'8 Mammalia

- Mammals are warmblooded vertebrates with mammary glands, hair and dia phragm
{Mamma =breast).
_SmBB&m form the final product of evolution. They form a very importantgroup deEmm
of three reasons; _
1. They occupythe top of the evolutionary tree;
2. They include man, the master.of the present age
3. They include the largest and heaviest animals like whales.
" Class Mammalia {L. mamma = breast) comprises mz::m:m having mammaryglands,
bair, diaphragm, warm blood and viviparity.
Mammals evolved during the ﬂ:mmﬁn vm:oa Om the Mesozoic era from mammal-like

and the coenozoic era is rightly called the “age of mammals’.
| General Characters

I. Mammals ace warm blooded vertebrates w .S mammary glands, :Ew and
diaphragm (Mamma=breast).

2. They give birth to youngones and give milk o youngones. The skinhas sweatglands
and sebaceous glands.

3.1In females, there are mammary glands o nourish the youngoncs.

4. Presence of fleshy pinna to collect air borne sound waves.

3. There are two-occipital-condyles (Dicondylic).
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24. All mammals except Prototheria are viviparous. A special structure called placenta
develaps by the union.of the foetal and uterine tissues for the purposes of nutrition, respiration
and excretion-ofthe embryo. .

25. Mammals show parental careofa high level.

Classification in Brief

Mammals are warm blooded vertebrates with mammar ¥ glands, hair anddiaphragm
They are included in the phylum Chordata because they develop a notochord in the

embryos. .

They have a vertebral column. So they are included in the subphylum Vertebrags,

“The brain is enclosed in acraniun. So they are included in the group Craniata.

They have jaws. So they are included in the superclass Gaathostomata,

They have 4 limbs. So they are included in the group Tetrapoda.

‘They develop an amnion around the embryos. So they are called Amniota,

Theyhave mammaryglands. So they are included in the class Mammalia,

Class Mammalia is divided into three subclasses, namely

Subclass 1. Protothéria

Subclass 2. Metatheria

Subclass 3. Eutheria -

Subclass 1. Prototheria
Prototheria are egg laying mammals. :
The Mammary glands are unspeci-alized and without teats.
In the brain, there is no corpus callosum.
Pinna is absent. They are oviparous.
Eggs are large, yolky and shelled.
Development is externaland there is no placenta.
. S Subclass 2. Metatheria (Marsupialia) - .

._ Z.msﬁrm:mmwm pouched mammals. They have a marsupium or brood pouch. Qoﬂ:.m
- callosumis absent.”

A true placenta is absent.
..... The eggis smalland develops in the lower portion of the oviduc
~- Pinnais present. A

Eg. Didelphys (American opossum), 7h ylacinus (Tasmanian wolf), Myrmecobius (Banded
anteater) and Perameles.

Subclass 3. Eutheria

Eutheria includes true placental mammals.

They are perfectly warm blooded animals. v

They havea true allantoic placenta and the embryos are kept in the uterus till an advanced
stage of development.

Corpus callosumis well developed.

Mammary glandsare well developed with teats.

Pinnaor external ear is present.

EEyrublication %w

.............. Itincludes 2 families, theyare ... . .
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The w:&.mzadaﬂomm::a apertures are separate and cloaca is absent.
The testes are extra abdominal and are usualy enclosed in the scrotal sacs.
8gs are small and alecithal (yotkless).
Eg. Rat, Rabbit, Cow,.Elephant, Hedgehog, Monkey, Man.

Detailed Classification
The class Mammalia is broadly classified into three subclasses, namely
Subclass 1. Prototheria (Mono-trema {a)
Family 1. Onithorhynchidae .
Family 2. Echidnidae or Tachygl-ossidae
Subclass 2. Metatheria (Marsupialia)
The subclass Metatheria include 3 orders
Order 1. Polyprotodontia
Order 2. Diprotodontia
Order 3. Coenolestidae
Subclass 3. Eutheria
The subclass Eutheria includes 16 orders, namely
Order 1. Insectivora
Order 2. Dermaptera
Order 3. Chiroptera
Order 4. Edentata (Xenarthra )
Order 5. Pholidota
Order 6. Perissodactyla
Order 7. Artiodactyla

otssnscics o Order 8. Hyracoidea -

Ocder 9. Rodentia ™
Order 10. Lagomorpha
Order 11. Proboscida
Order. 12. Tubulide
Order13. Cetacea
Order 14. Sirenia
Order 15. Carnivora and
Order 16. Primates

Subclass 1. Prototheria
U Primitive egg laying mammaisfound in Australia and neighbouring islands of Tasmania
and New Guinea.
2. The mamimary glands are unspecialized and without teats.
3. lnthe brain, there is no corpus callosum.

4. The pectoral girdle has well developed coracoid and precoracoid bones.
5. The epipubic bone is present in the pelvic girdie.
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Order 2. Dermaptera

‘Order 3. Chiropt

7 = molars though present are without enamiel: IR

I {tincludes herbivorous asboreal mammals like Galeopithecus{flying lemur).
2. They have a parachute-like fold of skin between the neck, limbs and tail. The parachute

- 1s used for gliding movements from ree to tree.

2123 _
3.1.23
4. They restlike bats suspended by the hind limbs and are nocturnalin habit.
Eg. Galeopithecus (Flying lemur). .

3. The dental formulais 34

L. This order includes true flying mammalslike bats. S T

2. The wings are just folds of skin extending between the second digit of the fore limb and
3. The second, third, fourth and fifth digits of the hand are elorigated and support the wings.
The thumb (first digit) is clawed and does not support the wing.

4.The sternum has a keel for attachment of powerful flight muscles.

5. The hind limbs are weak with five clawed digits and the knee is directed backwards.

6. The external ear or pinna is large and the sense of hearing is very acute.

7. Eyes are small and the sense of sight is very weak.

8. Bats possess echo-location apparatus which helps them to locate objects during flight.

9. The placenta is discoidaland haemochorial. : ‘

10. Bats are nocturnalin habit. During day time they are seen suspended by their feet,
head downwards in dark places. . :

Examples: Rhinolophus (Horse-shoe bat), Indian Vampire (Megaderma)., Pteropus (Flying
fox), Cynopterus (short-nosed fruit eating bat of India). - ) '

_ Order 4. Edentata (Xenarthra)

.1 Itincludes anteaters, armadillos and sloths of South and Ceéntral America.
2. They are selitary, nocturnal and arboreal mammals.. . .
3. Milk teeth are absent-and the dentition is monophyododt, . o
4. Anteaters are toothless. In sloth and armadillos, incisors and canines are absent but the

3. The lumbar veriebrae have extra-articulating surface.
6. The coracoid of the pectoral girdle is fused with the acromion.
The representative types of this order are:
1. Choclepus (Sloth)
2. Dasypus (Armadillo)
3. Myrmecophaga (American anteater)
Order 5. Pholidota
I Itincludes the pangolins or scaly anteaters of Africa and Asia.
2. The body is covered dorsally with overlapping hornyscales. The scales are formed by
the fusion of hairs. Hairis present inbetween the scales.
3. They are terrestrial, burrowing forms.

..... o ».H:mmgo::mS:m%aamﬁmamcmm:ﬁ
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9. The tongue is long sticky and protrusible and used for catching insects.
6. The limbs are short and have five digits.

Eg: Manis crassicaudata ( Pangolin or scaly anteater).
Order6. Perissodactyla™ " .
1. This ocder includes hoofed mammals-like the horse, tapir, rhinoceros, zebra, exc.

2. They show unguligrade foot posture and the hoof is formed of uneven number of toes
(odd toed ungulates).

3. Horns are absent.

S — SR »..H:@ma..rm&?oacm_amaa.&mE.EE%.E@E%SEBmb%:o*wa.ma:zm8::.:55

series with broad transversely ridged crowns.
3. The stomach is simple, the caecum is large and sacculated.
6. The placenta is diffuse and epitheliochorial.
This order includes three famities,
Eg. Tapirus (Malayan Tapir).
Egs. Equus equus(horse), Bqiwus asinus (donkey).
Eg. Rhinoceros indicus (the great one horned rhinoceros).
Order7. Artiodactyla . - o
L. This order includes the even toed ungulates like the sheep, oxen, pigsand hippopotami.
2. They are herbivorous having bunodont or selenodont molar teeth. :
3. The stomach is complicated and the caecum is small.

. 4. Mammae are few and inguinal or many and abdominal.

-Eg. Hippopotamus, Qw_Em.Ew dromedarius (single-humped camel), Lama pacos{Lama)
(Lamas have wolly hair and are smaller in size-compared to camels), Axis a.xis (Chital or spotted
.%M”v Cervis unicolar(Sambur), Bos gaurus (Indian bison), Bos bubalis (Wild buffalo), Nilgiri
tahr o N .
Order 8. Hyracoidea
L Itincludes small rodent-like animals witha splitsnout. ,
2. The upperiincisors are curved and chisel like. The lower incisors are comb-like.
3. The molacs are lophodo

stema s present.

3. The gait is plantigrade.
6. The stomach has two divisions.
7. The brain resembles the c.:mc_mam.
8. The placenta is zonary;
9. They show affinities both with the rodents and ungulates.
Eg. Dendro hyrax.
Order 9. Rodentia

. 1.It m.zn_camm gunawing mamimals like the squirrels, beavers, rats, mice, porcupineand
guinea pigs.

2. Most of them are small and terrestrial.
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'oF 4 horny substance,.2 keratohyalin.

e el Tgorpusclesity

he outer part of the skin consists of many layers

it is formed by stratified epithelium. Some of the

—

—of iy
oufer layers consist of cells that have become Sornified or horay.
These are dead cells. The layers together form 2 stratum corneunt.
Below this the epidermis shows the stratwm Tucidum. “{f consists
of layers of clear célls. The stratum granulosum lies below this.
The cells in this layer m@@amdm@ be granular due to-thedeposition
, The innermost stratum in

- the ommaoﬂam is the stratum Malpigiil.
of layers of soft_and protoplasmic ceils.

