ANATOMY{&'PHYSIOLOGY,

¢ BRAIN
¢ SPINAL CORD

-
4

InperrecT

(C) [ @IMPERFECTPHARMACY
| > JIMPERFECT{PHARMACY;

Q IMPERFECT{PHARMACY




NERVOUS SYSTEM

o The nesvous system 15 the most complex  System of human bodx/
containing  milliong of nesve cells  network.

® Tt 1s the mayos controlling and - coordlinading &ystem of  human body

o Tt 1s the bodx’r's command  centse

® The nesous system is the major (nttalling, ~fequiatosy and COmmunl'cah'rS
System In the bodx/.

® Tt is the centre of all the mental qclivities \'nc|ud|'n8 thougnt
leasning , Memogy . 7

®Tt is also fesponsile for mal'ntal'ning homeustasis |

Or%anisah‘on | Classification of Nemoug Syﬁem

'NERVOUS SYSTEM

CeNTRAL NERVOUS SYSTEM PERIPHERAL NERVOUS SYSTEM
Bsaun |
Spmol CO'Ud AU"OHO(T\I.C NS Somah'c NS
Sympathetic
Pa,msympoiheh'c

+
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Cells of Nemwous System

There are basicully two fypes of cells i nesvous system.
® Neuvons ( Nere Glls)
@ Nevioglia ( Giliad ~ Cells)

[ Neurons |

® Neurons are the basic stucturl and  funchonal umt of nesvous system.

a 'ﬂ)e\( 3eneral'es , @y ond transmit  nesve Impulses .
® T+ 1s alse known as Newe Clls .

Studure of Neurons

A Neyon Is basicolly composed of three parts
@ (ell Body

@ Dendiites Dendrites |
® Axon e Axon Teminals

Axon

' 1
e

et Nt |

Neuroplosm

Axoplasm

' Axolemma
Myelin Sheath
Nissle's v
Cell BOdl, Giranules Schwann Cell

v
Nevrolemma




Cew. Bopy

o Tt 1s also known as Somq.

o The cell body s the central region (ontaining nucleus, is the site
of all majos metobollic ackivity of cell.

o Ttis approx 4-100 micromeles in diamefer

o The cytoplasm of nevron Is known az Neumplasm.

e The ribosomes of nevrong Is called as Nissle's Granules

o Dendites and Axons are fothing but the extensions of cell body .

AXON

o Axon 1s q thin, long and cylindwical process / extension fhat anise
fiom the cell body of Nevron.

o Axons are the most Important part of nevron thaf camy and
ftansmit nesve impulses ffom one neuron o othes .

¢ Glenewclly most of the axons are covered by a fatty substance colled
Myelin Sheath which 1s {urther wropped by  Schwann  (ells .

® The area of axon where Myelin sheath s absent js  known as
Node of Ranvies

o Thesite from which axon s ex{ended from cell bod\/ is known
as  Axon Hillock . ~ -

The end past of axon 1s known ax Axon Terminal .

DENORITES

® Dendrites are also the extensions of cell body that recelves

0r newe impulses from other neurons and sends them o
bodx,.




CLassiFicaTion OF NEeurons / Nerve Fieres

Nevrons can be classified on the basis of 3 cokegomes :
o Un the Dbasis of polan'h/ /ex}ension

o On e basis of fonction
o On the basis of Myelin Sheath

On the bosis Of Plasity

On the basis of Polarity , neurons are of 4 types -

@ Unipolar  Neurons

@ Bipolar Nevrons

® Pseudounipolar Neurons
@ Mulipolar Neurons

UNiPoLAR BIPOLAR PSEVDOUNIPOLAR | MuLTIPOLAR
These are the | These are those | These neurone has | These are the
neurons n which | nevrons {n which Single proess but | nevrons in which
@l body has fcell body hos | futher this process |cell body has
oingle process . | two process divided into two | multple process |

other process ,

Iwperrecl
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On the basis of funchon

On the basis of funclion Neuron can be divided Into three types
© Sensory (Afferent) Neurons
@ Motor ( Efferent) Neurons
® Intermevions

Sensory Neurons
4

® The\f are olso known as Afferent Neurons.
o They camy nerve Impulses fom hssues and orqans fo the
Central ‘nervous system

Motor Nevrons

e Theq are also known ag  Efferent Neurong
o Thet/ @iy nese [mpulses from central newvous gystem fo the
effector organs

