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CI‘IAP'I'ER 7
STRUCTURAL ORGH.NISATION IN

ANIM.ALS

7.1 Oegun and Grgan 0 the preceding chapters von came across a large variely of organisms,

Sagstor hoth antcellular and muiticeliolar. of the'amimal kKingdom. In unieelolar
organisms, all finctons ke digestion. respiration and reproduction
are performed by a single cell. In the complex body of multicellular
animals the same baslc funclions arecarmed oul by different groups of
cells in & well organised mamer. The body of & stmiple organism lIKe
Hipdra 1s made of different types of cells and the number of cells in each
type can be in thowusands: The human body is composed of billlons of
cells Lo perform vartous fonctons. How do Liese cells o thie body work
logethe? ‘As yvou have alteady leainl In your earller classés, in
multecellular amnimals, a @oup of simtlar cells alomgwith mlercellular
substances perform a specific function. Such an argantsalion is called
tissue.

You may be surprised 1o know thatl all complex apimals consisi of
only lour basic ivpes of tssues. These Hssues are organised in specific
proportion and patlern o form an organ like stomach, hung, heart and
Widney. Whent two or more orgarns perfomm a common functon by their
physical and /or chemical inleraction, they together form organ systam,
e.g., digestive system, respiralony system, ele. Cells, tUssues, organs and
organ systems split up the work tna way that exinbits diviston of labour
and coniribmte to the survival of the body as a whole.

.2 Fiags

7.1 Orcax anp Orcan Sysrem

The baslv Ussues as vou have learnt in earller classes, organise to form
organs which in tarm assoctale (o form organ systems m the malticellutar
organtsms, Such an crgantsalion 1s essential for more efficient and better
coordinated activilies of millions of cells constiiniing an organism. Each
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organ in our body is made of one aor more lype of i1ssues. For example,
onir heart conststs of all the four types of Ussues. Lew. epithelial. connective,
muscular and neural. We also notice. afler some careful study thiat the
complexity tn ofgan amd organ systems displays certain discernable trend
Thi= discernabile remd 15 called evolutionary trend (You will siudy the
detatls in class XII), In this chapler, yvou are being introduced o
morplinlogy and anatomy of frog: Morphology refers (o study of form or
externally visthle [eatures: in the case of plants or microbes, the term
morphology prectsely means only this. In case of antmals this refers (o
the external appearance of the organs or parts of the body. The word
angtomy cofventllonslly 1s used [or the siudy ol morphology of inlernal
organs n the animals. You will leam the morphology and ansitomy of
froe representing verlebrales.

7.2 Frocs

Frogs can ve both on land and tn freshwalter and belong (o class Amphitbla
of phylum Cherdala. The most commaon spectes of frog found n Indiats
Rana Hgrina.

They do not have constant body temperalure fe.. thetr hody
temperatire vares with the temperature of the eovironment. Such amimals
are called cold blooded or polkilotherms. You muight lave also notloed
changes In the colouy of the [rogs while they are In grasses and on dry
land. They have the ability Lo change the colour (o hide them from thelr
enermies [camouflage). This protective colortion 1s called mimtory. You
may also know that frogs are not seen durtng peak summer and winter,
During this period they take shelter tn deep burrows (o protect them
from extreme heatand cold. This 15 known as suummer sléep {acstivalion)
arid winiter sleep (htbernaiton) respectively.

7.2.1 Morphology

Have you ever touched the skin of frog? The skin 1s smooth and slippery

thie to the presence of mucns. The skin 15 slways mamiaimed o a motst

conglition. The colour of dorsal side of body 1s

__— Head grnerally olive green with dark trregular spots. On

y the ventral side Uie skin s untformly pale yellow.

e The frog never drinks waler but absorh 1t upugh
the skin.

Bodv of a frog 1s divistble tnto head and trrumk

(Figuare 7.1). A neck and tatl are absenl. Above the

= Feive l5ith mowth. a patr ol nostrils s present. Eyes are bulged

and covercd by a niciitating membrane that

—Hixd limb protects them wiille In water. On elther side of eyes
a membranous vmpanum (ear] receives sound
Figure 7.1 Externn! features of frog signals. The foreltmbs and hind Umbs help in
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swimming, walking, leaping and burmowing The hind imbs end in five
digits and they are larger and muscutar than {ore imbs thal end mn four
digns. Feet havewehbed digns that belp i swirnmime. Frogs exhibit sexnal
dimorplsm. Male frogs can be distinguished by e presence of setmnd
producing vocal sats and also a copulatory pad on the first dioit of the
fore lmbs which are absent in female fross.