Malpighii. 1t consists of 2 pumber-
. _ The deepest” cells are
_columnar i form and are set On the dermis. They are capable of
active: multiplication so as to produce new flat cells by division.

These replace the worn out cells from the horny layers. The
Bw._ww.mﬁwmﬂ layer sinks deep down into the dermis at .:SQENF.V
There 38

producing pitlike invaginations called the hair follicles.
a slight hollow at the base of the follicle which is plugged as it
were by the basal hair papilla, dermal in origin. Certain parts

" e. g. the palms and soles have a very thick epidermis; these are

. not rm@<@n®a with hair.

it shows a complicated arra

I

The dermis. gement of connec-

“

tive tissue, blood <@mmo~mw\9cmo~om .utm.mmdm.mlwlma a fatty tissue. The
1ateertayer of msﬁuoﬁmnnocw\@\ﬂdﬁgﬁ.ﬁoﬁﬁw...w&._.@oma is the deep-
est part of the derris. Tt $eparates the skin from the muscular
layer below it. The superficial layer of the dermis 1S 2 _ vascular
layer; it bears AUMErous - apitte ctingntorIhe . m:@oﬁ\ms\wmz
Wrany of the papillae contain looped blood . capillaries:~ Some of

them, especially those on the palms, soles and fingers are maﬁm,oQ.
the tactile-

“. vﬂmw...,:mo. Nerve fibres end 10 these papillae forming

—Lpidermal derivatives. Many structures are “produced from - §
the epidermis. Hairs, claws, nails, and the integumentary glands

are the chief amongst them. . .

Hair. The hairisa characteristic feature found in mammals
only. Structures commoaly called hair vao:mwn invertcbrates, €s-
pecially in Arthropoda and Annelida, are really bristles and setac.
They are not true hairs. . .

The hair is an epidermal structure developzd in deep pits, the
hair follicles. The hair grows {rom the bottom of the follicie.

The part m.m_.n.mm_mmmm@mmw within

~Each one-is

.§ supply blood to the v B166d éapillar

Qo € mu.m.sa. o . > U—:.N.H—Om fror

4 roa;s@:n:‘._oo_._:.m.,:...:,m.‘.n‘,...s”_‘gumw._w L miomn glands prod m the s
mEErials’ THiS is Il amounts:

vg.mnmm dow
This i
§ This is ro:um:_.mo maintain a ¢

mammals ;

Vo

i) (AN — .
ey - SO
(9) <l e d \4\\., m /\ @

e base of the hair, t] . e follicle is called its root  Ar
papilla. It mmo,\wnmwﬁ.ﬁwan Is an o:ﬁﬁc.mwmonm MNM.:MM ;m. root. At
Ser and oﬁ_m:a:,omv._ _:Mn in blood capillaries and ne ¢ dermis, the
dle. qmm,.mr.wm\.ﬂlo..wm!:mﬁm the hair is embeded in the _The slen-
is E@Qmﬂm..mmum..%.- jects beyond the surface o M w‘mmo hair folli-
. . -outer cornified T .
soft H.U@.QCiN.. .JH,EW..&&MI.WM.J‘_, ed fayer, the cortex HM H,upm. ﬁ.m._w‘
_ a thin cuticle. The er surface of the Cortex is m.%ﬂ’%m o e

CTISTIC Cotoir cortex contains pigmented Sﬁw Nt s .mon,B
up of a large mumber of BaiE The. e i g a
part frequently m?oL, of ftattetied, cornified and d " % ith is made..... .
air bubbles ws a darker appearance due to MM cells. ~ This
: - e presence of

Into the haj .

They secrete : € hair follicles, S

a -~ > seba - g -
WALer-proof. n oily substance which sebaceous glands open.. .-

. Keeps™ the hair supple and
Nails and claws. In mammal | |

loped at the ti
ed instead. ips of the digits

e

S i ,
o mu the nails and claws are deve
Those ae aim ; ome of them hooves are fi _
rived from the stratum c o
orneum.

- HA-HOWEEQ-HN . -
. ry glands ) '
with the ma . - Three ty :
mmal . pes of gland i
glands, sebaceous MM:MWE.Q These are sweat MWR Mwmoo_mﬁa
s and sudoriferous

S .ot ¥
ome of the Iatter have & aocco her modified cutaneous glands.

e origin; th
IR ’ ey are partl
@/v S y .mowmon-

dermis’;

- et tC

Lfachone’is'a’'long m_ewm%m.miomﬁ glands or sudo

down w;&..mmm_.,..mmm.ﬂ,mz;....mnb.&c._w forming a coiled

the rest of the ncc. The coiled part is the gl Q...Wnomg.amnv

face of the skin as a “,_\MM.HOHEM its duct which MU&MWW an_m.w.‘ hdle .
U.OH.Q. - ? O..:m.ﬂuﬂl

€.4, walt ki,
g ofsalt’an A Watery. secre
: : 15715 "kmowh as X Sdi and ‘nitro enone T
sweat drop evaporates os”:mm the sweat. The ««Wm;m,_.(o%cm,!mcmmﬂo

i - e suf . ~ r
utilizes heat from the UOQv\ m%mmafm.p@ m.ﬁ.ﬁmp. om H—JQ

riferous glands. &

i In doi .
o te his has - Ing so it
n the temperature of the bod a cooling effect. This

amount of he:
of heat from the body will- cow.. On warm days a large

ﬁn:mNOQ. to

on evaporate 'j

Sweat glands are presen ﬁ.....xum\mm.ﬁfmmmu@onmn:no of 5@@@0 wa 1t.
. o in the o L Y

especially ig a hil gthe skin_of a large number of

man being their

€r Is greatest
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(12)

G cREEISy  SAG AN LT .
(6) It also serves as an organ of secretion. The sebaceous
glands secrete oil; this oil makes the hair supple and water-resist-
ing. The mammrary glands seerete . milk for the nourishment of

the young ones. .
. (7) It helps to store the food. Reserve food is stored below
the dermis as subcutaneous fat. Whenever needed food can- be
o drawn from this stored fat. .
_______________ While dissecting the -animal; the -skin..is..found to

" . The peritoneum forms a sheath roun ; er of oreans
: A.ébm the viscera. It also forms the mcmvwmmﬂoﬂww WMH_.QM m.o.w‘wmﬁm.
nhm known_as ..Smwmznmz.w.w when they support the ﬁmnnm f the
ﬂmgonﬁﬁw canal. Similar folds” when they support owvid ot Q.S
mw.,o female are known as mesovaria, and Bmmogoan._. e,
0»56_%. .HrOmo supporting the testes in the male a . nmﬂx.\...,
mesorchi. A transverse section through the thorax of mM.MH. MM:MM

-

.................................. Coelom. WI . .
be attached to the miuscular body-wall underlyingit. When this |
body-wall is cut open from the ventral side, a large ~space;- the
body cavity or coelom is exposed in the trunk region only. It |
does not extend into the head, or the lihbs. It contains the coe-
lomic fluid that bathes.all the organs.

The coelom in rat is. divided by a muscular, dome-shaped

parietal pleura ) . body wall muscles

- ——

- e yisceral pleura

partition, the diaphragm, into the thoracic cavity in front and the pleural cavity
abdominal cavity behind. = The thoracic cavity is subdivided by . _
non-muscular membranes so that the heart and Tungs lie in sepa- mediastinal _ | aorta
rate chambers. These are known as pericardial and pleural cavi- space R .
ties respectively. | - ¥ pericardialr—-= /,//Ommonrmm.cm
. The. entire coelom is lined by a serous membrane which also ! cavity el Tl
: covers all the organs in the cavities. The serous membrane COn- } » - /./,oonnmzw_
sists of an outer layer of parietal epithelium and an inner layer pericardium -7 “heart //_c:m

of visceral epithelium. The parietal epithelium lies in contact
with. the parieties or the body-wall while the visceral layer lies in |
contact with thie viscera or different organs iri' the ~-coelom. .- The..

) epithelial linings of .the pleural cavities containing the lungs are
. _ < kmown as pleura. Thus each pleural cavity has an outer parietal |
pleura ond an inner visceral pleura. h

f- i Thetwo pleural cavities are,separated from cach other by 2

median space, known as mediastinum or mediastinal” space; ‘it

Fig. 3.3. .H_.m:m<o_.m.n Section of thorax AEmmBB:.E.ZOV

M—Hos EN.HHM\ OH; ﬁﬁﬂ@%@ .—m. P PPN ety e reninrnanens . :
. - : ! yers. The section A.—.ﬂ.m .....
- g. 3.3) show
MM%@QQ Momposm *a smaller dorsal region occupied v_g\ the m_u.MsMno ~
..G.moﬁ@ﬂﬂ a <~onr.m_ region with a large thoracic cavity .%r-
: :N.pw.mmwmmm‘_.nﬂmvo.mmm the spinal cord and gives attachment »OM
> - - ) F ] ) e waw A T w.q,,.,,..,wn‘._, eyl NI e ;
encloses a n\mioma_ﬁ cavity and lodges the oesophagus and blood ®-davity is enclosed OMV,\BMMMMME mb _H:m <o_:_.:m_‘_.@m5ﬁ“ﬂ:w,:,.aomw.,.
vessels. . ¥ The - s 1 vely a thin mass Of mu
The pericardial cavity containing the heart is also lined by a | u..omQWMM%UMMF 18 m::M.Q by pleura in this region. The SMMMMM
; i - N n of this memb ; . N :
&02@.& Emi.wz:mm. The 9..29. .andnmsm .égor lines the ﬁomﬁ side s0 as to separate the tw nm:Ho extends h.._m:ﬁ upto the ventral
.omna_mr cavity wm‘.?o hﬁ@.m@..&.&i. “The inner B.@Bdnm:ﬁ .:om lings lie,. The heart is m:E.M CMQQM,»M cavities m.s which the two
oyo.u”oq m.cvroa to Eo fieart; it is called ﬂr.@ .o?oma::s. A Ez.o. that lies between the inner and e y the Ua:.oua_m_ chamber -
@ndn.mn&m_. space .:am ..dowéoac 9@. 2<.o.v it is filled by:the peri- | called the pericardium ﬁw outer folds om.. a similar membrane
cardial fluid. This fluid is lymph-like; 1t servesasa water cushion § oyt transwessely and mw. . e 0wMoM:Mm:m being a straight tube is
g surrounde v the visceral peri
> al peritoncum.