Intesnevsons

o Tha, are also known a8 Associoton neurons

2 They are found exdusfvely on  (entl Newous System
® The (onnedts sensory and  motos nevrons,

?
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On the basis of Myelin Shenth

On the basis of presence @ gbsence of myelin sheath | neyrons cn
be turther divided fnto two fypes :

® Myelinated Nevrons

@ Non- myelinated Neurons

Mge!ina}ed Neurons
® These neurons Qre covered by a thick laer of muyelin sheath
® Impulse (onduction in Mmyelinaded neurons, is very fogt compared fo
Non- myelinated nevrons

Non- quh‘na}ed Neurons

® These nevions do net contain myelin  sheath .

® Impulse Condudion in non - myelinoted nevrong, Is slow compared to
myelinated  neurons .

Sggdw Poopeo‘n'es of Nevmnxj

o It wntaing branches or process colled  Dendrites
® Tt dont have centrosomes , hence 1t cannot be further sub divide .

?
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| NEuroGLIA

e They are olso known as Non- nevnal or Glial (ells.

® These are the supposting cells of neurong but do nol generate
07 (onduct nesve Impulses.

® Unlike neurong , these cells have cell dvision propesty

Funclions of Neuroglia
o ’lha{ poouide nutrition Yo neuron .
° The\, ontecl neurons from Pa}hogen,s.
e They provide structural and  funchonal support to neurons.
° Tﬁey om  Myelin sheath
o The_t, also matoins,  Homeostas's .

ques of Neurogh'q

NEUROGILIA
] 1
Central Nervous System Pesipheral Newous, System
— Astroqytes — Schwann Cells
— Ependymal (ells — Satellite Cells
— Ohgodendrocytes
— N(crosh’a

?
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ASTROCYTES

® These are the most abundant nevroghal cellg .

® They gre found in large number near blood
Vessels .

o They are of star shaped .

® Thex; form and mantung Blood Brin Barties

OLIGODENDROCYTES

o They are smaller ompare 1o Astrocykes,

o They fom myelin sheath 1n the neurony of
@ntral  newvous  System

o They are the supporting network of neurons, |

EPENDYMAL CELLS

o They fom eptthelial lining of brain € spinal
cord € they Ofe columnar epitheliom | ﬂaan
o They seqetes and absorbs CSF (Cerebrosp‘m\ '

fivid )

~

k4
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MICROGILIA

® Tﬁe\f are the smallest nevroglial cellg .

o They are devived from monocytes .

o They are phagocytic in natuse € help in
neuroglial - fepays.

ScHwANN CELLS

o They are the Mooy glial cells in PNS.

e They fom myelin sheath in the neurons
of Pesiphesol Nervous System

o They are dlso known as Neurilemma Cells |

SATeLuite Ceus

o They fom extracellular space of newyous System . Q Q
o They provide physical Support o neurons = -

?
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Properries OF Neuerons / Nerve Fieres |

Neurons / Nerve fibres possess / contains some special propesties as
follows,

® (onductivity

o Exctability

® Refractory FPesiod

o Unfakgability

e All o5 none law

e Accomodakion

Excitability

I ) \
IF 1s the ability of nevrons/ newe fibres o respond b vanmous
simull and convert them Into  nemve l'mpulse.

Condudi\lih/ - |
’.E Is the ability of newe fibse o nduct nesve l'mPufsgs (eledirical
impulses ) along its length from one part to another.

Refsactive Period

When the newve fibe is once excited . 1t will not fespond fo
any othes Shmulua for o Selecive lime Peﬂ'od € this fme Period
Is known as Refsachve Pen’od.

+
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Unfahqobility

It 1s UJrhe ,(llbilih, of newve fibres 1o net Joas Fah‘ﬂued even |f
1’ne\, (eeives (onkinuovg  shmull

All or None law

It 1s one of the most importont property of nesve {ibres  nesve
Hbres qets excited . only af a particular threshold  strength .
Either +he\, will qive maximum fesponse or they qive Mo fesponse.

Acomodation
IF the continvous stimuli is applied 1o the newe flbres then it

will decrease the excifubih‘h/ of neove fibres |

b4
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| ELECTROPHYSIOLOGY |

® Neuron s g Special ’rqpc of cell found In our nesvous Rystem  which is
able o Qenerate, @y and fronsmit nesve (inpulse.

