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Curriculum .2020-22
Semester Course

code
Title of the Paper (s) Course

tyDe

Credits
L T P Total

FIRST NS-r0l Cell Biolosy and Neuron organization Core r-) 0

NS- r02 Neuroanatom) Core l 0 0

NS- 103 Cenetics and Molecular Biology Core 0 0

NS-104 Laboratory Tools and Techniques Core 0 0 l
NS- 105 Practical- Cell Biology and Genetics Core 0 0

NS- r 06 Practical- Neuroanatonr) Core 0 0

NS-107 Assignment/Personalitt- and skill
development

Core 0 I 0 I

NS-108 Seminar-l Core 0 I 0 I

Total valid credits 20

NS- 109 Comprehensive viva-voce exam Vifiual credits l I
Total credits for First Semester (Valid Credits+ virtual Credits) 21

SECOND NS-20 t Biochemistry Core 0 (l l
NS-202 Neurochemistry Core 0 0 3

NS-203 Developmental Neurobiologl Core t) 0 3

NS-204 Cellulal Neurophy-siologl and

Biophysics
Core 0 (l

NS-205 Fiactical-Biochemistry and Molecular
Biology

Core 0 (l i

NS-206 Practical- Neurophysiology Core 0 0

NS-207 Assignment/Personality and skill
development

Core 0 I 0

N S-208 Seminar-ll Core 0 l 0

Total valid credits 20

NS-209 Comprehensive viva-voce exam Vifiual credits l {
Totat credits for Second Semester (Valid C"e4!!11!!!3l9lggjl!) 2.1

TH IRD NS-30 r Immunology Core l 0 3

NS-302 Systems Neuroscience-l: Sensory and

Motor Systems

Core 3 0

NS-3 03 Systems Neuroscience-ll; Regulatory
Svstems

Core 3 0 l

NS-304 Behavior and Cognitive Neuroscience Core 0 3

N S-3 05 Pmctical- Neuropathology Core 0 0 l
NS-306 Practical- Behavior Biology Cor'e 0 0

NS-307 AssignmenYPersonality and skill
development

CoIe 0 I 0 I

N S-3 08 Seminar-lll Core 0 I t) I

Total valid credits 20

N S-309 Comprehensive viva-voce exam Vi11ua] credits l .l

Toial credits for Third Semester (valid Credits+ Virtual Credils) z1

FOURTH NS-401 Clinical Neurochemistry and

Neuropathology

Core l 0 tl

NS-402 Practical Core 0 0 3

NS-403 Proiect Core tl 0 0 t2

NS-404 e..sig,rrremiPe.sonolity and skill
development

Clore 0 0 I I

NS-405 Serrinar-lV Core 0 0

Total valid credi ts 20

NS-406 Comprehensive viva-voce exam Vidual credits

iotat 
"redits 

for Fourth Semester (Valid Credits+ Virtual Credits) 21

v -g1ro\-
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JIWAJI UNIVERSITY. GWALIOR
MASTER OF SCIENCE (M.Sc.) IN NEUROSCIENCE

Goolond Objectives:
ThemojorgooofintroducingoM.sc.Neurosciencecourseisfordeve]opmentofiroined

fnonpower hoving o"brood overview oilhe dlfferenl ospecis of neuroscience. i is pionned io ieoch this

q6urssqlihepo"slgroduoieevel.imporlinglhebroodperspectiveofthedifferentdisciplines'which
ccmorlse neuroscience over o iwo_yeor period.
The Troining:

lls hoped ihol ihe M.Sc. Neurosclence progromme would offer lroining in neuroscience io
groduoier who would then be we I equlpped to toke up thelr Ph.D. work in specific oreos of broin reseorch

ihe sludenis wiih o M.Sc. in Neurosclence Degree wou d hove ocquked ihe bosic knowledge in moior

dGcipines of neuroscience. such os neuroonolomy, neurophysiology, neurochernislry' rno eculor

neurobiology. neurogenelics, cognltive neuTosclence ond ihe knowledge of worki.g of moior, sensory ond
regulolory iysiems. T-he development ond regenerolion of the broin os well os the know edge in botics of

cL ico neuroscience in terrns of diseoses ond diognostic iools wouLd oLso be provided. The studenh would

olso ocquire proclicoi knowledge in the obove ospects os well os in reseorch methodology ond
cornpuloliono skilLs.

SYttABUS (2020-2022)

Mosler of Science in Neuroscience course sho lcomprise of four semesiers of six monihs dL.lroiion

eoch. The following is o summory of ihe couae, which is fo owed by detoiled descriptionsl
M.Sc. Neuroscience: Theory ond Procllcol Coures*
Semesler-l
Code Title
NS/lOl Ce I Biology ond Neuron Orgonizolion
NS/102 Neuroonotomy
NS/ 103 Genetics ond Mo ecu or Blo ogy
NS/104 Loborolory Tools ond Techniques
NS/ 105 ProclicolCell Biology& Genelics
NS/ 106 Prociico Neuroonoiomy
NS/107 Ass gnrnenl/Personoliiy ond skildevelopment
NS/ 108 Seminor'
NS/ 109 Comprehensive Vivo voce exom

Semester-ll
Code Title
Ns/201 Biochemistry
NS/202 Neurochemisiry
NS/203 Deve opmeniol Neurobiology
NS/204 Ce lulor Neurophysio ogy ond Biophysics
NS/205 Prociico -Blochernhlry ond MolecL.Jlor Bio ogy
NS/206 ProcticolNeurophysiology
NS/207 Assignmeni/Persono ity ond skill deve opmeni
NS/208 Seminor-l
N5/209 CornprehensiveVlvo-voceexom

Semester-lll
Code Tltle
NS/301 lrnmuno ogy
NS/302 Syslems Neuroscience- : Sensory ond MotorSystems
NS/303 Sysleras Neuroscience_ L: Reguloiory Syslem
\'/ 1Oa Be-o.io. o.d Cog-il'!e Neurosc e"ce
NS/305 ProclicoiNeuropoihology
NS/306 Proclico -Behovior biology
\S/307 Ass gnl..eni/Pe6onoliiy ond skil developrnenl
NS/308 Semlnor ll

NS/309 Comprehensivevivo-voceexom

SemesierlV
Code ]itle
N5/401 C inicol Neurochemislry ond Neuropoihology

Credllr
3
3
3
3
3
3
I

1

Totol= 24

credils
3
3
3
3
3
3
I

1

4
lolol= 24

Credits
3
3
3
3
3
3
I

l

4

Tolol= 24

Credils
3

NS/402 Proclicol 3

NS/403 Projeci
NS/404 Assignmenl/Persono iiy ond skiil development
NS/405 Serninor-lv
NS/406 Comprehenslvevivo'voceexom

Tolol=

l2
I

1

24
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Deioiled Svllobus (2020-2022)

Semester-l (CIedits 24)

NS/lOl:@ credits=3
Note: Neurons contoin ihe some introcellulor cornponenls, os do olher celt Underslondlng or broin

funcllon would obsoluleLy need o cleor underslonding of ihe celulor oncl molecuor orgonllolion oi
neuTons ond g io qs unlis. Thus in lhls poper the sludenl ls expecled io leorn in grecler delols lhe sLrl)

ceJlulor ond molecu or orgonizoiion ofneurons ond gio The poper io b'e ioughl in oboul 40leclur-aseoc'
of 90 minuies durotion. ln view oi ihe explosion of knowledge in cel Biology we hove lried lo deroi oui lhe

imporionl ospecis in eoch iopic io eosly confine to o llmii in leoching.

