid; Fats
are digested into fatty acids and glycerol.

Carbohydrate---------- > Glucose

Proteins---------------- >Amino acids

Fats------mmmeeee - >Fatty acids + Glycerol |
Absorption

The digested food materials are absorbed |
into the endoplasm. As absorption takes place. |
the food vacuole becomes smaller in size.

Egestion

When the food vacuole reaches the cyto- |
pyge it contains only undigested waste prod-
ucts. These waste products are eliminated
through the cytopyge. This is called egestion
or defaecation.

Locomotion

Locomotion is the movement of animals |
from one place to another. Par -amecium
moves mainly with the help of cilia. Hence the |
locomotion in Paramecium is called ciliary
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| mechanism of Locomotion

| /v‘,,mnu'mm moves by beating the cilia.

ing of'each cilium can be compared to
e oscillation© {a pendulum. Each oscillation
w packward movement and a forward
mmu]wlll. The buck\ym'd n‘l‘ovcmcnl 1s called
flective stroke.' During eftective stroke the

- flimbecomes slightly u“mved rigid and it strikes
(he water backwards like an oar. As a result
Jfeffective stroke, the animal is propelled for-

The forward movement of cilivm is

pebea

wards.
alled recovery stroke. During recovery
roke, the cilium becomes loose and is brought
oits original place. It is now ready for the
qext effective stroke.

, 6
2
3 5
4 4
3
5 2
6
A 1 B

Fig.3.80: Ciliary movement. A. Effec-
lve stroke, B. Recovery stroke.

The cilia of the transverse row beat si-
Miltaneously. But the cilia of the longitudinal
T‘“’«’ beat one afier another. This brings about
d‘chl-likc movement of cilia similar to the
f:ﬁdldkdi] tvt movcmcnt‘o.f paddy crop ina paddy
of‘cj“;i is”-].d flows. This wave like movement

s called metachronal rhythm.
e :) :‘llt"f(nlrlc('iun1 ‘docs n(')t moveina stra? gl'n
e, tw(,),-(ttfe,s splra{l y I|k9 .a bu‘llct. This 1s
Mty h(“nhf&’(.ms I. The cilia (?1 thg f)ml‘ap-
h(,‘iy " n’(‘n l\:l.zjnrous.ly, and 2.1 hc cilia of the
beat straight but obliquely.

[t can move forwards as well as

S G L ,._..\\$‘_,—«~— ~<—~“"’ —“ i
Fig.3.81: Spiral path and rotation of

Paramecium.

Reproduction

Reproduction is a process by which oft-

spring are produced by the parents. Paranie-
cium exhibits asexual reproduction and sexual
reproduction.

Asexual Reproduction

[n asexual reproduction, offspring are pro-
duced without the involvement of gametes. The
most common asexual reproduction exhibited
by Paramecium is binary fission.

Binary Fission

Binary fission is an asexual reproduction
where a fully grown Paramecium is equally
divided into two offsprings. Here the division
occurs transversely; hence the binary fission is
called transverse binary fission.

[t occurs during favourable seasons. Dur-
ing binary fission, the Paramecium stops feed-
ing; oral apparatus disappears. The micro-
nucleus elongates and becomes divided into
two daughter micronuclei by mitosis. The ma-
cronucleus also elongates and becomes divided
into two daughter macronuclei by amitosis. At
the sametime a transverse constriction appears
in the middle of the body. This constriction
deepens gradually and finally the body is di-
vided into two daughter Paramecia.

Each daughter Paramecium receives a
contractile vacuole from the parent. The sec-
ond contractile vacuole is developed newly. Each
daughter also develops an oral apparatus.

The entire process of binary fission is
completed within 30 minutes. A Paramecium
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Fig.3.82: Paramecium - Binary fission.

undergoes binary fission once in every 26
hours,

Significance of binary fission: 1. It oc-
curs during favourable season. 2. It produces
a large number of offspring within a limited
duration.

Sexual Reproduction

In sexual reproduction gametes are pro-
duced for the production of offspring. Para-
mecium exhibits about 5 types of sexual re-
production. They are

1. Conjugation

2. Autogamy

3. Endomixis

4. Hemixis and

5. Cytogamy.

1. Conjugation

Conjugation is the temporary union of two
individuals for the exchange of nuclear materi-
als.

In conjugation two Paramecia of differ-
ent mating types come closer and contact with
their ventral surfaces. These Paramecia are
cailed conjugants.

They stop feeding and their oral appara-
tus disappears. The pellicle and ectoplasm of
the two individuals disappear at the point of
contact. The conjugants are connected by a
cytoplasmic bridge called conjugation canal,

The macronucleus has no role in conju
zaiton. [tsimply breaks into fragments and is
ahsorbed into the cytoplasm.

The micronucleus divides by meiosis (1.
duction division). As a result four haploiy
daughter nuclei are produced in each conjugap

Then three nuclet in each conjugant djs.
appear.

The remaining nucleus unequally divideg
into two nuclei called pronuclei or gametic
nuclei.

The large pronucleus is called station-
ary pronucleus or female pronucleus. The
smaller pronucleus is called migratory pro-
nucleus or male pronucleus.

The migratory nucleus of each conjugant
passes through the conjugation canal into the
other conjugant and fuses with the stationary
nucleus.

The fused nucleus is called syrkaryon or
conjugation nucleus or Zygotic nucleus. Itis
diploid.

After the formation of zygotic nucleus, the
two conjugants separate,

The separated conjugant are called
exconjugants.

In each exconjugant, the zygotic nucleus
divides thrice to produce 8 nuclei.

Of these, four nuclei enlarge to become
macronuclei and the remaining form micro-
nuclei.

Then three micronuclei disappear.

The micronucleus divides into fwe with
the binary fission of each exconjugant into o
daughters. Now each daughter will be carrying
one micronucleus and two macronuclei.
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Fig.3.83: Paramecium. Conjugation.

Then the micronucleus again divides into

"o with the binary fission of the daughter Para-
Skm»:\m\:.