® Electophysioloqy is nothing but the study of  eledical Properttes of
Nevrons .

e In Etec’rroPhqs(ology we bosiclly study about

- How Nerve Tmpulse generated .

= How shmuylug chanqed membrane fon concentration .

~ How stimulug  converted info newve Impuise.

| Action PotentiaL

An action potential s the potential difference Generafed  across the
membsone of nevon due o disbalance of positive and neqative
charge  which ulbimotely qgive fise fo Generatton of Newe Impulse .

Events Dun‘nﬁ Greneration of Action Potenhol
® Polanzoton
® Depolarizalion
® Kepolarrzation
® H\{Perpolarizahbn




POLARISATION
o Tt 15 adlsa known 0% ReanS S{ugc.
® A ims stage no shmulug omes hence no any achon Po{enh‘oq
gener(ﬁed.
® At Testing stage . TInside Membrne - Negah'w. Charge <€ High k¥ tons
Outside Membrane * Positive Charge < High Na* fons

L Resh'nﬂ membrane FPotenhal = — 30 mV
) VOuTAGE GWATED Cunmask*
'y

Lexane CHANNELS

4

Ft+++++t++++++++++4++++ + 4+
| Extracellular  Region

DEPOLARIZATION

® When stimulvg (omeg It deactivales Sodium potassium pump .

® Now No' fons continuously Increasing fnside cell membsone via leckage
channels < Ulmately inside of membrane becomes Pos(h‘velc/ chm?ed
< this s&oge s @lled depolarizah‘on ( Voltage qate Nat olso opens)

® Membrane fhtenhal nses to T30 mV

~ K+
g Penchivates QOM@ Néa* :
—

Snmuws (OMES  Nat
+ 4+ + 4+ttt T+ o+ + o+t o+




REPOL ARIZATION

® Now when wave of depolan‘zah'on Passed from  one (Jaﬂ of
membwane to anothes | voltage qated MNat channel again gefs
Closed and now \oltage Qated K' channels opens

® Now Kkt lons conh‘nuously Possfrg ol from the el < Ulh'ma)(ely
the: Inside of membrane Qgain  becomes negah‘uefy charged € this
stage is called Repolarieation , ATPase pump again activates .

kt

3 Nat

== = -— - - = = o= = -_— — - - - - -

F o+ o+ttt +t + 4+ 4t o+

HYPERPOLARIZATION

® Although membrane aqoin becomes, repolarzed  but still kt channels
Cuo\%aQe ,gdied) shill remains  Opened .

® Now dve to this k' tlons continves ing outside of membrne
ond - membrane. potentral becomes =90 ‘mV which cavse hyperpolarization.

® (Jhen Po&enh‘al feaches -90 mV k' chonnds also Qets Closes
and ﬂ‘nally membfone  Raches 1o res-h'ns a‘qé}e ,

Imperrecl




Glra{)hiaﬂ Regresen’rahbn of Events durn‘na Achon Potential

VOLTAGE

querpolan'zah‘oZ'

TiME

NERVE IMPULSE I

A Neme Inpu\se Is a Message in the fom of electincal siqnals
genem}ed lnside the neuvion 0s Q result of Aclion ftenHal developed
due to amval of shmulus .

?
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[ Synaese ]

® A synapse 1s a (uncion between two neurons where fransmission
of newve Impulses fokes place .

® Synapse ollow @mmonicokion between two nevrong € Olher cells
through the use of neurotransmiHers .

® Generally s junclion 1s formed between axon teminal of one
nevion and the dendrte of another neuron .

® Nevrohansmitters - transmits  signals  from  Presynaplic ~ neuron fo
Pos{synap’n'c Neuron .

Classificobon of Synopse

There are basically two types of Synapse -
@ Chemicol ~ Synapse »
@ Electnical  Synapse

LY
CHEMICAL SYNAPSE

o A chemical synopse s a funclion belween fwo nevrons Ihrough which
signals are 4ransmitted by the release of chemical nevrotransmiters |

e In the chemical Synapse. there 1s no continuity belween two neuvrons
becawse  of presence of a gpace, called Synaptic Cleft .

e Nevrotransmitters release from vessides due to generation of  Action
Potentral .

® Almost every synapse In human body s a type of chemical syrapse

?