Membrqne Siruclure ond Function, siruciurol models; Composiiion ond dynomics
Tronspori of ions ond mocromolecules; Pumps, corriers ond chonnels
Endo- ond exocytosh; Membrone corbohydroies ond their significonce ;n ce Lror

'eco9_il'on:Ce lulo' J-nclio's ono odhesio 5

NLlcleut - Skuclure ond funclion of nucleor envelope lomino ond nuceousi
Mocromolecu or lrofflcking; Chromotin orgonizotion ond pockoging

Cellcycle ond conlrol mechonisrns
Mitochondrio - Slruciure; Orgonizoiion of respkolory choin compexes; ATP synthosei

Siruciurejunction relolionshio; Milochondriol DNA ond mole tteri iiy
Siruciure ond funclion of Go gi opporoius, lysosomes ond endop osmlc relicL-riUrn

Orgonizolion ond role of microtubu es ond microfiloment5; Ce I shope ond moilllty

Aciin-binding proleins ond lheir significonce; Musce orgonlzollon ond Funclion; Moecuor
moiors: lniermediole filoments; Exiroce lulor mokix in onimols

Unitlll
I0. An overview of ihe nervous sysiem
ll.Neurons:lnkoduciionloneuronsTheNeuronDoclrine,NitslondGolgisioinsComponeni!

of neuron5
12. Cytology of neurons, C ossificotion ond lypes of neurons

13. Dendrites slruciure ond function, Axons siructure ond funclionol ospecls, myelinolion oncl

synopses
Unlt-lV

14. Giq cells: Slruciure ond funclion of gliol cells, Dlfferenl iypes ol gllol cells: osirocyles

oligodendrocyies ond Schwonn cells
15. Tyaes of ostrocytes - type | & ll oslrocyies, flbrous ond prolopotmlc ostrocyles' rnporlonce

of ostrocyies in g ulomoie rneiobolism ond blood b'roln borrier
16, Funciions of olher gliolcells: oligodendrocyie ond microgliqlcels, Microgliol phenolvpes

I7. Overview of gliol ond neuronol relolionship in ihe CNS

I8. Gliol -neuronol inierp oy in the CNS

Suooerted Books:
l. Siegel, Bosic Neurochemisiry (Brh Edition) Acodemic Press,20l5

2. A bertes, Moleculor BioLogy of the Ce I (6rh Edilion) Gonond Sclence' 201 5

3. Kondel, Principles of Neurolscience (5rh edilion), McGrow Hil' 2013

4. Verkhrotsky, GLio Neurobiology, A Text Book, WiLey, 2007

Unit-l
t.
2.
3.

4.

Unit-ll
5.
6.

7.

8.
9.

NS/I 02:NEUROANAIOMY Credils=3

Note:lt]sexpectedihotosludentofM.sc,NeuroscienceshoudhovebosicUnderslondngoflhe
onoiomicojorgonizolionofthenervoussystemduringihelsemeslelsothqihe/she]sobleloCorreiole
the funciionol ospectt in subsequenl sloget of leorning

Unit-l
L Gross onoiorny of lhe odull broin; orgonizolion of the nervous syslem

2. Subdivisions of the nervous system;Concepl of CNS, ANS & PNS

3. The scolP, sku I ond menlnges
4. Cerebrospinol fluid
5. Constituil;n of CNS: Overview; Neuronol e ements, bqsic clrculi' synoplic ocfion' dendrllic

properties ond lunclionol operoiion ofoxons
Unll.ll:-7 

Peripherol nervous svsiem: Generol orgonizoiion; nerves, rools ond gong io; sensory endings

z. soinof aora, cro$ onoi6my, iniernoi sltuclure, lrocis of the oscending ond descending

fibers, spino reflexes
B. Broinstern: Medullo oblongolo, pons, lourth veniricie' Midbroin' nucei ond trocls reiicuor

formoiion
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9. Cronio nerves: Funclionol ospech, c ossiflcofion of cro niol ond spinol nerve components
Unit-lll

10. Neuronol eemenh, bosic circuit, synopiic oclion, dendriiic propedies ond iuncliono
operolion ofllqlqm!!; Scherne ot tholomic orgonizolion, nuclei of the tholomus

I l. Funciionol ospects ond c osslflcoiion of cronlol ond spinol nerve components
12. NeLrronol eemenh, bosic circuit, synopiic oclion, dendritic properties ond functiono

operolion of Boso oono io: Corpus sirioium, subiho omic nucleus, substontio nigro
13. Neuronol eemenis, bosic circult, synoplic ociion, dendrilic properties ond funciiono

operolion ofcerebe lumj Gross onotomy, cerebellor cortex, cenlrol nucei, cerebelor
peduncles,funcliono onolomy of cerebellum

J4. Neurono eemenls, bosic circ!lt, synoptic oclion, dendrilic properties ond funciiono
operolion oi Cerebrolcortex: Hhtology, genero orgonizoiion, functiono ocoizolion

Unlt-lV
15. Ascending sensory pothwoys; Descending nrolor pothwoys
16. Neurono elements, bosic ckcuit, synopiic ociion, dendriiic properiies ond funclionol

operoiion of Audilory sysiem
17. Neuronol elements, bosic circuit, synoptic oclion, dendriiic properiies ond funclionol

operotion of Visuol sysiem
lB. Neuronol eements, bosic circuit, synopiic oclion, dendritic properiies ond funclionol

operolion of oLfoclory syslem qnd Limbic system

Suooested Books:
L .John A. Kierrno n, Borr's ihe Hurnon Nervous Syslem (l 01h Edition), Lippincolt-Roven, 20I 4
2. Richord S. Snell, Clinicol Neuroonolomy for the Medicol Studenh (7rh Edition) Lippincolt'

Wilioms &Wikins 2010
3. Suson Siondring (Ediior in Chlef), Groy's Neuroonolomy: The Anotornicol Bosis of Clinicol

Proclice (39rh Ediiion), E sevler, 2005
4. M..l.T. Fltzgerold, Clinico Neuroonolomy & Re oied Neuroscience (s'hEdition) CRC Press, 2007
5. Woier. J. Hende mon, Atlos of Funclionol Neuroonoiomy, CRC Press, 2000

NS/]o3:GENELCS AND MOIECULAR EIOLOGy Credlls=3
Nole: Curreni odvonces in moeculor neurobioogy ond genelics hove encouroged the neurobiologisls lo
moke skides in reveoling more oboul gene expression in nervous sysiern, elucidoiing nervous system
deve opmenl ond understonding the geneiic bosh of diseoses offeciing humon behoviour. with the belief
ihol ihere is o moleculor bosis for memory, behoviour ond menlol obililies, in oboul 40 leclures ihe bosics
of genelics ond rnoleculor bioLogy sholl be tought to ihe studenis in this poper.

Unil-l
L lnkoduciion io genellcs;Roie of genetics in medicine; Mendel's lows of inheritonce; Linkoge,

cross'ng over ond ch'omoso..e .ropping
2. Muloiions; Oncogenes ond Tumor suppressor genes: Nonsense, mhsense ond point

o'ruiolions;lnlrogenic ond nfergenic sLrppressionj Frome shifl mulotions; PhysicoL, chemicol
ond biologicol mLrtogehs

3. Tronsposilion - Tronsposob,e genelic eemenh in prokoryotes ond eukoryotes; Mechonisrns of
ironsposilion; Role of ironsposons in muiolion

4. Virol ond ce lulor oncogenesj TLlmor suppressor genes from humons; SlrLrcture, function ond
mechonism of oction of pRB ond p53tumor suppressor proleins

5. Activollon of oncogenes ond dorninont negolive effect; Suppression of lumor suppressor
genes; Oncogenes os lro nscriplionol ocfivolors

Unii-ll
6. Orgonizolion of bocterio genome; DNA o s genetic moteriol; Struciure of DNA; Structure of

eukoryoilc chromosoraes
7. Role of nuc eor moirix in chromosome orgonizolion ond funclion; Molrix bioding proleinsi

Heierochromolln ond Euchromotin
8 DNA re-ossocioiion kinelics (Coi curve onolysis): Repetitive ond unique sequences: Kinellcs

ond sequence cornplexilies; Sote liie DNA; DNA melling ond buoyont densiiy; Pocking ond
orgonizolion of chromoiin; Nucleosome phosing; DNose lhypersensilive regions;DNA
melhylotion & lrnprinUng