for the heart. - . | .
e
section also shows the aorta w:& the caval vein cut across

S5 1) BES

A¢~m ﬁ.q ?Q@Y&\naﬁu Mulﬂ
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- pushing it into the mﬁzon

moiees oo suppOTHNg € cells and the. slender,

QE /bf\\ erjce (o B

. ...Il. ) AN, %,
........................................................... 69 3 7 e
stratified epithelium with cornified superficial layers. T +ato froups : incizors g melazs, ) [ S— i
%E es 1 (1 vlox.ﬁ‘rpmw\\lhwo_ow %me oimm. . incisors._and molags, fn-some mammals e. g. cat,
5%&@;@ skull and

bbnm\bm\nbn‘\\w.m ) intrinsic muscles arwm- lie
“entirely within the tongue. The former move the W whole tongue

while the latter arc aomwonw—gm for altering its shape. The tongue .

is used to move the moom. in the G:co

.............. al cavity while it is being
chewed: Tt ‘helps-in--mi ing the saliva fr

the mammals a
mmals are d. §
milk set and o \W@.\\C\l@%mn 1

- ~-{he. saily oB.:& :
salivary glands. 1t also hel g t

. On the dorsal surface of the to mmﬁa

eXcept for a small part, ST ‘m3m=.m~o<mﬁonmu the papillag are Bwﬁ%a&..
These arc of three wmam ungiform and circumys

.l..\\\\\il\.ll\\l\\. %E&w:ﬁ e : ~m wno? mal _m Mxma ina moowa_”
papillae; The-cone-shaped filiform dmﬁimo are VeEy ﬁ:Bo,nbcm. n_as ¥re-

They are formed -

AMO In»some -
g. etc., theré are canines, the pointe mammals e. £ caf,

cos. oo d teeth. The
group Rodentia to which rat belongs. m_EmeMw ”MW_MW

HM. Qfa% ,,r..m<o two_sets of teeth :
canines a e milk set comsists incisc

and . Eﬂ milk molars om:aa _premolars. .Hrom.m.». om. off s00m
o replaced by the adult incisors, all_off soon

can Emm“ premolars and

Vhe E.om@aoﬂ SoE .

entirely of epithelial cells. - The overlapping wm.-.w .aavoaaomxa_mrhwm)mw-. . } —_——
 cornified cells form the projecting parts- The ?ﬁm_mona papillae &MMGQ Q\O%\M@B- of the jaw . ~ enamel
are slightly elevated above the surface. Each such mwvim is form- /lldﬁ 5 nwo\x oot. T mmw.\.bm.nn, crown— B entic
med from the underlying lamina covered over 3or 4f1ows of .m..m'wm:%.. ‘ween . the two e
nwﬁdo:m; cells. . Bach papilla has 2 single taste bud at- its centre. © tly Rarow Tt
A singie circumvallate papilla is mﬂgmﬁoa at the base of the tongue

forms
nﬂE Each tooth thus

: h
in the middle line.. It does as got a root, a meck and

not project above the surface and- I8 Qﬂm o
. surrounded by 2 circular groove. Both the walls of the groove rown,

: : " The crown s .
..ooam_: stratified - squamous epithelium, however, their wﬁvonmﬂw_ : TR At
cells afe not OOHb—mma The groove contains numerous taste buds.
- These arc mmbm:Eo to certain stimuli. With' their help ‘rat can
" know the taste Om s’ mo.oaU however. the B&oi.& O». mm<odn.m.. m.n.m.
m:.DUE smelt. - e

“Each ammﬁ.a d:& ooamSm 2<o ‘types’ o» oo=w 90 tall voﬁwrﬂ

neuro-epithelial ¢ cells that énd §
hairlike ﬁnooommow .nHSo, ﬁoﬂvr@nm#uoﬁﬂmm ‘ono—.Omo a m3w= cenird
space > this is the taste pore. The processes’ omiﬁ .

epitheliat cells cno._aﬂ into the taste pore.

. 0 Uﬂu.wn of nUO too
th
, ﬁOanml by a rmna sub-

Fig. 5.3. Structure of typical

m

iammalian tooth

At the base of the tongue numMerous serous mﬂmﬁam are presei

ducts open at the ba
f mucous glands are dﬂommﬁA
ducts open directly on the mcl.who

‘pear the circumvallate papilla. Their short
of the groove Small lobules ©
laterally and QOnmm#E . their
Eo Sum:o : N
. * T mm:ﬁ\hﬂro teeth of a rat, like those of other BmBBmﬂm- A
N\Nmﬁomoaﬂ o%:o set in. mooWoam of. the jaw bones. .Ewmbru.m
E:N i.e.a

1l of them are not alike. They are divieid's

tains a moH.n or lo
Obpbbbbﬂ@ﬁ y o QO
om.Em:uwdro 5% Ve tissue; blood vessels an
growth of a tooth is limited to m.:mo,m.n.mh WMQ@M
rio

amon that it

ceases to’

Such ‘grow and its root

a tooth is often called a—rooted or QOMMMOWHS roouwaoﬁam
oot

s AT e — T

te¢th e. g. the in
cisors of a rat, In. some
“ Eo life of the animal. the growth continues throughout

Their roots d
are o nut get co
- mU_OWon of as the rootless or open teeth. bmq_oﬁaa m:ow
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it lies paraliel to the trachea. In the thoracic regon it lies dorsal
to the heart and in between the lungs. It perforates the diaph-
--ragm. and- on -reaching - the abdominal cavity, joins on to the

below the soft palate, and the (3) laryngopharynX, %WMmMoMMH
between the soft palate and the- oesophagus.. From the larynss

ine brain soft palate hard palate stomach. |
spinal cord - ) " ) ., | . |
’ { harynx - _p nasopharynx \ ’ The wall af the OOwQ@TN.me is muscular. The mucous mem-
1 opha i 5 arynx . . . ¢ 1€ G . . . : :
: e ,,\ h 4 / / ‘brarnie consists of stratified squamous epithelium. The superficial
/

<ornified cells form a very thick layer. This membrane is thrown
into longitudinal folds. - “The -muscular..layer. contains _striated
fibres throughout. There is a Tongitudinal layer of fruscles on™
the outer side and a circular layer of muscles on’ the inner “side. .
These.act alternately and antagonistically: Their actions produce
undulating movements called peri g movement. 1he muve-
ment starts at the anterior end o the oesophagus and is gradually
passed on like a wave towards its posterior énd, I. e. towards’ the
stomach. This phenomenon is known as peristaisis} ' 1t helps the

-food bolus to be driven to the stomach. In its mucous membrane

there are no special glands but a large number of goblet cells

L}
1 trachea
3

7o stomach—The stomach lies on . the left side of the -abdo-
..cesophagus.

minal cavity, close below the diaphragm. It is a large sac
showing externally a division into two distinct vom.mosml..lm... thin-.
walled translucent portion on the left side, the cardiac .portion
and 3 muscular opaque portion, on the right side, the pyloric one.
Stomach of rat—Regions o
“ishow distribution of

_spestric mﬁ,wﬁam diagra-
‘mmatic). “Jhese two.

~
A Y
oropharynx tongue

P

mvpmm_oﬁ._m

. o s . emi-diagrammatic ) -
Fig. 5.5. Vertical section - through S.T head of a rat (S ;

me@mﬂ._.mw@.aﬂo....eﬁdmm?onmpmr.mmmm,..w_ By, trachea. The opeming

L TR g UURTICSSPUCI. P Wi
of the trachea lies on the ventral side of thg pharynx, ‘it-iskno

as the glottis; this prevents the mémﬂ—oﬁmm.awmﬂwa MMMSOMMMMHMMW
. . , i i i "to" the €

trachea. In rat the epiglottis exiends it
o n. Thus in swallowing, the food passes through the oHoEJ
mwmm%an#ﬁrﬁa.gﬂ air. taken through the nostrils !
passes through the nasopharynXx and the gmnw:mon#mn% Xt

.cardiac: .-
5y - glands - -

e

: ‘o
%@ow through the neck and chest. »:”,nmﬂolv\ AMO oww >
phagus lies dorsal to the larynx or voice box; in the .Soo region, y

- e c 2 U
f the surface of the pharynx %@E_ca o.ﬁ. folds whereas thé ! Yot . A ) &\/..\t\.
st ithelium. m.mw.‘.wmvmn‘m,&.‘mlﬂw%omm Nﬂm\ob_.nﬁmwu. The lining lob\_the pyloric .m ands A m&.mzm\am Wﬂ) -
_squamous m@hm ﬂﬂon is o.oﬂ%o‘mo@v mm,...w...lmwawlﬂ&\mmgmé tissue.. The region is foMed. Inter- . (o oo Sﬁ].\/u_.nm._oal ) . o VR
| . wee! s ’ . . ig. 5.6. a — ,&.mwf .
%%M%ﬂ%w%. Tiuscles.  Between the Bc.vo_&w _nally the stomach shows g e disribution of sastric glands . o ¥
|‘|‘..\'\|«I\|‘\|\||\\I‘l han ’ . - - B . . { 1 st ! ) F :

Tusc doous slands whose ducts open to the surface. two distinct regions : . ( diagrammatic ) 0 X o
a.e ) ” oy y . ;
./\nqa Itis 4 narrow but &WWEEL.\@W&)& (1) g non-glandular L _. .__m -
Oesop hagus— . - Tt connects %M.m.mw&ix with the lﬂ\ﬁcpo:. region necax _thgentrance of the oesophagus and a part of the

the alimentary tract. pharynx WO o - -

-~ cardiac regionyand (2) the glandular part including the lewer
- part of the cgrdiac region Called fundus and the pyloric region.