Thus cach exconjugant produces 4
‘,;__E:S Paramecia. As there are two
A\..M,Mé.cm.«.:_f in conjugation & daughter Para-

laare produced
.:_.,_“;mww:j._.cs:,nc of Q.::.:ns:c:“ l. .Oc:-
tion :ﬁd %&:S_:m the vigour. 2. In conjuga-
_,:_.w:m old _smcﬁc::o_o:m 1S E.z_soog by anew
. tonucleus. 3. In conjugation, the nucicar
__m.;c.s_x of two different mating types are €x-
Ience conjugation brings about the

(

\ _fi;..wﬁ..’m —

recombination of genetic materials and the ori-
gin of genetic variations.
2. Autogamy (Automixis)

[t is the nuclear reorganization occurring
in asingle individual. Itoccurs in Paramecium
aurelia which is characterized by the presence
of one macronucleus and two micronuclel. The
macronucleus breaks into fragments and is ab-
sorbed into the cytoplasm. The micronuclet
divide by reduction division. As aresult 8 hap-
loid nuclei are produced; 7 of these nucler dis-
appear and the remaining one divides into two
gametic nucler. At this time, the Paramectum
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Fig 384 Paramecium: Autogamy.

develops a cytoplasmic cone on the ventral side.
The two gametic nuclei enter the cytoplasmic

cone and fuse together to form a diploid gygoftic

nucleus or synkaryon. The synkaryon divides
two times to produce 4 nuclei. Two of these
nuclei increase in volume and become macro-
nuclei and the remaining two form the micronu-
cler. At this time micronuclei divide into two
followed by the binary fission of the parent,
producing two daughter Paramecia, each re-
ceiving one macronucleus and two micronuclei.
Thus in autogamy two daughter Paramecia are
produced.
3. Endomixis
It is another type of sexual reproduction
occurring in P aurelia. In endomixis, reorgani-
zation of nuclear material occurs in a single indi-
vidual. The macronucleus divides into fragments
and is absorbed into the cytoplasm. The mi-
cronuclei divide twice to produce eight daugh-
ter nucler; six nuclei degeneraie; Paramecium
undergoes binary fission; each daughter receives
one nucleus. Then the micronucleus divides
twice, in each daughter producing four nuclei.
Two nuclei enlarge to become macronuclei and
the remaining two become the micronuclei. Then
the micronuclei divide with the binary fission of
the individual into two daughter Paramecia.
Each daughter Paramecium receives one ma-
cronucleus and two micronuclei. Thus endo-
mixis produces four daughter individuals from a

single Paramecium.
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Fig.3.85: Endomixis.

4. Hemixis

Hemixis is a kind of reproduction where
the macronucleus alone undergoes reorgani-
zation. The micronucleus remains inert. The
macronucleus divides into many fragments.
Certain fragments are absorbed into the cyto-
plasm. The remaining fragments become the
macronuclei. This is followed by the binary

fission.
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~— 5. Cytogamy

[tis a kind of sexual reproduction where
«woindividuals temporarily fuse and then sepa-
te without any nuclear exchange. It occurs in
paramecium caudatum. In cytogamy, two
paramecia come together by their ventral sur-
faces. But the pellicle does not break. The
micronucleus divides thrice to form eight mi-
cronuclei. Six micronuclei disintegrate. The
remaining two nuclei fuse together to form a syn-
karyon. The two Paramecia now separates.




5. Ascon Sponge |

(Leucosolenia)
Phylum X Porifera
Class A Calcarea
Order : Homocoela

Leucosolenia is a simple type of spong
called asconoid sponge. As its body 1s per
forated by numerous pores, it is included in the
phylum Porifera. Porifera includes the mos
primitive multicellular organisms.

It is a marine colonial sponge. It is foun
attached to rocks. Itis found in sea-shore area>
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Leucosolenia is a branched colony. The

colony consists of horizontal tubes ang ver-
ical tubes. e

Bas¢

Fig.4.23: Leucosoleniq.

The horizontal tubes are branched and
they bear adhesive discs by which the colony
is attached to the substratum.

The vertical tubes are unbranched and
they form the individuals of the colony.

Each individual is vase-shaped. 1tis 2.5
cmin height. The surface of the body contains
numerous minute openings called ostia. The
ostia open into a large cavity called spongocoel
located inside the body. The spongocoel opens
to the outside by a large opening called oscu-
lum situated at the free end of the body.

Pinacocyte
hoanocyte

Porocyte

Monaxon
spicule

~ Triaxon spicule
Fig.4.24: L.S. of Leucosolenia.

99

Body Wall

The body wall is diploblastic. 1t1s fqrmed
of an outer ectoderm and an 1nner
choanoderm. There is a gelatinous substance
lying in between them, called mesenchyme.
1. Ectoderm

Itis the outer layer. Itis formed of a layer
of flat, polygonal cells called pinacocytes. Cer-
tain pinacocytes are tubular in shape. They are
called porocytes. Each porocyte contains a
minute canal inside called ostium. The ostia
open into the spongocoel.
2. Choanoderm

Itis the inner layer. Itis formed of alayer
of flagellated cells called choanocytes. A cho-
anocyte has a cell body and a collar. The cell
body contains a nucleus. The collar is funn.el-
shaped and it surrounds a flagellum which
arises from a basal granule. Choanocytes
have two functions, namely feeding and cre-
ating water current.

Fig.4.25: A choanocyte.
3. Mesenchyme

Itis a gelatinous mass lying between ecto-
derm and choanoderm. It contains amoebocytes
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SPONYEY

They are produced by 2 special type o
archaecocytes called u,lembtasts. Lo
lenia has three types of spicules, namely
monaxon, triaxon and tetraxon Spcuics
These

I. Monaxon spicules are
needle-hke with pointed ends,
2. Triaxon spicules: Thewe spioules
have three rays.
3. Tetraxon spicules: Theoe spicules
have four rays,

Monaxon Tetraxon

Amphidiscs
Fig.4.26: Spicules.

Canal System

The body of sponges contains o ystem
of canals and pores called canal system. The
canal system of Leucosolenio s simple and it con-
sists of ostia, spongocoel snd osculum. The
surface of the body contains numerous open-
ings called ostia. They open into a wide open-
ing called spongocoel. The spongocoel Opens
to the outside through a large opening called
osculum. The watcr flows into the spongocos)
through the ostia and goes out through the oscu-
lurn. “This water current is used for respiration,

[eeding, excretion and reproduction.

