wary v
g7, W Brain i
The general s

vertebrates has a '
present discussion deals with the evolutio

parts of brain in different vertebrates.
3.7.1. B Embryological pevelopment
The vertebrate central nervous system 1s
raised neural folds within the ectoderm. In the bral
into fluid-filled ventricles that are connected spaces
the brain. Within the anterior neural tube, three
differentiate into the prose ncephalon,

rhombencephalon. These give rise to three regi

forebr::tin, mi@brain, and hindbrain. The brain and spinal
in meninges (sing., meninx) derived in part from neural crest. In mammals, the
he tough outermost dura mater, the web Like

meninges.consist of three layers: t
Elroi‘;h;‘;::l?t;}z f:liddie, ?}?d the innermost pia mater. The pia mater contaill
(CSF) is a slight] pply the ;}nderly1ng nervous tissue. Cerebrospinal flut
brain, the subgrac)lr'lr‘i1 s:(:ious fluid that flows slowly through the ventricles of the
choroid plexus smoeill Stp?ce beneath the arachnoid, and the central cand* |
projects into the v;:ntricle ks Of.bIOO_d vessels associated with eperldyma1 ce
fluid. This fluid is reabsoﬁ?ec‘ﬁ“ sites and is the primary source of cerebrosP S
?;:wefd from the blood and retlzzii‘srig('):s' S}nuses..Although cerebrospinal ﬂu;ﬁ;i
bragi; ;r?ed. elements. Cerebrospinall hlt is devoid of red blood cells F any the
from nd spinal cord to support the d luid forms a cushion of fluid a1 &5
concussions. The average h e delicate nervous tissues and abso* sho" |
ge human has about 150 ml of cerebros‘»IJin"J‘l e

lessthan a
cup, that i
system. P, that is replaced several times per day, flushing th traln®
ay, flushing the centrd

o Vertebrates L U
of brain and its spec1ahzat10n in different Classes of
i oles - 2.3.12, 2.6.8, and 2.9.8. The

ative anatomy of different

of a Vertebrate Brain

hollow, a result of the fusion of two
n, the central canal enlarges

cord are wrapp "

118,
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In fishes, th
» the menin : _
wrapped around ges consist of g si '
the brain tolasingle membr . iiive mellln_-_
and spinal cord. With the Ei;tggz gf? ::;;:;triﬂl fe
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1 i birds, th -

meninges doubled. In amphibians, reptiles, d";?i aln o tlfixl:liemn 8 inely,

thick outer dura mater derived from meso Nner Secﬁnd;} "
Ty

Superior
Sagittal sinus Dura mater ‘
Subarachnmd |

space
Choroid plexus of
lateral ventricle

Arachnoidal

Intraventricular
foramen of Monro

Choroid plexus
AL of third ventricle

of Sylvius

b Foramen of
Magendie

Bone

Fig. 8.45. Brain and CSF, in relation to mammalian brain.

meninx. With a double meningeal layer, cerebrospinal fluid may circulate mqy,
effectively and absorb shocks from the jolts sustained during terrestrial locomotiop
In mammals, the dura mater persists, but division of the secondary meninx yields |
both the arachnoid and the pia mater from ectomesoderm.

3.7.2. ® Parts of a Vertebrate Brain

Brain is the anterior end of spinal cord that has enlarged to take care of the |
sense organs which are located on the anterior end of the body in a bilaterally
symmetrical animal that moves ahead in an anterior-posterior axis. This is
called cephalon, which as it evolves further, divides into three parts, namely,
prosencephalon, mesencephalon and rhombencephalon. As the brain develops
further by increasing the number of neurons, it further divides into different parts, -
each one having assigned its own specific function.