/
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called villi. The villi of the duo-denum are tail and lear-shaped;
they are wide at the base and narrow at the tip. In the ileuim,
- T they are cylindrical .

\Qﬁ._n lobe  shape. Botween the bases
of the villi are the open-

t ings of the tubular intes-

fobss  tinal glands called the

.......... i drypts.of Lieberkuhn.

i nre 35 followed by “the lar

Emom.aio. - At the junction of ﬂMM
two is a blind outgrowth called
caecum. . The large
shows two

_left
M |

intestine
parts : colon ' and

o Each vilius contains a™
4 esophagus  metwork of- fine blood
T capillaries around 2
s~ stomach -, tea]” embedded in 2
reticular tissue. Ifs sutr
face is covered over with
tall columnar cells whose
nuclei lie at their thirds.
. They have striated cuti-
cular borders at their. free surfaces. These epithelial cells continue
into the glands too. Numerous, oval goblet cells are present,
el S ‘scattered amongsithe—eonta- -
, Ha-—=They - dre- 'very
_numerous_in nrmlﬁola.w.r ) ,Eﬁ
muscularis mucosae 18 very
delicate. The submucosa con-
- sists om.ﬁoomo‘..uoniaosﬁ tissue.
In the submiicosa of the duo-
. - denum lie the duodenal glands
" “or Brunner's gldnds. = These
" are.. coiled, - tubuloalveolar .
mucous gland “They-:rafe
lined by cuboidal ‘epithelium.
Their ducts open at the bases

Fig. 5.9. The inner mcn».moo.o.m the of the intestinal glands.
small intestine shows villi -— .

The eaecum is enormc
developed in rabbit and MHMWMN
rous—animals.  Similarly it is

provided  with' a ' conspicious
appendix. In fat, the caecuni i
well developed butnot large Nﬂ&m
..Zm Ezma end ‘represents the
appendix:§ However, there is n
Qwﬂom._ vermiform _@nooomw .Hrbo
18 ‘an 1leo-caecal valve Qo«o_o on&o
.mm...uwo. beginning. The ¢t o
_villi of .the ileum are ol
the caecum.

) 2 . .
_cardiag reglon

ﬂv;oln~ region

Fig. 5.8. Stomach and duodenum with liver

Fig. mﬁo Section of villus
(diagrammatic )

.absent in °

he colon;

" faurteen in nu e LT
TR mber") id its: frst
folds of the m first_or asceriding part.  ‘These are the
uc . ese are ¢
 the wall-of the ommuw ,H..noEcnmnow.. they are seen externally ﬁoM HMM
part of the colon & sa Is rather thin. In the latter or. Qamooua,mn -
= ? nd in _..wro rectum, the faecal matter m@ﬁmmnm

‘pallet shaped : this of
A T o appearance to. the rectum,
T, i Squamous epithelium, which
ure With tinuous with that:of the skin. It is a sphincter ich
WIth striated muscle fibres. ~~ ~ sphinctered aper-
The liver is.the largest eland i N
1SS jus

3 i ia It i .
e falciform :mwgmv_wﬁn mmam. olom_..mm mzwowma obey o onragm .wwfma.l
. f g . N sts O : i
R e our lobes : the 1
6»25“ OMCMvM.:.o m:a. owcmmnn lobes ™ The right lobc mM ﬁww e r&.w
parl ~nww._o,uoo .250& 1ato two, the anterior ond posterior ﬁcmmws
: is also Jarge but undivided. The cystic jube _EMM

diagonal folds internally ( about

An inner wall developed”
circular and a thin, outer, longitudinal layer of smooth muscles
form the muscular coat. It is covered over by the seorsa. . i

In the ileum the wall shows numerous villi. Solitary tymph
nodules occur in the submucuous coat. They often aggregate:
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Paleiu o g dh1 eIl
) T W&EE.&EQI.HF@..E\Q voﬂmonupm many functions

work is not concerned with digestion alone. The mo—_oi_nm are
.3 _L . the important functions of the liver :— . ,

(1) It secretes bile, which is BNEG a waste wnoacor Bmao
up of worn out blood cells and other wastes. It isalkaline in
© npature as it contains salts like sodium bicarbonate, glychocholate
e t and tauocholate. The sodium bicarbonate is useful to reduce the.
acidity-of -the -intestinal..contents. . The other . two salts are res-

; 1ts

{ . ponsible for the emulsification of fats and to activate .Eo pancrea-
T.S. of _ tic lipase. " The bile is greenish in colour; it'contains the bile

salivary # _pigments, bilirubin and biliverdin. These are @nomcooa froin the
gland - rat

.{.. break-down of ‘haemoglobin of the wormn out .no&&—oo& oon.m.ﬁmo_om..
. 'Y: = These are QNQ.@SQ .5 nature. Bile wonmoam \...mpm,,‘...,. mo__oﬂ_um
functions :— : :

(1) It uoﬁ_..m:Nam the. moa—ﬁ% of. aro, moo‘ .

o from stomach into the intestine and makes ._ﬁ..w:nm:bo in nature.

(ii) It emulsifies Fats i. e. it mixes with the fats so that they ) \m.
become finely divided into small &nom:onm. In this state fats can &
. be better acted upon by the pancreatic juice. _ , . . ’ .

(iii) It stimulates the cozmﬂm:—o oonﬂmo:onm of the /.. ®
intestime.

(iv) It Wmm a slight antiseptic .m.omo.n.w it vwo<o=nm putre-

A 2y "It storés stgdr in“the form of m@oomau. The -blood
brought by veins from stomach and intestine is rich in foed:
‘Excess of glucose is converted by dn enzyme m&&a%«:&.m into. an®
Emoubgm oosmocsalgo m_v\oomﬂp ( animal starch ). This is -
; .wo;megﬂ;o@mﬂgﬁow. hen: ..ﬁr
ulating Eooa mmzm short of its sugar content, the o
is reconverted by the same enzyme into m—cogn mna is released.
an the blood. C.
- (3) Itdeals with the excess of muhbo-woaw\mna subject
them to a process of deamination. Proteins cannot-be stored in
‘the body like carbohydrates and fats. The mBEo..moaw absorbed
_in the intestine are passed on to the blood stream :T.aﬁ:mzo
Apﬂmncsam. The excess and unwanted NBEouﬁoam ,u.\nnxanmﬂz-
R..4, : . T

L T
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the complex and insoluble food into simpler substances which are

soluble and .diffusible — digestion (4) absorption of the digested
food, (5) convertion of the absorbed food into protoplasm —
assimilgtion, and (6) throwing out the undigested amd waste

_material — egestion. S
‘\\

‘wPrigestion—The food taken in is not immediately ready for use

....,......._..s_‘...wn&rn...,\m_.,mo.ﬁm..mvmn»m....om_..»rn,.._c_.o.a%...._.....m_,nmmn_...w.ﬂaro substances like
fats are not soluble; others like proteins--may.be. soluble but not
diffusible. Itis gﬂmo...o necessary to change th

e ingested food .
into soluble and diffusible form.... This is done by digestion. It

consists of a process of hydrolysis in" whic

h the molecular sizeof .
the food substance is progressivetly reduced until a true sejution

becomes possible. Such changes are brought about by chemical
substances called ferments or enzymes. Different kinds of food .
materials are acted upon by different enzymes and are made solu-
ble. An enzyme is a biological catalyst that brings about a

chemical change but itself remains unaltered in the reaction. The

action of an enzyme is specific i. e. it acts on a definite kind of

food substance or a group of substances called the substrate.
 Ingestion—The rat gnaws its food. With .the help of the
chisel-shaped incisor teeth, small portions of vegetable or animal
matters are sliced off. These are siezed by the .mobile lips mﬂ&.
transferred to the mouth cavity. The tongue moves the food - in
............................ such.a way that fresh pieces of food are brought in between the

molars. They are subjected to the grinding action ABm.m.momﬁoPu
of.the molars.

The solid particles. are ground into a semisolid
mass. During this process - the food is thoroughly “mixed with
saliva which is brought in the mouth cavity
" iThe mastication of »food ~and :mixing it with:.sall
turn the food into a pulpy mass, the food. boltis. " Thisis

mechanical and preparatory process; the food can now be act
ﬁ@w upon by chemical substances. .

Saliva—It 1 alkaline fluid. Itcontains an enzyme ptyalin
which acts on insoluble starches and turns them into. compound

w% The saliva contains a large

amount of mucus. It mixes thoroughly withthe food when it 1s
being chewed ; this necessarily m

oistens the food so.that its taste
can be.noted by the tongue. If also Tubricates the food, So thatit'®

can be easily swallowed.. It dissolves some of the mineral matter.

‘“wmw__”_hw@%..__wmm%m.&m_.m.a._.a..a&..m_w._EE&..;&...w..W%_...%,.Eaﬁ.
: en ca as food bolus. It can now b . . P
"The tongue helps it at this time w be easily swallowed.

. , in pushing it into the oesoph
e oot ) sophagus.
The backward -movement of the tongue presses the- epiglottis

“wwow EM_MMMm Mro mmoan leaving no chance for the food to be thrust
chea. , i i
et o The Eonmn_. of moon.m is thus pushed into the

Y TS ESed TS SRR S - .

with e heloar s MCCHARIGAIY, Gt #65" smaller_fragments
(2) ‘It is mixed with saliva, which lubricates it.