2
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Pre Synaph'c Neuron

(a?* Channd<«—5 544 * Synaptic Vessicles

Synaptic +—— . » Release of Neurotransmitters

Cleft Re :zplors

fost Synaplic Nevron

@mcm. Sv@

ELECTRICAL SYNAPSE

® Flechrical Synapse s a type OF synapse in  which there is a direct
Connecion  etween ~ presynaptic and  postsynaptic nevron through Giap
Aunchion .

o In eledniol synapse transmission Occurs very rapidly .

o They ore very fewer innumber ompare fo chemical synapse .

Pfcsvnaph' ¢ Nevron

—> (rap Aunction

Postsynaphic Newon

¥
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NEUROTRANSMITTERS |

o Nevrotransmitters are the  chemical messengers that fransmif Signals
from one neufon 1o anothexy Qcross a synapse N

® Neurotransmilters are genemlly packfd In synaph‘c vessicles |

o They are very important for rpid trnsfer of nesve [mpulse betueen

two  neurons .

Types of Neurotransmitters

Neurotronsmitters can be classified on the basis of two (atesories'-
® On the basis of chemical nature
® On the basis of funclion

On the basis of chemical nature
On +he basis of chemical propesties nevrotransmifters  can  be
Classified as follows -

NEUROTRANSMITTERS
Amino Acid Amines Others
- ("ABA | ~ Adermaline Acetylcholine
~ (lutamate, - [~ Nor- adernaline Nitnc Oxide
~ Glycin — Histamine
~ Aspertote - [~ Dopamine

=3
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_On the basis of Function

On the basis of funchion, t con be again classified fnto fbree fypes -
0) Exci}aton{ Neutotransmitters
@ Tnhibitory  NevfotransmiHers
® Bot

Excitalory Neuvrotransmitters
|

® These neuvrotransmitters act by sh’mu!aﬁnﬂ the farqet Nevrns.

& Thet/ increases the Influx of sodiym lons inside the cell <

Cwse  depolasizalron.
® txamples : Acetylchaline , Ademaline , Serolonin etc.

Inimbitory Neurotransmitters
e These nevrotransmitters act by inhibiting the target neurons .
¢ They increases the outfiux of potassiym lons outside the cel

£ Cause fepolarizotion.
® Damples - GABA , Gilycine , Serotonine etc.

Both ( Excitatory € Tnhibitory )

 Neutotransmitters which contains  both excitalnn/ € (nhn'bifort/
poperties are classified (0 this group .

® bxamples Acetylchaline ,  Dopamine, etc .

?
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CENTRAL NERVOUS SYSTEM

o The central nervous system i mainh/ consist of Brain  and
Spinal  (ovd.

® Both Bran and Spinal (ord s Proteded b\/ csonal chih/ and
Vertebral  Column respech'velt/.

® The (entral nervous system s the majof 'Conffo!h'ng ) (Pﬂula}ort/

~and Communicating  system in our body.

® Tt \s responsible for everyfhfna we do, feel € think .

Pads of CNS
@ Bsain
()] SP\‘nol Cord

| MENINGES |

® AHhoo/gh Brain and  Spinal  (ord s protected bl/ Cvanial  bonek
and Verebral wlomn but sine 1‘hex/ are Very sensitive € l‘mporhw

Organ of our body , hence J(het/ are further protected by three layer
of Covesing  (alled  Meninges .

® Meninges provu'dc both potecion € nounishment  to  brain € spinal cord .

Layers of Meninges
I \J
® Oura Matter  ( Outermost Lax{et)
@ Arachnoid - Matter  (Middle  Layer)
® Pia Mottes  (Tnnemost Layer )

?
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Dura  Matter
o Tt IS the foughest and ouvtermost layes.

e Tt 1s further divided into two sub layers -

- Endosteal loyer - Outer loyer fowards skull.

- Mem‘naeal layer * Tnner layer foward®  Arachnoid  malter.

Atachnoid Mattes
o Tt 1s the middie fibroua layes.

® It 1s separsted from dura moltes by Subdurol Space.

® Tt (s separated tfom Pia moaltes by Subarachnoid  Space .
® Arachnoid maotter and Pia molter are Collech'uelk/ known Qg
Leptomeninges .