9. DNA Replicolion; Repoir & Recornbinoiion: Concepis of rep icofion iniiiofion, elongotion ond
lerminotion in prokoryoies ond eukoryoiesi Enzymes ond occessory proleins involved in DNA
replicoiion; Fide iiy in rep icoiioni Replicoiion of sihgle sironded circulor DNA

10. Cene siobility ond DNA repoir; DNA repoir enzyrnes: Photoreociivotion; Nucleolide excision
repoir; Misrnoich correction; 5OS repoir

Unltlll
I i . Recombinoiion: Homo ogous ond non-homo ogous recombinotion; Sile specific

recombinolion; Ho lidoy structure; Resolutioni Chi sequences in proko[yotes; Gene lorgeting;
Gene disrupiion; FLP/FRT ond CrelLox recombinotion RecA ond oiher recombinoses

12. Prokoryolic Tronscripiion & Regulotion; Promolers; Reguloiory elemenis;lronscription unit;
Consiiiulive ond lniJucii:,le promoler; Operoiors; niliotioni Aitenuoiion; Terminoiion; Rho-

niversity, Gwalior
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dependent ond independent lerminotion; Anti-iermlnoiion j TronscrlpJiono regu oiion;

Positive ond negotive reguLolion
Operon concepli Regulolion of ironscrlplion of loc, irp, oro, his, ond go operon5l
Tronscriptionol control in lombdo phqge;Ironscripi processing; Processing of lRNA on'l rRNA

Eukoryoiic ironscriplion ond regulotioni RNA po ymerose sirucilrre ond ossemb y; RNA

polymerose , ll, lll; Eukoryotic pronroiers ond enhoncers; Generol TronscripJion 'oclors: IATA

binding protelns (TBP) ond TBP ossocioled foctors {TAF); Aclivolors ond repressors

Tronscriptioninilioiion,elongotionondierrninolionIAciivolionondrepression]Tron5cripl]ono
ond posl-tronscripllonol gene silencing; Expresslon ond processing of heterogeneous rruc eor

RNA, tRNA, rRNAr 5'-Coplormoiioni 3''end processing ond polyodenylotioni Sp icing: RNA

ediiing; Nucleor exporl of mRNA; mRNA slobllity; CoioLytic RNA

Trons 6lion & Tronsport: Tronslolion mochineryi Mechonism of lniliolion, elongol on o 10

terminotion, Ribosome; Composilion ond ossembly of Proiein synlhesis

Co- ond posi-ironslotionol rnodificoiionsi Tronspod of proleint ond molecu or choperones:

Protein siobility; Proteln iurnover ond degrodolion
UniveAol geneic codei Degenerocy of codons; lerminolion codonsi sooccepl ngtliNAi

wobbLe hypothesis; Geneiic code in rnilochondrio

suooested Books:
l, Sirnmons, Principles of Genelics (7rh Ediiion), wiley, 201 I

2, Strickberger, Genelics (3'd Ediiion), PHP Press,2008

3. Alberies, Moleculor Biology of ihe Cel (5rh Edition) Godond Science' 2008

4- Lewin, Genes x, Jones & Bod eit, 2011

.5 Griffiihs & Miler, lnkoduction to Geneiic Anolysh (B'h Edition)' Freernon' 2005

6. Lodish, MoLeculor Cell Biology (6'h Edition) Freemon, 2008

7. Smilh, Elements of Moleculor Neurobiology, wiley, 2002

N5/104: LABORATORY IOOTS AND TECHN/QUES Credlts"3

Noi": fn"-E i-ilEE..tiu" oi ihe coune is io deve op iroined monpower ihol would loke up lhe

anorLnge,',or neuroscience reseorch. ln vlew of ihis seleciive rnethods in neurob otoqy reseorch hove

oeen inZluded ln ihis poper so lhoi the sludent will hove o feel of the coniemporory iechnlques ond ih*^

mllnods emptoyed in neurobio ogy reseorch. They wi I be ioughl oboui ihe princip es ond opp icolions cf

such methods. Fiowever, extensive detoils wiih wide ronge of exomples shoLl be ovolded

Unit.l--_i principles of fixqiion ond sioining of nervous tissue; Methods of iissue processlng for micrcion'y

cryotomY ond vibroiomY
2 Golgiond other impregnolion rnelhods
3. mmunocyiochernisiry:Principlesondopplicollons
4. Bosic concepis of microscopy stereology ond imoge onolysis; Principles ond opp icolions of

confocoL microscoPY
5. Principles ond opplicotions of fluorescence microscopy' sconnlng ond lTonsmisslon eleckon

micro5copy
Unilll-J Tools in electrophysiologicol sludles of ihe broin in onimo s

7. Different types of mozes ond their opplicotion in siudies on behovlor' eorning ond memory' 
onJ.ogniiiu. ospech of onimols: Animol octivity monltoring' Rolorod' grip slrenglh meler:

Poin sensitivity iesting wiih the help of toil-flick insirument ond pow lesi

8. Speclroscopy Techniques: UV, visible Speciroscopy; Fluorescence: M5' NMR

s. ihio-otogr;pnv Technlques: Chromotogrophic melhods for mocrornoLecule seporolion- TLC

ond Poper chrornologrophy; Gel perm6otion' lon exchonge' Hydrophobic Reverse phose

qnd Affinity chromologrophv; HPLC ond FPLC

lO. E ectrophorelic technlques:' Theory ond opplicollon of Polyocryomide ond Agorose ge

electrophoresis ond briei ldeo obout other types of eleclrophoresis

Unit-!ll--Tt. 
Centrifugotion: Principle ond lypes of cenirifuges ond their opplicoiions

12. Recomb]noni DNA technology: Preporoiion ofrecombinonl DNA (Gene cloningl

13. preporolion of genomic 
";cj-"-ONi 

ibrories, Genero ideo of expression llbrqry; screenlng o'

gene librories
14. iaethods in qene qnolysis: Hybrldizolion iechniques; Soulhern' Norihern' western' Dol ond slol

o,or5 ono rn silU h,/orio,zolion

15. GeneroLideo of DN,l sequ-encing, chromosome wolklng, fool prlnl]ng' RF P ond finger pr]nl]ng

Unit-lV--l6. tmoging lechniques: MRl, PET, SPECT' MRUFMRI

t i. prinJipE ot .rperimentol design; Co leclion of doto' sompling ond presenloilon of dolo

5lol s'icol lobles chorl5 ond g'optss

lB. Centering 
"onrtonl 

onO in3iileqsuremenls: Meon' medion ond mode; MeosuTemenl ol

vqrlob,iliry; like deviotion, siondord devioiion' stondord e(or' etc'

13.

14.

Unit.lV
15.

)6.

17.

]8,
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lg.Testsofsigniliconce:studenlt.test,Chi.sqUoretest;ANoVA-onewoyondl.^/o.woy;
Coefticleni of corre olion ond regresslon

Suooesled Text Books
I wilLlorns & wolker, ProcncolBiochemlsiry (5h Edliion) Cornbridg-e' 2000

2. Plummer, Procllcol Blochemlslry (3'd Edilion)' Tolo Mccrow^Hil' 2004

L r.t,"o.r physrco B oc^e'-1isl-y (2 oEdrrio'). Freen"o^ 
'':-1"--,...