(0 Prosencephalon divides into Telencephalon and Diencephalon;the |
former includes olfactory lobes (Rhinencephalon) and Cerebral
hemispheres that coordinate the activities of the entire brain. The roofof
cerebrum is called Pallium and the floor that generally contains nerve

) fibres is known as corpus striatum,

(i) Diencephalon is a small part of brain, generally covered by enor mously

enla_trged cerebral hemispheres. This is an extremely important part®
brain which functions as switch board to cerebrum. Dorsal part®
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Jay centres t0
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he posterior epiphysis bears pineal body. These two
as photoreceptors in lower vertebrates and gradually
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to presence of villi for
dura mater and arac .
arachnoid and the lower pi
innermost layer of meninges 18

the absorption of cerebrospinal fluig, Boty
hnoid exists the subdural space “ntlll oen g
a mater is the subarachnoiq . lut_“.een-
the delicate pia mater which j Ace, The

¢

- d extends deep into the sule; S itiyy, |

attached with the brain tissue an extents e sulei apg fisay ely
s,

: ves. The three separate menj
It carries blood vessels and nerve s s ngeal
are found in mammals only, while in amphibia, reptiles and birds, ﬁl‘ﬂCh‘Ler
0}

and pia mater fuse to form a single pia-arachnoid layer below the sy, dung

space. [lishes have & single primitive meninx that is separateq from g,
0

skull bone by perimeningeal tissue.

3.7.3. ® Evolution of Vertebrate Brain

According to Nothcutt [Understanflin_g Vertebrate- Brain E.Ivol.ution: Inte
Comp Biol. (2002) 42 (4): 743-756.]- In thinking a]aout. brain evoh_ltlon in Vertebrates;
or the evolution of any structure in any group, 1t 19 useful t‘f’ consider what Questiong
can be asked about the topic. In the case of bz.‘am' evolution, thgre are four myj,
questions - (1) What changes in brain organization and f.unctlon have occurpeg
over time ? (2) When did these changes occur ? (3) How did these changes ocq
(i.e., what were the underlying mechanisms responsible for them) ? and (4) Why gig
these changes occur ?

@) What changes have occurred in brain? After several years of
anatomical descriptions and experimental anatomical and physiological
studies, there are considerable data regarding what changes have occurred
in vertebrate brains. Given this extensive body of information on brain
variation, it is possible to reach at least three major conclusions regarding

[ Cerebral hemispheres
Bl Cerebellum

Medulla oblongata
Pituitary gland

B Optic tectum

Il Olfactory bulb

brain evol .Fig.. 3-46. Evolution of vertebrate brain. of
evolution in vertebrates (1) All vertebrates, with the exce

the agnathans, which appear to lack a cerebellum, have the same!

ptioﬂ
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.o divisions ; (2) Brain size has increased independently in some
ors of each vertebrate radiation ; and (3) Increases in brain size have

quently resulted in increases in the number of neural centres, increases
fre

pe number of neuronal cell classes within a centre, and probably,
in B sin pehavioural complexity.

increaasesuperﬁcial examination of the external anatomy of the brains of
h vertebrate radi:a1510n reveals that most vertebrates possess the same
eaC per of prain divisions. The absence of a cerebellum in hagfishes and
u reys appears to be the only exception. The conservative nature of
laﬂ}gr prain divisions across living vertebrates suggests that much of the
maimjzation of these brains must have arisen with the origin of vertebrates
i shortly thereafter.
OT;e relationship bet:,we:‘en brain_ siz_e and l')ody size i:s highly ordered. In
most yertebrate radlatlops, brain size varies approximately 10-fold, and
brain size increases \fvﬂ:,h body size, al_though this increase is not
proportional. Rather, it 1s allometric, .w1th slopes ranging from 0.21
(agnathanS) to 9.74 (mammals). Both bl_rds and mammals have brains
that are 610 times larger than the brains of reptiles of the same body
size, Among birds, the largest brains for body size are seen in perching
birds, woodpeckers, and parrots, while the relatively smallest brains are
found in pigeons and chicken-like birds (van Dongen, 1998). Similarly,
mammals have brain sizes that are 10 times larger than those in reptiles
ofthe same body size. Primates and cetaceans have the largest brains for
their body size, while non-placental mammals, marsupials, insectivores,
and rodents have the relatively smallest brains. Much of this variation in
relative brain size among mammals may be due to developmental
constraints, in that selection for an increase in the size of a single brain
centre is likely to lead to an overall increase in brain size (Finlay and
Darlington, 1995).