.Auv ..,moEo soluble mineral n; fer_is di ved .. : 2
"(4) The food is méistened by saliva—For—taste—and——
swallowing. o T -
“77(5) ‘With the help of ptyalin, sali s+ insc .
staron o, mo_gw ptyalin, saliva_ changes: insoluble

e

ot

A.muo walls .Om the on.w.wobrmmwm produce o:mmmoﬁolmﬂ.o move-
ments. The food bolus is thus driven to the stomach. The oeso-

mmlmwm thus acts as a passage. for food, the action of saliva on
..MSH.G es .HMombir:o continues. As the food remains in the mouth
cavity and the ogsophagus for a short time, action of ptyalin 1is

.rather slight. .However, th i -
: ; . .- , the presence of sal i -
-actions in the stomach. - va stimulates th

.- .Maimab[..ml\an when the food has  entered - stommach:  thig: = mmmi
ptyalin .&momﬁo.n does not stop immediately, It goes o=, till a

change in ﬂ.r.o chemical condition of the food occurs
..»osmor Ho..nmmnm the food for a considerable time. .

lace whereb

livary - ducts

. The
During this
astric di ti i

a”
g .

A._v,Euovnomo.wooon.moommnn_unmﬁoBm.or.
pyloric o:@. H.ﬁ contracts with great vigor so as awﬁwwdwhwm monWM
ww.oB passing .Eno the duodenum. It remains in this condition

ﬁ: the acidity in the stomach reaches a particular level. This is
\ effected by the hydrochloric acid present in the gastric .Em.oa.

. : AN.V The ém__w of the stomach are highly muscular. The
thythmical contractions and relaxations of these muscles pass like
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It requires the enzyme enterokinase from the intestinal juice to
activate it by comverting it into ‘trypsin. A.ro enzymes from the
~ pancreatic Juice act as follows :— \.\.\
(i) -Alkali moE.oH proteins, U—.onoOmam and vo@ﬁoaom + HJG-
mE - amino acids.
(ii) starch and QQNS.E + maﬁocm_slv maltose A disaccha-
_ ride ).

« E.v fats

(c) Succus entericus—This is the intestinal ‘fluid. It is also
-slightly m:@._:po ‘and oou»uam six enzymes. These act as follows :—

(D .H.Jimsomob ( Emogcov -+ enterokinase —>» trypsin Amo-
" tive). The enterokinase is thus an activator. .

ANV WoUﬁOuom 1+ erepsin = amino acids.

mnoww_u does not act directly on proteins but on ﬁnwnoug it
converts. them into amijno-acids. It thus completes the digestion
of Uno»oﬁm.

va Fats + lipase = fatty. mo_am mua glycerol. ‘

(4) Sucrose Am_mwoormﬂaov + 5428.8 - glucose and

- fructose, .
(5) Maltose -+ maltase > Glucose. .
.A mv Lactose + _mogoo e Qﬂc.oomo and galactose.

nomsona to amino-acids, the omnvoganmaam to —c.OOmo or m_n:_m_...
aride sunars and the fats are turned to mmn@ acids and

v g

digested food through lining of the blood <@mmo~m mum _NOno&m mﬂa
thence to the blood or lymph is known as absorption. It takes
place in mouth and gullet to a very little extent as the food re-
" tnains there for a short time. Though the food remains in the sto-
" mach for a long time, its absorption in the stomach is not consi-
"derable. The food is there being churped and hence the digested
food does not remain in contact with its walls long nnocmr to. be.
absorbed. The absorption takes place mainly in the region "of the
small intestine. In the :ocBu the absorptive area is made enor-

(57)

mious by the- ﬁﬂnmozon of -the-thin-walled  Villi contais ing blood
capillaries and lacteals.

Simple sugars, amino-acids and mineral salts pass by diffu--
‘gsion through the ¢ells of mucous membrane directly. into.
the blood stream. The fatty acids combine with alkaline- salts of
the bile and form liquid soaps. They enter the cells in this condi-,
- tion together with glycerol. There the soaps are broken down
and fatty acids recombinre with glycerol to form droplets of fat.

This fat'is passéd 6n to the Tacteals inthe villi.-~The fact that -
_glycerol and fatty acids are synthesized into fat in -the cells of the
mucous membrane shows that absorption is not merely diffusion

or osmosis, but it requires protoplasmic activity.- From-the-

lacteals fats are taken to the GB@#@.CO mw.mena ultimately reaching
the blood stream.

Large intestine—The undigested residue is passed on to the
large intestine. As it passes along the colon, water is absorbed so -
that the residue becomes more and more solid. The semi-solid
mass thus wnomcmmq.mw,,ﬁmonnm. If more amount of water’ is
absorbed from the residue, “the faeces appears like pellets and the
rectum thus gives ita beaded appearance. The faeces are’given out
through the anus periodically; this process is called defaecation: -

_The rat often eats its own faeces; it is.therefore called pseudo-
ruminating or coprophagus. ‘

Assimilation—The absorbed food is distributed to all the

ssues in the body with' Hro help of blood and lymph. Thus all
the cells in the body receive the’ “Materials they need for their:
maintenance. The substances brought to the cells are synthesized,
Eumnn the influence of 26 cellular enzymes, to form oObwa.:mﬁmuam
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>oooa=pm€ ‘they are distitiguished into’ three vertieties.

shows: large granules; they have two-lobed nuclei.
- are;about 29, of the leucocytes but their number increases in

" stained with- basic dyes.

Dayanend SCience -

6.3-in diameter. . The number of R.B.C. is rather -more in the -
female thap-in the male rat..

(%) The leucocytes T...EE..S.@..EOOQ. corpuscles vlﬂﬁmmm ‘are’ .
the nucleated -and irregularly. shaped blood cells. These lack the
colouring matter and are hence called as the white corpuscles. .
They are often classified ‘according to the form of the nucleus,
he natire ‘and staining- reactions. of  the. cytoplasm. . The white
céils are of two thajn types : (i) lymphocytes ot non-granular
leticocytes and (if ) “granulocytes. (i) Thé lymphocytes have a

vertebral ~--=

cervicalm - - om == >
large and mﬁm_w”\wﬂmﬁcw and non-granular cytoplasm; naturally : - <=~ —=brachial
a#.o..owav_mms,moﬁmuw a small proportion as compared to the nucl- - ..\_ﬁu.m,..\w\c. KL
eus. - Lymphoggites-are produced from special cells in the lymph costo-cervical===-== ’

nodes. . Most of; them-are not capable of clear amoeboid move-
-ment.: ~They constitute about 76%, of the total number of white.

cells. Monocytes are transitional lymphocytes which tend to be-

_internal .mammary
2 —'pulmonary

inter -costals-

come amoeboid ‘ard phagocytic. They are small cells with bean- coeliag —--mom--o- — aorta-
m.wmwwmm,.mﬂo_@m. ﬁﬁ‘.ﬁwn they form 19 of the tota! ‘count of leuco- ANt Mesenteric — - - —— - - S
...O.M_“mm..ﬁ : . _ — s SR L ) '3 — renal
Ty 'Granulocytes—They are also known as polymorphio- . B n.\.... e . G,:wl..w :
car leucocytes. They have a lobed nucleus. The common T = - _A-ovarian
diton of the nucleus in these cells is that of an -irregularly = . | :o-_cacw”m llllll : h.wnpﬂq,..u/....w.m‘wxﬂr. -
- Jobed form ; the pucleus is said to be polymorphous. . These are _ N Peo epteaee
) Is with granular cytoplasm. Hw.m% are produced in Eo ~common ikac - -=~—- 277 -~ ~ 2

Q

--z-post.mesenteric’
Their ¢y

oplasiic granules react to certain stdins.

g : ..u...an.....l..FBn.u...m_
. (a) . Neutrophils—They have lobulated nuclei. They “are L
mrwmmoﬁwo_ﬁbmﬁﬁo. and are able to ingest bacteria. They form

I-c nt

Zoﬂbm:w an.

vc@.n
certain types of infections. . . =3 : ..%\Wﬁ
(¢) Basophils—These have large granules in the cytoplasm - o
They also possess two-lobed nuclei.

They constitute about 19, of the leucocytes.

All types of granulocytes are capable of amoeboid movement ;3 .. ..w . ,C‘.\AA “X
_ diiring these movements they ‘engulf germs ( foreign bodies) and . : . ‘ , % % 00 .
" damageéd tissue cells. This process is called phagocytosis. o Fig. 7.4. The arteriai system of rat TR
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Fig. 7.4 (a). The anterior part of the
e arterial system in rat.
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8. RESPIRATORY me._.m_(_

Just particles \Hw,ma ,@M\ du..,vawn

, oﬁrwmsa thus_the air passing inside is Oﬂomsmaa

[In a complex NEBE like a rat, :pona cannot be a direcfvities join toget

access of oxygen to the :<5m Smm@ sport of ‘oxyged 18& o,m‘ WMW-Eﬁb

from the surrounding atmosphere and conveyance of3 CO, and = o ~

water ( the end products of respiration takes w_m.oo ~with the hel{l: - <o wlﬂmm b \EGSH ed. cmmo_..oﬂ itlrs ﬁgﬁaon—iuno nr@
S | rsoO-pnar xlmwQ » . a-!lu MN.

of blood. rm<o: though the actual release of energy takes place il Lhe.oro uvm:....u Uo—ﬁﬁiﬁ—o’., D
T8 ATVIIK - De Lthe h z .o.S 3

her to form a *m.nma Sn@nzmﬂ or ﬁomnoEoﬂ naris

e cells BT the Tiving tissues; §a set_of organs concerned with thd

e

forms the respiratory system of the animal A_F - L e

. consists of a _pair of _G:Mnbosmﬁoaa to the exterior by aﬁo TOSOME- ¢ e it T e domharvnix  and &R

COnsists O
patory. wamwanﬂ The latter comprise t . R ; ;
hi H_ T . el ‘he-former: | 5.9@ ﬁbnﬁoﬂ,,Om .n_ua..@rmhwnx .

haryax, the larynx, the trachea mDQ Gnono . wid | : - .
phary Y QN G -t oft: pa ?Hﬂa laryngopharynx - is'.the, _HMSE :