4. Boncroft Theory ond Proctice oiHislologicol TechnLquet (TrhEdillon)'

, :,:"J;*'"JBTI'J," ,13j,'n, rn'rose Processins ond Quontiiotive' lmose Anorvsis ln

Blornedlcol Reseorch
6. C;hen & wilkin, Neurol Cel CL'rlture' oUP' 1996

i. foinori, nereo,cn Methodologv (2"d Edilion)-New Age 2005

g 
^,ao"ojon. 

g,os of s ics l8r Ld'lion) Jo/oee 2016

i. BGe,is, scienct a TechnlcoL wr;ling (2"d Edition) Roulledge' 2001

I 
o. per. ' o-. t'nm-no*isloche'ois 'v scion- 2007- 

-
tl. pi. gisen, roool.otory Proiocols in Applied Life Scrences' CPC 2014

I2 P.s Blsen& Aniono snottJlniioo'iiion lo nslrumenlollon ln Llfe science' CRC 20I3

NS I Os:PRACTICAI' CELl' BiOl'OGy AND GENEIICS -.^tt"OtO='l. Histology: Generol meih;-sl Hemoioxylln & Eosin sloinlng' cretyl violei (Nissl) stoining

r nlsiocnlmicot demonsirolion of ihe foLlowing in broin iissue:

o) LiPlds
b) Proteins
c) corbohYdrotes
d) EnzYrnes ond
e) Nuclelc ocids

4. Golgl technlque for nerve fibers

S. m-"unocyiocf,emisiry: TissLre processing' lmmunoenzymo, licmelhods

o pr161954qncg'nic'oscoo\ ond:.111'nofuoresce^ce'lelioos
i. Stray of p",rnon"nl slides ond eleclron microglophs

8. Study of milolic chromosomes from rol bone morrow

9. Sludy of po ylene chromosomes ln Chironomous/Blow Fly lorvoe elc'

NS/l o6:PRACTICAL-NEUROANAIoMy credlts=3

L Dlssecllon of nervous systern in inverlebroies ond veriebroles

z. niti.ition or n.tuous syslem of rot os experimenlol model

3. Procedure for removol <>i ;t;";-;;1t of b'roin in roi ond olher experimenlol onimols

for furlher siudY
4. PerfLlsionlechniques
s. iio""tting 

"na 
h"ndling of tissue for microonolomy of broin

6. MicrotomY/CryotomY/VibrotomY
z. SiuOv ot gioss onolomy ond pre-dissecled humon broin

NS/l07:ASSIGNMENT/PERSONALITYANDSKILtDEVEI"OPMENT 
Credlts=1

Communicotlon Skills
Process ol communlcolion
i;;;;;;;i;ii".ii,,e communlcorion seilrng cleor gooLs for cornmunicolion: Delermininq oulcomes

o dreru 1s: lnillollng co..unl.oiiory' eiJ Jit''9 tL"rioo*ns *nlr" communicoling; creoiing vo ue in

Conversollon: Borriers io efleciive communicilon: Non-uerb'ol communlcolion- lnierpreting non verbol

cLresr mporlonce oi bodY longuog;' Power of eifective isieningj recognizing cullurol diflerences

Texls/Re{erences
l. uJn." riltnno o"O N P. Singh. Speoking English effeciively' Mocmillon' 2003'

Credlts=l

Credits=4

Ns/lo8: !!ld!!lA8:l

NS/109: COMPREHENSIVE VIVA.VOCE EXAM
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Semestel-ll (Credits=24)

NS/201: BIOCHEM,STRY Credils=3

Noie: Here we oirn io lei the studenls leorn the longuoge of biochemistry' gei o bo once Lrnderslonding of

i;,-;;;;;;.,, 
-.;;;i;oi 

onJ uiologitoiJioptnru' i oil-or"tules ihelr re-ociivirv ond porhwovs in which

they operote, gel exposed to ihe themes;eloted lo e!olulion' dynomlct' requloUon ond ihe blochemicoi

relotionship between ihe ,tr,.l,'" oni i*Jiioi trte iopitt io be iolJghi in o rnonner ihol the opporiunllv

in idenlliying gops ln our knowfeoge w;iJh co; chollenge the fulure generotion of neuroscienllsts ln beller

unJ.oio"ai"6 ot tr'," biochemicoiospecis in reloiion io broin funcilon ond disorde6'

Unit'l
l. Chemicol bosis ot lte; Composlion of livlng moiter; Woier properlles' pH lonizollon ooo

hydrophoblcity; BiomolecLrlor hierorchy

2. Mocromolecules: Moteculor ossemblles; StruciureJunciion reloiionshlps

3_ Amino ocids - structrre 
"oioiicrionoi group propeales; Pepildes ond covolent 5huclure oi

proieins
4. Elucidoiion of primory ond higher order siruciures; Evolulion of proleln slruclure

5. sklciure+unction ,.loti;;i;;'i; itJieipioreins rlte tioonuc eose A 
"vos 

obln' hernoglobin

chYmoiryPsin etc.

'*;l ,nrrrn. cotolysit - generol principLes of cotolysis; Quoniiiolion of enzyme ociivilv ond

7.

B.

9.
Unit-lll

10.

]].
)2.
13.

efticiencyt^-"^^ '6^'^'tatiadti^n on'i Michoells Menlen kinelics; Relevonce of enzyrnes ln rneloboilc

il1,,.i.". ..*.t1.". inhlbillon ond covolent modificotion; single subslroie enzymes

's'":# 1;;.'il"j p.iv*..n<l"otti tuitobiLiiv in ihe coniexi of their differenl funciions-

ce't-lor s"ucl-re, enelg/ s'o'oge. tgnoll'g
G,ycosy.o'on ot ol*er b'omo,ec- es _ 9'vcoprolerns ono I vcol'prur

Lipids _ structure ond properlies of lmportonl members of sloroge ond memi)rone liplds:

llooorotelns
gio-"ao,onu orgon'zollo^ sioeo^e55 o o iunci on

n 
-arnlio"a 

oa""ir ptoleins ' siruclure' properles ond funclron lron5oorl.phenorneno

Nrrcleosides, nuceolldes nuctelc ocios 
---sl'ui 

iuie' olverslty oncl fLlnclror 5equencng' Br ef

overview of cenkol dogmo
Unit.lv

14. B;oenerge' caoos c orr_c p'es: Eq' ilb io ond co'cepl of lr-ee ene'g\ Co_pLed p'oce 'e
lS. GtTcol,ic oorhwoY; /'eb'' ' 're Ox'ool ve pLospr.orylo ron

I6. Elucidoiion of metoOolic poii'r*oys; foglc ond integroiion of cenirol meioil'o ism

ii. Ent.vZ u*ll ot ,o,ious biomo ecules from cenlrol polhwovs

tb. iiini,ipi", or -.robolic regutoiion: RegutoJory sleps; slgnols ond second rnessengert

Suooested Eooks:
i-iEllonT Coi p,inciples of Blochemistry (5r'' Edilion)' lreemon 2008

i. vouiLvoef, aio"nemistry (4rh edition)' wilev Press' 2006

5. i'|.v.. e'o.n.-it'n/ (6 - Eoiron)' w d Lre"'9n-2991--- 
^-^ "^, ,4. P.S. B:se.. -ooo'oro'y oroloco,s in Apoled L'le Scrences' ( \L zu L '

5. P s. Eisen& Anjono sno'nnoiiitoo'iiion io Inslrumenioiion in Life Sclences' CRC 2013

NS/2o2:NEUROCHEMI5IRY Credits=3

Note: The topics included in nerlrochemislry ore in llne wiih lhe neurochemislry curricu um developed by o

gro-p ot Ne,Jrocle-nisls oI o con_e e tt'olg";]ii"o f""nt o'r'oose ond l'Joseo' enl ' ooo eo $ '5 e\c '

new eclrion o'Bosic Ne-ocne'nr', or-ii"i"i f''t pooe'5 opproo'iore.lor oo5-9'roJoe 't e"' I

ne-,oscie'ce e^pected Io rou" up 't'JJ'tlit "oot'' 
o'to' o{'euro'c'e'ce lo De ! o'e'eo ' ok-'ou' au

clqsses of 90 minuies du,oilon tt ls e*peiie-o tlot if''" tf uOtnrt *ould leorn the t-'oslcs of neurochemlstrv'

Unil'l

-1. 
SYnop'ic lonsm'ssro^ ond cellu'o' s;9^ol:49' q^ o!e'view.,. ,..