) When do brains change ? The question of when brains change can be
answered in a mechanistic and/or historical context. Mechanistically, brains
Fhange either by chance or in response, directly or indirectly, toa change
In selective pressures. Historically, changes in brain size or organization
argi correlated with phylogenetic changes, in particular the origin of a new

. Tadiation,

(i) How go brains change ? Phylogenetic changes in brains occur only by
‘hanges in an ancestral ontogeny. If this is the case, how can changes in
i:d?:cf‘m‘-‘al ontogeny be reconstructed, since the ancestors of most cranifite

tions are extinct? If a taxon is of interest because of particular traits,
?:foth(_%re is a well corroborated hypothesis of phylogeny for that taxon., it
: ssible to do an out-group analysis of the development of those traits.
Ough the development of any trait is a continuous process, stages of
eiedsvelopment must be designated in order to f;lescri_be it. For example:
neureclgoncllent of the telencephalon can be d1v1dc.ad into these sjcages(i

- hemier orm, neural plate, neural tube, forebrain vesicle, evaginate

i) . Pheres, etc.
djfﬁy do brajns change ? Why neural changes have occurred is the most

¥ question and one that has been the most ignored, in large part
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because its investigation requires a broad interdiscj
involving both behaviour and ecology.

3.7.4. ® Brain in Different Vertebrates

[ Cyclostome brain : Cyclostome brain is very Primitiye owj
parasitic and detritus feeding habits. Cerebral hemispheres are small 5 N8 to their
Olfactory lobes are well developed as these animals detect Suitability 0;1 SMoog,
by acute sense of smell. For the same reason thalamus, which contaj hejy OSt.g
relay centres, is enlarged with a prominent median olfactory areg calle dILS o Aty
Optic lobes are small because of primitive or rudimentary eyesg, Cerebe]] abenu]&
1s related with balance and posture is reduced due to parasitic mode of |35, um Which
oblongata is quite well developed and receives six pairs of crania] nerve M a
is no pons Varolli on the ventral side. Pineal and parieta] bodies are s but thep
lampreys but absent in hag fishes. Present in

[E] Fish brain : Active bony fishes and sharks have well
bottom dwelling fishes have reduced brain organs. Olfacto
sharks and they can detect their injured prey by the smell of
of about a kilometre. But in majority of bony fishes, optic lobes
hemispheres are quite large but smooth and white. Pineal a
generally reduced in fishes. On the ventral side of di
succus vaculosus posterior to the pituitary that serves ag sense orga;heor;éi

lobes are well developed as most fishes are gifted wi
with lar :
ﬁsl}es they are reduced. Cerebellum is highly enlarged Seavesbutin deep seq

Dllnary APpry,
Flch

developed braj

ry lobes arg 1::;«: Py
blood from a distanln
are reduced. Cerebr(:;
nd parietg] bodieg ar
encephalon, Y
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os. Olfactory lobes are large and fused at base that gives better senseé of
_ Cerebral hemispheres are larger with a centralized grey ared
_;,1101 rchipﬂ“i“m that contr?ls olfactory sense, while the lateral areas are
f‘glled a qare called paleo-pallium. Parietal body is reduced but pineal is well
hit® aﬂd and probably a photoreceptor. Ancient amphibians possessed a third eye
de‘flop: ; eal-parietal complex. Optic lobes are well developed but there are no
ovet o Jobes and hence t:he mesencephalon is called corpora bigemina. Cerebellum
“udﬁuced put medulla 18 enlarged to make the brain a reflex brain or spinal

T
brﬂ% Reptilian brain : Brain becomes large by the enlargement of corpus
_— Cerebral hen}ISpher.es are large and oval but the surface is white and
stnd ih except in crocodiles which develop grey matter called neopallium similar
Smo(;mmals' Olfactory lobes are well developed in snakes and lizards which have
?f?dgry sense organson the tongue, but reduced in turtles and crocodiles. Parietal
s developed in lizards and in Sphenodon it lies under a lens-like
lled the third eye. Pineal body is lacking in crocodiles. Optic

purode!
\"ﬁh]uto frog

n

is well
uanspal‘ent area Catiet: :

arewell developed in all reptiles and corpora quadrigemina is found only
i snakes. Cerebellum is reduced in all reptiles owing to their creeping habit.