Nutrition

A current flows into the
spongocoel through the ostia and it goes out
throngh the osculum.

watcr
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Sexual Repr ducuon

[eurrolenia i hermaphrodite, (.
nads are not form ;fj Gametes are produced
oy the archaeod ytes o f mesogloez. Sperms

and ova are released mto the water.

Development
Development is indirect as there are lar-

val stages. Ferulization 1s external
tilized egg is va.,(, ygote. The

il
r( C T Y
)ES SELIMENtatio
<

it

and the fer-

Zygote under-
7 called cleavage. Cleavage
15 holoblastic znd equal Cleavage produces
a hollow sphere of cells czlled coeloblastula

Coeloblastula: [tis formed of 2 singl
layer of columnar flagellated cells.

b

These

cells enclose a cav ity called blastocoel. A
the posterior pole of the blashula, there is a mass
of rounded non-flagellated cells called
They devel
vies of adults,

archaeocytes.

op 1nto the
archacoc

"\JC"M,, . 2\

Fig.4.27: Leucoso!enia, Coeloblastula.
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m“?’ Micromeres
&Y ‘

Macromeres
g-cell stage

16-cell stage

Fig4.28: Leucosolenia: Cleavage.

parenchymula larva: The parenchy-
qulalarva develops from the coeloblastula. The
Jrehacocytes enter the blastocoel and fill the
cavity:

parenchymula is a free swimming larva.
[tis oval in shape. It is solid in nature. Itis
formed of a single layer of columnar flagel-
ted cells. The centre of the larva is filled
with a mass of rounded cells called amoeb-
acytes ( archaeocytes).

\) S (
| Flagellated -
&Y cells
- Amoeb-
. ocytes
/'/ /r?—'r‘ S

Fig4.29: Leucosolenia: Parenchymula larva.

Metamorphosis: After a brief free
swimming life, the larvais attached to the sub-
{ratum by its anterior end. It is converted nto
aflat plate. Most of the amoebocytes move to
the outer surface and form the ectoderm and
mesogloea. The flagellated cells of the larva
hus become internal. They form the
thoanoderm. A spongocoel appears. It
;;p:m to the outside by osculum. Certain non-
Tagellated cells are converted into porocyte
"""”1 they develop ostia. Spicules are secreted
"dan adult ascon sponge is produced.

L
Fig.4.30: Leucosolenia: A. Young, B. Adult.
3. Sycon Spongf}

(Scypha)
Phylum Porifera
Class Calcarea
Order Heterocoela

Scypha is a complex type of sponge
called Sycon sponge. As its body is perfo-
rated by many minute pores, it is included in
the phylum Porifera.

It is a marine colonial or solitary
sponge found attached to rocks. It lives in shal-
low waters where the waves are gentle.

Scypha has an urn-shaped body. It
grows to 2.5 cm in height.

One end is attached to the substratum and
the other end bears a large opening called os-
culum. The osculum is surrounded by a row
of spicules forming a collar.

Osculum Oscular fringe

Ostia
—7 Cylinders

‘‘‘‘‘‘

- Base

Fig.4.31: Scypha.

Many minute openings are located on the
surface of the body. These are called ostia.
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- Sexual
eproduc-
tion  Eggand | 7.0
Asexual  ~_~Sperm ™ Morula
Repro- edusa
duction \
Obelia colony Bl?“m
trula
Hydrula (/G ®

Planula
Fig.5.63: Life cycle of Obelia colony.

3. Aurelia

Phylum Coelenterata
Class Scyphozoa
Order Semaeostomeae

Aurelia is commonly called jelly fish. 1t
is included in the class Scyphozoa of phylum
Coelenterata.

Aurelia aurita is a common jelly fish.
Itis a marine animal. 1t floats on the surface
of water. It is cosmopolitan in distribution.

...
FERCTEN STt A
DRCAKIR AP

Rt Prin HOA B A IR

In the centre of the subumbrellar surfye, =
g a short handle-like structure calleg

there 1 .‘

manubrium. . . |
The free end of the manubrium hyq ,

mouth which is squarc-shaped. |

Each corner of the mouth is prf’d“%d |
into a long process called oral arm. So ‘hCrc
are four oral arms arising from‘thc manubriym,
Each oral arm has a groove from the apex 1,
the base leading into the mouth. |

Aurelia is radially symmetrical. The
lines represented by the four oral arms are called
per-radii. Between the two per-radi .l ies the
inter-radius. Between each per-radius anqd
inter-radius lies the adradius.

The margin of the umbrella has eight
notches. Eachnotch is bordered by a pair of
leaf-like structures called marginal lappets.

Each notch is provided with a sensory
organ called tentaculocyst or statocyst.

Tentaculocyst

Tentacle
Velarium
Sub-genital pit
Mouth

Oral arm

Gonad

Fig.5.64: Aureliq aurita.

[t is a medusoid form. 1t is umbrell,-
shaped. 1t has two surfaces, namely a lower
concave subumbrellar surface or oral sy;.
face and an upper convex exumbrellar gy
face or aboral surface. It grows to a diam-
eter of 4 inches

The margin of the umbrella, containing the
lappets and tentacles, forms a thin flexible flap
called velarium or pseudovelum.

In each inter-radius, between the arms
hear the mouth, there js 4 depression called
Subgenitq] pit. Its function s not known.
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Mesogloea Stomach - 5,qric filament
Ectoderm i

Mouth
Endoderm Gullet  Syb-  Inter radial
Tentaculocyst genital pit  canal

Fig.5.65: Aurelia; Vertical section.
Above each subgenital pit inside the um-
brella there is a horse-shoe-shaped structure
called gonad.

Body Wall

The body wall is diploblastic. 1t is formed

of an outer ectoderm and an inner endoderm.

Between the ectoderm and the endoderm, there

lies a gelatinous mass called mesogloea. The

mesogloea is very thick and it forms the main

bulk of the body. It contains elastic fibres

and amoeboid cells.
Gastrovascular System

It 1s a system of canals used for both nu-
trition and circulation.

It starts from the mouth situated at the apex

of the manubrium. The mouth leads into a
gullet situated inside the manubrium.