2. Acetvlcholine: Cnt'nit"v] 
'lv''fl'tJ'l'' 

iroiooi ona re 
39s,e,|llolinlc 

ond muscorinic receplcrs

3. Coiecholomine: e;osyn reJls' sroioge ond releose;Dopomlne' odreneTglc receplor!

4. seroloninl synlhtsi'' o<:ilo"n onJ-oiti'tuhon; Ro e of serotonin recepiors in behovlor

5. Excilotory omincl o"io tJ"'illii"it' sv"lnesjs' meiooollsm' disiribulion ond recepior subivpes

Unit-ll
'- Histomine: Dynomics' moleculor sites ond oclion in ihe CNS ^ '

7. GABA, glvcine: Svntr'tutli JJtt" ono teleose; Recepiors oi'GABA and glYcine

8. Neuropeptide n"u'ouon' '''G''i 
eiotynlhesls' funciion reguloiion ond receplors

9. opioid peplide ond ;J "'i" 
#;;it;;' 

-t;nt'"ut 
-"[ooLo.,l' d]sirlbution ond recepror

subiYPes

r4\d-
niversitY,
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Unit-lll

-lO CSf ; ul.ro"irculoiion ond b'lood broln ond CSF borriers

I L lniroce lulor slgnoling: G Proteins ond second messengers

12. Metobolisnr: Energy melobolism of lhe broin; Hypoxic-schemic broin injury ond oxldoiive

siress
l3 Melobo ic encePholoPolhles

UnitlV
I 4 Eicosonoids, docosonoids, plole ef'ociivoting foctor ond inflommotion

15. Mechonism of oclion of drugs
16. Drug oddiciion, drug obuse ond odverse drug reociion
17. Neuroendocrinologyof behoviour
lB. ApoPlosh ond necros s

Text Books
L seget, eotlc Neurochemisiry (Blh Edillon) Acodemic Press' 2015

2. Friefelder:ProcticolBiochemistry
3. Konde , Principles of Neurol Science (5rh edillon), Mccrow Hill' 2013

4. Squire, Fundomenlol Neuroscience (41h Edilion), Ehevier' 2013

NS/203: DEVEIOPMENIAI NEUROE,OIoGY Credils=3

Nole: The oim of this poper is to provide o conlen.porory overview of neurol developmenl lo ihe

poslgrodUotesiUdeniswhobynowsholhovesomebockgroundinthefieldsofn']odernbioogyingenero
ond;eurobio ogy ln porlicuLor. The lopics ore so included lo !nderstond ihe construction of broin in on

tntegrolea serieiof evenis beginning ;ilh ihe decision of few eorly ernbryonic cells to oci os progenitors of

rn" ieiuo,,s syste-, 1.e., from l-ne formolion of ihe neurot poie to buitt up of cornplicoted neuronol circuilry

dUr]ngembryogenesisondposinotoll]fe'Theteochingsho]lrongefrombosicsofembryonicdeVeopment
io developmenlol genetics.

Unit-l
t.
2-.

3.

geneS
7. Dorsol-venhol Polority in ihe

iLlbe ond neurolcresl

Eorly embryology of melozoons: cleovoge forrnoiion ot blosiulo ond gostrulo

Der voiion of n6urol lissLre ond eorly neuro morphogenesk in verlebroies ond invedebroles

Neurol lndLrclioni lnlerociions with neighboring iissues in moking neurol iissue ond lhe

orgonizer concepi, Moleculor nolure of lhe NeuroL inducer, Conservolion of neLJro

iniuclion, lnterociions omong lhe eciodermolcells in controlLlng neuroblost segregollon

eoli"rnlng. polorliy ond selmentoton of ihe nervous syslern: Regionol identiiy of the

nervous syslem, The onlerior_posierior oxis ond Hox genes

Signo ing rnolecules lhoi potlern lhe onierior-posierior oxis in veriebroles: heods or loils

Orgonizing centers in the developing broin, Forebroin developmenl, prosomeres ond Pox

5.
Unit-ll

6.

neurol lube, Potterning of the cerebrol corlex Dorsol Neurol

celuor ond molecuor mechonisrns describing the8. Genesis ond migrotion of neuTons;
generoiion of oppropriote numbel of neurons ond glio from neurono precursors

9. 6enerollon of neurons ond glio ond coniro of neuronol ond g iol cell popLl oiion

lO. Hislogenesit oi cerebrol coriex ond cerebellor coriex, Moleculor mechonhms of neuronol

niigroilon in PNS ond CNS

Unlt-lll
I L Neurogenesis in posi'embryonic ond odu t oge
12. Neuroiol delerminotion ond differentloiion: Tronsc1pllono hierorchies in invoriont lineoges ln

C. elegons; Spoiiol ond lemporo coordinoies of delerminolion ond Drosophilo CNS

neL.lroblosi segregolion
13. Asyrnmeiric c;ll iiuision ond osymmeirlc fole, specificofion ond differentioiion of vedebroie

neurqlcresls
14. Nolurolly occurring Neuronol deolh during developmeni: iorgel dependenl ond innervotion

dependenl neurono deolh, lnlrocellu oFslgno ing polhwoys ihot mediole deolh
15. Neurokoohlc foclors: Neurotrophlns ond iheir recepiors, nlroce lL'J or signoling pothwoys

lhol medlole cel survivol
Unit-lV---i7 ,l"on gro*ih, polh finding ond nerve pollerns: G[owih Cone, Dynomic cyioskeleton' oxonol

nouigilion ond oxon elongolion, Directionol lnformolion lo growih cones: cell odhesion

mole;ules, repulsive guidonce, chemoioxis grodienls ond other guidonce rnoLec!Les; Torgel

recognilion ond Torgel selection
tz. Synoise formoiion;nd eliminolion: lniliolion of synopiic contocls, 9ruclure ond funcilon of

newly formed synopses Presynoptic ond po(synoplic elemenls, synopse elifiiinotion

lB. Expe;ience ond Reflnement of sYnoptic conneciions, Reorongemenl of developing

neurono I conneclions: Synoplic reorrongement in dilferenl ports of lhe neNous sysiem
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19. Denervoiion ond regenerotion of synoplic connections; Effecis of Denervoiion on lhe
posisynoplic cell; Denervotion super,sensiliviiy, susceplibilily io innervotion, qnd oxonot
sProuiing

20. Repoking the domoged broin; Regenerotion of cenlrol ond peripherol oxons in mo..rnotlon
nervous syslem

Suooesled Eooks:
L So nes, Deve opmenl of lhe Nervous System (3d Edition), Acod emlc Press, 201 2
2. SqLlire, Fundomeniol Neuroscience {4rh Ediilon ), E sevier, 201 3
3. Kondel, Princip es of Neurol Science (5'h edilion), Mccrow Hi l. 2013
4. Gi berl, Developmeniol Blo ogy (l I rh edition) Sinouer Pu blicolion. 20I 6

NS/204: CEl.l.UtAR NEUROPHYSIOTOGy AND SiOPHyS/CS Credits=3

Nole: This poper is expecled lo present bolh ihe esloblished bockground ond ihe imporlonl developmenls
in broin reseorch. The topics to be covered in o conclse enolgh monners so lhol ihe fundcrftienlols ore
obsorbed by o non-speciolized sludenl coming from o non bioogy or blology bockground wlih in the
limited lerm of 90 doys teoching, ossuming thot ihe sludenl hos no prior know edge of neuroonolomy oi
neurophysiology. The leoching i5 io be conied oul in o monner lhol lhe sludents underslond the solld focls
ond hove on etfective broin storming io stimu ole ideos in broin reseorch on problems slill unsolved.