Avian brain : Bird brain is characterized by enormous enlargement of
t.,3,\{.{hra.1hemispheres, optic lobes and cerebellum. Cerebral hemispheres become
enlarged owing to enlargement of corpus striatum which is called hyperstriatum
put pallium 18 thin and surface has only white matter. Olfactory lobes are highly
reduced, attached to the anterior end of the cerebral hemispheres. Opticlobes are
gifted with the best eye sight in animal kingdom. Parietal
body is absent and pineal small in most of the birds. Being bipedal and flying
enimals, birds need good control over muscles and tendons, which comes from a
trilobed highly enlarged cerebellum. The middle lobe of cerebellum is called
vermis as it has transverse folds and the lateral lobes are called flocculi. Birds’
brain is instinctive brain that can carry out complex but stereotype functions
such as nest building. Spinal cord still has equal control over the body.

@ Mammalian brain : Mammalian brain is highly developed and keeps
complete control over |
the body functions. Cerebrum
Cerebral hemispheres
¥ enormously Ventricles
tdlarged and the
“wrace is folded into
Pressions (sulei) and

ke portions (gyri) so
o bal'ge surface area
illthez niac%gmmodated Hypothalamus ) 999
i spaceofthe  Pituitary gland J ', Y Midbrain

Preag Tey matter has Pons

which e .the surface Medulla
hEopall_ls called
e&ehl'al ll'num Two

emispheres Fig. 3.48. Mammalian brain.

enormous as birds are

Corpus
callosum

Brain stem

h ,
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are connected by thick bundles of nerve fibres called corpus call
not found in monotremes and marsupials. Olfactory lobes are h; hl
that mammalian brain is sometimes called nose-brain. Parietag] by gn]_arged, o
and pineal is usually present except in animals like Armq dilloosy 1S abgen;
Edentates. Mammals being active animals, cerebellum ig highly ,e nil‘ema anq
trilobed and all lobes possess gyri and sulci. Nerve cells form bundleg Df%rged anq
fibres called Arbor Vitae. Medulla is short as compared to the | ranchip
but pons varolli is enlarged. arge brajy,
The limbic brain emerged in the first mammals. It can recorq h
behaviours that produced agreeable and disagreeable experiences, so it ig respong;
for what are called emotions in human belings. The main structures o ¢ thlé‘Jll}mh!e
brain are the hippocampus, the amygdala, and the hypothalamus, The 1;mb?c
brain is the seat of the value judgements that we make, often unconsciously T}? ic
exert such a strongh influence on our behaviour. Emotional likfe is largely ht;us a;
in the limbic system, and it has a great deal to do with the formation of mem oy :S

37.5.0 Comparative Account of Parts of Brain of Differen
Vertebrates

Overview :
L Elasmobranch : The brain is enclosed within a cartilaginous cranium,

It is divisible into a forebrain, made up of telencephalon and
thalamencephalon; a midbrain or mesencephalon and a hindbrain consists

’ of metencephalon and myelencephalon. The various lobes of the brain are
situated in a straight line. ;

IL Teleost : The brain is enclosed within a bony cranium. It is divisible into
a forebrain, made up of telencephalon and thalamencephalon; a midbrain
or mesencephalon and a hindbrain consists of metencephalon and
myelencephalon. The various lobes of the brain are situated in a straight
line.

II. Amphibia : The brain is enclosed within a bony cranium. It is divisible
into a forebrain, made up of telencephalon and thalamencephalon; a
midbrain or mesencephalon and a hindbrain consists of metencephalon
and myelencephalon. The various lobes of the brain are situated ina straight
line. :

IV. Reptilia : The brain is enclosed within a bony cranium. It is divisible int
a forebrain, made up of telencephalon and thalamencephalon; a midbraln
or mesencephalon and a hindbrain consists of metencephalon :ﬁﬂd
myelencephalon. The various lobes of the brain are situated in 2 straight
line.