Pia Maker

e Tt 1s the innermost lower of mem'nges,

o Tt is highly vasculor conneckive tissve layer,

o It (awvies the blood vessels [nto brain

o Tt ployg  moyor role In the formahon of Choroid Plexys |

Sub Dural Space . Space between Dura Malter € Amchnoid Malter
Sub__ Arachnoid Space . Spae between Arachroid Molter € Pia Matter.

- Dura Matter
Sub Duraj S-
Arnachnoid Matter
Sub Arachnoid
Pia Moalter

Brun/" 2
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[GiREy MATTER € WHITE MATTER ]

The orqans of (entral Nervous System ‘e, Brain ¢ Spinal (o]
- are composed of two kind of Hssue

o (irey Maltes
e White Mattey

Gwey Maltes
o It is the mayor comporent of central nesvous System mafnlt/ (onsist

of Neuronal (el body € dendrites .
® Tn brain 1t 1Is presen} on the outes side while n spinal cord]

it 1s Presem in the Inper Side.

White  Maltes
e The white malter 1s the network of fibres mou‘nh/ onsist of

m\,\ma}ed axons / nerve fibres .
e In brain 1t 1s present In  the inner side while I spinal cord 1t
IS presen’( on the outer side .

ImpereecT



The BRAIN

® Byain 1s one of the largesx‘ organ In the bodl/ which coordinates

most of the body Qctivities .
® It is the (ontol centre of the body.
e The adult human broin weighs on auerage about 1-4-1-5 kg.
® In moles the avetage weight s about 1370 9 while in femoles
it is about 1200 qrams .
® Tt |s made up oﬁ abovt 100 billion neurons .
® Tt i1s one of the most complex h'ving strucdure In this universe.

VENTRICLES OF BRAIN

o The ventrides are caviies ( hollow sPaces) filled  with (erebrospinoJ

Fluid
® There are four ventricles fn our brain ot are (nfesconmnected 4o

each Othes .
e fach ventsicles Is lined by ependymal cells  which foms  Choroid
Plexus that  produces  Cerebrospinal  Fluid .

Four Ventmcles of Brain

© Rignt Loteral Ventsicles
@ Left  \lateral Ventsicles
® Third Ventricle
@ Fourth Ventndle

>
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Thivd
Venincle

Fourth
Ventricle

@NT VIEW

Loferal Ventnicles (Rignt € left) |

® There are 2 lakeral Ventwicles in our bocly located in €ach hemisphere
of brain .

® They ore roughly C shaped

® They ore  lined by ependymal ells and filed with CsF.

® Both Ventricles are sepamted with each other by Septum  Lucidum .

Third Ventuicle

oIt is loated below lateral ventsicles

® Tt 1s narow Hunnel Shaped Oavi%y of brain filed with CSF
® Tt 15 connected with 4™ ventricle by Cevebral aqueoluch

Fourth Ventricle

e Tt is diamond shaped (‘am‘%y located  below third ventsicle
o Tt is (onnected with 3 ventmcle b\/ Cerebra) aquedud'. k4
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CeresrospinaL Fuio ( CsF) J

® (sFis a clear, @lourless € transpaent fivid found In the
Ventwicles , Sub arachno:d space and centml canal of spinal cord .
o Tt 15 mwnl\, formed bl/ choroid ~ plexus of lateral ventricles .

Choroid Plexus . (horord Plexus 1s a network of blood vessels
lined by ependymol (ells that produces  CSF.

e The volume of (SF s approx l00- 150 ml.
o Tt Is Secre} ot a rate .of 0-5ml/min or S00-100 m\/dcn/
o Tis pH 1S slightly akaline 33 |

ComPosih'on of CSF
Tt s composed of

® 337. Waler

® 17. Solid Substances

INoRGANIC - OrGANIC
Sodium , Potasstum Proteins
Calaum | Mognes(um Sugar
Bicarbonates |, Uric actd|
Chlonides efc . Creahinine etc.

Function of CSF

o Tt support , protects € act as  shock absorbent N
o T} P(U\Il‘df. nutwents ‘l’O brun € S.Pl‘naj cord ] k4
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| PArTs OF Brain |

-The Brain @n be diided info 4 major parts

o (ereboum
e (erebellum
o Brain Stem
° Dv’ence_phalon
(erebrum
Tholamus
Hypothalamus
Pty
Gﬂ:ntsq Mid Broaun

Pons
Medulla Oblonga}q
» (erebellum

CEREBRUM

e It is the larqest portion of brain.