Unit-l
l. Eleclricol properlies of exciioble membrone5; Bosic eleclriciiy ond eleciric circuits
2. Neurons os conductors of eleciriciiy, equivolenl circuil represenloiion
3. Electricol propedies of exciioble membrones: Membrone conducionce, ineor ond

nonlineor rrernbrone, ionlc conducionce, current-vo ioge relolions
4. lon movemenl in excitobe cells: Physico lows, Nernsi'Plonck Equolion, octive tronsport of

ions, movemeni of ions ocross biologicol rnembrongs
5. Membrone potenliol ond role of sodium ond polotrium pumps

Unit.ll
6. Neuro/ Signo/srOverview of Neurons, Synopses ond Networks
7. Siimu us ) Sensory Perceplion ) Moior Aciion / Higher Broin Funclicn
B. Chemicol ond Electricol Signoling Wiihln o Circuil; Meihods io Record E eclrico Acllv ly o,o

Neuron
9. Action poteniio, non-goied ion chonnels ond generolion of ocllon poteniiol

Unit-lll
10, Electricol properties of neurons, quonlitollve modes of simulolions, Hodgkin

qnolysis of squid gioni oxon: volioge-clomp experimenls
ll. Voltoge goied chonne s;Biophyricol, biochemlco ond moeculor properiies

goied chonne s

12. Synoplic vesicles, Principles oi synoptic ironsmission: E eciricol ond chemlcol synops-^s
13. Colciurn hypolhesis: Conko of konsmiller releose

Unit-lV
14. Synihesis ond trofficking of neurono proieins
15. Synopiic lronsmission ol nerye-muscle synopses
16. Synopiic lronsmission ol ceniro rynopses
17. Ligond goted chonnels
18. Second messengers ond synopiic ironsmission

Suoqesled book5i
l. Squire, Fundomenlol Neuroscience {4rh Edition), Elsevier, 2013
2. Kondel, Princip es ol Neurol science {sih edilion), Mccrow Hlll, 2013

3. Duchene E. Hoines, Fundornenlol Neuroscience for Bosic & C inico App icollons (3'd Edilion)
Churchill Livingstone, 2006

4. Beor, Neuroscience-Exp oring lhe Broin (3'd Ediiion), Lippincoll, 2007

NS/205r @ credils=3
l. Hondling of iissue for biochemicoL onolysis
2. Delqied methods for preporoilon of buffers ond solutions wilh specio ollenlion lo norn ollty

mo oriiy, etc.
3, Quontiiotive estimolion of proielns ond corbohydroies in broin llssues

4. Electrophoresis/SDSPAGE
5. Demonsirotion qnd onolysis of biomo ecules using TLC/Poper chromoiogrophy
6. so olion ond purlflcotion of DNA ond/or RNA ond eslimoiion of ihek concenlrolion ono puriiy

check using UV-spectrophotomeler
7. ReslriclionDigesiion
8, Plosmid preporotion
9. Ligotion

& Huxley s

oi volloge
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10. Gene c oning rneihods

NS /206: PRACIICAL-NEUROPHvSIOTOGY

N5/208 SEMTNAR-fl

N5/209 COMPREHENSIVE VIVA.VOCE EXAM

&-

Credlls=3

I . Acquisilion of doto for vorious physiologicol porometers using Biopoc Electrophysio ogico
recording setup:
ol EEG
b) ECG
c) EMG, EOG
d) Heorl roie. respkotion, pu se role, heort sound, elc.

2. Io determine poln sensitiviiy in roilrnice using Toil-Flick Anolgesio meler ond Pow lest
opporolus

3. To leorn ihe use of Slereotoxic inskument for neuroscience reseorch
4 Demonsirolion of boso meloi)olic role
5. Effecl of vorious neuroironsmiiiers on fish me onophores
6. Phormocologicolexperimenhonmelonophores

N5/207:ASSIGNMENT/PERSONAIITYANDSKIttDEVEIOPMENT Credils=l
Presenloiion skillt
Formol presenlolion skills; Preporing ond preseniing using Over Heod Projector, Power Point;
Defendinglnieffogolion; Scieniific posler preporoiion & preseniotion; PorUcipoting in group
discussions

Credlls=l

Credits=4

Jiwaji University, Gwalior 10
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Semesler.lll (Credils=24)

NS/301:,MMUNOLOGY Credits=3
Noie: This poper hos been designed io provide on exposure to fundomenio conceprs of imrnunorogy frorn
onolomy io clinico ospech. The siudenl is expecied io hove on undersionding of ihe subjeci to on;xiend
io be oble io comprehend ihe boses of immunoiogicor disorders in generor ond ihe broin in porricu or.

Unit-l
L lmmuno ogy- fundomeniol concepis
2. lnnoie ond ocquired immunily, componenis of innole ond ocquired immunijy3. Antibodystructure,oniigen-ontibodyinieroclions
4. Ce h ond orgons of the immune syslem ond regulqiion of immune response
5. Cel ulor bosis of odopiive immunily. B ce ond ontibodies

Unit-ll
6. Generoiion of oniibody diversity
7. T cel s; He per T cel 5 ond lymphocyiic ociivolion
8. MHC proleins
9. mmunily 1o infeclion Bocleriol, virol. fungol ond porosilic infections (wl1h exo..p es frcm

eoch groupl
Unit.lll

10. Overview of mu iiple sclerosis ond outoimmune diseose
I L Mechonisms oi neuroinf tommolion; Ro e of oslrocyles, Schwonn cel s ond microg lo12. Hypersensiiivity
13. Auloimmunity

Unlt'lV
14. Tronsplonioiion
15. Tumor immunology ond mmunodeficiency
15. Neuro-AIDS
17. lmmunolechnology: Hybridomo iechnology, Monoclonol ontibodies. Voccnes DNA

voccines
18. lmmunochemicol iechniques onligen-ontibody interociions ond vorious cellu or iechnioues

Suooested Book!:
I . Kuby tmmunotogy {Zih Edition), W.H. Freernqn, 20l3
2. Bonjomini. lrnmL.rnology (5rh editionl, Witey Liss, 2OO3
3. M. Roiii, lrnmunotogy (7rh Ediiion). Mosby pub icotion, 2006
4. .lonewoy, lmmunoblology (5rh Ediiion), Churchil Livingstone, 2OOB
5. Verkhroisky, Gliol Neurobioogy, A Text Book, Witey.2OO7

NS/302: SENSORy AND MOIOR SySrEMS Credits=3

Nole: The bosic senses-somoiic sensoiions, o foclion, vision, oudilion, eic. ot vory frorn one onoiher
However, o few fundqrnenlo rules ore folowed by lhe broin in hondling eoch of jhese dlverse mo,lo ilies.
The centro circuilry for sensory processing hos wel,orgonized mops which furlher determlne inierocuons
wiihin ond omong ihe mojor cotegories of sensolion. ln ihis poper ihe sludenis ore expecjed lo go n boslc
know edge on neurobio ogy of sensotion wilh the imporlonce of slruciL.lrejunclion retqiionships

Every conscious or unconscious behoviour is reguloted by the broin ond the spino cord bosed ono set of muscuor conlrociions. Thus undersionding of ihe spinol circuiiry ihot mokes ere.neniory refex
movemenls possible ond the woy ihe broin governs successful perforanonce of comprex molor ocis is
essentio. The studenis sholl be provided bosic overviews on sensory ond moior syslems.