V. Aves : The brain is enclosed within a bony cranium. It is divisible int0
forebrain, made up of telencephalon and thalamencephalon; a midbrain ot
mesencephalon and a hindbrain consists of metencephalon 2%
myelencephalon. The various lobes of the brain are situated at someé
curvature due to flexures. The brain is comparatively compact- ble -?

VI. Mammalia : The brain is enclosed within a bony cranium. It 18 divastos=
into a forebrain, made up of telencephalon and thalamencephﬂ_k_’ ;
midbrain or mesencephalon and a hindbrain consists of metencepaat

osum, whicp ;,
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and myelencephalon, The various lobes of the brain are situated at SUIL=

curvature due to flexures. The brain is comparatively compact.

lfa(‘-t-ory IOIJCS H

Emsmobrnnch : The two olfactory lobes are large and anteriorly connected

" with the cer'ebml hemispheres by a stalk-like olfactory peduncle. It 18

concerned with the sense of small. The nasal sacs are large. Evidently, the

olfactory Sense is highly developed. The corpus striatum is bulging.

Teleost: The telencephalon has a non-nervous roof and the olfactory bulbs

are placed in front of the cerebral hemispheres. It is concerned with the

gense of smell.

Il Amphibia - The_telencephnlon has a non-nervous roof and the olfactory

i pulbs are placed in front of the cerebral hemispheres. It is concerned with
the sense of smell.

V. Reptilia : The telencephalon has a non-nervous roof and the olfactory
Jobes are connected with the anterior ends of the cerebral hemispheres by
long and slender peduncles.

y. Aves: The telencephalon has a non-nervous roof and the olfactory lobes
are connected with the anterior ends of the cerebral hemispheres, which
are comparatively more developed.

yI. Mammalia : The telencephalon has a non-nervous roof and the olfactory
lobes are connected with the anterior ends of the cerebral hemispheres,
which are well developed.

[§ Cerebral hemisphere :

L Elasmobranch : It is undivided and without any median groove. The
cerebral hemisphere is thickened both in the floor and in the roof. It is the
seat of memory, intelligence and consclousness. !

IL Teleost : These are two, almost round, and well developed and are the
seat of memory, intelligence and consciousness. The roof of the cerebral
hemisphere is thin.

IIL Amphibia : These are two, elongated oval and well-developed. Cerebral
hemispheres are divided by a longitudinal fissure. The roof of the hemisphere
is thick, smooth and nervous. Corpora striata are poorly developed and are
connected by anterior commissures. Lumen of each hemisphere is reduced
by the thickening of its lateral and median wall. Cerebrum is the centre
for intelligence, consciousness and control of voluntary muscles.

IV. Reptilia ; These are two, almost semi-circular and well developed. Cerebral
hemispheres are larger than amphibians. The two hemispheres are
elongated and are separated medially by a deep fissure. The dorsal surface
of the hemispheres is smooth and thin but the lateral and ventral walls
are thick that constitute the corpora striata. Due to accumulation of large
amount of grey matters the roof of cerebral hemispheres is called
neopallium.

V. Aves : These are two, large and extend behind to meet the cerebellum,
covering the thalamencephalon dorsally. These are the seat of memory,
consciousness and intelligence. Corpora striata are prominent that reduces
ﬂ}e lateral ventricles to very narrow spaces. The corpus striatum is
differentiated into hyper-striatum, mesostriatum and palaeostriatum. The

\
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roof of cerebral hemispheres is called neopallium. The n
convoluted. The diencephalon is inconspicuous and comp
cerebral hemispheres and cerebellu'm.

VI. Mammalia : Th-e two cerebral he:_mspheres are large, long ang narrow i,
front and posteriorly cover the optic lobes. The surface of the hemisphe,,
is marked into convolutions by depressions or Sylvian fissures ang t}fs
lobes are frontal, temporal, parietal and occipital. The two hemigpheree
are connected by a transverse band of fibres, the corpug callosum, Corpu:
striatum is another band of co'nnect.;ive nerve tissue below the ventricleg
These are the seat of memory, intelligence .'fmd consciousness, N eopalliyp
is highly developed. Presence of corpus albicans.