(a) Nasal cavit Nmnlmﬁbm cxternal nafes or :oma:_m 1e moﬂ the-soft-palate and Eobomowrmmsmu_ Tt is.contimuous With

to the nasal chamber.\ The latter mm divided by the . opharynx ~and - bmmomvﬁmhwsxu FHE@ OQmomugmcm and

) w@@EB into right and left s called the nasal om<._. g —— .._..53 ammzm oRio KA ;
mﬂ:m septum 1s . cartilagenous anteriorly buf "1ts”posterior - pas , R

-

is bony][In rat the nostrils lic on a region of naked ski nnwwr.ﬁwq_ﬂﬁ Upoﬁ larynx n<o~M0 Goxn_Mnm@ mﬁWaﬂMnMnMwwmﬁM&
above the upper hare-li This reg ion, ‘in healthy ratd, is -0 ¢. trachea ooBhEEmmhMmlxiﬂ the” pharynx” by the
PPpe @.:l = y 4, is moi ~gl0 ﬂmwn @.“mmnoéopnnm_ flap forms wJa-Eno

ce is. occupied b

the tyrbingl boné m y

scroll-like xilld

wiFbinak end gitme

turbinals ). _ Theg

A bones are covered ovditl by 0 omna_mmaml_ These inciude a large, shield shape
..... s L rn s ) ‘\" .‘v
, _ et UK.B cous EoB_v.,.m. yrold OmH:_mma antero-ventrally, a ring-shaped cricoid cartilage
; \\ ] : g posterior~ to it; this . encircles the larynx. . Dorsally 1t
e comes much larger dnd wedge-shaped. . Two small arytenoid
a Birtilages articulate with ‘the anterior Enamm-mrmwoa part of the -
: _oo_m and: mmor is mﬁm.oﬁoa to the darsal- 05& .of the wocal cord..

irs. of Qo_..wo ventra ».o_&m extending

and ooo@d.\i_g_s the nas

,.q.-

[his E&Um to .man ‘the food, past

ms a sort.of a valve not to allow the food to enter the tr

T e

oo

w.mmaow ‘caEmfm part of the tracheal Anomwﬁm.nop.w v. wmmmwmo

pe G.J:En serves:as an 9.%5 of sound m.noaﬂl_on it is support-

secretion of .ﬂ:,BQ.o .
_— glands present in_ s anterior ones are the false vocal OOnaw whereas the, _ Wwer or’

mucous :Euua.. 30Sterior. ones are the true vocal cords. m,.\rnn the vocal ooam

this~ epitheha re In a Ttelaxed C nopa::o: the air_passes through the 1arynx, |
of the pmasal pasily and wi {1y ~SOU ut when_the mu m&@m. ,
i ol moﬁlemmtnd.oi en fof the ﬂx\%ﬂ%&r A5

i oc&ﬁonm
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o place with n#@...ﬁmﬁuzoﬁoon

. tion “ or *“ internal

tain.enzymes,:-in-all the- living -ceflg-
is ofted called as the * tissiie
internal respiration *

is essentially. a_process of
in which oxygen is taken in ;
aid of enzymes it combines with co

.omm:.

oxidatior

- with

B> W

[ (85) | %

Amv Nmnmmxnmcal.ﬂ.w@msﬁu?maonoﬂ mﬂnmw_oon.mmnog:nmirm:
E . chest cavity is : :

preased in size. The
largement of the

blood capiilary

) -Fig. m.A....mxormD.mo
takes place through
walls of the alv

S \ = Sk ., ....

plex food to release energy ; .at the sa;
time - the process yields . Wwastes.
carbon dioxide and water.
........................... Em..@wmmmww...m.n.p.«m._.«mw._..n.mm._.._m,wfam in o
oxygen and giving out carbon
In all land vertebrates, the gaseolus e
oT"gases el T T TS, LIE gasec
the thip CRange necessary: for respiratio
eoli.

in the lungs. .P.H.Fol oxygen mw»i.mw.,wnm .

t omﬁn% involves
following move-

.a.m.o:qmmm:

o Eig.. 8.6. Change. in.the capacity

: 5 lifts the ribs forwards and upwardss
ternum. is swung forwards.

alr drawn In | alr expelied

of the. -
thoracic cavity - N
at the same time
This widens the chest cavity.
This .

‘rted from the lungs

through the medium of blood.
must be filled with fresh a ]
out the used air. This regula intake and give o
ssary to provide the tissues with the oxygen they’
of inhailing and exhailing air is ealled breath
respiration *’. S S
X (1) External respiratian or breathin

respiration, fresh aj

O -- Far this_ purpose lug
ir and eémptied at Ieast .partially

need. This proc S
ing or < .exter

r the active Hmw,m.

parts’

— -

to all

to gr
ut of air are necec

8.7,

" The muscles of the domeshaped diaphragm contract.
ens the diaphragm, thus increasing the length . of the chest
..Hrn_on_mnmaobn in the an.ﬂomm. cavity . makes greater- space
yailable to the elastic lungs. “~Thereby the pressure within the
ngsis lowered. As the lungs open. to “the outside by way of
morom.mn@ nasal passages, some of the outer air rushes In until
: pressure of air within the lungs -and -that outsidé the “body

stale air given out

alr trom- outside is constaiitly taikeii in and

P

omes equal:~ Tt fact thé air from outside. is sucked in. This

by the lungs'in the process of breathing’

his
process is naturally carried out in two stages 1 ('d )" ‘inspitation or;
inhalation, and (b) expiration or mME&MM?b./ o T
g R ~-Mechanism of respiration. To nwmmﬂﬂwnm. ‘how bréithing.
LT T Effected) the following features~ _ .. .- e _
" of the HmmUmHNﬂOHv\ . apparatus ....m.:d:mﬁnOm..nm.. .
must be noted : (1) The walls' external internal . \

~and the floor of the..ch
lare: hiseulat

refore

(2) The pleural caw-
completely closed. Air
can neither enter nor leave them.
(3) The lungs are non-mus,
cular. They cannot change their
own size, bur being elastic can
be stretched by external forces.

mobile.
ties are

sternum =2

1

SO
‘ diﬁphrégm

-~ oy

\\\\nﬁ/ll/g )

Fig. 8.5 Mechanism of breathing

: g

Bning of the trachea and bronchi also retain the dust particles if
Fxchange takes place.

This action involves the following movements -

the external intercostal muscles.

cess is known as inspiration or inhalation. -

: ..Ucwmbm inspiration the air enters through the nomc.:m., >.m it

ses over the mucous membrane of the nasal passages, it is

rmed to the body ‘temperature. The . dust particles - that ...
ay be present in the air adhere to the mucus secreted by the mem-

frane. - The nasal passages. thus act'as. © air filters>. The mucous -

hey. are still present; these are
y the cilia i this“membrar
nd warmed before it reaches

oved slowl

§ h,

the lungs. In the lung a gaseous

(b) ".hxmmwmumomelmxﬁo__msm the air from: H._po lungs or wxwm.nm-
on takes place when the chest cavity is again reduced in size.

o A...J The internal intercostal muscles contract so as to relax

This pulls the ribs downwards
d backward ; the sternum is brought to its original position.
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id. This fluid acts as'a Edﬁow.ﬂ.mm and "
- shock absorber. {t thus helps to protect the Qoromam...umnwccm, .
.,_.mmco from mechanical injuries.

Though “.n.mﬁ is a mammal of small size

] : e, several obmnmoﬁammmmnm
of its central nervous system indicate the high degree of Specializa-
tion-attained by the mammals. ,.

) 4 ibi iles” irds, onls ‘tnembranes, ‘the ]

Like all other vertebrates, the rat In amphibians, reptiles and birds, OEM HSM nwpmmw e “

: : ervo st N . i resent. B

has a hollow, dorsal, central nervous system. 1t comsists of the fUTa mater and pia mater are p _
Unmi.‘.w:aumro spinal, cord. 'The nerv

.‘ ) . - es mﬂ.mmnm. .m.oE‘..gmma."m{o.
parts form the peripheral nervous system. They supply all parts of
the body. = The autonomic nerves associated with both the braiy

and spinal ord form the autonomous. system. - -

o .Hrcmﬂro nervous s
following three heads :

. . - . a
mammals, however, gets differentiated into the arachnoid ,. .ﬂEw....? C |
faater. Thus in mammals three coverings are present as -mention

. : The brain A\ o D |

. mw@ brain ( Fig. 9.17) lies within and Un.onnoﬁom. by - the ]
anium.\ | The cranial nerves. arising from the dwm:w oﬁ.on.mn.n_pnwﬁ R
h a number.of formina in the skull] P,Hro brain is divided into o

ystem can be oon,.\oiaag.&i@oa ﬂ.:a,on mwm.

c s

A: “rﬂmnnnm,_ o_. cerebro - mvm:.ﬁ. n,o.n<ocm system oohu.mmm:.zm of

the brain and the spinal cord.

———
R

.. JhvecTTogions; th¢ fore brain, wid-brain. mnﬁw Esm.wm_\wmhwra .
' -(2)  The peripheral nervous System consisting of the - craniaj jlatter becomes continucus with the spinal cord. | T
ferves ofiginating from the brain and spinal nerves from the B4} rore brgin—{The fore brainjor prosencephalon' is Subdivided - .- |
spinal cord.-" ~ - - . S ’ T m—————

- T 1

€3) The autonomous

voluntary activity. It coiisi

the h%?h&wmumq. system. .
. . The cerebro

. . > - - gnto anterior telencephalon and the posterior Hwﬁmaopo.n,vwm_o_n.
Dervous system that controls the in- S : .