The gullet leads into a rectangular stom-
ach. The stomach is produced into four
pouches called gastric pouches. The floor of
the gastric rouches contains a row of gastric

filaments containing nematocysts.

Per-radial canal

Mouth :
| e pouch

From the gastric pouches arise narrow
canals called radial canals. The radial ca-

nals are named per-radial canals, interyq.
dial canals and adradial canals. The per-
radial canals are unbranched and all the other
canals are branched. |

All the radial canals open into a circular
canal situated at the margin of the umbrella.
The gastrovascular system is lined with cilia,

Course of Circulation: The cilia of the
gastrovascular system creates a water current,
The water flows in the following routes.
Mouth——>gullet — stomach —yp
gastric pouches — adradial canals —
circular canals —per-radial and inter-radial
canals — gullet — oral grooves.

This circulation of water has three main
functions, namely nutrition, respiration and
excretion.

Nutrition

Aurelia is a carnivore. It feeds on plank-
tonic organisms and small marine invertebrates.

Planktonic organisms are brought in by
the water current. Oral arms capture larger
prey. The prey are paralyzed by the nemato-
cysts of oral arms and gastric filaments.

There are two types of digestion. They
are extracellular digestion and intracellu-
lar digestion. Extracellular digestion occurs
inside the stomach and gastric pouches.

Per-radial canal

Circular canal
Velarium

Adradial canal

Fig.5.66: Gastrovascular system.
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Intracellular digestion occurs inside the endo-
derm cells. The undigested food is passed
out through the outgoing water.
Nematocysts
Nematocysts are the stinging cells.
They oceur all over the umbrella, tentacles,
oral arms, gastric filaments, ete. Aurelia has

three main types of nematocysts. They are as
follows:

1. Atrichous isorhizas: This type of

hematocyst has the following salient features:
a. The capsule is long b. The thread-tube is
open at the tip and ¢. The butt and spines are
absent.

2. Holotrichous isorhizas: It has the
following salient features: a. The capsule is oval
b. The thread-tube opens at the tipand c. The
butt and the thread tube are armed with spines.

3.Heterotrichous microbasic eury-
teles: It has the following salient features: a.
The capsule is small b. The thread-tube is armed
with spines and it opens at the tip c. A short
butt with spines is present and d. The butt has
aswelling.

Nervous System

The nervous system is formed of two
nerve nets and eight rhopalial ganglia. One
nerve net is located below the ectoderm and it
is called sub-epidermal nerve net. The sec-
ond nerve net lies beneath the endoderm and it
is called sub-endodermal nerve net. The
rhopalial ganglia are situated near the notches.

Sensory Organs
Aurelia has eight sensory organs called
rhopalia. They are situated in rl.Ol'Cf\ICS. Egch
rhopalium is surrounded b){ a pair of marginal
lappets. Each rhopalium is formed of t.hree
structures, namely tentaculocyst, ocelli and

olfactory pits.

Tentaculocyst

It is a balancing organ. Lach ¢y,
culocyst is a modified tentacle. Tthas o ¢y,
shaped structure located in the notch betweey
the lappets. Itis called statocyst. The ouge,
side of the statocystis covered by a proceg,
of umbrella called hood.

The statocyst has a cavity which is fonmeq
by the extension of the circular cana~l. This cav-
ity is lined with endoderm. The distal part of
the tentaculocyst has a mass of closely packed
endoderm cells called statolith cells. Each cel)
contains a calcareous particle called statolith,
The tentaculocysts control the equilibrium of
the animal.

Outer olfactory pit
Hood e T
Ocellus L ) l
Extension of -
circular canal
Statolith

Pigment cup
Ocellus
Inner olfactory pit

Fig.5.67: A tentaculocyst.
Ocelli

Ocelli are photoreceptors. Each
tentaculocyst has two ocelli. They are pig-
ment spot and pigment cup. The pigment
spot is formed of a thickened and pigmented
patch of epidermal cells located on the outer
side of tentaculocyst. The pigment cup is a
pigmented endodermal cup located on the in-
ner side of the tentaculocyst.

Olfactory Pits
Olfactory pits are the chemoreceptors.
There are two olfactory pits situated at the base
of each tentaculocyst. Each olfactory pitisin
the form of a depression formed by the thick-
ening of ectoderm. One olfactory pit is situ-
ated at the base of the hood. It is called outer
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,,Iﬁu'lnrypil. The other pitis located bencath

(he base of the tentaculocyst 1t is called inner

olfactory pit.
Reproductive Systern

The sexes arc separate. But there 15 no
gexual dimorphism.

The gonads arc four in numbers. They arc
located inter-radially on the floor of the pastric
pouchcs. They arc horse-shoe-shaped. They
are endodermal i origin. The pametes are
released into the stomach. From the stomach
they are passed out through the mouth.

Life History

The cggs arc fertlized in the gastric
pouches. Hence fertilization is internal. 1c-
velopment takes place inside the oral arms or
stomach or gastric pouches. Development is
indirect.

Blastula: The fertilized cgg 1s called zp-
gote. 1t divides repeatedly. The division is
called cleavage. Clcavage leads to the for-
mation of a hollow ball of cells. This hollow
ball is called blastula. The cavity of the blastula
is called blastocoel.

Gastrula: Soon the blastula invaginatcs
o produce a double-walled cup-like structurc
called gastrulu. The two layers of the gas-

Egp from female medusa-

Q. , _
sperm from male medusa =+~

I

A v
4-cell stage Morula

Lygo(c/

el
e T Blastomcgfs .
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trula arc the  ectoderm and the endoderm,
The cavity ol the pastrulias called archenteron,
Itopens to the outside by an opening called
blastopore. I he pastrula clongates and devel-
ops into o planula larva.

Planula: “I'he pastrula develops into a
larva called planula larva. 1115 a free swim-
ming larva. 115 cylindrical in shape. 1t s
covered by eilia. 1t has a coelenteron and
twaO layers of cells, namcly ectoderm and en-
doderm. Afler a short free swimming life, the
planula loses its cilia and becomes attached to
the substratum to develop into the next larva
called scyphistoma.

A
Q/:Ji

G
; /}1.
3 !

A

Iig2.5.69. Planula larva.