[P] Thalamencephalon: It is the part of the diencephalon including the thalamus‘
metathalamus, and epithalamus. _ _ _
1. Elasmobranch : It is posterior to thg fore brain. On the non-nervoyg
vascular roof is a small rounded pineal body representing the thirg ancestra]
eye. The floor bears the infundib.ulum with a pituitary bc.:ndy. The Pituitary
body is glandular and secretes different hOI'II}OIIGS of varied functions, Th
two sides of the infundibulum bear two thin walled oval sacs, the Job;.
inferiores, which are produced posteriorly into saf:ci vasculosi. It is believed |
to act as pressure receptor. An optic chiasma is present in front of the
infundibulum. : :
II. Teleost:Itiswell developed and the sides are produced into optic thalami,
the seat of vision and possibly balance also. The floor and roof both are
thin. On the roof, is a small rounded pineal body, representing the third
ancestral eye. It is attached to the epiphysis. The floor bears a hypophysis
with a pituitary body, which is glandular and secretes different hormones \
~of varied functions. The two sides of the hypophysis bear two thin-walled
oval sacs, the lobi-inferiores, which are produced behind the pituitary body
and meet each other in the middle line. A pair of sacci vasculosi are present.
The optic nerves do not form a chiasma, but simply cross one another or :
decussate. On leaving the brain, the right nerve goes to the left and left
one goes to the right eye.

. Amphibia : It is well developed and the sides are produced into optic
thalami, the seat of vision and possibly balance also. The floor and the roof |
both are thin. On the roof, is a thin stalk, the epiphysis bearing a small
rounded pineal body, representing the third ancestral eye. On the floor, is
a.hYPOPhY sis bearing a pituitary body, which is glandular and secretes
different hormones of varied functions. An optic chiasma is present in
front of the hypophysis. .

IV. Reptilia: Itis well developed and the sides are produced into optic thalami,
the seat of vision and possibly balance also. The floor and the roof both are
tl_un. On the roof, is a thin stalk, the epiphysis bearing a small rOUI{ded
pineal body, fepresenting the third ancestral eye. On the floor, is 8
hypophysis bearing a pituitary body, which is glandular and secretes
different hormones of varied functions. An optic chiasma is present In
front of the hypophysis, : )

V. Aves:Itis well developed and the sides are produced into optic thalam1,
the seat of vision ang possibly balance also. The floor and the roof both are

eopallium fg y,,,
letely coveregq by
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On the roof; is a thin stalk, the epi i i
1body, reprfasenting the third :nigéf:a)is;;:eanng sl forinde
a a.lia « It 1s.small and th.ick as the side walls are produced into
|arge optic t.halar}u, the seat of vision and possibly balanced also. On th
oof,isaD ep]phyS'IS bearing the pineal body, representing the third a;lc; t a(i
ove. On the floor, is a hypophysis bearing a glandular pituitary bod ixir h
secretes different hormones of varied functions. A rounded elevatfo‘; t;e
culatum is placed anterior to each optic thalamus. ,The

corpus geni.
hypophysis 18 prolonged posteriorly into a rounded mass, the corpus

mammilare:

halon:
pranch : It is very large, bears a pair of oval optic lobes dorsally

tudinal nerve fibres like crura cerebri of higher animals ventrally
lobes control vision. '
bears a pair of oval optic lobes dorsally and longitudinal nerve

fibres like crura cerebri ventrally. The optic lobes control vision.
large and hollow ovoid bodies and two in

. Amphibia : Optic lobes are I
number. Crura cerebri are longitudinally placed nerve fibres-like structures

placed ventrally. Optocoels are present.
V. Reptilia: Optic lobes are more developed than those of amphibia and two

in number, called corpora bigemina. They are hollow with optocoels. Crura
cerebri at the floor and poorly developed. - '

V. Aves : It bears a pair of large, rounded laterally placed optic lobes
constituting the corpora bigemina and two longitudinal brand, crura cerebri

ventrally. The optic lobes control vision.
VL Mammalia : Optic lobes are small and four in number (corpora

quadrigemina) Optocoels are highly developed. .