Unll-l
L Sensotion ond perceplion, Orgonizolionol princip es ond coding mechonlsms oi sensory

sysiems, Sensory Receploc, poro lel processing, Cenko processing, Comrnon onolomlcol
pon

2. Sfruclure, funclion & conneciions of sensory cortex
3. Somoiosensory Systemt peripherol mechqnisms of sornoiic sensoiion, Spinol ond Broinsl_-m

componenh of sornolosensory syslern
4. Tholomic venlrobosol complex, sornolosensoay oreos of ceTebrot corl.-ox
5. 5ensory Tronsduclion: Pholohonsduclion otfoc tory lron5duc tion losje, mechonorecepiicn

Unit-ll
6. louch: Aclive ond possive iouch, properlies ond functiono feotures of mechonoreceplors
7. Primory somoiosensory coriex ond informoilon processlng on louch, representolion of borly

surfoces in ihe broin, corlico responses to slimuli
8. Poin: Nociceptors, Flow of nociceplive signo s from nociceplors io neurons in the spinol coro.

periphero ond centrol hyperolgesio, nocicepfive poihwoys io thoomus conko of pon.
opioid peptides ond endogenous poin conlro

9, ISSIC: Ioste receplors ond loste b!ds, iurnover & rep ocemenl, lnnervolion by cronloi
nerves, Flow of gustotory offerenl informotion, Exkociion of sensory informotion lLrrning ol
peripherol ioste fibers
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lO. Olfoctioni Odor slimu i Oltoctory receplor cells, Moleculor receptive Ronges of olfoctory

6.iiil-86nu",9.n.. of o fociory projections, lnformotion plocessing ond the role of

dendrodendriiic synopses in the olfoctory bulb, Olfocton/ col'ex' Vomeronosol sysiem ond

pheromones deiection in Accessory O foclory Bulb

Unlt-lll-- tL vlrion, Fundomenlo concepls in visuol physiology eye ond reiino relinol gonglion cells'

bosicretlnotcircUil,LolerolgenicUlolenUc]eUs,visUoIperceplionondgenicuodriote
polhwoy, vlsuolcoriex

12. Audilion: Ampliiude ond irequency ronges of heoring' Exlernol & rniddle eor' The Cochleo

Eii6iiory nerre Descending syslems io the periphery' Centrol Nervous Sysiem

13. Fundomenlos of ttotor Syste s: Spinol cord os cenlrol pottern generolor; Reflexes ond

locorrolion, Broin projecilons lo spino cord; Poslure ond voluntory rnovemenl' Bosol nuclei

ond cerebe lum; Focusing ond coordlnoting movemeni
14. Musc e, Molor neurons o;d Molor neLrTon pools: Skeletol muscle' Molor Uniis' Molor neuron

pools. Muscle offerenls
t5. ipinol Moior conkol, Refexes ond locomotion: Bosic Principles, Reilexes, lnterneurons

ossocioled wllh movemenls, Locomoiion
Unlt-lV---rr suprospinot Descending contro I The rnediol 'posturol,, sysiem: Ablotion ond tronseclion

studlei; Sensory informoiion obout heod poslure, Posluro reflexes of the heod ond the body'

The role of Broinsiem in controlling coordinoled posturol [eoclions' veslibulor domoge &

disorders of the Poslurol conkol
]7,Vo]UnlorvDescendinoConlroJ:CodicolpothwoysloMolorNeurons,orgonizoiionofihe

Moior cortex. Conkol of voLunlory rrovemenls by ihe molor corlex
l8.EveMovemenis:Gozesiobilizotionmechonlsms,Goze_shiftingMechonisms'theOculomolor

NUclei ond lhe exlro ocUlor fi]Uscle', The VeslibUlo.ocUlor Ref|ex, The opiokinelic sysiem,

The Soccodic System smooih pursuil, vergeonce movemenis
19. BosoL Gonglio: Anotomy of the Bosol Gongio, Signoling in Boso Gonglio' Effect of dor'oge

in behoviour, Fundorneniol Princip es of Boso Gonglio operolion
20. Cerebellurnl Anoiomy ond Phylogenetic Development of the cerebellum' Assessing

Cerebellor Funclion

Suooesled Texl Books
I Sqrire, Fundomenlol Neuroscience J4rh Edilionl, Elsevier, 2013

2. Kondel, Prlnciples oi NeurolScience (5rh edliion) McGrowHill,2013

NS/303: REGUIATORy SYSIEM C'edils=3

Note:Thispoper]sexpectedloprovideonoverviewofcenlroregLJlotionofmojorsyslemsondoUtonomic
funciions. 

'gy'tne ena of the ie;m the siudeni h expected 10 hove o bosic undersionding of the cenlrol

conirol of b;eoihing, cordiovosculor ocilviiies, circodion limings, sleep, psychosexuol developmenl' elc

Unil-l
-1. cher.ico conirol of Broin ond Behoviour:orgonizotionol principles of AduLi Hypotholomus

Role of hypolholonnus ond piluitory hormones
I-e ANS i^ -eg_lot on o, broin ond oe^ovioLr
ANS Phofnocology- Tronsmilier ond Receptor Coding
Auionomic Conirols of Horneosiosis, Hierorchicolly Orgonized CNS Circuits

The diffuse modulolory sysleffrs of lhe broin: Locus coeruleus, rophe nucleus' subsloniio

nl9ro, elc.

Nc,,rdl aonhol of lhe Breolhino:Eorv Neuroscience ond the Broinstem, Breothing & gos

exchonge, CNS & Breoihing, Respirotory Rhyihm Generotion
Sensoryinpuls ond Allered Breolhing, Modu otion of Respirolory Moior Out-pul
Suproponiine slruclures ond Breothing, Resplrolory neurons ond ihek dischorge pottern

Cordiovosculor Svsiem:Bosics of Cordiovosculor physioLogy, Sympoihetic Vosomoior Tone

tt"-,,ro Control of tleori. Cordiovosculor Homeosiosis, The Nervous System ond the Long-lerm

conkol of lhe Cordiovosculor SYsiem

2.

3.

5.

Unit-ll
6.

7.

B,

9.
10.

Unit-lll
ll. Anoiomy ond Physiology of the Broinsiem regulotory Sysiems
12. Circodion Timino:Pineol ond Cilcodlon Rhylhms, The SLJprochiosmolic Nucleus' Lighi ot the

Dominoni Slimu Lrs

13. Circodion iimings ond reproducuon, Heriiobility of Circodion Timings

14. Sex ond behovlour: Neurorrol bosis of sexuol behoviour, Sex Hormones ond Broin' The

Accessory Olfociory PolhwoY
15. SLeep ond Dreoming: The two stotes of sleep- slow wove ond ropid eye movemenl

Unit-lV

-t 
6. tr.4oiernol Slirnuloiion ond Mole Psychosexuol Development. Why ond how mole ond femole

broins differ?

{-
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17. Molivoiion & Reword: Neuro Mechonirms of Molivoiion, Dopomlne ond Lqteroi
HypoihoLomic Syndrome, Reinforcemenl Sysiem

18. Broin Aversion Syslerns
19. PLosticity of nervous syslem
20. Addiciion

Suooesled Texl Books
L Squire, Fundomenlol Neuroscience {4rh Edilion), E sevier, 2013
2. Kondel, Principles of Neurol Science (51h edition), Mccrow Hi l, 2013

NS/304: BETAVIOUR AND COGN,LVE NEUROSC,ENCE Credils=3

Nole: lt is expected ihoi in ihis poper ihe sludents wil be exposed lo ihe bosic underslonding of evolulio'.
of humon broin ond behoviour, celulor ond geneiics ospecis of behoviour. cognilive developmenl. neurol
conlrol of olleniion, longuoge ocquisillon ond qnguoge processing, leornlng ond rnemory, ond cogniilve
fLrnclions like thoughi ond consciousness. While ihis is lhe front llne of neuToscience reseorch lodoy lhe
siudents wil be glven ihe bosic e emenlory exposure io the subject lo slimu ole ihem 1o underloke furlher
reseorch in ihis chollenging oreo, il ir essenlio 10 repeol thol ony inkoductory ospecls oi lhe subiecl sho
be deolt.