Scyphistoma: It develops from the
planula larva. Itis trumpet-shaped and it looks
like a Hydra; henee itis also called hydra tuba.
It1s a sedentary larva found attached (o rocks
with the help of a basal disc. The free end
bears a short manubrium. The manubrium

'4':‘[;“-. :—‘. .
Gastrula

[ig.5.68: Cleavage, Blastula and Gastrula.
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Fig.3.70: 4. Sevphistoma: B.

Young
Sevphistoma.

Strobilation: The scyphistoma under-

4 process of rransverse Sfission called
strobilarion. The resulting individuals are called
ephyra larvae. They are arranged one above

20¢N

the other. The seyphistoma with many ephyra
larvac is called srrobila. About twelve ephyra
larvae are seen in one strobila. When fully
matured. the ephyra larva gets separated and
becomes a free swimming larva.
Ephyralarva: ltdevelops from scyphis-
toma by strobilation. Itisa free swimming larva.

Tentaculocyst

Am
Gastric
filaments
Manubrium
Mouth

Lappet

Fig.5.71: Ephyvra larva.
It is a medusoid form. It has a Ietralllerf)tls
symmetry. 1tis umbrella-shaped. It has eight
t;i lobed arms. The tip of each arm has a notch
with two marginal lappets. The notch con-
tains a rentaculocyst. The centre o.f the sub-
umbrellar side has a short manubrmm and a
mouth. The gastruvascular system with gas-

T T bt T —

e 3

R ‘(4\(‘

tric filamentsas present. The larva swipg ac.
tvely and feeds onminute organismes.

Metamorphosis:  The ephyry larvg
prows in stze. The space between the ars i
filled up. Mesogloca increases in thicknesg
Four oral arms appear. The margin dc\'clops
tentacles. Now the ephyra becomes gy,
Aurelia.

Alternation of Generations

In the life history of dwrelia, sexual ye.
production alternates with asexual repro-
duction. This s called alternation of gen-
erations. Aurelia reproduces by sexual re-
production. It represents the sexual generation,

e e Z-"gme\

Aure
Blastula
Ephyra larva
Gastrula
Strob\lla\ Planula
Scyph-
iIstoma

Fig.5.72: Life cycle of Aurelia.

The fertilized egg develops into scyphis-
foma. The scyphistoma produces ephyra larva
by asexual reproduction. Hence scyphis-
toma represents the asexual generation. Hence
there is alternation of sexual and asexual gen-
erations in the life history of Aurelia.

4. Sea Anemone

(Metridium)
Phylum Coelenterata
Class Anthozoa
Subclass Hexacorallia
Order

Actiniaria
a brightly coloured;

polyp-like marine coelenterate included in the
class Anthozoq,

Sea anemone is
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Phvium ; Proftozoa
Class ; Mastigophorg
Order : roromonading

Irypanosoma is an unicellular or acel
lular organism. Hence it 18 included in the phy-
lum Protozoq. 1t has tlagellum for locomotion

Hence it ig included in the ¢ lass Flagellata o
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[tisan endoparasite living in the blood

.. Hence itis called a haemoflagellate.
of f“a érasi'fe lives in Africa only. Itcauses a
E:esase called gambia fever or sleeping sick-
ness' . . . P .

[tis a digenic parasite living in two hosts,
qamely 7" endise e/

[tis microscopic. The body is elongated
antero-posteﬁorly and flattened like a leaf. The
pterior end is pointed and the posterior end
- plunt. The anterior end has a free flagel-
[um.

Reserve food

granules
\ Attached

Undulating
membrane

Kinetoplas!

Nucleus

g Basal body \ Endopl |
' (Blepharoplast) Nucleolus /
Ectoplasm Free flagellum

Fig.3.49: Trypanosoma.

The body is covered by a thin and elastic
membrane called pellicle. The pellicle is sup-
ported by longitudinal thread-like structures
called microtubules.

The body is filled with cytoplasm. 1thas
two regions, namely the ectoplasm and the
endoplasm. The cytoplasm contains ble-
pharoplast, kinetoplast and nucleus.

- Nearthe posterior end, a spherical body

Issituated. Itis called basal body or blepharo-

plast,

. A whip-like structure called flagellum

_1” ;U“' from the basal body. It runs forwards

ang p,l <})t_rudcs from the anterior end.

’hn)ul :c 11agellum is attached to the pellicle

e ‘]'\Ey ‘(l)ul 11.5 length, but the anterior end of
“eellumis free. When the flagellum beats.

the 1 '

Cpellicle ie '

Ny VL 1S drawn out into a membrane calle
Hating membrane.

The flagellum and the undulating mem-
brane are used for swimming in the blood.

A disc-like structure is situated behind the
basal body. It is called kinetoplast. It 15
formed of mitochondria and DNA.

The nucleus is located in the centre of
the body. Itis covered by a nuclear membranc.
Ttis filled with nucleoplasm. The nucleoplasm
contains chromosomes and a spherical nucleo-
lus or endosome.

The nutrition is parasitic. It obtains 1ts
food from the blood plasma by osmosis.

Trypanosoma multiplies by longitudi-
nal binary fission. During this process. the
biepharoplast becomes divided into two. Then
the kinetoplast becomes divided into two. This
is followed by the division of the nucleus into
two daughter nuclei by mitosis. Then the cyto-
plasm becomes divided longitudinally. The cy-
toplasmic division starts from the anterior end.

Daughter nucle:

Fig.3.50: Trypanosoma: Binary fission
This results in the formation of two daughter
Trypanosomes. One daughter receives the on-
ginal flagellum and the other daughter develops
anew flagellum from the blepharoplast.

Life History
Trypanosoma 1s & protozoan parasite.
It is an endoparasite of man. Itlives in the
blood of man. Hence itisa haemoparasite
or haemoflagellate.
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i two hosts, Hence 1tis a digenic parasite
Fhe two hosts are man and a mosquito called
tse-tse fly. Man s the primary host or the
definitive hmt and the mosquito 1s the sec-
ondary host or vector

Life Cycle in Man

When atse-tse fly bites a man, Trypano-
somais mtroduced into the blood of man. 7ry-
panosoma feeds on the blood and becomes a
long slender form.