Metencephalon :

L Elasmobranch
the optic lobes in front and
coordination of muscular move

IL Teleost : It consists of a large cerebe
pushes forward under the roof of the mesencep
cerebelli. This is very characteristic of teleost fishe
oblongata behind. It is the centre for coordination 0

m and partly for balance also.
Al'ﬂ_phibia . Tt consists of a n
behind the optic lobes and kn
coordination of muscular moveme
+ Reptilia : It consists of a small semi-circular flap,
Partly overlaps the medulla oblongata posteriorly.

coordination of muscular movement and partly for balance also- Floccular
lobes and pons varolli are absent. of the cerebellum 18 smooth.

A The surface
* Aves : It consists of a compara rebellum and 13

fasiee tively large elongated ce
divisible into a large middle lobe, the surface of which is marked by grooves
and a pair of small lateral lobes or

thin.
inea

E MesenceP
1. ElasmoO

" andlongi
The optic
i Teleost : It

. It consists of a very large dorsal cerebellum. It overlaps
medulla oblongata behind. It is the centre for
partly for balance also.

llum, the anterior part of which
halon to form the valvula
s, and overlaps medulla
f muscular movement

transverse band placed just
pellum. It is the centre for
alance also.

arrow, dorsal

It is the centre for

floccule. It is the centre for coordination
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O mnsendine mavement and parkly for balanoe alio, The 4m von(
Wi by the eavahatlim, Qenerally, saelnos s oxtensively I’nhanl elo
VI Mivmalto e eonatatn of o compreatively targe, slongagad corl
wbeivtdod inton median vermia and two lntorm! lobos, e Vm'rniﬂ i“' ally,
by peooves il the tnterad lohen boare loceule, A band of M.'un|tvumml-frh"‘
conneot the two hidvor of tha eevabollum nnd in linown g pong vum:;|l'll-]r""
mntencophinton i the conbee for coordination of munoulny MOVame lf 4
pavily for hatanes wlao, Thasurtios of sorehellum in thrown ingg Nk g
Dldn, onHed vl nnd grooves hetweon the folda enllod aulel, Merqy,
& Myoloncophnton |
L Wasmobeanelo Tt alho known an modulln oblongata, 14 arad
tpora hohind to ond i theaplnad cord, Anteriorly, 1t is produced im.{:m"
ahapod Ippots, o corporn voatiforma, 0 eny.
WL Toloont : Hnatao lnown nimodulla oblongatu, [k geadually taporg oy
to end i the apliand eord, The rool of the myelencophalon is open, ing
UL Amphibiac: Modulla oblongata s thiolc and gradually tapors behing -
apinal covd, T plvon vine 4 paien of eranial nervos, The roof of the mmlu‘lln
oblongata ta formed by a thin vasoular membrane, called the pogtoriq,
chorotd ploxua, The covpora reatiformia are absent in medulla oblongaty,
1t regulaten the bronthing, heartbeat, and metaboliam,
opl,

opl

Fig. 3.4?1. Modification of vertebrate brains. a = Brain of fish, b = Brain of amphibic
¢ = Brain of reptile, d = Brain of bird, ¢ = Brain of mammal [olf = olfactory lobe,

ch = cerebral hemisphere, em = cerebellum, opl = optic lobe, mo = medullo
oblongata),

IV, Reptilia : Modulla oblongata tapers gradually and joins with the spma‘1
cord. Its roof'is thin and vaseular that forms the posterior choroid lJl‘-‘x“.‘: ,
V. Aves : Medulla tapers and joins with the spinal cord. Posterior L‘h{"“‘\,
plexus is completely covered by cerebellum. Ventral flexure 18 g
developed, : 1 ardlh
VI. Mammalin :'The lateral walls and floor of the medulla axe highly thicke™
Its roof forms highly vasculariged posterior choroid plexus.

Scanned wi amScanner