7.2.2 Anatomy

The body cavity of frogs accommodale different organ systems such as
digestive. circulalory. respiralory. nervous, excrefory and reproductive
sysiems with well developed simuctures and functions  [Figare 7_2).

Thie digesive system constsis ol allimentiany canal and digesiive glands.
The altmentary canal Is short because frogs arce carnivores and hence the
length of ntestine is reduced. The mouth opens mito the buceal cavity thatl
leads to the oesophagns through pharmx Oesophagus 1s a short (ube
Lhat opens o the stomach whach m trm continues as the nlesiine, rectinm
and [inally operis oulside by the cloaca. Liver seoretes bile that 1s stored In
Lhe gall bladder. Pancreas. a digestive gland produces panerealic julce
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Flgure 7.2 Dingrammuatic represedtalion of inlernal organs of frog showing
compicie digtslive system
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containing digestive enzymes. Foord ts captured by the bilobed tongue.
Dheestion of food Lakes place by the action of HCLand gastric jolces secreted
from the walls of the stamach. Partially digested food called chyme is passed
from stomach (o the st part of the small miestine, the doodemam, The
duodemm recetves biie fom gall bladder and pancreatic juices from the
pancreas through @ common bitle duct, Bile emulstfies fat and pancreatic
Jutees digest carbobydrates and protetns. Final digesiion takes place in the
miestine. Digested food ts absorbed by the mumerous finger-ltke folds tin
the inmer wall of imtestine called vitlt and microvilll, The undigested solid
waste moves into the rectum and passes oul through cloaca.

Frogs respire on land and m the water by two different methoids. n
waler. skin acls as aquatle respilory organ (Cutaneons resplration).
Mssolved oxyeen tn the waleris exchanged Uhrough the <kin by diffusion.
Om landd. the buccal cavity, skin and lungs act as the respiisloTy organs.
The respiraiton by lungs s called pulmonary resptration, The lungs are a
patr of elongated, pink coloured sae-bke structures present in the upper
part of the trunk region (thorax). At enters through the postrils mto the
buccal cavity and then (o lungs. During asstivatton and hibernatlon
gaseons exchange Likes place through skin.

The wmscularsystem of frog 18 well-developed closed type. Frogs have
a lymphatic system adso, The blood vasoutar system invotves heart. blood
vessels anid blood. The lymiphatic system conststs of lymph, lymph
clammeds and lymph nodes. Heart (s a muscutar structure sttuated in the
upper part of the body cavity. It has three chambers. two afria and one
ventricie and is covered by @ membirane called pericardium. A angular
structure calied sinus venosus jotns the right atrium. L recetves blood
through the nujor veins called vena cava. The ventricle opens into & sac-
Itk comus arterosus on the veniral side of the bear. The blood from the
heari is carried (o all parts of the body by Lhe artertes farierizal system).
The yetns collect bigod from different parts of body to the heart and form
the venons system. Spectl venous conmection between liver and inlesitne
as well as the kidney and lower pants of the body are present in frogs. The
former s called hepatie portat system and the latter s callesd repal porial
system. The biood 1s composed of plasma and cells. The blood cells are
RBC {red hilood cells) or erythrocytes, WHC (white blood celis) or lenencytes
and platelets. RBC's are nueleated and contain red coloured plgment
namely haemoglobin. The lymph 1s different from blood. It jacks few
protems and RBCs. The blood cames nutrients, gases and waterto the
respeciive sites during the chireulation. The crowlailon of blood s achileved
by the pumptng action of the muscular hearn.

The elimination of nitrogenous wastes is camied oul by a well
developed excrelory system. The exorelory system conststs of a patr of
kidneys, oreters, closca and urinary bladder. These are compact, dark
reil and bean Bke structores situsted a lite posteriony in the body cavity
om both sides of vertebral column. Each kidney 1s composerd of several
structural and fometional units called urtntferous tubules or nephrons.
Two urelers emerge from (he Kidneys i the male frogs. The urelers acl as
urinogenital duct which opens mio the cloaca. In females the arelers and
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oviduct open seperalely m the closca. The thim-walled urinary hiadder is.
present veniral to the rectum which also opens In the cloaca. The g
exoreles ure: and thus s a ureotelic antmal. Excrelory wasies are carmied
by blood tnto the kidney where I 1s separated and excreted.