Sts of the parasympatheric system  and

infundibutum

-

- $pinal nervous System : The brain and the spinal }

o ther fc rm -the central - nervous. mwmﬁﬂ._.b..@?m im:all ...éﬁ#@_w

vertebrates, the: medullary plate of the embryo -becomes- rolled.up’

into a neural on.._ﬁmgoa:@m.. . It gets amm.o_nnﬂw.mwﬂaa into “an enlarg:

-ed anterior part forming the: brain, - .The posterior part.of 3

- becomes the spinal cord. The brain lies within . a d protected by

" the cranium (skull). while the spinal cord is protected ' by ‘the

vertebral column. . . : o R
Meni, 1he brain and-spinal .\....t

S ost e the fon O ;membranes; called. meninges: T iojiter

= Host is ‘the ‘tough durg mater ; it lines the cranium and :the verte- -

bral canal. " The middle Iayet - .

t is the arachnoid mater.,
delicate: it is Separated fron

space. .. It is also separated i the sub-arch-
noid space. The innermost - e pia mater.
It is very delicate and vascul It follows all the ups and downs
of the brain and the spinal

extending even jinto the fissures
of the brain. - a nutritive layer; oo

arachnoid spaces are filled with a

f@ ..N‘Qm\.ﬂﬁmhwn\o:l;a HQozooUon.:m.d.me% consists of 25 o_...
» .MQOJ\. OB and the large cerebral hermispheres. Hm_ .m: v<mﬁnmmmw?
Tthe telencephalon is divided by a median an:com ES...WMO
5 m—i.mu so that its cavity forms the two lateral ventricles. - he

% ‘lencephalon forms many parts in the brain. (Anteriorly it for
o

ar.

cord,
It is more or Jess
The sub-dural and sub-

pttve olfactoXy labes, olfactory tracts and hippocanp:. ts postero-
.w....o:.;nm_ w.mnm forms the corpora striata ; ﬂ&:o its dorsal .ﬁmhﬁ. for

5 T
- Co
N
; Lo -7 .
‘ Ced Ly Z
G T B T I N T T S T P Tt et e e \
AR ST R RIS T
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(92)
.......... - epithalamus] [T¢ is raised i 4 long and slender pineal sta]
UE@.& body of a rat is rounded and lies between. the
ro::mvvonm.m and the cerebellum]['It is taken to be the
. remains of the third (. median )eye and: has an endocrine
(b) The sides of the thalamencep
MOHB the Whl.:.n thalami. The two thalamij
tuse together across the cavity of 11 ventricle to F. int
. . Ce -of-, I orm the
mediate Bmmmv_ﬂ.ﬁrw Qhﬁ.ﬁ&:&:ﬁ».ongnﬂb. ._nw.an—dmm._ Enﬂ.

@mﬂﬁ
Terebgal
vestigeg]

ever, the fibres of the ow.mo nerves end i = p
optic thalami. \The -opti¢: thalar; ;o boster
centres of the sense of ..&m..#ﬁ “The

ior part of the
thus become. the_association

v. - s . /’."
thalami thus bear ‘the same

=

nse as the hippocampi to

. > v Irve centres where most

impulses reaching the fore-brajn. .
them to the cerebral cortex.

( ¢)[Just behind the optia. lovati

. 4 chind the optic chiasma is a slight * ion) the ~
4 hind ptic ct 1 ght ‘elevation] th,

NM?N‘ E:m.xwkﬂu_ to éw._o@a.mﬁ_.wnbm ~.the h&a&.&.& ,m_wmmlaru&“mm

M wumﬁba gland ( body) consists - of two portions :_the infundi.

u . .

buluf is. M The infundibulum js 4

from the a%ﬁoﬁw_muuﬂw. 1t becor mmumo%.uw“ww%wm_mmoﬂa i
body as its stalk.y - Thehypophysis s derivad” Fore
nervous tissue of the roof of the stome
“infundibulum connects the r,wwaw .
i The stalk of the pituitary @0@%...

o na-rounded swelling oo COW 18 produded - postetiorly “fo form.
yﬁw\ﬂospama\ swelling, the corpus albicans or. corpis mammilare. . -
. Q ) . . T o i . . KA . ..........
%\Jﬂ _ gmwmznmmka\om.lﬂrm. Ba&nm_u.._o,n.,Bom@.ﬂ.nnvr&on , cba.mnmomum.
- g the least an_m.omﬁ_,oz Q:nsm.wnmﬂmna\n_o ment- m is a thick-walled
1e8Lon connecting the. fore k -and.the hind:brain J s 6
a narrow-canal called iter: it connects th third ver
e <ob9.mo~ou cannects the third ventricle ‘with - the
and crura cerebrj ventrally. ‘In  lower vertebrates there s -only .-

.one pair of optic lobes containing centres for visual impulses. Db
mammals, these are subdivided Hom ..:

. . orm four optic lobeslor cor or
W:Q&ENQSE.Q. m...ﬂr.o anterior two are smaller hnd are- often QMEM .
as the superior colliculi; these are the homologues of the ow,:o lobes

w.m ﬂrmauos..on <oﬂmcnm8.m.gro< ooﬁmm:ﬁono::omdm 'visual impuls-
¢$ an e the optic oonuoomonm.u ey are thus oonooH.DaQ

».:PP:.DE
halon- are thickened .8.%
meet one another anqd |

The meSencephalon forms optic Iobes ‘dorsally ~

(937

of sieht) (" The larger two_posterior lobes)
b..ﬁﬂrow ooﬁmmbogqmw..?nNE&SJ\

[ A

e-brain with the hind-brain—and spinal nondu

metenc
. cex.
jorm-

RApls e rest of al pact
e myelencephalon.( roedulla oblongua)

(folds.and grooves). an ‘median 1obe is called the ..<on,Bm_mu
lateral extensions are called Jlocculi and. paraflocculi. - - Floceuli

edullary region.  The white miat
gdritic (tree - like ) _pattern_called arbor vitae.

e crura cerebri ate thick bands of merve fibres formed on the
or of the mid-brain\{"They connect the optic thalami of the

-} ® Rhombence phalon-{-The hind-brain) is the nroBGobno halon.
§ts anterior part gives rise dorsally fo-an elevated surface, the
] ) The rest of its dorsal part’ and’ the ventral part

)@ Metencephalon—The dorsal-part of-the--metencephalon .. gives

e to the ﬁmxm@mtzi.,mm is greatly thickenedland well developed.
ep ,o@p# projects forwards until it meets_ the posterior ‘margin
f the oanodncawmﬁ.m_mo. extends . »m.a@nu.:@_.um is divisible ‘into.
pany regions, whose sucfaees’ are characterised - by oo=<o,=$.o.=lmu
‘its
are
often called as the lateral lobes and in that case, thé¢ paraflocculi
are the flocculi. hgo cerebellum ‘has the superficial gtey matter
N.u.annm the cerebellar cortex; it covers .nrm.,,m.dﬂ.m.m.m.ﬁr#@.,amﬁa—u the

en in a longitndinal section .of the cerebellum.

;r.l

jate the muscular activity and thus. maintain the Uo.mn_c.nou. )

It chnnects the ﬁﬁo.m.ﬁam of the omnodmp_ﬁﬂ.m It
; Centres from the cerebral cortex to‘the’ oawo@&-;dwu
3 elow: - cel hellum; suthe~im tencephalon:
e third ventricle by a
‘._..o.a iter. R

L elencephalon
- medulla oblongata.

3

This_can be well

he cerebellum is *directly, “conmected-to-the -organs of
yalanice in the internal ommmm it contains -the ‘centrés that coordi-

; m.BWun&mﬁ.oq. doﬁn&.ama.m%movrwmm.mmmﬂ.ﬁ..ropém.. n_mvno.ﬁm...&mnﬁm. ...............
he pons Varolly. m.’um is a characteristic of the mammalian brain._, .

also contains relay

This region on the ventral side forms the.
It forms the “greatly thickened lateral and
. ventral walls of the fourth ventricle, contained ,msﬁondm__:nuﬁlﬁro
7 thin roof of the ventricle is highly <mmo=_wm\.w Together with the
-k overlying pia mater, it forms the posterior choroid plexus. Dﬂro
fourth ventricle extends posteriorly, narrows down and becomes

By ]
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s oF@Y-TRAET CONSIStS
- ed roughly in H-shaped pattern,

dorsal and vental
mainly of the tracts

Nﬂ The peripheral

cervical -
. enlargement

dorsal
fissure

lfumbar

communicans connected with the sympath

horns.

n,@& (96)

‘mainly of the

Peripheral nervous .m.wm..*oE

/ .
brachial

.. .
phrenic

‘plexus

o pudendal
plexus

Fig. 9.5 Spinal cord with spinal nerves

The surrounding white
of Boﬂﬁ:ﬁm& nerve fibres,

: rmm..ns..o..noonm..N.En.aon.m&_...noveﬁ

plexus .

nerve-

-tumbo sacrafl

netron cell bodies and is arratig: .. 3¥ . The rat Has.34.

& lumbar, 4 sacral
ilbe spinal nerves unite in such a ‘manner as to form networks or

It shows two paks of horns,

mattér consists

o nervous system comprises the ‘cranial nerves orj-
gmating from the brain and the spinal n

crves from the spinal cord.

and the ventral .root,
The dorsal root bears a

_ganglion containing sen-

Sory neurons. . Its fibres

are only of a ...,mmﬂmon%
type ;: they carry impulses
" .m.o_.B. the periphéry -to -
- the central organs SW@..«.@ .

sensations are pProduced. - .

The ventral roothas only .
motor fibres whose celf
bodies are situated inthe
spinal cord. The ‘two
roots join together be- _
fore the .
cmerges out th-ough .the
inter- vertébral -~ notches.
Each nervé soon after its
formation divides ‘into a.
small dorsal ramus to the
.v—. ....zx

ven-

tral ramus supplying the".

ventral and lateral parts.
In the thoracicand sacral ~

regions most of |
spinal nerves give .,.,_
a third branch, the ranm,
etic ganglia, /

spinal .nerve -

(97)

and 3 caudal.