® Tt is divided into two cerebral hemisphere fe.,
R\Qh} Heml'SPhere € |efi Hemisphere_

Tt 15 located In the upper portion of  brjn
fesponsible  for leaming £ senses

e The supe(ﬂ'u'al layer of cerebrum is known qs
(erebral (owtex .

® Both hemispheres connected by Corpus  (allosum,

® Rght Hemisphere : Control lefi side of body .

® left Hemisphere - (ontrol lght side of body . 4

ImperrecT
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Loses OF CEREBRUM

The cerebrom of brain |s divded into 4 mayor lobes
@ Frontol Lobe
@ Pasietal Lobe
® Tempora] Lobe
@ Occipital Lobe

Frontol Lobe

o Tt s alsg known agz Motor (ortex.

e Tt (untols  motor funckions like personality movement. plamning
decision making , ‘Creqh'vih/ , Concentrotion , -thoughts etc.

Pasietal Lobe |

o Tt is also known 08 Sensory (ortex. |

e Tt is responsible for (onhvlh'ng logical feasoning direchion = distance
remgniﬁon , Storage of fmguage_

’I'emgord Lobe

o Itis aso known 0s Auolu‘fory Cortex
* It (ontrols hemring , smell , dreams efc

OCCl'j‘gihl Lobe

o Tt Is olso known ax Visvol (owtex
e Tt rewives input from eyes € (onlols  viston .

?
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Loses OF CEREBRUM

The cerebom of brain |s divided into 4 mayor lobes
@ Frontel  Lobe
@ Parietal Lobe
@ Tempora] Lobe
@ Oceipital Lobe

Frontal Lobe

o TF s also known a8 Motor Gortex.

e T+ (ontrols  motor funchions »like 'Personqh'+y . movement. | p\anning
decision making , ‘Creqh‘vih/ , (oncentrotion | -thoughts etc.

Pasietol Lobe |

o Tt is also known 0 Sensory (ortex. |

o Tt is responsible for (ontrolting  logical  feasoning direckion . distance
ecognition , storage of fmguage,

Temporal Lobe

I
e Ttis also known 08 Auvditory  Cortex
* It @ntols heing , smell , dreams etc.

Ocdpihl Lobe
Tt Is also known as Visuol (stex
o Tt reeives Input from eyes, € (onkrols viston.

?
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CEREBELLUM
o Tt 1s the sewnd larges} portion of brain |
® It is locted below the postevicrs Paﬂ of  cesebrum .
e Tt s also known a& 'LitHe bmin’
® Shudurally It tesembles cerebrum . lLike cevebrom it s also divded

Into two cevebellar Hemisphere

® The cerebellum (ntrols muscle ntrachion , maovement , balance of
body € Posh)re etc.

® Tt also P\a\j& mg{'or role In mgnih'on Clemmfng) .

BRAIN STEM

® The brain stem s a stem like part of braun that 1s connected
with the spinal ord .

o Tt s mou'nh, (omposed of mid broin , pons and medulla  oblongata.

Mid Broin |- @ It is gne of the smallest portion of brain.
® Tt manly contols the funckon of Sensory - organ s
eye, eors .

Pons | e Pons means bridge - Tt comnects cerebellom with brain
o It wntrols sleep cyde -and also Monage  breathing e .
® Tre signals reach the brain from body Hhrough the pons .
e Tt mantains balance between body € mind .

Medulla Oblongaka |: ® Tt Is [owermost part of breun .
o 1} Is dl‘redl\/ (onnected  with spina| cosd .
o It mainly controls l'nvo!unfary actons of bocly
like espimtion, Blood Crsculation, Heart rote

\ &t - ®
Yawning B\mkmg, Vomiting etc . IueenrecT
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DIENCEPHELON

® Tt is the postesios port of bran that connects midbran  with the
H (erebrum .
® Tt maly @mposed of Tholamus, Hypothalamusz £ Epitholamus .

Halamus | @ Thalamus s the goteway of brain as nearly all Sensory
inputs  pass  through it .
o Tt reeives infomotion from all the sensory nesves and
sends to the different reqions of braun.

Hypothalamus |  ® Hypothalamus Is small but one of the most important
| portion of brain .
o It mainly controls body temperature .
o Tt is responsible for nearly all type of feelings <
emotions  -|ike Anger, Fear, Love , Hate, Happiness
Hobby + Hunger, Thrust etc.