Itmultiplics by longitudinal binary fis-
ston. "Then it stops feeding and is transformed
Into an intermediate form. In the intermedi-
ate form, the flagellum gets shortened.

Then it becomes shortened further and
transformed into a short and stumpy form. i
has no flagellum. 1t does not feed and does not
multiply. Itis the infective stage. Further de-
velopment takes place only inside the gut of
tse-tse fly.

Binary
/ ﬁssion\
Long
slfgndcr Inman Intermediate
orm form
Short &

stumpy form
-}rlcndcr In tse-tse fly
rypanosome ,
form e Long
Crithidial slender
form form

Fig.3.51: Life cycle of Trypanosoma.
Life cycle in Tse-tse fly

When a tse-tse fly bites a man, the short
and stumpy form enters the gut of the tse-tse
fly along with the blood. In the gut it becomes
clongated and forms a long slender form.

It multiplies by longitudinal binary fission.
Then itenters the salivary gland and is trans-
formed into crithidial form. The crithidial
iorm s short. The kinetoplast is located in front
of the nucleus.

”k Ln!hldml O it ~';4;‘n‘5u‘,,_~ h
dinal binary fission and 1s trun
slender trypanosome form. |1 1h
stage. For further development it has 1 he

introduced into the blood of mar
Infection

The parasite 1s introduced into the bloog ;
of man when the tse-tse fly bites mm. Whyle
feeding, the fly punctures the skin: then it intro. |
duces some saliva which prevents the ¢l tting
of blood. Along with saliva the parasite also |
enters the blood. In human blood. it feeds and |
grows into a long slender form.

Gambia Fever ‘

Gambia fever is caused by Trvpanosoma |

and 1s transmitted by tse-tse fly. Itis also called |

sleeping sickness. It is characterized by the |
following symptoms:

I. Recurrent fever

2. Severe head-ache

3. Weakness

4. Loss of weight.

5. Anaemia

6. The patient falls asleep

7. Ultimate result is death if not treated.
Prevention
The infection of gambia fever can be
prevented by the following methods:
I. Destruction of tse-tse fly.

2. Spraying DDT in the areas of tse-tse

fly. ;

3. By taking an injection of one gram of

suranin every two or three months.
Treatment

Gambia fever can be treated with the fol-
lowing drugs: 1. Bayer 205 (Antrypol, Ger-

manin or Suranin) 2. Pentamidine or
Lomidine, etc.
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3. Sporulation Entamoeba 1s an unicellular oy acel

In sporulation, spores are produced. It
occurs during unfavourable scason. It does not
mvolve encystment. Sporulation occurs in the
following mcthods:

I. Nuclcar membrance rupturcs.

2. The nucleus breaks into several chro-
matin blocks.

3. Bach chromatin block develops a
nuclear membrane around it and it forms the
daughter nucleus.

4. Bach daughter nucleus gets surrounded
by some cyloplasm and it forms the amoebula.

5. Each amocbula develops a spore-casc
around itand it forms the spore.

Chromatin bodics

Nuclcus

Fig 3.64: Amocba, Encystment and
multiple fission.

6. About 200 spores arce formed. They
remann inside the parent.

7. When the parent disintegrates, the
spores are released.

8. During favourable scason, the spore-
case ruptures and the amocbula develops into

the Amaocha.
[5. Entamoeba histolytica

Protozoan
Rhizopoda
Cyvmnamoeha.,

Phviim
( sy
(Jrcder

/ _-Spore casc

lular organism. Hence itis included i thei
phylum Protozoa. 1t has pseudopodiym for °
locomotion. Hence it is included in the clag
Rhizopoda.

It lives inside the large intestine of Man, |
Soitisan endoparasite. It causes a diseage -
called amoebiasis or amoebic dysente;y_i
Entamoeba is cosmopolitan in distribution,

The fully grown and mature Entamoep, |
is called frophozoite. 1t1ooks like an Amoebq, |
The body is covered by plasmalemma. The |
plasmalemma encloses the cytoplasm.

The cytoplasm has an outer ectoplasm
and an inncr endoplasm.

5§

The endoplasm contains a nucleus and

Jfood vacuoles.

Ingested bacteria
Ingested RBC |
Nuclous =
Ectoplasm 24 .. L ’
Endosome {4 @ &

Food vacuole '@ " " .
Plasmalemima -—Zurmae s |
- Pscudopodium

Endoplasm -~

Fig.3.65: Entamoeba.

The food vacuole contains ingested RBC,
WRBC, epithelial cells and so on.

There is no contractile vacuole.

The nucleus is spherical in shape. Itis
surrounded by a nuclear membrane. In the cen-
tre of nucleus a spherical body 1s situated. 1tis
called endosome or karyosome. 1t is sur-
rounded by chromatin bodies.

Entamoeba has a single pseudopodium.
Itis called monopodium. 1t is formed at the
anterior end.

Nutrition is holozeic. 1t feeds on bacte-
ria, RBC, WBC and intestinal cells.
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~— LifeCycle

Entamoeba 1s a protozoan parasite. [t
lives in the infestine ot man. Itis an endopara-
site. 1t causes amoebiasis.

Entamoeba completes its life cycle in only
one host.

Hence it is a monogenic parasilte.

Binary fission

The mature Entamoceba is called tro-
phozoites. The trophozoite undergoes asexual
reproduction by binary fission. During bi-
nary fission, the nucleus divides into two daugh-
ter nuclel by mitosis. This is followed by the
division of the cytoplasm into two piceces re-
sulting in the formation of two daughter Enta-
moebae.

Most of the daughter amoebae feed and
grow into frophozoites. Others undergo a pro-
cess called encystment.

Encystment «

. The Entamoeba loses its pseudopodium
and becomes spherical. It secretes a thin tough
and flexible membrane around itself. Itis called
astwall. Entamoeba with a cyst wall 1s called

Mature
Trophozoite

Infective troph

cyst. The process of formation ot cystis called
encystment.

The early cyst contains a single nucleus,
a few rod-like chromatoid bodies and one or
two glycogen granules. The glycogen gran-
ules and chromatoid bodies disappear as the
age of the cyst increases.

[n the beginning, the cyst contains only
one nucleus. Hence the cystis called uninucle-
ate cyst.