The ventral rami of many of

.-Bplexuses. Three such plexuses are seen in rat.

i

\

¥ cs. "t
SRS R st AR
: The name,. origin,

§ given below in a tabular form.

as

upplies  the hip region’ and "the hind limbs.
plexus can bé ‘marked posteriorly
branches from 7 nerves : 6th lumbar.
dals. ' It serves the anal region and the muscles of the tail. The
emoral and sciatic nerves from the lumbo
conspicuous. The femoral lies in the middle of

ciatic'is located on the side of the thigh.

)

Some of them are

pepincliding

(b)) Cranial nerves—There are twelve pairs of cranial nerv-
$in rat as in all mammals. They are désignated By
numerals as well as names are

nature and distribution of t

A small pudental
on either side. It consists of
1-4 sacrals and 1-2' cau-
-sacral plexus are very
the leg ,EEOQ:»\.

.'Many of the spinal nerves emerge considerably posterior to.
heir points of origin in the spinal cord.
cfal and caudal nerves are of this type.
‘the filum terminale.

tutes the cauda
horse’s: .

Some of the lumbo-

some
iy mwmw,\.,.

Autonomic nervous system—This system is sometimes called

the visceral nervous system.

R...7

A D TN XN S s T3 = e v

It is a special division of the peri-
-4 -pheral nervous system that controls involuntary activity. It is
- concerned with the activities of the visceral parts like the intestine,

pairs of spinal .nerves.: 8 cervical, 13.thoracic,

These lie parallel with -
- The latter together with these nerves con-
equina (named after its resemblance with the

assigned” to them. These nerves
§ lack the regularity of occurance characteristic of the spinal nerv-
entirely sensory,
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i

NS ----nerve-fibre.going to-the -brain.-
the olfactory nerve.

.Hro sense of smiell is perceived when the o
particles carried by the respiratory current of air. are dissolved
ﬁr.o mucus surrounding the olfactory epithelium.
stimulus thus felt by the olfactory cells is- carried to
lobe where the interpretation of smell takes place.

The chemical
the o:.mono_.w

e I .ﬂio_.bﬁmm~..om<w“nmmm of Tat; " dcCEssOry OrEAs oFf ‘smell, o.mzma,.
ero Jacobson's organs are also present. These connect the nostrils

with"the biiccal cavity. They conve
cavity to the olfactory cells.

palate. Hmmﬁa is .ﬁuwno&mﬁom by taste buds, that lie embedded
Eo stratified epithelium. Each taste bud consists of a group
sensory ( gustatory) cells surrounded by non-sensory supporti

in

ng

§)[93 Adosues

Fig. 10.1. A. Papilla with taste buds. Fig.#10.1. B. Taste bud

( sustentacular ). cells,

The sensory -cells
T AT i
aese owmmmom Umo(...mnﬁ .Enocmr, an opening oi the taste bud
€d as the taste pore. The basal portions of 'these mo:moJ\ cells
are wrapped round by nerve fibres.

re I

The sensory processes are stimula

. c ted by t e
dissolved in mucus. Each ta o e substances

ste bud can redct only to a reseri
Qm& . . , 1y to a restri-
ced :Mw“:umn of dissolved substances, thus giving the sensation of
*mmﬁxou ; _QEH“ Sour or sweet taste, according to ithe type of .ﬂro
ta: ud. The taste buds in rat are distributed around

...._HTOmm..m.@wdm...mw@..a#@.oO.Bﬁd:md.ﬁ.w.dw:

gaseous or odouroys §
i §

y smell of food in the bucca] 3

VA 3. Sense of taste—This sense is restricted to the Houmdm_m.la.

of

the cir- -

..N._as.

: cumvallate w.m.vm.:.m.. ‘at the base of the tongue and-in the mucous
@ membrane of the palate. . . o .
. 7 Sense of hmm\ﬁlm he sense_organ which receives the light
' Ytimulus from outside is the eye)|A mammalian eye is enclosed

- Au\l\’ -
& in a socket of bones which forms a protective cover all round

X cxcept in Mnoﬂ:v,ﬁwm controlled by three pairs of eve-ball musc-
& les/\JA pair of 'oblique _musclés, superior oblique and " inferior

& ball\{The four rectus muscles—superior, Posferior Or eXIerna

3 anterior or internal and inferior rectus muscles—Iie at

, e eye is protected by two folds  of skin, forming upper
§ and lower eyelids)The lids bear eyeJashes along their Tree edges.]
1 ﬁa the inner corner of the eye, the vestigeal third eyelid is ,vnmmn,.ﬂﬁ
B itisknown as the nictitating_membrane]l It is transparent .and,
$ has a slightly thickened rimi{1fie jnner lining of the upper, and: ;
$ lower eyelids, forming the- mictitatiig membrane and coveringZ ~

the front of the eye-ball, is very thin and Qmﬁm\@.m.nmmﬁ It is .mw:aml

conjunctiva.

 [The o%odm:cmw BOWn.ow thie .wn.m?uum_m is spherical buf in. rat
“it_is ovoid in shapejBetween the eyeball and the wall of the .
orbit {nost ‘mammals have a pad'o t—has.a_Tlarge

| space completely. - . . | SO
-9 I M«.S&E.mlmrm o%oc.&b.m.m‘..o—,ao&. of a..r.nn.o.&.mmson layers _“. ‘the
§ " outer sclerotic, the middie choroid and the inner. retina. Q o
(1 vm.lrm sclerotic ldyer. is_ composed of ‘a dense fibrous -
: : - - L mmmzwwﬂo. it SUpports - -
=3 sicte nduprictedts the softie
inner _mu\oamuﬂmm is
opaque at the” back -
of the eye_. forming
the mnNm;.mm it is mo-
dified in the front of
the .mﬁw.ﬁ becomies
transparent and is
known as noi.mhhu .

ALk e A g

sntrecus humour
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- ﬂ&o middle ear contains an air-filled” Eympanic cavity mEu-.
ported by the Uosw tympanic Uﬁ:% his cavity communicates i.nuﬁ

the pharynx by a narrow passage called Eustachian tube

" "tube helps to keep the pressure in the middle ear equal fo.

-of outside MIW chain of three small bones mnnono&m\m across -

middle ear from the tympanum to the opening of the inner: omniu
m.nﬁwamo bones are the malleus, incus and stapes} The malleus is
rmBBonw@mlauﬂﬂ abuts on the inner mE.mmoa o.m the tympanic

._.q,,w,

*
.
1

S:& 25 inner mawm@&
fits ..an...m:mﬁmd oval opening, °

n@oE “Both these ovos_ﬁmm are oo<o_.om 2_3 BoB_un»mam

@mﬁocm_u these owobEMm the BE&@ ear is oonnoonom i:r 5@ v
@nﬁbﬁ dmnu .

h\.ro inner ear is Bmao up of bony mna BoB,c_..mnoc.m ban mw

/

‘semicircular nm:w_m

p 3m:m:m

mecus

Y «\.\\./
Emvﬁ\ 4513 ZL-

eustachisn

£

- tympanic

.
tuoe membrane

stapes
N .

. Fig. 10.3. Structure of the.ear
(diagrammatic ).

Fig. 10.4. Ear-bones in the
.-
B_a&o ear.

g:% labyrinth is a sereis of odd-shaped cavities in on non:u

....Iw space Gonioon two labyrinths is filled with a fluid <alled

X rinth, the endolymph.

* mnocos of So cochlea shows that it
othat it is &_Smna i

\it is filled with'e

*Ue5ES & Sihgle hais Y

ause-of-its.shape.. the _inner

ral
onejllit encloses.and protects the membranous Edwzwﬂa he
1Y

gtter in mabo_.m_ follows the mvmwo of the bony _mcwn::_ul.u

petilympl. mﬁw fluid receives vibrations from the middle ear
-and transmits them to another fluid Saa.o the Baadnmnocw _wcur

_..,.,z.,.”,._.Hro_,_Eogvnms&mdwlnﬂr is divided-into.two.main .

ame:.

ST fthe upper-targe utriculus and the smaller sacculus.||From

_atFiculus three semi-circutar canals are given o@ hey are
. . anals are st

ed..in . three .wo_onnnmm:nm:_@ anes, at right angles tq each
" mow ‘.,omﬂmw.rmm a swelling called_ampulla at one end}| The
Ha pa called _cristae;](_these

.’.u\.\(\\. T
f sensory cells

>

1S an ou originates;
\a is spirall nonoa.Eno a snail shell. gether wit the bony ﬁm:
Hrm_“ ,.0=o~0mom this:tube, it 1s known as the oooEomu ~transverse

1S _a bony \Edo lined by
is crossed by two membranous partitions so
o three chambers——scala yestibuli, sc edia,
‘and scala QB@NFM The middle scala media is the cochlear duct:
ndolymphk.|[The other two chambers represent
the cvvmnzm?u lower cavities of the bony oOoEomuﬁHro% contain
perilymph. v
. WH@@ mom_m Eom_m AoooEomn om:m: is mmﬂmrﬁo& ?oB the
overlying scala vestibuli-by &.membrane.called.as. the vestibular |
membrane] mnmﬁ\oa the Ea@n_%:yq mom.Hm QBUNE G% 25 Umm:mn
membranefjIt is lined by an o@;ro:ca.wmro part of the epithe-
Yium meﬁ overliesfthe basilar membrane is modified to form the
,mfuvonrsm and receptor or hair oo:mU@oW Hooom.ﬂop. cell posse-.
: re fgélat \
oozu mH\,_pn structure thus formed is known as the Onmmu 0». Corti.
Thousands of such organs of Corti are present in the scala media.
Nerve fibres from these organs unite to form the oOoEomn nerve, >
“a part of the auditory So?d.u

a

Functions of Qﬂm ear—The ear has two distitrst functions: it
is a balancing organ as io_ as an orgarn of :nm::wmnromo two
distinct functions, orientation and hearing, are associated with
two diffsrent parts of the EoEg.NDOCm vaﬁnnﬂru
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