Eptthalamus | @ Epithalamus is a small reqion  superior £ postenos
1o thalamus
® Tt onsist of pineal gland which |s a endocine
gland  that Secretes,  Melatonin .

?
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SeinaL Coro

o Spnal (ord s a thin tube like stucture Stats trom medulia
oblonqata of brain € extends to 1% € 2" Lumbar yertebm .

® Itis a pat of (entrod Nervous System.

® Tn Men the length of spinal  Cord Is about 45 cm  while I
women it Is about 43 m.

o It's weight Is about 35 gm.

® Tt antrols and fequlates mMost of reflex achon.

—» Ceaal Vertebme
(G-a)

1

—e Thoracic  Vertebrae
(Th-T)

[

—> Lumbar Vertebrar (L1-Ls)

> Sacqum (1 -Ss)

LI

—> (0
Ccc\fx =
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Covering OF SePinaL Coro

Spinal (ord is a very sensitive orqan of (central nervous system
hence it is proteted and covered by three layer of Hssue called
Meninges and bones of Vertebral column .

Mem‘nges
Like brain 5pinol rd 1s olso Profedecl and nounshed b\/
three layers of membranes called Meninges .

® Dura Matter
@ Arachnoid  Makter
® Pia Malter

Vertebral _(olumn
e Tt is also known as spinal olumn or  Dackbone.
o The bones of vertebrol coumn are called ‘ Vertebrae ',
e They provide protection to spinal cord.
o They are divided into S different parts .

@ Cervical] Vetebrae @ F (Gt G)
@ Thoracic Vertebrae - 2 (Tt0 )
@ lumbar Vertebrae : 5 ClL tols)
@ Sacrum : S ( Fused)

® Goceyx . 4 CFsed)
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SPINAL CORD SEGMENTS

Spl‘nal cord \s dided into 3 segmem‘s from which 31
pairs of spinal nerves arises .

O Cervical Seqment [* (ervical Nerves -8
@ Thoracic Seqment [ Thoracic Newes — * 12
® Lumbar  Seqment [ Lumbor Nerves

@ Sacal  Seqment [ Sacral  Nemwes -5
® (oaygeal Seqment / Coccrygeal  Nerves — © 1

| SPINAL CORD ENLARGEMENTS

There are two mgjor enlargements in 4he spinal  cord -
© Cervical  Enlargement
@ lumbor  Enlargement

Ceruical Erw\mganml-

Tt is the superior enlmr\qememl extends from 4™ cervicl vertebpu
Yo the 15' thoracic vertebrae [ (y-Ti ] |

Lumbar Enlarganmt

Tt is the infenor enlorqement extends from 9™ to (ot
thoracic  vertebrae . [ Ta- T J |

?
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TInternAL AnaTOMy OF SeinaL (oro

e Spinal cord Is composed of on inner core of Qqrey maltex
surounded by an  outer (oveding of white mottey.

e (rey maker consist of neuronal cell  body

e White matter (onsist of axon part

Exadly in the centre of grey motter there is @ cnol  clled

(entral  (onal .

® The posterior part of Qrey  moker IS known a% Dorsal region
In which there are twa dorsal homs.

o The anteor part of grey malter is known o0& Ventral region
in which there are two ventral homs .

e The Grey motter in spinal  ¢ord  resembles the shape of q

buﬂerﬁx/ .

Wuite DorsaL ReaioM
MATTER
G
ey ENTRAL  CAnAL
MATTER

» VENTRAL REGION
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rREFLEX ACTIVITY |

® Reflex adivity can be simply defined 0 an |‘nvo|untary ond
immediate  fesponse OF voluntary musdes to o spedfic stimolus.

o The pathway followed by nerve [mpulses that produces the
feflex acivity is known 0% Refiex Awc.

o IF the teflex adion Is produeed by brsain  then It Is  known
as Cramdl Reflex

o If the reflex acon Is produced by spinol  cord  Hhen it is
known as Spinal Refiex

® A Refiex Arc contwn S major components -

® Receptos

@ Sensory  Nevrons

@ (ontrol  (Centre

@ Motor Nevrong

® Effector
Spinal (ord
Recepto:r -
‘ g' - ' ‘ Neuron .
(
-t Effector = Muscles
——

?
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