Unit-l'. A biet hisiory or cogn \e-euroscience
2. Orgonizoiion ofceniro nervous system in reloiion io cognliion
3. Evolulionory ond comporotive princlpLes, mommo ion evolulion
4. Humon Broin Evolulion
5. Broin ond cognilive development

Unit-l'
6. Aging ond cognition
7. Polhologico processes in cognltive developmenl ond oging
B. Cognilive functions of lhe molor system
9. visuol percepiion of objects: Neurono bosis of obieci recogniiion, Percepllon ond

recognliion of specific c osses of objech
10. Spoiiol cogniiion: Neurol system of spoiiol cogniiion- Porielol corlex, FTonloL corl-ox

Hippocornpus ond odjocent coriex
Unit-lll

ll. Theories of leorning ond memory:Modeh ond mechonisms of shori_ierm ond long_lerrn
memory

12. Leorning ond Memory; Bosic Syslems: Bosic mechonisms of leorning. key insighls fron-
inverlebrole studies. Clossicol condliioning in verlebroles

13. Long-ierm polentiollon ond longJerm depression
14. Leorning ond memory: Broin sysiems, Mojor memory syslems in rnommolon broln Mull ple

mernory syiems ond behovlor
Unlt-lV

15. Aiteaiionr Verilies of olieniion ond Neglect syndrome, Vlsuol sysJern ond olienlion
16. Longuoge ond cornmunicolion: Animol comrnunicoiion, Hurnon longuoge. Neuronol

orgonlzolion lor onguoge
17. Execuiive broin funclionsr Role of prefronio cortex, Neurophysiology of prefrontol coalex.

Theories of prefronio corlex function
lB. Consciousness

Suooesled Texl Books
l. Squire, Fundomenlol Neuroscience (4rh Edilion), Elsevier, 2013
2. Kondel, Prlnciples of Neurol Sclence (5'h edliion), McGrow Hlll, 2013

3. Bonich, Cogniiive neuroscience (3'd Edition) wordsworih,20ll
4. Gozzonigo, Cognitive Neuroscience {4rh Edition) Norion, 2014

NS/305: PRACTICAL-NEUROPAIHOI.OGY Credits=3
l. Neuroioxico ogicql studles using onimol mode s

2. Siudy of developing roi cerebe lor corlex; Normolive ond Lrnder exposure io ioxlc ogenls
3. Siudyof humon polholoqicol iissue from differenl polhoogico condllions
4. visits io ne!rology ond neurosurgery c inlcs
5. Histopolhologicol melhods for onolysis of polhologicol lissues

o, Sruo) o' _ eJrooeqe'ero''. e rT ode s:

o. Nerve iniurv models: Sciotic nerve ond focio nerve tronseclion
b. lnirocerebroveniricu or infusion

NS/306:PRACTICAL-BEHAvIOUR B,OIOGY
I . Aulomoled expLorolory behoviour recordlng uting ociivily monitor
2. Assessmeni of neuromuscu or funciion/performonce using Grip Strenglh Meter
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3. Siudies on locomolor behoviour in roh using Open Field iest
4. Siudies on soofiol leorninq behoviour using l-moze wilh the help of Any Moze sofhrore
5. Sludles on spoiio eornlng behoviour using Y rnoze wilh the help of Any Moze softwore
6. Elevoled Plus moze for onxiely like behoviour wilh the help ofl Any Moze soflwore
7. Morris woier rnoze for eorning ond memory wiih the help of Any Moze soflwore
8. Studies on locomolory deve opment like: pivoling, iroversing, homing, eic.
9. Moterno oeho. ou i to's ord 1l'ce

N5/307: ASSIGNMENT/PERSONALITY ANO SKILL DEVETOPMENT

Compuling Skills for Scienlilic Reseorch

Credlts=l

web browsing for lnforrnoilon seorchl seorch englnes ond their mechonism of seorching; Hidden
well ondlls imporionce in scienlific reseorch; niernet os o medium of inierociion between
sc enll5ls; Efleclive enrollslrolegy Llslng ihe rlghl lone ond conciseness

NS/308r SEMINAR-lll

NS/309: COMPREHENSIVE vlVA-VoCE EXAM

credits=l

Credits=4

&--
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Semesier-lV (Credits=24)

NS/401:CI.,NICAINEUROCHEMISIRYANDNEUROPAIHOIOGy Credils=3

Nole: Reseorch in neuropoihology/neuro ogicol disorders involves specific neLrrochemlcol chonges. This
poper will oim ot introducing the students io ihe neurochemicol boses of ir,roin disorders ond princip es ond
opplicoiions of imporlonl diognosiic iools.

Unit-l
L Neurochemicol ond moleculor mechonisms of peripherol Neuropothyi Diseoses involvlng

myelin
2. Multiple sclerosis ond other demyelinoled disorders
3. Genetic disorders of Lipid, glycoprolein, ond Mucopolysocchoride meiobollsm
4. Moeculor ond genetic ospecis ond dlognostic chorocterisiics of Duchenne MlrscLr or

dysirophy
5. Nlkitionol ond melobo ic Diseoses: Disorders of omino ocid meiobo;sm

Unlt.ll
6. Wernlcke-Korsokoff syndrome; Pe logro; Alcoholic CerebelLor Degenerolion
7. Melobolic Encepholopothies ond Como
B. Neurotronsmillers ond dlsorders of boso gongllo; Mo ecu or lorgels oi obused drugs
9. lschemio ond hypoxio
10. Epiepiic seizures

UnlFlll
I l. Genelics ond diognosls of Hurrlinglon diseose ond other kiplel repeoi dlsorders
12. Alzhelmer's diseose: MolecLr or, geneiic, immunologicol ospecls ond d ognostics
13. Theories of oging; Neurob,iology of oging: cellulor ond mo eculor ospecis of neurono oging
14. Aging ond neurodegeneroiion
15. Porkinson'sdiseose

Unit-lV
16. Molor Neuron Diseoses
17. Prion's Diseose
lB. Biochemicolospecis of ihe psychotic disorders
19. Biochemicol bosh of rnentol illness: Anxiety disorders; Mood ditorders
20. Altention disorders; Schizophrenio

Suooesled Books:
l. Brody, Bosic Neurochernisiry (8rh Edilion) Acodemic Press.20l2
2. Squire, Fundomenio Neuroscience {4rh Ediiionl, Elsevier, 2013
3. Kondel, Principles of NeLrro Science (5rh ediiion), Mccrow Hil , 2013
4. Duchene E. Hoines. Fundomenio Neuroscience for Boslc & Cllnlcol Applicol ons 13'. Ediliorr)

Churchil Livingslone, 2006
5. Beor, Neuroscience'Exploring ihe Broin (3d Edliion), Llppincoli, 2007

NS/402: RESEARCH MEIHODS. BIOSIAflSrCSAND COMP CTeditS=3
l. Col ection of dqlo for sioiisticol ono ysis

2. Chisquore lest
3. Studeni 't' test
4. ANOVA-one woy ond lwo woy
5. Designing of on experiment for o hypolhesis
6. Cose studies oi o neurology word
7. Cose sludies of biologicol populotions
8. Bosics of onimol hond ing ond moinlenqnce
9. Computer opplicolions: word, Excel ond Power poini
10. lmoge ono ysis

I l. Stereology

Jiwaji University, Gwalior 15
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NS/403r D/SSERIATON Credlls=12
The siudenh ore required to toke up o study in on ospeci of neuroscience. A disserlotion/ report hos lo be
submitied oi the iime of exominolion. The work moy b,e iniiioled ot ony poinl of time depending upon ihe
copobility ol o sludent from eorlier semeslers os wel . This is io provide o siudent reol exposure lo plonning,
execulion ond reporiing of o reseorch proposol.

N5/404: ASSIGNMENT/PERSONATITY AND SKItI. DEVElOPMENT Credits=l
Techn!col Wriling Skills
Types of reporis; Loyoul of o formol repori; Scleniific wriling skils: lmportonce of communicoting
Science;Prob ems while wnllng o scieniific documeni; P ogiorlsm; Scieniiiic Publicolion Wriling:
E errienls ol o Scienllficpoper including Abskocl. niroduclion, Moleriols & Meihods, Resuh,
Dlscussion. References: Drofiing iil esond froming ob'skoch

NS/405: SEMINAR-lV

NS/405: COMPREHENSIVE VIVA-VOCE ExAM

Credits=l

Credils=4

ffi,*-
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