The system for control and coordination 1s ghly evolved i the fog. I
mciudes both neursl system and endocnne glamds, The chemitcal

ooordination of various organs of the body 1s
arhileved by hormones which are secreted by the
endocring glands. The promiment endocrine
glands found m frog are pituitary, thyrold,
parathyrotd, thymus, pineal body, pancrestic
Isiels, arfren:ls and gonads. The nervous syslem
ts organtsed into a pentral nervous system (bratn
and spinal cord), & pertpheral nervous system
{erandal gnd spinal neves) and an aulonomilc
nervous  system  {sympathetie and
parasympathetic). There are ten palrs of craniat
nerves arlsing from the brain. Bam s enclosed
n a bony structure called bratn box (cramumy),
The brain 5 divided inlo fore-brain, mid-brain
and hind-bram. Forebrain includes olfactory
jobes, paitred cerelira! hemispheres anid onpatred
diencephaton. The midbmain s chamoterised by
a patr of optie lobes. Himd-bran conststs. of
cerebellum and medulla oblongata, The mevdulla:
obiongals passes out tmough the loramen
missgram s conbtnues mio spinal cord, which
is enciosed In (he veriebrma! column.

Frog has differenit types of sens organs, namely
argans of touch (sensory papillise), taste {laste
bucs}, smell frzsal epitheltung, viston (eyes) and
hearing (ympammm with imtemal ears). Oul of
these, eyes and intersl ears are well-organised
strucihores-and the rest are cellular agrrevaioms
around nerve endtngs. Eves tna fog are a patr of
spherival structires situated th the orbit m skull,
These e stmple eyes (possessing only one umil),
External earts ahsent tn fross and only tymipsmam
can be seen extermually. The ear 1s an ongan of
hearing as well as balanetng (equlfrum).

Frogs have well organised male and femate
reproductive systems. Mate reprgfuciive organs
conslst of a patr of yellowtsh ovotd testes (Flgure
7-3), which are found adhered Lo the upper pari
of kitdneys by a double fold of peritoneum called
mesorchium, Vasa efferentia are 10-12 in
uumﬁcr that arise from tesies. They enfer the
kidnevs on thetr side and open inlo Bidder's
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canal. Finally it communtcates with the urinogenital duct that comes oul
of the Kidneys and opens into the closca. The cloaca 1s a small, median
chamber thal 15 used to pass fasczil malier, urne and sperms w the exterion.
 The female reproductive organs melude a patrof ovares (Fgore 7.4),
The ovartes are sttualed near kidneys and there 15 no functional connectton
with kidneys. A patr of oviduel anising from (he ovares opens (nio the
vlnaca separately. A mature female can lay 2500 (o 3000 ova it 8 me
Fertthisation 1s external and takes place in water. Development involves a
larval stage called tadpole, Tadpole undergoes metamorphosts to form
the aduit,

Frogs are benefictal for mankind because they eal insects and protect
the crop. Frogs mainbain ecolpgicat balance because these serve as an
mmpartant ik of food chatn and lood web In the ecosystem. In some
counitries the muscular legs of frog are used as food by man.

SuMsaRy

Cells. 1tssues, organs and organ systems split up the work tn a way (hal
ensures the survival of the body as a whole and exhibit diviston of labour.
A tissue is defined as group of cells atemg with intercellular substances
performing one or more functions n the body, Eptthelta are sheet ke
ttssoes Hning the body's surface and (s cavities, ducts and (ubes, Eptthelta
have one free surface facing a hody flutd or the oulside environment
Thetr cells are structurally and functionally connected sl hunctions.

The Indian bullfrog, Rana tgrina. is the common frog found in India
Body 1s covered by skin. Mucons glands are present in the skin which is
highty vasculartsed and helps in resptration tn water and on land. Body is
divisible inio head and ook, Amisoular tonooe s present, which is hilobed
al the thp and 15 nsed In capturing the prey, The altmentary canal consists
of oesophagous. stomach. intestine and rectum, which open mlo the cloaca.
The mamn digestive glands are liver and pancreas. It can respire In waler
through skin and through lungs on land. Chroulatory system s closed
with single ciimulation. RBCs are nucleated. Nervous system (s organised
mnto central, pertpheral and autonemic. The organs of urinogenital system
are kidneys and nriinogenttal ducts, which open into the cloaca. The male
reproductive organ 15 a patr of testes. The female reproduciive organ is a
par of ovaries, A fermale lays 2500-3000 ova at a tme. The fertiftsation and
development are external. The eggs halch into tadpeles, which
metamorphose inio frogs.

ExEncises

1. IDiawaaeal diagram of digestive systom of frog
2. Mentton the unction of the Uirelers in frog,