Soon the single nucleus divides mto two
by mitosis. Atthis stage the cyst contains two
nuclet, hence the cyst s called a binucleate cyst.

Then the two nuclei again divide by mito-
s1s to produce four nuclei. Now the cyst con-
tains four nuclet and hence it is called a
tetranucleate cyst.

Further development takes place inside
the intestine of another man. The whole pro-
cess of encystment occurs within a few hours.

Infection

The tetranucleate cyst is transmitted from

one person to another through the following

«mw Fission &

ozoites

Cystwall

Chromatoid
Binary Fissi bodies
y rassion Glycogen Cystwall
Nucleus
Daughter Uninucleate Binucleate  Tetranucle-
Amoeba cyst cyst ate cyst

12.3.66. Entamocba; Life cvele.
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agents: 1. Contaminated food and 2. Con-
taminated walter.
Excystment
The tetranucleate cyst enters the intestin
of another man through contaminated food or
walter, Here the cyst wall ruptures and the

tetranucleate Amoeba comes oul. The

Amocba then undergoes a special kind of

multiple fission resulting in eight daughter
Amoeba. The Amoebace enter the large Intes-
tine and grow into trophozoites.
Amoebiasis

The discase caused by Entanoeba in man
is called amocbiasis or amoebic dysentery.
Amoebiasis is characterized by the following
symptoms:

|. Entamoeba feeds on the mucous epi-
thelium. This causes ulcer inthe intestine.

2. In the ulcer, blood vessels are dam-
aged and hence blood oozes into the intestine.

3 The stool contains mucous and blood.

4. The stool becomes loose.

5. The patient defaecates frequently.

6. There is severe pain in the intestine.

Prevention

Infection by Entamoeba can be casily
prevented by the following iz:¢thods:

| Before every meal, the hands should
be properly washed and cleaned.

2. Finger nails should be closely cut.

3. Vegetables and other food stutfs should
be properly cooked.

4. Drinking water should be well boiled.

5 Food stuffs and water should be pro-
tected from houseflies and other insects.

Treatment

Amocebiasisisa curable disease. [t can

be treated with the following drugs:

_Emetine
‘Dehydroemetine
_Chloroquine
_Diodoquine
_Terramycin
o Aureomycin and
7. Erythromycin.
Other Species of Entamoeba
in Man

There are many species of Entamoely |

I
2
3

"o

I

(@)

A few are given below:
1. Entamoeba coli: Itlivesinthe colo
(intestine) of man. '
2. E. gingivalis: It lives in the mouy
between the teeth and gum. .

6. Elphidium

(Polystomella)
Phylum Protozoa
Class Rhizopoda
Order Foraminifera

The most common shelled protozoans are
belonging to the order £ oraminifera of the
class Rhizopoda. Their shells are perforated
by numerous minute pores or foramina; 0
they are called Foraminiferans which means

‘pore-bearers’.

Retral processes

Fig.3.67: Elphidium
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(lass Sporozoq
Order Haemo sporidia

plasmodium 1s an unicellular organism.
 Henceltis included in the phylum Protozoa. 1tis
. Arasite reproducing by the formation of spores.
Hence iL1S included in the class Sporozoa.
tis an endoparasite living in the blood
ofman. Itcauses malaria in man. It is cos-
mopolitan in distribution.

Plasmodium completes its life cyele in
swo hosts, namely man and the female A:lnuplz-
oles mosquito. Hence it 1s a digenic para-
site. Man 1s the intermediate host* and the
mosquito is the primary host**,

Nucleus

Cytoplasm
Fig.3.70: Plasmodium.

Life cycle in Man (Cycle of Golgi)

The life cycle of Plasmodium in man s
called the cycle of Golgi. It occurs in three
stages. They are

1. Pre-erythrocytic cycle

2. Exo-erythrocytic cycle”

3. Endoerythrocytic cycle.

1. Pre-erythrocytic Cycle

This cycle occurs in the liver. When a
70squito bites a man, it introduces the para-
e nto the blood of man.

“*Primary host: The host in which the
Parasite completes the sexual reproduction
“called the primary host.

) Intermediate host*:The host in which
'_',7(”7’ arasite completes the asexual reproduc-
05 called the intermediate host.

[he parasite introduced 1s called sporoz-
ite. It is spindle-shaped and 1s covered with pel-
licle. It contains a large nucleus in the centre

The sporozoite enters the liver cells, 11
feeds and grows and becomes spherical in
shape. The parasite in this stage 15 called
cryptoschizont.

The cryptoschizont undergoes a special
kind of asexual reproduction called
schizogony. 1t divides and produces about
1000 daughter cells called cryptomerozoites.

§p9r(r C rjyptos- Schizo-

zoites chizont gony
Cryptom-
erozoite

Sporozoite Shizogony
o
A Livercells Cryptoschizont

. Metacrypto-
Metacrypto merozoites (. o0 i

Schizogony Crypto- merozoites

Fig.3.71: Plasmodium-Life history. A.
Pre-erythrocytic cycle B. Exo-erythrocytic
cycle.

Cryptomerozoites are released into the
liver by the rupture of liver cells.

2. Exo-erythrocytic Cycle

This cycle occurs in the liver. ‘The
cryptomerozoites enter fresh liver cells. Here
they grow and increase in size and become
spherical in shape. The parasite in this stage 1
called metacryptoschizont.
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The metacryptoschizont undergoes
schizogony resulting in thousands of daughter
individuals called metacrypto-merozoites. The
metacryptomerozoites are  released by the

rupture of liver cells.
Cryptom- Metacryp-
erozoites > \toschizont

Elletacry P to-] < @chizogony ]

merozoites

The pre-erythrocytic cycle and the exo-
erythrocytic cycle are completed within 8 days.
After this period the metacryptomerozoites,
enter the blood. Until this time there will not be
any symptom of malaria.

3. Erythrocytic Cycle or
Endoerythrocytic Cycle

This cycle occurs within the RBC.

The metacryptomerozoite penetrates the
RBC. Inside the RBC the parasite becomes
rounded. This stage of the parasite is called
trophozoite.

It grows and increases in size.

It becomes ring-like and 1s called signet
ring. It has a vacuole inside.

Afler sometime the vacuole disappears and
the parasite develops many pseudopodia. At
this time the parasite 1s in the amoeboid stage.

It feeds on the contents of the RBC. The
parasite secretes digestive enzymes which
break the haemoglobin of RBC into haem and
globin. Globinis digested and used as food

by the parasite. The haem 1s Convem ;
toxic pigment called haemozoin which remaip
scattered in the cytoplasm of the parasite. |

When feeding stops, the pseudopodi dis.
appear and the parasite becomes rounded, Thig
stage of the parasite is called schizons, Ty,
schizont contains a single nucleus and haemog;,
pigments in thc cytoplasm. Then the schizop :
undergoes schizogony. |

In schizogony, the nucleus and cytoplagy,
divide into 12 to 24 daughter parasites calleg
merozoites.

The merozoites are arranged more or Jegs.
like the petals inarose flower. Hence this stage
is called rosette. |

The merozoites are released into the bloog
by the rupture of RBC.

The erythrocytic cycle takes 48 hours
(two days) for completion.

The merozoites again attack fresh RBC
and the cycle is repeated several times until al-
most all the RBCs are attacked.

After several generations, the merozoites
entering the RBC, increase in size and become
rounded. They are now called gametocytes.

Some gametocytes are smaller in size and
their nuclei are larger in size. These gameto-
cytes are called male or microgametocytes.

Others are larger in size but with smaller
nuclei. These gametocytes are called female or
megagametocytes.

For further development the gametocytes

must be taken into the body of the female
Anopheles mosquito,

(Melacrypl'omcrozoites|~>m£g Sign__et ringﬁ
\_ =

————_———

[Merusnitesja-{Schimgony)«{Schizontie{machord

mochoid stage

———————————— e

1" (Microgam
((julnet(»cytcﬂ’"1 erwm

e —————

e vams:

. Megagametocytg

— Y
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4 / Schizont
Amoeboid stage

Signetring
Vacuole

Trophozoite Metacrypto-
merozmte
: RBC—
\ ‘ icro ega

gametocyte gametocyte

Fig.3.72: Plasmodium-Life history, Endoerythrocytic cycle.

Life cycle in Mosquito
(Cycle of Ross)

The life cycle of Plasmodium in mosquito
was first studied by Sir Ronald Ross. Hence
this cycle is called the cycle of Ross.

Plasmodium undergoes sexual repro-
duction in Anopheles. Hence Anopheles 1s
the primary host. As it transmits the parasite
from one man to another, it is called a vector.

When a female Anopheles mosquito
sucks the blood of man, the gametocytes enter
the gut. The RBCs are digested and the game-
tocytes are released.

The megagametocyte is reorganized and
becomes a female gamete or megagamelte.

In microgametocyte, the nucleus divides
into 6 to 8 daughter nuclei. The daughter nuclei
are arranged in the periphery of the gametocyte.
The cytoplasm grows out into 6 to & long thin
flagella-like structures. Each nucleus moves into
a flagellum-like structure. Each flagellum-like
siructure i1s now called a microgamete.

The microgametes break off from the mi-
crogametocyte by violent movements. The for-
mation of microgametes from microgametocyte
1s called exflagellation.

The microgametes exhibit gliding move-
ment inside the lumen of the gut. The
megagametocyte gives out a small cytoplasmic
projection. Itis called fertilization cone.

When a microgamete comes into contact
with the megagamete, it penetrates through the
fertilization cone. Now the two gametes fuse
together. This 1s called fertilization or syn-

gamy. The resulting structure s called gygote
or synkaryon.

The zygote is spherical in shape. Itisa
diploid cell. Itis non-motile. Soon it becomes
elongated and spindle-shaped; it exhibits glid-
ing movement. At this stage the parasite 1s
called an ookinete.

The parasite penetrates the wall of the gut
and comes to lie beneath the outer layer of the
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Microgametocyte

@.__.»

Polar body

Fertilization
cone

Mega-
gametocyle

Sporozoites

Cyst-wall

Iig.3.73: Plasmodium: Life history(Cycle of Ross).

gut wall. Here it becomes spherical and se-
cretes a eyst wall around it. Now the para-
site 1s called vocyst.

It grows by absorbing nutritive materials
from the mosquito through the cyst wall. Asa
result it mereases m size. The fully grown oo-
cysts are scen as projections on the surface
ofthe gut,

The oocyst now undergoces a special kind
of sexual reproduction called sporogony. Dur-
ing sporogony the nucleus and cytoplasm divide
into about 1000 parasites called sporozoites.

I-ach sporozoite is spindle-shaped. They
arc released into the body cavity of the mos-
guito by the rupture of the oocyst and the outer
layer of the gut wall. They then enter the sali-
vary pland,

For further development, the sporozo-
tes must be mtroduced into the blood of man.

When a mosquito bites a man, it intro-
duces a small amount of saliva to prevent the

coavulation of blood. Along with the salivyg
the v"»pum/mlc‘, are also mtroduced into the
blood of man and the cycle 1s repeated,

Malaria |

It is a kind of fever caused by Plasmo- |
dium and transmitted by the female Anoph- ]
eles mosquito. Malaria shows the following |
symptoms:

I. Loss of appetite

2. Nausea

3. Constipation

4. Headache

5. Muscular pain and ache in joints

6. Shaking chillness |

7. Sweating |

8. Rise in body temperature as high as
106°F at an interval of 48 hours and

9. Anaemia,

Control and Prevention of Malaria

Malaria can be controlled and prevented
by the following methods:

I Destruction of mosquito and its [arvd

2. Spraying DDT in and around the

houses.

3. Sterilization of mosquito..
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4.Rearing the enemies of mosquito and ~ w;
its larvae like larvivorous fishes (stickle backs,  ¢l.
minnows and trouts), ducks, dragon flies, etc.
This method 1s called biological control,

t1c
5. Constructing mosquito proofhouses. 41,
6. Using mosquito nets. or
1. Applying anti mosquito creams on the
surface of the bodly. 1t

Treatment i

Malaria can be treated with the following ~ ar

~ drugs: Quinine, Daraprim, Chloroquine, th
E Paludrine, Plasmoquine, etc. h?
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